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2
1 o, Koand L are structures found In plant cells pisced undar an elaciron microscape,

Adaplod from hifocdanwd i g

\Which option identifies structures J, K and L correctly?

_ J _ K T v ]

A | Cyopasm | Nucleus ~ Cellwal I_
|8 | Cytoplasm Nucleus _._nnm..m_.m_.w_.!_..a.al |
e | Dlepplasm Nucleolus Cell Wail _
|D | Nucleoplasm | Nugleolus Ubpér Enidaimis. |

2/ The graph shows the energy level when hydrogen peroxide i= broken down inlo water and
oxygen, in the presence and absence of enzyme catalasa,

*

Energy level

Water & oxygen

What f& the difference In actvation energy of the reaction when the catalase anzyme is
present and whan it is absent?

SMSS 2015
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3 The disgram shows the procedure fo prepare slides containing onion epldermis soaked in
different liquids. |, Il and 11| represent the siides which were preparad and set aside for 10
min before being observed under the microscope.

) < rEmove aine of the inner fleshy feaves

exch layer has 2 red epidermis

S (158 T ers fa pull

== offwihin stripet red
g epvgarmis from fhe

= outerside of the feal

(gt a4 2mal
piete m distitedwarer

use filter papar
Lo draw ouf the

Taken from hfp:fwwe nufffeidfoundation. org

Which option accurately describes the cells under slides |, [l and 17

_ [ _ [ il
| Plasma membrane natl | Plasma membrane not By

L& Jisible _ uisible sl
"' | Plasma membrane nol Plasma membrane not
Eastl visible S ___visible |
{ _ Plasma membrane not | Plasma membrane nol
| g _ Plasmolyzed _ Vi \isTHie
it | Plasma membrane nat

o _ Plasmalyzed _ 5 Plasmplysed

SMS5 2015

4 The diagram shows a drop of ink being added to & beaker of water, Afler 30 minutes, &
homogenous salutlon was oblainad,

_ After 30 minutes, a
Dye molecule 1 \water maolecule hamagenouws solution
._.. I / was obtainad

Adapted fram solanwlld ucdawvis ey

Students X, Y and Z made some comments aboeu! the chservation.

X:  Thechange is due to water moving through osmosis.

¥:  Thechange can ocour faster if the temperature is higher,

Z:  If two drops of dye were added, the homogenous selufion would be oblained in less
than 3¢ minutes

Whach studaris are correct?
A Xand Y only
X and £ only

B
€  ¥YandZonly
D X YandZ

For questlens § & 6, refer 1o the table which compares the nufritional component betwean

cow's:milk ard human mike,
‘Nufritional Compongnt cowsmilki% [ human milk/ %
Water - 818 | Bl4
Prateln” T T 33 1.6 ll
Carbohydraie. 43 5,98 1
Fat I . 45 - 375 |
Vitamin A (I 100 g} 180 188.9 _
| Witamin C (mg/ 100 g) 1.6 =F— 4 |
| Niacin ) r e

&  Based on fhe data provided, which of the stalements is correct?

Cow's milk has about twica the amount of profein canlen! cempared 1o human milk
Cow's milk has maore Vitaming A and G than human mitk

Humanmilk is more difuled than cow's milk.

Human mif iz more fattening than cow's milk,

o0Om>

EMSS 2015
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Researches have been carried out fo determing if the type of milk provided to babies, human
milk (breast milk) or cow's milk. (formula), wil affect brain developmen of babies. The
following is exiracted from an article published by Brown University on Juneg &, 2013,

‘A new study by researchers from Brown Unharsity finds more evidence [(fat reastfieeding
is good for babies” braing ... The research found that by sge & babies who had been
bregstad axciusively for al leas!t three months had enhanced develepment in kay parfs of tha
firain comparad 1o children who were fed formuwls exclusively or who ware fed & combination
of formula and breast milk ."

Based on the nulritonal component of cow's milk and heman milk, what is & reasonable
explanation for the findings mada?

A Additlen of kol water 1o prepare formula mitk for bables had desiroyed the essential
componénts for brain developmeant.

B Humanmilk has the righl composition of nutrianls for brain development in babies,

nmu.:nm._zmﬂmw_mnu!m_ﬁm..ﬂ__mum_.____a::ﬂﬂaﬂ_xpﬁwi.ﬂnaﬁmE&Eu&&ma_.uﬂm._n

n.

brain development.
WVitamin A is the most essential compoenant foe brain development in babies.

For questons 7 and B, refer to the disgram which shows the sxpermantal selup wharaby
ox¥ygen gas. produced from tne decompesition of hydrogen peroxids, is collected in_an
inveried buretla. Lavel of

axygen gas

C l— Water bath
R r Hydrogen peroxide
—————1— Putato disc

Waler

Adapled from wew focuseducalional cam

The volume of oxygen produced at 20 °C, 30 °C, 40 *C and 50 *C was measured al every
minute inferval far five minutes, The results for each temperature are represented in the
graph.
Wolume af 4
oxygend cm® A

oo m

> Time

Which of the graph (A, B, C or D) represents the resulis for the expariment at 50 *C7

SMEE 2018

10

B
Which of the statements about the experiment [s false?

Oygen gas is collected due o displacement of water.

The surface area of the pofato discs Is @ constant variable in the experiment.

The rubber bung holding the defivery fube must be fixed fightly to the boiling tube
cantaining hydrogen peroxide,

The water bath is used to maintain the pH of the experdmant.

o omkE

For questions 8 and 10, refer 1o the diagram which shows part of the digastive sysiem
o,

Adapled from hifesifacuity con edu’
The diagram shows that the
A gall bladder and pancreas share 8 common duct.

gall bladder refeases bile Info the small inteslines,

B
C  jelunumis a long, lubular struciure,
D pancreas s an endocring and exccrine gland.

Which of the opfions dascribes the structure(s) comectly?

| ] stucture(s) | Deseription |
| A W Produces bile which emulsifies fats ,A

| B H Able 1o detect changes in blocd giucesa concentration
e ¥ Absarbs mainly water from undigested food
o Wand X | Arepart of the digestive canal as they ara involved in digestion

For questons 11 and 12, refer to the diegram which représenis the cross-seciion of a human
heart.

Pulmonary valve
Adapted fram hifpaifwey hear-vale-surgery. comy’

SMES 2015
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11 Both the pulmonary valve and aortic valve are semi-lunar valves which comprises of three 14  The graph shows {he changa in the blood pressure cbservad In the laft atrium, lef ventricle
cusps. Which of fthe following statements is comect? and sorta.
A Aorlic valve ligs betwesn the right ventricle and the pulmonary artery. Prassure .
B Blood passing through the aoric valve Is high in carbon dioxide level, Left ventricle
€ Blood passing throwgh the pulmonary valve is at a high pressure. Aaria
D Pulmonary valve prevents the backflow of blood into the atrium.

12 Valves S and T are atrioventricular valves, Which of the following identifies 5 and T

corractly?
- 8 LS | EL 1 Leftatium
A Bicuspid vaive [ Seml-lunar valve
h: Bicuspld valve | Tricuspid valve Time
c _Semi-unar valve | Tricuspid valve —
D Tricuspid valve ” Bicuspid valve Al which painis are tha bicuspld valve open?
A landll
13 The diagram shows an adverfisemernt appealing for wﬁ&..nq_..i.__u:. M H_wmﬂua__..___“
WE NEED YOUR HELP ity gl o el
b e il i 1 LCuY ;
e el A it 0 A vl i S o Y PG S @ -J : ,:.J 15  The graph shows how the rate of photosynthesis in a plant varies with light intensity at two
it mipiiord mcidanaluingee i v et o iy .+ Gzt f. "~ 4 different carbon dioxide concentrations and temperaiures
Do v 2 e i Frngis b3 o et Buon—.n._.ﬂ- A E_..“.,_.!uln.u i
BLOOD ALERT! -, e Concentration of COy: 0.14%, 30°C
AR kL
4| THEBLOODSTOCKS ARELOWWE - £ Rate of ¥, Conceniration of CO4: 0.04%, 20°C
i} NEED DONORSTO COME FOITHES  Bocd e A8 BocdTye:0 pholosynthasis i ¥ _
- [MOMATE BLOOD THIS WEEK. YOUR: Healthy Haatiby
EFFOATS WILL HELP SAVE LIVES, " 3
(CGEEIDD - > Lightintensity
Taken from hiipfblog. vinova.sg/ Based on the graph, whatars the fimiting factors al paints X and Y7
The adveriisement states that Type A" blood stocks are low in the biood bank. Which opfion —_— —_—
euplains why bload type A” can be donated to the group of recipients? X ¥
I ———— =riinoees A | Concentration of €0, | Temperature
| Suitable recipient{s) st + - ”
| of biood type A” = 8 | Upitinweslly | Chieroehill avalbitly
. Tha recipients do not preduce antibodies against the donated c | Light Intensity Concantration of GO
A A blood ceds. ) 1 T 2
- 1 D Temparature | Light Inlenstty
_ E B The recipients’ red biood cells contain surface ma_nm.au A ; . = =
b 1 o The recpients do not produce antibodies agalnst the donated |
| e blood cefls. _
] At and O° | The recipients’ red blood cells contaln surface antigens A "
il ! w
EMSS5 2015 SMSS 2015
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16 The diagram shows an expedmen| which tracks the volume of carbon dioxide produced 18
when yeast is incubated in different nutriant liquids, of the same volume, for 30 minutes, Tha
volume of carbon dioxide collected represants the rale of respiration of yeast which is a
microgrganism that lives naturally in fruils

Gradualad tube filled with ws.w.

yaast and ts nutrient 4 | Volume of carbon

Heyude dicwide produced

- z
18
Which liquid nutrient will yield the highest voiume of carban dioxide?
A Coconut ol
B  Epg albumin
C  Glucose
D Starch
17 The diagram shows two micrographs laken from the stem and leaf of two different
dicotyledonous plants.
Leaf (T.5)

Adapted from hiodiww doctorioe. com/ Adapted from www, studyhite com
Which optien states the struciuras that contaln relatively high mineral content on @ sunmy a
day?
A Pand Q
B Pand5
C Jand 5
0D SandT

10

The tzble compares photosynthesls and anaeroble raspiration In human,
Which opticn (A, B, C or D} is Incorrect?

_ | Featura ’ _.."rn_"uﬂ_.:z._.mm_m [ |~__m._um3ﬂ.,n m_.m.mm_..._maa_._

| A | Carbon dioxide Used Produced

[B | Qccursin [ Creen Pani AR g things
C | Part Involved | Chioraplasts Cyloplasm I.\A
D |Owgen | Praduced | Notproduced |

The graph represents the pulse rate of two men (X and ) before, during and after exercise.

+
o R o
Recovery ~!
= f20 Time |
=
E jop
3 ®
o Bd
i
i &0 ¥ B . _
pooveny
m # Time 7
2
a 1
i - - * Time
|
w i

W

Some comments were made sbout the graph,

I X and ¥ had different pulse rate before oxercize.

I Is fitter than Y,

1] ‘takas a longer lime lo recover from the exarcise.

W The rate of increase In pulse rate in X and Y is the same during exercise.
Y. This experiment aims to compare pulse rate of different individuals,

Which stafements are incorrect?

| and Il
| and IV
I &nd I
I, 1N and IV

oOme

SMEE 2015 SM55 2018
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20 The diagram shows somea struclures in the thorax. 23  The diagrem shows & nephron and the associaled blood vessels,

Which option identifies the structures labelled 1, 2 and 3 correctly?

T 1 2 £
A larynx bronchus bronchiolz ) ’
e mrl — What option describes |, l and 1 cormecily?
B larynx cilia bronghus : 4
[+ frachea bronchus branchiole I [ 1] it
D frachea cilia | bronchus A ADM controls salt Water reabsorbed here Sa't not reabsorbed
reabsarption __ here
B ADH controls water Yater resbsorbed here | Sall reabsorhed here
21 The diagram shows 8 simplified human urirany system, reahsarpfion |
C Water reabsorbad here _ Sall regbsoebied nere | ADH controls waler
Branch of vena cava = | reabsorption
D | Water reabsorbed here Salt nol reabsorbed | ADH conlrols sall
l hera | reabsorption
ADMr Antidiuretic hormone

24 A person waked into a very cold room, Shertly alterwards the hairs on his skin were raised.
Which structurg (A, B, € or D) is involved in the first stage of this reflex?

In which region (A, B, C or D) is urea is most conceniraiad?

22 The diagram reprasenis a reflex arc In the nenvous system of a mammal, Which raglon
cantaina the axons of the motor neurones involved in the response?

Sense organ
Cenfral nernvous sysiem

SMS5 2015 SMSS 2016

SaoctiBallaye®0d BrWITHOUT SCHOOL



13 14
28 Which of the oplions is not an example of homeostasis? 29 The chart shows the inheritance of coat colour in mice. The allele for brown coat, B, Is
dominart to the ailele for white coat, b,
A Blood pressure lswered when kldney excrete excess water key
B Blood sugar concentration reguisted by hormones E Brown male
C Body cooling down to 36.9 =C afler exercise Brown famale
D Lens changing in curvature when looking at objects @
p O] Whee male
5 O White female
26 ‘Which graph (A, B, C or D) represents the leval of blood glucose concentration in response ﬂ
1o insulin secretion (represented by .__._ 1
A B
o =
m m m =
8 Ha
2 g =
3£ A m.
m. m m . What ara the most likely genatypes of the individuals P and Q7
3]
—s » = ¥ | P Q |
: Time 1 Time | !
c p A | s | B8 |
gzt B | BH Bb
o |-~ —— =
g2e m c | Bb BB |
g - o | b Bb
g8 g m
2'm
_ _.__ ._.w.u._r.m ﬁ - > 30 The micrograph shows ..n_ma_ﬂ.mn__:a_ a :n_nmmﬁﬂ.n_.um:_m_ﬂ E.ﬁuﬂ?:n el division
ime ;
7 The diagram shows a calendar where a woman marked the day when her mensiruation
endad with a cross.
March
Monday | Tuesday | Wednesday “ Thursday | Friday | Saturday | Sunday | i
| 1 2 ®3 4 5 !
g T 7 rm f— Im. e I-t..wm_u — I_:.,_u = __.-IJ,.M_.I.I Adapfad from www. nikonsmallivodd som
lmel._. .““ Mw ww MH mm | WMI Paramecium undergoes cell divislon to farm
— N T Sy . . e e e R R L o
27 | 28 29 | 30 | 3 _ A differant gametes.
B idantical gameles,
When will she most likely have her next menstriation? et ﬂ__% ____!
A 7" March D newlissues.
B8 26" March
C 27" Mareh . I .
D 34 Maren 31 A mature cell is found to contain 20 chromatin threads in 8 non-dividing staga. Which of the
¥ foliowing states the correct number In one cell during the stated stage of mitosis?
| Mumber of pairs of Mumber of chromalids |Z.L3.m.mﬂu,1.mw_.ﬂ:$a
! &, both b . of blood A and B to
= _._.“_‘_”__MH W“mwﬂmh%uwh uﬂmﬁ hﬁﬂn i s s hemologous chromosomes during prophase chromosemes sfer
p ¥ during prophase cytokinesis
A 0128 V' 0 40 _ 10
B 025 B T 40 | 20 )
c 05 c 20 40 | 10
o 1.0 D 40 . 40 20
SMSE 2015

SMS5 2015
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b k]

The electran micrograph shows some cells from onion root tip.

Adepted from releighncs blogspot.com
Which opfion comectly identifies the stage of nuciear division in the cells?

.[i|.,.--.|| :

F G H

Prophase

Anaphase Metaphase
_ Prophase
T.nn:mmrn

Telophase

A
B
_nl ||||||||||| -
D

The fellowing is exiracted from “Molecular Blology of the Cell":

*Oniy abowt one nucleolide pair in & thousand & randomly changed every 200,000 paars,
Even 0, in a popuialion of 10,000 indvidusls, every possible nucleclide substitulion wil
have besn “Ired out” on about 50 occasions in the course of @ milfon years, which is & short
span of limea In relation to fhe evalullan of spacies, Much of the variation created in this way
will be disadvaniageous fo the organizm and will be selected against in the population. When
& rare varlan! sequence g advantagaous, however, if will be rapidly propagated by natural
selection, Consegquently, it can be expected that in any alven species the funclions of mos!
genes will have been opfimized by random point mutation and selechion,”

“Much of the varialion created in this way" refers to

A breeding.
B mutation,
C radiation.
] replication

A DNA molecule and a mRNA malecule beth contain

& nifrogenous base called uracil
double-stranded polymers.
sequences of bases.

the same sugar.

oomP

SMES 2015
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The diagram shows two distingt forms of beetle, The difference betwaen them i conlrolled
by a single gena. The allele for the Black form is dominant to the allele for red

Bl Tomm

wilh back spats wilh rod spels

Vihat kind of variation i3 shown by the beefie? Why?

Confinuous variation because it is confrolled by genes,
Continuous variation because there are two forms,
Discortinuous variation because it is controfied by genes.
Discontinuous variation because the two forms are distinct

ooOm»

The following s an extract from "Evolution” by Ruth Moore.

“... Mutfer pul hundreds of fruit fiies in gelatin capsutes and bombarded them with X-rays.
The iradiated Mies were then brad lo untreated anes In 10 days thousands of thelr affspring
were buzzng around thelr banans-mash feed, end Muller was losking wpen en
unprecedantsd outburs! of man-made mutations. There were flies with bulging eyes, faf
eyes, purnle, yellow and brown eyes. Same had curly bristles, some no bristtes. "

1 E =y

Ganstle
Mutations
of the Frult Fiy 5

Taken from hfpsdecence, howsiufworks, comdife
Which of ‘su%?mﬁﬂn.ﬂg_m.uwnﬁ tha observations made is correct?

Flies that are bred in m:..!.m__.._c.mw environment will develop new (rails.

Mutations fue! the process of evalution by providing rew gones |n the gane pool of a
spacies

Radiation leads 1o the development of new phenatypes, hence leading to changes in
the genotypes of flies.

Fandom changes in flies ocour due to natural salecton.

o O mr»

SMSS 2015
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37 A species of Poecilia fish exists along & river between two countries, A dam is buill across
which spiit two sides af the river, This split results in the farmation of an upper river and a
newly formed lake. This provides a separate resource for the two counfries,

Afler more (han 40 years laler, fhe Poecia fish in the river and lake are found to be
phematypically different from each other, Which of the following hypothesis best explains the
above observation?

A Mutations occurred in the fish found in both the rlver and fake due to the introduction
of human elements.

B The dam resulied in cifferent anviranmental conditions and the river fish mutated to
adapl to the new environment in the lake,

¢ The dam resulied in differen! environmenial conditions formed between the lake and
(ha river and nalural selection selzcled the type of rmver fish best fit for the respective
anvirgnmeants o survive,

D Thene is random maling between the river and [ake fish and nalural selection selected
for the bast-fit organisms in both populatons

38 The lable shows the guanities of pesiicides fha accumilate in four populations, sach at
diffarent traphic levels in & food chain. Which populalion (A, B/ C or D) is most likely
herbivores?

| Population | Quantity of pesticides per unit mass |
I V- 002 _
B 5 : 200

i T _
- N SO | ]

38 Consiger the food chain: Tree — caterpillar — birds — snakes

—
|

Which of the fokowing correctly lllustrates the pyramid of blomass and pyramid of numbers?

pyramid of numbers

pyramid of biomass |

SM55 2015
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40 This following Is extracted from “Overfishing 707; The Importance of Rebulding Cur Fish
Populafiens Without Delay® by Lee Crocketf, 2071,

“Fishery manageors are required by law o pravent overfishing and o help populations recover
so fhat they increase fo 8 size thal will suppart the largest sustainable calch — & goal that
banefits everyone.”

TIMETO SPAWN

Although red snapper can livieup to 54 years, today too few are oldes than 10,

Older fish are the best spawners, Since the 1%60s, average weight, age, size and
reproductive capacity of snapper have diminished.

1985 TODAY

18 2 yrsoid
~ n o

R

e

e = 100,000 egas
Pty B Dipup

Which of the foliowing is the best way 1o restore the population of red snapper?

A Conrol the mash size of the net
B Conrol the siza of fishing ships
C  Increase the price of red snappar
D Regulate the fishing pericd

SMSS 2015
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2

Sectfon A

Answer all questions in this section in the spaces provided,
The total mark for this section is 50.

“Cancer is a disease of the cells which are the body's basic buiding blocks. The body |

constantly makes new cells fo help us grow, replace worn-oot Nssue and heal injures.
MNarmaily, cells mulliply and die in an ordeny way. Sometimes cells don't grow, divide and
dia the vsual way. This may cause blood or lymph fuid in the body to become abmormal,
or form & lump called a tumour” Cancer Coungll, Victora

Fig. 1.1 shows how cancer develops,

Tawran from hifpdvwiv cancende. org, awaboul-canceriwhal-is-cancer

{a) (i) Mame the structure which controls cell division.

A} Which organelie contains the structure named in {[)?

Total: [5]

SacolBilageRid G WITHOUT SCHOOL
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Fig. 2.1 shows a villus in human and details of the epithefium of the villus.

Flg. 2.4
Adapled from Higher Human Bialegy withf Answess (2™ Edifion)
{a) Identify Q and R,

How does (ke structure of & villus contribule to the funclion of the m_._._..ﬁ.n
intestine?

(6 (0

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

P canfributes to the function stated in (1), Describe another function of P in the

williss.

(c} Goblet cells secrete mucus. Explain the purpose of tha mucus.

Total: [7]

oy
Esmingn”
In mammalian blocd, carbon dicxide (C0.) s transpored largely in lhe form of the
bicarbanate jon (HCO,; ). CO5 producad in cells moves infa capillaries and then into red
blood cells where it is converted to bicarbonate jons by the action of the enzyme carbonic
anhydrase. The bicarbonate ions produoced in the red blood cells move back info the
plasma, Thase avents are summarsed i Fig. 3.1,

Body cell
Coy

Carbonic
anhydrase

Red 1“
blood —+
cell m

Capillary

Flg. 3.1

{a}
chemical.

(b)), Mame a cefular process occurring in mammalian lissues thal produces carbon
dioxide:

Explain how thisconversion of carbon dicxide to bicarbonate ions in red blood cells
uﬁim.&u.ﬁ:ﬁc! of carbon dioxide from body cells,

B AR R

(e}

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

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

Red blood call containg & chamical which aliows it to transport oxygen. Nams the |

#ar

Lae

13
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{d} in planis the enzyme carbonc anhydrase can also assist the reverse of the reaction

described, thal is the conversion of bicarbonate ions inlo carbon dicxida.
H* # HCO: — CO;+ H;D

Chiorella = a type of alga found in fresh and salt water. In many of lhese
environments, bicarbonale jons may be common. Chlorella photosynthesizes to
produce carbohydrates for energy. When carbon dioxide is in high concantration,
Chlorella produces little carbonlc anhydrase. In an experiment Chiorella cells were
transferred from water with a high concentration of carbon dioxide to waler with a
low corcentratlon of carbon dicxide. Light and temperature were kept constant and
a high conceniration of bicarbonats jons wes provided, Fig, 3.2 is the graph that
represents the results of tha experiment.

Concantralion

per cell of Ratalnl
carbanic Lo :
anhycrase ey e,
(arbitrary unils}

| —

Fed  iire prinies)

olood

Fig. 3.2
(i) Based on the above information, describe the effect of an Increase in the
carbonic anhydrase concentration have on the rate of pholosynthesis and

suggesl an explanallan for the constant rale of photosynthesis after 00
mEnutes.

T

Carponic anhydrase has an cptimum pH of 8.5, Predict and explain the affect
an the activity of this enzyme if the pH were reduced o 4.0,

Total: [8]

A student uses a plan! with variegated |leaves to investigate pholosynthesis, She places

the plant in a dark place for 24 hours. She atteches black paper o bolh sides of 2 leaf 85
shown in Fig. 4.1.

Fig. 4.1

The plant was left in bright light for 24 hours and then the cover was remaoved from the
leaf. The leaf shown in Fig. 4.2 was lested for the presence of starch.

while area

green area

original pesition of .L

cover 1

b} (I} Mama the pigment that is found in area L, but not in area K.

() MName the arganella which contains the pigment named in (i).
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L)

Suggest why the student places the plant in the dark for 24 hours al the start of the
axpefment.

(d)

{i} Which areas of the leaf, as shown In Fig. 4.2, would contain starch aftar 24
hours? Indicate «  (for stasch present) ar X (for starch absent) in the lable

Area - Starch
K
L
(1]
N

(i) Glve reasans for your answer for area M,

F

Fig. 5.1 Is a graph that shows the changes in genstic (DNA) cantent in & single call during
the mitotis cycle.

(&}

(b)

Mass of DA
per cell

5 k.

Fig. 5.1

Mark o the horfizontal axis of Fig. 5.1, with letter A the period when interphase is
taking place. Explain your answer,

+ Time

Mark on Fig. 5.1, with latter 8, the point when mitosis begins, Explain your answer.

(e}

Mark en Fig. 6.1, with the letter C, the point when cylokinesis is faking place
Explain your angwer,

i AT LG

(d}

(e}

Contlnuing from the end of the datted line on Fig. 5.1, draw a line thal represents
the cycle of melbsis which resulted In the formation of & zygate. On the graph,
clearly label he Tollowing processes on the horlzontal axis.
= the perlod of melosis |
- the period af meiosis ||

the point gametas. are formed

the point when a zygete is farmed 12

Campare mitosis and meiosis,

Total: [11]

For
Exnprinprs’

SaoctiBallaye®0d BrWITHOUT SCHOOL



Thrae popuwations, X. ¥ and Z, in @ small Izke ara linked in & food chain. Fig. 6.1 shows
the changes in size of these populations over a period of lima.

3 ¢ s 1
Red
oraanisms Y
R crpanisms 2
]
Time
Fig. 6.1
fa) Uging the infermatian in Fig. 6.1, state
(f§§ iMihe produceris X, YaorZ; ..., &Y......... 48 4y
(i) the trophic level of organisms 2 in'the food BE__._ ......... ) fE— 12

{b) Suggest what may have entered the ake at fims B, Explain your answer.

{e) Explain how the change in the size of the population of bacleria after time C is
related fo the size of the plant population.

