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There are ten questions. Answer all questions. For each question there are four possible answers A, B, C,
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Choose the one you consider correct and shade your choice in the Multiple Choice Answer Sheet with a 78
pencil,

Each correct answer will score one mark. A mark will not be deducted for a wrong answer

Section B
‘Answer all questions in the spaces provided,

The number of marks is given in brackets [ ] at the end of each question or part question.
Show all your working on the same page as the rest of the answer.
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Electronic calculator may be used in this paper,

The total of the marks for this paper is 40,
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1‘

2

Section A (10 marks)
Answer all questions.
The table below shows the electronic structures of four elements.

element | electronic structure
W | s
X | zar

Y | 282
Lz | 2se ]

Which of the following combination forms = covalent substance?

A an atom of W and an atomof Y

B  two atoms of X and an atom of Z
C anatomof Y and two atom of X

D ‘wo aloms of Y and two atoms of Z

Which substance will only conduct electricity in the sofid state?

magnesium chloride
magnesium oxide
magnesium ribbon
magnesium sulfate

o0om>»

Which of the lollowing cannot be deduced from the number of valence electrons in an
ati i1

A the identity of the element of the atom

E  he chemical reactivity of the atom

C ihe number and type of charges when the atom forms an ion
D the group number of the atom in the Periodic Table

Three elements, W, X and Y are in the same period of the Periodic Table.
They form ions with the following charge

element charge on ion

W -3

X +2

Y d -1
What is the arrangement of these elements in the Increasing order of atomic number?
A X WY
B X YW
[E : ,:',:J Need a home tutor? Visit smiletutor.sg
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3
5 The diagram shows the bonding in sulfuric acid.
O—H

H—0—S=O0O

O
How many electrons are shared between sulfur and oxygen atoms?

A 6
B 8
c 12
D 16

6 Which of the following changes of state of water is exothermic?

steam
A

C
water < ice

7 Photosynthesis can be represented by the following:
6CO:z + 6H20 - CsH1206 + 602 AH =+ 2802 kJ
Which of the following deduction is correct?

Heat energy is released to the surrounding.

The temperature of the surrounding will stay constant.
The temperature of the surrounding will increase.
Light energy is absorbed from the surrounding.

oOm>P

Need a home tutor? Visit smiletutor.sg
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8 A gas which forms white precipitate with limewater is produced when marble chips
(calcium carbonate) is reacted with solution X

delivery tube

limewater

lest tube
marble chips

and solution X

Which of the following is a possible identity of solution X?

A aqueous ammonia

B bleach
C table salt
D vinegar

9  The information below gives the colours of three different indicators, P, Q and R, at
different pH values.

PHvalue 0 1 2 3 4 5 ¢ 7 3 9 10 11 12 13 14

orange colourless
P - > >
red colourless
Q « L -
Indicator
orange yellow red

R « e —r >

What colour will be observed if all three indicators were added to water?

A blue

B colouress
C red

D yellow

10 Which statement best explains why a shaken can of carbonated drink explode when

opened?
A Pressure is released therefore gas particles in the drink expanded.
B Pressure is released therefore spacing between the gas particles increases.
C Pressure builds up as gas particles absorb heat and move further apart.
D Pressure builds up as covalent bonds within the gas particles are broken to form

atoms.
Sec 2 Exp Chemistry/SA1/16 [Turn Over
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Section B (30 marks)

5

Answer all questions in the spaces provided.

1 Hydrogen can form ions with different charges, H* and H".

(a) Fill in the table below to show the number of sub-atomic particles in

H atom and H ion.

proton

neutron

electron

H atom

1

1

H ion

(b) Describe the fomation of H™ ion from hydrogen.

- 1]

(c) In the space below, draw a diagram to show the ‘dot and cross'
diagram of sodium hydride, NaH. Only the valence electrons need to

be shown.

SA1 Chij St Joseph's Convent

Sec 2 Exp Chemistry/SA1/16

Far
Examiner's
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2]
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6

2 The table gives the composition of three particles.

. number of number of number of
particle
protons elect_mns neutrons
X 7 7 8 o
fl Y 7 7 7 h
| z 11 11 12 N
(a) With reference to the table above, explain why
(i) particles X and Y are isotopes of the same element,
(1]
(i) particle Z reacts readily.
[1]
(b) (i) State the group number of particle X and Z.

SA1 Chij St Joseph's Convent

(ii) Particle X reacts with particle Z to form compound 1.

Write the chemical formula of compound 1.

(iii)  Can compound 1 conduct electricity? Explain your answer.

Sec 2 Exp Chemisig/SA116

[1]

[1]

For
Examiner's
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7

3 The diagrams show the names and models of three substances. For

@
OO0 900

phosphorus trichloride  carbon dioxide sodium chloride

Use

(@) In the space below, draw a ‘dot and cross’ diagram to represent
phosphorus trichloride.

2]

(b) Explain why carbon dioxide exists as a gas but sodium chloride is a
solid at room lemperature and pressure.

Need a home tutor? Visit smiletutor.sg
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8

4 When zinc reacts with sulfuric acid, the tem

perature of the solution increases
rapidly.

(a) (i) Write a word equation to represent the reaction.

(1]

(ii) State the chemical formula of all the products from the reaction.

[2]
(b) What type of energy change can we classify the above reaction?

Explain your answer.

[2]

(c) Sketch a graph to represent how the tem

perature of the reaction will
change against time.

temperature
of reaction/°C

b
-

[1]

W

time/min

Sec 2 Exp ChemisinfSA1/16

SA1 Chij St Joseph's Convent
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5 Study the experimental set-up below.

water

(a) Predict what is observed in the beaker of water.

f ~delivery tube

beaker

waler

(b) Using ideas of kinetic particle theory, explain your answer in (a).

Sec 2 Exp Chemisty/SA116
SA1 Chij St Joseph's Convent

(1]

[3]
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6

10

(a) An experiment was carried out to compare the acidity of some fruit 3 |
juices. An alkali, sodium hydroxide solution was used to neutralise 25.0 x Use 2

cm® of each fruit juice.

[ .. | volume of sodium hydroxide solution
fruit juice
needed for neutralisation /em?

~ apple 10 =

lemon 16
' pineapple 6 |
~ grapefruit 14 N ]
| ~lime 12

(i) Using the information from the lable, identify which fruit Juice has
the lowest pH. Explain your answer.

[2]

(i)  Name the gas that will be produced when sodium carbonate is
added to the fruit juices.

[1]

(iii)  State the difference in observation when equal mass of sodium
carbonate is added to lemon juice and pineapple juice
separately.

[1]
(b) Sodium hydroxide also reacts with ammonium nitrate to give out a
pungent gas. Describe how the gas can be tested,
.............................................................................................. [2]
End of paper
Sec 2 Exp Chemistry/SA1/16 [Turn Over
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Sec 2 Exp SA1 2016 Science Chemistry

Question 1 2 3 4 5
Answer | B C A A C |
_ Question 6 7 8 9 10
Answer | A D D D B
1a | H atom: On - 1
i H-ion: 1p, 2e . F S
b | hydrogen atoms gain 1 electron 1

¢ |Na+(8e)1m

H- (2e; 1 dot, 1 cross) 1m B ;
2ai | They have 7/ same number protons hence they are of the same element but X 1
has 1 less neutrons from Z (or quote the number: X has 8 neutrons but Y has 7
_ neutrons)/different number of neutrons B _
ii | They need to lose 1 e to obtain a fully filled valence shell stable noble gas 1
configuration(this is with BOD]

b [ XV, Z:| , 1
Students who wrote both roman numerals and number form are not awarded the |1
mark. They showed lack of precision in their answers.
ii | Yes,
There's free moving ions in aqueous and molten state 1

3a | PCia
one P and 3CI with sharing of a pair of electron between each P and Cl = 1m
correct number of valence e for Cl and P 1m _

b | Carbon dioxide has a low boiling point but sodium chloride has a high melting 1

point.

Carbon dioxide (occurs as simple molecular structure) is held by weak
intermolecular forces of attraction, little energy is needed to overcome the 1
altractive force.

Sodium chloride (occurs as giant ionic lattice structure) is held by strong 1
electrostatic forces of attraction between oppositely charged ions, large amount of
energy is needed to overcome the attractive force

Need a home tutor? Visit smiletutor.sg
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2

4 |

(a) zinc + sulfuric acid > zinc sulfate + hydrogen
(i) ZnSO4 and H; (allow ECF from (i)
(b) Exothermic reaction .
Heat energy Is given to the sumoundings/ temperature has increased
(c)

Temp (°C) 4

Exothermic . :
reaction Time (min)

el o Y

Bubbles will be seen g
Effervescence [marked with BOD]

Air particles in the glass bottle gain kinetic energy/energy/ heat ene

Air particles will move faster “vibrate” is unacceptable

Air particles will move further apart hence spacing between air particles will
increase

If students simply wrote spacing between air particles will increase, they are not

awarded the mark as this is not account for.
Volume of air will increase hence pushing gas out of the delivery tube

‘Bai

lemon juice
it needs the greatest volume of sodium hydroxide to remove the acidicity/
remove the excess Hydrogen ions

i

i

4]

|

carbon dioxide gas

more vigorous bubbling in lemoan Juice than pineapple juice

use a damp red litmus paper
which will tumn blue

Sec2 Exp Chemistnd/CT 1/16

urn Over
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1 The

2
Section A (30 marks)

chemical name for table salt is sodium chloride.

It is made up of elements sodium and chiorine.
Which of the following statements is not correct?

A

B
Cc
D

Both elements are able to conduct electricity at room temperature.
It cannol be separated into their elements by physical means.

The elements are joined together in fixed proportions by mass.

The properties of its components differ from that of sodium chloride.

2 Which of the following only contains compounds?

A

B
C
D

bronze, gold, iron
chlorine, carbon dioxide, lead
salt, sugar, water

silicon, sulfur, zinc

3 Which of the following is a molecule of an element?

A Co
B CO
C CO:
D O
4 The table shows information related to three different substances, P, Q and R, Substances Q
and R have more than two companents.
substance information
P made up of one type of atoms
. Q components that make up the substance exist in a fixed ratio
R components that make up the substance can still be seen

Based on the table, which of the following statements is true?

A A chemical reaction is involved to produce substance Q but not substance R.
B  If substance R is mixed with substance P by physical means, the properties of the
substances will change.
C Substance P and Q cannot be separated into simpler substances.
Substance P must be a metal.
Henderson Secondary School 2EILSSIMYENG Need a home tutor? Visit smiletutor.sg

SA1 Henderson Secondary School
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3

5 Which of the following diagrams represents a mixture of two elements?

o el Byl [ec¢
8 @ | & . 0@

6  You are given a mixture of ethanol and a dilute solution of sodium chloride in water. Ethanol boils
at 78°C and sodium chioride dissolves in water.
To obtain ethanol and solid sodium chloride, what two techniques would you use?

— first technique second lechnigue
: _A 3 distillation evaporation
B evaporation distillation
Cc filtration distillation
l_“_IZJ L filtration evapfnftjun

7 Averyold painting has been sprayed accidentally with new paint. The solubilities of the old painl
and the new paint in different solvents are shown below.

Which solvent could be used to remove the new paint without damaging the original painting?

[ s?nlvent old paint "N new paint ._
B A insoluble insoluble R
B insoluble soluble
C soluble insoluble
| D »]_ soluble l soluble

B8  Some table salt has been mixed with sand. What is the correct order of lechniques needed to
obtain the pure salt from the mixture?

A dissolving 3 evaporating - filtering
B dissolving 3 filtering > evaporation
C  evaporating » dissolving - filtration
D filtration > evaporating - dissolving

Need a home tutor? Visit smiletutor.sg
Henderson Secondary School ZELSSIMYENS

SA1 Henderson Secondary School
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4

9 Which factor given below does not affect the solubility of a substance?
A rate of stiming
B temperature
C type of solute
D type of solvent

10 The set-up shown below is used to measure the boiling point of a liquid X. Where should the
bulb of the thermometer be placed?

waler out

waler -~ f‘f} / :

heat

distillate

11 Sugar was treated with dilute hydrochloric acid. The resulting solution was analysed by
chromatography. The following chromatogram was obtained.

O
O -

O
O | O

— 1O O>—O—]

sugar | glucose mallose sucrose galactose fructose

This chromatogram suggests that dilute hydrochloric acid breaks down the sugar into
A fructose, galaclose and glucose.

B fructose, glucose, and sucrose,

C glucose, maltose and one sugar nol among the reference sugars.

D

glucose and sucrose.

Henderson Secandary School ZELSSIMYENG Need a home tutor? Visit smiletutor.sg
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12 Whal is used to decompose copper chloride solution into copper and chlorine gas ?

13 Which of the following is a physical change?
baking cakes

burning paper

cooking food

dissolving sugarin a cup of tea

L= 2 T « + I

14 Which separation technique is used to show that sea water contains dissolved substances?

A condensation
B distillation

C evaporation
D filtration

15 Thefollowing diagram shows 3 coffee bag used in a coffee s

hop to separate the coffee powder

from the black coffee after pouring hot water into the coffee bag.
hot water
=
- coffee powder
The coffee powder that is left behind in the coffee bag is known as the “J ceeree.. @8nd the
(2)
black coffee is the ... </
——
[ - _T (1) (2) ]
filtrate residue
B residue filtrate
solute solvent
| D solvent solute
Need a home tutor? Visit smiletutor.sg
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6

16 Timothy heated four different substances. Based on his observations, which one of them
underwent a physical change upon heating?

appearance observation made appearance after cooling
at the start during heating
A clear liquid clear liquid ciaar.liquid
B green powder black solid black solid
C purple crystals purple vapour purple solid on sides of test tube
D white solid white solid white solid

17 During respiration, glucose reacts with oxygen to form carbon dioxide and waler.

Which of the following word equations correctly represents this change?

A

o O m

carbon dioxide + glucose —> oxygen + water

carbon dioxide + water —> glucose + oxygen

-glucose + oxygen —> carbon dioxide + water

glucose + water —> carbon dioxide + oxygen

18 Jerry is stung by a bee. His mother rubs baking soda on his wound to relieve the pain.
What can you infer from this observation?

A

B
Cc
D

The bee sting contains an element which reacts with the baking soda.
The bee sting is acidic.

The bee sting is alkaline,

The bee sting is neutral.

19 Calcium hydroxide reacts with sulfuric acid to form a salt and water.
Which of the following is the correct name of the sall formed?

A

B
Cc
D

calcium hydrate
calcium oxide
calcium sulfate

calcium sulfuric

20 Which of the following solutions when mixed may form a solution of pH 77

A ammonia solution and water
B hydrochloric acid and potassium hydroxide
C  sodium chloride solution and nitric acid
D sodium hydroxide and water
Henderson Secondary School PEILSSIMYE/6 Need a home tutor? Visit smiletutor.sg

SA1 Henderson Secondary School
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21 Jackson wanted to do a simple experiment,
yoghurt from the supermarket. He mixed
level of the mixture at 2-hour interva

Is. The table below

He bought a carton of

shows the res

orange juice and a carton of
them together in equal proportions and tested the pH
ults obtained. Choose the

correct graph that the student had plotted based on his experimental results.
time 0 2 6 8 10 12
{hour)
pH 5 4.5 35 3 25 2
A
pH % p *
14 0
--‘1_""‘-«._,_\___‘_‘_‘_\‘ f_._,_.o-'-"'—’_"-r'
T | —
14
0 Time 12 Q Time 12
c Time= T Time 5
12 12
hh“h-—-..__h_‘__ o e
H"""-\-\_,_ e e
o e -
L EH 14 14 . BH 0

22 Jack was told

heating?

A [ odine |
B salt

Cc sugar

l D wax

to heat four substances. Which substance wi

Il undergo a chemical change upon

23 Which of the following changes are caused by exposure to light?

I
I
]

burmning of charcoal
decomposition of silver bromide on film
manufacturing food by green plants

IV production of vitamin D in skin
Al B 1M cC unm D I m, v
Need a home tutor? Visit smiletutor.sg
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The table gives information about three indicators.
Use the following table to answer questions 24 and 25

indicator. [ colour al pH2 [/ pH at which color | colour at pH 13
henolphthalein colouriess 8 red
thymol blue blue 4 pink
congo green orange 12 green

24 Which colours would be obtained when each indicalor is added to a neutral solution?

phenolphthalein thymol blue congo green
A colourless blue orange
B colourless pink orange
C red blue green
D red pink green

25 When the three indicators are added to three test lubes of solution Y, the colours of the
indicators are as shown in the table below.

a l I I.II ﬁn i Ir.'l:l’. nh.[ua i u men -
L red _pink _orange

Which of the following pH could be the pH of solution Y?

A pH?2
B pH3
C pH9
D pH114

26 A fish in a pond appears to be 1.6 m from the surface of a pond. Given that the refractive
index of water is 1.33, what is the real depth of the fish?

A 084m B 120m C 213m D 293m

27 A boy is having his eyesight tested by an optician. The chart is located 5 m behind him. There is
@ mirror 4 m in front of him. How far does this chart appear from him?

A 4m

B 9m
C 10m
D 13m

Henderson Secandary School 2E/SSMYENG Need a home tutor? Visit smiletutor.sg
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9

28 The diagram below shows a light ray which is incident on a plane mirror.

mirror

8

What is the value of x?
A 35¢° B

3

C b55° D 65°

29 Given that mirror 1 and 2 are parallel to each other, what will be the angle of reflection of the
the reflected ray at mirror 2, when a single ray of blue light hits the surface of plane mirror 1 at
32° 7 (Note: The diagram is not drawn to scale.)

mirror 2
ﬂ/ff//fffff

/f/f/fff/ff/
mirror 1

A 32 B 5g° C 68° D 116°

30 A mirror is placed tilted at an angle of 30 ° to the bench. A ray of light is directed so that it hits the
mirror al an angle of 20 ° 1o the surface of the mirror.

bench
What is the angle of reflection of the ray?
A 20° B 30° C 50° D 70°

- End of Booklet A -
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The number of marks is given in brackets [ | at the end of each question or part question,

r rSec:tion_ Mark
} A /30
| . B /40
C /30
Total: /100
Booklet B
Hand in Booklet A, Booklet B and MCAS separately,
|_- This document consists of 10 printed pages. ]
Selter: Ms K Chandran [Turn over
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Section B (40 marks)

1 (a) The diagrams below show the arrangement of particles in some substances. Match each

diagram to one of the descriptions on the right. [5]
|
i o o o 5 mixture of 2 compounds
O OO L.
| o e iy O i
-~ oo & —
O o X A [ ]
o .
mixture of molecules of
-
_ = an element and
Se 8_1 ‘% (R T molecules of a compound
® S atoms of an element
e @
(6 [ =
@ - mixture of 2 elements
(= &’ P -made up of diatomic
~,~ ®, ) maolecules
e &

(b) State one similarity and one difference between molecules of an element and
molecules of a compound.

2]

() The table shows some information about atoms of elements W and X_ (The letters do not
represent the symbols of the elements.)

Complete the table by filling in information for these elements. [3]
element | mass number | atomic number | number of electrons | number of neutrons
W 27 13
X 23 11 ] 12
Henderson Secondary School 2E/LSS/MYE/G Need a home tutor? Visit smiletutor.sg
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2 Tricia dissolved 18 g of two different solutes, P and Q, into two beakers each containing 50 cm?
of water at room temperature. The mixture in each beaker was stirred until no more solutes
could be dissolved.

mass of solute dissolved

L ]

curve 3, solute P

curve 2, solute P

10g - curve 1, solute Q

= lime

(a) With reference to curves 1and 2 in the graph above, compare the difference in solutes P
and Q in lerms of their solubility in water.

.....................................................................

(e) Tricia repeated the experiment with the same conditions as above, excepl using smaller
particle size of solute Q only.
Draw, on the same axes, the curve that would result. [1]

(d) (i) Suggest how curve 3 for solute P can be obtained if 18 g of solute P is dissolved in
50 cm? of water.

(i) Explain your answer in (d)(i).

........................................................................................

................................................................................................. 2]
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3 The diagram shows two methods of separaling water from the mixtures.

..................................................................................

..................................................................................................................... [2]
(b) Which of the two methods is a better way of purifying water? Why?
........................................................................................................................ ¥
.[2]
4 The diagram below shows a candle burning.
flame
candle wick ___ N
candle
(a) ii:li_lenﬁfy a physical change in the diagram and explain why it is considered a physical
change.
...................................................................................................................... 2
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(b) Identify a chemical change in the diagram and explain why it is considered a chemical
change. .

[2)

(c) (i) State the other reactani that is needed for the reaction to take place.

......................................................................................................

.......... [1]
(i) The candle wick is a form of carbon.
Write down the word equation for the chemical change.
............................................................................................................... [2)
3 Study the following activities carefully. State the name of the process and whether it is a
chemical change or physical change. [3]
(a) (i) Heat magnesium ribbon in a jar of oxygen gas.
(i) Heat iron filings and sulfur powder in a test tube.
(iii) Heat a piece of candle wax in g lest tube.
name of the process chemical change or physical change
()
(ii) N
(iii) i
(b) A list of chemicals is given below:
* Zinc
* calcium hydroxide
*  nitric acid
Select chemicals from the list and write down a word equation that will give each of the
following products. Each chemical may be used more than once or not at all.
(i) salt and water only
..................................................................................... RN |- |
(ii) hydrogen gas
............................................................................................................... 2]
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6 (a) State the laws of refraction.

.........................................................................................................................
........................................................................................................................

.........................................................................................................................

The diagram shows a light ray from a light bulb hitting the surface of a plane mirror. Consider
the light ray as coming from the point on the light bulb.

i
(b) The light ray bounces off the surface of the plane mirror.
What is the name for this change in direction of the light ray?

1]

(c) On the diagram,
(i) mark accurately, with a dot and letter B, the position of the image of the bulb,

(i) show the path of the light ray after it bounces off the surface of the plane mirror, and

(i) mark and write the angle of reflection, [3]

- End of Section B -
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Section C (30 marks)

7 (a) Ethanol (also commonly called aleohol) is a liquid at room temperature. It is found in many
perfumes and deodorants. The diagram represents a molecule of ethanol.

(i) State the number of each type of atom present in the molecule.

_12)

(i) What is the formula of the molecule? i P IRt £ |

(b) Dyes are used to colour some sweels. A student placed a drop of orange dye on a piece of

fiter paper. The end of the paper was then dipped into a beaker of water. The results are
shown below.

& | original drop of orange dye

] waler

() What is the name of the process shown in the diagram?

(1]

(ii) Is the orange dye a mixture or a compound? Give a reason for your answer.

-[2]
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(iii) gh;::}? would have happened if the original drop of dye had been placed below the water
ve

....................................
.................................................................

................................................................................................................. [1]
(c) Given a mixture r:-f iron, sulfur and copper sulfate crystals, how would you obtain iron and
sulfur from the mixture?
........................................................................................................ [3]
Henderson Secondary School 2E/LSSIMYENG Need a home tutor? Visit smiletutor.sg
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9
8'A carbonate is found in €gg shells and sea shells.'

(a) (i) Using the properties of acid, describe how you would carry out a lest to show that egg shells
contain a carbonate. Draw a suitable labelled diagram to aid your explanation.

...................................................................................................................
..................................................................................................................
...................................................................................................................
...................................................................................................................

------------------------------------------------------------------------------------------------------------------

solution has pH exactly 7, one has pH less than 7 and one has pH more than 7. He has one
bottle of blue litmus paper and one bottle of red litmus paper available,

Describe what you would do to help the laboratory technician sort out the bottles and label the
bottle as acid, alkali or neutral,

........................................................................................................................
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9(a) For each of the following light rays reflected, state the angle of incidence. [2]

]
]
¥
]
P
W
L]

(i) Angle of incidence = (ii) Angle of incidence =

(b) An object is placed 5 cm in front of a plane mirror. The mirror is then moved 2 cm lowards the
object. Calculate the distance between the initial and final position of the image that is seen in
the mirror.

distance = .......................cm [2]

(€) What is the relationship between the angle of incidence and the angle of reflection for a light ray
undergoing reflection?

.........................................................................................................................

................................................................................................................... [1]
(d)(i) State the two types of reflection. ‘
............................................................................................................... n
(i) State a difference between the two types of reflection.
2]
(iii) State 2 properties of images in a plane mirror.
............................. T Tt . |
- End of Booklet B -
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HENDERSON SECONDARY SCHOOL

MID-YEAR EXAMINATION 2016
SECONDARY TWO EXPRESS SCIENCE
Marking Scheme
Section A (30 marks)

1 2 3 4 5 6 7 8 9 10

D A D A B B A A
11 12 13 14 15 16 A 19 20

D C B C C B C B

21 22 23 24 25 26 27 [28 29 [30 |
D B [ E D B B D

Section B (40 marks)

1 5
OO0 o =
IS e /F‘ i .’:.;L:::;:'P"
e O
2wt M0 WL
—— \.
ﬁ’ Cﬁ (‘) - Mimrure ol modrreuibes
anl an .I'T.':er
3 3) q '-_‘-‘} g :r::- Hn-d
‘;, T Q'.J r"’ /
.3 I.'f‘ Atams of an elemen.
‘¢ -:\:T ‘&
‘ % “ ] wler n:-::tri:lm:ulul
[ = “ -
Similarity: ¥
Both are made up of two or more atoms chemically combined together. 1
Difference:
Molecules of a compound consist of different types of atoms chemically
combined together while the molecules of an element consist of the same 1
type of atoms chemically combined together.
element mass atomic number of number of
number number eleclrons neutrons
w 27 13 13 14 5
X 23 11 11 12 1
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(a)

Solute P has higher solubility in water than solute Q.

Remarks:
Do not accept larger amount of solute P than Q can be dissolved in water’,

®)

It represents the maximum mass of solute that had dissolved in 50 cm?® of
water.

Or
It represents that the solution is saturated with the solule.

(c)

Show curve 1 with steep initial gradient but same saturation point.

(d)

(i) | Increase temperature of solvent / use hot water / heal up the mixture

(i) | More solute can dissolve (OR it salurates higher) because higher
temperalure will increase solubility.

Itis dissolved in a shorter time (OR steeper and saturales faster) because
higher temperature increases the rate of dissolving.

3

(@) M filtration, N : distillation

(b)

y boiling the mixture, water boils to become steam and condenses into water.

(a)

Identify: Solid candle wax melting to form liquid wax.
Explain: Liquid wax can be cooled and solidified to form solid candle
Or
Meilting is a reversible change.
Remarks:
Award mark as long as ‘melting’ is stated.
Do not accept: ‘No new substances formed’.

(b)

Identify: Burning of the candle/wick.

Explain: New product is formed / Carbon dioxide is produced
Or
Reaction is not reversible / ireversible.

Remarks: Accept 'combustion’.

()

(i) | Oxygen

(ii) heat

carbon + oxygen ——— carbon dioxide

Need a home tutor? Visit smiletutor.sg
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Deduct 1 mark if

* ‘heat'is not slated

* reaclants and/or products are written wrongly

* no "+ sign in equation

* N0 = used in equation / straight, forward arrow only
Do not accept if answer is written in pencil.

(i)

combustion, chemical change

(ii)

combination, chemical change

(iii) | melting, physical change

(b)

(i)

calcium hydroxide + nitric acid = water + calcium nitrate

(ii)

zinc + nitric acid - hydrogen + zinc nitrate

The incident ray, refracted ray and normal all lie on the same plane at the point of
incidence.

Fol

r any two given media, the ratio of sin i / sin r is 2 constant

(b)

Reflection of light

(c)

(i)

(i)
(i)

1m only if dot and labeled B , 0 mif no arrow

7a) i)

i)

Section C (30 marks)

6 Hydrogen atoms, 1 oxygen atom and 2 carbon atoms, [Any 2=1all 3=2]

CzHsOH/ C;H:0 / CHs CH.OH
Chromatography

Mixture.
As it can be separated into 3 components.

The drop of dye would have dissolved into the water.

OR The chromatogram would not have formed. [Any 1 =1]

c) Using a magnet, separate out the iron,
Add water lo dissolve the copper sulfate as sulfur remains insoluble.
Filter to obtain sulfur as residue.
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(ii)
(b)

9a

b)

c)

di)

iii)

4

Crush egg shells and place some in a test tube. [0]
- Add some acid to the eqq shells and the roduced into limewater [2]
- If white precipitate forms in the limewater, then the gas is carbon dioxide
this shows that eqg shells contains carbonate. [1]
Labelled diagram:  teat pipette [1] Lime water [1]
Acid + Carbonate - Sall + water + carbon dioxide [Any 2/3/4=1,all 5 =2 ]
Dip the blue litmus paper into a bottle of solution —turns red, then it is an acid. [1]
If not, dip the red litmus as well — if it remains red, then the solution is neutral. [1]
Use the red litmus on one of the two remaining solutions, the one that tums red litmus blue is
an alkali [1]
i) 40° ii) 60° [Any 1 =1 max 2]
5+2-3 (1]

The angle of incidence equals the angle of reflection for a light ray on a plane surface. [1]

Diffuse and smooth / Regular and irregular 11
The angle of incidence equals the angle of reflection for a light ray in regular reflection, does
not equal in irregular reflection. (1]
Regular reflection occurs on a smooth surface but regular reflection occurs on a rough

surface. M

Accepl any other reasonable answer.

The image is laterally inverted.

Image distance is equal to object distance.
The image is the same size as the object.
The image is virtual.

The image is upright [Any 1 =1,max 2]

- End of Examination Marking Scheme -
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‘Name ) Index Number Class

® JURONG SECONDARY SCHOOL
gu 2016 MID YEAR EXAMINATION
sl Secondary 2 Express

Science (Physics)

10 May 2016

Total Duration: 2 hours

[

READ THESE INSTRUCTIONS FIRST

Wirite neatly using a ballpoint pen either in dark blue or black. (Neither a pencil nor a
highlighter is to be used.)

All diagrams or labelling must be drawn neatly and clearly with a pencil (except words
must be written with a ball pen)

Each question in Section A has 4 possible answers. Select the most suitable answer
and write A, B, C or D in the boxes provided on page 6.

For questions in Section B and C, answer all questions on the lines/spaces provided.

The number of marks in given in bracket [ ] at the end of each question or part question.

For Exarn_l_rmr's Use

S;ﬁnnﬁ __,_;——""’_”#!f 10

Section B | P s
| —— BT

Section C -
| e Lz ]

Sub-Total =
i | 34

This paper consists of 12 printed pages including this cover page.
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2

Section A: Multiple Choice Questions (10 marks)

Each question in Section A has 4 possible answers. Select the most suitable answer and write
A, B, Cor D in the boxes provided on page 6.

1 Which of the following set-ups cannot be used to delermine the resistance of bulb X?

Which of the following statements is correct?

A

B
c
D

X converts light energy into electrical energy,

Y converts electrical energy into light energy.

X and Z converts electrical energy into other forms of energy.
Y and Z converts thermal energy into other forms of energy.
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3 What would happen if a 3 A fuse in an appliance is replaced with a 5 A fuse?

A The appliance would become more dangerous to use.

B The appliance would not work.

C More current would flow through the appliance.

D The user would be better prolected against electric shock.

4 Which of the following switches should be closed for bulbs P and R to light up?

°—I®

SR

A 1.4, 5and 6 B 1.2,3,4and 6
C 1,.2,3,5and 6 D 1.2,3,4. 5and 6

&9+

— o

5  What is the reading of the meter in the figure below?

1.0 2.0
3.0
W\ %
v

A 155V B 160V C 165V D 170V
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6 A student sets up a circuit as shown in the figure below. Both bulbs, P and Q, light up.

o

¢ (X)- W)

Q

&

He then joins points X and Y with a wire.
What will he observe?

A Both bulbs continue to light up.
B Only bulb P lights up.

Cc Only bulb Q lights up.

D Both bulbs do not light up.

7 The figure below shows a circuit. The current flowing through the 4 Q resistor is 2 A.

Whal are the possible values of current flowing through the 2 Q resistor and point X?

“current through 2 Q resistor | A | current through X/ A |
A 1 4
B 1 £
c 4
D 3
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8  Which of the following prolects users from electric shock when using an electrical

appliance?
A swilch B earth wire
C neulral wire D live wire

9 Which of the following set-ups shows the correct placement of the swilch and the fuse
connecled lo an electric iron?

live o live

A iron B iron

neutral _} neutral

live — liva
C iron D iron r]

neufral neutral
—y " |

10 Which of the following is true about electric current?

A An electric current consists of moving charges.
B An electric current consists of moving atoms,

C An eleclric current consists of moving electrons.
D

An electric current consists of moving protons.
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Section B — Structured Questions (14 marks)
Answer all questions and show all relevant workings on the spaces provided.

11 A student set up a circuit with two identical bulbs, X and Y, as shown in Fig. 11.1. The
ammeter reading is 0.6 A.

Fig. 11.1

(a) State what are the readings on the two voltmeters. Show your working clearly.

V=

| i T |

(b) State what is the current flowing through each bulb. Explain your answer,

(1]
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7
(€) The student then removes bulb Y from the circuit as shown in Fig. 11.2.

{Sl r: @

Fig. 11.2

State how the ammeter reading changes. Explain your answer.

(2]
12 Fig. 12.1 shows three identical light bulbs. You are given two dry cells and a switch
Fig. 12.1
On Fig. 12.1 above, draw a closed circuit diagram such that
(a) when one of the bulbs fails, the other two will remain lighted: [2]
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(b) by using an electrical component, the brightness of the bulbs can be varied, and (1]

(c) by using another electrical component, the total potential difference of the circuit
can be measured. [1]

13 Fig. 13.1 shows several dangerous uses of eleclrical appliances in the kitchen.

Fig. 13.1
On Fig. 13.1, circle two dangerous uses of electrical appliances and complete
Table 13.2.
Table 13.2
[ situation electrical hazard one safety precaution |
= to take

(i)

(ii)

\
\
____J__ 3]
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14 Fig. 14.1 shows the circuit diagram of an electric bell.

iron core

Fig. 14.1
When point A is pressed downward, current flows and the hammer will strike the gong.

(a) State the effect caused by the current which allows the hammer to strike the gong.

- (1]

(b) On Fig. 14.1, label the direction of the conventional current flow with an arrow.  [1]

(¢) State one method to increase the force in which the hammer strikes the gong.
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Section C: Free-Response Questions (10 marks)
Answer all questions on the spaces provided. Show all relevant workings.

15 Fig. 15.1 shows a bar chart of the electrical energy consumption for four families living in 4-
room HDB flats for the month of April 2016.

Electrical Energy Consumption for April 2016

500 -

475 T
— 400 -
£ 400 —— P— >
=
=]
L1
E
7 300 — _ _ 48
-
(=]
L]
-
=
2 200 -
L
o
4]
3 100 - —
(1T

0
A 3! C D
Family
Fig 15.1

(@) The national average consumption for the 4-room HDB flat is 400 kWh.

()  State which family or families have electrical energy consumption that fall below
the national average.

(i) State which family or families have electrical energy consumption that are
above the national average.
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11
(b) Table 15.2 shows the number of family members in each family.

Table 15.2
Family A B
No. of family members 6 4 5 3

“To check whether a family consumes more
need to compare their total electrical energy
on the faimess of this statement by using the

electrical energy than the other, we just
Funsumphu!'l for the month.” Comment
information in Fig. 15.1 and Table 15.2.

[2]

(c) Suggest two electrical e

refigertcs. nergy saving lips for the families when they are using the

(2]
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(d) Another family, E, uses the appliances as shown in Table 15.3 for a day.

Table 15.3
Appliance Power rating | Time used )
Refrigerator | 0.3 kW 24 hours B
Air-conditioner | 1 kW 8 hours
4 lights 40 W each | 4 hours 30 minutes
Computer 350 W 2 hours 30 minutes

(i) Define what is power.

(1]

(i) Calculate the cost of electrical bill for the month of April (30 days). The unit cost
of electrical energy is 25 cents per kilowatt-hour.

Cost = (3]

- End of Paper -
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Secondary 2 E 2016 MYE Physics

Question 1 2 3 4 5 6 T 8 9 10

Answer B Cc A C c D D B B A

Wrong unit, no unit, wrong capitalization of unit: [-1 mark] maximum

Section B - Structured Questions

11 l:a:l U1=V2=3.|’2
=15V ]

No working / incorrect working, no mark awarded.

(b) 0.6A
Current at every point in a series circuit is the same. - [1]
(6) @ Ammeter reading increases/ ammeler reading is 1.2 A [1]

@ When one bulb is removed, lotal resistance/ effective resistance decreases [1]
In a series circuit.

Do not accept: resistance decreases

Note: if the first point is wrong though the second point is correct. zero mark is
awarded (wrong concept)

12

switch

rheostat

voltmeter

"
o

1 mark — bulbs in paraliel arrangement (with nodes drawn)
1 mark — closed switch and two batteries connected correctly
1 mark — correct placement and comrect circuit symbol of variable resistor/ rheostat
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(accepl olher possible answers)
1 mark — correct placement and correct circuit symbol of vollmeler (with nodes

13

drawn)

walter

(i)

' (iv)

_ ___ situation electrical hazard | one safety precaution to take |

(i) | Kettle with frayed or eleclric shock | Do not use electrical appliances
damaged wire/ with old or frayed wires.
insulation of wire is
worn out is slill in use Replace the frayed wires.

(i) | Wire submerged in electric shock | Never use electrical appliances

in wet places.

