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2017 4E AM ACS (Barker Road) Prelim Anglo-Crinpse Scheol Bk Ficed)

Answer all the questions
t  The cquation of a curveis y= 2x* ~6x+ k , where k is a constant.
() inthe case when k =—20, find the set of valves of x for which ¥ <0. i2]

() Inihe case when k = 10, show that the ling y+2x=8 is a tangent to the curve, 3]

2 () Giventhat y =27, express 4° —2"' =3 as an equation in w. 21
{if) Hence find the value of x, carrect to 2 decimal places. I3]
(i) Explain why the equation 4* -2 = k has no solution if k <-1. 2]

3 The equation 3x* = x5 =0 has roots aand B
(0  Find the valve of & + 8. (5]

e - L
() Finda quadratc equation with integer coefficicnt whose room are ?mﬂ?. 3]

. 3
1- sin X008 X+ 2008" X

4 @ E:p'dﬂ---—-——ﬁ'x = sga guadratic expression in colx. o

(i) Henace, using (i) solve the cquation 1+2cos” x = sin ¥(3sin x +cos x)
for 0" < x < 3607, [4]

3
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Anglo-Chiinese Schoa! (Barker Road)

5 A freshly baked bread, with an initial temperature of 75°C, is left to cool on the rack.
The temperature, 7°C of the bread, ¢ minutes after it has been placed on the rack is
givei by 7 =27+ ke™ , where k and # are positive constants.

i) Calculate the value of £. '[1]
(i} If the bread has cooled down by 20°C after 10 minutes, find the value of n. [2]

(i) Find theleast timetaken, to the nearest minute, for the bread to have a
temperature of less than30°C. (3]

(i) Explain with the sketch for I’ =27+ ke™, why the temperature of the bread can
never reach 27°C. (11

—y
-

P . D
Thediagram shows a trapezium ABCD in which side AB = 4J3-2+2 cmand
angle BAD = 30°. Given that the length of 4D is twice the length of 2C and that
area of the trapezium is 25 + 56 cm?, find without the use of a calculator, the

length of AD in the form a2 + 53 .

(4]
7 Thediagram shows part of a straight line, passing through (2,¢) and (8,13), drawn to
tepresent the equation 3y = 4x + ax, where g and ¢ are constants. Find the value of @
and ¢, "
2=
x
&
8, 13)
2,9
0 >
(4]
4
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BP/2017/5

Angio-Chinese Sthoo! (Barker Road}

8 {a) Given that the first 3 terms in the expansion of (@ —~ x)(1 + 3x)" in ascending
powers of x is

24+29x+bx2 + ...

Find the values of the constarts a, b and . {s1

b) ® Write down the general term in the binomial expansion of

2, Ly
x* + —)".
( 2x° ) {1}
(i) Write down the power of x in this general term. (1]

(iif)  Hence, or otherwise, determine the coefficient of x™° i the binomial

expansion of (x? + —13-) fon
2x

(21

9 A curve has equation y= ln( :x;i) The normal to the curve at the point (a, b) is

-~

parali€] to the liné 13y +i5x —26 = 0. Given that where @ > 1, find the values of  and b. [5]

10 The diagram shows part'of the graph of = [2x+ 4]+1.

¥
&
y=[Lx+4+1
@
£
] s
(i) Find the coordinates of £ and of Q. [3]

A line of gradient 2 passes through the point (0.3).

(i) in the case where im = -1, find the x-coordinates of the points of intersection

between the line and the graph of p = [2x+4|+1 03]
(i) Detennine the set of values of n2 for which the line intersects the graph of
y=[2x+4|+1 at two points. 2
8
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Anglo-Chinege Schoo! (Barker Road}

11 A particle starts from rest and moves in a straight line, so that 7 seconds after leaving O,

-1

its velocity, v m/s is given by v=28 273,

() Calculate the initial acceleration of the particle. {2

(i) Calculate, to 2 decimal places, the displacement of the particle from O when
t=10. 4]

(iii) Detennine, with explanation, whether the particle will return to O. (11

12 In the diagram below, the line AE is tangent to the circle at 4. The line £3 is the angle
bisector of angle ABC and cuts the circle at D. The chord AC is the angle bisector of
angle BAD and cuts the circle at C. The chords BC and AD are produced to meet at F.
The line segments 4D and FD are equal.