{d} Fig 6.2 is a grach that shows the conceniralion of oxygen In the same take before
time B. Complefe the gragh lo show how the oxygan concentralion will change over
the same period shown in Fig 6.1, [1]

Concentratan
of dissolved
axygen in the __
walar

10

Section B

Answer three questions,
Quostion § 15 in the form of an Efther ! Or questfion.
Only ane part showld be answered.

In an expermental sef-up, a plant is watered with water radioactively labelled with isolops
0. The plant is then placed In a sealed chamber and the radicactvity of the air in the
chember i measured over time. Table 7.1 shows the data that was oblzined from the
expariment,

Table 7.1

Mz T .—. T 1
Timel h o | 1] 2|35 | 4|58 | 1|
| Radioactivityl Bg 00 | 100 | 200 | 350 | 48.0 _ 55.0 _ 58.0 | 60.0 7

{a) Using the data above, draw a graph on the grid provided fo show how radioaciivity

of the air changes with time.
T R HHT s B B A S AR e B e
1 i nr o AR R M.
- e i i i :
3 Y L
- 1 HT 1 Jeprtd T T -
HE ok A ! T
SrEsEREETEIIE
+ ......mu...l. H B Il
I i T
o e
i ! EHEETHE
X T g = '
~HA I m . e I B
: { I 2
¥ 1 t
* SRR BEREAN ] T
I o’ - - BRE 13 4 T
; I FHHTS
} I T s FHH
i  § ¥ '
H-LH : i : B
. ] I *
- -1 -
— o FEREH
= EpaE I r - BEEFEEEELE .
-
: - -
- I L T
Lo} - -
; t 3 Sl - e
- . - B g af
13 Il ¢
- 2 - - S
-
TF : PR
- -
3 i EEEERaNAa
: T[0T . T
: 1 I ] t J".
g I 3 I o b
I T T - [IREEES
: - 3 N m 1
e R R s
i 1 rH 1 L L T

{4

Far
Evamina:
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{b) For this experiment, describe the passage of a radioactively-labelled oxygen atom in
water that Is used in a planl Your answer should begin from the point the atom is
taken up at the roais to the point whese it is released info the atmosphere.

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

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

B T LT Lt L TR T T TP T TR R P T TP TEE B UL E R R TRy 1 - L

Fig. B.1 represents an image of a tree baing formed in tha eys (nof drawn o scale),
i
Adaped from hifodweey lupl chiSchoolebin’
Trea Fig. 8.1
{a) The trea is [ocated 30 m away from a person. Describe how the image of the tree
can befocused in his eye.
5 R PN P ERH SR RN oy e e R e e 15]

YRREO. i i IO . . . i v aimnmiahp A e AR R R P e S S e P o s e o
e
. R4 s e o dne
4 5 whe -

._.h..w.a_n_" 101 _

For

Clee

18
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13

EITHER

a {a) Wiruses lack organelles and thus are unable to replicate, Fig, 8.1 shows haw g virus,

gontaining a strand of ONA, replicatas using the mechanisms In 2 cell (host cell),

Lopid envelope fuses with

cafi membrana 1

WVurus Red

Protein |
coal blood —

(@ ) — (%) !
1 - i .__
Rad P anters #_
(] nost call _
mnu__nn__na .mqu_:._.ﬂ.ﬁeu |

. al Fiety
ﬁ (T
% v A

/}uﬁﬂzﬂm\ o 3
af _._._E... =
‘organismé X
1 levaed
enveiope
Wirus leav
_E_mpi
Host oall
Fig. 8.1

Fig. 8.1 Adapted fram Higher Humsan .mﬂ_on_.___. by Jamies Tomance

Based on the information provided in Fig. 8.1, describe how the virus makes use of
its host cell fo repreduce. Identify structures X, Y and £ in your answer,

Lse

14

{b) Polydactyl Is & rare condition thal cavses the development of extra Fngers. The

condifion is caused by & dominanl allele, Flg. 9.2 shows the nherslance of |

polydactyl in a family.
A B Kay: fiale Female

¢ o B @

._ Mormal fingers D O
c D E F G
o
O
H I J K
Fig. 9.2

Use appropriate symbols to explain the genctypes of A, B and K.

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

................ R A O |
[Total: 18]
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OR
9.

Flg. £.3 shows ihe oross-section of flowers A and B {nof drawn fo scale], obtained from
two differant pepeya plants.

Taken from bt i, biolegy-resources com
Fig. 8.3
Papaya planis can exist as male or female forns. Male papays plants produce male
fiowers which do not have no ovary bul possess stamens. The lé flowers can bear.
fruits.

{a) Expiain why femate flowers can bear fruits, but not the mate Tlowers.

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

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

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

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

LA

{g) Based on the information provided, which flower (A or B) Is most Fkely a female
flower, Explain your choice of answer.

;. =
e
]

18§~

2]
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MARKING SCHEME
St Margaret's Secondary Schoaol

Examinations

Preliminary Examinations

Year 2015
Levell Stream: 4 Express
Subject: EBiology (5158)
Paper 1
EeAale - N6 21]D 3B
2B = ﬁ_u 221D 328 |
3alB_ 13 A | Alc 33|B _
alec | 14| D 24| C 34| C
sla [ 1s[c [ 25D 35D
8B | 18]C_ | 26[A 36 | B
| 7ip [ wlc | 2r1¢ 21le
k BlD | 18 A | 28 A | agic
” BjA | 18,C 28.8 | @88 £
: 1018 208 0. C 4018
Paper 2
Section A (50 Marks
1a, L.  Deoxyribenuceic Acid! Chromatin/ Chremosomes [1] [A: "DNA"]
il. Mucleus [1]
1b. Total: [3]
«  Blood or lymph fluld in the body become abnomal/ form lumps  lumours [1],
s Blood vessels grow towards the cancer cells. OR More blood is channelied towards the
cancar cells [1].
. Liver cells receive less nulrients and oxygen OR remove more loxing produce by
cancer cells [1]
Za. 0 Lacteal (1] [A: “lymphatic capillary”]

R: Eplthelial call [1]

2b. L

[1] each. Any 3. Total: [3]
The {Inner) surface area of ne small intestine is Ingreased for absorption by the
elongated | finger-lixe structure of the villus,

This surface area is further increased with the presence of microvilll on the epithelium
of the villus.

f | thick wall / epitheliu
nutriants into the bleodsiraam,

Many capillaries are prasent in a vilus to help carry away absorbed
maintain concent for nutrlents absorplion.

The epithetal calls E_..;u_a numerous mitochondria to provide enermy for aclive
transport for absorption of nutrlents

[1] each, Any 1. Total: (1]

Bloodstream at P provides the calls in the villus/ small intestine with xygen,
Blpodstream at P remaves carbon dioxide from the calls in the villus/ small intestine.

of the villus allows for quick diffusion of

SMS5 2015

2c,

3a,
3b,
ac.

da,

4b.

4d.

[1] each. Any 1. Total: [1]

. Mucus lined the guif intestine to reduce friction as food travels thraugh IL
Mucus prolects the intestinal wall against the acidle chyme,

Mucus protects the Intestinal wall against the alkaling digestive juices,
Mucus protects the intestinal wall against digestion of proteases (enzymes)

20

Haemuoglobin [1]

Aerobic respiration [1]

This reduces the concentration of carbon diexide in the bloed; [1]

In thiz way carbon dioxide can continually diffuse into the red blood cell/ blood plasma,

maintaining a concentration gradient for removal of carbon dioxide from body cells [1].

i. Increase in carbonic anhydrase concentration in otosynihesis [1]
After the 90 minutes, the concentration of carbonic anhydrase Is a constant, indicating
that the concentration of carbon dioxide cannot increase further for a higher rate of
photosynthasis. Concentrati
factor for photosynthesis [1]. [ R. light or temperature bacomes the limiting faclor )

. Enzyme activity will decrease/reduce [1] as enzymes are denatured/ enzymes
lose their active sites [1] in pH extreme to their optimurm.

carbon dicxide + waler nr.“a_w.@ﬁ_ glucose + oxygen (+watar)
k|

All substrates, products and conditions present [1]
i.  Chioraphyll [1]

ii. Chioroplast[1]

To destarch the plant' to remove starch [1]

I Al comect: [2], 2 correct: EH..I

Area Starch

w N X
i vArga M: As the area is not exposed to light [1] and deoes nol possess
chiorophyll'chloroplast [1], it cannot photosynthesise and form starch.

Massal 4
DMA per
cell

o meisocs 1d 1 k
[3.5) 10.5]

a. B, | )
[11 _ ‘l—..__ 7 (1

| gamen

[0.5]

SacolBalageRid G WITHOUT SCHOOL
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5a.

5c.

Ba.
Eb.
Be.

Bl

[1] each. Any 1. Max: [1]

There is & one fold increase in the mass of genelic material
Mass of genetic materiall DNA has doubled due to DNA replication

[1] each. Any 1. Max: [1]

Amount of genetic material is at the highest leval [1] before dropping.
Mass of genatic material has doubled,
[R: “Mass of genetic material has increased” or “Mass of genelic material sfays constant']

[1] each. Any 1. Max: [1]

Mass of genetic matesial has retumed fo the original level [1].

Mase of genatic malerial has reduced,
Any 2 pairs of the Miwg differences. [1] each pair. Max: [2]

Feature

Cecurrence

Mitosis

Meiosis

Body cells/
Cells growth, repair and
undergo replacement

Cells of gonads/
Formation of gamotes

Ciaughter cefls and parent ceils

| Diffarant r.ﬂ.: gach other

Mao. of daughter cells fermed

Identical’
2

Amount of genetic material i
daughier cedls compared with that in
| _parent celi

2n (Diploid)

n Enmaau_

Pairing of homologous

" Does not occur

Occurs

n._nw&_.ﬂqu.___.o__

Does not oceour

| Mo. of nuclear’ cytoplasmic division

One

Occurs

Two

_:q each. Any 1. Max: [1]

Both require replication of genetic material {intarphase) before occurring.
Bath allow for genetic information lo be passed on to new cells.

Baoth involve 4 stages prophase, mataphase, anaphase and telophase

Bath rafer to the process of nuclear division which ocours during cell division,

LY
i 2

Ferilisers! nitrates [1] [P: Additional wrong answers]
There are nutrients [1] that allow plants/ algas grow rapidly [1],

Total: (3]

Submerged plants die as they lack light fo phetosynithesize! make food [0.5].
This increases the population of decomposers! bacteria and fungus [1]
+ in the water as decomposition occurs [0.5]
«  aguatic organisms/ plants are kiled [0.5]
. due to lack of coryaen for respiration [0.5]

SM3S 2015

Ta.

7h.

8a.

ctiol a

Ratioactivity

'Bg &
50
40
ag
20
10

[1] each. Total: [4]

»  \ertical axis labelled as "Radioactivity” & Horzontal axis labelled as “Time"
Linits [abelied on vertical axis: "Bg"” & on Horzontal axis: "h”
All points plotted correctly
Smooath & best fit curve which cccupies =1/2 of grid

E 5] each. Max: [6]
Needs to be mentioned at least once. If not, minus [1]
. Water, coniaining radicactively-labelled oxygen®, enters root hair calls via osmaosis
«  @swater potential in the soil Is higher than in the root hair cells;
. In the moots, water moves from one call to the adjacent cell towards the xylem by
gsmaosis ( marks given ance only)
* In Eu u._m"; waler is drawn up the xylem by root pressure, capillary action_and

At the Ew.__nm water anters ihe mesophyll cells by osmosis.
Waler feaves mesophyll cails to form a film of moisture outside the masophyll nm_,m
- Walter evaporates into water vapour that accumulates in the interceliular air spaces.
+  Waler vapeur, confaining radioactively-labelled oxygen®, diffuses out of the leaves
to the atmesphere throughistomala
«  \Water Is usad by mesophyll sells during photosynthesis
+  producing exygen gas with radioactivity.
Radioactive oxygen gas diffuses out of the leaves,

__.__..- each. Total: [3]
Light rays reflected from the trée enters the ave, through the pupil.
«  Cillary muscles relax,
. causing the suspansary ligament to become taut.
This leads 'o the lans being pulled lo become thin/ less convex,
Light rays raflected from the free will be focused on the refing to produce a clear image
OR Clear iinage is formed on the retina. [R: “Refracted onto the retina"]

20
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8b, [0.5] each. Total: [5] [R: “Nectar guides™ as they are not prominent in the drawing.)
. Blur image Is formed on the relina, [R: "Clear image formed on the retina”]

. photorecaptors/ light sensitve cells/ rods and cones are stimulated %
= Impulses travel through the sensory neuranes, Be; [fyeach. Total:(3]
L via the optic nerve . A s the female flower,
: . It bears an ovary. [R: “Ovule(s)]

. towards the relay neurones

. in the brain / optic canire

* the brain interprets the information

= After crossing synapses

i impulses are transmitied by motar neurones
. to the effector/ ciliary musclas

. It bears structure that resembles stigma. [R: “Lacks anther/ stamen"]

Elther
Sa.  [0.5] each. Total: [4]
« X Viral genome! DNAS chromatin thread/ chromosomes
+ Y. mRMA (formed from viral genome)
. Z. Paptonge/ polypeplide
= Upon entering the host cell, the virus formed new coples of its genome/ DNA! X
= through replication
= The virus formed components of its protein coald
- through transeriptien and translation :
mbiz to form the virus particles which will

then leave the cell.
= Virus pinches off the host cell/ forms a vesicle to leave the host cell.

gh. P: Dominan! allele for polydactyly p: Recessive ailele for normal fingers [0.5]
[A: Other letters used as long as big letters are used o represent allele for

palydactyly and garresponding small letters for normal fingers] - &
ﬁnﬁnn Genctype | Explanation . |
a Pp[1] " A has polydactyly [0.5],

| _ A has contributed allele o to for D to have nomal fingers (0.5,
8 H] B does not have polydactyly [0.5].

| PPN OR B has nomal fingars [0.5] = -
[ K Po (1] | K has polydactyly [0.5).
| i i K has received aliee o frem G [0.8]

Qor
Ga. E 5] each. Total: [3]
When poliination occurs,
. pollen produced by male flowers land on the stigma,
»  Threugh pollen tube formation, male gametes are guided lo the famale gamatas
. in the ovule,
. found in the ovary.
4 where ferilisation occurs to produce seeds that are part of fruits.

9h.  Papaya flowers are pelinated by insects [1]

[1] each. Any 3. Max; [3]

. Funnelklike shape of flower forces insects to squeeze Its way through it to collect
neciar

' Petals are (ralatively) large to attract insecls

. Stamens! Filameniz are not pendulous or Stamen does not protrude from the flower,
[R: "Non pendulous anthers™]

. Stigrma does not protrude from the lowar,

22
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Anglo-Chinese School
(Barker Road)

PRELIMINARY EXAMINATION 2015
SECONDARY FOUR EXPRESS
BIOLOGY PAPER 1
51581

TIME: 1 HOUR

INSTRUCTIONS TO CANDIDATES:

Wirile in soft pencil,
Do not use staples, paper chps, Mighlahiers, glue or cormection fuid,
Write your name and index number on the answar sheet in the spaces provioed.

There are forty queations on fhis paper. Answer all questions. For each question there are
four possible answers A, B, Cand D

Cheose the one you consider comect and record your chaice in soft pencll an (he separate
answear sheat.

Read the instructions on the Answer Sheet very carefully.

Each carrect answer will score one mark. A mark witl not be deducted for a wrong answer.
Ay rough working should be done in this booklal.

Additional Materials provided by the School:

Anzwer Shee!

Fradiminary Examinaion 1015 1 Secondary 4 Express
Bindagy 5715841

Anglo-Chingse Schoo! (Ssrker Foad)

Thiz guestion paper consists of 19 prinfed pages

Predminary Examnation 201§ 2

Seconday 4 Express
Ewiogy 51581
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Angio-Chirass Sshoal (Bamer Road)

Which struciures are found in human sperm cell?

HMH“ itere nuclear membrans kA

A [ % X
B [ x v |
& 7 ul - .
1 v | - v |

Fey ¢ — structure presen] ¥ —structure absent

Which of the foliewing statement is rue?

Structure 1 ks most active ina growing child.

Struciure 2 is present throughout the fife cycle of a call.
Struciure 3 reguires Ught 1o carry out its function,

Structures 2 and 4 control the movement of water into the cell,

o0om>

The diagram shows a freshly cut pofato sirip, 8 potato sirip suspended in Hguid X,
and a potato strip suspended in liquid Y,

freahly

I

What are the [dentities of iquids X and Y7

liguid X llgusc ¥ |
A concentrated sugar solufion dilute sugar solution |
B dilute sugar solwion cancentrated segar sclution
C pure waler concentraled sugar sclution
[#] pure waler __dilute sugar sglution
Frefminaiy Examinahion 2075 a Sevondary 4 Expmss

Bisiogy 515841

' cut chip . ‘
{
L
; HOU_\. liquid X il ¥

Angioe Ghiness Schoal (faser Rosd)

The labie shows the mass of four nutrients, P, Q, R and §, absorbed by the roots of a
plant in the presence and absence of axygen in one hour,

Mass absocbed in the Mass absorbed in the

| Nutriznt

| presence ol oxygen /g h™ | absence of oxygen/gh’' |
P 0.7 0.8
Q 2.5 1.2
R A6 _ 3z

] 08 ¥

Which of the following conclusion can be made fram the data?

A Nulrienls P and A are mainly absorbed by diffusion.

B Mulrents P, Q. R and 5 are absorbed through both diffusion and active
franspoet,

C  Nutrients Q. R and 5 are mainly absorbed by aciive transpart.

D Nowfents O and 5 are absorbed through active transport only

A molecule contains suphur and phosphorus. Which of ihe following cowld il ba?

A acarbohydrate
B afatty acid

G apratein

D areducing sugar

Some slatements of water are lisled below.

(i) Water cools the surface from which |s evaporates.
() Water is a solvent for many chemicals.

(i) Water is invalved in metabalic rezctions.

(iv) Water is incompressibla

Which of the following siatements above describe properties of water that maka it
suitable lo use in the blood transport system?

A (handdi)
B i, (W and (i}
€ {fyand (4}
D (i, (i) ard vy
Pradiminmry Exgming s 2015 4 Sprondaty 4 Express

Biviogy 51587
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the aclivity of an enzyme

Which table shows the most appropriate design?

Anglo-Chness Schoo! (Barker Rosd)

Four students ware asked 1o design an imvestigation to determine the effact of pH on

A B
test contents | pH | temp J lest conlents | pH | temp
tube w tuba "C
1 E 3 |0 1 E+S | 3 | 20

2 S 7 20 2 E+S d 20 |

3 E 12 20 3 E+5 12 | 20

4 5 3 20 4 DW+5 | 3 20

5 5 T 20 [} DW+5 | 7 20

B 5 12 [ 20 6 | DW+5 | 12 | 20 |

c ]

test | contents | pH | temp test | contents | pH | lemp
ube rC fuba e

1 E+S 3 10 1 E+S 7 10

2 E+S | 7 | 20 2 E¥S | 7.| z0

3 E+S 12 30 3 E+S T 30

4 & 3 10 4 OW +5 T 10

bl 5 T 20 ] ODW+E | 7 20 |

O N N T O 2 O L] DW+5 | 7 30
E = Enzyme 5 = Bubsirale DW = Distilied Waler
Prigitminery Examinalion 2015 ] Secontiny 4 Exprass
Riglagy 51581

Anglo-Chingsa Schoo! {Barker Road)
8. Tha diagram shows an example of a biological model used to lllustrale an enzymatic
roacton.

neadle

.z\a_. ’ ‘
V4 _ \!
-~
balloan \...s__

Which characteristic(s) of enzymes |sfare displayed by the dizgram above?

{iy ability to catalyse reversible reactions
{iiy presenca of active site
fiy  specificity

(i} and {ii} anly

(I}, (H) and {iii) only
(i) and {liE) anly
(i) oniy

oOmx

Prulmindsy Examination 2015 & Srootdicy 4 Express
Biplogy ST58T
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Angla-Chinese Scheal fBarker Foad) Angio-Chunese Echool (Barker Roa)

9, Which af the faliewing is not an effect of excessive consumption of aloohal? 11, The diagram below shows a fransverse section of & leaf

damaga to liver
faster reaction imes
reduced selfl controd
slurred sprach

oOome

10, The diagram below shows a photomicregraph which shows part of a section of the
alimentary canal,

X
Which of the fallowing are functians of sinecture X7 12, The figure shows an experiment carried out 1o Investigate the effect of Tight infensity
(i} absorb fatty acids and glyceral on the rate of gxygen production in aguatic plants
(E) absorb glucose and aming acids
(i) increase surface area far absorption measunng
{ivi sweep food glong the alimentary canal s cylindor
A (1) and (i) only
=] (), (i) and () enly
c (i), (i) and (W) only
0 (iiy and {iv) onby
baakar
glass funnal
= AGUAE plaot
Which two factors must be kep! constant during 1his investigation?
A the amount of waler in the beaker and haight of measuring cylindar
B the size of aguallc plant and duration of expasura 1o light
C  the size of aguatic plant and the amount of gas in the measuring cylinder
D the size of beaker and funnel
Freiming iy Examination 215 T Secondary 4 Exprss Fradimingsy Expminaion 2015 B Sacondary 4 Express
Biciogy 51589 Biology 51584
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AngieeCliness Schoo! (Berksr Koad)

13, The following graph shows the changes In photosynthetic rate of a plant when carbon
dioxide concentration Increases.

+

rate af uﬂ.|

pholosynthasis X

=
+

eoncentralion of caroon dioxide

Wich Is ot a limiting factor at X7

amount of chioraphyl in he leaf
light intensity

conceniration of carbon dioxide
lemperaiure

ocomke

14. The phetograph shows blood cells as seen under the microscope

Mawly born babies generally have elevated levals of blood cell X. Which of the
following would be fhe best explanatian far this?

A Mitragenous waste products need |o be removed from their bodies ata
fasler rate. )

B The blood neads to clol 5o thal the paing at which the umbilical cord is cut
can haal quickly.

c They are more susceplinle Lo infections.

D They require a grealer ability 1o ransport oxygen since now they have to
breathe on their own.

Preliminary Esamiaton 2018 i Secondary 4 Express
Biology 51581

Angio-Chinesa Schoal (Barkar Road)
15. The diagram shows the pressire in the left side af tha heart during 2 single head
beat.
10
121
mt-!l!._i__ a4
F
0
.0 0.2 04 06
koy imefs

== pressu inatium
—— pressure in vonticle
—=— prossum inaorta

Batween points W and X, are the following valves open or closed?

T alrio-ventricular =T semiHunar
A closed [ closed
8 closed open
c open cloged
o opan Tt - open

16. A dicotyiedonous plant |s exposed fo radioactive “CO; for 4 hours. Thin sections
© were cut across 1he stem and roof and these sections were put on photographic
films. Which of the followlng comreally reprasenis the distribution of radioagtivity in the

stem andin the roat?
@ R
NV

P==
-

oD woE

Frefminary Examination 2015 19 Secondary 4 Expruss
Bivlogy 51587
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Anglg-Chiness Echoal (Barker Road) Anglo-Chinese Schop! (Barker Rosd)

17. A ringing experiment was carried 18. The diagram shows & human tharax in vartical section, Structures 1 and 2 are two
differenl sats of muscles and siructure 3 is the thoracic cavity.

After a few weeks, 2 swelling formed above the dng. Which of the fatowing isiare the
explanation(s) for the appearance of such & swelling?

{1)  The cut area absorbed moisture direclly from the damp atmospherz that Which of the foliow occurs so that inspiration can take place?
cause it to swell.
2) The ringing action stimulated the active. cell division @round the cut area to | muscle 1 | muscie 2 pressure af 3
repalr the wounded flesues. | A cantract | contract reduced
13 The remaoval of the phicem cavsed the downward translocated nulrients 1o be B contract retax | increased
accumulated above the ringed region thus enhanced active growing of cells: C contract | retan | reduced
: ] redax | contract increased
A (1) anly
B {2} only
C () and (3) only 19.  Which of the following shows the end products of anaerobic respiretion in yeast and
O (3yonly in the mascles of man?
yeas| ~rmuscles in man
A carbon dioxide and ethanol Iactic soid
B carbon draxide and ethanol factic acid and walar
c athanot and lactic acid Isctic acid
D ethanol and lactic scid lactic acid and water
Frefminany Examination 3015 11 Sepondaiy 4 Express FPrefimingry Examinafion 2015 2 Secondary 4 Express
Biniogy 51584 Eiingy ST58T
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Anglo-Chinese Fohoo! {Barker Road) Angio-Chingse Fohool [Sarker Ropa)
20.  The diagram shows @ nephtone 2. The diagram balow shows a feedback loop 1o regulate our body lemparature.

Negathe feeoback
Lower blood tampemtire
L
Raed bady Increase Body
% Temparature
TEmpersue * — blood Row to
sbove 37 °C i 11 the 8Xin ‘ Evan___aru.._a
Which of the following structures constrict al point X7
A arterioles
B anery
c capliaries near the skin
In & haalthy person, which structure would contam the mast aming acids? D shunt vessels
A 1and 2
B Jand4 23, The femoral nerve In humans connecls the brain with the tissues of the thigh and leg,
C 4and5s including the muscles and skin. When a doctor iniécls a local anaesthelic that targels
D SandB this nerve, a person cannat feel pain or move his leg proparly.
o Which of the following conclusions can be mada?
21.  The table gives the events involved in the secretion and acton of antidiuretic
harmane (ADH). Which row is corract? A The femaral nerve contains only sensory neuronas.
) The femoral nerve containg only motor neunsnes.
f | amount of ADH c The femaral nesve contains both senzory and motor neurones
walar level in blood amouni of water i
_ ralative 1o normal u-uncn__,mn am_"wm.__ﬂ to reabsorbed by kidneys D The femaral nenve contains sensory, relay and moter neuronas.
A + " = T+ I
B * | + =
c - _ - =
1 D - | + -
ey + = increased; — = decreased
Erepminany Exgmnalion 2075 13 Socondary 4 Exprpss Fradmingry Examination 201 5 14 Seconday 4 Exprss
Brology 51587 ilogy 5158
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Anglo-Chingss Schoo (Barker Road)

24.  The diagram below shows the cross section of the human eye.

Which of the following struclures are nvalved In ngﬁ;..m.ﬁ.d.?n pupil size under bright

light?
A TamdV
B UandW
c VadZ
D XandY

25, Which of the fofowing is not a characteristic of adranaline?