Curtain on top / at the
opening of toaster

“electrical fire

Make sure no object obstructs |

the operation of
appliances.

electrical

Wire near heat source
| (insulation of wire may
mell and expose wires
underneath)

(v)

iran on the pants

(Vi)

Water vapour from the

pot condenses on the
switch

SA1 Jurong Secondary School

Iron is left turned on /

electrical fire /
electrical shock

electrical fire

ale E:_ﬁ ic sh oCk

Never place wire near heat
source

Do notl

leave  electrical
appliances turned on when not
in use / left unattended

Do not operate electrical
apphances/ do not use sockets
which are near the cooking
source when there is cooking.

Do not accept: move the
cooking away from the nearby
sockets.
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Any two of the situations listed above.
Every 2 correct answers — 1 mark

Note:
» The identification of the danger in the figure must match with the description and
musl be cofrect, otherwise no mark is awarded for all 3 calumns,

No circling of dangerous use — minus 1 mark

Do not accepl:

= lood is cooked but 925 cooker is nol lumed offf pol on the gas cooker |eft
unatiended

keltle is boiling and is left unattended
kettle is near the edge of the table (not an alectrical hazard)
kitchen paper lowel near heat source

loose wires on the floor may result in tipping over the wires (net an elactrical
hazard)

14 (a) magneiic 1]
(b)

[1]

(€) » Increase the number of turns of wire around the U-shape iron core. [1]
* Increase the numbeér of batleries used.

= [ncrease current,
Any ona of the above

Accepl: stronger battery

Section C - Free-Rosponse Questions
15 (a) (i) D [1]
* no mark awarded for excess
i) AandB [1]

" both answers 1o get 1 mark
* no mark awarded for excess
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(b)

Family A B C D

Electrical energy _ - = _—
475/6= | 450/4= | 400/5= | 380/3=

fﬁﬁr‘:m“-‘d perperson | 495 1125 80 126.7

« Family D consumed the least amount of electrical energy (380 kWh), per
person consumption is the highest (126.7 kWh).

» Family A consumed the highest amount of electrical energy (475 kWh), per
person consumption is the least (79.2 kWh). )]

1% mark: comparison between electrical energy per household consumption
versus eleclrical energy per person consumption; must give specific examples

Accepl: comparison between
« Family B and Family D
« Family C and Family D
* Family A and Family B
« Family A and Family C

Therefore, statement is not fair as number of family members in the household
also plays a part in the amount of electrical energy consumed as could be seen
from Family A and Family D. Family A has the lowest electrical energy
consumption per person though it has the most number of members compared
to Family D which has the highes!t electrical energy consumption per person
though it has the least number of members. ]

2" mark: quote specific examples stating that number of family members matter
and it will afféct the energy consumption per household

Accept:
» Fewer number of family members, yet consumes more electrical energy
as a family (e.g. B versus C) ¥

* more number of family members would mean more electrical energy
consumed as a family (e.g. A versus B)

(c) @ Set the thermoslat in the refrigerator/ temperature to the recommended
setling. Overcooling the refrigerator requires more electrical energy.
@ Allow hot food to cool before putting it in the refrigerator.
@ Do not keep the fridge door open longer than necessary / close the door
when not in use.

@ Do not fill the refrigerator fully and leave some spaces. [2]
@ Minimise the number of times of opening the refrigerator.

Any two of the above.

Do not accept:

* buy energy saving refrigerator

* Increase temperature of the refrigerator

* switch off the refrigeralor when going overseas
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(d) (i) The amount of electrical energy converted to other forms of energy in one
second. 1]

Accept: rate at which energy is used / amount of energy used per second
Do not accept: electricity
(i) Using E=pPt

Appliance Power rating | Time used Electrical energy |
| consumed per day
Refrigerator 0.3 kw 24 hours 7.2 kWh
Air-conditioner | 1 kW 8 hours 8 kWh >
4 lights 0.04 kW x4 | 4.5 hours 0.72 kWh

Computer 0.35 kW 2.5 hours 0.875 kWh .l

Electrical energy consumed perday=7.2+8+0.72 + 0.875

= 16.795 kWh : (1]
Total electrical energy consumed for April = 16.795 x 30 (e.c.f)
= 503.85 kWh (1]
Electrical bill = 503.85 x 0.25 (e.c.)
=$125.96 (to 2 d.p) (1]

Accepl: $126
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Additional materials: Nil

Name Index Number Class
U
T J#® JURONG SECONDARY SCHOOL
o = 2016 Mid-Year Examination
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Science (Chemistry) 10 May 2016

Total Duration : 2 hours

—

Read these instructions first

(Neither a pencil nor highlighter may be used).

All diagrams or labelling must be drawn neatly and
ball pen).

A calculator may be used if required.

Do not read the questions until told to do so.
Section A: Multiple-choice questions [10 marks]
Section B: Structured questions [13 marks)

Section C: Data-based Question [10 marks]
Answer all questions in the spaces provided in the

Write your name and index number on the cover page in the spaces provided.

You are only allowed to use a ball pen (either of dark blue or black ink) to write neatly.

A copy of the Periodic Table Is attached on page 10.

clearly with a pencil (words must be written with a

queslion paper.
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33_
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Section A: Muitiple Choice Questions (10 marks)
Write the correct options A, B, C or D in the spaces below.

Question 1 2 3 4 J 5 6

Answer

7 8 9 10

A1 The diagram shows a hazard symbol on a chemical bottle.

Which statement about the symbol is correct?

A The substance will not catch fire easily.
The substance is non-corrosive.

B
C  The substance is poisonous of a biological nature.
D

The substance produces vapour thal can irritate the eyes

A2 Which statement about sulfuric, hydrochloric and nitric ac

ids is comect?

A They react with calcium to produce carbon dioxide gas,

I'hey react with calcium carbonate to produce carbon dioxide.

B
C  They react with calcium hydroxide to produce hydrogen gas
D

They react with calcium to produce water.

SA1 Jurong Secondary School
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A3 The pH values of five aqueous solutions, P, Q, R, S and T, of equal concentrations, are

shown.
p Q R S T
| | I L1 |
1 7 14
pH scale
What could the solutions be?
| aqueous hydrochloric potassium potassium
ammonia ethanoic acid acid chloride hydroxide |
A P S L » Q R
B S Q P R T
C P Q R . 8 T
D Q R 5 T P |

A4 D, E andF are three solutions with pH values of 2. 5and 8 respectively. The three solutions
are mixed together as shown.

l.  solution D + solution E "
Il. solution E + solution F
. solution D + solution F

Which solutions, when mixed logether, could form a solution of pH 77

A lland Il only
B land ll only

C  land Ill only
D lonly

A5 Which of the equations is not correct?

A copper(ll) hydroxide + sulfuric acid - copper(ll) sulfate + water

B iron + sulfuric acid = iron(ll) sulfate + hydrogen gas

C  sodium carbonate + hydrochloric acid - sodium chioride + carbon dioxide

D magnesium carbonate + nitric acid - magnesium nitrate + carbon dioxide + water

SCICHEMWSZ ExpressiCT1/2046 [Turn over]
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A6  An agueous solution has a pH value of 2.

What information can be derived from this fact about the ions present in the solution?

concentration of H'ions | concentration of OH ions
A low low _
B low high
Cc high low
| D high high 1

A7 Which gas changes damp blue litmus paper red and then bleaches?

A carbon dioxide gas
B oxygen gas

C  hydrogen gas

D chlorine gas

AB A solution containing a high concentration of hydrogen ions.

I. Ithas a pH of less than 7.

Il. Itliberates chlorine gas when added lo a carbonate.
N 1t conducts electricity.

Which statements best describes the solution?

A statements |, Il and Il
B statements I and Il only
C  statements | and Il only

D statements ll and Il only

A8  Which pair of substances will react to produce water as one of their products?

A calcium nitrate and zinc sulfate

B hydrochloric acid and sodium carbonate
C  ethanoic acid and magnesium

D sulfuric acid and sodium chloride

Need a home tutor? Visit smiletutor.sg
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A10 A solid is used to react with an unknown solution. Universal indicator is then added to the
solution X that is formed. A lighted splint is used to test for the gas that is evolved.

Universal Indicator \\ /’—- solid

solution X

Observations:
Universal indicator turns purple.
A colourless, odourless gas extinguishes a lighted splint with a pop sound.

Which correctly explains the observations?

L Solution X is alkaline.
. The evolved gas is hydrogen gas.
. Solid is likely to be a carbonate.
A statements | and Il
B statements | and Il
[ slatements Il and
D statements I, Il and NI

SCICHEM/S2 Express/CT12016 [Turn over]
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Section B: Structured Questions [13 marks])
Answer all questions in the spaces provided.

B1  Study the flow diagram and answer the questions that follow.

SOUd T | + | nitrc acid | —— | sodium nitrate | +[ gas u |+ liquid V
. - with pH 7

tested with methyl

orange bubbled through
solution W
observation X white precipitate is
formed
(@) Name the unknown substances T.U Vand W,

solid T: .

gas U: -

o

BOUOOWE: sl [4]

(b) Describe observation X when sodium nitrate is tested with methyl orange.
(e) Nitric acid can also react with an alkali to produce sodium nitrate.
(i) Name the alkali.
(i) Write a word equation for the reaction between nitric acid and the alkali.

. ]

EssmETAEE S na

B2 Mois! red litmus paper is commonly used to test for gases such as ammonia gas.
(a) State the observation to confirm the identity of ammonia gas.
(1]

i T T T — s T T T T

(b) Explain why the litmus paper must be moistened when testing for ammonia gas.

EETE e Ty
& . [ ]

Need a home tutor? Visit smiletutor.sg
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B3  Citric acid is a weak acid and hydrochloric acid is a strong acid.
(a) Define ‘acid.

CEET TN
e e e S A S S B T S S d S e e 1
---------------

(b) Describe a test that can be caried out in the school isbararere 1 e
school |
strength between hydrochloric acid and ciiftc acd.

aboratory to differentiate the

AL LT

SCICHEM/S2 Express/iCT1/2016
[Turn over]
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Section C: Data-based Question [10 marks]
Answer all questions in the spaces provided.

€1 Calcium hydroxide, traditionally know as slaked lime, is an inorganic compound which is
alkaline. It is oblained when calcium oxide is mixed with water, Calcium hydroxide is
relatively soluble in water and it is generally used in sewage treatment and fresh water
treatment. It is also commonly used in food industry to manufacture food such as
century eggs, com tortillas and it can also be used as a substitute for baking soda. This
is due to its low toxicity and mildness of its basic properties.

Farmers also commonly use calcium hydroxide in aiding the conditions of soil.
However, it Is advised by experts that calcium hydroxide should not be added to soil
containing ammonium fertilisers as the reaction as shown will take place.

calcium hydroxide + ammonium nitrate = calcium nitrate + ammonia gas + water

(@ (i) Name the ion that is found in all alkalis.

(1]
(ii) State two properties of calcium hydroxide.

Need a home tutor? Visit smiletutor.sg
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(b) (i) State how calcium hydroxide can help in aiding the condition of soil.
B S ||

(i) Using the reaction stated, explain why calcium hydroxide should not be
added to the soil containing ammonium salts.

(iii)) Name the salt that is formed when calcium hydroxide reacts with sulfuric
acid.

u
(¢) (i) State an example of alkali that is not advisable to be added to soil.
!
(i)  Briefly explain why the alkali should not be added.

ernenn 12]
(iii) State the colour change when phenolphthalein is added lo the alkali named
in efi). . '

End of Paper

SCICHEM'S2 ExpressiCT1/2016 rurm over
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Jurong Secondary School
2E Science (Chemistry)
2016 Mid-Year Examination
Marking Scheme

Section A: Multiple-choice Questions [10 marks)

Fﬂuastion 1 2 3 4

Answer D B B A C
Question 6 T 8 9 10
Answer c D Cc B N A_ o

MCQs are generally well done.

Section B: Structured Questions [13 marks]

Qn

N— S s
2016 S2E Science (Chemistry) MYE_Marking Scheme

] Answer | Remarks
B1a) | T: sodium carbonate [1] ) For T, U, Vand W, speliing must
| U: carbon dioxide [1] be correct to be awarded [1].
V: water [1)] Accepl either or of W.
W: calcium hydroxide [1] OR limewater [1]
Question is generally well done except some students write
limewater as two words.
| B1b) | Methyl orange turns from orange to yellow [1]. Colour change must be stated to
Common error: Students cannot see that sodium nitrate is award [1].
a neutral salt of pH 7. Most of the students took it as acid.
B1ci) | sodium hydroxide [1] spelling must be correct io be
awarded [1].
| Bicii) | sodium hydroxide + nitric acid  sodium nitrate + water [1] | Accept ecf from (i)
B2a) | Moist red litmus paper turns blue [1], o i
B2b) | MP1: When the litmus paper is dry, ammonia gas is not able MP1: mentioning that dry gas no |
lo produce hydroxide ions [1] that will react with the red hydroxide ions or ammonia can
litmus paper to tum blue. display its property in aqueous

MP2: When the litmus paper is moistened, the ammonia gas
can dissolve and produce hydroxide ions that will display
the property of alkali. enabling the colour change [1] of
litmus paper from red to blue.

Common error: Question badly attempted. Students cannot
relate that ammonia gas is dry and cannot display alkali
_Properties.

form

MP2: dissolved ammonia
produces hydroxide ions,
display property of alkali,
causing colour change

A substance which dissolves in water io
ions as the only positive ion [1]

produce hydrogen

SA1 Jurong Secondary School
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B3b)

Method 1:
Use of universal indicator

Hydrochloric acid — U.l. changes from green to red [1]
Ethanoic acid — U.I. changes from green to orange / yellow [1]

Method 2:

Reaction of acid with reactive metal / metal carbonate
Hydrochloric acid — reaction produces a large amount of
effervescence [1]

Ethanoic acid — reaction produces a small amount of
effervescence [1]

Common error: Some students did not mention the original
colour of Universal Indicator.

MP: If the initial colour of Ul is
not indicated but the final colour
of the Ul is carrect after adding
to both acids, award 1 mark,

Section C: Data-Based Question [10 marks]

Qn Answer Remarks
C1ai) | hydroxide [1] spelling must be correct to be
awarded [1].

C1aii) | conducts electricity any 1 point award [1]
soluble in water award maximum of 2 marks
pH>7
bitter taste
slippery/soapy
caustic
turns red litmus paper blue

C1bi) | It can help to reduce the acidity of the soil [11 OR
It helps to neutralise the acidic soil [1).

C1bii) | There will be a loss of hydroxide ions as calcium hydroxide | MP: must mention that the
reacts with ammonium nitrate to produce calcium nitrate, hydroxide ions are lost as salt is
which is a salt [1]. produced.

Common error: Students unable to relate the use of
calcium hydroxide to the equation and see that the
- reaction cause the loss of hydroxide ions.
C1biii) | calcium sulfate [1] spelling must be correct to be
awarded [1].

C1ci) | any strong alkali [1], such as sodium hydroxide, potassium spelling must be correct to be
hydroxide, lithium hydroxide awarded [1).

C1cii) | The alkali is extremely caustic [1] and it can destroy the cells
found in plants and the plants may wither and die [1].

CA1ciii) | turns from colourless to pink [1].

2016 52E Science (Chemistry) MYE_Marking Scheme
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Name Index Numl:ulzr Class

JURONG SECONDARY SCHOOL
ﬁ 2016 MID-YEAR EXAMINATION
= Secondary 2 Express

Science 10 May 2016

Biology Module Total Duration for Science: 2 hours

Candidates answer on the question paper.
Additional materials: Nil

Read these instructions first
Write your name and index number on the cover page in the spaces provided,
Do not open the booklet until told 1o do so.

Section A: Multiple-choice questions [10 marks]
Answers to Section A must be written in the table provided on page 2.

Section B: Structure questions [13 marks])
Answer all questions in the spaces provided in the question paper.

Section C: Data-based question [10 marks]
Answer all parts in the spaces provided in the question paper.

Section Marks

a

Total | 33

L This document consists of 9 pages including this page. 7
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Section A: Multiple-choice Questions [10 marks]

Choose the comrect answer for each question and write its letter in the table below.

L]

A1 Which part of the alimentary canal is most acidic?

A oesophagus
B stomach
C  small intestine

D large intestine

A2 Which two structures produce substances involved in the digestion of fats?

A 1and4
B 3and4
C 3and5
D 4dand5

Need a home tutor? Visit smiletutor.sg
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A3 What are the functions of the large intestine?

|| absorption of water production of enzymes |
A no no
B no yes

C yes no
D yes yes ]

A4 Why does chewing food help digestion?

A

oo m

the food becomes easier to swallow

the food has a better taste

the food has a greater surface area for enzymes to work on
the food becomes softer

A5 Which structure is not part of the alimentary canal?

SZEBIOMYEZD16

[Turn over]
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A6 Four different tests were carried out on some food and the results are recorded in the
table below. Which food contained both starch and protein?

food | Benedict's test biuret test ethanol iodine test
. emulsion test R
A + + - -
B + = + -
C - - + +
D - + - +

A7 Runners often eat bananas during long races. Which nutrient in a banana is important
during the race?

A carbohydrates
B fibre
C  vitamins
D

minerals

A8 Two tests were carried out on a food sample. The results of the tesls are listed in the

table below:
test resull of test on food sample
1 mixture turned violet
2 cloudy emulsion formed

What is the food sample most likely to be?

A pasta

B  cucumber
C cheese

D  pineapple

A3 Which of the following is not a function of the liver?

A produce lipase

B  produce bile

C  convert excess amino acids to urea
D

convert excess glucose to glycogen

Need a home tutor? Visit smiletutor.sg
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A10 The table shows the nutrient contents in a bowl of chicken rice,

carbohydrate /g

rice

~:-:!n_1~.—.' -. : ; {‘M f IWI. .-g‘-é".;'_'!;;:
0.2

8.9

0.0

chicken

2.1

0.0

0.5

What would be the main end-products of digestion of the above meal?

A

B
C
D

S2EMIOMYE2016

simple sugars and glycerol

fatty acids and glucose

amino acids and simple sugars

glycerol and amino acids

SA1 Jurong Secondary School
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Section B: Structured Questions

[13 marks]

Answer all questions in this section in the spaces provided.

B1 Fig. 1.1 below shows the human digestive system.

(a) Label and name the part where
(:} digestion of protein begins:
(i) digestion of food is completed.

(b)  Explain why protein needs to be digested.

SA1 Jurong Secondary School
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(3]
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B2 Fig. 2.1 shows a pill designed to cure an intestinal infection.

acid-resistant coat

coating which tends to
stick to mucus in the
small intestine

Fig. 2.1

(a) Explain the role of the “acid-resistant coat". [3]

(b) Explain the advanta

ge of the “permeable coat that tends to stick to mucus in the
small intestine”.

(3]

B3 Define malnutrition and give an example of malnutrition in the world today, [2]

SZEBIOMYE2016 [Turn over]
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Section C: Data-based Questions [10 marks]
Answer all questions in this section in the spaces provided.

C1  Table 1.1 shows the calories and food group requirements for 3 different groups of

people.
Table 1.1 .
food group older adults pregnant active teen boys
women
daily calories 1600 calories 2200 calories 2800 calories
grains group 6 9 1
vegetable group 5 4 4
I fruit group 3 3 3
milk group 4 5 4
meat and beans group 2 2 4
(a) Based on the data provided in Table 1, explain the following: [6]

(i) older aduits
Calories requirement: ........................

Why is the calories requirement for older adults the lowest among 3 groups?

(i) pregnant women

Explain why a pregnant women requires the high amount of milk group
products in her diet.

Need a home tutor? Visit smiletutor.sg
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(ii) active teen boys

Explain the data for the requirement in grains group and meat/beans group.

mEssaamn

Tessssnnma

b L LT T T e ——

bbb LT T

CETE

(b) Describe how you would test a sample of milk for presence of lipids.

L T -

sen

ErsEmrrnn

e T B 6 S B i s i

L L L e T TP Seprmmmsass

e EELL LT T
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b L LT TP

B e LL LE LT Ty seaun pres Ewan
N NS S80S eSS e S FEEPaEa s, 0 L BEpan B bt L UL T —
. LT rramrmnmn R e S A RS R R e sssssssans LTI T PTE "
L]
sra R L T — L T ——
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e e B T N B B o 0 i e R 0 0 B L LT T T e

End of Biology Paper
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JURONG SECONDARY SCHOOL
W 11p.YEAR EXAMINATION 2016
Secondary 2 (Express)
Science (Biology) 10 May 2016
° = n )
Section A: Multiple-choice Questions [10 marks]
A1 A2 A3 Ad AS AT A8 A ‘-._Ml}
B B c c B D A c A ] c
Section B: Structured Questions [13 marks)

label ‘stomach’ comectly, - 1 R: Mouth (in this confext.
ii label ‘small intestine(s) comectly; 1 we are only referring to
chemical digestion)
b MP1 idea that protein are lame molecules and needs to be 1
digested into smaller/simpler molecules: 1
MP2 ref to protein digested to amino acids after digestion;
MP3 idea that amino acids are small + thus able to be 1
absorbed into bloodstream;
B2a MP1 ref to presence of acid in stomach; 3 the main idea of this
MP2 AW pill has to pass through stomach before reaching answer is
small intestines; - there is HCI in the
MP3 acid resistant coat prevents the pill from being stomach
destroy/broken down/corroded by the acid in the stomach; AW- - HC! will corrode the
prevents medicine from bring released in stomach (thus not coating of the pill if it is not
reaching small intestines) acid resistant
- we nead to ensure the
medicing 15 able to reach
the small intestines and be
released there
MP3 Ridigested because
HCI cannot “digest
b MP1 ref to small intestines has mucus; 3
| MPEAWHpiﬂsti:ktommmmsmalhBﬁnEﬁ.itstarsm
longer;
MP3 ref to the drug has more time to be released into the small
(I intestines to cure the infection: - o o
B3 MP1 AW taking in excess + insufficient Quality of a certain type 2
of food/nutrents: MP2: must name the
MP2 obesity/starvation/alcoholism, or any other appropriate candition
i answer, R spellng mistakes |
Cai 1600 calories (no marks awarded)
MP1 not so active/stopped growing; 1 R: they da not need so
- MP2 do not require too much energy, 1 much “calones”

SA1 Jurong Secondary School
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li MP1 ref milk high in calcium: 1 R: prolein
MP2 ref growing foetus needs calcium; 1 Also, there is a common
i misconception that foetus
“feed on the milk that the
mother drinks”
il MP1 ref to grain is carbohydrates + provide most must link the function to the
energy/calories; 1 food category
MP2 ref to meatibeans is protein + muscle growth and repair- 1
accepl other appropriate answers
b MP1: pour 1cm? milk sample into test tube + add Tem¥equal 4
amount of ethanol into the test tube
MP2: shake well;
MP3: pour the mixture into 2cm® of distilled water + in another
lest tube;
MP4: if a white/cloudy emulsion is formed, lipids is present + if R: while precipitate
. it remains clear, lipids is absent R: colourless
SC/BIO/MYE2016/MS Need a home tutor? Visit spilgiytor.sg
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Section A (30 marks)
Answer ALL questions in this section.
Shade the letter corresponding to the answer in soft 28 pencil on the separate
Multiple Choice Answer Sheet.

1 Light travels at different speeds in different mediums. Which of the following
represents the decreasing speed of light in the respective mediums?

A air, water, glass
B  air, glass, water
C glass, water, air
D

waler, air, glass

2 XY is a ray of light that passes through the rectangular glass block.

Which of the four rays, A, B, C, D shown is most likely to represent the path of the
light ray emerging from the glass block after refraction?

glass block

- = B
y £ i
/ - D

3 The formation of a rainbow is the result of light undergoing
A deflection.
B  dispersion.
C  irregular reflection.

D reqular reflection.
KCPSS.2E LS5 MYE.2016 [Turn over
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4 Anthony stands in front of a mirror that is placed 1.5 m away from him. He sees 3
bicycle that is 0.5 m behind him:

mirror

e
o

1.5m

What is the distance from his eyes to the image of the bicycle?

A 05m
B 15m
C 30m
D 35m

5 The diagram below (not drawn to scale) shows a mirror that is tilted at an angle of
40 ° to the bench. A ray of light is shone at an angle of 30 ° to the surface of the
mirror.

L
What is the angle of reflection?
A 30°
B 40°
C 60°
D 70°¢
KCPSS.2E LSS MYE 2016 Need a home tutor? Visit smiletutor.sg
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6 The bottom surface of a glass block is silvered to act as a mirror. Which diagram
could represent the path of a light ray which enters this glass block through the top

=
'
N
Jivag

7 Which of the following is not the correct represe;'ztatiun of the Sl unit for the
respective measurements?

[ measurement Sl unit
A current ampere
B resistance | ohm
C potential difference volts
D energy kilowatt
KCPSS .2E LSS MYE 2016 [Turn over
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8 The diagram below shows four wires of different dimensions made from the same
metal. Which of the following has the lowest electrical resistance?

A C 0 0.1 cm diameter
1.5m
B ( _D 0.5 cm diameter
) 1.5m ;
C L 0 0.1 cm diameter
a— >
3.0m
D ( O 0.5 cm diameter
) 30m

9 Which of the following electrical component can be used to vary the brightness of
a light bulb in a circuit?

'AI — S—

KCPSS.2E LSS MYE 2016 Need a home tutor? Visi[_]sﬂnrﬂeél&(:_r-sg
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10 The diagram shows an electric circuit with three identical fixed resistors R.

I
|I

Which ammeter has the largest reading?

A Ay
B A
C A;
D Ay

11 The diagram below shows three resistors that are connected in a parallel circuit.

[
]I

What is the total resistance of the circuit?

A 0090

B 0950

C 1050

D 1100

KCPSS.2E LSS MYE.2016 [Turn over
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12 Which of the following precautions should be taken to prevent electrocution?
I neverinsert any item into the electrical socket
iil.  never use electrical gadgets in wet places
iii.  overload an electrical socket
iv.  replace womn out insulation of electrical wiring
A iandiionly
B i iiand ivonly
C i, iii and iv only

D all of the above

13 What is the purpose of boiling chips in.the distillation process?
A to ensure smooth boiling of the solution
B to produce more distillate
C  to slow down the boiling process of ‘the solution
D

lo speed up the boiling process of the solution

14 Which of the following are advantages of paper chromatography?
I only a small amount of sample is required
. fast and accurate analysis can be given

iil. able to separate complex mixtures into its various components

A ionly
B iandiionly
C i and iii only
D all of the above
iSi i tor.s
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15 Which method can be used to obtain iron filings from a mixture of iron and sulfur?
A add water to the mixture, stir and filter
B  heat the mixture
C  use electric current to pass through the mixture

D  use magnetic attraction

16  Paper chromatography is often used to test for the presence of drugs in an
athlete’s urine sample. The diagram below shows the paper chromatogram of an

athlete.
[ ] ] L
[ ]
® @
b °

[ ] [
[ ] L] L]
—— W ——— — ¥ - %
Uring

sample Dug1  Drug2 DOrug3  Drugd  Drug5

Which drugs are present in the urine sample of the athlete?
A Drug 1 and Drug 3

B Drug 1 and Drug 5

C  Drug 1, Drug 3 and Drug 5

D

Drug 1, Drug 4 and Drug 5

KCPSS.2E LSS5 MYE.2016 [Turn over
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17 Pure water can be obtained from sandy sea water. Which process needs to be
carried out to obtain pure water after the sea water is filtered?

A
B
c

D

evaporation to dryness
paper chromatography
simple distillation

sublimation

18  Overhead electricity cables are often hung loosely from pole to pole. Which of the
following explains why they are installed this way?

A

B
C
D

to allow more room for expansion of cables
to decrease the electrical conductivity
lo increase the electrical conductivity

to prevent the cables from snapping due fo contraction in cold weather

19  In the process of conduction, energy is transferred

A because of density differences in a liquid.

B because of temperature differences in a solid.

C by the diffusion of particles through a liquid.

D by the vibration of particles in a solid,

KCPSS 2E LSS MYE.2016 Need a home tutor? Visit smiletutor.sg
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20  Two cans of the same shape and material are filled up with equal volume of water
at 27 °C. One can is a dull, black can while the other is a silvery, shiny can. The
two cans are placed under the sun for 30 minutes.

dull, black can silvery, shiny can

Which of the following represents the correct observation after 30 minutes?
A The temperature rise in both cans will be the same.
B  The temperature in both cans will remain the same at 27 °C.

C  The temperature rise in the dull. black can will be more than that of the
silvery, shiny can.

D The temperature rise in the dull, black can will be less than that of the
silvery, shiny can.

21 A woolen jackel filled with wool helps to keep a person warm in cold climate. How
does the wool keep the person warm?

A  The wool generates high temperature.
B The wool helps to prevent heat loss by convection.
C  The wool is a good absorber of heat.

D The wool traps air, which is a good insulator of heat,

KCPSS 2E LSS MYE 2016 [Turn over
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22 David sets up an experiment to investigate the heat conductivity of four different
types of metals. All the metals started with the same number of wax rngs at the
start of the experiment. After 15 minutes, the diagram below shows the
observation made by David,

wax rings

aluminium

=

Based on the information given above, arrange the metals in decreasing order of
their heat conductivity.

A copper > aluminium > nickel > iron
B copper > nickel > aluminium > iron
C iron > aluminium > nickel > copper

D iron > nickel > aluminium > copper

2 Visi iletutor.s
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23 Which of the following diagrams show the correct representation of the convection
current in a beaker of boiling liquid?

heat

heat

24  Aslice of bread is placed on a metal plate under an electric grill to make a toast.

NWWWWW\/W\/\A/

electric grill

slice of bread

metal plate
How does the heat reach the bread?
A by conduction only
B by radiation only
C by conduction and radiation only
D by conduction, convection and radiation
KCPS5S 2E LS55 MYE.2016 [Turn over

Need a home tutor? Visit smiletutor.sg

SA1 Kuo Chuan Presbyterian Secondary

90



13
25  Which of the following statements about sound is not true?
A Sound travels in the form of wave.

B The average hearing range of an adult human is between 20 Hz to
20,000 Hz.

C  The lower the frequency, the higher the pitch of sound produced.
D  The speed of sound in air is 330 m/s.

26 A tuning fork has a frequency of 30 Hz. Which of the following statements about
the tuning fork is true?

A The tuning fork takes 1 minute to produce 30 vibrations,
B The tuning fork takes 1 second to produce 30 vibrations.
C  The tuning fork takes 30 minutes to produce 1 vibration.

D The tuning fork takes 30 seconds to produce 1 vibration.

27 The sound wave from the guitar has a lower frequency than the sound wave
produced by a trumpet. However, the sound wave produced by the trumpet has a
higher amplitude than the sound wave produced by the guitar,

Which of the following correctly represents the pitch and volume of the sound
wave made by the guitar and the trumpet?

w / lower pitch lower volume
Al guitar guitar
B ~ guitar trumpet
C |  trumpet quitar o
D trumpet trumpet
-
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28 The time taken for sound to travel in a thin iron rod of length 320 m is 0.1 seconds.

What is the speed of sound in iron metal?
A 0.0003125 m/s

B 32m/s
C 320m/s
D

3200 m/s

29 A ship sends sound wave vertically downwards to the sea bed. The time taken to
detect the echo is 1.5 seconds. If the speed of sound in water is 1500 m/s, what is

the depth of the sea?

A 1125m
B 2250 m
C 4500 m
D 9000 m

30  Inwhich of the following scenarios does sound travel the fastest?

A drilling through the wall
B  explosion in space

C shouting across the hall
D

sonar that measures the depth of the ocean

- End of Section A -
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Name: ( ) Class:

Section B (40 marks)
Answer ALL questions in this section.
Show your working and write Your answers in the space provided.
1 Fig. 1.1 shows a triangle ABC placed in front of a plane mirror.

(a) Draw and label the image A’B’C’ formed behind the mirror. [2]

(b)  Show, by drawing two light rays from point B of the object, how the image
is being formed. [2]

e v =

Fig. 1.1

miletutor.sg
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2 Fig. 2.1 shows the electrical system of a hot water heater.

live wire »—

150 ()
neutral wire ®—

earth wire e—
—— metal casing

Fig. 2.1
(a) On Fig. 2.1, complete the electrical system by connecting the following:
(i) the live, neutral and earth wires to the hot water heater 2]

(if) the fuse to the hot water heater. Label the fuse in your drawing. [1]

(b) A voltage of 240 V is applied across the hot waler heater. The heating
element has a resistance of 150 Q. Calculate the amount of current
passing through the heating element.

(2]

(c)  Suggest a material that can be used as the heating element. Explain why.

(2]

KCPSS 2E LS55 MYE.2016 [Turn over
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3 Fig. 3.1 shows a circuit diagram.

18V

Il
1

(80 -
40 ]

Fig. 3.1

C

(a) Calculate the total resistance of the circuit.

Total resistance = Prererestisienien. [2]
(b) Calculate the reading of the current that will be shown on ammeter As.
Reading on ammeter A, = SCLTERTSTORRRORORN & |
(c)

Calculate the reading of the current that will be shown on ammeter Az.

Reading on ammeter Az = ST i ) |

KCPSS 2E LSS MYE 2016 Need a home tutor? Visit smiletutor.sg
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4 Table 4.1 shows the power ratings of each air-conditioner unit and each electric
fan used in the household.

Table 4.1
appliance | power rating | number of hours used per darl
air-conditioner 1600 W 7 hours
electric fan 125 W 10 hours {

A family uses three air-conditioner units and three electric fans to keep their
house cool,

(a) Calculate the total amount of electrical energy used in kWh in the
household per day.

[3]

(b) The cost of using one unit of electrical energy is $0.20. Calculate the total
cost of electricity used per day.

(1]

KCPSS.2E LSS .MYE 2016 [Turn over
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9 Aaron accidentally mixed two liquids, X and Y together, Liquid X has a boiling
point of 50 °C, while liquid Y has a boiling point of 86 °C. To separate the two
liquids, he set up the apparatus as shown in Fig. 5.1.

thermometer
cold water in
A !
Liebig condenser
round- l
bottomed cold water oul
flask beaker
mixture of liquid X
and Y
ﬂ tripod stand
heal
Fig. 5.1

(@)  Name this separation technique,

......... [1]
(b) Identify apparatus A and state its function,
A
Function of A:
............................................................................ [2]
() State which liquid will be collected in the beaker first. Explain why.
[2]
KCPSS.2E LSS MYE 2016 Need a home tutor? Visitsmiletutor.sg
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(d) Aamn made a mistake when setting up the apparatus shown in Fig. 5.1.
Identify the mistake made and explain how this will affect his separation.

BEE S e
ikdrenumEaE

. 12]
6  Fig. 6.1 shows a vacuum flask which keep water hot for a long period of time.
plastic cap
silvered glass walle
I vacuum
—— hol water
Fig. 6.1
Explain how the following features of the vacuum flask is able to help keep the
water hot for a long period of time.
(a) plastc cap
i2]

KCPSS 2ELSS MYE. 2016
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(b) silvered glass walls

(€) vacuum

KCPSS.2E.LSS MYE 2016

SA1 Kuo Chuan Presbyterian Secondary

21

12]

[2]

Need a home tutor? Visit smiletutor.sg

[Turn over

99



22

7 Fig. 7.1 shows the cooling system of a refrigerator.

freezer H T
compartment i black metal fins
&
B |
food 4 pipes containing
compartment coolant fluid
]
i compressor

Fig. 7.1

To keep the items in the refrigerator cool, the compressor pumps a coolant fluid
through the pipes. The coolant fluid goes to the top part of the refrigerator where
it will take heat out of the freezer compartment. Once the coolant fluid exits the
refrigerator, the heat is given off into the surroundings at the back of the
refrigerator through the black metal fins.

(a)  Explain how this process helps to keep the refrigerator cool.

.................................................................................................... [2]
(b)  Explain why the metal fins are black.

[2]

KCPSS.2E LSS MYE. 2016 [Turn over
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8 Fig. 8.1 shows the displacement-time graph of a sound wave over time.

displacement / m

(-]

Un \/u \-/“ un- time /s

Fig. 8.1

(@)  With reference to Fig. 8.1, what can

you conclude about the pitch of the
sound wave? Explain why.

[2]

(b)  With reference to Fig. 8.1, what can

you conclude about the volume of the
sound wave? Explain why.

[2]

- End of Section B -

KCPSS.2E.LSS.MYE. 2016 Need a home tutor? Visjiemilstutor.sg

SA1 Kuo Chuan Presbyterian Secondary

101



24

For Examiner's Use
Name: ( ) Q9 Q11
Class: Q10 Total
Section C (30 marks)
Answer ALL questions in this section.
Each question carries 10 marks.
Show your working and write your answers in the space provided.
9 (a) Fig. 9.1 shows how purple food colouring solution is made from purple
cabbage.
add water and crush purple food
colouring solution
purple
cabbage
- process X q
Fig. 9.1
After crushing the purple cabbage, process X was carried out to remove
the unwanted solid cabbage parts from the purple food colouring solution.
(i) Name process X.
(1]
(ii) Describe how process X is able to separate the unwanted solid
cabbage parts from the purple food colouring solution. Identify the
residue and filtrate in your answer.
[2]
KCPSS.2E.LSS.MYE 2016 [Turn over
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(b)  The purple food colouring solution was analyzed using paper
chromatography. Fig. 9.2 and Fig. 9.3 shows two different paper
chromatograms, with different solvents being used.

solvent s
= 4~ front \\:f/j o
boiling > light red
T R s
starting
o line '\\ blue
solvent Y ' :-E-:- solvent Z
Fig. 9.2 Fig. 9.3

(i)  Compare Fig. 9.2 and Fig. 9.3. State which of the following solvent (Y
or Z) is the purple food colouring soluble in? Explain why.