(i) Prove that angle DAC= angle DAE. 3]

(ii) Prove that triangles ADE and BAE are similar. [2]

(iii) Prove that C is 2 mid-point of BF. 2]

(iv) Hence, using (i) and (iif), show that AF x AE = 4CD x DE . 12]
5
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Arglo-Chinese Schoal (Barker Road)
Answer all the questions
1 (8) Giventhat g3y +2)—4x> =2, express y in terms of x. 3]
{b) Solve the equation 2log, (8 — 2x)—log,{x~2)=3~log, {1 + x) (5]

2 Thediagram shows & water wheel which rotates at 3 revolutions per minute in an
anticlockwise direction. At the start of the revolution, a point P on the rim of the wheel
is at the height of 3 m above the surface of the water. The radius of the water wheel is 4

m.

Rolate

The height, # m, of point P above the water susface is given as 2= asin{% t+c,

where ! is the time in seconds,
) State the values ofa,band c. (3]

(i) Find the time, t, where point P first emerge from the water. 13]

3 @ Show that i-;e“(zx+a)}=e”(4x+4).

{21
! P LI
(ii) Hence, or otherwise, evaluate f 2™ dx.
: 0 [4]
3
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Anglo-Chinese School {Sarker Road)

4 The cubic polynomial K(x) is such that the coefficient of x* is 4 and the constant term is
-3, When x+1 isa factor of f(x), the quadratic factor is px’ + gx+ r. It is given that
f(x) leaves a remainder of -20 when divided by x—1.

() Find the values of p, g and ». [3]
@) Solve fx) =0. )
(iii) Hence soive the equation f(-x) = 0. {1]

3,2
5 1tis given that 23 F_'xz Ax+l =ax+ b+ lc
x‘ -4 x" -4
(i) Find the values of 2,2 and c. (3]
(i) Hence, using partial fractions and the values of a,b5 and ¢ obtained in part (),
o xt —dx+1
find 2 "% e
R Ry (61
N . M 1 Eﬂ( 1 . .
6 (a) Thecurves y= a(—JJ_r)and y= &5 7 § meets at the point (1,5) where @ and £ are
11e L
constants.
() Find the value of a and of &. 121
(i) On thesameaxes, sketch the two curves, for x > 0. 2]

(b) Given that y = (2x -+ tan x)? and that % =axg+ b«/i when x = g—, find the value
of g and of &. ' i (4]

Prefiminary Examination 2017 1| Need a homﬁb}tgﬁ . . t‘égﬁﬁ Jgr}eggg
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Anglo-Chinese School (Sarker Road)
. 3(x-1)
7 A curve has the equation y = f{x),where f(x)= o for x> 0.
X
&  Find an expression for f'(x). 2]
(i) Explain why the curve has no stationary points. [

@Gil) Show with full wiorkings, determine whether the gradient function of the curve is
an increasing or decreasing fumction for x> 0. 2]

8 The points (1, 10) and (7, 10) are on the circumference of a circle whose centre, C, lies
above the x-axis. The line y=1 is tangent to the circle.

(§  Find the coordinates of C. {3]
(i) Find the equation of the circle in the form x*+y?®+ px+qp+r=0, where p,q
- and rare integers. [2]
(iii) Find the equations of the tangens to the circle parallel to the y-axis. {2
9
D C
L m|
4 1*1 e
E
The above dnagram shows a trough of 3m long and 1m deep with 43CD horizontal. Hs
cross section is an isosceles triangle of base 2m with its vertex downwards. The empty
trough is filled with water at the rate of 0.03 m/s.
® if the depth of thé water at time ¢ seconds is # m, show that the volume of water
is 37 m°. 11
(i) Hence, find the rate at which the water level is rising after the water has
been running for 25s. 14}
b3
Frefiminary Examination 2017 Sec 4 {Express)
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Angla-Chinese School (Barker Road)

10

The diagram shows part of the curve and two parallel lines OR and PQ.
The line OR intersects the curve at the point R (2,2)and the line PQ is a tangent to the
curve at the point Q.