A It decreases blood pressure.

B ltincreases breakdown of glycogen (o glucose,
c It increases rate of breathing.

] It Iz produced when & person is frightened.

26,  The lollowing statemenis describe reproduction in plants,

0] Offspring are genedically differant,
(i Offspring are genatically identical.
(i} Requires only one parent.

{iv) Requires two parents.

(W) Sexcells are fused together

Which of the statements describe a method of reproduction in planis that allows rapid
colanization of a habltat?

A, (i

Socondary 4 Express

Profiminary Examination 2015 15
Hicdogy 51587

27.

28,

Angio-Chyness School (Barker Road)

The table shows (he various siages of a rapeseed flower, Brassica nagus.

{ : Pallen “ S
| Stage Petals Stigma availability Nectary |
i
1 parically open | not receptive high hidden _
" partially
2 fully open receptive | high | hiagen
beginning to "
3 droop recepiive high avallable
4 drooping nat racaptive low available
5 falling _ nat receplive nang available
Which of Ihe lallowing s correct?
| polfination can take bees are attracled 1o . . _
| place on the Nower fhe flower lkgly Yrmer of lay
A steges 1, 2and 3 stages 182 moming
B sieges 1, 2 and 3 slages 2,3, 4 &5 evening
c stages 2 and 3 stagos 14 2 evening
8] stages 2 and 3 stages 2,3, 445 maosning

Which of the following regarding the functions of zepals, petals.
inseci-pollinated flower is correct?

and anthers in an

sepals petals anthers ]
A attraction protection storage |
B attraction protection support |
c prolection attraction storage |
D prodection attraction suppart |

“The diagram shows three consecutive manths of a calendar, May, June and Jufy.

S B T e o e K L R e A p e

If & waman first realizes that she is having her parlod on 29" of May, during which of

the following times would she be most [ikely to cancelva?

A 4™ 17" May
B 28" 31" May
C 11"t 14" June
D 25"1p 28" June

Fraimnary Exgminebon 2015
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Angio-Chingse Scheal (Barker Rogd) AngiosChingse Bohoal ([Bamer Ropd)

30. The diagram shows part of the fermale urino-geniial system, Where are sperm 33..  Thafigure below rapresants a biologlcal molecule,
deposiled during intercowrse?

Which af the following is the correct idenlity of the molecule reprasented?
A DNA molecule

B nucieotide

G sugar-phosphate backbone
0 ftriglyceride
31.  Which of Ihe following correcily shows the events ihat occurs in the stages of a cell 34,  DMA extracted from the nuclel of oclopus cells |5 found o comprise 18% adenine,
cyche? What percentage of the bases of guanine?
Breakdown of nuclear | A 18
E,.u._m...mumnm#n_.__ _ membrana 8 32
A interphase prophase c 35
B Interphase prophase D 64
c | prophase interphase
D _ prophase _ interphase
- 35 Which of the following can result in an ingrease in the rate of mutation?
32.  The flower colour in @ planl is delermined by a single gene, The diploid number of the (i ultra-viclet rays
plant iz 24, (i) radiation
(i} mustard gas
How many copies of this gane are present at each pole of the spindle in telophase |7 A hond
only
A4 B (i) and {fi) only
B 2 c {1y and {iii) only
c 12 P, [} and (i}
D 24
36. In a genetic expafiment using smooth and wrinkied peas, resulls showed that the alisle
for  smooth peas was dominant and that for winkled peas was recessive. 250
hybrid plants thal wers heterczypous were crossed and 6000 smooth peas were
galhered in the F1 generation. What is the likely number of wrinkied peas gathered?
A 1500
B 2000
C 3000
0D 4500
Freimingrs Exarmmatan 2018 17 Secordary 4 Express Prulimirary Eraminaiion 2015 18 Sacondary 4 Express
Bialagy 51587 Bpnlogy 515817
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Angio-Chinese Schoal (Berker Road)

47.  Farmess crossed two breeds of cattie, the Jersey from Europe and the Sahiwal from
Soulh Africa, For many generations, the farmers picked out the offspring with the
highest milk yields to breed the next genaraton,

Which of the foliowing best describes this process?

artificial selaction
discontinuous variation
evoiution

natural sefeciion

oOom®»

38.  "In the naftural world, there are very few food chains that consist of many trophic
levels,” Which of the fofiowing cormecily explains this statement?

As the trophic level increases, the number of organisms decreases, Top
predators therefore need to spend more enargy 10 hunt for preys

Enargy Is lost at each transfer in a food chain,

The blarmass of preceding trophic level is insufficient to suppor the top
predators. ) . .

Thare is compelition of space between the different populafions, hence a
habilat cannol suppor foo many trophic levels. .

o om P

39, Whyis energy Nlow through ecosystems non-cyclical in nature?

A Energy is locked in the higher rephic levels and cannot be returned 1o
the ecosystem

B Energy is lost to the surmoendings as heat enargy cannol be re-used.
C  Some of the energy is broken down into other forms that cannat be re-
used,
D The primary source of energy for mast ecosystems is the sun.
Frebminary Examinalion 2075 19 Secondary d Exprass

Bindogy 51584

Angla-Chingse Schod Bamer Boady

40, A large amount of nitrogenous ferifizer lzaches inte a stream. Which of the following
graphs shows the likely changes in the population of glgee and bactera down the
stream?

number of crganisms

number of organisms

il
L

= oh
" 3
© B
2 s
downstroam downstreamn
Kay
bacterig —— —v
L A
End of Paper
Frefimingry Examnaton 2075 20 Sacondary 4 Express

Biology 51584
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Anglo-Chinese School
(Barker Road)

PRELIMINARY EXAMINATION 2015
SECONDARY FOUR EXPRESS
BIOLOGY PAPER 2
5158/2

TIME: 1 Hour 45 Minutes
READ THESE INSTRUCTIONS FIRST

Write your Index number on all the work you hand in.

Write in dark blue or black pen:

You may use a soft pencil for any diagrams, graphs or rough working,
Do not use staples, peper dips, highlighters, glue or correction fiuid.

Section A
Answer all questions
White your answer in the spaces providad on the guastion paper.

Section B

Answer all guastions inciuding guestions 8, 9 and 10 Either or 10 Or,

Wirte your answers on [he separate answer paper orovided,

Al the end of the examination

1. faslan all your wark securely together

2. write an E {for Either) or an O (for Or) next to the number 10 in
the grid o Indicate which question you have arswared,

INFORMATION FOR CANDIDATES

" Marks |

Section A

..m.._wn:a..._ B

8

g

TOTAL

ECH

The number of marks is given In brackets [ ] at the end of each question or part quesian.

Prefiminary Examinatan 2015 |

Secondary 4 Express
Biiogy F1582

Angig-Chinese School (Barmer Road)

You are advised o spend na longer than ong hour on Seclion A end no longer than 45

minules on Section B,

Prafimingry Examination 2015 2

This gueshion paper consisis of 20 printed pages.

Secordary 4 Express
Allogy 5158/
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Argig-Chiness Sohos (Barker Foad)

SECTION A (50 marks)
Angswer all guastions In the spaces provided,

1. Fig.1 below shows the relative concentrations of glucose in the hepatic partal vain
and the hepatlc vein over period of tima.

hapatic portal vein

A
relative
concentrafion

of glucosa

N

fima! hours
Flg.4

{z]  Sugges! a reazon and explain whal could have Jed 1o the rise An Lhe
concantration of glucose in the hepatic portal vein. .

R L L L L L LA TRy

{]] Wilh reference (o part (a) above, explain why there was no similar rise in the
concantration of glucose in the hepatic vein.

(=) With reference 1o Fig.1, explain the rise in concentration of glucose in the
hepatic vain in the later hours,

[Total: 5]

Prabminary Examination 2515 3 Secondary 4 Express
Biplogy 515872

Angio-Lhnases sobod (darksr Foag)

2. Table 2 shows lhe clearance time of some subsiances for a patienl undergoing

kidney dalysis.
Table 2
| Substance _ Units Conceniration in biood
in blood Time=0h | Tma=05h | Time=6h
Lirea mgh 178 144 126
Creatinine mgfl 14 23 25
Gluccse mg| 134 128 138
Potassium mg 4.3 4.1 4.1
Sodium mg#h 143 137 135
Chlaride mgi 108 107
_ a
ia) Complete Table 2 to show the estimated concentration of chioride at time =

05 h, [1]

(b}  Calculate the average hourly rate at which ures is removed from the blood of
the kidney dialysis patient.
Show your warking,
CAwerage Houry FEE = ... e Rt ]|
Prolmirary Examinaton 2015 4 Secondary 4 Exprmss
Bisloy $1882
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Angio-Chinese Schadl [Barker Road)

{g) Explain the resulis when t = B h for potagsium,
(d}  The table did not show the concentraticn of profains in blood. Predict how the
frend of proteins would look lke between | = D hto t= 6 h, Give a reason for
.m.n_cﬂ BNEWET.
............................. =
{e} During &ach bealment, a patlent has to undergo disiysis for a few hours.
Suggest ane way ihe lime can be shortened. Explain yaur answer,
....................................................... VSRR - = - s -~ - 4 v+ 4+ R s a4 agy
+ P creree
[2]
[Total: 8]
Prpininary Examinshion 2008 5 Sacondary 4 Express
Frelogy 51582

&

Amgio-Chinesa Schoo! (Barker Road)

When looking at objects far away, people who are suffering from myopia (shors-
sightedness) will register a blurred image,

(&)

(b)

Predminary Esaminatioh 2015 B

On Fig. 3(a), draw a simple ray diagram to show how light from an abject 10
metres away falls on the retina of a person suffering from myapia.

Fig. 3(a} i

Contact lenses ara commanly used o improve vision for patients who are
suffering from myopia. On Fig.3(b),

{h draw & simpla contact lens at the correct position of the eye and

(i} draw another ray diggram o show how the same object forms a sharp
image with the aid of the contact lens

Fig. 3(b)

12

Bevondery 4 EXgrpss
Binlogy 51582
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Angig-Chinasa School (Barkar Road) Angig-Chiness Schood (Baker Roed)

{c) Proper cleansing of the lenses have to be done regulary to ensure that dirl 4, Figure 4a shows a diagram of a developing mammalian fetus and part of the uiemns
and pratein build up is prevanted, When excess dirt and profein is built up in wall,
the lenses, the user might feel extreme pain and Imitaticn in the ayes.

[ Describe how the brain senses the paln and imitation caused by dirt
and protein build up.

(D)} To ease the pain, cne can wash the contact lens with cleansing
salution. Sugges! and explain ong posstble ingredient of contact lens
cleansing solution.
Flgure 4a
(a)  On the diagram, fabal structures A, B and C. 3

PO AR AP R T R R I SRR

(41

(d)  The comea is not supplied with blood vessels. When contact lenses afe worr
corjinuously for many hours, cells of the comea become damaged. .

) State one function of R during pregnancy.

mrﬁ.ﬂmﬂﬂh‘nnﬂxﬂsm:i’__‘ aerarr et AR e RN B P e B e R et B AR B iR R b di e sddd babddad kb s ..|ﬂ|4..q
.................................................................................................... {c) Sate another funclion of structure © ofher than exchange of subsiances
betw=en the maternal bicod and the fetal blood.
.................................................................................................... ﬁ_ i
[Total: 11]
Freiminany Examnabon 2015 T Sscondary 4 Express Frelmingry Exsmineion 2015 g Sacondary 4 Express
Blalogy 51582 Hinlogy 57582
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Angls-Chingse Schoe (Harkar Reag)

Flgure 4b shiows a seclion through structura B taken al P - Q.

Figure 4b

(d} On the diagram, label W and X [1]

(o) Complete the table to describe haw vessels W and X are invalved in the
nutrition, excretion and gas exchange of the fetus. You should leave the cell
blank if lhe vessel does nel play any role inany of the finctions,

2 VesselW _ ~_ essal X
Mulrition | _
[
1
1
T |
| _
_ Excration _
|
7 |
Gas
exchange
| |
|
13
[Total: 9]
Frelimanary Examinaiion 2075 | Secondary 4 Express
Biuogy 51582

3. Fig. 5 shows the inherilance of cost colour in a family of rats. Cost colour is
determined by 2 allelas. The allele thal codes for black coal, represented by B, is

Angla-Chingse Schoo! [Barier Rodd)

completely dominant over the aflela thal codes for white coat, represented by b,

P

i

Ol_ll
00 8

kiry
E black male

@ black lemaile

D whils male

O while female

Ll

Fig. §

{a} i Determine the genolype of rat Q.

)  Explain your answer,

Prdmingry Examination 2015

1

Sacondary 4 Express
Bigleay 515875
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Angia-Chingse Schoal [Barker Road)

(b} ] Uising a genefic diagram, predict tha phenotypic ratio of the offspring

of P and R, if P was heterczygous.

{ii) Give one possible reason for the difference’in the observed ratlg in
Fig. 5 1o the expected ratio predicled by the genatic diagram.

{li) Caculate the probabilily of an offspring from the above cross being 8

female biack rat,

Fradmingry Examination 2015

n

Savandary 4 Express
Bitfogy 51582

Argro-Chinase Schodd [(Harker Road)
B. Figure € shows part of a food web that is found in the ocean.

Dalphin +=—— Tuna — Shark

Lobster
ﬁﬂ<ﬂw:¢u
Zooplankton
Shrimp “
Phytoplankion
Flgure &

{a)  Name the top pradatar(s) in this food web.

.................................................................................................... :
(b} In the space below, sketch a pyramid of blomass of a food chaln that Involves

4 frophic levels.

i

{c) Snrimps are nol producers n this food web, Suggest how they obtain their
need for energy and nutrients,

Predminary Examnanon 2018 12 Secondary 4 Exprass
Beology T 562
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Anglo-Cningse Schoo! (Barker Road) Angio-Crinese Schoal (Barmear Road)

iy Lobsters were ovar-hunled by fishermen, Based on the food web, there SECTION B (30 marks)
should be less sardines, However, the population of sardines was nal Answear three questions. fo>)
affected. Suggest a reason for this. ©®
Question 3 is in the form of an Either/Or question. Only one parl should be answered,
7 Flgure 7 shows an experimenial sel-up where a cul leafy shool was placed in a
boling lube of water and a layer of paraflin cil was added on the waler surface.

3}
(&} Describe how the ocean acts as a carbon sink.
Leafy shoot
........................................................ e P LR T ﬂ_lﬂw-..:_.__ ail
(3 Watar
{f Recent studies have suggested thal sharks acl as/carbon sink. Suggest a
reasaon for this conclusion, Bailing tubs
: 4
=t £ Figure 7
1l 4
[Tolal: 8} The whole set-up (A} was weighed and left o stand In a windy place. The set-up was
; re-weighed every 4 hours thereafter over a 24 hour period.
Anather 3 similar set-ups (B to D) was prepared by using leafy shools of similar size
and same number of leaves as thal of set-up A, However, the lsaves were trealed
“differantly. The following results were oblainad.
- Treaticient.on _. Weight of sei-ups (g)
Maves Ohr | abr | &ne | 12hr| 16hr| 2000 | 24 hr
—
A | No trestment 60 | 58 | s2 | 48 | 44 | 40 | 36 m
Upper leaf surface i ﬂ W
B | smeared with 62 B 58 56 54 a2 50 | »
Vasellng | =
Lawer leaf surface - 2
¢ | smeared with 62 | 81 | 60 | 59 | 58 | &7 | 86 | D
Vasaline H s
Both leaf surfaces | W
[ smeared with B4 G4 G4 64 G 64 o4 5
Waseling w
B
Bredmmary Examwtalon 7015 13 Secnnidary 4 Expiess Fraimingry Examinabon 2015 i1 | Secondary 4 Express M
Blaiagy 51582 Enlegy 515427 @
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hy

()

Adgle=Chinege Schoo! [Barmker Rpad)
State lhe purpose of smearing the leaf surfaces with Vaseling,

AR rEa A A R bR

Mame and defina the bicloglcal process demonstrated by this experiment,

In the grid below, plot all four graphs on the same axes to show the weight of
set-ups A - D over fime,
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Prelimirary Examinilion 2015 16

Amio-Chiness Senoal (Harker Road)
Explain the results for set-ups A and O.

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

Whal conclusion can be drawn from the setups B and C7 Explain your

Predict the appearance of the curves if the expenmeant was conducted inside
acupbaard. Explain your answer.

mm\mw_\@;

Secondary 4 Erpress
Bialogy 81557
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Angle-Chinese Schon! (Sarkar Road)
Dafine hormane,

Describe how blecd glucose is regulated in @ healthy parson.

Pratirtinary Exammalion 2015 17 Secondary 4 Exprass

Biniogy 51582

Angio-Chinese School (Barker Rosd).

8 Either

{a)  Describe how carbon dioxide s transported from the tissues to the lungs.

P TR R T P el SN § S R i S

B T 0O BN R R A o o 8 e e

Prefiminary Examinalion 2015 18 ary 4 Exprss
Bialogy 5158:2
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Anglo-Chinese School (Barker Road)

(b} State the characteristics of, and describe the role of, the gas exchange sirface in

humans.

rree

Prelmirary Examinalion 20415

Ly S
At .
s
wmrrs

19

Secondary 4 Express
Biniogy 51587

8 0r

-Anglo-Chinese Schoo! [Sarer Rosd)

{a)  Describe with examples, the differsnces between confinuocus variation and

discontinuous variation,

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

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

Praliminsry Examination 3515

20

T
‘Bislogy 51587
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FURREC A T (AR e
{b) Explaln how ore species may evolve 1o form two dislingl species.

1

Prafiminary Exmninaion 2015 i ESggonaary 4

§
:
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Preliminary Examination 2015

21a

Person could have just eaten & meal high n catbohydrales, $o ghuose was
H absarbed in the smad intestine and transparied away by the hepalic poral vein

| 1m

46

| Tha hepatic portal vein leads ta fhe sver,

im

| wihere excess glucose s converted Info glyeogen for storage.

m

Afer blood has been processed by the liver, @ 5 transpoded o the heart by the
hepatic vein,

hence biood there contains less glucose and hence no simiar rse m the
concentration of glucoss,

Qic

Al g later fime, 1he rest of the glucose thal nas not been converied o giycogen will
leave the liver and enter tihe hepatic vein 1o cause concentration of glucose 1o nsa,

_n_ﬂ

Al o hater fime, blood glucose in the body decreases, causing ghcogen lo be
| cerverted 16 glucsse and reledsed from the liver Lo the rest of the body via the
hepatic vein.
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Vessel W K [ Vesse X 0
Mutilion | Transpords  dissohed
food swbstances such
as  lucose fram
plagenta fo fefus
|| Expretion Cames metabolic
waste such as ueg
fram fetus’ blood 1o
1 placenta
Gasequs | Transport oxygen from | Transpont carban
exchange | the mothers bicod || dioxide from the felus'
| the felus' biood blood 1o the piacenta

| Bbfhelsorygous

|G has & white coal parant, which must have Ine genotype BB, thus C must inhent

. ane allele of b,

Lo

'@ procuced white coat offspring which must have the genatype bb, which must
| kave inherited one allels b from Q - . ‘

T
|
|

ar

| momething like this was accepied |

‘Qmist alsa have the daminant allele B since if is back In coleur

the black maie must e genatype Bbor BE.

" Parenia Biack coat ®  Wihite coat
phenokypes. 23]
Parental Bb bb <
. . ' -
Gametes B b b 1
v S]]
CHfspring Bb Bb bt bb
genotypas
Difspring _mEn_nnOw._. :._._._._._.ﬁm_onm." J
phenciypes T T
FPhenobypic 1 i 1
Tatio Black coat White
coal

ij | The phesotyple ralio oenved from the genetic diagram s a theoretical rutio basad

an 8 manematical model but fedilzation is a random process affected by chance.

or

Sampie size oo smal

SaoctiBallaye®0d BrWITHOUT SCHOOL



Wi _ — eeeipfyue Silogie swiiue g A ___.aﬂﬂus_._._.
SUD| sEUGTIE] fsEuog enuebpdy o) SEERosER eyl pue
E_.__ 'PI9E HUDQITI LK) O 9|82 POOID PRI 9Y) LE JMEM BUY U SEA|OEER Sp[X0jp Uogie]

TUaIpeD UGHEIUBSUGS € |G Gaussaid ey o] Bnp 518 PGGId Bl SUF G1U] PUB PAGK

umm_u_

.E_.

“BE0an|D Oyl UBDOTAD Jo Uo[RsAucs BU) BeeaIU) 0)

T

]

LLiwa[s poosg au) oiU; DOEESn b aueslal o) || Dujsnea seamued

U jo suspebue] jo se)s ey Mg pEDeaT s eo) 00) = esooniD pooid usuh

o

JA| 9 Ll PRIOIS B0 03 |

il | USESENE cou SeaoniE TSeRE penies oy ||

wi, _ LWeEE PO U} cUt ITsul Bseei=d 0} 1 BUjsnea |
= B 40 B _ |

E._..En_mﬁfmewmn Feeaep 8 Hu_:oﬂﬂcﬂhzghﬂuaﬁ:_nﬂbﬂng_ qad

wi | |

[ ]

wi |uer Ag sefiuenb spnuw ) posnpoid S B BUEEONS [EOiLBGD B 9) atiasoly { eal

50y 12]2M [BLLJUJL U] [JrEal 42|y M sirooo Uolde -.;
ou eousy ‘eoEid SME] J0U ssop sjseliuisoioyd SR SES00 EYELOIE 'ssouen E_

wy |
" BT G (B4R (SOWE BG 0 99U (M 0 PUB 8 Y SeAnD 10
Wl | G0 AUE] JIF] |EEILICTE SUPS D JaUU LyEIELIn)S SiGUl S SoRuNS e
{B8) o dn-es uj uely (6 Z1) JaiEaia 5|
wi _mn?_uwc.r.ﬁgﬂmpﬁ!ﬂﬂEﬁE&::mﬁ.ﬂﬁiEEﬁE_E:u; a0

wy

au||ases, Ag pajees ARa|dwod Big 43U S8 SE0BLNE 29 sy Walp 2deasa 1ouued
Jrades e e B $9 J0 ST # 8 paURIURL pUe SsEw fUe 880) 10U pip O dnejes

" SaSELNG (E0) ew0| pUE Jaddn |

B!

W | weq 18 eced wom ucaesdsuen 52 B op o 6 0o woy dodp issieall sy sey  dndeg
Ly il j599 Jo = al
[T AiiHaisa0 pelane LEe D e e sold .
[T BN IRS00 WM Sk J
i} —= [EBed By jied <J8ie3g | oJ0 )
ued h
Wi | e o sHBd pBUee By Wl Inodes JarEM 0 S50| BU 8 UolRdsue ] uonRdEuR: ] - Flad}
g SanER] Bl Lo FEHEM j0 S500 SluBABl Cia
| ]
3 HRlUANETS 4G PALLNEUDD I8 UP UBaSa Bl JO Wopog #4) ]
il | ey wls _t_.__. ‘3o dEi Usun (BRIpeq peyl v wodles o siuncwe iy s Swieys | jeal
£40 ¥EN
=ED
i | [BATED PUE PO BHI) 518N IS80] j0 LGy Sui Uj peq B9S U] PALNG Bpunodiuco wogqie] |
1 FisoLuAEa00d |
Wi | v ueeyuedmAyd pue sess ‘sefie ‘sued apenbe Am posn sppolp wogiel
[ JBIEM B85 U BeA|05ED S0 LOgIeT
wig | pouad SpuysoUl UE Joj Uoqses 8i0is BUEsaD | a8h
T BNEE] UE 00 |
% POty 20 vonRedweas o Uopeeidooz jo ajel usRsnpridniee) jusweoecal Yin
HO uopuEdocE Jo) UomBdLng j0an ol 5 |
Wi | @Uedg oF "ssalEs Sl U] pSS) SAUIDIEE A)|UM PECEES BUY j0 B0BUNS M) UD pag) SqB1D | pan
wj syl Bujiedap uo peay=busseas o) ]
[oseq Jajeis fubie & MW prueld] sdeys pauss
WL |+ BUM pUE saupues ‘vopusidoo? ‘ucyuedoyiyd Jo E19s) Didog oy SjRgE| peu0D | gan
ik DHIEYs pue suiding [ €90 |
sEo=50, 80 {1aso

49

SaoctiBallaye®0d BrWITHOUT SCHOOL



[ and carned 1o ihe kings | ABD Dlood group i man | Heght,  weignl,  skin
| Carbenic anhydrase will catslyze the backward reaction and hydrogencarbenatel| Tm and sbiity to roll tongue | colour] accept any ather
bizarbionate tons are convernad lo water and caroon dioxide in the red blocd cells | (accapl any othar comracl | answer)
"Carbon choxide will diffuse out of the blood into the aéveol to be exia _.m.“_o...__ﬁEm im anEwer) [e2]
oxtemal environment —
Ha0 + COp e Hi0 00 <H” + HGOy == S0b netic varation causes phenotypes of Indwiduals 1o be differant.
Mk of B mo.i allzie combinations are betler sulted Io live in snvirenment
GEED | The -H.t.uluw walls are ons-cal thick fo sliow gazes o aiffuse aoross them quickly im Highar ssocess for these individuals in repreduction
Numercus capibanes are closely wrapped around outside of the alveoliiClose o an | 1m | Gives an example of an envirenmantal facior that acts as a force for natusal
efficient ranspost system to facilitate gaseous exchange of oxygen and carban selection
dioxide = - A : States thal nalural solecton will seocl ndividuals wit the best combination of
Thay ara kept maist o siop the cells from drying up and to facilitate diffusion of | Tm goes. 0] N
pasos States that overtime, overall phenotype for groups can be very different, leading 1o | 1m
There are numercus alvecs 1o provide a e surlace area for a /ol of oxygen ta| im them not being able 1o reproduce with each obher
| diffuse across at the same lime Example of answer:
Variation rasulls in individuals wide in a
808 Dizcontinuous Variation | Continuous Veriation im population, thess individuals therafore do sﬂ have equal chances of survival in their |

Brought about by cne or| Brought about by the for each pL environment. |
anly & lew genes combined affects of many

gemes Some individuals possess aliele combinations 1hal make them more suited 1o e In
Expression ol 1he| Expressions  of _dhe thefr enviranment.
phenotype is distingt, with | phenobype is ovel & o
no intermediates formed | specirum, from one end These irdwidusls hence are more successful In reproduction, passing o thair

o the other end, with succassfyl alleles 1o offspring,

_ Eiﬂ_.:mnmnir?wuna
fiol afected by cnanges | AHected by changes in Sometimes, a single species s Imlo growu d
in e envimanment the environmarit _EE This means that esch group |s subjected to aifferent pray,
'Genes da mat  show| Genes  show  BOQAvVE | ey taact; b
addilive effect effect “
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;  ZHONGHUA SECONDARY SCHOOL

._._
R = a . .
. Preliminary Examination 2015
CANDIDATE o _ .H. ‘U__
MAME e |
CLASS .. ﬁ . _
BIOLOGY 5158/01
Paper 1 Multiple Chaice 16 September, 2015
Secondary 4 Express 1hr
Set by: Ms Rozianna ! Mr Tan Li Chun

Vetted by: MrDesmaond Chong

READ THESE INSTRUCTIONS FIRST

Wiite in sofi pand.
Do not use staples, paper clips, highlighters, giue or correction fuid.
WWrite your name, index number and class on the OTAS Answer Sheat [n the spaces provided.