[2]

(ii)  Explain why ink should not be used to draw the starting line.

(1]

(iii) State whether the purple food colouring is a pure substance or a
mixture. Explain why.

[2]

? Visit smiletutor.s
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(c) A few drops of the purple food colouring solution are placed in the centre of
a filter paper as shown in Fig. 9.4. After the solution has dried, solvent Z is
added to the centre of the paper.

On Fig. 9.4, draw and label the different coloured components present in

the purple food colouring to show the paper chromatogram that will be
obtained with this set-up. [2]

B

Fig. 9.4
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10 (a) Fig. 10.1 shows a bimetallic strip which is made up of two metals attached
firmly to each other. Metal X expands at a faster rate than metal Y when
heated and contracts at a faster rate than metal Y when cooled.

metal X
metal Y

Fig. 10.1

In the space provided below, draw and label how the bimetallic strip will
look like (i) when heated and (ii) when cooled.

—

—

(i) when heated | (i) when cooled 112
l

(b) Brian wanted to use the same {

alarm system for his science
alarm,

ype of bimetallic strip to construct a fire
project. Fig. 10.2 shows an example of his fire

tpp o

Fig. 10.2

(i) Inthe boxes in Fig. 10.2, label the correct positions of the metals

(metal X and metal Y) on the bimetallic strip that will allow the fire
alarm to function properiy,

(1]
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(i) With reference from Fig. 10.2, explain how the fire alarm works when
a fire is detected.

............
---------------------------------------------------------
..........................

..............................
..........................................................

[3]
(iii) Suggest an identity for metal X and metal Y.
metal X
metalY [2]
(iv) State one common physical property of the two metals used in the
bimetallic strig. '
(1]
(v) State one other use of bimetallic strips.
(1]
KCPSS.2E LSS MYE 2016 [Turn over
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11 (a) Fig. 11.1 shows a bell-jar experiment set up by Student A to investigate
: how sound travels through a medium. The vacuum pump gradually
removes the air from the bell-jar when it is switched on,

to electric connection
switch
cork

——— electronic bell

———  bell jar

|

lo vacuum pump

Fig. 11.1

()  What will happen when Student A switched on the electronic bell, with
the presence of air inside the bell jar?

[1]

(if) State what happens when Student A switched on the vacuum pump?

(1]

(iii) What conclusion can you draw from this experiment?

(1]

KCPSS.2E LSS MYE.2016 Need a home tutor? Visj urpraltg’tgé?r-sg

107
SA1 Kuo Chuan Presbyterian Secondary



30
(b)  Fig. 11.2 shows two students, A and B, standing in front of a wall. Student

A claps his hands once. Student B hears two sounds — the clap followed by
an echo.

Student B Student A wall

264 m 'i 264m

Fig. 11.2

Given that speed of sound in air is 330 m/s, calculate the time interval
between the two sounds.

[3]
(€) (i) Define frequency and state its S| unit.

[2]
KCPSS.2E.LSS MYE.2016 [Turn over
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(if)  The frequency of a sound wave is 2 Hz. Sketch

et the displacement-time

displacement / m
&

0.5 1.0 1.5 20 time/s

| (1]
(iii) 'I"he frequency of a sound wave is increased to 10 Hz. Sketch the new
displacement-time graph.

displacement / m
- Jh

0.05 0.10 0.15 0.20 lime/s

(1]

- End of Paper -
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KUO CHUAN PRESBYTERIAN SECONDARY SCHOOL
SECONDARY TWO EXPRESS
GENERAL SCIENCE
MID-YEAR EXAMINATION 2016

Answer Scheme

Section A — Multiple Choice Questions (30 marks)

101 702" [ a3 [ adl| a5 | a6 a7 Qe [ a9 [ aio |
[ A c B D c B D B D A
Q11 [ Q2 | Q13 | Q14 | Gi5 | ais | a7 Q18 | Q19 | Q20 |
C B l A D D B C D D
Q21 1"Q22 | Q23] Q24 [T Q25 | G2 | az7 | Gz Q29 [ Q30
D A D C C B A D A A
Y S

Section B Structured Questions (40 marks

1 (a) 1m for
comect
" labeling of
A image; 1m
N\ . for same
_'| size and
= shape of
B g | T 3 image with
% e i £ - correct
= ; distance

=
—

—a
-

..j
'#l
+| |
LY
g

. 4 | (b) 1m for
] two light
EeEw e - : rays from
point B with
= X = correct
S I | | — 1 | arrows; 1m
for dotted
lines
behind
| mirror (not
. from Point |
| | B-no
marks |
J J awarded)

l = o é 3 _ Total: 4m |
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2 |ailii

(i) 1m for
correct
fuse
live wire @—---F3----ooeeeen ’;f“'l‘w' 'ﬂﬁiﬂfe wim‘
i |:5un and neutral
neutral wire ®— -l s
ailyoie: g el ﬁ;; m for
—— metal casing connection
of earth
wire to
metal
casing
* -1m from
part (i) if
any other
additional
connection
ware drawn
(i) 1m for
cormect
positioning
of fuse with
|
b |[V=R S0l
I=240V /150 1
1=1.6A 1
(minus 1m
if no/wrong
units)
* no marks
if answer in
fractions
C Michrome 3
Nichrome has a high resistance, therefore a higher amount of heat can 1
be generated. =
r OR
Nichrome has a high melting point to withstand the heat generated by
the hot water heater.
J |a Effective resistance of parallel circuit:
1IR=1/R: + 1/R;
1MR=Y%+%
1IR=%
| R = 2 ﬂ 1
2
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Total resistance of circuit
=80+20
=100 1
(minus 1m
overall if no
units)
ECF —if
correct
calculation,
maximum
Tm overall
b V=IR
I=18V/10Q
I=18A 1
Therefore, ammeter reading on A, is 1.8 A (no marks
if no units)
“allow for
ecf from
. - part a
c Ammeter reading on A2
=1BA/2
=09A 1
(no marks
if no units)
“allow for
ect-from
| part b
s i R : 30 iy gt Total: 4m
4 |a Total electrical used by the three air-conditioner units per day
= 3 x ([power x time)
=3 x (1600 W x 7 h)
=3x(1.6 kW x7h)
=3x11.2kWh
= 33.6 kWh 1
Total electrical energy used by the three fans per day
= 3 x (power x time)
=3x(125Wx 10 h)
=3 x(0.125 kW x 10h)
=3x1.25 kW
= 3.75 kWh 1
Total electrical energy used in the household per day
=336 kWh + 3.75 kWh
= 37.35 kWh 1
i 3

SA1 Kuo Chuan
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[ (minus 1m
overall if
no/wrong

units)
b Total cost of electricity used per day
= 37.35 kWh x $0.20
= $7.47 1
(no marks
if no units)
ECF —if
comrect
calculation,
m
TR o 2.3 A, ke S S __Total: 4m
5 |a Fractional distillation 1
(no marks
if wrong
spelling)
b A: fractionating column I
(no marks
if wrong
spelling)
Function of A: filled with glass beds to provide a larger surface area for the
condensation of vapour that does not have enough energy 1
OR
| To allow a liquid of higher boili nt to condense and fall back during
distillation of a liquid of lower boiling point
OR
To allow a liquid of higher boiling point to condense and fall back if there is
not enough energy
e Liquid X. o 1
It has a lower boiling point. 1
d The cold water should go in from the bottom of the condenser instead of | 3|
from the top of the condenser,
There will no be maximum condensation of the vapour, resulting in the 1
loss of some vapour.
OR
There will be lesser amount of distillate collected.
4
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6 |a Thampisnwdeupufptasﬁcvdﬁchisa 1
insulator of heat,
thereby minimizing/reducing heat loss by conduction. 1
OR
The cap also helps to prevent heat joss by convection into the 1
surroundings

as hot air cannot rise up to be replaced by cold air. 1
b Silvered glass walls minimize / reduce heat loss by radiation 1
as silvered surfaces are poor radiators / able to reflect the radiated heat 1
back / good reflectors of heat / poor absorbers.

c Vaccum prevents heat loss through convection and conduction 1 i

As air is removed and these two processes require a medium / cannot 1
take place in a vacuum.

TR N R T R S R e e Totak 6m
7 |a When the coolant fluid enters the freezer compartment, it takes heat away
from the air.
The cooler air at the freezer compartment is denser and sinks to the 1

bottomn of the refrigerator (food compartment),

The cooler air displaces the warmer and less dense air which then rises 1

to the top of the refrigerator.

This forms a convection current which keeps the refrigerator cool.

b Black coloured objects are good radiators of heat. 1
The black metal fins emit / give out heat away from the refrigerator_easily 1

into the surroundings and keeps the refrigerator cool.

NOTE:
if students say “good absorbers and good radiators”, they must be able to
explain both aspects, i.e. “can absorb heat quickly from the coolant” and

"give out heat quickly to the sumoundings”.
B R T e Total: 4m
8 [a No significant change in pitch of the sound 1
as frequency remains the same throughout / frequency is at 1Hz / one 1
cycle or vibration per second.
b Volume getting softer 1
5
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as amplitude of sound wave is decreasing 1
T3 B R b i« o Total: 4m
Section C: Free Response Questions [30marks]
9 |a | filtration N
ail The unwanted solid cabbage parts are 100 big to pass through the small
pore openings of the filter paper.
The unwanted solid cabbage parts will be collected at the filter paper as
residue, wherease the purple food colouring solution will pass through the 1
filter paper and be collected as filtrate.
bi Solvent Z 1
When solvent Y is used, the purple food colouring remains on the 1
starting line but when solvent Z is used, the purple food colouring
se into three different coloured components.
bii Ifink is used, it may dissolve in the solvent and affect the accuracy of 1
the results.
bili | The purple food colouring is a mixture. 1
Itis separated into three different coloured components (light red, dark 1
red and blue)
c Total 2m
Tm for all
three
coloured
components
drawn in the
cormect
order; with
labels
m for
correct
distance
betwesn
compaonents
i ;Evﬁfiﬁ : Total: 10marks
10 | ai 1
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(no marks if
no labels)

T
ai

(no marks if
no labels)

bi Top box — metal X
Bottom box — metal ¥

bii Metal X expands at a faster rate ! more than Metal Y.

During a fire, the heated strip bends with metal X on the outside of the

curve / bends downwards.

allowing current to flow through and triggering the alarm.

The bimetallic strip will touch the contact point and close the cirucit,

bii X —brass
Y —iron

biv. | High melting point

bv Thermostat / bimetallic thermometer
‘any other reasonable answer

l

PR B et e

T

Total: 10marks |

11 | ai ringing sound can be heard.

1

ail

completely sucked out.

I OR

_ASTW vacuum pump is I:neing switched on, the air will be sucked out of the

bell jar. The ringing sound can no longer be heard when the air is

The ringing sound will become softer as air is being sucked out,

| aiii
Yacocum.,

Sound must travel through a macmm_gnund cannot travel through a

b Time taken for clap to be heard
= distance / speed
=264 m /330 mfs

] l

- /)

)
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=08s

—_——

Time taken for echo to be heard
= distance / speed
=(264mx 3)/ 330 m/s
=792 m/ 330 m/s
=24s 1
Time interval between the two sounds
=245-08s 1
=16s
(minus 1m
overall if no
units for
AnNswers)
ECF —if
correct
calculation
using wrong
answers
from earlier
parts,
maximum
1m overall
for final
answer
ci Frequency of sound is the number of cycles per second made by the 1T
vibrating sound of sound.
S1 unit: hertz (Hz) 1
(accept
either one;
no marks
awarded if
wrong
spelling)
cii - = 1
Displacement / m
& (ampiitude
must be the
same over
time)

SA1 Kuo Chuan
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ciii

Displacement / m
' (amplitude
must be the
same over
time)
T T T T =
0.05 0.10 0.15 0.20 time / s
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[NAME: CLASS: INDEX NO:

QUEENSWAY SECONDARY SCHOOL
MID-YEAR EXAMINATION 2016
SECONDARY TWO EXPRESS

LOWER SECONDARY SCIENCE

11" May 2016
1 hour 30 minutes
Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO SO.
Write your name, Class and Index No. above.
There are TWO SECTIONS. Answer ALL questions.

SECTION 1: PHYSICS [35 marks]
Answer all the questions in the spaces provided.

SECTION 2: CHEMISTRY [45 marks]
Answer all the questions in the spaces provided.

INFORMATION FOR CANDIDATES:
The intended number of marks for questions is given in [ ] at the end of each question or part
guestion.

A copy of the Periodic Table is printed on page 24.
The use of an approved scientific calculator is expected, where appropriate,

Hand in SECTIONS 1 and 2 separately.

This document consists of 24 printed pages.

Selter: Physics:  MrJ Ong

Chemistry: Miss Lim MX & Miss S Teo [Turn over

Need a home tutor? Visit smiletutor.sg

SA1 Queensway Secondary School

119



SECTION 1: PHYSICS SECTION
356

SECTION 1 (A) Multiple Choice Questions [10 marks]
Answer all the questions in this section in the table on page 6.

1 When hot water is poured in a thick glass, it cracks. This is due to

the glass melting.

the glass turning to gas.

uneven contraction of the inner walls compared to the outer walls.
uneven expansion of the inner walls compared to the outer walls.

ocCOoOw>»

2 Which of the following diagrams shows the correct direction of the convection
current set up in the box?

| las
SN e = o2,
: B
““":,a,;:;gll/ Nt " paper T/ \l|
—_— 1— box - \_‘1—“:

candle candie

ass
Qﬁ%f ch?;aﬁesys ‘\/\\1‘ chﬁnneys

smouldering T / \ T smouldering l/ \ l‘
paper : paper
44— 1— box —_— — box
candie candle
c D
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3 The diagram shows a crystal being heated in a beaker of water. The crystal
releases a dye which shows how the water circulates around the beaker. Why
does the water above the crystal rise?

-

The water contracts and its density decreases.
The water contracts and its density increases.
The water expands and its density decreases.
The water expands and its density increases.

oom>»

4  The diagram shows a vacuum flask and an enlarged view of a section through
the flask wall.

—— slopper

—— silvering
== vacuum_—~

‘-*-j_:_.-fij ——— liguid

The main reason for the silvering is to reduce heat transfer by

A conduction only. B conduction and convection.
C  radiation only. D radiation and convection.
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S5 Which of the following statements about the property of mirror image is incorrect?

The image is laterally inverted.

The image is twice the size of the object.
The object is upright.

The object is virtual.

ocooOow>»

6 A man looked into a plane mirror and saw the image of a clock as shown below.

What was the actual time shown?

A 5:20 B -
C 11:50 D 12:10

7 Which pair of mirrors shows their correct usages?

concave mirror convex mirror
A dentist's mirror security mirror
B microscope rear view mirror of a car
C security mirror microscope
D security mirror dentist's mirror J
Need a home tutor? Visit smiletutor.sg
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8 In the given diagram, the coin is just out of sight.

al

metal can

S

If water is poured into the metal can, the coin will

appear larger.

- become further away.
become visible.
float to the surface.

OO m>»

9 The diagram below shows how a ray of light travels from medium X to medium Y.

medium X /0

mediumY 50

—— e ——— el L —

What are the values for the angle of incidence and the angle of refraction?

_ Angle of Incidence | Angle of F-tefractmn_|
A 20° ' 4[1"
= | W

c 70°
D J 70° J 5ﬂ°
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10 The diagram below shows green light being shone on a red apple.

green light

SA1 Queensway Secondary School

[ END OF SECTION 1(A)
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red apple
How will the apple appear to an observer?
A  black B green
C red D white
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SECTION 1(B): Structured Questions [17 marks]
Answer all the questions in this section in the spaces provided.

11 Fig. 11.1 below shows the results from an experiment.

A

B
Fig. 11.1

(a) The bimetallic strips in the fire alarm is

made up of brass and steel.
Which metal is brass, A or B? !

................................................................................................ [1]

(b) Explain how the fire alarm works when there is a fire
............................................................................................... (2]

(¢) What would happen to the fire alarm after the fire has been put out?
................................................................................................ [2]

Need a home tutor? Visit smiletutor.sg
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12 Fig. 12.1 below shows a method of heating a room using solar energy instead of
conventional sources of energy. A brick wall with a blackened surface is placed
behind a double-glazed window facing the Sun. During the day, the wall stores
energy received from the Sun as heat energy.

f Ceiling ,
: R T
Gap = Double-glazed
/windaw
Room
i i :!lar:'::ceem‘d
Brick wall =
| Gap_. W |
’;' Floor
5 g — MY A
Fig. 12.1
(a) Name the process by which energy from the Sun is transferred to the
Earth.
................................................................................................ [1]
(b) Why is the surface of the wall painted black?
................................................................................................ [1]
() Name the process by which heat energy from the black surface wall is
transferred to the air near to it.

(d) Describe how this heated air is uniformly distributed throughout the room.

essasf2]
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(e) The double-glazed window consists of two sheets of glass which trap a

layer of air between them. Explain how using a double-glazed window
affects the rate at which the temperature of the room changes.

FEsmssssssanEnE

cered[2]

Need a home tutor? Visit smiletutor.sg

SA1 Queensway Secondary School 127



13 Fig. 13.1 represents a ray of red light passing from air to glass.

(Diagram not drawn to scale)

Fig. 13.1

(a) Explain why the light ray bends towards the normal when it passes through
the glass at AB.

(b) On Fig. 13.1, draw the path of the red light ray after it hits side BC. [1]

(c) A ray of blue light is also incident to the surface AB at the same angle of
incidence. Determine whether will there be any difference in the paths
travelled by red and blue light through the prism. Explain your answer.

(d) The colour black is actually not a colour, It is the absence of light. If so,
how can black objects be seen, like the black alphabets and words of this
question on the white paper?

Il'l'l'i'l'l'lli------l'r'l"hl'l'l'i'ih----'H--l-llttlii'i------!--!!'llllil---v-rvv--l--n--n--l-l-ll-l-u.-nl-l-nn-[1]

[ END OF SECTION 1(B) ]
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SECTION 1(C): Structured Questions [8 marks
Answer all the questions in this section in the spaces provided.

14 A pencil, covered with blue and yellow stripes, is placed in front of a mirror in an
enclosed room. Fig 14.1 below shows the location of the image of the pencil. X’
marks the image of the pencil's tip.

--x'

-~y
" Ny
D

F

A

Fig. 14.1
(a) On Fig. 14.1 above, draw

(i)  the actual position of the pencil. | [1]

(i)  two reflected rays reaching the observer's eye from the pencil’s tip. [1]

(iii) draw the two corresponding incident rays coming from the pencil's tip. [1]
(b) Explain why the image of the pencil is drawn with a dotted line,

(¢) Describe and explain how the distance between the pencil and its image change
when the pencil is brought nearer to the mirror by 1 cm.

.........................................................................................................

l---l--l--ll----i-l----i-I----u-l------u---|----n--u----n.-----.....-.-....-..---u------.-.-.u..-..u.u...-u..-.-u.n-.-----.u--u----[zl
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(d) T the light source in the room is changed to one that only gives out green light,
what colour(s) would the pencil appear to the observer? Explain your answer.

Il-“'-I-‘l‘i-1-|i----r---la.a.l.l..,..-.--.---r....----J.|.r-|-r..-|--|--|-......ll.,,,,....-...;.n;_,..

PGS S NSRS

--------------------------------- B RS W o BEsdamRrEE R EEE

------------------------------------------- SEFRRT AR TR R R R rr.ll!l-d-l-—-r|-|||.----'[2]

[ END OF SECTION 1 ]
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Section A (30 marks)

There are thirty questions in this section. Answer alf questions. For each question
there are four possible answers, A, B, C and D. Choose the one you consider correct
and shade your choice in the appropriate oval in the optical answer sheet provided.

A1 Which of the following is measured in Newtons?

A Weight
B Mass
C  Density
D Length
A2 Which of the following apparatus are needed to determine the density of an
irreqularly shaped rock?
A Vemier calipers, spring balance
B Metre ruler, electronic balance
C  Measuring cylinder, electronic balance
D  Measuring tape, spring balance

A3 What form of energy do we get directly from the Sun?

A  Electrical

B Nuclear

C  Chemical potential
D  Light

A4 A skier walks to the top of a ski slope at a constant speed and gains 125 000
J of energy. She skis down the slope and when she reaches the bottom of
the slope, she has 45 000 J of kinetic energy.

How much energy has been converted o heat and sound at the bottom of

the slope?
A 170000 J
B 125000J
C 80000J
D 450004

Need a home tutor? Visit sm;‘letutor.sg
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A5 Which of the following results in a net force to the left?

A
SN
—_— 14 N
l——_-_h.
10N
B
5N
_ﬁw
—
10N R
C
SN
f—
{-———_1
10N
D

BN

A6 A sf:udent sets up the circuit shown. The switch is open (off).
Which lamps are on and which lamps are off?

Z
&5
Y X
— L]
Lamp X Lamp Y Lamp Z
D On D.n On

SA1 Queensway Secondary School
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A7 Which of the following generates the least amount of energy if operated from
the same voltage supply?

ocom>»

a 5000 W electric cooker used for 1 minute
a 1000 W electric motor used for 10 minutes
a 500 W electric iron used for 1 hour

a 100 W lamp used for 1 day

A8  Which part of an electrical appliance should the earth wire be connected to?

oOm>»

fuse

metal case
on/off switch
plastic handle

A9 Three elements X, Y and Z have consecutively increasing proton numbers.
The atomic structure of element X is shown below.

What will be the symbol for the ion of element Z in its compounds?

A
B

Cc
D

Z_
Y
z *
Ze

A10  If a new element Ja is discovered with 6 valence electrons in its atom. Which
of the following statements is true about element Ja?

A
B
c
D

It can conduct electricity.

It reacts vigorously with water.

It loses 2 electrons to form a positive ion of 2+ charge.

It readily reacts with oxygen to form a covalent compound

Need a home tutor? Visit smgletutor.sg
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- A11  The table below shows the atomic structures of six particles, represented by
the letters E to J. The letters are not the symbols of the elements.

Number of
Particle Protons Neutrons Electrons
E 16 8 8 |
F 18 10 a8
G 16 8 10
H 12 12 10
| 11 12 10
J 12 12 12

Which of the two partic:leé from the table are an atom and a positive ion of
the same element?

OO m>»

Eand F
Fand G
land J
Hand J

A12  Which of the following element compounds does not have any covalent

bonds?
A Ammonium chloride
B Nitrogen dioxide
C  Potassium hydroxide
D Sodium oxide

Need a home tutor? Visit smiletutor.sg
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A13  Elements P and Q are from Period 3 of the Periodic Table. The diagram
below shows the dot and cross diagram of a compound formed by P and Q.

= —-.---l— PR | Tpr— —

- = e -

Which of the following is the correct electronic structure of P and Q before
bonding occurs?

P Q
A 28 2,7
B 282 2,86
c 282 2.8,7
D 288 2,88

A14 A solid R has the following properties:

1. Itis green in colour.
2. ltis insoluble in water.
3. It produces effervescence when added to dilute sulfuric acid

What is R?
A Calcium hydroxide _
B  Copper(ll) carbonate
C  Lithium oxide
D Zinc

A15 Which of the following acids of equal concentration will produce the highest
amount of hydrogen (H*)ions in water?

Carbonic acid
Hydrochloric acid
Nitric acid
Sulfuric acid

oo m>»
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A16 The figure below shows four test tubes A, B, C and D containing a piece of
metal in dilute acid.

A B C D

Figure A16

Which of the following shows the correct pair of metal and dilute acid in the
lest tube respectively?

Calcium and dilute ethanoic acid
Copper and dilute hydrochloric acid
Magnesium and dilute sulfuric acid
Sodium and dilute nitric acid

oOm>»

A17 The pH of aqueous sodium hydroxide is 14. A few drops rﬂf Universal
indicator are added to a test tube of aqueous sodium hydroxide. What will be

the final colour of the mixture when one spatula of sodium chioride is added
to the test tube?

Universal
indicator
Sodium
hydroxide

A Green

B Red

C Violet

D Yellow

Need a home tutor? Visit smiletutor.sg
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A18 Students in Joseph 101 are investi
Sl ‘estigating how temperature, in degrees
Cab‘t;%rai Sdﬂﬂdﬁems the sugluvtz”lnlty; ofa md (X) in 100 milllitres (ml) of
walef. were raph tha o
certain compound, as e Q‘ p ows the solubility of a

160

140

8
|

8
|

2
|

Compound Dissolved (g)
&
|
|
I

- —

0 1020 30 40 50 60 70
Temperature (°C)

The students had to predict how man ill di
r ¥ grams (g) of X will di i
lf:g water qt 40°C. Based on the information in thef graph, whiij-uoge tl-:: e
llowing is the best prediction of how many grams of X will dissolve at

40°C?
A 40g
B 65g
C 80g
D 100g
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A19  The amount of water lost per unit area from the leaf surface of two different
plants was measured. Both plants were grown in the same conditions. The
results are shown in the graph.

5PF
4
3
walter loss
per unit area

1 [;_h____f' -h.\.‘p{anlz
0 L3 1 8§ 1 i 3 ‘“i“"‘-"‘i"“
6 B 1012 2 4 8 B 10 12
noon _ midnight
time of day

Which of the following can you conclude from the information obtained?

A Plant 2 will be more likely to survive in a dry environment than plant
1

Al 10.00 am the stomata opening will be greater in plant 1 than in
plant 2.

B

C At 12.00 noon, plant 1 has a greater water loss per unit area than
plant 2.

D

AL 5.00 pm the rate of photosynthesis will be greater in plant 2 than in
plant 1.

A20 Under which of the following environmental conditions will transpiration in a
well-watered potted plant be expected o be highest?

Still air and bright sunlight
Still air and shade

Moving air and bright sunlight
Moving air and shade

oOm>

A21 Which of the following substance builds up in @ muscle as a result of
anaerobic respiration?

Ethanoic acid
Ethanol

Lactic acid
Carbon dioxide

ocoOom>»
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A22 Which of the following is a harmful waste material that leaves the blood and
travels through the lungs before leaving the body?

A Carbon dioxide
B Nitrogen

C  Oxygen

D  Water

A23 The diagram below is a bunch of alveoli in the human lung.

capillary

Which one of the following adaptations increases the total surface area of
the alveoli?

A ltexists in large numbers.

B fthas a cell wall which is one-cell thick.

C  Ithas a moist surface.

D Itis surrounded by numerous blood capillaries.

A24 Samples of blood are taken every hélf'hnur from a person who has been
drinking alcohol. The graph shows the amount of alcohol in this person's
blood. During which period is alcohol removed fastest from the blood?

i A B € D
_.--"‘--.r-"\-\r-*—-.-"""‘"\

amount of

in blood

lime after drinking/ hours
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A25 The figure below shows the human circulatory system. In which vessel i
! s th
blood pressure highest? =

A
cC—"1 9 A
{;—W—;j

A26 Which of the following statement are correct?

I Bile is acidic and is produced by the gall bladder.
Il Digestion begins in the mouth.
1. Peristalsis in the oesophagus pushed food down to the stomach.

land Il
land HI

Il and I
I, Il and Il

ocoOom>

Need a home tutor? Visit smiletutor.sg
12

SA1 Queensway Secondary School 142



A27 Enzymes are Catalysts which are made of proteins that increased the rates
of reactions without themselves being changed at the end of the reaction.

Enzyrpes are found in many different parts of the human body. Which of the
following graph shows the effects of an enzyme which is found in the mouth?

A Rate B Rate
4 $
H > pH
7 ¥ 7 g
C Rate D Rate
A »pH K H
7 P 7 P

A28 A male chimpanzee has 48 chromosomes in each of his regular body cells.
How many chromosomes would be found in each of his sperm cells?

A 96
B 48
C 24
D 12
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A29 Where are the uterus and the cervix?

Cervix
A 1 2
B 2 1
c 4 3
D 3 4

A30 The diagram shows part of the male reproductive system.

Which structures produce seminal fluid and sperm?

Seminal fluid S

perm
A Q R
B P Q
c S T
D R S
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QUEENSWAY SECONDARY SCHOOL
Science Department

MID-YEAR EXAMINATION 2016

MARK SCHEME |
Level: 2 Express Subject: Lower Secondary Science
: (Physics)
Total Marks: 35 Setter: Jimmy Ong
Section A [10 marks]

"Qn 1 2 3 4 5 6 __‘_?_ | 8 9 [ 10
Ans D A C C B | B A | C | A A
Section B [17 marks]

11 (a) B:Brass 1
(b) When there is a fire outbreak, the bimetallic strip will bend upward, 1

as metal B expands more than metal A, and close the circuit. The fire alarm is
switched on subsequently. 1

(c) Once the fire is put out, the bimetallic strip will return to its original position
- due to contraction, 1
hence opening the circuit and switching off the fire alarm.

Total= 5§
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12 (a) Radiation. 1

(b) Black is a good/best absorber of heat/radiation/IR 1
(c) Conduction (only). 1
(d) Any 2 of the following points:

* By convection 1

» Warm/hot air (beside blackened surface) expands, becomes less dense and
rise. 1
* Cooler, denser air inside sinks to replace the warm rising air. 1
max 2

(e) Airis a good insulator/poor conductor of heat (or two sheets of glasses are both

insulator of heat) 1

Heat lost to outside/surroundings is minimized (or more heat is retained in the

room) + temperature rise faster. 1
Total= 7

13 (a) The glass is denser than air. / The speed decreases when light travels into the

glass. 1
b
(b) g

i
A bl a
r
(1]
c

(c) Blue light travels at a lower speed than red light in glass 1

thus it will refract at different angles/bend more than red light 1

resulting in different paths of travel.

(d) Black objects cannot be seen by our eyes because there is no light reflected into
our eyes from these objects. Rather, our eyes detect the colours framing these
black objects, thus determining the outlines of the objects. Black objects absorb 1
all colours.

Total= 2
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Section C [8 marks]

14 (a) Solid line
Correct distance and orientation o
Correct rays :';2
X

(b) To illustrate that the image is vi

virtual. 1

(€) The distance will be shorter

by 2 em. ‘ﬁ
~ As distance between i i i i i

e en image and mirror is equal to distance between object and

(d) Black ‘1
and green stripes 1/2
Thg blue will absorb the green light and reflect none, ‘A‘
while the yellow will absorb none and reflect green light !f

- F
) Total= 8
3
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SECTION 2: CHEMISTRY SECTION

NAME:

CLASS: 20_

INDEX NO: 45

SECTION 2 (A) Multiple Choice Questions [15 marks]

1 Element X is represented by the symbol §35x.
Which of the following statements is true about element X?

A It has 37 neutrons.

B It has 85 electrons.

C It has 48 protons.

D The total number of protons and electrons is 74.

Answer all the questions in this section in the table on page 16.

2 Anion of element Z has 4 protons, 2 electrons and 5 neutrons.
What is the mass and charge of this ion?

Mass Charge |
A 6 2+
B 6 2-
c 9 2+
D 9 2-

3 The electronic struclures of four atoms are shown.
Which atom is chemically unreactive?

SA1 Queensway Secondary School
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4 A compound has the chemical formula Fe(NOas)s.
How many elements and atoms are present in the compound?

number of elements number of atoms
A - 3 11
B 3 13
C 4 1
D 4 13

5  Element X has the electronic configuration 2.8.3.
Element Y has the electronic configuration 2.8.6.

Which of the following shows the correct formula of the compound formed
between element X and element Y?

A X2Y3 B XaY:
C Y2X3 D YiXz

6  An element Z has two isotopes, 238Z and 2%z
How does #8Z differ from 23627

It has 2 more neutrons,

It has 2 more protons.

It has 2 more neutrons and 2 more electrons.
It has 2 more protons and 2 more electrons.

oCoOwm»

7 In the diagram, each circle represents an atom.
Circles of different sizes represent different atoms.

Which diagram represents a mixture of compounds?

8| |Q® ©g q@
©d 0% LD &

c D

Need a home tutor? Visit smiletutor.sg
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8  Which of the following list contains an element, a compound and a mixture?

air, steel, sugar

carbon dioxide, oxygen, sodium chioride
Copper, seawater, sulfur

crude oil, iron, water vapour

= o Tl

9 Element X has the following properties.

I good conductor of heat

Il silver solid at room temperature

Il malleable
Identify element X_
A argon B calcium
C copper D mercury

10 Which method can be used to separate steel powder from sulfur powder?

A Distillation B Evaporation to dryness
C Filtration D  Magnetic attraction

11 A student makes some crystals.
What should the student check to test the purity of the crystals?

A colour of crystals B melting point
C shape of crystals D size of crystals

12 Which of the following factors will affect the solubility of a solute?

I rate of stirring
Il temperature of solvent
Il type of solvent

A landll B Nandll
C land D  All of the above
Need a home tutor? Visit smiletutor.sg
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13 A mixture of sodium chloride, potassium chioride and silver chloride is added to
a beaker containing water. Only silver chloride cannot dissolve in water. The
solution is filtered as shown below.

YK

Which of the following is most likely to be X?

A residue of silver chioride

A distillate of silver chloride

A residue of sodium chloride and potassium chloride
A filtrate of silver chloride

oom»®

14 Which of the following statements is not true of all solutions?

No residue is collected after filtration.

They are colourless.

They are homogeneous.

There is no separation of solute and solvent when left to stand.

oo >

15 Which of the following substance forms a suspension when mixed with water?

A chalk B salt
C sugar D vinegar
ANSWERS :
Qns | 1 2 3 4 5
Ans B ]
Qns | 6 7 | 8 | 8 | 10
— ; : S N |
Qns | 11 12 13 | 15
Ans - :

[ END OF SECTION 2 (A) ]

Need a home tutor? Visit smiletutor.sg
16

SA1 Queensway Secondary School

152



SECTION 2 (B): Structured Questions [20 marks]
Answer all the questions in this section in the spaces provided.

16 The following elements are found in the same period of the Periodic Table and some

of their electronic configurations are shown below.

Na Mg Al Si R S CI Ar

284 | 285 | 288 2.8.8

l

(a) Write down the missing electronic configurations.

[1]

(b)  Explain, in terms of structure, why the elements above belong to Period 3.

SEdass s e

waa1]

(c) (i) Name the element that will readily lose one electron to attain a noble gas

configuration.

(i) Write the chemical formula of the ion formed.

I'I‘---l-ii--ll----l--ll"liq'-l.--l--Hl-\--‘Il--'-'-lIlr-l--!l‘iilq.l-l-i--'llii--d-i-l‘

ol 1]

P [ |

(d) An experiment was carried out by burning magnesium metal, which is a good
conductor of electricity, in yellowish-green chlorine gas to produce white solid of

magnesium chloride,

During the experiment, a bright light was given off. A test was conducted on the

white solid and it was found that it is not a conductor of electricity.
(i) Write a word equation to represent the above reaction.

e L L L T e ———

(i) Draw ‘dot and cross’ diagrams to show the electronic structure of
magnesium chloride.

Need a home tutor? Visit smiletutor.sg
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(iii) State two characteristics of a compound, supported with evidence [3]
from the above description.

Characteristic 1:

it L L L L L T S T I

Evidence 1:

Characteristic 2:

FEamsEsse

---------------------------------------------------------------------------------------------------

Evidence 2:
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17  The boxes in Fig. 17.1 contain descriptions of four different substances, P,Q Rands.

Solid P is a white solid
that can be separated
into two different
substances by adding
water and filtering.

Liquid Q is made up of a
fixed ratio of carbon,
hydrogen and oxygen

that are chemically
combined.

Solid R, when heated,
meilts to a yellow liquid
that cannot be made into
a simpler substance.

When electricity is
passed through
colorless liquid S, it
breaks down to produce
hydrogen and oxygen.

Fig. 17.1

(a) Decide whether each substance should be classified as an element, compound or
mixture. Show your decision by ticking (v') the correct box shown in Table 17.1.

_Table 17.1 —
Substance Element Compound Mixture
P
= - —
| = \
2 - 2]

(b) (i) Identify liquid S.

l-Il"l‘l---l"li-"'li----llii-ll'!l‘+l'1-ll'll‘ill--!-!!---l-lll-rrl"lllli----{l‘]

(ii) Using the answer from part (i), write a word equation to represent the
breakdown of liquid S to form hydrogen and oxygen.

- --q--..l-n.n----..l--ln--q-+.-.--q-...i.--.--,.-.--..-.;,...-.----q.q.n-ni-----[“]
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(c) Complete Table 17.2.

h Name of compound | Positive ion | Negative ion | lei;?:l R
(i) APt AICH3
(ii) Sodium carbonate Na* N
(iii) | Calcium hydroxide OH L Y
(iv) | Copper (Il) sulfate CuS-Da " 4 (4]
Need a home tutor? Visit smiletutor.sg
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18  Jason wants to find out whether fine sugar or sugar cubes will dissolve faster in water.

He placed 5.0 g of fine sugar in Beaker A and 5.0 g of sugar cubes in Beaker B,
keeping all the other conditions to be the same.

o E—— ——  water
5g of i | 5gof
fine sugar sugar cube
Beaker A Beaker B

Fig. 18.1

(a) Identify the solute and solvent used in both beakers. (1]

Solute
(b) Given that both beakers are stirred a
Beaker A or B will dissalve faster,

SOVENE .oiui.. it ininee e eeses serenans
t the same rate, explain whether sugar in

---------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------

[ END OF SECTION 2(B) ]
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SECTION 2 (C): Free-Response Question [8 marks
Answer all the questions in this section in the spaces provided.