There are forty questions on this paper. Answer all questions, For each question there are four
possible answers A, B, C and D.

Choese the one yeu considar correct and record your choice in soft pencil on the separale OTAS
Answer Sheal

Fead the instructions on the Answer Sheet very carefully.

Each correc! answer will score ane mark, A mark will not be deducted for a wrang answer,
Any rough working sheuld be done in this booklet

This decument consists of 20 printed pages, including this cover page,

Which stalement best describes the features of a root hair cell that aids in is function?

A I has many mitochaondria to aid in aclive transpor of water across the plasma
memBorane.

B I has chicrophyl lo ald in release of energy for aclive transpor of materials across
the plasma membrane,

c It has & long projection fo allow & larger surface area to volume ratio for exchange of
materials,

D ithas a seleciive permeable cell wall io maintain a concentration gradient,

A cell is found to contsin a large amount of smooth endoplasmic reticulum. What is the cell
producng in large amount?

A lipids

B proteins
C  enzymes
D

carbohydrates

Which opbicn is an example of aciive transport?

A mavement of carban dicsdde Into the mesophyll layars in the leaves of plants
B movement of glucose during absorption &t villi of the intestine

nu._.bcﬁ__-._nﬂn.:azu_nﬁnxinﬂ
b

movament of water inio root hair cefls

The diagramShows the process of an engymatic reaction.

cod

Which structure (A, B, C or D} is an enzyme?

52
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A detergent company claims that its new range of clothes delergent is cost saving. The
following are some of its claims,

+ More effective al lower temperature
»  Less detergent needed
= More effective against gresse stains

Among the new ingredients added is the infraduction of a lipase and an emulsifior into the
formulkation,

YWhich optien bast describes the function of the lipase and emulsifier?

lipase smulsifier

e

A study was done to atudy the densily of stomala on the upper and lawer surfaces of
various plan's from different enviranments: The resulis of (he study are shown below.

fasier digestion of fats st lower | . A0
temperature; recycled at the end of | CloPe S0 Wfots 1c Increass s surface

|
|
R

......---. _,
| activalion erergy is ralsed so thatthe | s o et
B | llpase and fats can collide with esch other | |30 digesiofior fatsies Jower

temnparatue

[ frequently
— ) _ faster digestion of fats at lower
c ! dispersion of fats to increase s surface temperature: recycled at the BnA o
areg reaction

| faster digestion of fats at lower
O tempergture, destroyed at the end of

reaciion

dispersion of fats ta increase its surface
arnga

Which of the following s least lkely lo increase rate of ranspiration in a plant?

Increase gir movement
mereaze sunlight intensity

ncreese lamparaters

o o m F

merease humidity

[Turn over

A stomala intensites { mm~
sl upper surface of leaf | lower surface of keal |
£ = 34 5
Y 14 WP . 18
2 14 32
Which of the following best identifies the environment that plant X, ¥ and 2 originates
fram?
X “ ¥ _ z h
fizating aquatic ’ | :
A Senirenment deser environment | rainforest
fizaling aquatic .
B st ant ralnforast dasert environment
; flaating aquatic i
c rainfores! ariAronment deser envircoment- 7
; i floating aguatic
1] desart environmeant rainforest 7 P TGE |

An howr before his regular evening run Dave decided 1o consume a fully ripe banana which
contains @ high content of afarch and simple sugars. Which statement best explains why
Dave does 507

The E__i&_ﬂ.ﬂwzﬂ._ aof starch and simpla sugars allows for ensrgy needs ta be mel

ragidly.

The slow absorption of starch and simple sugars allows for confinual supply of source

of energy during the run.

Digastion of simple sugars allows siow absorption of the simple sugars to provide
energy during the run while direct absanption of starch provides an immediate source

af energy

Cigestion of starch allows slow absorptien of glucose 1o pravide energy during the run
while direct absorption of simple sugars provides an immediate source of enargy.

[Turn over
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The graph shows the relative fime taken for anzymea X to complete hydrolysis of a specific
subsirate.

Time to Complele Hydrolyss

-
=

_

Whiat could enzyme X be?
A lrypsin

B zallvary amylase

Cc PERSIN

D pancreatic lipase

A plant with varelgated leaves was exposad to radioaciive carbon dioxide (¥COg). Leaf O is

exposed o light and leaf P is kepl in the dark. At the end of the experiments. radicactivity of
the kaves lissues were measured (in arbitary units) and the resulls were shown balow.

White White

region region

{1800) {350)
Zreen Green
regian region
(30 566) (3509

Leal @ (lgnt)

Leal P (dark)
Which statement best explains the results cbserved at the white region of the leal 07

Phatosynthesis accurs Slowly in the white region due to the absence of chlotophyll.
Products of phatosynthesis diffuse from the green region te the white region.

Photosynthesis ocours rapidly in the white region causing the radioactivity to rise.

g 0O m

Radicaclive carbon dicxide diffuses and accumulatas in the white region of the leaf.

[Turn over

12 The dlagram shows a polometer.

cut lwaty yater

Which conditions will show the fastest movement of the bubble in the capillary tube?

low light inlensity, still air, high humidity
high lighit intenaity, still alr, low humddity
figh light intensity, windy, low humioity

o o @w »

fows Hight intersity, still air, low humidity

[Turm ove
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13 The graph shows the blood pressure in varous Bood vessels in the human circulatory

system.

Blood pressure

1

Which option correctly identifies the blood vessels?

1 2 3 4 &
— -
A arterias capiliaries | wains vara cava uﬁ:ﬁqw:.____
B arterias Euﬂanﬁq capillaries veins vena cava
c arleries uﬁiahna vena cava cagliaries veins
D arterias vens cava [ uﬁﬂaﬁs weins capillaries

14 Which valve opens when thi hearl chamber {hal produces the highest blood pressure

conlracts?

o0 m ®»

the right atriovenirioular valve
the ieft sirioventricular valve
the pulmonary semi-lunar valve

the aornic seml-lunar vaive

[Tumn over

15

16

The dizgram shows the branchus ining of 8 smoker and non-smoker.

non-amoker
Why is it hardar for the smaker fo remave mucus from his respiratary tract?

A
B8
c
D

The non-smokar produces more mucus than the smoker.

The non-smoker has a fof mare epithelial cells than the smoker.

A signicant number of cifia are damaged in the smoker's epithelial cells
The smoker's epithellal calls have burst,

The diagram shows the results of an experiment of a man's inhalation and exhalation of a
spiromater, A spirameter measuras the volume of air moving Into and out of the spirometes

during Inhalation and exhalation,

volume of air
axhaled and
Jinhagied into tha
spiramatar |

at

ﬁ.,a 3_.
J : A
_u.n..

_uu.

P
.

.Vx\ :

T Hum S

fimel &

What is happening to the diaphragm and external intercostal muscies at point X7

A
B
c
D

Hoth tha diaphragm and extarnal inlercostal muscles are contracting.
Both the diaphragm and extarnal intercostal muscles are relaxing.
Tha diaphragm iz refaxing and external intercostal musces are confracting.

The diaphragm is contraciing and exiernal intercostal muscles are relaxing,

[Tum over
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The table shows substances moving between issues and their surmounding capillanies.

r inte the capillaries | out of the cepilaries

_ subsiance from the Usstes Irdo the Hssuss
oxpgen | o
carben dioxde < .
aring acids !
ursa bl

= does pass

WWhich of the following part of the body does these Hssues belong to?

alveolus
fleum

kidney

O 0 m »

liver

In an experiment, the relative concentration of vanaus substancesin urine and renal wein is

measured. Which aption shows the correct resulis?

_ uring blood In renal vain
_ urea glucose _ urea glucase
Al high low O low high
8 high  high “ high high
c | I o “ law high
o | lirop high . high Tow
[Tum over

10
18 The graph shows John walking from a place of 28°C 1o a place of 15°C.
| 28°C, 15°C
b ,
o ao
i
ce2
S
28
E 20
- q w
Time X Time ¥

Timg —s

Which statement is incorrect?

A Tha core body temperature will be the same as the skin lemperature at time Y.
B The metabolism rale of John starts to increases al ime X,
C  John experences pale skin at time Y.

D Shivering occurs at time Y,

20 Which statement best describes a negative feedback?

It always causes a further increase the change in body parameter,
It always causes a further decrease the change in body parameter.
Ilalways maintains the change in body paramster,

oc,.,0 @m P

It abways revert the change in bady parameter back 1 normal level,

[Tumn ove
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21 Tha diagram shows same of the major endocrine glands in a human male,

~

|
o

Which endocrine organ(s) secrete(s) hormone that affects blood glucose concentration?
Z oy

X and Y oy

X and Z only

o 0o @ ®»

¥ and Z only
21 The graph shows the changes in the thickness of the lens when a man looked at an _.H!..._
which remalnod stationary, moved towards or away from him.

thicknesa
of lens

1] time

in which stage was the object moving away from the obsenver?
A 1 B 2 c 3 D 4

[Turn over

24

Tha diagram shows possible routes far transmission of nerve impulses.

Winat is the route taken by an impuise during 3 spinal reflex action?

A U=2R

BE V=25

C S53TR

D R=3T=235

Which statement about the sperm is incorrect?

Energy o move the flagellum originates in the middle piece.

The cell can unite with an ovuem resulting in the production of & naw arganism.

Tha acrasome contains half the nosmal number of chromosomes.

o o @ =

The bead may contain mutated genes

[Turn over
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25 Thea diagram shows the vadabon in thickness of the endoemeinum throughout a menstrual a7 The diagram shows the human female reproductive system and the carped of a flower,

cycle of a heaithy famale.

| 5
2 &
/7|\\ﬁ ) ;
I 4
i T 5 20 25 28 7
¢

Which stage of the mensinssal oycle would the levels'ef osstregen and progesierone surge?

= - - Which optlon shows the carrac! matching of the labelied structures?
]

surge in oestrogan surge in progesterone : ) ~
A days 1105 Al days A5 to 20 . siructures function
B days 510 10 days 1 lo’5 A Tand 8 ) sile of ferlilzation
c days 510 15 days 1510 25 B Zand 7 site where offspring is formed
D clays 1510 25 days 5o 15 c 2and T snpiledtfanitand Soann i dbsraifun
= " D 4and 5 protection of male gamate

prophase 117

: : c . D
In wilch structures are haploid muclel formed?
A 1 and 2 B 1and 3
C 2 and3 a] Zand 4 ‘\Q

[Turn aver [Turn over

28 A cell containing two sels of chromosomes divides by meiosis. Which diagram shows
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The graph dlustrales the movement of a chromafid within a cell during mitesis. Curve A
shows the distance between the centromere of & chromatid and the pole that it was
approaching. Curve B shows the distance between the cenlromeres of this chromalid and
its slster chromatid. On the fime seale, zare (0) marks fhe beginning of the lime when the
chromesomes of the cell line up at the equator.

s o ow @ o= 4
Tirme fmin

AL what time will anaphaze begin?

A 1Tmin

B 15min

cC 17 min

D 20min
The following list gives some features of the processes of arificial selection and genetic
engineering.

| The organism's genotype is altered

II  The new variely can make a substance previously only made by a different species.

Il Tne process lnvolves working with many generations of the organism over a long
period of tims.

IV The gene for the useful charasteristic Is transferred from one species to another,

WWhich of the above features refer to genetic engineering and arificial setection?

genatic engineering arlificial selection
| A Llandlv "
B I, 1N and 1V fand Il
c Il and i Ihand Il
o | 10, 1 and I, 1 and 11 |

[Turn aver

i

Five different amina acids (numbered 1 1o §) form the following sequence in parl of &
polypeptide chain.

1223334323533
This ig the list of messenger RNA codons with hedr corresponding aming ackds.
amino agid 1 UGU amino acid 4 LIAG
sminoacid 2 GAU aminoacid 5 AAG
amincackd 3 CAC
Which one of the following DMNA base sequences could provide the code for the given
section of potypeptide?
A ACACTTGTGATGCOTATICGTG
B ACACUAGUGAUGCUAULCGUG
c ACACTAGTGATGLTARACGTG
_u

ACACTAGTGATCCTATICGTG

The table shows the resulls of mapping 100 nuclectides on a singie strand of DNAL

nuclectide | quantity |
adanine | 22

cylesine | 20

guanine 47

thymine _ 11

How many thymine nucleotides will there be on the strand of DNA that is complementary 1o
thisstrand?

A 1 B 20 c = o 33

[Turn over
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Hunler's deficiency is a rare autosomal recessive disorder presenling in infancy, 1 in 250,000
people s affecied. A camier is not affecled and is observed to ba normal, The padigres diagram
shows individual 4 affected with Hunter's deficlency at age of & months, Her newborn younger
brother, 5, was also diagnosed with the same disease.

o o @ >

7

Tha diagram shows a scientific procadure camied out on cows,

Which cows are genatically ideniical?

o 0 @ =

A cell i remmved from (he
Taver vissie of Tow |

T

- i

Cow 1
An unfenilissd cgg cofl 1
tnken Trom Cow 2, The

mleclcuis v remisved sunl
discarded

Tl tikckens of the cell Trom b liver fissue is
inserbed (R0 the spdermilised eop ool

Ths rasulling cell isthen impiariod in the uberes of Cizw 1.

cow 1 and cow 3
cow 1 and cow 4
cow 2 and cow 4

cow 3 and cow 4

iin2
1ind
Tind

Z2ind

~

Cuw i b

Cuow 3

n. Cow 4

CHQ

[]

3

%
4

.
N

What is the prababildy of her 15 year old brother {number 33 of being & carmer?

[Turn aver

15

36

AT

The tabie shows the blood groups of 4 mamied couples,

1@

name of ﬂ.,.,..._.m_mu bioed groups
| Mrand Mrs Pauls Aand B
Mr and Mrs Rainer AB and O
Mr and Mrs Kaur BandB
Mr and Mrs Yung ] Oand O

60

Each couple has a baby. One baby has type AB blood, one type A, one type B and one type
Q. Which couple are the parents of the baby with blood group A7

A
B
c
D

Mr and Mrs Rainar
Mr and Mrs Kaur

Mr and Mrs Yung
Mr and Mrs Faulo or Mr and Mrs Rainer

Which statemant is true when a phenotypic ratlo of 3:1 is obsenved?

A Two heterozygotes are maled and twa ce-dominant alieles are involved.
B Two haterozygoles are mated and two allales, one complelely dominant over the

othar, are Invoived,

c A homozygous recessive Individual and a homozygous dominant ndividual are

mated.

(] Two homozygous dominant Individuals are mated.

A woman who does not have haemophifis but is a camier marsies an unaffected mala.

paranls

gametas

affspring

Which statoments describe their children comecily?

I
[l
1]

IV Misa male with haemophiléa,

Mother _ x

A

—

| Fathar |

K iz a normal femala.
L is a femala hasmophilia,
M |z a narmal mala.

1 and IV only. c

1, Wband IV anly.
B I, hand Ml anly. o LU Wand IV
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The diagram shows a food wab.

o
[2]

-
-

u.././.,”.._
|<,4..f;f

E ey

Which organisms occupy the same trophic level?

A dand 2 C Sand2
B 4 and 1 b Sand3

In the diagram below, arrows represant the movements of garbon compounds in the carbon
cycle. The circles represent carben compounds in animals, decomposers, plants and the
atmosphee.

.

e‘ m

Which circle represents the producer?

The dizgram shows a sewage traatment process. Which stage involves aneerablc bacteria?

End of Paper

[Turn over

60
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Section A

B1D

B11

BIZE/D

Total

This document consists of 18 printed pages, including this cover page.

(b)

4

Section A
Anzwer all the questions.
Winte your answers in tha spaces provided on the guestion paper. ,

Rapid absorption of nutrients occurs rapldly in the small intestine of the human
glimentary canal,

State the differences between active and diffusion.

62

Total marks: 1

(31

[Total: 5]
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(a}

(b}

In 2n investigation, a cloudy, white ged containing lipid emulsion was prepared.
The gel was poured into Petrd dishes and allowad to sei
Cavifies were made in the gol and varous liguids were poured info the cavitles as shown in

Fig. 2.1

cavity 1 contain Hpase

cavity 2 contain Hpase with diluted sodium hydroxide

cavity 3 contain amylase
cavity 4 contaln pepsin

-

Fig 2.2

After 24 hours, clear areas were obsenved around the cavities with enzymatic

reactions. In Fig 2.2, draw the clear areas around thie cavities.

Explain your answer for 2{a},

2

[

_

Total

]

[Total: 4]

{a)

(b)

Flg 3.1 shows a desert bush that thrives in a warm dry climate. Branches B and C are of
similar size and number of leaves, excep! thal branch B is covered with & transparent bag
with an opening to collecl water lost through transpiration

Fig. 3.1

Using information from Fig. 3.1, state and explain the differences in transpiration rate of
branch B and C during mid-day.

State and explain the difference in transpiration rate of branch B if the transparent bag Is
rapiacad with a black bag,

Total marks: _

63
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5
Fig. 4.1 shows the changes in blood pressure during the cardiac cycle.
| ey
———— garta
e el veniiricie
| == ol AU
plogd
pressare
feFa
Lmers
Fig. 4.1
{a}) Lising Fig. 4.1, identify at which point (A, B, C, D, E, F, G. or H) degs
{i) the left atioventricular valve COSES ...
{1} minimal bload left in the laft ventricke ... Y .
(2
{b) Descrive now carbanic anhydrase helps in transport of carbon diowide In the human
circulatory sysiem,
5 e, e ]
[Total: 6]

| Total marks: _ _

(a}

{b)

(c)

Fig. 5.1 shows & dialysis machine altached to the arm of a patient whosa kidneys had stoped
functioning. ©

Tsg el

Fig, 5.1

Name two substances thal are removed via the dialysis fluid during dialysis.

1l

Explain why glucose cancentration In the dialysis fluid is at the same level as a
heatthy individual.

i
f

1
I
%

|
!
cHe

State which hefmone Is responstbie fo enhance the retention of water by the
kidney.

[Tot

ﬂ.ﬁﬁ_ marks: M m
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Fig. 6.1 shows the cross-section of the human eye and a camera,

eye camers
Fig. 64
(a) Which structure of the camera does structure 3 in (ha &ye represent?
W AR Wy
() Describe how e image formed on the film in camera Is similar to the image
formed an structura 1.
2
c) “The camers is not an sccurate representation of the human eye.”
Based on your abservation of the diagram, supgest two evidences that support
the statamant abowe.
- R [2]
[Total: 5]

_I.qnﬂ_ marks: m

Melosis occcurs diring the formation of gamelss, Fig. 7.1 shows a palr of homologous
chromosomes.

{a) (I} MName structures A ard B

4]

i Explain why two sister chromatids are genetically identical before crossing over,
while a pair of homoiogous chromesomas are nol,

(b} Charges in DNA amount and chromasoma numbers were monitored durng one cycle of
maicsis, Fig, 7.2 shows the resulls of these processes.

AL al THA per
nucleus | aritrany writy

i |
Inlgept iwmn 1 Telaphase | Telophasa o

e AL OF Do,

- m m - NUFSE O CRemasomEs

Fig. 7.2
Explain the changes m ONA amount and chromosome member during:

{i} interphase

Total ma ﬂwn"‘._nl |
—_— ———— e

=
©
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(i} Ielophase | {a) In cross 1, siudent crossed some crimson-flowered plants with some yveliow-fowered
pants. She collected the seeds and all planis that grew from (hese seeds had E.m:n_mo
red flowers. Usa s genetic diagram 1o explain the results of cross 1.

— - (2]
(4] Explain why DMNA amount and chromasome numbers remain constant during
anaphase | and |l in Fig, 7.2
e Lo (2]
[Total: 9
The four o'clock plant. Mirabilis jalapa, can have flowers of three different colaurs showniin 13
Flg: 81 (B} The student then camried out twa more crosses shown in Tabie 8.1,
Table 8.1
[ Cross genoiypes of offspring
2 offspring of cross 1 x oifspring of cross 1 m
... “nffspring of cross 1 % cimson-fowered plant | —
Complete Table 8.1 by writing the genotypes of the offspring of croszes 2 and 3,
uzing the same symbols as in the genetic diagram in 8 {a).
You may use the space below for any working.
—
__ \ 8
cramsan Newear H._d__.._nn_.qﬂn Nihves I
3
Fig. 8.1
* [y
3
21 8
T
[Total: 5] W
W
B
N
Total marks: | Total marks: m
B S
(@)



Besides nufrients. other atmospheric elements may enter the ecosystem. Radioactve
caesium-137 was refeased into the atmosphere by stomic bomb tests in 1961, The radioactive
substance was deposited I Ihe soll and on the plants. Fig. 9.1 shows the amount of
radisactivity found in the fissués of fichens {an alga and fungus growing together), caribou (a
member af the deer family) and the Inull people in the Anaktuvuk Pass of Alaska,

inde
gA/ R
dl/‘“ﬂiﬁutn

T4

Incpeasing mdancidty(nCig ™y

king Dec June Dec  june
- 1] 1863 1963

Ame  Dec  hme
._..ueu _ua.

Flg. 9.4

{a) Describe the |evel of caeslum-137 In the Inuit people from June 1962 to December
1964,

{b} The three arganisms farm a food chain.

(i Deduce the trophic level of the Inuit people,

(i)

Explain your answer in (a){i)

2]

mn

._...wu__-, _.___-w_..xu."u_.]ll

]
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Section B
Answer 3l three questions, the las! question is in the form EITHER / OR. ) )
\Wrile your answers in the spaces provided. (&) ﬁ”ﬁﬂﬁuzww lo the data, compare and conlias! (he rate of oxygen production betvigen
i0 In &n experiment, the rate of oxygen production of two different potied plants, A and B
were maasured at various fight inlensilies. The conditions for both selup is similar, The
resulls are shown in fable 10,1,
Table 10.1
lEght Intensity / arbitrary | eduction { arbilrary units
units piant B
[i] 0.0
10 1.8
20 is
a0 45 = .y
40 4.8
&0 50
60 48 {e) Which of the potted plants will you choose as an indoor decorative plant? State your
reason,
{a) Fiot the data for both plant A and plant B in the
(2
d Stale a possible limiling factor of photosynthests for plant B al light infensity of 50
arbitrary units.
- N il
[Tatat: 10|
|
©)
o
I
(@)
n
T
2
®)
T
=
S
)
4] M
B
Total _____-:En_ _ _Jﬁn_u_ marks: m
’ ©
(@)



1

{a)

(b}

Fig. 11.1 shows a marine {ood weab. (c) Marine conservationisls are copcemed that fish stocks in the sea am decreasing.

Describe fwo measures that can be taken o beller manage the fishing grounds
5 - -@ hman in arder to ensure there is 8 sustainable supply of fish for human consumption.

tuna dolphirs

P9 B

small camivoious  squid

evel ¥ ] \mﬁ\V\\‘ e
2 4 herbivorows fish zooplankion e e e
1 algas ﬁ_.isa
Fig. 114 T ——————
State the producers and describe their roles in the @cosystem, [Total: 10]
12 EITHER
{a) Compare and contrast how the leal af plants and the lung of the human
T __.:u_u.___.ns sysiem assis! in funclion of gaseous exchange,
,E.
Toxic mercury compounds are sometimes dumped Into the seas. With raference
to Fig. 11.1, explain why the rsk of mercury poisoning I8 much higher when
people eat marine fish like luna compared o smaller fish. =Tt h: : e
o SO PR S VO
== (4]
—,?E_ marks: | _ Hﬂnﬂ_:.!w«" _ _
]

68

SaoctiBallaye®0d BrWITHOUT SCHOOL



b} With reference 1o exygen demand and limitations, describe how aerodlc and (b} Seaual reproduction is important in plants end humans, |n planis, it can ocour
anaerobic respiration alds & runner to compiets @ 100m sprinl. via sell-pollination or eross-pollination.

o)
S5
_.n.._._ Suggest which method s better during a period of drought and why.

i€

(i} Compare and contras! between a plant's and human's sexual reproduction process
frarm the time after male gametes have been transferred o fedilisation.

a
4]
o T — -
e 2 [41
[Total: 10]
12 OR
ia) DCutling the process of pollinalion and state he two common vectars used. @*

14

Total marks: _ _ ﬂn_n_ marks:

|
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NGHUA SECONDARY SCHOOL b 5 A5 acids and glycerol therafare clear 1
2015 PRELIMINARY EXAMINATION [Answer Key] S e m_.n___a cavities with lipases
4E Lipase optimal pH is afkaling thersfore lipase with sedium hydroxide i
Biclogy | shows a larger clear area than lipase alone _
PAPER 1 _[40 marks] Q3A | Branch C will have higher transpiration rate than B; 1
1. J¢ 6. |A [11. B |16 [A |21 [D [26 [B [31. 10 [3. |8 Cis expoaed windy conditians whereas B has Iitie air movement ORC ks |
2 |A 7. 1D 42 |C€ Jw7 [P 2z [A 27 [A (32 IC [a7. [C | exposad to low humidity whereas B has exposed to high humidity in the
3 B |3 A 113 |A 118 [A |23 |D 28 |B WH._,.”W 38 1D .
~ T8, |0 14 |0 |18 [A |24 |C (28 [C | A_|39.|D phasho bag
5 |C |10 |B 115 |€ |20 |D [25 |C |30 A um [A_ [40. |8 | Water vapaur concentration gradien! between intercellular alr space of the | 1
leaf and summounding air |s sleeper at C than 8,
PAPER 2 Section A [50 marks] Rate of diffusion of water vapour is faster at C than B
(Gn [Solitions e — ——— Warks Q3B Therate of tranapiration will decraass; 1
o1s Activi transport requines energy white diffusion do net; i EEEE.EE in ther biack piaslic bag results in photosynihesie to 1
| Active transport moves parlicles against the concentration gradlent whila cease )
| diffusion moves pariicles down the concentration gradient AT i} Causing the stomala to become smalericlose as glucose/ patassium lons 1
ain " to transport glucose, |1 ey _mﬁ_.”m nMa. =
Diffusion 1akes place till bioed glucose concentration in the capillianies is 0 B i
at gquilibrium with concentration in small intestine; 1 1
Astnve transport {alone) allows rest of glucese 1o be absorbed into the ®) Atemusicy,in the 80 blood ceils, Lirhonic snhydese converts. th
capillaries of tha microvillus against the concentration gradient. 1 garbon dioxide and water into carbonio acid (H2CO3); 1
aza | 1 mark Carbonic acid dissogiates into bicarbonate ions (FICO3~) and hydrogen i
gach {H+] ions;
The bicarbonate ion/hydrogen carbonate ion diffuses out of the red blood |
cell mio the plasma;
@ The reverse of the reactions ocours at the _==mm. ! {fully described) 1 _
R T - 1,
@ [ Liraa m
Excess .q__.ﬁuaw { excess amino aclds / excess mineral saltsf excess waler uw
b Glucase Is smallengugh 1o pass g pariia e 3 1 o
Concentration at equilibrium prevents lost of glucose through diffusion ( ! _m
@ C Anlidiurelic hormone B =
8(a) The apertire 1 -
| Bin) Smalidiminished; ] B M
Laterally inverted image/ upside down [ 1 r=3
[ . . G{c) The human eye has a bind spot whie the camera does nol Ay 2
Cirgle around lipases 1 mark | : ) points (1 m
Larger circle around lipase with m_u_u“_.:_._ nm__m:”a.mmmq:ﬁ# ] Hﬂﬂﬂﬁﬁaﬂhﬁﬁﬂﬁhw Hwﬂﬂ%ﬂwﬂﬁﬂmmw: aperiure each)

ka3
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J. -

The thickness of the lens cannot be altered in the lens wnblke in the
heman eye by ciliary muscles,

The relina has 2 wider area of Image as compared to the film of camara.

T

| Az cenfromere 1
B: chiaama

Fia

| Sister chromatids are formed as a resull of DNA replicatipn, hence they
are genetically identicar. {

Homologous chromosomes are from each parent. Althotgh they have
genes which delermine fhe same characieristics, they may code for 1
| different pheratypes of the same chamcteristic / coplam differant allele of

| the same gena.

TiBN

_ DHA amaount increases from 2au to 4au due 1o ONA epicafion. 1

Chremasoma number remams the same at 2R stnce there s no 1
separation of homologous chromosomes.,

bl

DA amount decreases from 4au to 2au; (separation of homologous
chiomosomes into 2 daughler cells, 1

Chromasome number decreases frem 2n ta n; EEEE 1

chromosomes info 2 deughter cells.

Tic)

During Em_uas |, althought the homologous chromosomes Separmle

i i nuclear envelope has not
Hqgﬂmm :.m_..nn there is na -E_:n__n: in tha DMNA amount and )
chromosome numbers,

During anaphase 1, although the chroma

the opposile poles, r e
recuction in the DNA amount and chromosome numbers.

Ela)

oarsalal pienct e eimsan fowers # i fleravarn
parsaind panalysey "

. .

At 1
afypring gerohpe - 1

affspring phenciyps

pametes

&(b)

guEatypes qnqﬂ.ﬂ.ﬂnw
A AT A 1

r cross

| T offpringof crows | x offipring of crosa 1
.m.._...q...m.“.é_.._ﬂﬂnn croe8 | % erimson-flowered plant | A7 A7 1

9ia)

Ref. an increase in the radicactivily from June 1962 to June 1963,

Fef. 8 dacrease in radloactivity from June 1883 fo Dec 1963,
Ref. an incresse from Dec 1963 to June 1984 (highest fevel of | A™2
radioactivity),

Ref. decrease from June 1964 to Dec 1964;

G
A m e

Third I

| B{b)i

__ m&_ _Eﬁmm had

The caesium entered the food chain when the carbou fad on tha lichons

and passed fo the |nuit;

As the radicactive caesium cannal be it was stored and

aoccumulsted in the fissues and passed u.__u_.ﬁ __._.m food chain through
feading

10(a)

Scale—1

Plot — 1 [allow 1 mistake)

Lines — 1 (best fit curves, labelled commectly}
Axes — Lebelled correctly

4 total

ik

Belaw light Intensity of 30, plant 8 shows a higher rate of oxygen
production

Al light Inlensity of 30, both plants shows the same rate of oxygen
production,

Above light intensity of 30, planl A shows a higher rale of oxygen
production,

Batween light intensity of 50-60 the oxygen produchion of both plant A and
& is relstively constant (stop increasing) with Flant A showing a higher
rate of oxygen production.

1 mark
gach. Max 3
frarks.

| B

| B has a higher rate of oxygen production &t lower light intensity indicating
that it can photsynthesize (linkage must be made) better al lower light
intensity white indoors.

| nman_:ﬁ.ﬁa_nm 1 tfemperalure

Eg

Abie 1o maka Iheir g food via pholosynthesize / trap light >chemical
|'energy - make food from inorganic compounds
| ad for all the arganisms in the ecosystem

| Mercury compounds are insolublel nan-biadegradablel not excrated cut of
EPE e .!._m__ _= body eﬁﬁmnﬁw of animals

arous fish = small carnive

_ {progressive accumulation of pollutants in the body of animals with each
successhe irophic levets)
Happens because animals in higher trophic levels feed on many more
animats (logether with the pollutants) in lowsr trophic level in order o
| meet their enerpy needs

He)

Ban harmiul fishing technique. use of dynamite, cyanide, botlom trawling,
drift nets

Legislation and taxes: fishing oufpul / fishing quola / vessel lleensing |
limit petiod of fishing

73
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1z (Bl

Sell-pollination uses less energyl resources 1o produce less pollen OR
Cross-pollination gives greater genetic variation amongst offspring which

might be better adapied to the drought

12 (o}l

Sirnilaritios

Both raquires the fusion of male and female gamele (o form a diploid

zygola.

Eoth reguires male gamates to move owards female gamele.
Both have large number of male gametes released.

Differances

| Pleant Factor Human
Poden tube formed by | Method of movement | Sperms swim up
enzyme digesfion vagina fo oviduct
through style | o
Many ovules Mo, of female gamele | One egg every cycle
Double ferfilization to | Type of feriiisation | Single fertllization to
form zygote and form zygota

| endospanm =
Many ferfilizations can | No. of fertilisations in | Naturally only 1

| ocour simultaneously an organism ferlilisation
Chary Site of fertilisation Owiduct / Fallopian

{uba

TEITHER |[ Similarities m B marks
12a Leaf | Lung functian
Alr spaces in spongy _ Many smallalveolus | Increasa SAN for |
masophyll layer gaseous exchange
Infvervated with Richly supplted biood | For fast transpor of
vascular oundle caplilares subslances 1o and
fro
Molsture layer present | Moisture layer To allow gasesto |
prasant gissnive o fasilifale
iffusion
Differences
Passive exchange of Aclive innalation@nd. | Mechanism for
gases info and oul of the _ passive exhalation mavement m_._E:z
leaf (via diffusian) | {uniorced) and out ﬂa_ubn_ﬁt._
Gaseous exchangs | Breathing response s | Abillty tocontral of
effected by opening and | mainly automated movement
closing of stomata | reflex (annat wil
(therefore yourself ta stop
photosynthesis) preathing
permanentiy}
1 mark for comect comparision of santrasting characleristic or similarity +
1 mark lor cormesponding funclicn,
|
| Total 3 strands.
Must at leasel give simiianty and differences or will anly scoss 2 max
B Inaspnnt,
There is a huge demand of energy by the muscle tissues for vigorous (1]
| cont :
“ The oxvgen demand incrasses lor aesobic respiration 1o releass the i
energy required
Thare is a limit o be nd heart rate and insufficient axygen far 1]
zerobis respiration toretease sufficiant energy
tharefore anercos iratign releases addilional ton lop of 1
sarobis respiration) o ] by the muscle tissues,
OR Baliination is he rensler of pollen grains i
Tl i s i !
: A i/l y 2
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‘lm_m.wm ﬁ Candidata Name Register Number

FIRST TOA PAYOH SECONDARY SCHOOL
O-LEVEL PRELIMINARY EXAMINATION 2015
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Paper 2 1 hour 45 minutes
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| Mo Additional Materials are required,

[ READ THESE INSTRUCTIONS FIRST

Wiite yaur mame, régister number and class on all the warkyow hand |n,
Wirite in dark blue o biack pen.

¥ou may use a soft pencil for any diagrams or graphs.

Do not use staples. paper clips. highlighters, glue or correction fluid,

_ Section A (50 marks)

_ Answer all quastions.
| Wirite your answers in 1he spaces provided on ihe Question Paper

| Section B (30 marks)

Anzwer all the questions. |
Wiile your answers in the spaces provided on the Queslion Paper

The use of an approved scentiflic calculator is expected, where apporopriate.
You are advised to spend no longer than one hour on Section A and no longer than 45 minutes
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At the end of the examination, fasten all vour work sacurely together.
| The number of marks is given in brackets [ ] at the end of each question or part question.

For Examiner's Use

SECTION A _

SECTION B

TOTAL \

This question paper consists of 15 printed pages.
[Turn aver

2

Section A | . P
ErAmnary

t5*

Answer all questions. ~

Wirite your answers in the spaces provided, ﬁ

Fig. 1.1 llustrates the relationship between the age of 2 pig and the activity of tha
enzymes in ils digestive system, 7

As the pig grows older, its diet is gradually changed from milk to grains and soya bean
meal.,

= \.\ Prolease
=2 I
=
8§ E
a 5| -
m. s ~. Lipase
i

Lactase

f
12 3 4 8§68 7 8 8 10 Age/weeks
Fig. 1.1
{8) (i} Sugpestasuitable diet for a young plg that is less than 3 weeks old.

e 1
() Explain your answer in {a){i).
| I
_ P ®)
2
(B} (I} State the changes In the aclivity of lactase, prolease and amylase atier O
week 3, N
T
2
- = B =
S
{iiy Explain your answer in (b)(i) with reference ta the pig's diet. W
F 5
. _ (& m
Sec 4E Biology (SPA} Preliminary Exam 2015 FTPSS [Turn over nw



e

lc] Suggest why the acfivity of lipase does not decrease greatly over 10 wesks.

M

(d) In Fig. 1.2, label with (I}, (i1}, (i1} and (iv}, whera the following enzymes are kely o |
be found in the pig.

mouth
large _a_.i&m\.
Fig. 1.2
{l} amylase
{il} protease
(i} lipase
{iv) lmctase ]
[Total: 10]
Sec 4E Biolegy (3PA) Preliminary Exam 2015 FTPSS [Turn aver

-

Fig. 2.1 shows a picture of a leaf atiached to a plant throughout an experiment.

teaf discs cut ul &t 4 p.m. leaf discs cut out at 10 p.m

leaf discs cut ouf at 20 a.m.

Fig. 2.1

Six discs were cut aut from regions X, ¥ and Z of the leaf at 10 a.m., 4 pm. and 10 p.m.
respectively, The plant may have received some treaiment before the dises were cul
and likewise the discs loo, bafore their total dry weight is measured, Table 2.2 shaws
the steps taken in the experiment.

1

For
Erprmipers

Table 2.2
| time _ treatrent to plant before | treatment of leal | dry welght of "
| . removing leal discs discs leaf discs (mg)
| =il R ; =B
1Wam. | exposed (o sunlight | killed in steam 166
4 p.m, exposad to sunlight . none | 208
10 pem. kept In the dark for 6 hours none 198 [
L | A S e |
Explain thia change in dry weight of leaf discs
{a) between 10am, and4 p.m,, l
1
- - — |
= 12|
{b) between 4 pm.and 10 p.m,
14
[Total: 4]
Sec 4E Biology (SPA) Preliminary Exam 2015 FTERE [Turn ovar
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5
3 Fig. 3 1 shows the changes in a portion of blaod circulating around the body. ms}n .
Lise
hean chamibsee-X of the haan et
&
load n‘n.ua-.:.m oy e, i p _ i
' 1 i 1Py §
100 fmmm et .____w b~ i e
+ h L..nu et S - i S urea concantrakion
£
k|
E
&
L)
B
=
v + “
wassal-p vessald | wesselR [ |
Direction ol ihe cireulalion —e
Fig. 3.4
{a) ‘dentify chamber X of the heart and explaln how mn:.aﬂ_iu.ﬁ. YOUT BNSWEr,.
chamber X i
gxplanation - -
SEesTee 2]
{b) idenlily vessel P and explain how you derivad al your angwer,
vessel P N
explanation e L
_ R (2
(e} HWame organ 5 and explain how you derived &l your answer,
organ 8 _ ~ ]
gxpranation
. 12
{d) Explain how vessel T ensures that blocd fAows back to the heart thaugh the blood
PrESSUE IS Very low, [
= —
[Total: 71
Sac 4E Biciogy (8P4} Prelimnary Exam 2015 FTess [Turn aver

4]
When food |s eaten, gastric juice Is reloased Into the slomach.

The volume of gastric julce released is controlled In the following three ways:

A by nanve impuises senl to the stamach whan Ihe food is tasted in the mauth,
B by the stretching of the stomach when it is filled with foad,
C by a harmone produced when the food reaches the stomach.

This Is Hustrated in Fig. 4.1 below,

volumea of
gasiric juice ._..
relaased !

o
maal tima In howrs
aaten
Fig. 4.4

{a) Which of the ways, A, B or C, releazes the smallest volume of gastris julce?
i1

(b) LUse infarmation from Fig. 4.1 to describe the differences betwesn the action of
nenves and hormones.

Far
Examinars

—

(e} The release of gastric fuice as & result of tasting food in the mouth is & reflex Q
action. Describe how this reflex action takes place %

O

— o0

T

=——r— 2

(@)

T

=

4 S

| B

_ W

B

[Total; 7], M
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5§ The budding yeast, Ssccharomyces cerevisiae, has both asexual and sexual B.__M_“!.a {B) A spore contans 16 chromosomes. m:ﬂwa}
reproductive cycles. However, the mors comman made of repraduction s asexual by Py i

baeddirg. Haw many chramosemas ase there in m.

& rarewsise can live as sither diploid celts or haplold cells, The haplold calls occur in () a ciploid cell,

two different mating types: a or e Haploid cells can fve Indefinitely in the hapioid siate Ml
but if two cells of opposite mating types meet, they can fuse and enter the diploid phase .

of the call cyele:

Under harsh environmental conditions, haploid cells will genesally die while dipicid cells | () a hapiold cell? _
will underge sparutation, producing four heploid spores in an ascus. Sporulation in yeast 1] |
iz a form of sexual repraduction, When condifions become favourable, the spores o — ——

germinate producing four haploid yeast cells: two a and two o, The [fe cycle of 5,
cerevisiae is summarized in Fig, 5.1. (e} Suggestiwhy it is edvantagecus for an crganism (o be capable of both asexual and
sexual reproduection,

2 |
fusion of osite I
ol [Total: 7]

mating types

8  One variely of the molh, Biston belulara, has pale, speckied wings. A second variely of
the same species has black wings, Thera are no intermediate forms.
Equal numbers of both varieties were released into the woods made up of trees with
pale bark.

Examples of thass are shown in Fig. B.1.

fa)y () Mark with an X an Fig. 5.1 to show whare meinsis ocours, M

() Mitosis occurs at two phases in tha yeast's iife cycle.
Mark with a ¥ on Fig. 5.1 ta show where mitosis ooours. 2

Spe 4E Biclegy (SFA) Preliminary Exam 2015 FTP33 [Turn gver Sec 4E Biclogy (SPA) Preliminary Exam 2015 FTPSS [Turn aver
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{a) AMher two weeks, as many of tha malns ware caught as passible. £ Fiar 7 Asludent performed an experimeant to find cut about the feeding relationships belween i Far
The results are shown in Tabae 6.2 Lisa four different species, &, B, C and D, They wera separated into four different groups and .mu:._. 5
put into thres stoppered bollles. Table 7.1 shows the conlents of these bot'es at (he e
Table 6.2 beginning and the end of one week.
e number of moths number of moths Table 7.4
_m wing colour of math raleased caught
| pale, speckied 100 B2 | bottle _ contents at the beginning contents after one week
—— . ] |
black i 100 36 _ A disappeared
(1} Account for the difference in the number of the varieties of maths caught. In | c unchanged
relation to the colour of the bark,
D unchanged
— B c disappearad
o : & _um. " B unchanged i
i — 1] unchanged
(i} Sugpesta change tha! may cause the number of black moths cawghl to be _ A unchanged
! pal ! <
mare than the number of pale speckled moths m | B dasd
s [t
D disappaared

{8} A scentist experimenied and inter-bred two moths of the same phenotype and
found out that he was able to get many more pale speckled moths as compared 1o (a) Suggest reasens for the following:
black moths in the next generation

(I} Datermine the ganotype of both meths he inter-bred,

(I} the disappearance of species A in bolile |,

1]

i Wi

{li} the death of species B in battle 1L
{H) WUsing the letiers G and g lo represant tha dominant and recessive alieles
respectively, construct 8 genedic diagram o predict the proportion of black- M
winged moths present in the nexi generation.

{b) [} Construct a food chain to show the feeding relatienship of the four specias,

[Tatal; 7] |

@l O
e
" I
| {ii Which species.in the foad chain will get the least enargy? %
| Explain why this is so. —
2
= e o o
T
(2 =
| :
_ {e) If the experment is performed differently by putting all four species into one botila,
suggest what would be the outcome of the experiment.
_ . m
(3 [Total; 7] m
©
(4]
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(e} Calculats the maximum change in the diameter of ihe arlery in muscle. Far.

4 Far
Section B Eiardrsdi Exsrmivers
tise Lisn
Answer three guastions.
Question 10 is in the form of an Either/Or question,
Onty one part should be answered.
()|
Fig. 8.1 shows the amount of adrenaline released inta the bloed and ihe changes In
diameter of two biood vessels. . )
(d) (i) Usingthe information shown in Fig. 8.1, describe how the adrenaline
et releazed affects the diameter of the arery in muscle, as well as the arterioies
" ........ artery In muschs —— adrenating = = IEEanxsur__.__ in ;e skin between 1 to 2 minutes,
250 - 280
200 T & 204 &
i - m B () Describe and explain how your answer in {d){i) will affect the
- adtwr . -
180 ~ — 160 gkin lemperalura and
| ay
bhood vessel . iDL adrenaling.
diamsatar/jim f : F . i %Rm&:.w
E } e -
104 T H ] T 100
Tt 1 Sz i — . B
FE H
] 1 ’s L] 1 1
sob i : une-. 0 rate of resplration.
1 . -
i = =
S :
T T T A
o 1 im : o
o 1 2 3 4 5 o I .
e/ mins
Fig, 8.1 (&) State two réasons why minor cuts may be treated by applying 2 paste containing a
*.___simall amount of agsepaile.
{a) State the meaning of a *hormong’ in terms of adrenaling,
src (2]
[Total: 12]
(2]
{b) Suggestwhat causes tho change in the fevel of adrenaline between 0 to 2 minutes.
—e [
Sec 4E Bialogy (SPA) Prefiminary Exam 2015 FTPSS [Turn aver Sec 4E Blology (5P A} Preliminary Exam 2615 FTPSS [Turn aver
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13
9 {a}) Explain how the siructure and arrangement of the glomeruius and blood
capiliartes in the glomerulus ensure tha efficiant exshange of relevant named
miaterials,
e e v \
= fri=d [3
{B) Adeohol is known lo inhibit the release of and-diurgtic horme _
Outling how & regular inteke of alcoho! could lead to dration, |
VU e e o ]
(e} Predict and explain the relative lengih of the foap of Henle in a nephron of &
camel compared 1o that of a human,
N S
[Tatal: &]
‘Sec 4E Blology {SPA) Preliminary Exam 2015 FTPSS [Turn over

14
EITHER

10 (a) Describe fhe similarities In the adaptations of gaseous exchange surfaces in

baoth plants and animals.

4]

(b} How do molecutes of oxygen from the atmosphere reach the cells of a leaf differ

from the way thay reach the lungs and cells of the human body?

(6]
[Total: 10]

ExyTennrs

8?

Sac 4E Bilogy (S5PA) Praliminary Exam 2015 FTPSS

[Turm over
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Examingrs
Lian

OR
10 {a)  Cutline the relationship between chromosomes, genes and DA
3]
(b} Describe the mportance of complemantary base pairing ingene expression where
DA s used to eventually carry out profein uﬁ_ﬁnﬁm.
— 4
(e} Explain why there |s genetic variation in the offspring through sexual reproduction
in plants.
13
[Total: 10] |
-End of Paper- !
Set £E Bilagy (SPA) Preliminary Exam 2015 FTESS

Name of Setier; Mrs Wang Yanting
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O-LEVEL PRELIMINARY EXAMINATION 2015
¥ MARKING SCHEME

SECONDARY 4 EXPRESS BIOLOGY (SPA)

P R 2 (80 mark

FIRST TOA PAYOH SECONDARY SCHOOL

Question Answer Marks

B im

Zﬂ.{nﬁ response takes a ahorter time o resch its paak (0.5 hours), while
harmenal response is siower o reach its peak (1.8 hours);

Nervous responsa ks shert-lved (1.5 hours), but hormonal response iasts longer
(4 nours),

SEGTION A (50 marks)

Question Answer

Food in mouth stimulates the tongue / tasie beds 1o poduce a nenva impules;
Tha nerve impuise was transmiited by the sensory newsng to the spinal cord,
In the spinal corg, the nerve impulsas are fransmilted across a synapse to tha
relay neurnne and then Beross another synapse 1o the motor neurone:

Thi motor neurone transmits impulse out of spinal cord 1o gastde glands in the
Homach to relense gasine juice;

Total: Tm

_ = T
oLl —

©™ e N\ _/ "
/l\ budding

7- ancua |
m 3z m

iy 18 -

Thiz srganism will Be-able to multiply at a very fast rata,
large numbers by asexual reproduction when conditions are E.zﬁ:iw_ﬂ.
When condithens become unfavourable, sexual reproduction ocours, sllowing 2m

genelic vatiaticn, leeding fo species that are batter adapted 16 changas in the
srviroamant

__u..— rmilk § dairy _P.uu_._n..h im
| :: The activity of laciasa is J_u_._ o broak down the lactose which (s found in
oreat amaount in tha mifk; Zm
The aclivity of kpase is madwm fo break down tha fats In the milk;
| B | {1} Lactase activity decreases; | =
| while protease and amylase activity incroases;
[ {it} max 2
Froleasse ard amylases actvly moreases 1o digoest proteinand starch
respactively presen! in soyabean meal and grains 2m
Lectass activity decreases indicating less ability to obtain nutrents from mikd
Pig is able to digest -.u__a food Eﬂu_..__ n_._..._ is loss ..u__u_..__ on Equid food nn.__nq
| o | Initially lipase used 1o gigest fats (n milk, |ater on lipase sigesis fats in sofd oo / -
| Amount of fats in diet remains canstant
() mouth { small intestne
{8} stomsch / small intastine :
9| i) small intestine -
| liv) small intestine
Total: 10m
_ Ciry weight of leal discs ncreeses because
| 2 |[a | Phetosynthesls occurs [ increase in the rate of pholosynihesis; 2m
Productian af more glucess which wil eventually ba siored as starch;
[ | Dry weight of jeaf discs dacreases because
Bl Phetosyniheals has stopped; 2
Stored starch 8 being convenad o glucose;
| which will be used In resgiration
Total: 4m
Chamber X — Left ventricle;
3 | a | Weontains highly exygenated blood & develops greates! / highest pressure 1o 2m
| | pumnp biood throwghout the body,
| Veasel P- Pulmenary anery,
| b | It containg blood ot very high pressure as it carmies biood away from the heart and am
denxygenated bloed leading to lungs for gaseous exchange lo ocour
Organ S- Liver,
£ | Bload urea concentretion Increased as a msult of deamination of excess amino 2m
| acids from the fiver as the emino acids diffuse into the blood,
|e _ Valves are present __.._ :EKE ._. o prevent backfiow of blocd 1m
= Total: Tm

Total: Tm |

88
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Question Answer Marks
| {i} More black maths are consumed by their predators;
B |a This |a because the black moths are not able to camoufiage / blend in with m
thi tres bark
(i} The trees were blackened with carbon dust from alr pollulion; im
b | (i} Both moths heve a heterozygous genalype, Gg; im
{lll] Farental pheratype pale speckied maoth pale spackied moth
Farental genatype Gy Gg
Gamatas G g G g
i 4m
Rendom ferilaation V% [
|
O#f=pring genotype GG &g il
Offspring phanolype  pale speckled pale speckled ,otu speckled black
Proporion of black moth: 104 or 258%
Total: Em |
7 |a | (I} Awaseaion upby m
“ {ii} Species C (source of food) was not avallable for 8; m.
_ b M o3>A3C>E am
iy B :
90% of the energy is lost at every troohic level of the fond chain | 2m
10% of the enargy is transforred from one trophic level to another;
Onty species 3 will exist in the bottle, while species A, G and D will disappear as ril
€ | hare & no predator for B present in the batile;
: Total: Tm

Cuestion

Answer

Adresaline ks a chemical substance produced in ménute quantities by the adronal
| gland situated abave the kidney|

| Adresaline s ransponed in the bloodatream o the [ver whan it converts
| glycogen lo glecosa sa thet more glutose is avallable for muscle conbraction;

| sdroraling is destroyed in the liver and sxcreted in the kidney!
*accopt any E_Jaaunﬁ&a farget n,_.n_u:u it i franapered fo and dz efect

Marks

When & parson is afraid / angry £ anxicus | stressed, adrenaline will be secreted
by the edrenal glands.

maximum change in digmater of griery = 225 — 110 = 115 om

{1} A= the adrenaling feval decreases from 1340 to 115um. te diameter of the
atery increases from 120 o 225um;

And the diameter of the artericle _unnqun ses from 60 o 35 pm

| loss by conduction convestion and radatan,

(i) Ekin t=mperature will increase:

The srtericles in the skin _uu_._u_u._ﬂ and shunt vessois dilaie, causing lesd
biood flow d |

xin, causing the reduction m haal

Rate of respiration increases;
The diameter of the arteries increase, causing an increase |n blood flow

| am

trrough the eriesies to fhe muscies = oxygen and glucose pre transported af |

B faster rate;

! }....__E_..Eum_“_.m causes arerioles in the skin to consirict, thes channeling less Bood 1o
the skin and hence prevent loss of blood due to bleeding from the el arteriches;
Adrenafine also increasss the rale of biood siofiing to prevent excessve [Dss of
biood,

» Endathelium wall D._nw_.i__mﬂ es are only ona-ced thick to provide & shorter
d¢Musion distance and to facifitate efficient transpont of mineral salts and vrea
fo e glamerulus,

« Extansive bran caplliaries incresses surface ares for ultre-filtration of
Binad fto ccour effectively;

« Padtizlly permeable membrane of glomerulus allows difusion of mineral sals
and ritrogencus wasies to ocsur quickly;

= High pregsure of glomenlus due to lumen of afferent artancia being wider in

diameter than lurmén of afferent anerole, leeding to faster rate of ultrafiftration, |

Less ADH to be feleasad ivto the biood stream from pitwitary glana
= \Wals of collecting cuct ard bess permeablo b wates
= leading to legs watter being reshsorbed by the kidney tubules,

& Az s resull, more wrine is end individual becomes dehydrated
overtima.

am

= Loop of Henle is longer in camel. Camel is a deserl ansmal, thos (B nesds 1o
corsande water,

= Alenger loop of Henle sllows 8 greater proportion of water to be reabsorbed
info the bioodsiresm,

2m

Total: 8m
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Question Answer

+ Bofh gaseous axchange surfaces has a lame surface area 5o thal ¢ifusian
of gesas can take place more efficently

i plarts, fhe Bming of the kaves is thin and wide, iscressing is surface
ares, o that carbon gioxide can rapidly reach the [nnes calls of the leal =
|n hsmars, thare sra many alvenl which increases surtace area for
gaseous exchanga to ooour,

| »  Botn gaseoys sxchange surfaces are (ned with & jhin layer of molsturg.

| Big The thin layer of melsture in the alvpoli hyll cells allows gases o

(& dissnlve quick feare diffusing it or aud of the cells. |

| «» Bothcantain larme By spaces near (ha gaseous exchange surfeces.