© wl liquids, listed in Table 19.1, is to be separated using the setup as shown in

H.2 below.
o Table 19.1
Name of Liquid Boiling point / °C Volume / cm?
Dichloromethane 41 20.0
. Ethanol 78 20.0
~ Hexene 64 10.0 _t’

LI LILILIL ]
T T T

Fig. 19.2

e imethod of separation shown above.

AREPIS 1 |
‘pparatus | and Il that are used in this set-up.
AR A L L T T TS SRR LA R LR L L T T Iy ----H...-.------"on.u----izl
&) Explain why it is necessary for the water flow at the condenser to be as indicated.

: urder in which the distillates will be collected.

. .-,luf.ien! carmied out the above experiment and noticed that the selup was
iken vigorously during boiling. Describe a modification to the above setup
' will lessen the shaking.

serssERaEES
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(f)  Given that the same conical flask is used to collect all isti
_ the distillates, sketch a
line graph and label the total volume of distillate collected as temperature

changes.

g 2
1
[
|

Temperature /° C
F -
o

S
|

0 - |
0 10 20 30 °

[2]

40 T 50 60

Total volume of distillate collected in the conical flask / em?

[ END OF PAPER |
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QUEENSWAY SECONDARY SCHOOL
Science Department

MID-YEAR EXAMINATION 2016

MARK SCHEME ]
Level: 2 Express Subject: Lower Secondary Science
(Chemistry)
Total Marks: 45 Setter: Lim Mei Xuan & Sharelyn Teo

Section A [15 marks]

Qn 1 2 .15

Ans D C A
Qn 11 | 12 13
Ans B | B A

Section B [22 marks]

16 (a)| Na Mg [ A Si | P ' S - Cl Ar

2.81 J 2.82 2.83 2.8.4 285 J 286 | 287 2.8.8

(All four electronic configurations must be correct. No % mark)

(b) All elements have 3 electron shells.

’

(e) (i) Sodium 1

(ii) Na* 1

(d) (i) magnesium + chlorine = magnesium chloride 1
(i) Each correct ion — 1m each

Correct ratio - 1m 3

B i | o S [k

D1 2f(E
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(iii) Characteristic:

A compound is formed by chemical reaction OR

There is an energy change when a compound is formed. 1
Evidence: A bright light was given off during the reaction _ Va
Characteristic: ~ The properties of a compound is different from its 1
constituent elements,
Evidence: The white solid formed could not conduct electricity/
A white solid is formed from a silvery solid and greenish-
yellow gas
(other charateristics of compound are not acceptable) 7
Total= 10
17 (a) Each tick ¥ mark.
Substance Ehﬁent Compound Mixture
[ v
Q v
R v
S v
2
(b) (i) water 1
(ii) 1
water - hydrogen + oxygen
(¢) ¥ mark each
Name of Positive Negative =
compound lon ion Chemical formula
B Aluminium .
(i) Chioride e et an
iy | Sedium carbonate Na* Ccos* Na;CO.
(iii) Calcium hydroxide Ca* OH o Ca(0OH),
(iv) Copper (ll) sulfate Cu? S0.* CuS0s4 "
Total= 8

SA1 Queensway Secondary School
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18 (a) Solute: sugar
Solvent: water 1

No 2 mark, both answers must be comrect.

(b) Sugar in Beaker A will dissolve faster.
Fine sugar has a larger surface area to come into contact with water. 1

(c) Increase temperature 1
Increase rate of stirring

Total= 3
Section C [8 marks]
19 (a) Fractional Distillation 1
(b) I Thermometer 1
II: fractionating column - _ o
(¢) So that the entire condenser can be filled with cold water. 1
—————"—"TI5E7 can De hilled with cold water
(d) Dichloromethane, Hexene, Ethanol 1
(e) The student can add boiling chip into the distillation flask. 1
(f) 1 m— correct point plotted
1 m — correct label
80 5
70 - E =~
Q 60 1— !
E 50 4 AE‘EQEE ———
®40 — -
w
E‘ 30 4 D Tane
2 20 -
10 +— —
0 : t -
0 10 20 30 40 50 60
Total Volume of liquid collected in the conical flask / cm? 2
Total= 8
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( ) Class: Sec

2016 First Semestral Examination

Subject : Lower Secondary Science
Level/Stream : Sec2 Express

Duration * 1 hour 45 minutes

Date : 3 May 2016

Setter : MrCJTan

Additional materials: Multiple Choice Answer Sheet

' READ THESE INSTRUGTIONS FIRST

Do not use staples, paper clips, highlighters, glue or correction fluid.
Write your name, register number and class in the spaces above.

Section A

Answer all the questions using the multiple choice answer sheet provided.

Four suggested answers are given for each question.

Choose the best answer and use a 2B pencil to shade each corresponding bubble clearly.
Each questlion carries one mark. The total marks for this section is 30 marks.

Section B
Answer all the questions in the Spaces provided. The total marks for this section is 40 marks.
-
E iner's Use

Seciicl® For Examiner's Us
Answer all three questions in the spaces provided. Section A
The total marks for this section is 30 marks.

Section B

Section C

Total

100

This question booklet consists of 21 printed pages including this cover page.

Need a home tutor? Visit smiletutor.sg

SA1 St. Gabriel's Secondary Secondary

164



2

SECTION A : MULTIPLE-CHOICE QUESTIONS [30 marks]
1 Three statements about water are listed below.

| Waler is used as a solvent for many reactions.

Il Water is involved in many metabolic reactions.

Il Water cools down a surface area when it evaporates.

Which statement(s) make(s) water suitable for use in a blood transport system?

A lonly B llonly
C land Il only D Nand Il only

2  The diagram shows parl of the human alimentary canal.

Which two structures produce substances involved in the digestion of fats?

A 1and 4 B 2and3
C 3and5 D d4and5s

3 Lipase solution was added to milk. After 30 minutes, the milk had ﬁehame more acidic. What
were the reactant and product(s) in this reaction?

Reactant Product(s)
A Fats _ Amino acids
| B | Fats Fatty acids and glycerol
C |  Proteins ___Amino acids '
D Proteins Fatty acids and glycerol
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3

4  The diagram shows part of a starch molecule.

Which diagram shows this molecule after it has been completely digested?

A

. 333338
¢ B fo &

O O
D 0 O po 0
o9 o 0g
5 What digestive enzyme works best in a very acidic environment?
A Amylase in the mouth B Protease in the stomach
C Lipase in the small intestine D Carbohydrase in the small intestine
6  Which structure has a large surface area for the absorption of digested food?
A liver B stomach
C small intestine D gall bladder
7 Which of the following is not one of the applications of plane mirrors?
A Cosmetics mirror
B Periscopes

C Blind corner mirror
D As decorative purpase to make a room appear bigger

8  An object is placed at a distance of 20 cm from a plane mirror initially. It is then moved away
from the mirror by another 25 cm. What is the distance between the object and its image now?

A 25cm B 45cm
C S0cm D 90cm
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9  Alight ray passes from water to air as shown in the diagram below

B
a‘c“

Which labelled arrow shows the correct direction of the ray of light in air?

10 The diagram below shows a ray of light reflected at the surface of a plane mirror. Which of the
following angle of incidence and angle of reflection is correct?

Angle of incidence/ * _Angle of reflection/ *
A 0 30
B| 0 60
c 60 _ Y
D 60 60

11 Astudent uses a length of wire as a resistor. He discovers that the resistance of the wire is too
small. To make a resistor of higher value, he should use a piece of wire that is

A shorter and thinner. B shorer and thicker,
C longer and thinner. D longer and thicker.

12 What is an electric current?

A Flow of molecules B Rate of flow of charges
C Flow of energy D Rate of change of potential difference

Need a home tutor? Visit smiletutor.sg
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13 Consider the two electrical symbols shown below:

— — 55—

component E component F

What does each symbol represent?

component E component F
A fuse rheostat ]
B fuse resistor
C resistor rheostat
D resistor fuse

14 Which circuit gives the brightest lamp(s)?
A B C D
___I]-_...

e H— R —
I ——
—R— € :

15 The diagram shows a circuit with three lamps and a cell.

Which is the circuit diagram for the above arrangement?
A B c D

M
%ol ©
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16 What is the reading on ammeter A, and A, respeclively?

& 2

3AF Ry |
B Ay Az
A 2A 12 A
B TA 12 A
C TA - 9A
| D 12A 12A ]

17 Four identical resistors with a resistance of 1 Q each are arranged in the four ways shown in
the diagrams below.

== B

arrangement |

arrangement Il

arrangement |V

arrangement Il

How many of these arrangements will result in an effective resistance of more than 1 Q7

A 1 B 2
cC 3 D 4

18 The diagram shows a scale of an ammeter. What is the reading?

0 10
A
A 12A B 14A
C 24A D 28A
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19  The healing effect of an electri
heating effect a nuisance?

A Electric drill
C Electric kettle

€ current is used in some appliances. In which appliance is the

B Electric iron
D Electric oven

20 Which one of the following correctly matches the colours of the wires in a three-pin plug?

Earth Wire Live Wire Neutral Wire
A Blue Brown Green and Yellow
B Brown Green and Yellow Blue
Cc Green and Yellow Brown Blue o
D Green and Yellow Blue Brown

21 Singapore Power charges 10 cents for each kWh of electrical energy used.
What is the cost of using a 6000 W electric oven for 6 h

A $360
C $360

22 The device X in this circuit is d
cument flows.

BE

N\

T

B $36

ours?

D §$3600

esigned to cut off the electricity supply automatically if too much

)

What is device X?

A A fuse
C Avarable resistor

B A switch

D Ana

mmeter

23  Which of the lollowing does not describe the comrect function for the given part of blood?

|| PartofBiood | _ Function
| A |’ Plasma Transports carbon dioxide from all parts of the body to the
| lungs.
B |  Platelets Heilp blood to clot -
C Red blood cells Transport oxygen from all parts of the body lo the lungs.
| D | White blood cells Fight infection and kill germs.

SA1 St. Gabriel's Secondary Secondary
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25

26

27

28

SA1 St. Gabriel's Secondary Secondary

8

The cross section of three types of blood vessels are given below. Which of the following
options indicates the comect type of blood vessel?

X

- X Y ) N
A Artery Capillary Vein
B Vein Artery Capillary B
c Artery Vein ____ Capillary

| D | Capillary Vein L Artery

The density of liquid oxygen is higher than oxygen gas because the particles in liquid oxygen

are closer together
have a greater mass
have a higher density
have a smaller volume

oOm>

Why does ice float on water?
A Ice has a smaller volume than water.
B Ice has a lower density than water.

C lceis a solid but water is a liquid.
D Ice is converted from water when it is freezed.

Which method could be used to obtain pure water from a sugar solution?

A Simple distillation B Filtration
C Crystallisation D Chromatography

What is the physical property that allows substances to be separated by chromatography?
A They have different colours.
B They have different densities.

C They have different boiling points.
D They have different solubilities in the same solvent,
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29 Which one of the following diagr_ams represents molecules of a compound?

O 0o
OOC} 9.0

@)
© 90| | @
A B

30 The figures below show the difference
submerged in a measuring cylinder. Gi

Lﬁgulm

A 0.3 g/em?
C 20g/em?®

SA1 St. Gabriel's Secondary Secondary

—

o
&
oe

in water level (in cm?
ven that solid Q is 20 g,

Cc

S
SDQD
QO

. Ce
D

) before and after a solid Q was
what is the density of solid Q?
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( ) Class: Sec

SECTION B : STRUCTURED QUESTIONS [40 marks]
Answer all the questions in the spaces provided,

1 The diagram below shows a triangle placed in front of a plane mirror. One of the
characteristics of the image formed is that it is virtual,

(a)

(b)
(c)

(d)

(e)

plane mirror

X
lﬂ'ﬂﬂﬁlev

LA M LT TE T TTs

observer )!

What does a virtual image means? (1]

Draw the image of the triangle in the mirror. s [1]

Hence, complete the ray diagram by drawing two rays of light to show how the 2]
observer sees the image of point X of the triangle in the mirror.

Other than the image being virtual, list two other characteristics of the image
formed. (2]

The following diagrams show two types of reflection of light rays,

Diagram A DI 5
Need a home tutor? Visit smiletutor.sg
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(i) Name the type of reflection as shown in diagram B. | (1]

.......................................................
.......................................

(i)  What kind of surface, rough or smooth, will produce the reflection shown (1]

in diagram B?

--------------------------------------------------------------------------

----------------------------------------------------------------------
.........................

(b) Huw. does the speed of light change as it moves from an optically less dense
medium to an optically denser medium?

3 The diagram below shows an electric circuit.

100 0

(@) Calculate the total resistance across Y and Z.

SA1 St. Gabriel's Secondary Secondary

(1]
[1]
2000
Fd
200 O
[2]
Totalresistance = ................coevvniis
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(b) Calculate the total resistance of the whole circuit. [1]

Total resistance =

(c) Calculate the current flowing in point X. [1]

Current =

(d) Using the correct symbol, add an ammeter to

the current at point X, the circuit diagram, to measure (1]

Figure 4.1 below shows some food jusl before it enters the stoma

_ ch and Fi
shows the same food as it leaves the stomach four hours later. W

N

Figure 4.1 Figure 4.2
(a) On Figure 4.1 and Figure 4.2, |abel structures K and L (2]
(b) Name the enzyme present in the ball of food at N. (1]

...........................................
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(c) The food consisted of meat, potatoes and spinach. Tick the appropriate boxes
in Table 4.3 to show the comparison of food at positions M and N. [3]

More atMthan N | Less at M than N Almost the same at M
and N

Starch

Protein

Fibre

Table 4.3

(d) Name the region of the alimentary canal which will contain fibre in the largest
proportion and give a reason for your answer. [2]

......_......,......................_,,,.....,,_,,......,.__,.......A...,..-..---,... ..............................
..........................................................................................................

..........................................................................................................

5  The table below shows the amounts of carbohydrate, fat and protein present in 100 g
portions of 5 different foods.

food mass in 100 g portion / g
carbohydrate fat protein
P 0 20 80
Q 5 95 0
R 97 3 | 0 |
S 60 10 ' 30
T 25 g 25 50

Using the letters P to T, which food
(a) is likely to be a piece of beef? [1]

(b) contains the greatest amount of a type of nutrient that is used for the growth
and repair of body cells? (1]

(c) contains the greatest amount of a type of nutrient that is needed for keeping an [1]
animal warm?

..........................................................................................................
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6  Figure 6.1 shows an electric kettle. It has a metal casing and a fuse.

(a) State, with a reason, whether a 2-pin plug or 3-pin plug, has to be used for this
electric kettle. [2]

..........................................................................................................

(b) How should the fuse be connected to the wires? (Tick the correct box.) [1]

To Live Wire | To Neutral Wire | To Earth Wir&J

(€) The electrical power inpul to the kettle is 2000 W and the ketile js used for [3]
400 s. Calculate the electrical energy, supplied to the kettie in i) SI unit and
ii) kwh.

1) Electrical energy supplied to the kettle (in Sl unit) =

ii) Electrical energy supplied to the kettle (in kwWh) = iisavnskpwansrrescasasKUVA
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7  The content inside a blood capillary is shown in the diagram below.
Wall of blood vessel Fluid Q
N type of blood
cells
P type of blood cells
(a) Identify N and P type of cells. [2]
(b) State hm:- characteristics of N type of cells and explain how each of the
characteristics support the function(s) of the cells. [4]
() Whatis fluid Q? Suggest a function of fluid Q. [2]
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i[ Name: ( ) Class: Sec |

SECTION C : FREE RESPONSE QUESTIONS [30 marks]
Answer all questions in this seclion

9 (a) Figure 9.1 below shows an apparalus set up to investigate digestion.

waler in the
beaker 2

mixture of
water, starch
and amylase

visking tubing — [ &8

Figure 9.1

The apparatus was left at 30°C for one hour. The water in the beaker was then
lested and was found to contain reducing sugars.

The digestion of starch present in the visking tubing is expecled to complete in four
hours.

(i) Explain why reducing sugars were found in the water in the beaker. [3]

(ii) The water in the beaker was also tested for starch after an hour since the
start of the experiment, State if starch will be present or absent, in the water.
Explain your answer 2]

(b) Amylase is an enzyme commonly used in beer preduction. A study is carried out in
a beer manufacturing company to find out the effect of lemperature on amylase so
as to obtain the best condition for beer production.

The result is shown in Table 9.2 on page 17.
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Temperature (°C) Amylase activity (arbitrary unit)
0 0.0
10 0.2
20 0.5
30 1.0
40 2.2
50 45
60 8.2
70 9.0
80 1.0
90 0.0 '
Table 9.2

(i) Describe the trend in amylase activity as lemperature increases from 0°C to
70°C. (1]

(i)  Explain why the amylase activity decreases when the temperature
increases above 70°C. [1]

(iii)  Explain why only a small amount of amylase is required in the experiment.
' (1]

...................................................................................................

(iv)  Another study is then carried out to find out the effect of pH on amylase
aclivity. The result of the study is shown in Table 9.3.

pH Amylase activity (arbitrary unit)
4 0.3

5 0.7

6 2.0

7 4.0

8 9.0

9 5.0

10 3.0

Table 9.3
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Based on Table 9.2 and Table 9.3, if you were the manager of the beer
manufacturing company, what are the two conditions (temperature and pH)
you would choose to otain the greatest yield of beer? [2]

...................................................................................................
...................................................................................................

..................................................................................................

10 (a) The following experiment in Figure 10 was set up lo separate a mixture of ethanol
and water. Ethanol has a bailing point of 78°C while water has a boiling point of

100°C.
: thermometer
P — condenser
Q
boiling chips
— — s
wooden block
Figure 10

(i) State the method used in this experiment to separate the two liquids. (1]
(i) Identify the apparatus labeled P. [1]
(iii)  What process(es) take(s) place in Q7 [1]
(iv)  What process takes piace in R? [1]
(v)  Which liquid will be collected as the distillate first? Explain your answer. [2]

...................................................................................................
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(b) F_orem'it scientists use paper chromatography to compare the inks from five
different bank notes with the ink used to make legal bank notes. The results are

shown below,
A - L] .
- - = MOEmEn|
of solvent
i 1
s -
L L] - |
- L |
slarling i
position - . —|
of inks !

] | T ! I T
legal bank bank  bank bank  bank
bank nota nole nota nole nofe

note - F G H | J
(i) Which of the bank notes is legal?

.............................................................................................

(i) Which of the bank notes are printed with identical inks?

(iii)  Which of the bank notes is printed with ink containing four different dyes?

(iv)  Explain why the ink from bank note F remained at the starting position.

(1]

(1

(1]

(1]
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11 A student set up an electric circuil as shown.

(@ (i) The lamp lights up but the needle of the ammeter moves below the zero
mark. What change should be made so that the ammeter works correctly?

[1]
(i) In the space below, draw a circuit diagram, with the correct symboals to
represent the above circuit. [2]
(b) ()  Name the instrument that would be needed to measure the potential :
p
difference (p.d.) across the 15 Q resistor. [1]
(i)  Using the correct symbol, add this instrument to your circuit diagram in
(a)(ii), in a position to measure the p.d. across the 15 Q resistor. [1]
(e) (i) The potential difference across the 15 0 resistor is 6 V.
Calculate the current in the resistor. (2]
(ii)  State the value of the current in the lamp. (1]

....................................................................................................
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(d) Another 15 Q resistor is connected in parallel with the 15 Q resistor that is already

in the circuit. State what effect, if any, adding this extra resistor has on the current

in the lamp. Explain your answer. [2]

........................................
................................................................
...........................................

[End of Paper]
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St. Gabriel's Secondary School
2016 Sec 2E SA1 Marking Scheme

Section A : o
1 2 3 4 5 (3] i 8 9 10
A C B D B C C D D A
11 12 13 14 15 16 17 18 19 20
Cc B C B A B B D A _C |
21 22 23 24 25 26 27 28 29 30
A A C C A B A D B D
8A, 7B, 7C, 9D
T SectionB Base—— - o o
et | Remarks
1| (a) Image which cannot be caplured on a screen. [ [1]
R - ' [1] for correct shape of |
(c) image and distance of
image from mirror
' [1] for light rays from
| object to eye
(1] for virtual rays
| ! behind mirror
|I = | No arrow minus 1 mark
i I B N 9 _ e
| {d) |« The distance of the image from the mirror is equal to the | [2 marks for any 2
' distance of the object from the mirror. characleristics)

'+ The image and the object are the same size,
' * The image is upright.
* Theimage is laterally inverted,

Unacceptable

| Image is not magnified / diminished: Image is straight (?);
Image must be positioned (?):
Image is inverted: Image is inversely opposite (?)

It will have the same distance: Distance between image in a
plane mirror and the object is the same:

Image is of the same plane (dimension, not size) as the object,
Normal, reflection ray and incident ray lie on the same plane /
Angle of incidence is equal to the angle of reflection (both are
nol characteristics of the image formed);

Image looks the same as object. "Same" is not specific enough.
| Is it upright? Of the same size?

()] () irregular reflection or diffused refieciion
Need a home tutor? Visit smiletutor.sg
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(ii) Rough surface

(1

Itis the bending of light when light ray travels from one medium |
to another medium of different optical density.

(1

(b)

It decreases.

(1]

1/R =1/100 + 1/100
= 2/100

R = 200/2

R = 1000

(1]
1

(b)

R =100 + 100
=200 0

(1]

(c)

V=IR
1=V/IR
= 9/ 200

= 0.045 A

(1]

(d)

Correct symbol of ammeter across the point X

1

K: Oesophagus

(b)

amylase

(c)

L: Duodenum/ small intestine

(1]
m -

[1]

More at M
than N

Less at
M than

Almost the
same at M and
N

[1] each: total [3]

Starch

N

Protein

Fibre

"

SA1 St. Gabriel's Secondary Secondary

' Colon/ large intestine.

| The rest of the digested food

‘ intestine.

[1]

products are absorbed in the small | [1)
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'5 [f@ Ta | 1] .'
i | |
® P 0] ‘
| Ta 1] |’
k- I
6 | (a) | 3-pinplug [1] i
Thametalcasmg hasmbemnnactadtotheEanhmrem | [1] |
revent e | shock |
= — S -
(b) | The fuse should be connecled to the Live wire. [1] i
© |
Electrical energy (in SI unit) = 2000 x 400
i = 800000 J [1] |
Electrical energy (in kWh)  =2x (400 / 3600) [1]
=0.222 kWh | [1] |
@ ) - - .'
| (Cost =0222x8 -[1] |
=1.78 cents | [11 |
7 (i) | N: red blood cells T 5. 4 ?F] L = _|
| ' P: white blood cells M ‘
|' (i) | Bi-concave in shape[1]: increases surface-area volume ratio so | Any 2 correct answers |
, that more oxygen can be carried/increases rate of diffusion of m get 4 marks
i [ oxygen([1] [
| | Contains haemoglobin{1]: red pigment that binds to oxygen [1]
' I
i' | Lacks nucleus [1]; more space for haemoglobin [1] .
_ [ Flexibleﬁ | able to squeeze into the lumen of capillaries[1]
| |
IL ] v & T ——— s
| (i) Flasma DO 1] -
| |

Plasma carries dissolved food substances / antibodies ' oxygen ' Any one of the

| /hormones to cells OR functions: [1]

wasle products away from cells to be expelled from body
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Section C 1
Remarks
9 [ (a) | (i) Amylase digests starch into reducing sugars. [1]
Reducing sugars are small molecules and are able 1o diffuse
through the partially permeable visking tubing, [1]
from a region of high concentration to a region of low |
| concentration. (1]
(ii) Starch is absent. ]
Starch is a large molecule and cannot pass through the visking |
tubing. [1]
| (b) | (i) Amylase activity increases -
| (ii) The enzymes are denatured. (1] o
| (iii) Enzymes do not get broken down or chemically changed at =
the end of reaction and can be re-used. [1
- | (iv) 70°C . o RN
:- ' pH 8 [1]
10 (@) | (i) | Fractional distillation [Reject distillation] (1]
L | (i) ‘ Fractionating column M [
|
(iii) | Boiling . T ‘{
' (iv) | Condensation 3 o T
| | | |Ethanol N K]
|‘ || thas a lower boiling point. ‘M !
S OO S . 0 - _
(b)) @ J 1]
' | | R . L -
' ! I{ii} "Gand | ')
I _ | = o _
;- (i) 'H | [
; - - | —— ——
. (iv) F [1]

11 (a)

(i) ~ Connect wire from positive terminal of battery to positive

terminal of ammeter.
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|2mﬂaﬂtsymbols to get [1]

(i) |
i [ o 2
(%

&

 [voltmeter drawing is for b(ii)] . i
_ '
(b) (i) | Voltmeter — : Lﬁ] g 'y |
(ii) | Connect volimeter in parallel to the 150 : ; e . |
I correct symbol. Rk Wi the 1] —]
(© [ () | Curent= vollage/ resistance I
| |=0uA Y |
L - [ |
. (ii) | Lamp current — ]
=0.4A
@ | When t s
the two resislors are connecled i e
TESESEHHDE will be dﬂ’ﬁrﬂasa‘d. \ parajle" et | {1‘] _i
As such, the current in th i '
[ B in the lamp will he.hngher than 0.4 A. | [1] |
——— r

S |

SA1 St. Gabriel's Secondary Secondary
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Section A
Answer all the questions.

/ potatoes destroys their cell membranes. A peeled, boiled potato strip is
‘et a concentrated solution of salts.

boiled potato strip

vvhat process took place in the above experiment?

0SMOSis diffusion
v v
v X key
& 7 ¥ = lakes place
0 . i * = does not take place

'l below shows how the rate of diffusion changes with a factor X

rate of diffusion

T

> factor X
X could be or
P Q
P Q ]
] concentration gradient size of diffusing molecule
" | concentration gradient surface area over which diffusion occurs
diffusion distance size of diffusing molecule
: diffusion distance surface area over which diffusion oceurs _
L " s ~—Need-a home-tutor? Visit smiletutor.sg
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3

3 Which of the following best describes the difference between active transport and
passive transport? :

N active transport passive transport
A waler molecules only all types of particles

from higher to lower concentration from lower to higher concentration

C | requires a selectively permeable does nol require a selectively
membrane permeable membrane
D requires respiration does not require respiration

L

4 Some yellow fumes are released into the corer of an enclosed room. After some
time, it can be observed that the fumes are uniformly dispersed in the room.

—_—

Which of the following statements best describe what happens to the fume pariicles
in the room?

A They diffuse uniformly to the rest of the room.

B They diffuse by random movement 1o the rest of the room until they are
uniformly distributed.

C  They moved uniformly throughout the room by active transport,

D They moved uniformly throughout the room by osmosis.

5 A human red blood cell is placed in a concentrated glucose solution.

In which direction will the water molecules move and what is the effect on the cell?

o wa_ter molecules effect a;ell
7 move into the cell cell increases s#ightl_y in size
B maove into the cell cell undergo lysis
C move out of the cell cell decreases slightly in size
II D | move out of the cell no change in cell volume
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6 The term, biomass, refers to

A

B
Cc
D

the total weight of all organisms in a food chain.
the total weight of all organisms in a trophic level.
the total dry mass of all organisms in a food chain.

the total dry mass of all organisms in a trophic level.

7 The diagram shows a food chain.

letluce greenflies —> ladybirds |—>| insect-eating

birds

—=|  hawks

If hawks are removed from the food chain, what is the short term effect on the numbers of
the other organisms?

—

greenflies Imﬂhfrﬂs insect-eating birds
A decrease increase decrease
B decrease increase increase
| increase a decrease . decrease
D increase decrease increase

8 The diagram shows a pyramid of numbers in a woodland ecosystem.

At which trophic level are the individual organisms largest in size?

Enmh
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9 The diagram shows a carbon cycle.

carbon dmuda
in the air

\\ carbon compounds
in gmim plants
T

carbon compounds
In animals

u

carbon compounds in
mitro-organisms which
cause docay

Which three letters represent the process of respiration?

A P, Qand R
B P Qands
C S TandV
D T.UandV

10 The diagram shows organisms feeding on a dead rat and one of the organisms which, in
turn, feeds on them.

Which of the following is needed 1o complete the food chain?
A predator B  producer

C  sunlight D  water

Need a home tutor? Visit smiletutor.sg
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6

11 The characteristics of blood taken from a particular human blood vessel are listed below.
1 high oxygen concentration
2 high blood pressure
3 lower carbon dioxide concentration
Which blood vessel did the blood sample most likely come from?
A aorta B pulmonary arlery

Cc pulmonary vein D vena cava

12 The diagram shows the cross sectional view of three types of blood vessels X, ¥ and Z.

allows fluid to pass | carries fluid high in |
through wall pressure
A X Y
B Y X
C Y Z
D Z X

13 Which sequence shows the shortest route taken by blood travelling from a leg to an arm in
the human body?

A leg —+ heart — lungs — kidney —» arm
B leg — lungs — heart — stomach — arm
C leg — kidney — heart — lungs —» arm

D leg — heart — lungs — heart — arm

Need a home tutor? Visit smiletutor.sg
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14 How do veins differ from arleries?

width of lumen elastic fibres muscles in wall
A wider more more
B wider less less
C narrower more less
D narrower less more

15 The diagram represents part of the circulatory system,

Where is the blood pressure lowest?

right side
of hear

16 The testes are found within the scrotum outside the body because

A
B

c

it is easier to differentiate the male from the female

the lemperature in the body is too low for the sperms to survive

the temperature outside the body is most suitable for
storage of sperms

there is no space to keep inside the body

SA1 Zhonghua Secondary School
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17 The fertilisation of the egg usually takes place in the

A
Cc

cervix B ovary

oviduet D uterus

18 Which of the following shows the correct sequence of events?

A

B
Cc
D

fertilisation - ovulation & menstruation - implantation
implantation < fertilisation < ovulation = menstruation
mensiruation = ovulation - fertilisation < implantation

ovulation = fertilisation 2 menstruation=> implantation

19 Which of the following chemical substances is responsible for changes in the lining
of uterus in a woman’s menstrual cycle? :

1
2
3

oestrogen

progesterone

lestosterone

1 only B 1 and 2 only
2 and 3 only D 1,2and 3

20 . Which of the statements below aboul birth control methods is correct?

A

Contraceptive pills are consumed to prevent ovulation.

Ligation is an option for couples who are considering a temporary birth control
method,

The spermicide is usually used together with a diaphragm to kill sperms.

The intra-uterine device (IUD) is inserted to prevent the implantation of eggs
in the fallopian tube.

21 Whatis the electronic structure of an atom with a proton number 5 and a nucleon

number 117
A 2,3 B 2,4
2,81 D 2.8, 6
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22  The electronic structure of an element is shown.

Which diagram shows the electroni y
the Periodic Table? nic structure of another element in the same group in

A B

0,0
010

@ @
(@) (®

@
@
@)
D@

Q0
@@

0.0

23 The electronic configuration of an ion is 2.8.8.

What could this ion be?

[
g Ca?'
_ﬂ % *
B x v |
Cc v %
D v 7
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10
24  The nucleon number and proton number of the lithium atom are shown by the symbol
L.
What is the correct symbol for the lithium ion in lithium chloride?
A5 B s

C L D aLi*

25 Which two elements react together to form an ionic compound?

alement electronic structure |
W 2.4
X 2,8
Y 2,8 1
Z 2,.8,7
A Wand X B Wand 2
c Xand¥ D YandZ

26 The diagram shows the structure of methane.

What is the total number of outer electrons used for bonding in this molecule?

A 2 B 4

Cc 8 D 10

27  Anelement, Q, is in the same group of the Periodic Table as chlorine. Which of the
following can be a formula of a compound containing Q7

A Nazu B A'ﬂz

c CaQ D MgQ:

Need a home tutor? Visit smiletutor.sg

199
SA1 Zhonghua Secondary School



11
28 An aqueous solution of the organic compound methylamine has a pH greater than 7.
Which statement about methylamine is correct?
A It neutralises an aqueous solution of sodium hydroxide.
B It reacts with copper(l) carbonate to give carbon dioxide.,
C It reacts with hydrochloric acid to form a salt
D

It turms blue litmus red.

29 Which of the following does not react with dilute sulfuric acid?

A magnesium metal B magnesium nitrate

C magnesium hydroxide D magnesium oxide

30  Ammonia may be obtained from ammonium chloride by heating with

A aqueous calcium chloride B aqueous sodium hydroxide

c dilute hydrochloric acid D water
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Zhonghua Secondary Schogi
Mid-Year Examination 2016 i
Secondary 2 Express Section B
NAME: { ) =
Section C
CLASS: =
= Tolal
Section B

Answer all the questions.
Write your answers in the spaces provided on the question paper.

B1 At -250 “13 a sample of liquid air contains a mixture of axygen and nitregen. The bailing
paints of nitrogen and oxygen are as shown in Table 1.1,

Table 1.1 _

substance | boiling point / #C
nitrogen -196
mjngeul i -183

(@) A sampile of liquid air in 2 container is allowad lo warm up slowly.

With reference to Table 1.1, complele Table 1.2 below wilh the statas of nitrogen

and oxygen respectively.
Bl - Table 1.2
Iempﬂf;ﬂa{,ﬁ] state(s) of nitrogen state(s) of oxygen
from -250 °C to - 196 °C liyuiict
at -196 *C
from - 186 *C 1o -183 =C liguid
B | .

Meed a home tutor? Visit smiletutor.eg
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(b) In the space below, sketch to show how the temperature of the sample of the liquid air
mixture will change as the sample is warmed up from -250 °C 1o -180 °C.

(3]
[Total: 5]

B2  Fig. 2.1 shows the energy flow in kilojoules (kJ) through a food chain.

respiration
2040 kJ respiration

light from the herbivore camivore
! sun @ }% 330 kJ in zmrﬁmmm

growth

\ X

wastle products
waste products 125 kJ

1178 kJ
Fig. 2.1

(@)  What is the amount of

energy in kJ taken in by the herbivore? Show your working
clearly.

S—— — S — (1]

(b) Calculate the percenta

ge of energy taken in by the camivore that is used for
respiration.

e ———— Seeas o 2
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(c) Based on the information in Fig. 2.1, construct a pyramid of energy.

[1]

(d) Suggest why this food chain could not have another trophic level.

e . B _ 1

[Total: 5]
B3
Fig 3.1
(a) Use label lines and the letters P and Q 1o label the following on Fig 3.1.
P pulmonary arlery Q semi-lunar valve [2]
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(b) Fig3.2isan X-ray showing narrowing in the blood vessels supplying muscles in the
heart. A catheter is used to insert a dye into the blood vessels so that they appear
clearly in the X-ray. The amows indicate where there is narrowing of the blood

vessels,

Fig. 3.2

(i) Name the blood vessels shown in Fig 3.2 and stale one likely effect of the narrowing

of the blood vessels
blood vessel B

effect
[2]

(1) State one way in which the condition in Fig 3.2 can be prevented

(1]

[Total: 5]
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B4  Fig. 4.1 shows a calendar
first day of her menstruation.

page on which a woman has marked with a circle, the

March 2016
Sun Mon Tue Wed Thu Fri Sal
1 Q 3 4 5
6 T B 9 . 10 1 12
13 14 15 16 17 18 19
| 20 21 22 23 24 25 .25
Fig. 4.1

(a)

(b) Her menstrual cycle has 28 days.

On Fig. 4.1, circle any three consecutive days within the fertile period.

[1]

With reference to Fig. 4.1, when will the first day of her next period be?

Fig. 4.2 and Fig. 4.3 below show the
same woman on lwo conseculive months.

(c)

Thickness ol the
wall of the yterus

S

graphs for the menstrual cycle of the

—+ Days
) 14 28 !
Fig. 4.2
Thickness ol the
wall of the ulerus
e e
+ Days
1 5 14 28
Fig. 4.3

SA1 Zhonghua Secondary School
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(i)

(ii)

17

Name the hormone that is responsible for the thickening of the uterine lining
after ovulation.

— )

Account for the difference in thickness after Day 28 observed in both
Fig. 4.2 and Fig. 4.3.

[Tolal: 5]

B5 Table 5.1 shows the atomic structure of six particles, represented by the letters Ato F. The
particles are atoms or ions. The letters are not the symbols of the elements.

. Table 5.1
particle electron proton neutron
A 6 6 6
B 2 2 2
c 12 12 12
D 10 12 12
E 6 ) 6 8
F 10 13 14
Use the letters A to F to answer the following questions.
(@)  Which particle has the greatest atomic mass?
= - S— i |
(b)  Which particle is an atom in Group 07
S B ———— o [1]
{c) Which two particles are an atom and an ion of the same element?
- e o - (1]
(d) Which two particles are isotopes of the same element?
B B = 1]
(e) Which particle is an atom of a melallic element?
= - = f8)
[Total: 5]
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B6 The equations below show two chemical reactions of sulfuric acid.
Both reactions produced the same salt B.

compound A sulfuri i

po + uicacid |, | sanB + | water | 4 | gasC |
magnesium + sulfuric acid

cida — » | sall B 4 | waler

(a) Write the chemical formula of the compounds labelled A, B, and C.

e A [3]
(b) Describe a simple chemical test to identify gas C.

—ary. _ : 2]

[Total: 5]
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Section C
Answer all questions.

Write your answers on the lined paper provided.