In plants, there are our Hular air spaces among them 1o
allow rapid dffusion of gases through the leal

in humans, the alyegli contdin sir spaces within them, and they are richly !
supplied with blood capillaries, maintaining the cancantration gradient of
gases

+ Diypen from the air difuses fram the cuside atmosphers inlo the &ir spaces
in the ieal, but for human, @xygen from the @i snters the lungs hrough
intalation &nd is due 1o the contraction of muscies inihe lungs.

« Oygenentors the alrspaces in the igaf through the slomatae, Butlt enters the
lusgs and the ateoll through the nosinis any 3

| & Oxygen moves from cell 1o cell through d#fusion in the leaf, but cxgen is max S

{ranspartad by red blood cells to all parts of the body.

| « There & na specialised chemieal 1o carry axygen In plants, but oxygen binds
| with haemogiobin inthe red blocd cels.

Total: 10m

DihiA is the chemicall macromoiecule hat is made up of two strands of
decwyribanucies acid wouria/ fwated together to farm & doudle halix strusture. |
Segments of DNA makes up B gene which codes for a polypeptidel which
a | carnes information fer making & pelypeptide am
The whole OMA strend, cpding far thousands of ganes, are wound tightly
togethes with prolaing like hislanes to 2 condense farm known as a
chromosame

During trarseriston in the nuclevs, the DNA sirands unzips and one of the
OMA strand sasves as a femplate for copying the message over [0 an |
messanger RNA mRNA maolecule

The mAMA is synthesised from the DNA termplate’ sfrand through base |
pairing. 1 Am
The mRMA 15 then carried o he cytoplasm, where | |s translated with helg af |

the ritosome and transier RNA |
The \®MNA camying specific amino acids is able to recognise and pair with ine
encons an the mANA by complementary base painng within the ribosome

-

o
®

In the generation of the haplold nucleus, meisis OCcUrs where Crossing gver
of the chromatids betwesn hemalogous chromesomes In Prophase 1

-

_ « Indopondent pssenment of the Indvidusl chrompsames of each homologous
C pair In combination with individusl chremosomes of ofher pairs 1o foem am

geretically vared raploid make and female nuclel within the anther and ovary.

Random ferlisation between different haploid maie and femsle nuclei further |
generates greater genetic varablity In the zygotes formed

Tatal: 10m
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2

TEMASEK SECONDARY SCHOOL Attempt ALL questions in this section.

O Leve! Preliminary Examination 2015 Choose the most muﬁ.ﬁ%&m angwer and shade the comasponding latter on the separafa

Secondary 4 Express answer sheat provided

y = e 1  The electron micrograph below shows part of a cell. Given the appearance of the cell,

BIOLOGY 5158/01 what is the fikely identity of the cell and appropriate reason for the given identity?
Paper 1 1 hour
Question Booklet

Additional Malerial: Optical Answer Sheel

READ THESE INSTRUCTIONS FIRST
Write your name, index number and class on the Optical Answer Sheet

¥ou are not required o hand in lhis bookiet

_ . ) [ Identity ) Reason
ﬁhm mm_.“u i—ﬂ_ﬂﬂ nnmzmmmﬂo& u”nuhuﬁnruﬂﬂ-m.uﬂ%ﬁﬂ v:ail questions. Foreach-quaglgsl A skin cell contains a large nucieus that can camy out DNA
ik : ; replication quickly in preparation for call division
Choose the one you S:Mﬂm“ comect and record your choice in soft pencil on the B pancreatic cell | contains large amounts of endoplasmic reticulum for
separale Optical Answer Sheat, = synthesis of pancrealic enzymes
Read the Instructions on the Optical Answer Sheet very carefully c nﬂ_ M contains large amounts of mmqmmnﬁs reticulum for
i 2 hypothatamus synthesis
Each correct answer will score ane mark. A mark will not be deducted for a wrong V] pancrealic cell | contains a large nucleus that contain a large number
answer. l of genes coding for pancrealic enzymes
Any rough working should be done in this bookial 2 Individual calls are usually very small because

A thers is 8 greater concentration of enzymes in smaller cells than in larger calls.
B  matefals move more efficiently in and out of smaller cells than larger calls.

C  the cellmembrane encioses the cell and prevents it from increasing in size.

D by osmosis, waler entars smailer cells more slowly than it enters larger cells.

3 Which of the following combinations of a type of macromeolecule, its function and a
component found in the type of macromolecule is incormect?

88

" Typeof Function Companent found In the
macromolecule type of macromolecule
A Lipid Controls caflular metabolism Fatty acid
B Protein | Regulates cellular reactions Amino acid
) c Nuclei acid Stores information |  Nucleotide
This document consists of 20 printed pages. D Polysaccharide Forms plant call walls Monosaccharida
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5 8
8  Fourtest tubes, 1 to 4, were set up in an expenment shown below. Egual volumes of 10 The graph below shows the rate of photosyninesis of a plant at different temperatures
oil and solution are added 1o each test tube. The test tubes were incubaled for one and carbon dioxide concentrations when fight intensity increases,
haur.
1 2 E] '] m 01 .
. 30°C and 0.5% carbon dioxide
il + boiled hpass w..m 304 0 ik
soktion of pH 8 £ m, 15°C and (.5% carbon dicxide
_m.m e 15°C and 0.02% carbon dioxide
O + waler of } 104
RHE | N i Waterbath (37°C) M
Cil el A D.__., lipase 0 T T T T T T
# lipase +
soiution of pH 2 sulution of pH § 0 5 . :..w E. N__u_. 25 .HE
Light intensity {arbitrary unit)

Which of the foliowlng shows the expacted results when the test tubes ara subjected
{o the ethanol emulsion test?
— C— Which of the following descriptions about the rate of photosynthesis of this plant can

i 1 2 3 4 be deducad from the graph?
lear |  Clou Clear :
A Clear c d A Below 3 units of light intensity, light intensity is the factor limiting this plant's
B Cloudy Clear Clear Cloudy pholosynthetic rate.
c Cloudy Cloudy Cloudy el B AL 25 units of light intensity and 0.02% carbon dioxide, temperature is the factor
D Cloudy Cloudy Clear Cloudy | limiting this plant's photosynthatic rate.

C At 15 units of light intensity, 15°C and 0.5% carbon dioxide, light intensity is no
longer & factor iimiting this plant's photosynthetic rate.
D Ab25 units of light intensity, 15°C and 0.5% carbon dicxide, this plant's
8 Photosynthesis occurs In two siages: the light-dependent and lightindependent photosynthetic rate doubles when the temperature is doubled.
stages. What does the light-dependent stage involva?

A synthesis of glucose molecules using fight energy from the sun

B splitting of carbon dioxide into carbon and oxygen using light energy 11 Transpiration is the loss cfwater from aerial parts of a plant. Which of the following
C  spliting of water into hydrogen and oxygen using light energy stalemanis EHEE why transpiration is useful for plants?
D synthesis of glucose molecules using chemical energy from the light-dependent 1 It gets rid of excess water, protecting cells from bursting.

stage 2  licools plants down, preventing overhealing on sunny days,

3 It enables the mass flow of inorganic nutrients and water up the plant body.

1 anly

1 and 3 only

2 and 3 only
all of the above

o0 m>»
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19

The following graph shows the pressure in the lungs in a complete breathing cycle.

in lungs H\L/}M(\m\\\\l ’

axperalon irsperation
el

At which point does the diaphragm muscles begin to contract?

The table shows the results taken from the analysis of a sample of almospheric air,

Volume/ em”
Complete air sampia 100.0
Air sample with carbon dioxide 95.1
Air sample with oxygen removed 764

How would the results change if a 100 em® sample of exhaled air was analysed
instead?

A The volume of air sample with carbon dioxide removed would be lower.

B The volume of air sample with carbon dioxide removed would remain the same.
C  Tha valuma of air sample with cxygen removed would be lower,

D  The volume of air sample with oxygen removed would remain the same,

What would be a likely consequence if progesterone Is lacking in a particular adult
female’?

A Levels of the oestrogen would be higher than normal,
B lLuteinising Hormone may not be secreted (o inifiate cvualation.

C  The uterine lining might not be sufficiently stable to suppert an implanted
embryo.

D There would be no significant effect since the functions of both oestrogen and
progesterone overlsp.

10

20 The diagrams show a human femaie reproductive system and the carpel of a flower.

21

; %ﬁﬁu@ ;
Wl J :

..__. ..." ___. — (]
..L__J.J.Fﬁr

o ﬂ
i B
S

4
2

Which of the following statements about the identified parts is true?

A Paris 1 and 6 have ciliated lining to assist tha movement of male gametes.
B  Pars 2 and 8 are sites where meiosis takes placa.

C Pars4 and 7 provide nourishmeant during embryonic development,

D Tissves in 3 and 6 will be digested o allow make gametes to enter.

A student decides lo study the impact of removing cerain flower pars on fruit
formation in species X.

He chooses three separale plants that are growing in the same plot under uniform
conditions. The data is shown in the table below.

Plant | Part removed Impact on fruit formation
1 Aniher 30% less fruit formed than average plant in the plot
2 Stigma. No frult formed
3 |l Paial Mo significant impact

Which of the following conclusions is not consistent with the above data?

A Anthers and stigmas are crucial in sexual reproduction in specias X.

B  Pollen grains are probably unable to gamminate if they land on other parts of the
carpel besides the stigma.

C  Specees X refies completely on cross-pollination,
D Speces X s likely to be wind-pollinated,

92

SacolBlage?0d6WITHOUT SCHOOL



ELUCU 0] YOBG pESERIIL|
anel SUOENUEoUD 3500n B poolg UBUM LINSU] j0 U0NSIDES BuY) Ul uoRnpaly  Q

‘|BlLIDU Cf ¥OBG pRSEROUl SBY poalg
ut [BRuajod Jsjem G} LBLUM SUOLLIOY SAINIDAUE O UOK2I08S ayj Ul uogonpaly 2

‘|ELLUDY o) yoEg

u._..u“_u awonw  a peseanap sey aumeiadiwa) Apog UM Jeams Jo uojonposd ey U| seaspY B
juogpuez 3 [ELIOU ©) 0BT paseaau] ey auneadws) Apog uaym Bulanys jo uojessEd Yy W
fuogpue | @&
" {1aBuooU) $1 yoeapes) anpebeu jo seiduwexa Bumolo) Bu Jo USA €2

jenuzjod Jmem Mo €

Jefns poojgmo] 2 T
Bps ¢ m angn)
U doo
4InNjasN B4 SUIBUBIDE JO UOKEASIUIPE SY} g Bugasl|od painjoruco Eislg | eusHodot | @
pinom suomplioa Buimigoy eyl jo yaum uj ‘sjusqed o} uanib SEWABLIOS 5| BUBLAIPY ST s
 peinpoauoo [Esig sinsdea s,uBwWMOg SNIUAWo|S 9
ZPueAY @ ajnsden
ABUE'X D onp Buasiio BjuaH jo doo] suewmog g
ZpuepA'n & np Bupasiioo susH jo doo SNBSS v
fluoz v | . o a
&aalgo jueisip e je s300| e
uosiad au usym fdieys eanoj au) oluo sie) yBH 18y yans abueyd g (siued LM LU0l UsHE} Y PUE D d BUA
[ - _ |
| | + H
- H
_ = n + o
* = i + + i + d
A * i
W jebng Buipnpad | SpUOIMD |
1531 piny Apeg
toelgo Jesu B U0 pSSMO0) 248 UBLINY B j0 UODSS B SMOUS Welbeipaul  vZ M pUE [ 'd Spin} Apog o 5188} BLLOS JO S)|NS3L BU) SMOYS SO YL 22
Zl (5]

93

SacolBlage?0d6WITHOUT SCHOOL



28

r

13 14
When muscle fibres are stimulated, the muscle contracts. The genile tapping of a 28 The following images show plant cells from a tissue that Is undergoing mitosis
tendon stimulates stretch receptors. The response to this stimulation Is a "knee jed’
refiex action. That Is, the feg suddenly siraightens, i Z
@.. : ﬁ% y
The pathway involved Is shown in the diagram below, o .w.m%W
6 ﬁ ’

. £
g g
Wk »

The order of the cells in a single mitotic phase would be

A QHJPLGM
B QPJMLGH.
C PAUMGJLH
D PGLMJGQH.

i this pathway reveals that :
mvﬂa__:m.ﬁ_q AR 29 Which of the following statements corectly describes the event that Is taking place in
A Inhibition of neurone M will aliow the leg to bend. the vinfime period?

Injury to neurcne L is urlikely to affect the knee jerk response.

B
C  Cutting the naurone at point L has no effect on the knee jerk response. "m
D  Stretching of the tendon in one knee initiates the response in the other knee. m \m 41 -
<3 |
Which one of the following diagrams represents a cell that has a diploid number of 4 M m 24 _ _\
and is undergoing mitosis? .m _ _
= i [
e : — . | “
: — T N - . .= e z ...J... i ] 2 ._—.I
! Kn S 7 0 T A.wr e T T e
Lk Y sesese3g | ) |
E 3 _ : . . I i A During ty, the nuclear membrane disappears.
vm- av_ x.‘.. v ow S ...E.. B  During fz, the homologous chromosomes pair up.
g A N T Yl e C  During f3, the homologous chromosomes separate.
A B c o D During Ly, the synthesis of cell organelies takes place.
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34 Refer to the following diagram, which shows a segment of DNA;

35

YYY
AAA

Which one of the following combinations identifies the symbols shown in the diagram
above?

<P A o w 6] a0

phosphate | sugar guanine | cylosine | adenine | thyming |

sugar | phosphate | thymine | adenine | cylosine | guanine

Q O m »

sugar | phosphate | cylosine | thymine | guanine | adenine

phosphate | sugar . | adenine | guanine | thymine _ cylosine |

Malze plants have been genetically modified to contain a gene which produces toxins
to kill pests of plants. Which of the following arguments is not a valid reason for
opposing the widespread use of this ganetically modified plant?

A The inserted gene could cause mutations to occur in other paris of the plant
chromosome.

B The insered gene could become incorporated into the genome of weeds
growing nearby.

C  There is a risk that the modified chromosomes could cause the chromosomes in
the cells of the consumers' body to mutate,

D Beneficial insects may Inadvertently get killed.

18

36 Refer to the following table, which shows mRMA codons for amino acids;

_ﬁIi__.-u-h-_H_ Second bers I pequmnce Third ks in
BT _—
h u __ [ - A o _.
| phecyalanine | warine yroana oystaina u
| u pramyalanine e Byrosna oywiara C
] ] = frypiophan A
T.EJI T — | - G
[ T hisliding arganineg u
¢ -] proine hestidine arginng c
‘wmada prtalin damice Aginna A
eucine | proine | @uiamna wgiing [+
b el nag EspEagies Laing o
A T | Thisating Eparagies fbring c
[FETI thiecedne ik agnine A
b horine Ihreonine lysire aFgning a
L] i separtic moid Fycrs u
G wniing Wi asparic e i [+
vane wnnine ghiamic noid | glycina A
el maning gulamic sod F ghyoina L]
The base sequence U A U on

A DNA codes for tyrosine.

B {RMNA codes for tyrosine.

C mRMA codes for isoleucine.
D tRNA codes for iscleucine.

37 Which of tha following are possible advantages o using baclera in sewage

freatment?
1 Bacteria multiply quickly, thus producing s cheap and abundant source of

ENZymMas,
2 Only ane typeof bacteria is required to provide the necessary enzymes for
different kinds of wasta,

3  Itis possible o find bacteria that can break down waste under anaarobic or
aercbic conditions.
A 1 only
B Zonly
C 1and 3only
O Al of the above.

96

SacolBlage?0d6WITHOUT SCHOOL



OOnCnDASSeDeDe0oE0aHaD0HIdYd 40 ONIEeeEa000se00R0D0NDD0D

ECSETELEDEYD
CEZEYELEDEE
PelEQEEEGER
Eeregele56
420e)d axe} sabueyd au) op JBRI0 UDIUM

< m QO O

=

aip siuejd JaemEpUn

‘uealf sawooaq e

‘lizy spana) usBixg

“sajem auy sieneued jouuea b
Jajse) sonpoidas sebpy

"SjuEjd peSp UD paa) euslIEq HNQLIEY

— & oY W W0 @

‘aip usy auy axew Jayyeba) yaym safueyD XS SASNED pUB SYEf IY} Cjul
140 suns Jasyiua) syl “B%e| & Buuapiog spiey o) seak yoee paydde s sesia) diuebiou]  oF

174

_r L4
z . £
¥ b

<m|0|o

! b
siaguinu Jo plueskd ‘SSBII0 4O PIBIAY A

LSHBUM & S[BSSNW & uopjueidooz ¢ uapuerdefyd ‘ueyo
poo) siy} U SIBquny 4o plusesAd Byl S1 YDIym PUE Ssewolq Jo prueifd By} S1 UAIUM

5 O o

‘sp|weshd exbojoss snoy smoys weibepaul  BE

|anay 21ydos suc o) Buojaq wog sinb pue syiBum

‘jane| ojydon swes ay) o) Buojaq ucijuedooz puE sjEdLLT
"gjaney 2judod yunoy pue piyl ey yiog o) Budeq sissga
‘e oiydos pagl By of Aluo Buoiaq saeid

& Joauoou] s| suswweners Bumolo) ey jo SUo YA BT

< @ U 0O

oubje uesub

7 I\

UOIHUERGNE ———— SEEEM

__ e
N A

‘§¢ PUE gt suoisenb samsue o) weibeip ay) esn fBisua
o Moy 2y wesaidal smoLR By WalsAS008 auULEW B U g3m pooj B SMOUS weibep syl

13

98

SaoctiBallaye®0d BrWITHOUT SCHOOL



Mame: Index Number;

TEMASEK SECONDARY SCHOOL

O Level Preliminary Examination 2015
Secondary 4 Express

Class:

BIOLOGY

Paper 2

Question and Answer Booklet
Additional Material:  Nil

5158/02

1 hour 45 minutes

READ THESE INSTRUCTIONS FIRST

Do not open the booklet until you are told to do so.

You are required to submit this booklet at the end of the examination.

Write your name, index number and class on all the work you hand in.

Write in dark blue or black pen.

You may use a pencil for any diagrams, graphs or rough working.

Answer all questions in this section.
Write your answers in the spaces provided.

You are advised to spend no longer than one hour for
Section A and no longer than 45 minutes for Section B.
The number of marks is given in brackets [ ] at the end
of each question of part question.

For Examiner's Use

Section A 150
Section B 130
Total /180

This document consists of 19 printed pages.

SacolBlage?0d6WITHOUT SCHOOL

98



2

SECTION A (50 MARKS)
Answer ALL the questions in this section.

1 A student carried out an investigation on the effect of soaking time on the cleaning
ability of a biological detergent.

(a) Which of the following would be part of his procedure for this investigation? [1]

Tick (V) the correct boxes.

He used different types of cloths.

He used a range of different temperatures.
He used a biological detergent only.

He used a non-biological detergent only.
He used a range of soaking times.

He used same type of stains.

He used different volumes of stain.

(b) Fig.1 shows the results of an investigation into the effectiveness of a
detergent at different temperatures.

100 e
80 _.n\‘
= -i_- : ﬁ : I"‘
HHH TR -\
60 PO
Stain removed Eoand land | auae us
(%) S Eeas i =
m e} ..:.. jr = -4
20 Fe i
Humg; H N ',*"."T'_ :' H
u - B T

0 10 20 30 40 50
Temperature (°C)

Fig.1

(i) Describe the effect of temperature on stain removal when using this
detergent. [2]
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3
(ii) The washing machine has four temperature settings:

10°C 20°C 30°C 40°C

Circle the setting which would produce the best results using this
detergent. Explain your answer. [1]

(iii)) With reference to Fig. 1, determine how many more times was this
detergent more effective when the temperature was increased from
10°C to 30°C? [Show your working] [1]

[Total: 5 marks)

2  Fig. 2.1 shows the blood pressure measured at different points of one blood vessel.

167 X
151
147
Blood 13+
pressure / kPa
124
1
104 Y
9 -
Distance along blood vessel
Fig.2.1
(a) (i) Name the type of blood vessel. [1]

(i) Explain the difference in blood pressure between points X and Y. [2]
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Fig. 2.2 shows the external view of a human heart.

Fig. 2.2

(b) Using the numbers labelled in Fig.2.2; outline the route taken by a red blood
cell to travel from chamber X to blood vessel 3.

Include the heart chambers and major organs that the red blood cell has to
pass through. [1]

(c) Explain the possible effect of the blood clot in biood vessel 3 on the heart. [2]

(d) Explain why a person who has lost a lot of blood in a car accident may suffer
from kidney failure. [2]

[Total: 8 marks]
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3 In an investigation of the transport of organic nutrients in plants, one leaf on each
?f two similar plants was supplied with a jar containing radioactive carbon dioxide,
i
COs,.

Fig. 3.1 shows the set up. The stem of plant B was ringed below the treated leaf by
removing the bark while stem of plant A was not ringed. The plants were allowed to
carry out photasynthesis in sunlight for 2 hours.

“co,
not ringed e
supplied to T
nnged I}-;fm Ia:;pliad to
Plant A Plant B
Fig. 3.1

Table 3.2 shows the radioactivity in the treated leaf and in the roots of the two
plants after 2 hours in sunlight.

Radioaectivity (ppm)
Plant Leaf Root
A 0.15 0.12
B 0.15 0.00
Table 3.2
(@) Explain why the plants were allowed to photosynthesise for 2 hours. [2]

(b) Name the major compound transported in the plants that contains the
radioactive carbon. [1]
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(c) Explain why there is no radioactivity in the roots of plant B.
[2]

(d) Draw a labelled diagram showing the transverse section of the stem of plant
B (above the ringed section). Shade the areas that carry radioactive
compounds. [2]

[Total: 7 marks]
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4  Fig. 4.1 shows some of the amniotic fluid surrounding a fetus being withdrawn
using a syringe.

A~
B
_.,‘._-"'
’;'@ / =
“
umbilical ' c
cord
Fig. 4.1
(a) Name structures B and C. [1]

(b) With reference to the direction of the arrow in Fig.4.1,

() state a substance whichiis carried by the blood in the umbilical cord.

substance: W...... Wi [1]
(ii) name the blood vessel which carries the substance mentioned in (b)(i).

blood vessel ...............cccocvnrivnnnieiniecenreenen. [1]

(c) Explain why the blood vessels between the fetus and the mother are not in
direct contact in part labelled A. [2]
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Fetal cells collected from the amniotic fluid may be analyzed to determine if the fetus
suffers from any genetic diseases. Fig. 4.2 shows the karyotype — a photomicrograph of
the entire collection of chromosomes - obtained from one of these cells.

Il
If ‘) \ l( W se))
lﬂl ij )“I 7 {f !

l: ir iiﬂi )}

Fig. 4.2
(d) It was diagnosed that the fetus has inherited a genetic disorder.

State the condition and explain how this condition arose. (3]

[Total: 8 marks]
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5 Fig. 5.1 shows the longitudinal section of an insect-pollinated flower and Fig. 5.2
shows the transverse section of the flower bud of the same species of insect-
pollinated flower.