CT  Fig. 7.1 shows a blood capi ivi
’ pillary and some living cells found near it. Th
exchange of substances B and C between living cells and blood capillary. e

(a)

C
: [3]
(b) Blood capillaries connect arteries to veins.

()  What is the main function of a blood capillary?

[1]

(ii) How does the structure of the blood capillary make it well-suited for its function?

2
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(c) Describe how substances B and C move across the capillary wall.

o . — 4 2]
(d) Besides cell A, there is another type of cell usuall |
_ / y found in blood. Nam
state its function in the human circulatory system. i eriiond
S / AR _[2]
[Total: 10]
C8  Fig. 8.1 shows the male reproductive system.
R
P
Y
/ 5
(a) Name the following parts.
P . _ —
Q == — [2]
(b) Explain how the functions of parts Q and S are related to each other.
2]
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SA1 Zhonghua Secondary School 209



21

(e) A couple decides on a permanent birth control method which involves cutting and
tying of part R of the male reproductive system.

()  Name this male sterilisation method.

-_— M

(i)  Explain how this sterilisation method is an effective permanent birth control
method,

(d) Fig. 8.2 shows a diagram of a sperm.

Fig. 8.2

(i) In order for fertilisation to be successful, the sperm has to penetrate the £gg.
This is possible when an enzyme is released from part X of the sperm lo
break down part of the €gg membrane.

On Fig. 8.2, label the part X which is responsible for releasing the enzyme.
(1]

(i) A student claims that a pair of identical twins is produced when an eqgg is
fertilised by two sperms to form two zygotes.

State whether the student's claim is true or false. Explain your answer.

=== e - . [
[Total: 10]
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C9  Hydrogen chloride, HC, is a compound.

(a) Drawa dnt-andmss diagram to show the bonding in a molecule of hydrogen
chloride. Show only the outer electrons.

[2]
(b) State the type of bonding present in hydrogen chloride.

S )

(€) Hydrogen chioride dissolves in water to form an acidic solution (hydrochloric
acid).

() Describe how you would use litmus paper to show that this solution is acidic.

A S Nl

(i) Which one of the following values is most likely to represent the pH of a dilute
solution of hydrochloric acid?

Circle the correct answer.
pH 2 pH7 pH10 pH14 [1]

(d) A student added some zinc powder into the test tube containing dilute
hydrochloric acid.

(i) Give the chemical formula of the products formed.

e — [2]

(i) Describe a simple test to identify the gas produced.

= S [2]

(iii) The student repeated the experiment by replacing dilute hydrochloric acid
with dilute sulfuric acid. Give the chemical name of the salt that is formed.

[
[Total: 10]
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23
C10  Two isotopes of potassium are *K and *9K_

(a) Define the term isotopes.

—_— — ——____-_—.__—._

S = I

(b)  Complete the table about the number of particles found in one atom of each of

these isolopes.
number of ] number of number of
protons eleclrons neutrons
K
0K

[2]
(b) Potassium readily forms potassium oxide when reacted with oxygen in air,

(i)  Write the chemical formula of potassium oxide

s : (1]

(i) Briefly describe how the potassium ions and oxide ions are formed in terms
of electron transfer.

adlp - e I . ;
(iii) Draw a dot-and-cross diagram to show the bonding in potassium oxide.
Show enly outer electrons in your diagram.
[2]
(iv) Give the chemical name and chemical formula of the salt that is formed
when potassium oxide reacts with nitric acid.
chemical name: o e
chemical formula: S ) (2]
[Total: 10)
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2E LSS MYE 2016 Answers

Section A
—
;.g Z C 3 D 4. B 5 C 6. C ]
7D 8. D 9. B 10.B 11.A 12.C N
(130 14.8 15.C 16.C 17.C 18.C_ ]
19.9 20. A 21.A 22.8 23.D 24.D
: 26.C 27.D 28.C 29.B 30.8 |
Section B
Qn | Answers
Bla Marks
temperature(s) state of nitrogen state of oxygen 4x%
mark
from -250°C to -196°C liquid liquid [Total: 2]
at -196 °C liquid and gas liquid
from - 196 °C t0 -183 °C gas liquid
B1b
Tempetature / «C & e %
shape %
- 2 x % for
constant
L e r
3 . = temp at
-196 °C
"’“"""';’,’7‘_——’ fgd-ﬁ&
A // [Total: 2]
l_ llme.fml;
o o - U
Ty =
K _ Answe |
2(a) | Energy taken in by herbivore = - e
=2040 + 330 + 1178 3
- = 3548k.J A
2(b) | Percentage of energy used for respiration 2
=(330 - 24 -125) / 330 x 100%
= 54.8% 1
_2(c) 1
¥ for correct
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: width
SRS ¥ for correct
producer
2(d) | The amount of energy transferred from one trophic level to the next, 1
rogressively less / 10% transfer to next trophic level / insufficient
% for the organism in another trophic level: ]
3(a) 1 each
Q semi-lunar valve Fmiimonagiiiery
3(b)i - Tl
insufficie ‘oxygen to heart muscles 1
3(b)i | Any 1:
reduce fatty food / reduce cholesterol: 1
stress management;
avoid smoking;
| regular physical exercise;
Bda | [Circle either of the following: _ 1
= Any 3 conseculive days from 13 - 17 March
Bab | 30th March 2016 1
Bdci | « Progesterone. 1
Bcii

s

but did not start after the second menstrual cycle (Fig. 4.3).
= This could mean that she is pregnant/ fertilization was successful.

* as the thickening of the lining is to prepare for fertilization.

= The woman's menstruation started aﬂergia first menstrual cycle (Fig. 4.2) 1

b
¥a
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| BS [ (a) |[F (greatest number of protons and neutrons) B T
(b) (Helium - proton number2) : S
(c) |[CandD _(both have same number of protons different Nt number of electrons)  [1]
(d) | A and E __(both have same ne number of protons different 20t number of neutrons)  [1]
(e) c (magnesium — proton number 12, number of elactrnn_=12] (1]
B6 | (a) [A  MmgCoO, e S LR &
B Mgso, B — B 1
C CO: o = - SN i |
(b) | Bubble gas into limewater. o == I
A white precipitate is formed E— o o R ) |
Section C
Qn7 B - ~_Answers . Marks
(@) | A-red biood cell 1
B ~ carbon dioxide, urea 1
C — oxygen 1
~ (b)(i) | For exchange of materials between blood and celis |
(b)(ii) | An ‘ ' )
1.1
T
1.1
(9 1
1
—_{dj Anyona i ——
roduce antibodies 1o fight against harmful organisms 1.1
| harmful organisms I [ ¥ |
C8a |P: urethra = - S
Q : epididymis
C8b |« The testis (part S) will prodce sperms and male sex hormones such |
as !ea!ncsiemne 1
» The is Q) will store inactive sperms from the testis
(part S) before they are released into the sperm ducts, 1
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CBci Vasectomy 1
CBcii |« (Asthe sperm ducts are cut,) sperms cannol from entering the
{iﬁ or penis. 1
» Ejaculation can still occur, but no sperms an Wa eleased. /
Since no sperm can be released, fertilisation cannot occur. 1
Ca8di X 1
_.-F""'._"?
C8dii | « The claim is false. ' 1
* Only one sperm nucleus enters the egg. 1
€9 | (a) -
[2]
(b) | Covalentbonding s (1
(c) (i) Puta piece of blue litmus paper into the solution, it will turn red. (1]
(i) pH2 (1]
(d) |(i) ZnCl; and H; B — (2]
(ii) insert a lighted splint into the test tube Iy
It will extinguished with a ‘pop’ sound - (1)
L (iii) Zinc sulfate [1]
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c10 | (a) ‘m ime s that has the same number of protons but N
. : e - (1]
(b)
number of number of number of
protons eleclrons neutrons
By 19 19 20 (1]
o 19 19 21 J
(1]
(b) | () [ K:0 — [1]
(i)) | Each potassium atom loses 1 valence electron to form a potassium ion [1)
_Each oxygen atom gains 2 valence eléctrons to form an oxide ion (1]
| (i)
e 1+ =2 — 2-
[2]
(iv) ‘ )
chemical name: potassium nitrate . [1]
| chemical formula: KNO;

(1]
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Section A [10 marks]

1 A pair of vemier calipers is used to measure the width of a plastic block
5 6
i
I BRR ! [TTT [
0 5 10

What is the width of the block?

A 5.14 cm B 5.50 cm
Cc 5.54 cm D 6.04 cm
2 An ohject that has a mass of 15 kg on Earth is taken to the Moon. The

gravitational field strengths on Earth and on the Moon are 10 N/kg and
1.6 N/kg respectively.

What is the weight of the object on the Moon?

A 16N B 24 N
- 150 N D 160 N
3 The table shows the observations of an experiment in which a sample of a
solid is placed in four different liquids.
liquid [ density of liquid / kg/m* | observation |
mercury | 14 000 floats
sea-waler 1100 floats
pure water 1000 sinks
| paraffin 700 sinks

Whal is the density of the sample?

A between 700 kg/m? and 1 000 kg/m?
B between 1 000 kg/m?and 1 100 ka/m?
Cc exactly 700 kg/m?3

D exactly 1 000 kg/m?

4 When a metal block is cooled, which property does not change?

A density _ B mass
Cc volume D surface area
LSS PHYSICS/SEC 2 EXPRESSISAZ/2016 [Turn over
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5 A 10 kg ball, initially at rest at position A, rolls down a perfectly smooth slope.

A

What is the kinetic energy of the ball when it is at position B? Gravitational
field strength = 10 N/kg

A 504 B 125 J
C 2504 D 500 J
6 Rays from an object O, after passing through a converging lens, come to a

‘ocus on the focal point. Which of the following is true?

A the object is very small
B the object is very large
C the object is very far away
D the object is at a distance equal to the focal length from the lens
7 Boiling water and ice can exist at the same time in a test tube. What does this

experiment show?

bolling 4
water %

Ice wrapped
with wire gauze

water conduct heat well

waler conducts heat badly

ice conducts heat well

wire gauze conducts heat badly

Com>»
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4

8  The graph shows how the distance tra velled by a car changes with time.

distance A

-

O time

Which section of the graph shows the car moving at the highest constant

speed?
A oP B PQ
C Qr D RS
9 A laser beam is directed at the surface of a smooth, calm pond as shown.

Which organism could be illuminated by the laser light?

Normal

¢ | Bird
R

|
|
|
I
Air : -
Smooth, calm pond ”;x :
P I N g
-~ N T g
- | ." \"'\.1
rab ! Fish Seaweed
A the bird and the fish only
B the bird and the seaweed only
C the crab and the seaweed only
D the crab and the fish only
LSS PHYSICS/SEC 2 EXPRESS/SAZI2016 [Turn over

Need a home tutor? Visit smiletutor.sg

222
SA2 Chij St Joseph's Convent



10 Which diagram cormectly shows the path of a ray of light passing through a

rectangular glass block?
A B C D
L)
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A simple pendulum is made
point P as shown in Fig. 1.1,

(a)

(b)

6

Section B [40 marks]

Answer all questions in the spaces provided,

P A
string—— \t\
i
8D
ball 1 6.0 cm
A

Fig. 1.1

On Fig. 1.1, draw and label clearly the forces which act on the

metal ball at position A.

The metal ball is displaced to B, released from rest at B and
allowed to swing freely. The period of the pendulum is 1.4 s.

(i) What is the time taken for the metal ball to move from B to

A when released?

time taken= ..

(i)  What is the minimum work done needed
metal ball from A to B?

minimum work done = ___

by hanging a metal ball of mass 350 g from a
Gravitational field strength is 10 N/kg.

For
Examiner's
Use

(2]

- [2]

to displace the

e (2]
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2 Fig. 2.1 shows an armow that represents a girl standing in front of a mirror, For
F represents the position of her forehead, E represents the position of E"”J::&"s

her eyes while T represents the position of her toes.

Fig. 2.1

(a) On Fig. 2.1, draw a ray to show how she can see the image of her
toes in the mirror. [2]

(b)  Indicate on the mirror the highest and lowest section of the mirror
for the girl to see herself full-length in the mirror. Mark the highest
point H and the lowest point L. [2]
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3 Fig. 3.1 shows a 30 kg wooden crate being pushed at a constant speed to the For
top of a rough slope by applying a 80 N force along the direction of the slope, E"“S"'”E’ #
The crate takes 15 s 1o travel a distance of 60 m from the bottom 1o the lop of 2
the slope. The gravitational field strength is 10 N/kg.

Fig. 3.1

(a) Calculate

(i) the work done when the 80 N force is used to pull the crate
through a distance of 60 m up the slope,

Work done'=.........ceccnis {21

(ii)  the power required to pull the crate up the slope.

POWEE =i rngee L2

(iii)  the gain in gravitational potential energy of the wooden
Crate at the top of the slope,

gravitational potential energy= ... (2]
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(b) (i) Calculate the work done against friction in pulling the crate For

up the slope. Exarriner’s
Use

(i)  Determine the magnitude of the frictional force on the slope
as the crate travels on it.

frictional force = ....................[1]
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4 The total distance a cyclist travels from her start point is measured every For
second. The results for the first 10 seconds are shown in Table 4.1, Exarriner's

Use
lime/s distance travelled from the
starting point / m
1 6 N
3 20
5 30
8 50
10 60

Table 4.1

(a)  On the grid provided below, plot the results. Mark each point with a
cross (x). Draw a line of best fit for your plotted points. 2]

FOIoT "'?'1,':3'-:"-_':["1' _11_' TFE ..1
LLLE BN - h-!l'; ::_I-j
I 2l 1
: SeEsilasspsRssRpREes
HH EiIsEIIEEE: HETET
-+ -
. i1 - -1 -
distance / m : THERH A
EnuEs ma B R BB BSERNAREEES .
50+ - s il
Easa I T
++ I+ : S
HrT H FE B
= | +_ SAK]
40 1 HHE HH
a8 4, nEasesstases: 1
o i WEN R
 FERmET RS, T
n—--i—- t* . ) _I_ pens
30 mmnn ST
E LT ALt - 4+t
R T r:. A 1.4
1 A R
gt 8 4] J:_;__,_J I 44
HH
20 Tenanan =
q 1 jisse
e 1] 1 K |
-] FRERRS - sEfTIag
1 ] S antnay
i - i
HHH S
T . ot W T W :
R R
ﬂ'l" I MK t I l'r-':]!"f"-
- 0 2 4 8 B 10
time /s
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11

(b)  Calculate the gradient of the line drawn. Show your working and For
indicate on your graph how you do this. Examiner's

Gradient = ......useee e 2]

5 A ray of light approaches the surface of a triangular glass prism as shown
in Fig. 5.1,

Fig. 5.1
(a) On Fig. 5.1, draw
(i the ray of light when it enters at side PQ of the object,
(i) the normal when the light ray strikes side PR,

(iii)  the ray of light when it emerges from the object.
[3]

(b) State the change in the speed of light, if any, when the ray of light
enters the side PQ of the glass prism.

(1
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6 Fig. 6.1 shows an object O placed in front of a thin converging lens. The For

focal length of the lens is 3.0 cm. Examiner’s
Uze

|

|

! |
! -

1

[ | 1 {! : E
0 OO Y s | N
i — ! - — —i...———. —:— —
| = | ]
P | | 5 S LS, | =2 0y L il < : ]
! | i . ' ' | N ¢ Bl
= ST e = e = ' : |
| | | {7 =1 =
. | : ' ' | [ |
Fig. 6.1
(a) On Fig. 6.1,
()  mark with "F" the focal point of the lens, [1]
(ii)  draw light rays to locate the image of object O formed by
the lens, (1]
(ili) complete the ray P. | (]

(b) The object is now moved to a position 6.0 cm away from the lens.
Describe the image formed.

[1]
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7 (a) Fig. 7.1 shows a filament lamp placed above a metal sheet. A For
thumbtack is attached to the other side of the metal sheet using | E@miners

Use
wax.
filament lamp @

metal
[ —1 sheet

wax / ; thumb-tack

Fig. 7.1

The filament lamp is switched on. After some time, the wax holding
the thumb-tack melts and the thumb-tack drops off.

(i) Explain how thermal energy from the filament lamp reaches
the top part of the metal sheet.

(2]

(i)  Explain how thermal energy from the top part of the metal
sheet reaches the wax.

[2]
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(b)  Fig. 7.2 shows a set of equipment placed on top of a house that Far

uses solar energy to produce hot water. Em;:ger'::

hot-water
tank

metal
pipe

valve

!

cold water in

solar
collector

Fig. 7.2

(i) Which method of heat transfer takes place between the Sun
and the solar collector?

(1]

(ii) The light rays from the Sun travels at a certain speed in air.
State the magnitude and unit of the speed of these light

rays.
...................................................................... (1]

(il))  Explain two features of the solar collector that increase the
rate at which energy is absorbed from the Sun.
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(iv) The hot water tank loses heat rather quickly. Suggest a For
practical method to reduce the rate of heat loss from the | £X@miner's
tank. Explain. Use

2]
End of Paper
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Sec 2 Physics SA2 2016

Answer Scheme

Section A
Question 1 2 3 4 5 6 7 8 9 1 E'—
Answer A B B B D C B A A J i

I N

Section B
Deduct 1 m per question for missing / wrong units
Deduct 1 m per question for answers not in 2~3 sf.

1a)

weight

1 mark for the downward force acting on the metal ball, labelled weight or W

1 r_nark for the upward force acting on the metal ball, labelled tension or T
[this force should be on the string]

1bi)  time taken from B to A

=14s/4 [M1]

=0.35s [A1])
1bii)  Min work done

= gain in GPE

= mgh M1

= (0.35 kg) (10 N/kg) (0.06 m)

=021J Al
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2a)

2b)

3ai)

Jaii)

KE

3bi)

3bii)

——— -
—

!

T |

17

|
Ay

Vil AT

mirror

1 mark for correct image position

1 mark for the light ray with correct direction arrows from point T to the eye

1 mark for both H and L correctly marked at midpoint
No need to show working / draw lines to locate position H

work done = Fd

= 80 x 60 [1]
=4 800 J [1]
Ep gained = mgAh
=30x10x12 [1]
=3600J (1]
P=WD./t
=4800/15 [1]
=320W [1]

work done against friction
= 4800 - 3600
= 1200 J [1]

work done against friction = frictional force x d

1 200 = frictional force x 60
frictional force = 1 200 / 60
=20N [1]

SA2 Chij St Joseph's Convent
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4a)

Fo R RaRREAEERANELS N
1 g bt b T T B
; mmE s T BT tht
i i - det AL : i e
e A FEENERY RN B, e
o e {4
60 |-t AEiiEsseasaial LA
vt AN EE =t +
) R R e e
. - A T 1
iIstance /m IEEEEs E 1 IT _;_1._-:,11_3"]4, ; g
t - i+ i JI: | i"
- - i il 1 -t
m i : F : I I-i I.
$ . 4 = o
H ! 3 B
1 Tt . -
|-} w T )
brs st ;F $ 1
40 asass : se
I,. <M :'
- AR
awwi : 7 TH HHT
T 3
e i
Ll L] Ty it L TR
30 T T S - {
; ¥ & : I L
1 b ERSEES
Tt EE N
B 1
20 ] et 1T
3 i 1T _f"'.'!' i
T T 4
frEer 3
-
10 : -+ Ewaa
i ] teH i E
i i
0 . = B B T, e t

o 1 2 3 4 G 7 8 89 10

time/s
1 mark tor the points plotied comrectly
1 mark for the line of best fit

4b) 1 mark for the two selected points on the i i
| : C ne of best fit, rel
points with coordinates clearly written R

gradient = (y2 — y1) / (x2 — x1)
=(%4-11)/(8.6 -1.8)
=6.3235

=6.32 (3 sf) [1]
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5a)

()

(i)

(iii)

19

Q R

1 mark for the refracted ray of light which enters side PQ with no
change in direction

1 mark for the normal on side PR at the point where the refracted ray
strikes the surface :

1 mark for the emergent ray of light refracted away from the normal

9b)  The speed of light decreases. [1]

e

6ai) 1 mark for either one of the two focal points labelled by 'F*  [1]

Ll i

Gaii) 1 mark each for correct light ray with arrow _ M
Baiii) 1 mark for correct light ray with arrow [1]
Bb)  The image is still real and inverted, but the same size. [1]

SA2 Chij St Joseph's Convent
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7al)  Thermal energy is transferred from the filament lamp to the top part of the
metal sheet by radiation [1] OR infra-red radiation (2]

Deduct 1 mark if candidate include conduction and/or convection

7aii) Thermal energy is transferred from the top part of the metal sheet to the wax

by conduction. (1]

Via molecular vibration and/or free electrons diffusion [1]
7bi)  radiation or infra-red radiation [1]
7bii)) 3.0x10®m/s (1]
7biii) Black surfaces are good absorbers of infra-red radiation.

OR  Metal is a good conductor of heat
OR  The long pipe increases surface area and rate of infra-red radiation

2 marks for either 2 of the 3 stated

7biv) Note: There are various possible answers to this question. Marks can be
given so long as sound use of physics concepts is shown in the students’
responses,

1. The external surfaces of the water tank can be wrapped with a layer of
aluminium foil. The shiny surface of the foil is a poor emitter of infra-red
radiation.

2. The external surfaces of the water tank can be wrapped with a few layers

of wool or cloth or styrofoam. These materials trap numerous pockets of
air, which is a good heat insulator.

Need a home tutor? Visit smiletutor.sg
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2

Section A (10 marks)
Answer all questions.

1 A gas produced in a chemical reaction can be collected by the arrangement shown in

the diagram below.
gas collected

__ waler

Some properties of four gases are given in the table below.

Which gas cannot be collected by this arrangement?

2 Which of the following list of substances contains an element, a compound
mixture?
A argon, copper, ice
B carbon dioxide, bronze, nitrogen
C dryair, tap water, wax
D  ethanol, crude oil, methane

3 When dry ice sublimes at room temperature,

the temperature remains constant.

the molecules rotate and slide over one another.

the molecules breakdown to form gaseous atoms.

the molecules move closer together in an orderly manner.

OO w>»

name of gas density of gas (g/cm?) ;;:":ﬁl:ﬂgr
A carbon dioxide 0.0018 slightly soluble
B hydrogen chloride 0.0015 very soluble
C methane 0.0007 insoluble
D _ oxygen (4 0.0013 slightly soluble

and a

Need a home tutor? Visit smiletutor.sg
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4  Which substance, A, B, C or D can be distilled using the apparatus below?

miscible mixture of
two liquids

| hotwater bath

melting point/ °C boiling point/ °C
A -138 0
B -123 50
C 0 108
D 41 182

5 Both magnesium oxide, MgO, and aluminium oxide, ALQi, are solids at room
temperature, 25 °C.
MgO has a boiling point of 2852 °C and a meilting point of 2600 °C.
Al203 has a melling pint of 2072 °C and a boiling point of 2880 °C.
Over which temperature range will both compounds conduct electricity?

25 1o 2852 °C

2072 to 2852 °C
2852 to 2880 °C
2880 to 3600 °C

o0ow>»

Need a home tutor? Visit smiletutor.sg

LS55 Chemistry/SAZ16 [Turn Owver 241

SA2 Chij St Joseph's Convent



4

6  Which graph shows the number of electrons in the outer shell of an atom, plotted
against the proton (atomic) number for the first ten elements in the Periodic Table?

proton number

A B
10+ 10+
8- 8-
number of & number of g
electrons in electrons in
ouler shell 4+ outer shell 4]
2- 2
0 Py —— 0 B
0 2 4 6 8 10 0 2 4 6 8 10
proton number proton number
C D
10 10+
8- 8-
number of g— number of g4
eleclrons in aelectrons in
outer shell 47 outer shell 4-
2+ P
0 I T | | 1 G \f | I | |
0 2 4 6 8 10 D 2 4 6 8 10

proton number

7 Anion of an element X has 18 electrons, 20 protons and 19 neutrons. An isotope of
atom of element X may have

oOow>

18 protons, 22 neutrons and 20 electrons.
20 protons, 19 neutrons and 20 electrons.
18 protons, 22 neutrons and 18 electrons.
20 protons, 22 neutrons and 20 electrons.

8  Which compound would not form copper(ll) sulfate by reaction with sulfuric acid?

=R R+« s

copper
copper(ll) oxide

copper(ll) carbonate
copper(ll) hydroxide

LSS Chomistry/SAZ/16

SA2 Chij St Joseph's Convent
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9  The chart shows the colour ranges of four different indicators.
Which indicator is blue in an acidic solution?

pH value
indicator 123456?391{]11121314

A yellow —» - blue

B — red = blue «+— yellow

c red =<+ blue

8] —— colourless > - blue

10 Carbon dioxide, sulfur dioxide and carbon monoxide are gases which have an
adverse impact on the environment. In what ways do these gases affect our

environment?

carbon dioxide | sulfur dioxide | carbon monoxide
A | global warming | oxygen depletion | forms acid rain

in blood
B | oxygen depletion | oxygen depletion global warming
i in blood in blood
C | global warming forms acid rain | oxygen depletion
9 ~_in blood
D | oxygen depletion global warming forms acid rain
in blood
Need a home tutor? Visit smiletutor.sg
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Section B (30 marks)
Answer all questions.

Chlorophyll is a green pigment found in green leaves. ‘Old chlorophyll’ can For
decompose into phaeophytin, a grey pigment molecule. S

A student carried out a chromatographic exeriment to compare the extract of
spinach leaves obtained from two different sources, using ethanol as the solvent.
and he obtained the following chromatogram.

& 8 |7

~ 6 om

-2 Cm

0 cm

0 . g -4 cm
Fa
'

(@) Describe a difference in the property between chlorophyll, xanthophyl
and phaeophytin as shown in the chromatographic above.

(1]
(b)  Describe the result obtained for the extract from frozen spinach.

(2]

(c) The student concluded that spinach bought from the market is fresher
than frozen spinach. Explain his reasoning.
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2 In alight bulb, the tungsten wire may get so hot that it melts and breaks. The
graph below shows the heating curve for tungsten.

(a)

(b)

(<€)

(d)

Temperature / °C
)
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A HIETEP L EI S i E _I_‘*: Ll
"L}MF o ':-L]'-F :ﬂ‘h" :TL-:-E EEEasiazsinteaghaies ‘iJ‘L:F Time / min

From the graph, state the temperature at which tungsten wire breaks.

Using the graph, explain whether the wire is made up of pure lungsten
or an alloy containing mainly tungsten.

Lescribe the changes, if any, in the movement of the particles in
tungsten if it is heated from 5000 °C to 6000 °C.

When tungsten, W, is heated strongly in the presence of oxygen, it
oxidises, forming only a bronze-coloured solid, tungsten (IV) oxide.

(i) Write the chemical formula of tungsten (IV)oxide: .............._.

(i)  Hence, write the equation to represent the reaction in d(i).

Need a home tutor? Visit s
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8
(e) If there is a leakage of oxygen into the bulb and the reaction in dfi) For
occurs, would the bulb still be able to light up? exa:::m
Explain with reference made to bonding and structure.
(3]
An experiment is carried out to compare the acidity of various fruit juices. Five
drops of Universal Indicator are added to exactly 25.0 em® of each fruit juice.
Aqueous sodium hydroxide is then added to each sample until the Universal
Indicator shows that the solution is neutral.
The results obtained are shown in the table.
] e volume of sodium
| TRALICOS | ) oot Bidad e
apple 9.00 |
blackcurrant 12.00
grapefruit 14.00
lemon 16.00
pear 6.00 |
(@) Complete the bar chart below, an example has been shown.
volume of sodium
hydroxide/ cm?
S T R e HEFF T s
R T R
185‘}— :__‘—l H R EEEEw I
A HH P
16 R T eEaEESE L Y
A e \\ e
14.: __-f. dded et | 1 :_, Jd f.. _..', I — __j_ I
S R T
125 : - -t — . - ——
' . XN RN _ I -
10 T SESEERREL
- HH T ! :
SR e 1 'y
8 HEH T H ]
R T 1 HHHHHH T
6 I 1 ] ] 1 E.: " 1 i
HHEHE H Sassa
#l A i i EERE _i—‘i ] p 1 1
_-:_' -:Jrl-l _IE- ! - ceee Ii--;..-L!;_.,-_'!: L :
ST R e fssictis
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2]
(b)  Which fruit juice is the mostacidic? .......................__ [1] For
EXSMINers
uge
(c) Circle the following list, four items of apparatus you need to carry out
this experiment.
pipette Bunsen burner  conical flask plastic dropper
test tube thermometer burette measuring cylinder [2]
S Ammonium chloride is a white crystalline solid which decomposes upon strong
heating to form ammonia gas and hydrogen chioride gas. Both gases diffuse
into the air.
(a) Construct a balanced chemical equation to show the decomposition
reaction of ammonium chioride.
{1]

(b) (i) Define relative molecular mass.

T s e S T P e S s R SRR b S s S RS N B e e e el

(i) Calculate the relative molecular mass of ammonia gas and
hydrogen chloride gas.

“You must show your working clearly to be awarded marks.

relative molecular mass of ammonia GB8% s

relative molecular mass of hydrogen chloride gas: ...............__
Need a home tutor? Visit smiletJutor.sg
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[3]

(c) The rate of diffusion of gases is closely related to its molecular mass. For
The table below shows this relationship. -
gas relative molecular mass | rate of diffusion |

helium 4 1.0

methane 16 0.5

oxygen 32 ' 0.35

sulfur dioxide 64 0.25

heptane 100 0.2

From the above table, state the relationship between the molecular mass
and the rate of diffusion,

(1]
(d) A sample of ammonium chloride was heated in the experiment shown

below. A piece of moist red litmus paper was placed at the mouth of the
test tube to follow the reaction.

F-damp red litmus paper

solid ammonium chloride

!

heat

Describe the changes, if any, to the moist red litmus paper from the start
of the experiment until all the white crystalline solid has decomposed.
Explain using all relevant information from parts (b) and (c).

2]

- Needa .r.\on;-e-trL.Jior? Viéit smiletutor.sg
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For
(e) Shortly after the heat was removed, some white crystalline powder was v
observed at the mouth of the test tube. e

(i) Suggest the identity of the white crystalline powder,

(ii) Using_l{inetic Particle theory, suggest an explanation for the
formation of the white crystalline powder.

End of Paper
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The Periodic Table of the Elements

Group
Ll 0] L [ WT VIWIWI] o
§ 1 4
H He
;ﬂrﬂmv-n Em
7 ] 1 12 14 16 19 20
Li Be B C N ] F Ne
lighium batylium baran carbon nitragen arygen fuoring nacn
3 4 5 B 7 8 10
23 24 27 28 H 3z 355 40
Na Mg Al Si P § - Cl Ar
sodium | magnesium sluminiam | wBcon  (phosphorus|  suSur ehipring Brgan
11 12 13 _ 14 15 16 17 18
a9 40 45 48 51 52 55 55 58 59 64 65 70 73 75 e 80 B4
K Ca Sc Ti v Cr Mn Fe Co Mi Cu Zn Ga Gea Asg Sa Br Kr
= polsssium | esleiim | scandium | Ianum | vanadium | cheomium MANGanace irgr cobalt nigkal coppar Zire galium  [pormonium | sveenic | selsam | bromeng krypion
4 18 20 21 22 23 24 23 28 27 28 29 30 31 3z 33 34 35 36
o 85 BB 89 21 83 95 - 1M 103 106 108 112 115 119 122 128 127 13
Rb Sr Y Zr Nb Mo T Ru Rh Pd Ag Cd In Sn Sb Te | e
E rubldium | stronten | yidum | Zlrconium | niobium motybdeny | echoetium | nthenium | rhodlum | patadium |  siiver | cagmium ndiam in anlimony | 1a0Eum | pding XBOON
g 37 3g 38 40 41 4 m 43 44 45 45 4T 48 48 50 51 52 53 54
E 133 137 139 178 181 184 186 180 182 185 187 201 204 207 209 - - -
B Cs Ba La Hi Ta w Re Os I Pt Ay Hp T/ Fb Bi Po Al Rn
cagiym bodum | Isnthanum | hafium Bamium | wngaten | rhenium s iridam platingm goid meCury hmlbm mnd bamuth | polonum | astatine radan
55 56 57 | T2 73 7d TS 76 7 T8 e Bo B1 B2 83 A4 13 1
Fr Ra Ac
frarcium roedium pebinium
87 88 84 -r
*58-T1 Lanthanoid series
180-103 Aclinoid series .
140 141 144 - 150 152 187 158 162 165 167 168 173 175
Ca Pr Nd Pm )] Eu Gd Th Dy Ho Er Tm Yb Lu
catium | praseedini nmdymwnpmﬂhm samarium | eurcpium | godolinium | tervium. | dysprosium|  nalmium il thauSum | yilerbium | hosBum
58 59 i 60 B1 B2 83 64 65 66 67 BB B9 T ik
Key| a a = relative alomic mass 232 - 238 - - - - - - - - - - -
X X = alomic symbaol Th Fa U Np Pu Am cm Bk Ct Es Fm Md No Lr
tharium  lorotactinlum| wrenium | neptunium plulonium | americlum | cufum | berkelium | eabfornium | sinatinium hmium | mendglevu| sobelum | lwmncium
P = proion (slomic) number | o0 T LG Jag T oy | g | amerelom | ¢ o fo8 " lee o0 | e |16z |f0s
b

The volume of one mole of any gas is 24 dm® at room temperature and pressure (r.1.p.).
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2016 Sec 2 Exp Sci Chem Mark Scheme

MCQs

1 |B |6 |C |
2 |B 7 |D
3 |A 8 |A
4 |B 9 |A
5 | Gveid-all students to be awarded 1m 10 [C |

Section B (30 marks)

SA2 Chij St Joseph's Convent

Q1 | (a) | Phaeophytin is the most soluble/
Xantophyl is the least soluble/
Chiorophyll is less soluble than phaeophytin/
Chlorophyll more soluble than xanthophyill [1]
Accept answers as long as students compare the solubility between
phaeophytin, chlorophyll and xantophyl -

(b) | Frozen spinach contains 4 pigments/ Phaeophytin, Xantophyl and | [1]
Chlorophyili
and an unknown substance [1]
Surprisingly, many students are not able to do well in this question. Many
gave discussion on phaeophytin only. Also, many students ignored the
unknown substance.

Some sludents did not realise that this chromatogram is on plants
pigments and discuss their answers in terms of colours from inks and
dyes. These will not be awarded any credit.

(c) | Spinach bought from the market does not contain phaeophytin which | [1]
can only be found when old chiorophyll decomposes/ | [1]
decomposition.

Weaker students did not pinpoint correctly phaeophytin as the pigment
that indicates the freshness. Some did not elaborate on their answers
hence losing the 2™ marking point.

2 |[(a) [3400°C a [1]
Students failed to read the information given in the question that it “melts
and break”. Hence the correct temperature should be at the melting
point.

— — Need-a home_tutgmlisii_slmiletdtorsg_
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(b)

Itis pure as it melts/ boils at a fixed temperature/at one temperature.

*Many students wrongly identified that tungsten is an alloy as they
have based their answers on HIGH melting point/boiling point.

= All students should note that most metals do also have high meilting
and boiling point.

» The graph shows that there is a FIXED meilting point and a FIXED
boiling point, hence based on this tungsten is a PURE metal.

()

PARTICLES sliding over one another

Weaker students have based their danswers on melling process and will

— - ——

to move rapidly/faster in all directions

Irrevelant discussion on energy and arrangement seen in several scripts.
Students must focus their discussion on CHANGES in MOVEMENT of
PARTICLES during boiling process.

not be awarded any marks.

(d)

(i) WO /allow BOD for W204

(i) W+ 02> WOz /allow ecf marking on balancing equation

(1]

(1]
[1]

(1]

[1] {(1m shifte

fo Q5b |

(e)

The bulb will pot light up
as TUNGSTEN OXIDE has a giant ionic lattice structure

with strong electrostatic forces of attraction / ionic bond
(between oppositely charged ions)

Hence the ions are fixed in position / ions are not free and mobile to

conduct electricity, [1]

Students must mention that a new compound/ tungsten oxide is formed.
No credit will be given to IT has a giant ionic lattice structure/ there is an
ionic lattice structure, if throughout the answers with no reference to the
new compound/tungsten oxide.

Also, some students requrgitate the points_on _ions in aqueous and
molten state. These are irrelevant to the scenario which is on SOLID
STATE IONIC COMPOUND.

Many weak students wrongly identify tungsten oxide as a covalent

compound.

(1]

[1]

Need a home tutor? Visit smilefutor.sg
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4 |(a) |All heights must be correct for 2 m, only accept 1 mistake for 1 mark. 2]

Some students were imprecise in their drawing such that the height
of the bars are not exactly at the required level.

Some even drew with pen such that when there is a mistake, they had
to cancel their answers. This made the bar chart hard to read/
unclear thus losing marks.

Some students also didn’t read the labels given on the X axis
__| carefully such that they drew the incorrect height for the wrong fruit.
(b) | Lemon [1]

Common mistake is pear 2 students mistook the value in the table as
the pH

(c) | Pipette (‘exactly 25.0 cm?® of each fruit juice’)

Conical flask (conical flask is for containing and mixing of substances so
they would not splash out)

Plastic dropper ('drops of Universal indicator’)

Burette (‘sodium hydroxide added to each sam ple... neutral’) [2]
Any 2 for 1m
'5 | (a) |NHsCI=> NHs + HCI [1]

Cannot have ‘heat’ or ‘AH’ at reactants or products side of the equation,
but accepted if these are put on arrows.

Many students wrote the equation in the opposite direction which is
not the decomposition of ammonium chloride.

(b) | (i)  Relative molecular mass is the average mass of a molecule (1]
compared to 1/12 the mass of a C-12 atom. (1]
2 points marked separately (1]

Very few students obtained the full marks for this because they missed | [1)
out important words like ‘mass' and ‘average’ or mistook M, for A,

() NHa=17;
HCI =36.5
No working=> Minus 1m
Mr write as Ar-> Minus 1m
Units (%, ug, g)=> Minus 1m
Final answer write opposite but working all correct-> Award 1m only
Final answers entirely wrong with some form of working—=> Om

Allow full ecf if formula is stated wrongly in part (a).

Many students used the proton number as the mass number! Proton
number is not the mass number!

Many students also thought that magnesium chioride is MgCl. It should

| be MgCl. -~ Need a home tutor? Visit smiletutor.sg
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(c)

The greater the molecular mass and slower the rate of diffusion.

]

(d)

Moist red litmus will turn blue then red again.

Mr of NHs is smaller than Mr of HC/,

NH; will diffuse faster than HCI, therefore reaches the red litmus paper
first.

Allow 1m if students mention moist red litmus paper tums blue due to
ammonia gas.

Many students are vague in their answer, repeating that both ammonia
and hydrogen chloride gas are given out so the litmus paper tums blue.
Itis not clear if it was due to ammonia or hydrogen chloride gas.

There was however, a handful of hopefuls who managed to accurate
give an account of why red turns blue then red again.

[1]
[1]

(e)

(i)  NHiC/

(i)  When NHs and HCI reaches the top of the testtube/ mouth of
the testtube, it is cooler, molecules loses energy, cools and
combine/ react/form back NHsC/ :

Majority failed to read the question. Question asked for formation of
white crystalline solid but many wrote to explain about the opposite

process.

(1]
[1]
(1]
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| GAN ENG SENG SCHOOL
|____ End-of-Year Examination 2016

CANDIDATE
NAME

INDEX
cwss || ] NUMBER

SCIENCE

Paper 1 Multiple. Choice 11 Oct 2016

Papers 1 & 2: 2 hours
Sec 2 Express

Additional Materials: OTAS
Calculators are allowed in the examination

READ THESE INSTRUCTIONS FIRST

Write in soft pencil.
Do nol use staples, Paper clips, highlighters, glue or correction fluid.
Write your name, class and index number on the OTAS.

There are thirty questions in Section A, Answer all questions. For each qQuestion there are
four possible answers A B, Cand D

Choose the answer ¥ou consider correct and record your choice in soft pencil on the
separale OTAS,

Each comrect answer will score one mark. A mark will not be deducted for a wrong answer.
Read the instructions on the OTAS very carefully.

You may proceed to answer Paper 2 as soon as you have completed Paper 1.

Any rough working should be done in this booklet
Total marks

A copy of the Periodic Table is inserted on page 13. =<
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Answer all the questions with the most suitable option A, B, C or D.

1 Which of the following statements is not true to describe particles in a liquid?

The forces of attraction between the particles are moderately strong.
The particles cannot be compressed.,
The particles can move randomly.

The particles have very large spaces between them.

oO0Om>P

2 A uranium atom has an atomic number of 92 and nucleon number of 235. An isotope

ofthisatomhas ................... and another isotope of uranium has ...
A 143 neutrons, 146 neutrons

B 146 neutrons, 143 protons

C 95 protons, 92 protons

D 143 protons, 146 neutrons

3 Which statemenl is correct about an atom of an element?

A The atom can gain 3 electrons to form a posilive ion.

B The atom can lose 2 protons to form a negative ion.

C The atom cannot lose electrons if its atomic number is 18.
D The atom is electrically neutral when it becomes an ion.

4 In which one of the following sets do all three particles have the same tolal number of

electrons?
A Cr - Br I
B . F jﬁg‘* Be?* —
c | Na* AP Ar
0 K Ca* Cl

5 Which of the following does not describe a chemical change?

Healing sugar to form a black substance.

Mixing iron filings and sulfur to form a grey mixture with yellow specks.
Adding vinegar to egg shells or marble chips to produce bubbles of gas.
Mixing hydrochloric acid with sodium hydroxide to form sodium chloride.

o0 mpP
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6  The graph below shows how the temperature of substance X varies with time as it is

being heated.
ereC N F
P
80 |__. & E ;
Al ;o |
t t t e L

Which of these statements below is/are true about the graph?

I)  The freezing point of substance X is 80°C.

I}  The boiling point of subslance X is 200°C.

ll) Steam starts to form at time t,.

IV) The bonds between substance X molecules are stronger al period BC than at
DE. '

I, IV
(RTAI
LI, 1V
I, v

COom>»

7 Atank of water is left in the open under sunlight. Water evaporates.
Which statement about the evaporation of water is false?

A Aliquid can €vaporale faster when you blow the air above the liquid surface.

B Evaporation of water can take place at any temperature.

C  Only the water particles at the top surface of the water tank escape into the
almosphere. The rest of the waler below the surface remains as liquid.

D The lemperature of the remaining water remains the same.

8 At 30 °C, a substance changes from the state in which its particles changed from a
regular arrangement to an irregular arrangement,
Which statement is true?

A The forces of attraction in between the particles change from strong to very

B The freezing point of the substance is 30 °C.

C  The motions of particles change from vibration about fixed points to moving
freely and rapidly.

D  The spaces in between particles change from closely packed to far apart from
one another.,

Need a home tutor? Visit smiletutor.sg
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9  What must happen during a chemical reaction?

I) New produci(s) isfare formed.

Il) Heal is released.

1) Colour of the substance changes.
IV) Light is produced.

A lonly
B 1and lll only
C |1, Il and Il only

D LI and IV

10 The diagram below shows a food web in an ecosystem. Which box represents a
omnivorous organism?

’E'

11 The diagram represents the flow of substances within a balanced ecosystem. The
boxes are various trophic levels. Which box represents producers?

Legend

Indicate flow
‘ of organic

compounds

—p Indicate flow of
carbon dioxide
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12 Consider the following food chain below -
Tree - caterpillar — birds 5 snakes

Which of the following correctly illustrates the pyramid of energy and reason for the
change in the amount of energy?

| pyramid of energy

reason for the change in the amount —|
of energy |

The number of cells in the organisms
decreases.

B * Energy is lost to the environment as
heat during respiration.

Energy is accumulated along the food
ain :

Each consumer is able 1o store

D 3 ! g
chemical potential energy as it
consumes food in its lifetime
B -
13 Which of the following sets of conditions will the rate of transpiration be the highest?
| Wind speed Temperature Light Intensity | Humidity
A Low | Low _ Low | High
B | Low High __ High | High
€ | High High Low Low
D | Hgh | High Hgh | Low

Need a home tutor? Visit smiletutor.sg
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14 A leafy shoot is placed in a beaker containing a solution of a coloured dye.
The diagram shows a part of section of the stem after two days.
Which part is now most coloured by the dye?

§ @

™

15 An experiment was set up as shown below using a peeled potato shaped into a cup.

Liquid P LiquidQ Potato

After 4 hours

Which of the following can be deduced based on the results after four hours?

A Liquid P is a dilute sucrose solution and Q i distilled water.
B  Liguid P is a dilute sucrose solution and Q is a concentrated sucrose solution
C  Liquid P is a concentrated sucrose solution and Q is distilled water.
D Liquid P is a concentrated sucrose solution and Q is a dilute sucrose solution.
GESS 2EXP Science EQY Exam 2016 LYT Need a home tutor? Visit smiletutor.sg
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16 The diagram below shows a stem of a potied plant with a ring of bark containing phloem
removed. The leaves sfill remained alive after 10 days.

Which of the following observations made on day 10 about fruit A and fruit B is correct?

Fruits A and B increase in size,

Fruit A increases in size while fruit B decreases in size.
Fruit A decreases in size while fruit B increases in size.
Fruit A and B remain the same size,

oOOm>

17 The diagram below shows g section of the human heart.

\//@/}:

Which of the numbered part(s) of the heart cames/carry oxygenated blood?

1
4
182
3&4

COw>
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18 The diagram below shows a section through a human heart.

Which one of the following sequences shows the correct sequence of blood flowing
through the heart?

P+0O—-+N-=M
M=N-P-0
N-M—-0—-P
M—=N-0O—-P

B e -

19  Carbohydrate digestion mainly happens in

mouth and stomach

mouth and small intestine

slomach and small intestine
-small intestine and large intestine

(= e -

20 What is assimilation?

A It is the process by which the body removes the excess or unwanted food.

B Il is the process by which the body breaks down the food into small diffusible
muolecules,

C It is the process by which the body takes in food to obtain the nutrients
reguired.

D Itis the process by which the body makes use of the small food molecules and
converts it to useful materials.
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21 The diagram below shows three different types of food molecules before ingestion.

fals

protein

Which one of the following best shows how these molecules look like in the stomach?

22  Which of the following

comparison(s) is/are false f

photosynthesis, respiration and breathing?

A q} C? B @ C%b {PQ
| o0 o0 5 = O A (E

or the questions regarding

GESS 2EXP Science EOY Exam 2016 LYT

SA2 Gan Eng Seng School

| Question Photosynthesis | Respiration Breathing
I) Where does it take leaves of plants lungs of lungs of humans
place in? only humans only only
i) What is the main convert light release energy gaseous
purpose? energy to food from food exchange
iy ? '
) Is oxygen used up s yos s
V) Is carbon dioxide N
produced? - i "o R
A &I
B &
C n&um
D n&iv
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23 Risk of Human Immunodeficiency Virus (HIV) infection is not reduced

oOom>»

keeping to one sexual partner,
sharing food with HIV patients.
using condom during sexual intercourse.
avoiding drug abuse, which involves sharing of syringe and needles.

24  The diagram below shows parts of the human male reproductive system.

N\

Which of the following sets of paris correctly match with the functions?

produces passage way for passage way for urine and
sperm sperm semen
A X Y yd
B X Z Y
C Z X Y
D yd Y X I}

25 A piece of glass was placed on top of a polished mirror surface as shown in the figure

below.

What is the critical angle of glass?

28.1°
41.6°
45.0°
58.5°

ocom>»
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26 The diargram below shows a man and a stationary mirror.

mirror
™\
\
%
2mis :“Q
™
3
OO

A man is walking at a speed of 2 m/s leftward while the mirror is stationary. What is

the speed of the man's image during this period?

2 m/s rightward
4 m/s rightward
8 m/s rightward
stationary

=B Il

27 In the night under the sodium (yellow lamps), Inspector Alan saw a man appearing in

black T-shirt robbing an old woman and ran into a sho
and entered the shop which was it with white lights. Ins

p. Inspeclor Alan gave chase
ide the shop, he saw four men

in different coloured T-shirts (blue, green, red and yellow) and none of them was
wearing black. Inspector Alan knew the culprit straightaway and arrested him_

Who did Inspector Alan arrest?

A The man in blue T-shirt.
B The man in green T-shirt.
C The man in red T-shirt.

D The manin yellow T-shirt.

28  Why can birds stand on an overhead transmission line without suffering any harm?

Their feet have very high resistance.

Their feet are very good electrical insulators.
Their bodies can withstand very high current.
There is no potential difference between their feet

oOo>
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29 The diagram shows an eleciric circuit.

=

48 Q
resistor

Y

Which two readings are obtained when a suitable power supply is connected
between terminals X and Y7 .

Voltmeter reading/V | Ammeter reading / A
A 6 0.25
B 6 ' 4 =
c 12 0.25 B
D 12 4

30 The diagram below shows a three pin plug.

Wire P

Which of the following statements is not correct?

A

B
c
D

Wire P is the wire thal carries current when there is a current leakage.
Wire Q is the wire that enables current to flow through the appliance.
Wire R is the wire thal carries current to the appliance.

Wire P is the wire that is not needed when the apphance has a metallic outer
casing.

END OF PAPER
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SECTION A (30 marks)
Answer all the questions in this section.

1 A student cut five similar-sized pieces of potato and weighed each one. He placed
each piece of potato in a different concentration of sugar solution for 60 minules.
He then re-weighed each piece of potato. His results were shown in the table in

the table below.
g viniporll S ol st I Wil

of sugar (%) cors - b
0.0 6.37 7.16 +12.4
0.2 6.12 6.58 +7 5
04 6.27 6.42 +2.4
0.6 6.26 6.10 28
0.8 6.33 5.85 76

(a) Name the process thal caused the change seen in the change of mass of
each piece of potato.

(b) Explain for the difference in percentage change in mass of the potato
pieces placed in 0.4 % sugar solution and 0.6 % sugar solution.

..................................................................................................

2]

(c) Suggest the concentration of sugar of the potato strips before the
experiment,

(1]

[Total: 4 marks]
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2 Over a period of several months, a student recorded some aclivities of the wild life
in @ particular habitat. The following observations appeared in her notebook.

L.
1.
L.
V.
V.

VI.
Vil

Young shoots of bean plants covered with aphids sucking food substances
from the stems.

A hawk, which usually catches mice, swoop to take a small yellow bird
near a bean plant. Noticed that this species of small yellow bird often visit
the bean field to eat aphids and blue butterflies.

A species of butterfly visiting flowers of bean plants to collect its nectar.

A species of mouse is often seen nibbling at bean seeds.

Spider's web is seen constructed between two bean plants with a ladybird
caught in it. :
Ladybirds are seen to feed on aphids.

Bacteria colonies are seen in the rotting body of a mouse.

Based on the above observations, construct a complete food web in the space
given below.

[4]

[Total: 4 marks]
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3 The figure below shows some chemical reactions involving solution P.

magnesium chloride
+gasQ
L]
add solid
magnesium
_ solution P
calcium chloride \\.
+carbon dioxide |, ~3dd solig  add potassium’| saltR
gas calcium hydroxide +water

State the name of the unknown substances:

(a) solution P (1]
B GEEEE . nessnsrs [1]
(c) MR i et e D, & [1]

[Total: 3 marks]

4  The set up below shows a cyan object under white light. A transparent coloured
film is also placed at the position as shown in the set-up. The white light source is
the only light source in the set-up. All the walls of the set up are black in colour.

white |ight_© Green
i transparent
film
cyan \.’
object X

(a) State the colour of object X as seen from position Y. Explain your answer.

............. et sttt et ens e eeeenres [3]

[Total: 3 marks]
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5  The table below shows the electronic configurations of atoms of the six elements
Uto Z The letters are not the symbols of the elements.
(The letters can be used once, more than once, or not at all.)

Element Electronic Configuration |
2.1 ]
2.2
2.5

287

288

2.8.8.1

Ni<|%X S| <|c

Using only the letters given in the table above, identify

(a) two elements in the same period of the Periodic Table, .. ... [1]
(b)  an element which forms a negatively charged ion. papsesveossensis U]
(c) a noble gas. teeerrrvissiennns [1]

[Total: 3 marks]

6  The figure below shows the human digestive system.

(a) Using the letters A to F, state one region which
(i) digests only proteins, ...
(i) absorbswater, ... ...
(ili) does not produce BV, et et

(iv) storesfaeces. ... [2)
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6 (b)  Explain how digestion is affected when the bile duct is blocked.

...................................................................................................
---------------------------------------------------------------------------------------------------
...................................................................................................

..................................................................................................

(e) A disease in cows causes the inner wall of the small intestine to become
smooth and flat. Infected cows rapidly lose weight and usually die. Explain
why this change to the intestinal wall causes the cows to die.

---------------------------------------------------------------------------------------------------

................................................................................................... [2]

[Total: 7 marks]

7 (a) You are given two cells of 1.5 V each, some connecling wires, 2
ammelers, 1 voltmeter, a switch and 2 light bulbs that will only light up
when the potential difference across each light bulb is 3.0 V. Complete a
circuit diagram in the space below connecling all the electrical components
given to enable you lo calculate the resistance of each light bulb.

- ) [4]

(b)  The first light bulb has a volimeter reading of 3.0 V and an ammeter
reading of 20 mA. Calculate the resistance of the light bulb.

[Total: 6 marks])
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SECTION B (40 marks)
Answer Q8 and any 3 other questions in this section,

8 (a) ﬂnwdnquatinnqhmb-ainwrapmumﬂm burning of magnesium in air. A
shiny greyish solid was observed before the reaction but a black solid is
observed afler the 1on.

magnesium + oxygen —s magnesium oxide
(i) Construct the chemical equation for the reaction above,

[<]

(i) Briefly describe an expenment to confirm i the above reaction is
axcthermic. Explain how the observation confirm that the above reaction
& exothermic.

(iii} Lithium can react with cxygen to form fithium oxide. Draw a deot and
cross diagram of lithium oxide. Show all electrons.

(2]
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8 (b) The graph below shows how the boiling point of water changes with pressure.

N\

Boiling point/ °C

} Pressure/ Pa
(i)  Determine the state(s) of water at point Q.

B e [1]

(i) From the graph, deduce the relationship between the boiling point of
water and pressure.

................................................................................................

(iii) With reference to the graph, explain how pressure cooker works.

[Total: 10 marks]
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9 The list below shows the refractive indices of the various optical media.

Optical medium Refractive index
air 1.00
water 1.33
crown glass 1.52
flint glass 1.61
diamond 2.42

(a)  Complete the diagram below to show how a |i
all four layers of optical media. You do not
drawing or indicate the
refraction. The incident

need lo provide an accurate
value of every angle of incidence and
ray has been drawn.

aix\

water

flint
glass

air

GESS 2EXP Science EOY Exam 2B LYT
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9 (b) Glass is the material that is often used to make comeclive lenses in
spectacles. The diagram below shows that correclive lenses work by
refracting light in order to help the eye to focus light more effectively.

eye
Image is blurred as light  Before The right
is not focused on the spot in the
right spol in the eye. aye,

Image is sharper as light After
is better focused on the

right spot in the eye. bbb i

spot in the
aye.

correclive
lens

State the better choice of glass (crown glass or flint glass) to be used to
make such corrective lens that is more effective in focusing light onto the
right spot in the eye. Explain your answer.

123
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9 () Calculate the critical angle of diamond.

critical angle of diamond = ... [2)

(d) Complete the diagram accurately (to scale) to show the exact path of the
light ray as it enters the diamond. Indicate the value of every angle of angle
of incidence and angle of refraction / reflection. You may need lo use a
protractor for this question.

%

3]
[Total: 10 marks]
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10 (a) Some cars have parking sensors that use ultrasound. Ultrasound waves
are sound waves with frequencies above the range of human hearing.

() Circle the ultrasound frequency.

5000 Hz 10 000 Hz 30 000 Hz [1]

(i) The diagram shows a sensor on the back of a car. The parking
sensors emit and detect ultrasound waves when the car is put into

reverse gear. When the ultrasound waves hit an obstacle, the waves
bounce back lo the car.

The time between emitting the ultrasound waves and receiving them
back at the car is 0.004 s, Given the speed of ultrasound waves in air
is 330 m/s, calculate the distance between the wall and the back of
the car.

distance = ... [2]

(b) Explain why a sound wave cannot travel through vacuum.

(2]
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10 (¢) The speed of ultrasound waves in water is 1500 m/s while the speed of

ultrasound waves in solid is 5500 m/s i ltrasou
different speeds in air, water and solid. Sy nd has

.....................................
-------------------------------------------
...................................
............................................

............................................

(d)  Describe one useful ap

disruptive. plication of sound and one scenario that sound is

................................
..............................

......................................
...........................................

....................................................................................... [2]
[Total: 10 marks]
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11 (a) The figure below shows the main events that occur during a menstrual cycle.

B one manslrual cycle

Y

Concantration of
hormones in blood

ulerus lining

Thickness of

NN NN NN
5

14 28
Days

0

The two female sex hormones that are involved in the menstural cycle
are oestrogen and progesterone. Progesterone is released to maintain

the thickness of the uterus lining. Oestrogen is released to repair the
uterus lining.

(i) Ildentify hormone X and Y.

LR | — W v e [2]

(ii) The release of hormone Y is triggered by a biological event. Suggest
the name of the biological event.

(1]
(iii) Suggest and explain how the concentration of hormone Y after day 22
would be different if the woman gets pregnant.
[2]
(BESS 2EXP Science EOY Exam 2016 LYT Need a home tutor? Visit smiletutor.sg
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.........................................
......................
............................

.....................................
.............................
-----------------------------------------

---------------------------------
----------------------------------
................................

(€)  Explain the term ‘contraception’ using spermicide as the example.

......................
.............................................

.................................
--------------------------------
.............................

R o (1]
[Total: 10 marks]
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12 (a) Calculate the effective resistance between point A and B of the circuit
shown below.

[4]
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12 (b) The label below shows the specifications of a baltery pack.

Capacity: 5000 mAh
Input: 5V, 1 A

Output 1: 5V, 1A
Output 2: 5V, 500 mA

Caution:
1. Do nol dispose in fire or water.
L 2. Never attempt to disassemble or reassemble.

()  Calculate the power needed to charge the battery pack.

[2]
(i) Calculate the electrical energy needed lo charge the battery pack for 3
hours,
[2]
(iii) Given that 1 KWh is equal to 3.6 MJ and the cost of electricity is 20
cents per kWh,
Calculate the cost of charging the battery pack for 3 hours.
[2]

[Total: 10 marks]
END OF PAPER
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?'n The Perlodic Table of the Elements
()] Group
| ) I v v vi | v 0
1 4
& H He
;
g 1 2
E T 9 i1 12 14 16 19 20
= L Be g [ N o F Ne
E‘ Lithium | Berymum Bearmgr Cabon | Hirogen | Ougen | Fisenne teaon
3 ] 4 5 ] 7 (] ] 10
- 23 24 7 28 N 32 355 40
= Na Mg Al Si P 8 cl Ar
- Sodipm | Magnesium Ahamiinim Siicon | Phosphona Suslyr Calonne Argon
j 11 12 13 14 15 18 17 18
39 40 45 48 51 52 556 58 58 58 B4 65 T 73 75 70 B0 B84
K Ca 21 Ti v Cr Mn Fa Co Ni Cu Zn Ga Ge As Se Br Kr
Protssaym Calkeium Semrim Titanlpn | Vanedoem | Cheomeam | Mangaress ran Cobot PMickal Cappar ne Ballum | Gorranium | Arsaniz Salwniem Bromane Kryplon
18 20 21 22 23 24 25 28 27 28 29 an 3 az a3 3 35 36
B5 BE 1] a1 93 L] 101 103 1086 108 112 115 119 122 128 127 m
Rb Sr ) 2t Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sh Te 1 Xa
Rubsdiym | Stonsum Yitrium dircomum | Niobium  (Moiybdenum| Techastum | Rutheniom | Anadium | Pallagiom Sdver Cagmium Tracliam Tin Andimony | Tellurhem IoGinE Kanon
ar k] ia 40 41 a2 43 44 45 465 a7 48 40 50 51 52 53 54
133 137 136 178 181 184 138 180 182 195 187 201 204 207 208
Cs Ba La HI Ta w Re Os Ir Pt Au Hg T Pb 8i Pa Al Rn
Casnium Bafum | Landhangm | abnigm Tevtaien | Tungilen Fiharaumm Camium It Paboum D Meroury Thalium Lead Biprmtn Palanium Asimtirn Fadon
56 58 T4 o 3 74 |75 76 T 78 T 80 81 82 B3 B4 A5 BE
228 227 "
Fr Ra Ac
Framgiem Fipgiyer BOlInRIm
ar B8 8o 1
*68-71 Lanthanoid series
180-103 Actinold series
140 141 144 150 152 157 159 162 165 167 168 173 175
Ce Pr Nd Pm Sm Eu Gd Th Dy Ha Er Tm Yo Lu
Carum | Prssedpmics| Naodymium | Promethium | Samadum | Europlum | Gedolinium | Temium | Dysprosiem | Hoimium Ertlum ThulLm Yilwrbiuen | Lutethum
58 L] 1] 81 62 83 B4 &5 L=l B7 1] 4] TO LR
s s T 23z 238
S S e ™ Pa U Np Pu | Am | Cm. | px ct Es Fm Md No Lr
Key X = diomic tymbal Thertum | Pratachieiom | Urasiem | Neptamam | Pluoniem | Amedciem | Curien | Barksioen | Calfamium | Exmtsinium | Farmium dwvium| Mobelium | Lawrsnicium
y b = protan (atomic) numbar | g 91 92 53 94 55 G T L 49 100 101 102 103

The volume of one mole of any gas Is 24dm” at room temparature and pressure (r.lp.).
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2016 2 EXP EOY - Mark Scheme & Remarks
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Paper 1
1 |D 11 B 21 | A
2 A 12 |B 22 | B
3 C 13 D 23 |B
4 D 14 | D 24 | C
5 B 15 B 25 |B
|8 | C 16 B 26 | A
T D 17 c 27 | A
8 B 18 B 28 |D
9 |A 19 B 29 | C
10 |D 20 D 30 |D
T a Answer m remark
1 a | osmosis 1 | no mark if ‘diffusion’ or ‘active transport' is mentionsd along with ‘osmosis',
b 1. The cell sap of the potato has a lower water Rej:
potential than 0.4% sugar solution, * move in/out of potato piece / ... of sugar solution (the main focus |s
2. thus the water move into the cells of the the movement of water into or out of cells due to water potential
potato from the sugar solution via osmosis. gradient)
; * Mention of “partially permeable membrane” alone is insufficient as
3. The cell sap of the potato has a higher water the potato is not covered by one single giant membrane.
. g_lntnm-i!l thtaﬂ 0.6% ﬂugtﬂr ﬁ:'uﬂun-! - * Sugar/ sugar solution enters / leaves ...
. us tne water move out o e Calls O 2 » a co niration ar ter
potato into the sugar solution via osmosis. 9 water conceniration / more wate
) No mark for explanation for only either 0.4% or 0.6% sugar solution
both #1 and #3 point must be correct for 1 mark, explanation. The question asked for ‘explain the difference’
both #2 and #4 point must be correct for 1 mark. :
No mark for answers without reference to the either 0.4% and 0.6% sugar
solutions.
upper sec: the term ‘cell sap’ must be used for plant cells. (although not
penalised in sec 2)
c 0.5% (accept: 0.4% < x < 0.6%) 1_| Rej: answers in range or without unit (%) [0.5 can mean 50%]
Page 1 0f9
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vl bird

[

butterfly

<

each food chain is worth 1 mark. #

bean plant

each food chain Is worth 1 mark. # (no mark if food chain is broken)
» Bean plant — butterfly — yellow bird — hawk
« Bean plant — aphid — yellow bird — hawk
« Bean plant — aphid — ladybird — spider
+ Bean plant — mouse — hawk

-1 mark max if student included decomposer in food web

-1 mark max if student split up the bean plant into its parts while still get the
rest of the food web correct / name part of bean plant (a part of the
organism that is being fed on is not considered as a separate entity in a
food web/ chain)

-1 mark for each exira arrow

# no mark for a food chain without / with wrong arrow / double-directional

arrow.

‘note: each organism.to be presented as singular (although rot penalised in
sec 2)

Cyan object reflects green and blue light. [1]
The green coloured transparent film absorbs the
blue light and allows green light to pass
through [1] *

@ =

3 |a hydrochloric acid
b hydrogen
c potassium chloride
- green [1]. #2 Rej: Cyan is blue and green; Reflect cyan (light need to be mentioned as

colour cannot be reflected, only light can)

#3 Rej: green light reflected / absorbed and reflected (although some of the

green light rays are reflected off the green transparent film, most green light
rays passes through film)* many students missed out the “green light to
pass through"

SA2 Gan Eng Seng School
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’_5 a UV.Wi(any2) or X ¥ No penalty for giving more than 1 correct answer. No mark if
b [XorW e one or more of the additional answer is wrong.
c Y
| € |a . B No penalty for giving more than 1 correct answer. No mark If
. CJ/E one or more of the additional answer is wrong.
. A/C/F
L V. F (2 correct = 1 mark)
| b 1) Bile from gall bladder cannot reach small intestine [1]. 1) Rej: explain that liver produced bile without mentioning the
| ’ bile is unable to reach the small intestine. (Small intestine
2a) The larger fat droplets will not be broken up into concept s important as it shows student understands that fat
| smaller droplets / emulsification cannot take place / the digestion occurs in small intestine.)
surface area to volume ratio of fat droplets remain small.
[1] 2a) Rej:
* Fats cannot be broken down into smaller molecules
2b) Lipase will not be able to break down fats effectively / (bile is not an enzyme)
fast. OR Rate of digestion of fats will decrease. [1] * Explain how bile works but did not explain the
implication of the lack of bile directly.
OR * Function of bile without directly explaining the
| . \ consequences of the lack of bile.
! 3a) Not enough bile to neutralise the hydrochloric acid :
from stomach and there will not be alkaline pH for 3a/ 3b) Rej: take longer time to digest — . (The transit time
Pancreatic and Intestinal enzymes to work. [1] of food substances in the digestive system is fixed. Food
cannot stay for infinite time to wait for complete digestion. )
| 3b) Rate of digestion of fats, proteins and carbohydrate
will decrease. [1) 3a Rej: create slightly alkaline environment (was the initial pH
L ) acidic or very alkaline?)
| ¢ | Asmooth surface means less surface area for diffusion of Rej: no absorption/ harder to absorb

digested food molecules through the intestinal wall. [1]

Absorption of nutrients will be less efficient / slower and
there will not be enough / less nutrients for the cow to slay
alive. [1]

Rej: Explain how villus works but did not explain the
implication of the lack of villus directly,

No mark given for malnutrition alone as this does not reflect

real understanding of the science. Rej: insufficient food

Page 3 of 9
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Most students are able to understand that the ammeter are
connected in parallel to the voltmeter while the light bulb are in
parallel, -

i
]
[

~

-
1S

— i -
T T T ———

|
'l

RETTT etk 4

#1: 2 cells In series to provide the sufficient EMF [1]
#2: 2 light bulb in paralle! [1]

#3: both ammeters connected in series to each of the 2 bulbs |
(accept: 1 ammeter connected in series to the cells,
canusel =1+ [z)[1]

#4: a voltmeter in parallel to the light bulb [1)

-1 mark for incomplete circuit (due to gaps / open switch)

b R =Wl Students converted the current wrongly from mA to A,

=3.0V/0.02 A [1] 2
=150 Q [1]

Paged of 9
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(8 Tai [2Mg+0, 2MgO Students unable to balance the chemical equation as they are |
* correct chemical formulae [1]; Balanced equation o | not able to write down the correct chemical formula. E.g.
[1] oxygen is Oy.

ail | Set up a boiling tube with water and thermometer. Poorly done.
Place magnesium under the boiling tube and light it Unable to relate the increase in temperature in surrounding to
up with a flame. [1] exothermic reaction.

2
The temperature of water will increase to show that
combustion releases heat in the process. [1]
-
aiil 2. Most students are able to draw the jonic bonding.
+ +
2

correct number of electrons in each ion 1]
correct charge of each ion [1]
-1 m for symbols other than dot and Cross used .

bi | Q: Liquid and gas 1 | Most students only indicate liquid or gas. Unable to recognise

that there are two states present.

bii | The boiling point of water increases as pressure 1 Most students are able to indicate the relationship between
increases. pressure and bolling peint.

biii | The pressure in the pressure cooker increases and Most students are able to indicate the increase in pressure
the boiling point of water increases. [1] 5 | causes increase in boiling point but most did nol mention that

the food can be cooked faster.
Food can be cooked faster al higher temperature. [1] |
Page 5of 9
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8 [a | For the last light ray in air, allow £2° deviation from the first
air incident ray(in air)
No arrows at all, or wrong direction of arrow(-1m)
water [1] must be steeper than ray in air
3
Q|HE$ {1] must be steaper than ray in water
| [1] must be parallel to first
- incident ray (in alr)
b flint glass [1] Higher refractive index cause light to Accepl also refracts more Instead of bent further.
be bent more towards the normal and causes the Accepl refracted angle is larger.
light to focus better. [1] Accept optically denser instead of higher refractive index.
2

Note: students who did not indicate bending with reference to
normal are marked correct. But in sec 3, students MUST
indicate direction of bending with reference to the NORMAL
2 Some students mix up c and n.

c n=1/sinc[1]
c =sin' (1/2.42) = 24.4° [1]

Page6of9
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'9 [d f Marking scheme changed
YA [ » Shape of path in general matches (U shape) with arrows
W correctly drawn. If no arrows drawn then no mark given
[1m]
N * Angles (incident/reflected ray) equal and correct (Allow +1°
tolerance between incident and reflecled ray values) [1m]
ALL Angles are labelled correctly[1m)]
i L e.g. If angle labelled 45° but actual measured is 42° then no
Tt it i marks. (Allow £1° between actual measured and labelled
- 7 % value) '
|10 [ai | 30 000 Hz
f all | distance = speed x time taken for sound to reach the wall from car Most common mistake is not dividing the distance
=330 m/s x (0.004 s x 0.5) [1] by 2 [ 0 marks]
=0.66 m [1] Another issue is the non-use of S units (metres).

b |+ Vacuum has ne particles. [1] Most used matter, instead of particles.

* No collision of particles to allow energy (o be transferred Most describe the transfer of energy as vibrations
- from the first particle to the next particle. [1] {accepted)

c * Sound travels as one particle collides with the adjacent Most are able to describe the differences between
particle and energy is transferred from the first particle to the the spaces from solid to liquid and the effect the
nex! particle. 1) space has on the speed of transfer of sound.

* Solid particles are very closely packed while water particles
are closely packed and air particles are far apart from each Yet almost all are unable to explain how sound
other, [1] travels [point 1]
* Energy can be transferred from a solid particle to the next
very rapidly, energy can be transferred from a water particle
to the next less rapidly while energy can be transferred from
an alr particle to the next slowly. [1]
d Useful: car horn to warn others of danger. [1]
| Disruptive: sound paollution from airplanes. [1]
L

Page 7 of 9
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Mix up of hormones despite information in the question

11 | al Hormone X: Oestrogen [1]  Hormone Y: Progesterone [1]
ali | ovulation Most stated puberty/pregnancy
Both unaccepted as ovulation is the trigger of the rise of
. progesterone.
aiii | Concentration of hormone Y would remain at high level Some students state decreasing since there is no more
after day 22 and instead of decreasing. [1] period after pregnancy.
This is to maintain the thickness of uterine lining for This is incorrect as it does not explain the hormone level
implantation of the embryo. [1] corractly.
b Both sperm and egg has a nucleus [1] to contain Most mention the tail (flagelium) found in sperm which
chromosomes. [1] renders it motile.
Sperm has a tail but an egg does not. [1] A significant number failed to mention nucleus and
chromosomes, but chose to state the difference in sizes.
Sperm is motile and can travel from vagina to oviduct but This does not relate to function. (unaccepted)
the egg is not motile. [1]
A few mentioned enzymes in the acrosome for digesting the
wall of the ovum (accepted)
c Spermicide kills sperm cells and prevent the fusion of Some students mention spermicides prevent pregnancy but
sperm and egg, thus preventing pregnancy. failed to mention the killing of sperms (unaccepted)
12 | a Weak in identifying the 3 branches of (100 0 +150 Q),
220 Q and (110 Q+130 Q) in parallel.
Also some students wrongly identified 40 Q and 60 Q to
be in series
4

Page Bof9
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R:1=100+ 150 = 250 0 R:=110+130=240 0 [1]

1/Rs= 1/Ry + 1/ R: + 1/ 220 0

Rs= 1/(1/250 + 1/240 + 1/220) = 78.665 0 = (3.51)[1]

1Ra= 1/40 + 1/ 60
Ri= 1/(1/40 + 1/60)=24 Q [1]

-

Ras=Ri+Ri=7870+240= 102.7 0 =1030 (3.5.1) [1]

(- 1 mark once only If the answers lacks unit)

Some students could not identify the correct values to

=54 000 J x (20 ¢ /3.6 x 1000 000 J) [1]
=0.3 ¢ [1]
R

cost=E xrale
=0.015 kWh x 20 ¢ [1]
=0.3¢[1]

bi [P=IV
=TAx5V[1] substitute into formula
=5WT1]
bii |E=pt Allow ECF but only award method mark
=SWx(3x60x60s)[1] Some students convert to MJ but only divided 54000 J
=54 000 J [1] by 1000 instead of by 1000000.
OR
E =Pt
=0.005 kW x 3 h [1]
=0.015 kWh [1]
biii | cost = E x rate Allow ECF but only award method mark

Comman mistake is wrong conversion of J to kWh

SA2 Gan Eng Seng School
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2
Section A (30 marks)

1 Which one of the following elements has a relative atomic mass of 77
A lithium

B magnesium
C nitrogen
D oxygen

2 The diagram below shows a molecule.

key
@ carbon

® hyd rogen

0 nitrogen

O oxygen
What is the molecular formula of this molecule?
A (CH;:NO B (CHRNO C (NH::CO ‘D (OH:):CN

3 Which of the following diagrams best represent the pariicles of the gas argon, Ar?
A B & D

@
@6 @ C@%O@ ® 6?5? o

4  Which two atoms have the same number of neutrons?
A ‘; B and 'IC
B 1H and j He
C $Na and %Mg
D

16 a2
5 O and u.-,S

5 Sodium reacls with oxygen to form sodium oxide. Which of the following statements is true?
A Sodium oxide can be broken down into simpler substances by electrolysis.
B Sodium oxide has the same properties as sodium and oxygen.
C The substance formed has the same mass as sodium.
D

Two non-metals have combined chemically to form a compound.