Fig. 5.1

(a) Suggest two possible methods that may be used by this flower to avoid self-
pollination, [2]

(b) State and explain one disadvantage of self-pollination. [1]

(c) With reference to Fig. 5.1 only, state one feature that shows the flower is
pollinated by insects. (1]

(d) Identify the labelled parts in Fig. 5.2, which are equivalent to parts A, B and C

in the Fig. 5.1 respectively. (2]
Parts Equivalent Parts from Fig. 5.2 |
A
C
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(e} Describe how the number of chromosomes in Y and Z differ from the number
of chromosomes in cells of structure V. [1]

[Total: 7 marks]

6 (a) Two students, Daniel and Laura are revising the topic on DNA and Genetic

Engineering. Laura argued that, “DNA and genes are the same.”, however,
Daniel disagreed.

Who would you agree with? Explain your answer. [2]

(b) Genetically modified organisms (GMO) are organisms whose genetic
materials have been altered by human. The mest commonly used technology
is recombinant DNA technology. The foods produced from genetically
modified organisms are called genetically medified foods (GM foods).

Golden rice is one of the GM foods. Betacarotene biosynthesis (BB) genes
were inserted into rice genome using recombinant DNA technology. After

modification, golden rice can naturally produce beta-carotene, which can be
converted into vitamin A later en.

Fig. 6.1 shows the stages involved in the insertion of a BB gene into a
bacterium.

Recombinant
DMNA plasmid

Fig. 6.1
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(i) Identify molecules R and S.

| 1RO <L R POPUNPPO . |

(ii) Explain why the same molecule R is be used to obtain the Betacarotene
biosynthesis gene. 2]

(iii) Give two disadvantages of developing golden rice. [2]

[Total: 8 marks]
7 Read the passage below and answer the gquestions that follow:

Albinism is a genetic disorder, which can affect all vertebrates, including humans.
Affected individuals will appear white since they cannot produce enough melanin
pigments in their skin. Albinism occurs when there is a mutation and thus result in
the passing down of recessive mutated gene to their offsprings. Albinism can also
be found in animals such as birds and reptiles. The survival rate of the animals with
albinism is usually very low in nature.

(a) Define the term Mutation. [1]

(b) Suggest why is the survival rate of animals with albinism is usually very low in
nature. [1]
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(c) (i) With the help of a genetic diagram, explain how parents who are normal
are able to produce an albino child. [4]

(i) What is the probability of the parents having a first child who is normal
and a second child affected by Albinism? [1]

[Total: 7 marks]

SacolBlage?0d6WITHOUT SCHOOL 108



13
SECTION B (30 MARKS)

Answer THREE questions in this section.

Question 10 is in the format of an EITHER / OR question. Only one part should be
answered.

8  Two athletes, R and S, carried out a six-month training programme in preparation
for the 2015 SEA games. The fitness of the two athletes was tested on the first day
of each month by measuring their rate of oxygen absorption. An increase in fitness
is shown by an increase in the rate of oxygen absorption.

The rate of oxygen absorption was measured for each athlete during exercise.
Table 8.1 shows the results of these fitness tests.

Month of training Rate of oxygen absorption (cm” per kg per min)
programme _
Athlete R Athlete S
1 39.0 59.0
2 45,0 625
3 50.0 67.5
4 53.0 70.7
5 53.0 70.8
6 53.0 ' 70.8
Table 8.1

(a) State which athlete has benefitted most from the training programme. Justify
YOUur answer, [1]

(b) Calculate the volume of oxygen absorbed per minute by athlete R when
tested in the 6" month. Athlete R had a mass of 60 kg. [Show your working]

[2]

Volume of oxygen absorbed per minute: ..........oocoeeeeveiieeiiieaereen,

SacolBlage?0d6WITHOUT SCHOOL 100
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(c) Construct a line graph to show the results for athlete R. [3]

(d) From the results, it was ‘eoncluded that fitness levels improve in the first
months of training and then remain constant.

Suggest one way in which the reliability of this conclusion could be improved.

(1]

(e) Runners who smoke are advised to quit smoking when they train for
marathons. Explain the impact of smoking on running. [3]

[Total: 10 marks]

SacolBlage?0d6WITHOUT SCHOOL
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9  The picture shows a modern swordfish.

e

Ancestors of swordfish had short swords. Modern swordfish have long swords.
Swordfish use their swords to injure prey. The injured prey is easier to catch.

The information below shows one theory of how the length of the sword of
swordfish changed.

The sword grew longer as each swordfish used its sword more and more.
Swordfish reproduced, the longer sword was passed on to its offspring.

Al Al el

Many generations

(a) Darwin suggested that evolution is a result of natural selection,
Describe how natural selection could result in modern swordfish with long
swords developing from ancestors with short swords. (4]

SacolBlage?0d6WITHOUT SCHOOL
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(b) Predatory ocean fish such as tuna and swordfish are common examples of
mercury bioaccumulation.

With reference to the food chain shown below,
Phytoplankton = Kirill 2 Pollock 2 Tuna - Shark

explain how bioaccumulation arises and why it is detrimental to the organisms
on the higher trophic level and its environment. [3]

(c) Explain why the ocean gives out less carbon than it takes. [3]

[Total: 10 marks]

SacolBlage?0d6WITHOUT SCHOOL
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10 EITHER

(a) Explain why blood must always be screened for blood types before
transfusions. [3]

(b) With reference to the skin, blood and epithelial cells of the body, outline how
the body is protected from invasion by foreign particles. (7]

[Total: 10 marks]

SacolBlage?0d6WITHOUT SCHOOL
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10 OR

(a) Explain why it is important to drink water daily. [3]

(b) Blocd is an important part of the body's internal environment.

QOutline the homeostatic mechanisms that regulate blood in terms of its
glucose level and water potential. (7]

SaoctiBallaye®0d BrWITHOUT SCHOOL
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3(d)

4(a)

epdermis
cCilex

Black shaded part — radicactive substances
Drawing: 1m (nead to labal vascular bundle: phioam, cambium, xylem)

B: urinary biadder
C. vagina

05

0.5

4(b)

e

Substances: Urea or carbon dioxide;
(Waste products is given 0.5m)
Blood vessel Umbilical artery
(Artery is given Om)

Any 2 of the 3 answers:

So that the %Etﬂ | sudden surge in blood pressure of
mothar' ffie fatus.

of mother and fetus; if EE.._._un to mix, antibodies in
aaglutinate.

Differen
the mather's blood may cause fetal b

A non-continuous system will reduce the chanca for toxic substances fo be
passed to the fetus.

1

4(d)

+ Down syndrome/ Trisomy 21

= Mon-separafion of chromosome number 21 occumed during
meiosisiformation of eqq (gamete] in the ovary.

« This results in gne of the egos having 24 chromosomes/ extra copy
of chromosoms 21.

« When this egg 5 ferilisad, it resulls in a zygote with 47
chromsomes/ 3 copies of chromosome 21,

5(a)

- Sfigmas and anthers mature at the different times
« stigmas may be situated some distance away from the anthers/
stgma is situated higher than the anthars.

The new golden rice crops may interbreed with weeds around the fields,
and pass on resistance o herbicides and become a superwead.

Allergies

MNew proteins in GM food may cause allergies in humans that consume
them,

]
Toxic! cancer-causing to people consuming them. This is due to
modifying a single gene which could result in altemation of metabolic
processes. resulting in the production of toxins not usually found within
these plants.

4
«  open flowers
5(b) fiafion in the offspring as compared to cross-pollination; 05
_ thus they will be %EEEEE 0.5
OR
Probability of harmful recessive allel in the offspring is
higher, ofispring becomes weaker/less resistant (o diseases
5(c) Large and conspicuous patals; T 1
Small and compact stigma;
Stigma that do not protrude out of the flower,
Mon-pendulous stamensf Stamens that do not protrude out of the flower
5(d) AX 2
B w
cC:v
S{e) ¥ and £ |s haploid while \/ is diploid/ 1
¥ and Z have half the number of chromosomes compared o V.
6{a) Laura is wrong: DNA and genes are different
DMA contains chains of nucleolides linked together that carries genelic 1
information about an giganism,
| whereas genes are i i DOMA, Iz, that codes for 1
5 specilic protein/ traif
B(b}(i) | R:resticton enzyme 7
5. DNA ligase 3
Bk} ._._._m same mﬁu.:ﬂ produces the same sticky ends. 2
Complementary sticky ends on donor gene bind with sticky ends of the
plasmid.
6{b){F) | Disadvantages: 2
Super-weed
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developed during exercise training.
+  With less oxygen to meet the energy demands, this diminishes
performance, adds fatigue and reduces endurance

}3 point [ how tar, catbon monoxide affect oxygen uptake]

[8ia)

Genetig variation exists with the swordfish populations. Some had
shorter swonds, while others have longer.

+ When thera is a struggle for existence / envirgnmental conditions
change, some varieties may be better sdapted and are able to
Survive

. j.Em those with longer m....dﬁ

s on their favoura
%m_u::un while the ,__._mm_ﬁ _nn_.ca:mw n_._w n._:" nn::____._ﬂ_ of the fittest)

« DOvertima, the swordfish with long swords become Ihe predominant
ones in their environment, rasulting in evolution of a species over

many generations.

it is readily absorbed by aquatic plants/ phytoplanktons for
photosynthesis

*  Carbon compoul! buried in as fossil fuals _ Only
when fossil fuels / ol are Eun@n from the seabed, carbon

compounds will n released.
[Any 3]

0]

| 8(b)

Source, Transfer, Impact
« Mercury is found naturally at very low levels In ocean walers./ |1 is
introduced into the environment by natural events such as velcanic

eruptions and forest fires/ or dumped into the sea by Indusiries

*  Mercury is not scluble in water

+ It tends to hulld up over fime in organisms that are Eas__m____,
exposed,

« E.g. Organisms lke phytoplankion first absarbs mercury in ccean
waters.

« Whan krill and Poliock eat contaminated organisms, they take in the
mercury their prey contained as it i &

__

be excrated.
« Tuna farther up the food chain are exposed to higher and higher
conce i h mas uge de

top predators are killed, this upsets the ecological balance.

g(c}

+ Atmospheric carbon dioxide readily dissol and the
oceans provide a huge reservoir of carbon/ acls as a carbon sink.

+ Dissolved carban dioxide is used by phytoplanktons and aigae for
photosynthesls.

» Carbonates are formed when carbon dioxide reacts with seawater

which eventually form sediments, limesione and rocks; and i siored
for a long period of time.

Either
10{a)

Or
10{a}

Blood compatibility
Each blocd type carries different surface antigens and antibodies

If 2 different types of bleod type are mixed, agglutination occurs, This
resulls in blood clots, reducas transport of oxygen to body cells for cellular
respiration, may result in death,

To check for viruses carried / transmitted by blood
e.g. HV that may Infect the recipient

"Skin — largest proteciive organ made of multiple layers of tissue, intacl,

pravents foreign Invades from entering into blood stream easily

Blood — white blood cells (phagocytes and lymphocytes)
Lymphocytes - secretes antibodies to clump bacteria togather
{agglutinaion), to enable phagocytes to carry out phagocytosis by
engllfing, ingesting and digesting bacteria.

Plztelats - presence of platelets help to trigger a series of reaction to
active enzymes(thrombokinase) when there are damaged tissues. This
alows inssluble fibrin threads to form, which forms & mesh to rap blood
celis, plug wounds and prevent entry of bacteria/ and excessive |oss of
blood.

Cliiated epithelial cells on respiratory tract, traps dust/ mucous secreted
traps bactera, which ¢an be coughed out to rid off bacteria

Slits on epithelial cells aliow phagocytes to migrate to site of infection to
engulf bactena.
« Essential componeant of protoplasm, lubricants, digesfive juices and |
blood
+ Az g solvent! transport medium in plasma
« Manlalns water potential in biood plazsma, prevents cells from being
crenated
« HKeeps colls hydrated
= Waier s essential to aclivate many enzymatic reactions in cells
« Hebs 1o regulate body temperature when sweal forms evaporates
off, removing latent heat from body,

[Any 3]

» Although underwater organisms respire and give off carbon dioxide,
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OR

{a) Explain how mutation and natural selechion epplies to the occurrence of

sickle-cell anaemia in human.

i CL SIS | SETRREELS .

21

128

(b} A vanety of rice plant has developed pestresistance through the
procadure of transfemng a gene from a fungus to a rice plant. The gene
aliows the plant 1o produce a toxin that kills grasshoppers,

Qutine the steps necessary to transfer the gene fram the fungus o the
rice plant.

END OF PAPER

SaoctiBallaye®0d BrWITHOUT SCHOOL
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8.

EITHER

(a) State a circumstance under which adrenaline may be secreted and the
main effects it has on the body.

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

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

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

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

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

19

(b} The human body is controlied by both the nervous system and the
endocring (homonal) system Outline the main differences betwean
these two systems.

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

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

126
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A sludent investigated the flow of biomass and energy on a farm in a country
where wirters are very cold The farm grows barley to feed the animals,

which are kept in sheds where they are not allowed to move very much

The student investigated the efficiency of this methed of producing food for

humans

The student found that an area of 150 m? of barley provided 70 kg of animal

fead from the barley crop.

Table B.1 shows the results of the investigation

area of barley field / m® 150
energy from the Sun that is available to the barléy crop /K. | 45 000 000 |
blomass of arimal feed from the harvested barley crop (kg | 700
energy in 70 kg of animal feed / kJ ) ~ | 4000 Deo
ncrease in mass of animals fed 70 kg feed / kg 25
 energy in 25 kg meat that is available to humans / kJ 180 000

Table 8.1

{a) Table B.1 shows how much energy the barley crop receives from the

Sun while it is growing in the field

Suggest a reason why only a small proportion of thal energy is availabie

in the animal feed from the harvested barley.

(b) Calculate the energy in the meal that is avallable to humans, as a

percentage of the energy in the animal faed. Show your working.

17

4]

(e} Using relevant data provided, explain why it is more efficient for humans
ta gain their food from the first trophic level rather than from the second

fropic level

{d) Synthetic nitrogen fertilisers are often used by farmers to improve their
barley yield, Explain what may happen if an excess of these ferfilisers

run into water bodjes,

18

4]

128
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{b)

{c)

S T D AT |_ S RATH Fokc_ots sy C ey e g T 1 S |

. _ Pl RN P11

R S IS .-.-l....l._wl.. e sin S i s S SRR U q— — .

: [ N { |
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-_l—__.u._. ...|T:._-.....l.._ .....

Which two crop plants show the greatest differance between rate X and
rate ¥7?

P P AP NI 11 ¢
The measurements of the rate of photosynthiesis (X) of the plents when
grown cutside are means of 10 readings.

Sugges! 2 reason why mean measuremants were used

15

[4]

(d} Suggest two factors thatl were changed when the plants wera grown in
controlled optimum conditions.

{e) The rale of photosynthess can be measured by
s caleulating the rate per unit area of the leaf
ar
»  calculating lhe rate per unit mass of the leaf
Suggest why these measurements may give differant results.

g

16

128
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te}

(d)

{iiy P and Q are all nuclear division processes. State whether each
process reprasents mitosis or memnsis

P
Q..

The male drones produced from the same queen bee are genetically
dissimilar lo one another. Explain how the cell division process gives
risa to such drones

A bee breeder is keen to use ariificial selection 1o develop a local colony
of mite-resistan! bees. He acquires soma Russian bees  that
demonsirate miteresistance and allows them lo cross-breed with a
pure-bred stiain of local mite-susceptible bees that produce nigh honay
yleld. Ameng the offspring produced, 52% demonstrated mite-
resistance while the remaining 48% were mite-susceptible.

The aliele for mite-resistance, B, is dominant over the allele conferring
mite-susceptbllity. b, {Assume both sexes are diploid for the purposes
of this question_}

{i) Siate the possible genotypes of the parent bees used in the
breeding programme.

Russlanbees: .. ...,
Local bees: . .
{ii} The bieeder selected the mile-resistant bees among the F1

progeny and allowed them to breed to produce Ihe nex

generation. Slate the expected phenolypic ratic of the F2
generation.

END OF SECTION A

[2

)

13

SECTION B (30 marks)

Answer THREE questons from this section

Question 9 is the form of an EITHER / OR QUESTION. ONLY ONE PART SHOULD BE

ANSWERED.

T

The rate of photosynthesis in six tropical crop plants was measured when the
plants were growing outside normal conditions (rate X}

The measurements were repeated again when the plants were grown under
controlled optimum conditions in a glasshouse (rate Y)

The results are shown in Table 7.1,

crop plant rato of rate of difference in rate |
photosynthesis | photosynthesis of
{X) Y photosynthesis
fumol per m? fumol per m? {¥-X)
par sacond parsecond lumol per m?
_— _par second
CAsSEVE 137 231 04
eucalypius 18.4 26.0 7.6
maize | 234 260 26
soya bean 183 251 68
SUgar cane 24.0 26.8 28
sunflower 243 TonT 74
Table 7.1

{a) “Draw a bar chart of the difference (¥ = X} in the rate of photosynihesis
of each plant on the grid found on the next page.

14
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(a) Describe the pathway of nerve impulses, including references to F and
G. to axplain how John is able to see the approaching ball.

(b} (i) Identify neurone H.

(M) Explain your answer to (b){i).

{c) iy Compleie Fig. 5.1 by drawing, i thewr corect posifions and
labelling, the structures involved to bring about John's response

{if} Add arrows to Fig. 5.1 to show the pathway of nerve impulses fo
bring about John's response.

(d) Identdy fhe typs of response made by John, when he moves his arm to
catch the approaching ball

11

4]

[

[1

m

(1

Within ihe honey bee population, male drones are haploid while the female
worker bees are diploid Haploid drones produce haplold gametes. The
function of the male drones is simply to mate with the queen bes to produce
miilicns of worker bees,

Fig. 6.1 summarises how the male and female bees are produced.

Queen bee
in=33

- Fartilised 3
> Q w
m{r -] Zygote
0= ) Male drones
worker bee =
0 =i ) H
Genetically identical
sperms
() [ — )

" n—number of chromasomes
Fig. 6.1

{a) Explain what is meant by the term ‘hapioid’

{b) In Fig. 6.1,

{i)y stale the number of chromosomes (n) in the lfe cycle by
completing the blanks.

12

)]
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{c} Table 4.3 compares the concentration of urea found in the renal artery 5. Fig. 5.1 shows a section through a mammalian eye. an organ G in the
and in the ureter of 2 persons, Q and R, nervous system and part of the spinal cord and am in John.
Person | Concentration of Ureal g per | Total volume of | Total amount of
100em” urine formed | urea present n
Renal artery Ureter fem’ urinelg
Q 004 130 250 475
R Qo7 ] ] _ﬁﬂhﬂ.ﬂu:%
eye
Table 4.3
(i} Complete Table 4.3 for the fotal amadnt of urea present in Person
R's urine i 1
(i} State ore difference in unne composition between Person Qrand
Person R and suggest an explanation for this.
[3 Fig. 5.1
. Tom and John were playing a ball. Tom threw a ball towards John. who
{d) Sfate two general characteristics of the type of chemical substance responded by maoving his am to cateh it,
produced by X
2
G 10
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4.

{b) The man who 5 a smoker noticed that he has been feeling breathless,
wheezing and coughing more violentty. Explain how a narmed
component in tobacco smoke may cause these symptoms

Fig. 4.1 shows the kidney and some assoclated structures.

ureter

Fig. 41

14

{a) Th= kidney is involved in excretion. Expiain how axcration iz different
from egestion

T e T ¢

- ./-D
O.G_ 0 O._u aQ _ -
-
o .H_OD =]
Fig. 4.2

Use information in Fig. 4.2 and your own knowledge of how the kidney
works to explain why the following molecules are not normally present
N urine

(i) Protein molecules

(1l

(i1} Glucose molecules

132
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{li}y repeating the expanment with apparatus B

1

(c) At which light intensity are the stomata fully opened? Explain how you
deduce your answer from the graph,

R L e R T T T P PP T RPN TRy, A

{d) If the water in apparatus A is replaced by seawater and left for 3 hours,
descnbe and explain the resuliing appearance of ihe leaves and stem of
the shoot,

i

Fig. 3.1 shows the oxygen consumption of a man during 2 30-minute parniod
of vigorous exercise

Rate of orygen
consumplan/
em3jkg/min nl

Periodof exercise  Rest
Fig. 3.1

(a} () Complete the graph in Fig. 3.1 to show rate of oxygen
consumplion during rest [11

(i} Explain your answer in {a)(i).

(2]
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{c) Suggest how damage fo the Iiver may lead to poor digestion of fats.

Fig. 2.1 shows an experimental setup which measures the rate of water loss
from a leafy shoot. Rate of waler loss was recorded in the dark and at four
different light Intensittes at hourly intervals. Al each light intensity, the
apparatus was left for 15 minutes before any measurements were taken.

Apparatus A

sty oot

cofion wool

T

e

The resuits obtained from the microcomputer are shown in Fig. 2.2,

Fig. 2.2

fa) Wih reference to Fig. 2.2, describe the relationship between light
intensity and the rate of water loss from the leafy shoot.

{b) Supgest the purpose of ;

() adding a layer of oil 1o the water in the flasks,

(21

i
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MNAME |_.n.._..wm INDEX NO.

v

— . m ST. PATRICK'S SCHOOL

M& PRELIMINARY EXAMINATIONS 2015

SuBJECT : BIOLOGY (5158) DaTE 26 AUG 2015
PAPER 2

LEVEL +  SECONDARY 4 EXPRESS DURATION : 1 HR 45 MINS
INSTRUCTIONS TO CANDIDATES:

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO 50,
1. This paper congists of Two [2) Sections Section A and Section B.
2 Section A: Answer ALL questions. Write your answers in the spaces provided!

3. Section B: Answer ALL guestions.
Question 9 is an EITHER / OR QUESTION
QUESTION .

4. DO NOT DETACH any sactions from this paper.

INFCRMATION FOR CANDIDATES: ===
PAPER 1
The number of marks is given in brackeis | jattheend [ st
ool S
You are advised to spend no longer than one hour on SECTION A :
Section A and no longer than 45 minutes on Section B -
SECTIONB ;
Question 7
Question 8 /10
| Question § E/O /10
T 1
Parent's Signature: DAL {120
GRADE

This paper consists of _22 _printad pages, including the cover page.

SECTION A {50 marks)

Answer ALL guestions in the spaces provided.

1. Fig. 1.1 shows part of a circulatory system in the abdominal cavity of
humans. The arrows indicate the direction of blood fiow,

{a). . Name the blood vessel A
B e 11
(b} A man has recently eaten a meal containing protein and carbohydrates.

Using anly the letters in the diagram, state which of the blood vessels
will contain the highest parcentage of.

(i) glucose .\ oo
(i) oxygen,

fiil) urea ... 2
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%

{b] = Idenlify and isolate the tomn-producing gene on the DNA of the | [5]

OR 110}

:.._ _.m“nf_mnm__m_..wwa__m_mnmcum.uE_mm:aﬂ:ﬂ__n_.:_m:cﬂca_HE
change in OMA of a single gene [1/2] ,
« causes red biood cells to become sickie shaped [1/2] and in
naot efficiant in the trensport of oxygen.

iConcapt of Normal Allele N s mutated lo FECESSIVE M)
"« individuzis who are homozygous recessive for the mutant
alleie {nn) are said 1o suffer from sickle cell anaemia [1/2]
« Al lhe individual's haemoglobin become sickle shaped [1/2]
»  and !his condition would result in the early death of such
ndividuals [162] | '

« Individuale who are Heterozygous state (Nn) are said to be
carrier of have the sickle cell trait [1/2]

« They are naturally resistance o malara diseass [1/2] i

« The sickle cell tat gives a seleclive advantage 10 such
individuais [1/2} < ay |

« By nalural selechon they are ihe ones who could surive b
better [172]

« and multiple in region with malaria disease [1/2]

fungus [1/2], :
wsing 8 suitable restriction enzyme [1/2)
Isolate a circutar DA, a plasmid, from a bactenal call [1/2] |
and gut it with the same restrichion enzyme [1/2]
Inser the tomn-producing gens inta the ONA plasmid [1/2]

using 2 DNA ligase enzyme [172] _
to join the slicky ends 1o form & recombinant DNA plasmid. [1 2y
Treat the recombinan! DA plasmid into the nce plant cell [172] |
The transgenic rice plant cells muttiply [1/2], i
resulting in multiplication of loxin-producing gene lo kil the
pesis. [172]

® @ @ & & & & & W
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| 8. {a) | Any one of the Tollowing.

_ .