Henderson Secondary School ¢E/NLSSEQYIE Need a home tutor? Visit smiletutor.sg
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3

6  Which of the following differences between a metal and a non-metal is not true?

metal non-metal ]
A high boiling point low boiling point h
B high density low density
c brittle malleable
D shiny surface dull surface

The graph below shows how temperature can affect the solubilities of three different salfs.
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sodiu

Q
=
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|
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f
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Which of the following statements is/are true regarding the solubilities of the salts?

I Potassium nitrate has a higher solubility than magnesium sulfate at 50°C.
Il Potassium nitrate has the lowest solubility at 0°C.
Ml Sodium chioride’s solubility increases very slightly with an increase in temperature.

A land Il only B

I and Il only C

It and Il only D

LI and Il

Both solutions F and G are of the same volume and consist of the same type of solute and solvent.
Solution F contains the maximum amount of solute. Solution G contains a small

amount of solute.

Which of the following statements about the solutions F and G is false?
A Solution F has more solute than solution G.

Solution Fis a saturated solution.

B
C  Solution G can dissolve more solute.
D

Solution G is less dilute than solution F,

Need a home tutor? Visit smiletutor.sg
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4
9 The diagram shows the apparatus used for distillation.

tube in the centre
"\ Liebig condenser
.-'II:.I.

wire gauze tube to allow pipe waler to flow out

[l
]
[l
'
'
m distilled water

Which of the following is/are wrongly arranged?

I flow of water in and out of the condenser
Il glass tube
Ml wire gauze

A land !l only B land Il only C Il and Il cnly D I llandIlt

10 Which of the following processes is/are involved in distillation?
A boiling only
B boiling and condensation
C condensation only
D

evaporalion only

Henderson Secondary Schoaol ZEILSSEOYNE Need a home tutor? Visit smiletutor.sg
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——+_.
student1 student 2

Why are the two chromatograms different?

A Student 1 used more of the food dye for the chromatography.

B Student 1 placed insufficient solvent in the set-up.

C Student 2 exposed the chromatography set-up to the air.

D Student 2 used a different solvent which had a different dye snlubilfiiy_

12 When you mix two different substances,
A anew subslan_ce is always formed.
B new substances may or may not be formed.
C  no new substance is formed.

D two or more new substances are always formed.

Need a home tutor? Visit smiletutor.sg
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13 The diagram shows apparatus that has been in sunlight for several hours.

sunlight
4 % 4 / sunlight
walter plant
¥ waler

Compared with atmospheric air, the gas collected at X has
A the same composition.

B more carbon dioxide.

C  more oxygen.
D

maore nitrogen.

14 Which of the following pollutants can dissolve in rain water to form acid rain?

I carbon monoxide

Il oxides of nitrogen
Il smoke particles
IV sulfur dioxide

A land Wl only B landIVonly C MNand IV only D W, mand IV only

15 Which of the following is a luminous object?

A aluminium tin

B glass
C the moon
D thesun
Henderson Secondary School 2E/LSS/EQYNG Need a home tutor? Visit smiletutor.sg
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7
16 What type of mirror is used as security mirrors in shops?

A concave mirror
B convex mirror
C  curved mirror
D plane mirror

17 Which of the following will affect the refractive index of a simple glass block?
A angle of incidence
B density of glass
C  shape of the glass
D thickness of the glass

18 Which letter shows the correct path of a light ray passing from an oplically denser object into an
optically less dense object? .

19 Afish in a pond appears (o be 1.6 m from the surface of a pond. Given that the refractive index of
waler is 1.33, what is the real depth of the fish?

A 084m B 120m C 213m D 293m

Need a home tutor? Visit smiletutor.sg
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20 The diagram below shows an incident ray from air and striking a transparent solid.

What is the refractive index of the solid?
A 0.76 B 0.87 C 1.08 D 125

21 A student sets up a circuit to measure the potential difference across a light bulb as shown below.

@
What should component Z be?

A ammeter

B potentiometer
C resistor
D woltmeter

22 An electric torch's light became dimmer and eventually stopped giving out light. Which of the
following is a valid hypothesis based on this observation?

A The batteries need to be replaced.

B The bulb is the wrong type.

C  The swilch of the torch has to be replaced.
D The torch is old.

Henderson Secondary School 2ENLSSIEOY/16 Need a home tutor? Visit smiletutor.sg

302
SA2 Henderson Secondary School



23 The diagram below shows an electric bell enclosed in a box. Various materials were placed in the
gap and the loudness of the sound heard from the outside was compared.

air...____‘_

=

[

bell __:7- box walls
ol |-

Which of the following materials in the gap will result in the loudest sound?

A air

B foam

C wvacuum
D wood

24 A girl saw a flash of lightning. She heard a loud sound of thunder after 5 seconds. How far is the
lightning from her location? Assume the speed of sound to be 330 m/s and assume the time taken
for light to travel is negligible.

A B6m B 330m C 1500 m D 1650 m

25 In a guitar, plucking harder will givea ... ... sound while plucking a shorter string will give a
srveaeansai. SOUNG,

A higher ; louder
B  louder ; higher
C lower : softer

D softer: lower

26 Astronauts in space communicate via radio. Which of the following statements are reasons for
this?

| The radio transmits sound in the form of waves.
I Their voices cannot be heard outside their soundproof suits.
Il They cannot see each other In space.

A land Il only B Iand M only C  land ll oniy D I ltand
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27 Amber puts some ice cubes in a glass of drink to lower the temperature of a drink.

ice cubes

drink

What is the main process by which the liquid at the bottom of the glass cools?

A
B
c
D

conduction
convection
diffusion

sinking

28 In cold countries, glass windows consist of two pieces of glass separated by a thin layer of air. The
layer of air helps reduce heat loss from the inside of the buildings to the surroundings by

A

B
c
D

absorbence.
conduction,
convection,

radiation.

29 The diagram shows some workers working underground. They light a fire in the tunnels.

Which of the following is the correct reason for doing this?

A The heat from the fire keeps the workers warm.
B The heat is needed to set up a convection current so that the air is circulated.
C The light from the fire is necessary to see clearly in the dark.
D The smoke produced by the fire is used for signalling to people above ground.
Henderson Secondary Schoal 2ELSSEQYI6 Need a home tutor? Visit smiletutor.sg
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30 A setup of two tins are shown below.

After 20 minutes, it is observed that the therm
rise in temperature. This shows that, compa

=

wooden block

A better absorbers of heat.
B better radiators of heat.
C poorer absorbers of heat.
D poorer radiators of heat.
- End of Booklet A -
Henderson Secondary Schoal ZEASSEOYME
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The Periodic Table of the Elements
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2
Section B (40 marks)

(a) The diagrams below show the electronic structure of two different atoms of elements A and B.
."".&“"‘b
 8d e
N e
Teasogyien
element A element B
(i) Identify P and Q.
. [1)
(i) Using the Periodic Table, identify element A and element B.
_ 1)
(b) Another element, X, exists in two forms, as shown below.
74 a1
35 X 35
X-79 atom X-81 atom
Explain the relationship between these two atoms.
{2
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2 Sludy the two experimental set-ups, A and B, shown below.

2gsu§ar 2 g sugar

granules / granules
% stir %
‘ 200 em?
water 3
S
A B
(@) Which set up allows sugar to dissolve faster?

................................................................................................................................................ (1]
(b) Assuming that only 1 g of sugar dissolves in set-up A, what is the solubility of sugar at 90°C?

3 The following shows information about an experimental set up investigating the time taken to
dissolve substance P, '

cup substance P temperature of water/°'C
I 50 g of P in cube form 40
Lo ] 50 g of P in cube form 80

(a) Compare cups | and I, identify the dependent variable and independent variable. [1]

Dependent variable:

Independent variable:

(b) (i) Whatis the difference between a saturated solution and an unsaturated solution?

........................................................................................................................................ [1]
(ii) How can you dissolve more P in the same volume of solvent without heating the mixture?

(c) State two observations that you could make to determine that a mixture of solid P and an
excess of water is a solution.

2]
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4

4 (a) The diagram below shows a set-up to separate a mixture.
Label the different parts of the set-up shown.

[1]
- LY ¥
\\ ¥
|| \g' Al
—
i
ﬂ
S ol
e
L 1

(b) The diagram below shows another separation process.

red dye <

blue dye 0 | ink mixture

solvent

State and explain which dye is more soluble in the solvent.

2]
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() A student wanted to separate a mixture of solids Y and Z. The following table shows the
solubilities of Y and Z in different solvents.

alcohol soluble insoluble

waler insoluble insoluble

Using the information given above, describe how the student could obtain solids Y and Z
separately from the mixture.

....................................................................................................................................................

---------------------------------------------------------------------------------------------------------------------------------------------------

....................................................................................................................................................

-

5 (a) A student wants to investigate the chemical properties of a solution. The student decided 1o
use different natural food extracts as indicators to test if a solution is acidic, alkaline or neutral,
The colours of three food extracts, P, Q, and R, are shown in lhe table below.

orange purple red
}7 Q green pink blue
R green green green

State which food extraci(s) is/are suitable be used as an indicator. Explain why.

-.[2]
(b) Explain whether a datalogger or Universal Indicator is more useful at determining pH.

....................................................................................................................................................
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6

6 The diagram shows two blocks of apartments on each side of a i
: el road.
helicopter is hitting the top window H of the block of apariment on the left AR gt froin 2

helicopter's location

beaam of light

-

1|

I

(a) Complete the diagram above with the following.

(i) the normal at the point where the beam hits window H (1]
(i) the angle of reflection (r) at the point where the beam hits window H [1]
(b) Which window does the beam hit nexl, after a reflection from window H.
................................................................................................................................. (1]
(€) Identify windows other than H, which may also receive light directly from the helicopter.
)

------------------------------------------------
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7 (a) A microwave oven has a power rating of 7.5 kW.

(i) Hmaovenismadlorzhuursaachcfay;

kWh in one day. calculate the energy consumption of the oven in

Energy consumption= ... kWh [1]

(i) I the cost of energy consumption i
ption is $0.25 per kW :
oven for 2 hours per day over 30 days. pe h, calculate the total cost of using the

Totalcost=§ ........c.ccooo.......... [2)

(b) Study the picture below that shows an electrical power outlet in a house.

(i) Explain why the house might be in danger

(i) Suggest a precaution the People in the house can take to avoid the danger.

1]
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8 The diagram shows a guitar and a close-up showing the guitar's strings. Sounds are produced
when the strings are plucked.

guitar strings

State and explain how the sound will change for each of the following situations.

(a) The string is plucked harder.

.................................. -[2]
(b) A thinner string is plucked
..... . 8 M R e B i S S B o o .-12]
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9

9 A saucepan with a thick iron base contains water and is placed on a flat electric hot plate,

Plastic handle

(a) State the process by which heat energy is
(i) transferred from the hot plate to the walter.

1]

(i) spread throughout the water.

(b) State one reason why the water reaches boiling point more rapidly with a lid on the pan.

; .-[1]
(c) The sides of saucepans are often polished. Explain how this reduces heat loss.

1]

- End of Section B -
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10
Section C (30 marks)

10 (a) Classify the following as chemical or physical changes.
(i) expansion of a metal ball
(iii) mixing citric acid with baking soda

-------------------------------------------------

.................................................

(ii) extracting aluminium from aluminium oxide

(iv) using electricity to cover a key with a thin layer
of chromium

.................................................

................................................

(b) State the type of chemical reactions for the following.
(i) burning of paper

.................................................

(i) exposing iron to air and water

.................................................

(iii) heating copper carbonate strongly

(iv) reacting hydrogen with oxygen to form water

(c) State two differences between thermal decomposition and combination.

[2]

{d] Complete the following word equations.

() ammonia solution + sulfuricacid = ... 4 water

(i) zinc + hydrochloric acid =  zinc chloride +

W RS ¥, 2 potassium nitrate
+ carbon dioxide
+  waler

[4]
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11 (a) A student made two unsuccessful attemplis to light up a light bulb as shown below.

—r s

—o Lg

attempt 1 attempt 2

(i) Give one reason why the light bulb did not light up in attempt 1 or attempt 2.

) swa [1]
(i) In the space below, draw a circuit diagram {o show how you would connect the light

bulb to the electric cell so that the light bulb will light up. [1]
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(b) The diagram below shows a diagram of a circuit set up by a student.
b s
X

T—O/ o
T

(i) Another bulb was connected at point P, How would this affect the brightness of bulb §7
Explain your answer.

b
———

- [2]
(ii) In the circuit diagram above, draw an ammeter at a position where the overall current of
the circuit can be measured. 1
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(c) The figure below shows two speaker units, X
salesperson claims that the sound quality of the
has a higher price because it is energy-saving.

and Y, on sale at an electronics store. The
wo speakers are comparable but speaker X

X

The table below gives the power and prices of both speakers.

| speaker X A GG —
_energy rating (kW) 122 |36 l
onergy use per hour (kWh) |22 36

Lprice($) 700 _ 1560 ‘

Using the information

provided in the table, a person needs to decide which speaker has more
value for money.

(i) If the speaker will be used for 1 hour daily, calculate the costs per month of using each
speaker. Assume that a monih

has 30 days and that the cost of electricity is $0.25 per
kWh.

Cost of using speaker X permonth =§

Cost of using speaker Y permonth = § PR )
(i) What is the monthly cost savings of using speaker X7

i R N e _ eossqasiessssivss L 1]
(iif) Speaker X costs $140 more than speaker ¥_ If a person purchases speaker X it will take
a few months before this $140 is regained through the monthly cost savings in (ii).

Calculate the number of months that a person needs to use the speaker to regain the
$140. Round up your answer to the nearest month,

Numberofmonths= ... 2]
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12 (a) A student placed one end of four different rods A to D of the same size in a beaker of boiling
water. The temperature of the ends of the rods are measured after 5 minutes.

temperature at the
end of the rods
rod A 60°C
boiling rod B 20°C
waler
| at 100°C
rod C 40°C
rod D 80°C

(i) Rank the rods from the best to the poorest conductor of heal. Explain your answer.

- [2]
(ii) The student took rods A and D out of the water and heated one end of each rod over a

flame. After 10 minutes of heating, the students observed that the heated rod A turned
red-hot but not rod D. Explain this observation.
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(b) Two identical cups with the same volume of boiling water under the same surrounding
conditions are left to cool fo room temperature. One can is painted silver and the other painted
black. Two graphs P and Q are plotted in accordance to the results of this experiment. Each
graph represents a can that cools to room temperature at a specific time

temperature (°C' )
t

room temperalure }

..........................................
----------------------------------------
................................................

...................................................
...........................

...............................................
---------------------------------------------------------

(i) Which graph represents the black cup and the silver cup? Explain.

MK

— End of Booklet B -
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1

HENDERSON SECONDARY SCHOOL
END-OF-YEAR EXAMINATION 2016

2E SCIENCE Marking Scheme
Section A (30 marks)
1 2 3 4 5 6 7 8 9 10
A C A C A C D D A B
11 12 13 14 15 16 17 18 19 20
D B c C D B B D C D
21 22 23 24 25 26 27 28 29 30 |
D A D D B A B B B A
Section B (40 marks)
hn Answers Remarks
1 [a) ||(i] }F — electron, Q - nucleus &)
(i) JA ~ magnesium, B - chiorine 1]
(b) [They are isotopes [1] [2] - -
Because both have 35 protons but X-81 has two extra neutrons. (1] must refer to data
( Same number of protons but different number of neutrons/ atomic mass/
nucleon number.) :
2 (a) A (1]
(b) 0.5 g sugar per 100cm® of water [1] (or 19/200cm?)
3 (a) ndent variable - time taken to dissolve . ‘I1]
ndependent variable — temperature of water
.(h} i) A saturated solution has the maximum amount of solute/dissolved 1]
olids whereas more solute/solids can still dissolve in an unsaturated
olution.
i) [Change the solvent (to one where the P has a higher solubility). [1]
() A solution is clear/lets light through but a suspension is opaque/does not [2] for any 2
Llight through. [1)
When left lo sit, a suspension will have particles that settle to the bottom,
but a solution will not. [1)
When fillered, a suspension will leave a residue, but a solution will not. [1]
4 ((a) A - filter paper, B - filtrate [1] for both
(b) [The red dye is more soluble in the solvent [1] [2]
because it travels a further distance on the chromatogram than the blue
—=—==2 LTer distance on the chromatogram
dye. [1]
(c) Add alcohol and stir to dissolve Y. [1] [4]
ilter resultant mixture. [1]
is the residue. [1)
vaporate alcohol from filtrate to get Y. [1]
S fa) cts P and Q can be used as indicators [1] (2]
cause they show different colours in acidic/alkaline/neutral (at least 2)
lutions(OR at different pHs). [1] |
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(b) A datalogger is more useful [1] (2]
use it can be used to differentiate pH mo finely pared
niversal Indicator [1] i "
R to one decimal place whereas Universal Indicator ca
ifferentiate pH to whole numbers. [1] -
6 (a) (i) T [1] for normal
- 1/
{1] for reflected
ray and angle r
(b) window V [
(c) All windows from A to G. (1]
7 fa) (i) Energy usein 1day=7.5kW x 2 h = 15 kWh [1]
(ii) [Energy use in 30 days [1] (2]
= 15 kW x 30 days = 450 kWh 1m energy use
—— 1m cost
| =450 kWh x § 0.25 per kWh = $ 112.50
(b) Ki) Too many appliances using one outlet. [1] (2] -
High current drawn can cause an electrical fire. [1]
ii) One appliance to one outlet, especially healing appliances. (1]
8 fa) Louder sound [1] [2)
cause a higher amplitude is produced. [1] r\lu contradictions
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(b) Higher pitch [1] LE] |
use a thinner string has a higher frequency [1] 0 contradictions
9 () ) konduction 1]
ii) convection [1]
(b) Reduce heat lost via convection. [1]
(c) [Shiny surfaces are poor emitters of heat. [1]
Section C (30 marks)
bn Answers Remarks
10 (a) }m physical 12]
: 1m for 2
Ki) khemical
(iii) chemical
(iv) chemical
(b) [(i) fombustion . [2] )
1m for 2
(ii) fusting/oxidation HHRE
(i) thermal decomposition
(iv) bxidation/combustion/ combination

€) [Thermal decomposition occurs in the presence of heat but combination 2]
does nol require heat. (1]

Thermal decomposition breaks down one reactant into two or more
products, but combination has two or more reactants and results in one
or more products. [1)

(d) () mmmonia solution + sulfuric acid < ammonium sulfate + water (1]
(i) inc + hydrochloric acid > zinc chioride + hydrogen (1]
(iv) potassium carbonate + nitric acid = potassium nitrate 2]
+ carbon dioxide + water
11(a) (i) Attempt 1: circuit does not have ene upplylelectric cell [1] either for [1)
Altempt 2: circuit is open / Not a complete circuit [1]
ii
(i) El— (1]
|
11Kb) (i) [The brightness of bulb S will decrease. [1] (2]
New bulb is connected in series to bulb S.[1]
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Qn  |Answers

11i(b) (i) 5

1]

mmeter in series
ith electric cell
on main branch

Cost of speaker X per month

= 2.2 kWh x 30 days x $0.25 per kWh = $16.50
Cosl of speaker Y per month

= 3.6 kWh x 30 days x $0.25 per kWh = $27

(c) |(i)

12]

1m working

1m both answers | -

(i) Electricity cost saved by X per month [1]
= $27 - $16.50
. $10.50

[1] for working or

v
Ennw e.cf.

(iii) ll‘«luml:walr of months for X to result in cost savings over Y [1]
= $140/$10.50 per month
= 13.3 =14 months (rounded up)

]

1m working
1m answer
llow e.c.f.

12|(a) ‘(ij E?ank: D.A C,B
he best conductor of heat will transfer heat to the opposite end the
fastest [1) -

(2]

(i) Rod A conducts heat away from the heated end more slowly than
rod D.[1]

Thus the healed end of rod A does reaches higher temperatures
(gets red-hat). [1]

(2]

(b) (i) [Heat is transferred by conduction from the water to the cup. [1]

and by conduction and radiation from the cup to the air. 2]

[3]

i) P represents the black cup whereas Q represents the silver cup [1]
because silver surfaces cools at a slower rate than black ones. 1]
silver surfaces are poor radiators of heat compared to black
F.urfaces.[ﬂ

(3]
l

- End of Examination Marking Scheme -
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b R ( ) B Y
ST JOSEPH'S INSTITUTION
END-OF-YEAR EXAMINATION
(SECONDARY 2)
LOWER SECONDARY SCIENCE 5 OCTOBER 2016
PAPER 2 1 hour 45 minutes
0800 - 0945 hrs

Additional Materials: NIL

READ THESE INSTRUCTIONS FIRST

- Answer all the questions in the Spaces provided on the question paper.

Write in dark blue or black Pen. You may use a soft pencil for any
diagrams, graphs or rough working.

- Use pi (TT) value preprogrammed in calculator.

. Express your final answer in 3 significant figures where appropriate, show

all working, and include units in all your working.

Do not use staples, paper clips, highlighters, glue or correction fluidtape.
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Section B
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Section A (40 marks)
Answer all questions in the spaces provided,

A1 A student comes up with the hypothesis that the more weight a toy
car has, the faster it will move down a slope. He makes use of the set
up shown in Figure A1 below to test his hypothesis.

starting
height

Figure A1
a. Based on his hypothesis, state the 2]

i. dependent variable:

ii.  independent variable:

b. State one control variable in the experiment.

[

€. Briefly describe the ste

ps the student should carry out in order to (2]
test his hypothesis.
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A2 A golf ball at rest on a rough surface is given a light push and it rolls in
the direction shown in Figure A2.

W

Figure A2

a. On the diagram, draw and label one vertical force and one [2]
horizontal acting on the golf ball.

b. Explain why the golf ball comes to a stop eventually. [1]

A3 Figure A3 shows an electric circuit and the conventional current flow.

9V
— 28 }—ifij—o—0

612

802

30

Figure A3

a, Calculate the effective resistance of the circuit.

Effective resistance =

4
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b. Calculate the potential difference acro
1 resistor,

I. Potential difference across 2 () resistor =

ss (i) 2 a resistor, and (ii) 8

il. Potential difference across 8 Qresistor= ...

The table below shows the
of five particles re
atoms or ions. The letters

number of protons, neutrons and electrons
presented by the letters L to P. The particles are

representing the particles are not the

symbols of the elements.
Particle Electrons Protons Neutrons |
L 6 6 6
M 1 1 0
N 12 12 12
o 10 12 12
P Il 18 16 8

Use the letters L to P to answer the following questions.

a. Which of the above particles is a metal? Use the electronic
structure of the particle to support your answer.

......................................................

b. Particles L and M are involved in bonding to form a particle with
the chemical formula of LMa.

i. Write down the electronic structure of particles L and M
below.

[1]

(2]

(1]
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ii. Hence, state the type of bonding between particles L and M, (2]
giving a reason for your choice.

A5 Peter was conducting an experiment using aqueous sulfuric acid and
dqueous sodium hydroxide shown in Figure A5 below. Both are
colourless solutions.

Figure A5

a. Write down the chemical formula for the solutions. 2]
i.  Sulfuric acid

ii. Sodium hydroxide
b. Pelerfilled three beakers with sulfuric acid, sodium hydroxide and
water respectively. However, he did not label the beakers and

thus he had difficulty identifying the solutions as all of them are
colourless,

Describe a simple test that Peter can conduct to identify the
beaker containing sulfuric acid from the rest. [2]
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A6 Figure A6 below shows the cross-section of plant organs that are
involved in the movement of substances in a green plant.

Intracellular air

space
Figure A6
a. ldentify the parts labelled: n
1
- HTE . 3
b. Identify T and name the cells that control the opening of T. [1]

c. State and define the process which is responsible for the [2]
movement of water molecules from the intracellular air space o
the surrounding environment via T.
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AT A scientist monitors the heart rate of an athlete exercising on a running

machine. Results of her experiment are shown in the table and plotted
graph below.

speed of running 2 4 6 8 10 14
machine in km / h

heart rate in beats / 87 [104 1122 (139 [156 |192
minute

200 : : .8

180 : . ] FH

3

140 i e

120 ' 222

Heart Rate in beats per minute

8

¥ ,: - L &
T
S e =

0 2 1 ] 8 10 12 14
Speed of running machine km/h

a. Use your graph to state the heart rate of this athlete when he is (1]
running at a speed of 12 km / h,

b. Use ideas about aerobic respiration to explain the shape of the [3]
graph.

........................................................................................................
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c. The heart pumps blood around the body. This supplies oxygen for
aerobic respiration in the body cells.

i. How is oxygen carried in the blood? [1]

il Arteries are blood vessels that may carry oxygenated and [2]
deoxygenated blood. Name one artery that carries
deoxygenated blood and explain why.

Name of artery: ...
Explanation:

AB  Figure A8 shows a model of digestion and absorption in the alimentary
canal. This model comprises of a beaker containing water, A tubing
containing starch solution and amylase is immersed in the water. The
tubing is permeable to water and sugars but not starch.

N

tubing

N

-

waker

starch

o :
7 arpuse

beaker

In this model, what represents,

3. thesmallintestine: . ... . . [1]
b. the blood: R ST+ | |
Sl T ——— [1]
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A9  The female reproductive system is shown in Figure A9,

\ E |
Figure A9
a. On Figure A9, mark the oviducts with the letter X. it
b. Stale the process that occurs at Y? [1]

A10 Fiqure A10 shows the number of adults with HIV/AIDS in sub-Saharan
Africa between 1985 and 2005

i

number

of adults

with

HIVIAIDS

1985 1995 2005
Figure A10

a. State two trends shown by the graph. (2]

10
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b. Suggest two ways by whi
it ys by which the spread of HIV/AIDS may be [2]
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Section B (30 marks)

Answer all question in the spaces provided on the question paper.

B1 Figures B1(i) and B1(ii) show a 3-pin fused

cable.

x @
Y

@I
D

Figure BA(i)

Earth wire
Neutral wire
Live wire

a. Complete Table B1 by:

-

e - A e
-

Figure B1(ii)

() Using the letters X, Y and Z for the terminals, and

(i) Identifying the corresponding colour of the wires connected to

o -

the terminals.
—Tﬂrminars of .
3-pin plug Terminals of 3-pin plug Colour of wires
Earth
Neutral
- Live
Table B1

b. What is the purpose of the earth wire?

SA2 St. Josephs Intitution

plug and an exposed power

[3]

(1]

12
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¢. The 3-pin [.ﬂl:lg is connected to an electrical appliance which has
an operating current of 8 A,

Fuse 1 Fuse 2 Fuse 3
Current rating 8 A 10A 13A

Which of the following three fuses 1, 2 or 3 shown above is most  [1]
suitable to be used in the plug? Explain your choice.

d. The power rating of the appliance is 90 W and it is switched on for
30 minutes each day. '

i. Calculate the amount of electrical energy, in kWh, used by
the appliance in a week.

Electrical energy used by appliance in a week=_. ... .. [2]

ii. Given that 1kWh costs 27 cents, calculate the cost of using
the appliance for a month.

Cost of using the appliance = ssasisssarisinises. 1)

e. Describe one electrical hazard in household electrical circuits. 2]
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B2  Since the beginning of the industrial revolution in the early 1800s, fossil
fuel-powered machines have driven an unprecedented burst of human
industry and advancement. The unfortunate consequence, however,
has been the emission of billions of tonnes of carbon dioxide and other
greenhouse gases into Earth's atmosphere.

a. Draw a dot and cross diagram of a carbon dioxide molecule [2]
showing only valence electrons in the space provided below.

b. Carbon dioxide in the atmosphere can be absorbed by the ocean
water. This helps to reduce the amount of carbon dioxide in the
air. When carbon dioxide dissolved in the ocean, it reacts with
water according to the flow chart shown in Figure B2b(i).

Figure B2b(i)

14
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Figure B2b(ii) below shows how the concentration of carbon
dioxide affects the acidity of the ocean water.

s
I,

SA2 St. Josephs Intitution

Atmospheric carbon
dioxide concentration (pH)
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Figure B2b(ii)

Explain in terms of hydrogen ions, why there is a general  [2]

decrease in ocean pH from 1985 to 2005.

The key component in the shells and skeletons of many
marine species is calcium carbonate (CaC0s). Laboratory
studies were made on a marine species pteropod’s shell.
The shell when placed in sea water with pH levels projected
for the year 2100, slowly dissolves after 45 days.

Explain why the pteropod's shell dissolve in the sea waler.

Need a home tutor? Visit srﬁ?letutor.sg
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c. Scientists say they have found a workable way of reducing
carbon dioxide levels in the atmosphere by adding lime to
seawater. And they think it has the potential to dramatically
reverse carbon dioxide accumulation in the atmosphere. (Cath
ODriscoll in SCI's Chemistry & Industry magazine)

Lime is the name of a natural mineral, calcium oxide. It can be
obtained by heating calcium carbonate (limestone).

i. Write down the electronic configuration of a calcium atom [1]
and an oxygen atom,

T
Oxygen: .......................

ii. Hence, draw a dot and cross diagram of calcium oxide [2]
showing all the electrons in the space provided below.

li. Describe with the help of a word equation, how lime (calcium  [1]
oxide) can help reduce the ocean's acidity (carbonic acid).

iv. Suggest another way to help reduce the ocean's acidity  [1]
level,

16
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B3 a. Figu

re B3a below shows the various organs in the human

digestive system,

SA2 St. Josephs Intitution

Figure B3a

Identify the following parts. (2]

Amylase is an enzyme that helps di
gest carbohydrates. 1
Name the two organs where amylase is produced. H

Give the word equation for any one of th : .
e enz t
named in (a)(ii). ymalic action  [1]
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b. Enzymes are affected b
have an optimum pH,

y changes in pH. In general, enzymes

However, the optimum is not the same for each enzyme. The
following procedure demonstrates the effect of pH on the activity

of the enzyme trypsin.

Yo

kil el

10 ml of a protein solution is added to each of five numbered

test tubes.

The pH of each of the test tubes is maintained.

An equal mass of trypsin solution is added to each test tube.
The temperature is kept constant at 37°C.

The results are recorded at the end of the three hours in the

table below,
Test Tube pH Mass of Product / g
1 2.0 03
2 35 0.8 |
3 7.0 1.7
4 85 3.5
5 10.0 2.1

Using the data from the table, draw a line graph of the "Mass  [3]
of Product vs. pH" (plot the pH on the x-axis).

Scale
X-axis: use 1 square = 1 unit
Y-axis: use 1 square = 0.5 gram

SA2 St. Josephs Intitution
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iil. Explain why a smaller mass of roduct i di
iyl i) p ct is found in test tubes [2]

iii. Describe the relationship betwee
product formed. v n pH and the mass of [1]

End of paper
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Answers to LSS Sec 2 - Paper 2

End-of-Year Examination 2018
Section A
A1 a. | Based on his hypothesis, state the [2]

i. | dependent variable:

Time laken

ii. | independent variable.

Weight of toy car

b. | Control variable

Height from which toy car is released/slope used/gradient of slope

c. | Briefly describe the steps the student should carry out in order to test |  [2]
his hypothesis.
Measure weight of toy car Release toy car from fixed point
Record time taken to reach fixed point at the bottom of slope
[Calculate speed using distance/time if dependent variable is speed]
Repeat using toy car of different weight
A2 | A golf ball is given a light push and it rolls in the direction shown in the
diagram.
(a) On the diagram, draw and label two forces acting on the golf ball. [2]
weight l friction
B (b) Explain why the golf ball comes to a stop eventually. 1]
Kinetic energy of the ball is converted to heat and sound due to friction
therefore the ball stops eventually.
A3 |(a) I 1T 1 1
R 6 3 2
R=20 (2]
~ effective resistance, Ry =2+ 2+ 8 =120
; 9 2
(b) i S —— s TS 2l
Hlutal 12
(i) ~ potential difference across 2 ohm resistor =0.75x2 =15V
(i) - potential difference across 8 ohm resistor=075x8=6V
20
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(c)

_9=6-15

Ilg F3 =025 A

Particle N is a metal because N's electronic structure is 2,8,1. It has
1 valence electron thus it is in group | in the periodic table / it will
form a cation of 1+ charge.

2]

E T 24

M:1

(1]

iil. | Covalent bonding. One atom of L shares its four valence
electrons with four atoms of M forming four single L-M bonds to
reach slable octet electronic configuration,

[2]

Sulfuric acid © H.S04

Sodium hydroxide : NaOH

2]

Add afew drops of universal indicator /methyl orange to each beaker
separately. If it is sulfuric acid, universal indicator will turn from green
to red (Ul) /orange to red (methyl orange.

Or dip both red and blue litmus paper into each of the beakers. If it is
sulfuric acid, it will turn from biue litmus red. .

Or add some calcium carbonate into each of the beakers. There will
be effervescence abserved in the beaker with sulfuric acid

[2]

R Phloem
S Xylem

[

Stoma. The guard cells conltrol the opening are of T.

[1]

Transpiration. The process whereby plants lose water through

evaporation from aerial parts of the plant (mainly the stomata of
leaves)

[2]

A7

] read +/- one small square from graph (expect 174)

[1]

at higher speed muscles are used more / more active [ contract more
frequently;

respiration rate increases so more oxygen / oxygenated blood
needed;

heart rate increases (o supply more oxygen / oxygenated blood

[2]

i. | Itis carried by haemoglobin in red blood cells

(1]

ii. | Pulmonary artery. Blood coming from the head and the rest of
the body is deoxygenated,

[2]
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1

A8 In this model, what represents,
a. |tubing [1]
b. | water [1]
c. | Starch (do not accept starch and amylase) [1]
A9 | The female reproductive system is shown in Figure A9.
Y
Figure A9
a. | On Figure A9, mark the oviducts with the letter X. (1]
b. | State and explain briefly the process that occurs at Y7 (1]
Ovulation.
A10 | a. | Statetwo trends shown by the graph. [2]
Any two of the following: _
I number of affected people increasing
Hii. - fastest increase in 1990s any 3
li.  rate of increase slows (after 1998)
Iv. _more women affected than men
b. | Suggest two ways by which the spread of HIV/AIDS may be | [2]
reduced.
Any two of following:
I education / make people aware
- i, Don't share needles
| .  use of condoms
| tv.  fewer sexual partners / abstinence

Need a home tutor? Visit smiletutor.sg
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Section B

B1 [(a) Iﬁd S S T E%ﬁ;ﬁmin 3]
X Earth grean'yellow
3 Y Neutral _ hiluse
z Live brown j
[fﬁmnrkﬁ:ruammrmﬂmml
() | The purpose of the earth wire & &5 dive current flowing on | [1] |

the external metal parts of appliance to the groundlelectrical
sockel, if the live wire touches the metal case. This is sn that the

user will not get an electric shock,

(e} | 10 A. Fuse value chosen should be slightly higher than rated [1]
current, This ensures that the current is cut off a5 500N &8s a faull
develops in the appliance. [idea that current may increase to a
value thal causes appliance to be damaged if not cut once fault
develops]

() [} E=008kW=15hx T days = 0.315 kWh [1m for correct 3]
conversion of W s KW and minutes to hours]
(ii) cost=0.315 kWh = 27 cenis per kWh = 4 = 34 0 cents

allow ecf

(e) | Any one of the following: 2]

*  Wom insulation — may cause electric shock if user comes into
contact with bare live wire

* Overloading — may cause overheating and electrical fires if
currant is too high

* Damp conditions — result in short cireuit and electric shocks if
L | user with damp hands handle electrical appliances

e . @

ii. | When carbon dioxide dissalves in the ocean, if forms carbonic | [2]
acid which ionizes (partially) to preduce hydrogen ions. This
increases tha total concentration of hydrogen ions in the ocean
decreases the pH value.

2 |

Need a home tutor? Visit smilletutor sg

SA2 5t Josaphs Infitution


Rum
Stamp


ey
.

The calcium carbonate in the shell reacts with the acid /

[1]
hydrogen ions present in the ocean to form salt, carbon
dioxide and water.
i. |Ca(2,8,8,2) [1]
0(2.6)
ii. (2]
= 2+

iii.

Calcium oxide + carbonic acid =
calcium carbonate + water

[1]

iv.

By reducing the emission of carbon dioxide | using energy
efficiently and conserving energy so that less energy Is

produced by burning fossil fuel which will produce carbon
dioxide.

[1]

B3 i | A Stomach (2]
B Pancreas
C Small intestine
D Rectum

Mouth. Pancreas

[1]

Starch — Salivary amylase — mallose or
Starch — Pancrealic amylase — maltose

(1]

SA2 St. Josephs Intitution
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Using the data from the table, draw a line graph of the
“Amount of Product vs. pH" (plot the pH on the x-axis). Axis +
Plotting + Line

[3]

Scale
X-axis: use 1 square = 1 unit
Y-axis: use 1 square = 0.5 ynit

Less products are found in test tubes 1 and 2 than in the others
as these tubes are placed in an acidic environment, Trypsin
which is found in the small intestine works best in an alkaline
condition and thus more products are found in the other tubes.

(2]

The amount of product formed increases from an acidic
condition (low pH) till an alkaline condition (higher pH).

(1]

SA2 St. Josephs Intitution
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SECTION A : [30 marks]
Each question is provided with four possible answers (A, B, C and D). Select the most
appropriate answer and shade your answer in the Optical Answer Sheet provided.

1 Which one of the following statements about mass is true?

A Mass varies according to location.

B Mass and weight are equal and interchangeable.

C  Mass varies according to the amount of matter in the object.
D Mass varies according to the shape the object is molded into.

2 Which of the following properties make(s) copper a suitable material for electrical
wiring?

| High ductility

Il High malleability

Il High melting point

IV High electrical conductivity

A land ll only B

Il and IV only
C I, Mand IV only D

LI and v

For questions 3 and 4, refer lo the data, which shows the number of hours and electrical energy
consumed by Timothy's home appliance in a day.

Electrical energy Duration of usage per day
Appliance consumed per day (kWh) (hour)
_ w 25 1
X 3.5 1
¥ 17.0 17 |
i . 21.0 14

3 Which one of the following appliances has the lowest power rating?

A W B X
cC Y D Z
4 If the power supply company charges $ 0.20 per kWh, what is the total cost of energy
consumed by all the appliances in 30 days?
A §$880 B $117.80
C 5264 D $ 3534

b
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5 Which one of the following is true of a fuse?

A fuse should be fixed on the earth wire.

A fuse can only be found in a three-pin plug.

A fuse of any current rating can be used in a circuit.

A fuse blows when too large a current flows through the circuit,

COow>»

6 A plane mirror is inclined at 20 ° to the horizontal floor. A light ray strikes at an angle
of incidence of 25 °.

A" .
\ -
% 4
N8, .
% mirror
What is the angle of reflection?
A 5° B 20°
C 25° D 45°
7 Which one of the following colours is not found in the spectrum of white light?

A Black B Violet
C Yellow D Indigo

8 What colour would a yellow shirt appear under cyan light in a dark room?

A  Red B Green
C Bilue D Black
9 Isaac accidentally caused a dent in his Ping-pong ball. Which one of the following will

restore the ball to its original shape?

Place the ball in hot water,

Place the ball in the freezer.

Squeeze the ball on all sides.

Heat the ball over a non-luminous flame.

Com>»
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10

11

12

-

When you stand on bare feet with one foot on the stone floor and the other on the
carpet, the stone floor feels colder than the carpet. What is the most likely explanation?

Airis unable to circulate through the carpet fibres.
The stone floor is at a lower temperature than the carpet.
The carpet radiates more heat towards your feet as compared to the stone floor,

The stone floor conducts more heat away from your feet as compared to the
carpet.

o0Om>»

Four similar cans contain the same volume of water initially at 90 °C. Which one of the
following cans of water will be the warmest after 5 minutes?

A B
)
Dull black Dull black
-
G D
. HESm————

Polished silver - . :
can == @ e Polished silver
_____ can

A piece of thin card is held against the teeth of a wheel. When the wheel is turned at a
high speed, a note is heard. Which one of the following will lower the pitch of the note?

‘5\ Direction of rotlation

~= Thin card

Use a thinner card.

Tumn the wheel more quickly.

Use a wheel that has fewer teeth.

Press the card against the wheel with a smaller force.

ooOom>»
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13 Which one of the following is not an atom?

com>»

Neutrons Protons Electrons
7 8 8
8 g 10
11 10 10
1 11 11

14 Shane found an unknown element. He later finds that it has 5 electrons more than a
sodium atom. What element could it be?

A
Cc

Silicon B Sulfur
Carbon D Fluorine

15 Which graph shows the temperature change when steam at 120 °C is cooled to 20 °C?

c

Temperature B Temperature
4 A
0 ¥ Time 0 * Time
Temperature D Temperature
' £
0 —* Time 0 * Time

16 Which one of the following is the reason why matter expands upon heating?

CoOom>»

Heat energy causes the particles to move faster and become further apart.
Heat energy causes the particles to move faster and become closer together.
Heat energy causes the particles to move slower and become further apart.
Heat energy causes the particles to move slower and become closer together.

17 What happens when the temperature of a solution is increased?

A
B
C
D

Rate of dissolving decreases.

The solution will become diluted.

Solubility of the solute increases.

Less solute can be dissolved in the solvenl.

18 Which one of the following groups contains mixtures Qe&d?a home tutor? Visit smiletutor.sg
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Air, milk, carbon
Salt, sugar, water
Sulfur, oxygen, steel
Milk, seawater, blood

ocOoOm>

19 Which one of the following is an important factor for the successful use of paper

chromatography?

A Presence of heat

B Difference in colours

C Difference in boiling points

D Difference in solubility of dyes

20 Which one of the following products is incorrect when the reactant undergoes
combustion in air?

, Reactant Product
A Sulfur Hydrogen sulfide
B Carbon Carbon dioxide
Cc Hydrogen Water
D Magnesium Magnesium oxide

21 Which one of the following is a balanced chemical equation?

KaMnOa + Clz = KMnOa + 2KCI

BCO2z + 6H20 2 CsH1206 + 602
4NaHCOs = 2Na:C0O: + H:0 + 2C0:
Al + NaOH + 4H20-> NaAl(OH) + 2H.

ooOomw>»

22 Aring of bark is removed from a balsam plant.

ring of bark removed

What causes the swelling in the stem above the removed ring?

Accumulation of salts and water due to the removal of the xylem tissue.
Accumulation of salts and water due to the removal of the phloem tissue.
Accumulation of food materials due to the removal of the xylem tissue.
Accumulation of food materials due to the removal of the phloem tissue.

oOm>»
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23 Which one of the following processes is responsible for pulling water up a plant?

A Osmosis B Diffusion
C  Transpiration D Photosynthesis

24 Where does chemical digestion take place?

I Mouth

Il Stomach

M Small intestine
Large intestine

v
A land ll only B WandIv only
C 1 ltand Il only D LI mandiv

25 The graph shows the relationship between temperature and the rate of an enzymatic

Rate of reaction
I

7
P

A

= ——p— &-' Temperature / °C
1 20 30 4 pe

Which one of the following statements is most appropriate?

The enzymes are inactive at 40 °C.

The enzymes denature at low temperatures.

The optimum temperature for the reaction is 50 °C.

The enzymatic activity increases with temperature up to 40 °C.

= lve i
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26 The diagram shows the reproductive system of a man.

bl

( b

i
/ Q

R

S
What are the structures P, Q, R and S7?

P Q R S

A Sperm duct Urethra Testis Scrotum
B  Sperm duct Urethra Scrotum Testis
C Urethra Sperm duct Scrotum Testis
D Urethra Sperm duct Testis Scrotum

27 Which one of the following correctly describes ligation?

Itis a permanent contraceptive method.

Itis performed to the sperm ducts of a man,

It prevents implantation of embryo from oceurring.

It involves the removal of the ovaries from a woman.

ocomp

28 A newly wedded couple decides to do some family planning to avoid pregnancy. In
which week should the couple not have sexual intercourse if the woman's menstrual

period started on 5 Feb?

e |4 Feb ]

Mon Tue Wed Thu Fri Sat Sun

A 1 2 | 3 | 4 5 6 7

B | 8 9 | 10 1 12 13 14
3 15 16 17 18 19 20 21
b | 2 23 | 24 | 25 26 27 28 |
| 2 | T
8 Need a home tutor? Visit smiletutor.sg
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29 A campaign is introduced to the public to reduce the spread of HIV. Which one of the
following advice should be included?

Do not hug people who are carriers of HIV.,

Do not talk with people who are carriers of HIV.

Do not share cups with people who are carriers of HIV.

Be faithful and have sexual intercourse with one partner only

COoOm>»

30  Which one of the following about sexually transmitted infections (STls) is correct?

STls are only caused by bacteria.

All STls are fatal and untreatable.

STls cannot be passed on from mothers to their babies.

People infected by STis look and feel healthy in the early stages of infection.

Com>»
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SECTION B : [40 marks]
Answer ALL questions in this section. Show your workings and write your answers in the
space provided. .

1 The diagram shows a plan view of a fish tank containing a clownfish.

>

Side B

Side A Water
Air

Joel can see two images of the clownfish when he looks from side A and side B
of the tank.

[a)' The two rays of light, from the clownfish, that is refracted at side A of the fish
tank has been drawn.

With the help of these two rays, locate and label the position of the image,
Ia, of the clownfish due to the refraction at side A. [2]

(b) The image of the clownfish can also be seen due to the refraction at side B.
The position of the image is located at Is.

Complete the ray diagram by drawing two light rays from the clownfish, to
show how Joel sees the image from side B. [3]

10 Need a home tutor? Visit smiletutor.sg
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Water out

Electric heater —

Water in «--—— &~ —

The diagram shows a hot-water tank with an electric heater,

] _—— Water

(a) Explain how the water above the heater becomes warm.

(b) Explain why the heater wo
of the tank.

11
SA2 St. Patrick's School

. [3]

uld not be able to heat up the water at the bottom

2]
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3 A ship is making use of an echolocation device to determine the depth of the
sea beneath it.

dmm s
-

de R TR AR Bin

(a) The speed of sound in water is 1500 m/s. The time taken for the sound pulse
to reach the seabed and then retumn to the ship is 1.8 5.

Calculate the distance between the ship and the seabed.

[2]
(b) Briefly explain how sound is transmitted through water.
. 2
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4  Alex was given a mixture of four diffe

rent solid substances, W, X.Y, and Z. Below
is some information about these sub

stances.
| w X Y z |
Soluble in water Yes No No No
|_Soluble in alcohol Yes Yes No No
Aftracted to magnet No No No _ Yes
Does not Does not Does not
Effects of heat decompose Decomposes decompose | decompose

(a) Alex conducted a series of separation techni
substances W, X, Y and Z from the mixture. C

ques to separate each of the
in the blanks with suitable separation techniq

omplete the flow chart by filling
ues.

Substances W, X, Y. Z

---------------------------------

[

Subétances W X Y

Add water followed by (ii)

---------------------------------

Substances X, Y

Add alcohol followed by (iii)

---------------------------------

Substance Y Substance X + alcohol

[3]
(b) To obtain pure and dry samples of substance W, Alex performed
evaporation to dryness to the mixture obtained in (a)(ii). He decided to use
the same method to obtain pure dry samples of substance X as well.
Suggest two reasons why it is unwise to do the same for substance X.
e [2]
(c) Hence, name a suitable separation technique to obtain a pure and dry
sample of substance X from the mixture obtained in (a)(iii).
]

Need a home tutor? Visit smiletutor.sg
13

363
SA2 St. Patrick's School



5 Photochromic lenses are eyeglass lenses that darken automatically when
exposed lo sunlight, then tum clear again when you return indoors.
"

Low sunlight Moderate sunlight Bright sunlight

The lenses contain silver chloride (AgCl), which decomposes into silver and
chlorine when stimulated by sunlight. The metallic silver appears as very small
‘flakes’, which are evenly distributed in the mass of white silver chloride, making
the lenses look grey. In the absence of sunlight, silver and chlorine recombine,
making the lenses clear again.

(a) Write down the word equation for the decomposition of silver chloride in
photochromic lenses.

1]

(b) Hence, write down a balanced chemical equation for the decomposition
reaction.

(€) A student commented that the photochromic lens is an example of both a
chemical change because new substances are formed. and a physical
change because it is reversible.

Do you agree with the student? Explain why.
(2]
14 Need a home tutor? Visit smiletutor.sg
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6  The diagram shows the human alimentary canal.

(@) Name the secretion, which Passes down tube X and explain how it helps in
fat digestion.

... [2]
(b) Incases of diarrhoea, name the major process in region Y, which is no longer
occurring naturally.
iz 18]
() Cellulose is a complex carbohydrate.
(i)  There are no enzymes in the human body that digests cellulose. State
what happens to cellulose in the human alimentary canal.
. 1]
(i) Unlike humans, many herbivorous mammals have a large appendix
containing bacteria, which digest the cellulose cell wall of plants.
Suggest the likely end product of cellulose digestion in herbivorous
mammals.
.
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7 The diagram represents the human circulatory system.

A Tissues of 7
. the body ¥

B

(a) On the diagram,
(i)  label the blood vessels Q and R, [2]

(ii) label structures X and Y. [2]

(b) State one difference between the structure of blood vessel R and that of a
blood capillary,

]
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8  The diagram shows the reproductive organ of a woman.

(a) Label parts P and Q.

[2]
(b) By studying the diagram caref indi i i
B answer,g ully, indicate why this woman is infertile.
............................................................................................................................................. [2]
(c) Place an X on the dia ’ '
‘ ) gram to show where ilize
implanted in a healthy woman. S R v e (1]
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SECTION C: [30 marks]
Each question carries 10 marks. Answer any THREE FULL questions in this section. Show
your workings and write your answers on the writing paper provided,

1 (a) Gabriel plans to determine the purity of an iron rod by calculating its
density.

()  Tofind the diameter of the iron rod, he makes use of a pair of vernier

calipers.

2 3
9 & 10
Iron rod
What is the diameter of the iron rod? [1]
(i)  Given that the length and mass of the iron rod is 460cmand 70 g
respectively, :
(A) caiculate the volume of iron rod, [1]

(Take m = 3.142, volume of cylinder = mrh)

(B) and hence, calculate the density of the iron rod. (2]

(b) An ironsmith heats solid iron to 1538 °C in order to for it to melt and be
cast into spherical ball bearings.

(i) Using diagrams, draw out the particles of solid iron and molten iron.  [2]

(i) Hence, describe the differences in the arrangement and movement
of the particles in solid iron compared to molten iron, (2]

(iii) Explain why the density of molten iron is lower than that of solid iron
of equal mass. [2]
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2 The resistance of an electrical . ,
with temperature. component X, as shown in the diagram, changes

The following graph shows the variation of the resistance of X with temperature

Resistance / 0

1E ry i1 T — T
- =4 HhHE )
14 1 2 :
= LERRIID
12 " -
10 5 :
. N i} 41
8 =
ire - 4 M
6 ':‘,-‘. __"‘ : 4 T
-t k] . . ‘ +
4 EHEHART ]
2 i 4 S
: R .
0 20
40 60 80 100

Temperature / °C

(@) From the graph, determine the resistance of X
(i) at20°C, [1]

(i) at60°C.
(1]
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(b) The electrical component X is connected in series with a 10 Q light bulb
and a 28 V battery as shown in the diagram.

28V

10 Q

X

(i) For atemperature of 60 °C, using your answer in (a)(ii), calculate

(A) the total resistance of the circuit, [1]
(B) the total current in the circuit, [2]
(C) the potential difference across the light bulb. [2]
(i)  When the temperature decreases, state and explain what happens
to the current in the circuit. [2]
(iii) Hence, deduce the brightness of the light bulb. [1]
20 Need a home tutor? Visit smiletutor.sg
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3
(a) The diagram shows the dpparatus used for the distillation of seawater,

Thermometer

Liebigs
conde:
Seawater o
 Porcelain chips
X
-
(1) What is the function of the parcelain chips in the seawater? [1
(ii) Whatis the function of the thermomeler? [1]
1
(iil)  What is X known as? Identify the liquid
- [2]

Meed a home tutor? Visit smiletutor.sg
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(b) Aspirin is a medication used to treat pain and fever. It is made from a weak
acid, salicylic acid. The following experimental set-up is used to find out
the concentration of acid found in aspirin.

Retort stand —— Burette

Aqueous sodium hydroxide

Tap

Conical flask

Mixture of crushed tablet
in 100 cm?® of water with
5 a few drops of methyl
orange indicator

A few drops of methyl orange indicator is added to the conical flask
containing a mixture of a crushed tablet in 100 c¢m? of water. Then,
aqueous sodium hydroxide is slowly released from the burette into the
conical flask until the point where the mixture is of pH 7.

() State the likely pH of the mixture in the conical flask at the start of

the experiment. [1]
(i) Name the reaction involved in the experiment. (1]
(i) Hence, state the general equation for this reaction. [1]
(iv) It is later found that methyl orange indicator is not suitable for this
experiment. Explain why, and suggest a suitable indicator for the
experiment. [3]
22 Need a home tutor? Visit smiletutor.sg
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4 (@) The following shows a cell from an organism.

()  Name the type of living organism in which a cell similar to the one
above could be found? [1]

(ii) State two reasons for your choice in (a)(i). [2)

(b) The cellis placed in solution X for 10 minutes, and is then transferred into
solution Y for another 10 minutes. Figure | and Figure Il show the
appearance of the cell after being placed in X, and then Y respectively.

Original cell After placed in After placed in

solution X for solution Y for
10 minutes 10 minutes
Figure | Figure Il

()  The solutions used are concentrated salt solution and distilled
water. Identify X and Y. [2]

(i)  Explain what has occurred to cause the cell to appear as it does
when it is placed in solution X_ (3]

(i) What will be found in region A of Figure Il after the cell iIs placed in
solution Y? Explain your answer [2]
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2016 SA2 Sec 2 EXP Science Answers
==L 39EC < EAF Science Answers
Section A [Total 30m]
; C 11. C 21, B
2 D 12. C 22. D
3, C 13. B 23. C
4. C 14. B 24, C
5. D 15. B 25, D
6. C 16. A 26. A
7. | A 17. C 27. A
8. B 18. D 28. C
9. A 19, D 29 D
10. D 20. A [ 30. D& ]
Section B [Total 40m]
> i =
Side B
Total
5m 5m
Side A | Water
| | Air | |
[ ( Im: Rays extrapolated to locate la |
1m: Label Ia at the point of intersection of the extrapolations,
1m: Two rays drawn extrapolated from Is to eye.
1m: Direction of arrows from fish towards the eye.
| 1m: Rays from fish that bend away from the normal at side B.
S B g —l
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2a

Water around the heater gets heated up, becomes less
dense [1] compared to the water around it and rises [1/2]. As
the warm water rises, it pushes the cooler water to the
bottom / cooler water sinks. [1/2] Convection currents will be
set up [1].

3m

Total

2b

There are no convection currents [1] set up below the heater
as cooler water, being denser, will remain at the bottom of

the tank. Water is also a poor conductor of heat [1] and will
only be heated up by conduction very slowly.

Im: The water molecules will be pushed upwards and get
heated up via conduction as they pass through the heater.

2m

Distance to and from the seabed
=1500*1.8

= 2700 m [1]

Distance between ship and seabed
=2700/2

= 1350 m [1]

3b

L —

2m

Total

4m

Sound is transmitted through vibrations [1] of water

molecules forming regions of the compression | Y2 ] and
rarefactions [ ¥ ].

2m

Magnetic separation [1]
Filtration [1]
Filtration [1]

Accept: Use of magnet, Magnet, Magnetism, Magnetic pull,
Magnetic attraction

Reject: Filter paper, Filter funnel

Ignore mild spelling errors

am

Total
6m

4b

The solvent, alcohol, is flammable. [1] X will decompose
under strong heating. [1]

2m

4c

_C_ryﬁaliisation_

im

5a

‘Silver chioride = Silver + Chiorine

Accept: Silver chloride + heat / sunlight & Silver + Chlorine
Reject: Silver chloride - Silver + Chloride

im Total
5m

2 Need a home tutor? Visit smiletutor.sg
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2AgCl 2> 2 Ag + Clz

1/2m: Correct chemical formula for Silver (Ag)

1/2m: Correct chemical formula for chiorine gas (Clz)

1m: Correct balancing (Awarded only if the chemical formula
of all three substances are correct)

Deduct 1m for using “=" instead of i 4
Reject: AG, CL, CL2, CP

Reject: Sunlight 2 2 AgCl > 2 Ag + Clz
Reject: 2Ag + Cl; = 2 AgCl

2m

Disagree [1]. It is not a physical change as it is not reversible

by physical means [1 I

Accept: Itis only a chemical change as the change is only
reversible by chemical means.

Accept: It is only a chemical change as no physical chanqe
can result in formation of new substances.
Reject all explanations if "Agree”.

2m

6a

Bile [1]. It emulsifies [1] fats,

Accept: It increases the surface area of fats.

Accept: It physically breaks down fats into smaller droplets.

2m

Absorption of water (and mineral salts).

m

' 6ci

It remains undigested.

Accept: It is excreted as faeces.
Accept: It passes through the canal as digestive fibre.
Reject: It turns fats into fibre.

Beii

1m

Glucose

1/2m: Maltose
Reject: Sucrose, Starch, Glycogen, Maltase

7a

m

Total
5m

Q: Vena Cava OR Vein
R: Aorta OR Artery

X: Left [0.5] atrium [0.5]
Y: Right [0.5] ventricle [0.5)

Reject: Pulmonary artery, Pulmonary vein

im
each

(4]

muscular walls,
"-—-'“-

The capillary is one-cell thick but R has thicker and more

im

Total
5m

B p—

— _J

Need a home tutor? Visit smiletutor.sg

SA2 St. Patrick's School

377



Version 11

Ba | P: Ovary
Q: Vagina 1m
= each
1/2m: Egg / Ovum 2]
Bb | The fallopian tubes / oviducts are blocked [11.
This will prevent any sperms from reaching and fertilising any
released ovum f egg [1].

“m Total
1/2m: The ovary tiubes are blocked. Sm
Reject: This will prevent implantation of the cvum from taking
place,

5 N
m
| ' (Accept anywhere within the uterus) |
Section C [Total 30m]
1ai [ () 1.57cm - [ im
1aii | A, Volume ’
=3.142* (1,57 2)* * 4.60 m
- =881em?(3sf) -
B. Density
= 70/ 8.90642317 [1] 2m
=7.86 glom® (3 5.1.) [1] =
i [() — ]

@ [@% o Total

10m

. (i} Solid iron particles are packed tightly in a fixed, regular
pattern while molten iron particles are randomiby
arranged. [1] Solid iron particies vibrate about thair fixed 2m
positions while molten iron particles are free to slide
past one another, [1] -

(i) Particles of liquids are usually spaced slightly further
apart compared to that of solids, resulting molten iron o

ve a volume red to solid iron given | 2m
masses. [1] Since density is the measure of mass per

unit volume [1], molten iron will be less dense compared

to solid iron.

—_— L e ——

4 Meed a home tutor? Visit smiletutorsg

S5A2 5t Patrick's School


Rum
Stamp


Version 11

2a [(i) 100 m
(i) 4 Q 1m

2bi | A. Total resistance
=10+4
=140 im

ECF from 2a to be awarded.
B. Current Total
=28/14[1) 10m
=2A[1) 2m

ECF from A to be awarded.
C. P.d. across light bulb

=10*2[1] OR 28*10/14

=20 V1] 2m

ECF from A and B to be awarded. B
2bii | When temperature decrease, the total resistance in the

circuit increases. [1] Hence current in the circuit decreases. 2m
i (1] AL :
2biii | Since current in the circuit decreases, brightness of Y i
decreases, |
[3a [ (i) Itis to ensure a smooth boiling process. 1m ]
(ii) Itis to measure the temperature of the vapour entering
the Liebigs Condenser. ’ '
Accept: It is to measure boiling point of water im
1/2m: It is to measure temperature of air in the flask
1/2m: Itis to measure temperature of heat supplied
Reject: Itis to ensure constant temperature N
(iii) X is the distillate [1]. It is water [1]. _2m
b () 3spH<7 m
Accept: pH 1 or pH 2 | Total
(if) Neutralisation reaction 1m 10m
(iii) Acid + Alkali > Salt + Water im |
(iv)Methyl orange changes from red to yellow at pH 4 [1].
The mixture is hence, still acidic and has not reached pH 3m

7.[1
He could use litmus / universal indicator / red cabbage '

indicator / pH meter / bromothymol blue / phenolpthalein
instead. [1]

1m: Methyl orange does not change colour at pH 7.
1/2m: Methyl orange shows orange even when the
solution is acidic, neutral or alkaline.

Reject: Cabbage ]
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4a | (i) Plant. ]
Tm
Accept: Leaf cell, fem, fungi, root cell
(i) It has a cell wall [1] and one central large vacuole [1].
Accept: It has a regular / fixed shape 2m

Accept: It has no chloroplast (if (i) stated fungi / root cell)
Reject all answers if (i) stated Animal cell.

4b | (i) Xis distilled water [1] and Y is concentrated salt solution -
[1].

(i) There must have been a higher water potential in X

compared to that in the cell [1]. This resulted in osmosis
[1] to take place where water molecules will move

through the partially permeable cell membrane [1] into Total

the cell, causing the cell to appear turgid. m 10m

1/2m: water osmosized into the cell
Reject: cell absorb water - _

(iif) Solution Y will be found in A. [1] The cell membrane
pulls away from the cell wall as the cell becomes flaceid,
creating space for solution Y to enter [1] through the
permeable cell wall.

Accept: Salt solution will be found in A. 2m
Accept: The cell wall is fully permeable.

Reject: The cell membrane pulls away from the cell wall.
Reject: Salt will be found in A.

Reject all explanations if “salt” or “Y" was not mentioned
at all.
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SECTION A [10]: Multiple Choice Questions
Answer all questions in the brackets provided.

1 Which of the following is an example of a contact force?
A electrostatic force
B friction force
Cc gravitational force
D magnetic force { )

2 The picture below shows two children on a see-saw. The boy weighs 400 N and the girl
weighs 500 N. Both children are 0.5 m away from the pivot,

What is the direction of the moment due to the weight of the boy?

A anticlockwise

B clockwise

C downward

D upward { )
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3

3 A ball is thrown straight up into the air. It moved from P to Q as shown in Fig 3.1 and
dropped from Q to P as shown in Fig 3.2.

Fig 3.1 Fig 3.2

Which one of the following is correct?

Potential energy of ball Kinetic energy of ball
from P to Q fromQto P
A decrease decrease
B decrease increase
C increase decrease
D increase increase ( )

4 A hearing aid is aftached to the ear to help people who suffer from hearing loss.

What is the main function of a hearing aid?

To decrease the amplitude of sounds sent from the surroundings.
To decrease the frequency of sounds sent from the surroundings.

To increase the amplitude of sounds sent from the surroundings.

L o T = ¢ B -

Toincrease the frequency of sounds sent from the surroundings. ( )
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4
5 Fireworks is the main highlight of every year's National Day Parade.

EMrd said that it took 4 seconds for him to hear the fireworks, after seeing
them explode in the night sky.

If sound travels at 300 m/s, how far away was Edward from the fireworks?

A 75m

B 120 m

Cc 600 m

D 1200m ( )
6 Blue and yellow light are shone on a white screen as shown in the diagram below:.

blue

yellow

What colour is region Y?

A blue

B green

C yellow

D white ( )
7 Which of the following statements correclly describes how a parallel beam of light will be

reflected when it hits an uneven surface?

The beam will be reflected as convergent rays of light.

The beam will be reflected as diffused rays of light.

The beam will be reflected as divergent rays of light.

The beam will be reflected as parallel rays of light. ( }

o O m >
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8 Amy looks at herself in front of a plane mirror.

Which of the following statements correctly describes her image?

o0 w>P

Her image appears to be laterally inverted.
Her image appears to be nearer.

Her image appears to be real.

Her image appears to be smaller.

9 Which of the following statements is the definition of current?

L= B+ < B -

Current is defined as the flow of charge per resistance.

Current is defined as the flow of charge per unit time.

Current is defined as the flow of charge through a component.

Current is defined as the flow of electricity. ( )

10 Study the circuit below. All bulbs and battery are in working condition.

+L_

m

-®—

Which one of the following correctly states the number of bulbs that would
still be lit, when one or more bulbs are disconnected?

Bulb(s) disconnected

A A
B B&D
C Cc
D E&F

SA2 Yio Chu Kang Secondary Sch

Number of bulb(s) still it

1

2
3
4 ( )
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SECTION B [40]: Structured Questions
Answer all questions in the spaces provided.

11 Fig 11.1 shows an experiment conducted by an engi softness i
; _ ngineer, to test the :
engineer places a brick on the soil and measures the depression caused by the i?rl;sk?ﬂ Toe

soil

Fig 11.1

Which face of the brick, A, B or C, would cause the deepest depression?
Explain your answer.

-------------------------------------------------
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12 (a) Fig. 12.1 below shows a book at rest on the table.

Fig 12.1
(i) On the picture above, draw arrows fo represent the weight and normal contact
force acting on the book. Label the forces drawn [2]

(ii) If a horizontal force is applied on the book, state the change in motion of the

.................... e st [1]

(b)

Fig 12.2

(i) State the mass of the book in kg.

mass=.......kg [1]

(i) Taking acceleration due to gravity to be 10 m/s?,

Calculate the weight of the book.

Need a home tutor? Visit smiletutor.sg
weight= . ... __......N [1]
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13 Fig 13.1 below shows a father carrying his baby home from the carpark and climbing up

three levels of stairs to his flat. The carpark is 20 m away from the stai
the flat is 2.5 m high. ¥ tairs and each level of

25m
25m
25m -
» 20 m %.E‘
A

Fig 13.1
(a) The father weighs 600 N and the baby weighs 50 N.

(i) State and explain the work done by the father in carrying the baby as he
walks from point A to B.

(2]

(i) Calculate the work done by the father when he climbs three levels up the
stairs with his baby.

Workdone=_.._........J [2]
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14 Fig 14.1 shows a particular sound wave.
amplitude / m
Py
> lime (s
_4 b
Fig. 14.1
(a) On the axis provided below,
(i) draw a sound wave which has twice the loudness as the original sound.
amplitude / m
A
4
N\
5 : \/ : - + — lime /s
24
41
[1]
(i) draw a sound wave which has twice the pitch as the original sound.
amplitude / m
A
44
2 o
= f . - 4 , : : > time /s
=2 4
44
[1]
(b) Explain why sound energy travels faster through solids than through air.
........................................................................................................... (2]
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15 One of nature’s most splendid masterpieces is the rainbow. Fig. 15.1 shows a light ray
striking a raindrop.

incident
ray

Fig. 15.1

{a) The part where light ray strikes on the surface of the raindrop has been magnified in

Fig. 15.2 and 15.3 below. Part of the light ray is reflected while another is refracted
as it enters the rain drop.

(i) In Fig 15.2, draw and label the normal and the reflected ray,

air
waler
incident
ray
G0°
Fig. 15.2
(2]
(ii) Slale the angle of reflection.
angle of refleclion=_........___.»® (1]
(iii)  In Fig 15.3, draw and label the normal and the refracted ray.
air
walter
incident
ray
Fig. 15.3
[2]

(iv)  State if the angle of refraction is bigger than, equal to or smaller than the
angle of incidence.
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(b) Explain how a rainbow can be formed from visible white light in nature.

[2]
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16 Fig 16.1 below shows a schematic diagram of the electrical circuit in Mr Goh's house.

Fig. 16.1

(a) (i) Explain how the fuses protect the appliances from being damaged.

.................................................
.................................................

(i)  State one difference between a circuit breaker and a fuse.

...............................................................
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(b) Fig. 16.2 below shows the lighting circuit for Mr Goh's living room.

(i)

(i)

(iii)

(iv)

& Do
@ —o~0— ¢4+
two way swilch

—— oy ___o~o—

Fig. 16.2
Each light bulb has a resistance of 20 0.

Calculate the effective resistance of all three light bulbs when they are
connected.

Effective resistance= ... 0 [2]

Explain how the two way switch works,

.................................................................................................

Suggest one location in the house where the two-way switch would be
useful.

Mr Goh wishes to install a fourth light bulb in his living room which can be
switched on or off without affecting the other bulbs,

Draw on Fig. 16.2 above to show how this light bulb should be
connected lo the existing circuit. 1]
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17 State one advantage and one disadvantage of generaling electricity from a hydroelectric
power plant.

............ e e e a ettt a e s s a g s e rne s nas s smsinsssinsinnns [2]
18 State one effect of an electric current and provide an example of its application.
(2]
19. Fig. 19.1 below shows the packaging for a 60 W LED light bulb.
Fig. 19.1
(a) Explain what ‘60 W' means.
........... Eerisaan i se s st s T e ss e b e e R s st s s se rassassarseresseranerss 1]
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(b) A 240 W light bulb and a 60 W LED |

ight bulb were both switched on for 24 hours.
The cost of electricity is $ 0.25 / kWh

Calculate how much money can be saved by using the LED light bulb.

Savings =§ ... [3]

20  Fig 20.1 below shows Mr Goh's electri

cal sockel connecled lo multiple plugs, with all of
them switched on at the same time.

Fig. 20.1

Describe the electrical hazard that would possibly occur from Fig. 20.1.

END OF PAPER
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Y10 CHU KANG SECONDARY SCHOOL

MARKING SCHEME
Exam: EOY 2016 Subject: SCIENCE (Physics) Level: 2E
SECTION A (MCQ)
01. | B Friction force is present whenever there is contact
02. | B | Boy moves clockwise
03. | D | Ball PE increases as it gains height. Ball KE increases as it falls
04. | C | Increase loudness (amplitude) of sound sent from surroundings so that the ear can hear clearly.
Distance travelled by the sound = speed x time taken ]
05. | D | Distance travelled by the sound = 300 x 4
Distance travelled by the sound = 1200 m
06. | D | Yellow (red + green) + blue = while
07. | B | When a parallel beam of light hits an uneven surface, diffused ray of light will be reflected.
08. | A | Image formed by plane mirror will be laterally inverted. '
09. | B | Current is defined as the flow of charge per unit time. R
10. | B | When B & D blow, A & F will stiil light up,
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SECTION B

1 | Face B would cause the deepest depression. [1] B
| memhdeﬁned%fmmscﬁgperunﬂarea,ﬁmmﬂhasmm [1] :
| area of contact, i will generate the greatest pressure, which causes the deepest '

0] _| depression, ) = S . S T———
12 | (ai) Normal
I Contact force '
[1] for each
correc| arrow
{ AND label,
|
(aii) | The book will start to move. (1]
| (b) [2409=024kg e 1
L (bi)) [Weight=0.24x10=24N o — T forans
13 (ai}) | The done by the father is 0 J. As the force of the baby is u 1] |
while he is moving horizontally. OR force is perpendicular to that of distance | [1] .
] travelied. _ \ v A
(ail) | Work done = Force x distance moved
wﬂ[& dﬂﬂﬂ = ﬁﬁﬂ ® 75 I1]
Work done = 48751 I [1]
e | — = e S |

14 | | One advantage of using a hydroelectric power plant is that it does not produce | [1] any one
: pollutanis OR, it uses renewable source of energy,
|
' One disadvantage is that it requires a large amount of land to be flooded OR [1] any one

destroys ecosystem due to flooding OR it prevents nutrients from flowing down
a river,
14 | I D — L S —
15 An effect of a current is the Heating effect. One application is the Eleciric ketile | [1] effect

OR; [1] application
lighting effect, Light bulb OR;
chemical effect, electroplating OR: .

_Maanetic effect, lelephone speaker |

SA2 Yio Chu Kang Secondary Sch

Need a home tutor? Visit smiletutc?r.sg

398



16 | (ai) ) N -
amplitude | m i
F
4
i i | | i —e
time | 5
21 :
! !
i
Sama frequency, amplitude doubled.
(il o - = o m
amplitude / m 1
R\
| | E" I
I TM\ i 1 i i i b_ |
V\y ! 1“13‘ " I
| g 1
o

‘ Same amplitude, frequency doubled {Two cycles within same time .,
i) Ecluntl nnu‘gy 15 baml'ﬁ'rndtrr lha maumﬂ pa'tidu Mm 1]

! Fl:l 2 | sabds !u gr E ﬂm]igg ll‘_tm in
A5 a resall, muﬂmmsrxﬁmmmmaﬂmi ak. o)

T 1 iy 1 . o - e i == BT
(ai) | \ [1] rormal
e “-,_!‘H!IEI::I:E:-LI ray | [1] reflected
‘ . \ | ray accurale
‘ Acident -
Ry T3
I
[
- --! - —
, (ail) | Angle of reflection = 30° o T
| (mi) | - o
| [1] narmad
{'Ijmh‘ﬂd_ud
incident mﬂs
T refracted
ray
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-

(aiv) | Angle of refraction is smaller than angle of incidence. “1_] 1
- (b) | When light enters and exits the raindrop, different colours of the white light are 1]
. r rmal through different angles. This causes the while 1] I
. light to disperse into different colours. Thus creating the rainbow. ; j
| - | |
18 | (ai) | When excessive current enters the circuit, the fuse will "blow’/the wire inside |{1; I
fuse will creates an n circuit lo an rrent from |
. entering, thus protecting the appliance. . I ]
| (ai)) | The to me it blows, but the circuit breaker does [1]
- I‘IIJI.HEI:’.\E to ber&plawd e SO — . .
- (bi) | All bulbs are connected in parallel i [1] working
| R LA | ] ans
[ Ryotar Ry Ry R, |
|' 1 _1.1 1 |
Rromt 20 20130 '
| 1 3 ‘
R'I':rrnl‘ 20 |
Rrotat . . |
1 3 . ’ |
RT;mH = 66710 :
(bii) N == - N A | [1] extension
) by parallel
A U= with swtich
Ny O~O—
, NS
i
)
| &, o0
| (biil) | When one switch s on, it can be off by the switch on the ofher end. 10)
| (biv) | At both ends of a long corridor or at the start and end of a staircase. (1]
19| (a) | 60 W means thal 60 J of energy would be converted wilhin 1 second, e
(b) | Energy usage of light bulb = 0.24 kW x 24 = 5.76 kWh | [1] Energy
Energy usage of LED bulb = 0.06 kW x 24 = 1.44 kWh | usage by bulb
[1] Energy
Savings = (5.76 - 1.44) x 0.25=$ 1.08 usage by LED
[1] savings
Ans = §1.08
| 20 | Electrical fire is likely to occur as a large current wil be drawn fromthe  [1]
B | socket/mains when all appliances are switched on at the same time. L
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