{b)

_ {d} _ Max:

L

s g

Percentage of energy available = 190 000/1 000 000 [1]

Fo i
ie) ___sux

_ _ [rata Quoted

Not zil parts of the plant can be used in the animal feed [1]
Light ransmitted is nol absorbed by plants / get reflected [1]
Piantz lose energy through respiration / transpiration [
melazalism [1)

Saorme of the wheat are diseased / ealen by insects and pests
(1]

When leaves or roots of plant die, energy 15 passed on lo
decomposars [1]

(1

=18% 1]

12]

A miarks

Barley = producers (15t trophic level
Animal = pimary consumer! 2nd Irophic level
Enargy is increasingly lost between the trophic levels 1]

Eneryy is lost through animal respiration / movemnent { hedt / |
excrebion [ unne / faeces / egestion. [1]

1 000 000 kJ passed down from 18t trophic level (barey), but
anly * 30 000 kd passed down from 2nd trophic level {animal
meaty [1]

Only 19% of energy or 190 000 kJ 15 transferred from animal
maat to huemans [1]

B1 % of energy or 810000 kJ 15 lost dunng transfer from
animzl o humans, {1

(31

4 marksz
MNitrogen-contaning fertiiser provides nutrent for profuse
growth of algae [1/2]
This prevents light from reaching bettom of water [1/2)
Submerged water plants living deep in waler cannot carry out
photosynthesis [1/2] due to lack of suniight and die [1/2]
Bacieia grow and multiply rapidly [1/2]. using up oxygen [1/2]

as it dacomposas the dead plants [1/2)
Othar marnne organisms such as fish die [1/2] due to a lack of
oxygen [112]

4

|

fio] |

{a) | Max

8. [EITHER

__. " Nervous System

-

_ (b) 7 [} for sach correct comparisan

;5 marks

Adrenaline is secreted during: excitemeant / fear / worry /
anger[1)

Main effects. to increase the amount of blood glucose [12]
by speeding up the breakdown of glycogen to glucose in liver
and muscle [1/2]

Increase metabolic rate [1/2] to release more energy during
lissus respiration [1/2]

Increase rate of heartbeat [1/2] and causes a risa in biood
pressure [1/2] so that glucose and oxygen are carrled faster
o muscles [1/2)

increase rate and depth of breathing [1/2]

Constricts artericles in skin [1/2] causing paleness, channel
more blood o muscles [1/2)

Increase rate of blood coagulation [1/2]

Cause pupil ta dilate [1/2] to enhance visien

Cantract hair muscies [1/2]

Endocrine System

“

-

Involves hormones
(chamical substances)

Involves nervous .
impulses (ekectrizal

signals)
+ Impuises transmitted by » Hormones transported
‘neurans by blood
= » Slow response

. -xmmvoama may be
short-lived or long-
lived

= May be voluntary or »  Always mvoluntary
invoiuntary
= Usually localized = May affect more than |

one iarget argan

[10] |
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* 1 — pumber of chromasomes

() « crossing owver of chromabds of homolegous chromosomes izl

during Prophase | of meiosis [1]

« ndependent assortment of chromosomes during Metaphase |

meiasis [1]
(d} (i) Russianbees-Bb[1]
| Local bess — bb [1]

(i} 3 mite-resistant 1 mite-susceptibie [1]

(2)

L

PAPER 2 SECTION B: ESSAY QUESTIONS {30 MARKS)

7. {a) = Xaxis labeiled with § tropical crop plants [1] [4]
» Y axis labelled difference {Y — X} in the rate of photosynthasis
(1]
» Appropriately numbered scale [1]
= Al values acourately plotted [1)
(b) . Cassava[1] and eucalyptus [1] o - 2]
"7 () ' Taking the average of several measuremenis would improve overall | [1]
accuracy. [1]
{d) . Any2 - (4]
” Carbon dioxide concentration [1]
| ; Temparature [1]
[ i Light intensity [1]
_ | Volume of water [1]
e [Any 1 - - [

| Leaf {hickness varies [1]
! Lack of propertionality between area and mass [1]

f10]
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{b i)
ol

Hey ()

fii}

(d) .pi_w.

Protein molecule 1s 1o big 1o pass through by ulafitation, (11 | [1]|

Weaken and burst partition walls of alveali {12}

Decreass surfaca area of alvecli [1/2]

Reduced gaseous exchange in lungs (breathlessness) {1/2]
Lurgs lose elasticily / become inflated with air (wheezing) [1/2]

Excralion refers 1o the removal of metabolic wasles produced | [1] | [9]
in body celis

Eqgeston refers o the removal of undigested mattar from the
tigestive system

All glucose molecules are  selectively’ reabsarbed into | [1]
bloodstream [1]

p— .i...|.|||.- O
R produced 220 on? of urine,
F has 2 30 g of urea per 100 cm3 of urine }
Total smount of urea =220 x 230/ 100=606g
« Urine of persan R contain more urea than person G [1] | 23]
- Person R has eaten a meal higher in protein content
than person Q. [1] Excess amino acids deaminated

in Inver 1o form urea. [1]

OR

« Volume of unne formed in person R & fower than in

persan G [1)

- Persan R Is more dehydrated than person Q [1], more
selective reabsorption of water occurred in his
kidreys twbules [1], resulting in less watar excreted.
Person @ ingested more fluids [1], fless selective
reabsorption of water cocurred In his kidneys tubules
[1]. resulting in mare water excratad.

2

Produced oy endocnne (duciless) gland
Secreted directed into bloodstream |
Biought 1o ore or more target organs to exert an effect i
Destrayed by Hver whan no [cnger requined i

5. (a) '« Light rays from ball enters the retina [1/2], (41 191
+  datected by the photoreceptors [1/2].
* Nerveimpulses generated [1/2]
| * and fravels along the sensory neurone (F) [1/2]
[ » through optic fibra [1/2]
_ » and then 1o the relay neurone (1/2)
= in the brain (G) [1/2]
_ + the brain interprels the nerve impulses to see tha ball [1/2]
L], S
(b i) | Relay neurone [1] 1
(i) | Transmits nerve impulses within the central nervous systemn [1] | [4)
o | _
Heh (1) Cormect Drawing: [1] 11
| _ Mator neurone along ventral root to muscle = cell body of motor
i neurone in spinal cord + label Motor neurone
i} | Corect Direction of arrows: [1] [11
T Eensory neurcre =¥ relay neurcne along spinal cord 3 motor
naurane to arm muscle
_ (d) | Voluntary action o 11
_ 6. |{a) Caontains half the number of chromesames as the pannt cell [ 0]
1= _ () |G, | T [
Ny {ii)
Y Queen bee
_ | {n=32)
; _ ' _— P - Meiosis [1]
]
!
. o~
{n = 18&} _
7 Unifartiised eogs
_ Q develnmed o
_ ‘o —
7 _ m n Fertifsed
- Mitosis |1
b1y it et
! ] male = 142
worker bee “.____-_- ..._-.n“_,_“.__.
| | o2 2 el
| _ ._ Q
Genetically identical
Sperms
. (n=18) [1/2]
4
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26 AUG, 28 AUG 2015
1 HR 45 MINS, 1 HR

mm_ ‘ _ ST1. PATRICK'S SCHOOL
[R5 PRELIMINARY EXAMINATIONS 2015
%5 o)
o 2
SuBsJECT BIOLOGY (5158) DaATE
LEVEL SECONDARY 4 EXPRESS DURATION ©
ANSWER SCHEME

FAPER 1: MULTIPLE-CHOICE QUESTIONS (40 MARKS}

1 | 2 3 4 5 | o [ WY T8 § o0 .
g A G B B & Adae e A | B |
11 12 i3 | 14 | 18 16 ir | 18 | 49 | 20 |
3] c 8 D , D D s MV )
21 | 22 23 24 | 25 | 28 | 27 [ 28 29 _.!EH
D 8 G B | ¢ | A | B A ov [ £A
31 32 33, 34 | 35 i 3 | 3 | 38 TH.«W.. 40
o] [o B B @ C g =B [_ A | D° o
PAPER 2 SECTION A: STRUCTURED QUESTIONS (50 MARKS)
1. [ {a) | A nhepatc poral vein [1] i Sl _mu_
_ t : e bzt
" |b) « Allcamrect (2] [2
«  Only 2 corrent. [1]
«  Only 1 correct. [0 ;
| = [
(i A _
| 1 |
@ lc |
(i) B ) I.ﬁ
le) « Damage to the liver may reduce / stop the production ofbiie. | [2] _
i} _

= Asaresull, the ingested fats are not emulsified. [1]
s This slows down the digestion of fats by lipases.

(a) *  As light intensity increases from 0 Kilolux 1o 30 kilolux, the rate | [2] | [10]
of waler loss increases from 2 g/hr to 25 g/hr. [1]
«  When the Rght intensity increases further from 30 kilolux to 40
Kilolex, the rate of water loss ramains constant at 25 g, [1]
() (i} Toprevent evaporation of water in the flask which will affect the | 1] |
- gecuracy of the results, [1]
(i) T Toserve as acontral. [1] o 1 M1
" (&)« The slomaia are fully opened at 30 kilolux (1] T
« As water escapes from the leafy shoo! through the stomata in
the leaves, [1]
= the rate of water loss from the slomatz is the maximum at 30
falalux (1],
+ thus indicating that all the stomata are fully opened.
{d) q "« The leaves and stem of the shoot will will and droop. [1] 3
s Seawater has a lower water potential than the call sap in the
cells of the shoot. [1]
s Tharefore, water will move fram the shoot inle the seawater by
_ osmogis [1] causing the shoot to wilt and droop.
L —~—— = = i
i m
“ m ) taTimeimmin
- k| L) __ G
" Parlod of sxerse Rest
{ii) « torepay oxygendebt[1/2}and 2]
+ lo remove lsctic acid [1/2]
+ (nat is produced during anaerobic respiration [1/2] during
_ period of exercise.
[ « Rate of owygen consumption remain high for a period
_ during rest period, before decreasing back to normal
_ [12].
it} TFar Tmant ] o [4]
| e Paralyse cilia [1/2]
_ » Trapped dust particles and mucus cannot be removed (violent
couging) [1/2] .

2
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48.  The table shows some sming acds and thew coresponding mRMNA Fipkets

{eodons]
aming acid mRMNA triplet {codon}
phsnylalanine Ly
leucing m cuu
valine _ Guc _
sefine . uge _
_ cysteing ...r—mn ) ) ._
_ alamng mﬂ..._ - -|_

Which DNA sequence of the tempiate strand would be needed 1o produce the
polypeptide sequence alanine — leucine - valine — phenylalanine?

A CGA GAA  CAG
B CGA GAA CAG
C GCA CTT GTC
D GCA CTT GTC

13592

39. The graph shows the annual changes in a lake of the foliowing factors:
« number of preducers
= number of prmary Consumans
«  guantty of nuinents
+ inlensily of light

4

winter spring summer autumn

lime of the year

\Which curve represents the number of primary consumers?

21

The diagram shows & sewage treatment plant

digester

in which parts do aerobic and anaerobic bactena become most active to help to
digest the sewage?

i _ aerobic bacteria [ ‘anaerobic bacteria
L h ] d ||||||| a2 M ¥
B __ 2 FERESSSSS
e - 3 4
__u _ T 3 - ) 5 N
END OF PAPER
22

143

SaoctiBallaye®0d BrWITHOUT SCHOOL



a5,

Im & genelics expernment using smooth and wrnkled peas, the results showed that
the aliele for smooth peas was dominant (8) and that for wrinkled peas was
recessive (s} 250 hybnd plants were crossed and 6000 smooth peas wars
gathered in the F2 ganeration.

What is the Gkely number of winkied peas gathared in the F2 generation?

1500
2000
3002
4500

oo m @

The diagram shows two distinct farms of beetle. The difference bdtwesn them is
conrolled by o single gene The allele for the black form is dominant tothe alisle
for red

ALY
Red farm with Black form
black spols with red spots

What kind of variation s shown by the beatle?

Drsconbnuous vanation because it 1s controlled by genes
Conhnuous varistion bacause it is conlrolied by genes.
Cescontinuous vanation because the two forms are distinel.

L= B N+

Continuous variabon beceuse there ara two forms

19

38,

ar.

The fallowing statements are parts of the theory of evolution by natural selection,

I Only the best adapted individuals survive and pass on their
genes,

H More offspring are produced than the environment can
support

. As one generation follows another, the characteristics of
the specles gradually change.

IV There is a struggle for survival in which some individuals
are more successhul than others,

Whal is \he correct sequence of statemanis?

AL w
B0 v N
Coo
o LIl

A gane caomains 900 deoxyribose sugar which is transcribed and translated to
produce a functional protein in a ceill.

Which, of the following shows the correct combination of numbers and structures

fresent in the gene of fermed during protein synthesis?

number of number of number of number of
nuceatides mRNA formed codons on the polypeptide
) ~ mRNA formed
A _ 200 900 i 00 900
B [ 500 1 _ 300 1
c 450 200 800 800
(D _ 450 1 450 1
Bl i e

20
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ao.

31,

Which stalement comectly descnbes advantages or disadvaniages of self- Jz.

polfination lo & plant?

L

B
C
D

The ciagram below shows the structure of a flower

Il shows adaptations for

o o m

It needs little pollen but there 1s a high chance of pollination

It needs na agent 1o Iransfer poilen but pollination s unlikely,

|t needs a lot of pollen biut can Rappen when & plant is on s own

It needs two pianis of the same species but there is little variation in the

The graph below plots the rnse and fall of pituitary and ovarian harmones during

the human menstrual cycle.

offspring

wind poilination and cross ferilsation
insect pollination and cross fertihsation
wind polination and self feriksation
nsect pollination and self fertilisaton

17

Concentration

Relative Hormone

7 4 B B 10124 1618202224 2628
Days

Wruch of the following represants oestrogen and progesterone?

oo o

+I
I

oestrogen

i r...aﬂ-ﬂi:c

il E ) W

M . Y]

33, The diagram shows how the blood of & human embryo fiows close to the mether's
Blood in the placenta.

Which substances are present at X in higher concentrations than at Y7

o O m >

Carbon dioxide and glucose
Carbon dioxide and urea
Glucose and oxygen

Giucose and urea

18
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27, The graph shows (hree measurermnents obtained following metaphase of mitosis. 29.  The diagram shows two homologous chromosomes in early prophase | of maiosis
ir-an animal cell. Two genes, Afa and Bib, whose loci ocour on the homologous
B chromgsomes are also shown.

P

E

Vihich row of diagrams is a possible representation of these chromosomes as they
progress from anaphase | to prophase 17

S0

40+

digtance  pm 30+

20

146

Y e ~ Anaphase | [ Prophasel
g ‘ 4 i f | —_— | R
} .1
bma rnrstas ,\\V\\zp / %
; 5]
Which of the following measurements do the curves represant? ) / ,W/ ! Q
[ distance between  distance between | distance between the | E
centremeres and | centromeres of the poles of the spindle
., .., poiescithespindle = sisterchromatids | =~ =
| A 1 5 5 i R
B C; X 27 | Tz _ Al
T Ry | _Tn_
- - ; _ — 4 - : —- | o i s - v
8] 2 2 1 _w_ =
1
|
28. How does mitosis contnbute in each of the following processes stated below? [ ——
Kay 7 L@
¥ = contribules to process k
X =does nol contnbule lo process f
Gonatic variation _ Increase incell _| " Replacement of l_ ~‘
. . _ mnumber_ | damaged cells : =
‘A X _ v ! v _
a - “ gt ® i ey __h
G " B ¥ . ||.w.“ i E——
D # X y R AT
15 16

SaoctiBallaye®0d BrWITHOUT SCHOOL



24.  The diagram represents & ceniral nervous system. X, ¥ and £ show possible sites 26.  The figura shows the changes that occur in the curvature of Mr Cheng's eye lens
where the system can be blocked by a local anaesthetic when focusing on an object for a period of time
[ ]
bram

SEMLCIY METVE spisial sard

et
d 3
\
o
A
curvalure of lens
|arbitrary units)

& |

motar nerye 0 2 4 6 8 10
time [seconds)
Of four men. one had no ansesthelic block and the other three had only one

anaesthetic block at XY or Z Which of the following graphs correclly shows how the distance of the object vanes

with tirme?

One of the men can feel a pinprick on his leg but cannol move it A 8 *

Where is the anaesthel ¢ block?

A blockisal X

gl
tarbifrary pnils)
dhErance
(arhitrary units}

B block s atY
C block isat Z
O noblock F 1 ! i i g
' 4 8 8 10 ¢ 2 4 8 8 10
i PO lime (seconds) tirme (seconds)
25,  \What describes the cone cells of the retina? i c D
_ ! Region of the retina TLightintensiy | | _ 1
| whera most cones are reguired for Responds to colour i & .m
found stimulation 3 . _ _ _ a5 85
A adge _ bright yes _ | m = m &
g edige | am | T ne | | 2§ :
| P - - S “ = m
< yellow spaot ! bnght ) _ |
S T i . f , ‘ : - . " -
D | ye!low spot ! dirm no | 7 2 4 & 8 10 g O 4 g 8 10
S _ - il : fime (seconds) finiz (seconda)

13 14
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18.

19.

20.

A person holds his breath for as long as possible but is then forced o breathe out
because :

A Intergostal muscles bacome tired

B muscies of the diaphragm becomse tired

C  concentration of oxygen inthe blood has decreased

D concentraticn of carcon dioxide in the blood has increased

The gragh shows changes in air presswre in the lungs during breathing.

4

aif pressurn in the
iz 5/ kP2

.-ﬂ... tinma -

What causes [he change in air pressure during period X7

A decrease In voleme of the lungs
magvemeant of the ribs downwards
contraction of the diaphragm muscles

oo m

ralaxalion of lhe exiarnal inlercostal musclas

In the human excrelory system, wrea 15 produced in one organ, hiltered from the
blocd by @ second organ and stored inside a third organ before being expelled out
fram the body. VWhich organs carry out these three functions?

Production Filtration _ ‘Storage
A Kidney _ - liver _ bladcder
8 kidney  biagder i ureler
c bladder ._| bladder Thidney -
o lver I_ T kdney blagder N
11

21, Which of these statements correctly describe control by negative feedback?

A An injury to body tissue activales platelsts in the blood and these aclivated
platelets release chemicals which activate more plateleis.

B During the mensirual cycle, luteinising hormone stimulates the release of
oestragen which in tum stimulates the release of more luteinising hormone.

€ The onset of contractions during childbirth causes the release of & hormone,
which stimulates further contractions

D When bleod pressure s high, nerve impulses from the brain cause the blood
vesses (o dilate and blood pressure s reduced

22,  During osmoregulation, which one of the following correctly describes the body's
homeostatic response to a large intake of water?

Organ Region Hormone Kidney tubule | Water absorption |
stimulated secreted action
|A  Hypahalamus | Less adrenaline Absorh Less
B _ Hypcthalamus Less ADH Reabsorb Less
C Hidney More ADH Reabsorb Mora
D Hidnay More adrenaline . Absorb More

23, “.Er_ﬂ._.n__.,ﬂ.vm following comparisons about voluntary actions and reflex actions is

incorrect?
_ Voluntary Action 4 Reflex Action
_ A not inbarm _ inborn
B | may imvolve astimulus A involves a stimulus
_”_.mu " we are awars of the action we are nol aware of the action
D thesame m__.__...r__ﬁ._._..n___ lead to the the same stimulus leads to the
_ different responses __ _ Sameresponse
12
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14.  The fellowing five events occur during one cardiac cycle in humans. 16.  An expesment was performed on a young plant using an aphid stylet to measura
the rate of translocation in the phloem.
I ventncular diastole
The same plant was then placed in a bell jar and a chemical placed in the bell jar

L bacuspid and tricuspid valve forced open 1o absork all the owygen present. The rate of ransport in the phicem decreased
in blood forced back agains! bicuspid and tricuspid and then stopped.
valve What is the reason for this?
v bigod forced back against semi-lunar valve
A Translocation occurs only by diffusion.
v afrial systoke
B Pholosynthesis cannot cocur in the bell jar
VWhat is the comrect sequence of these evenis? C  Mifcchondria In the xylem vessels cease to function
D Companion cells no longer produce sufficient energy.
A M3N3Na3V3I e angerp Ll
W=a2120=m=2Y
Vol = =1 = 17.  The diagram shows two shoots at the star of an experiment on ranspiration,

B
c
D

Vil

15.

| ol . ; I
The contants of cell X and cell Y are each tested with Benedic's reagent and with ! What@rethe ikely El.:.ﬁw....._: te spring batances sfier thrce days?

148

iding soluhon . _ - - Shoot X ] * Shoot ¥
= T - i EEUe— L, R —
What resulls are expected from the tests? Key. + = positive result A 30g 3dg
- = negative result S T S —
o R " B | g 25qg
_ callk | e .m|._.3___.<|- g _ e 259 30g
Benedict's ; Benedict's ladiag Bilin _ 4 e = = o
ragunt 7 lodine solution _ reagent % -_| Z _.wi.u._.. ! D .__i. 259 ] B q
+ * . - {
z + ._..l |

-

o o o P

e
|
T

10
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10.

1.

The stomach wall produces mucus 1o cover iis inner surface. Which of the
following correctly describes the function of the mucus?

I It reduces friction between the food and stormach wall during
churning of food,

I It protects the stomach wall from tha action of the stomach
BNZYMas.

(] It kills hammful bacteria in the food.

A I anly

B | and Il eily
c I ard only
D Llandil

The setup below under sunlight to show that a certain condifion is fecessary for
photosynthesis .

glass botike

wall walarsd plant lime water  concemiratad sodiurm
hydrowide solutan

Wihich of tha following stales the objective of the axpenment?

A Toshow that water and carbon dioxsde are necessary for pholosynthesis

B Toshow that carbon dissde 1 necessary for photosynthasis

€ Toshow that water and sunlight are necessary for pholesynthasis

D To show thal waier, carben dioode and sunight are necessary for
photosyrtnesis

12,

13.

The following diagram shows a portion of the under-surface of a leaf al two
different times of the day.

Ir the diagram, the arrows indicated by

A labelV, paint to the non-respiring cells

B label W, point to photosynihetic calls

G labal X, show the direclion of movement of water molecules
D flabel Y, show the direction of mevement of starch moleculas

Which af the following explains why a person with bicod type A cannct donate

Blood 1o @ parson with blood type Q7

A The antibodies in the blood plasma of biood type A would react with the
‘antigena in the bioed plasma of blsod tyne O

B The antigans in the blaed plasma of blood type A would react with the
antibedies on the red blood cells of blood type O

C  The antigens on the red blood cells of blood type A would react with the
antioodies in the blood plasma of blood type O

D The antigens an the red blood celis in biocd type A would react with the
antigens on the red bloed cells in bleod lype O
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Four sugar solutions were testad with a standard Benedicl's solution The table
shaws the colour of the salutions after esting

The graph shows the relatonship betwean concentration of enzyme and time
takan for reaction to complete.

1%

2% 3%

A
4% 5%

Concantration of enzyme (%)

B

B%

Whick of the following stalements is not true about the region between Points A

and B7

A Temperalure is the limitng factor

o o m

pH of the solution is the fimiting factor.
Enzyme concantraton is the imiting factor
Substrate conceniration is the limiting factor.

Solution ' Colour
1 Graen )
2 ! Blue ;
3 Brick-red |
4 Yellow
What is fhe best interpretation of the results?
| Solution 1 Solution2 |  Soliition 3 Solulion 4
‘A 0.05% non- 0.1% non- 10% none.  0.5% non-reducing
reducing sugar reducing sugar in:n_:m sugar | sugar
B OS%redugng  005%non- | 15%reducing | 1.0% reducing
sugar reducing sugar sugar ! ‘suUgar
‘& 1.0%redusing 0 5% reducing | 0.05% reducing | ~ 0.1% reducing -
sugar sugar sugar ms.u.!
D | 008%non- | 001%non- | 15% reducing 1.0% reduding
reducing sugar reducing sugar sugar sugar

%

The diagram shows an exampie of a biological model used to jllustrate enzymatic
reaction

ORION
s

_\:wmn__m
\/,

JWhich ol the fallowing charactenstic{s} of enzyme Is the diagram above Irying 1o

ifustrate?

1 n_.un.a.mr_ﬂ#
2 | presence of aclive sile
1  ability to catalyse reversible reactions
1 and 2 onfy.
1 and 3 anky
2 and 3 anly
1, 2and 3

oo @ >
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& tew lzaves of purple cabbage were placed in a beaker of water for 10 minutes.
The waler remained colourless after the 10 minutes. The beaker was then heated
1o 100°C for & minutes. After the boifing, the waler lurned pumle.

Wihich of the following best explaing this observation?

&  The pgments gained more kinetic energy upon heating and were able 1o
diffuse out of the leaves quickly, hence the coloured water in just 5 minutes

B The cell walls were denatured upon heating, allowing the pigment to diffuss
into the water

€ DBunng the boifing, the cell membranes were damaged, hence allowing the
pigment t2 diffuse into the water

D Heating ncreases the solubiiity of the pigment, thus colounng the water
puipie.

Jia Jia placed some red biood cells on thies different slides containing Eait
solutions of cifferenl conmcenirations, Q.01 gidm? 1€ gidm® and 10.0/ gfdm¥
raspectively. Alers ten minutes, she observed them under the microscope. Thisds
what she saw

red Bloos cells not _a_u Bioed om-u
_..__M_U._m
m:“_:_._..._.. X sulution ¥ golunion &

What is the correct concentration of solution X, Y and Z respectively?

concentration of

_ concentration of

concentration of

solution X (g/dm”) solution ¥ (gfdm?) solution Z (g/dm?)
(A h oM 10 100
- LR R *|||..Ia_m. = 1.0
e W T T 1.0 0.01 _
[+] | g T .01 w= 10 !

Some biocks of agar blocks were prepared and immersed in beakers filled with
100cm® of methylens blue solution. Which of the following blocks would take Em
shortest time to be stained completely biue?

| dimension of agar block/mm temperature of
methylene blue solution/®C
A 10=10 = 10 30
B 10 =10 = 10 &0
C 20 % 20 = 20 30
D _I 20 = 20 x 20 50

The figure shows the chemical reactions in the human body involved in different
types of sugar,

Reaction | glucose + @ < sucrose + water
Reaction Il: lactose + water - R + glucose

Which of the foliowing correctly identifies substances Q or R and the respective
reaction that takes place?

_ | substance name reaction
A Ta fruclose condensation
B R palzctose condensation
h.r B Q galactpse hydrolytic
[ R fruclose hydrolytic
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ST. PATRICK'S SCHOOL
PRELIMINARY EXAMINATIONS 2015

SygJEcT | BIOLOGY (5158} DATE : 2B AUG 2015
PAFER 1
LEVEL +  SECONDARY 4 EXPRESS DURATION & 1 HR

INSTRUCTIONS TO CANDIDATES:

0O NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO SO.

1 Thare are forty quesbons in this paper Answer all questions. For each question,
thera are four possible answers, A, B, C and D, Cheoose the one you consider
correct and record your chaice i soft pencil on the separate OPTICAL ANSWER
SHEET

INFORMATION FOR CANDIDATES:

Each comect answer will score one mark. Marks will not be deducted for wrong answers
Any rough working saould be dene in this booklel, Your total scare for Papar 1 will be the
number of corract nawers given

This paper consists of _22 printed pages, including the cover page.

Angwer ALL guestions.

Choose the mast appropriate answer and shade the corresponding ietter on the separate

DAS provided

1.

The tiagram shows a plant cell

Which festures are not found in animal calis?

A
c

1, 2and 3 B 1, 3and$
2, 3and 4 D 2 4andb

The diagram is a photomicrograph which shows some human bicod cells dye.

....Et::.nm.....! ]

Which of the lollowing 1s an adaptation of these celis?

A

c

o

The calls are figtiened and biconcave lo increase surface ares fo volume
ratio for absorption and release of oxygen al a faster rate

The cells are anucieated and elastic to increase surface area to volume ratio
for absorption of oxygen at a faster rate

The cells contain hasmoglobin to increase surface area to volume ratio for
absorption of oxygen at a faster rate

The calls are produced in large numbers in the bone marrow 1o increase
surface area to volume ratio for absorption of oxygen at a faster rate
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