() Find the coordinates of £ and of Q. (4]
(if) Find the area of the shaded region OPOR. [6]

11 T’hediag:ramshgwsa thombus 48CD where 4 (10,7) and C(2, 1) . Bis a point on the
y-axis and is equidistant from 4 and C.

y

t

—ljﬂl=‘ - - - --‘_'_-"“---‘—\._ll'.‘g . X
D

() Find the coordinates of & and D. (41

(ii} Find the area of ABCD. 2]
(iii) If point P lies on AC extended such that PC: P4 =1:5. Find the coordinates of

. P 3]

&
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Anglo-Chiness Schoaf (Barker Roed)

12 In the diagram, two circles C, and C, whose centres are 4 and 8 respectively, touch
each other at P. The radii of C, and C, are 4 units and 1 unit respectively. C, touches
the y-axisat D and Cj touches the x-axis at £. Theline 4B joining the centres of
C, and C, meets the x-axisat 7 and L BFO=8".

O
Di
: — &
O
() Express QD and OF in terms of 6. . {2
{ii) Hence, or otherwise, show that DE? =40cos8+10sin8+42. (3]
() Express DE? in the form Rcos (8 — @) +42 where R >0 and azis acute. 03]

(ii)) Find the maximum value of DEand the value of @at which the maximum value
oceurs. {3}

Prefiminary Examitation 2017 |
fiminary Examitation Need a home AM@&%M&S&&&%@%; Exggﬁ
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Anglo-Chinese School (Barker

13 The diagram below shows an open container. i consists of a hemisphere of radius »
cm, and a cylinder of radius  cm and height 7 cm. The hemisphere is fixed to the end
of the cylimder and the volume of the conminer is 800 cm?,

¥ Cm

= e

_ 3
® Show that 4= 24027

3 {2}

. The container is mde"ipfrsome thin metal sheets. The cost of metal sheets for the
cylindrical surface is $1.50 per em? and the cost of metal sheets for hemispherical
surface is $3.20 per cm?,

BP/2017/12

Road}

Gi) Let $C be the cost of making the container. Show that C = 447" + 2L . 3]
r
(ii1) Find the value of / and 7 such that the total cost of consaructing the container is
minimum. (5]
8
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Aagio-Chinese Schoof (8arke:) Sec 4 Prellim 2017 Add Math Paper 1

| Answers

1]

When 4 =~20

ye2y’ ~6x~20

2x° -6x-20<0

[ {x~Skx+2)<0

-dex<s

(3l

When k=10

| p=2:~6x410

p=-2r+8

25 ~6x+10=-2x+8

w —4x32=0

X ~2x+1=0

T W

& -dac

=440

=0 (shown)

The line & tanzenl to cutve

21

75 ]! ~2'x2=3

' -32u=3=0

)

{w+ifu-3)=0

H=3 or u=-I

2*=3 or 2'=-1(NA)

. L
1;2

x=158

(i)

i} = 2u~i *-:;J'

tion, I —4uc <0

(=2)' -4k} <0

4+4k<0

14k <0

1ke-]

The equatlon has 80 solution if k<~l

——rr T

BP/2017/13
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[3

a+f=- aﬁ:?

‘ﬁ" +p* *-:r{n: :t-ﬁ}' - 2afi

()43

29

_ e e——

a’ +f* =(m+ p)a’ ~ap +p%)

1o [l _Q_ﬁ)
i (3){ 5 3

(iri}

'*'I#’] 125

x +--.:+ a7 =0

125 125

12557 +44x+27 =0 _

:

1 cosy 208t x
W 'a -_-..L“_ + - l
sh'x snx N x

coser x—colx+2ent’ x

{cot® x+1)-corx+2cot’ x

Jcot? x~cotx+ |

I+ 205! x=3sin® 1 +sinzcosx

1+2cos’ x=sinxcosx = 3sla’ x

1-sinxoosx+2cos'x _,
sin’ x

Jeot x—cotx+1=3

Jeot® x—cotx-2=0

(3cotx + 2)potx—1)=0

Need a home tutor? Visit smiletutor.sg

| Page 15



= e e

mi;r:--;- or cotx:sd
3 =
Ianxcni er tanx =)
% = 1800- 56,37, 3600- 56.37,450,2250 =

x= 458,123.7022503037% 4.

15 =27+#

| k=48

55 027+ 487

28=dBe ™

7

- nenl'ﬂ‘

12

7
—10p=In—
"=

n=00539(3:p

{iii)

27 +4Be2M < 30)

43 E-l.l wih {3

!
N 2

. 16

I
~0.053% <In—

16
!n--l—
> h0s539

1>51.439

Least time taken = $2 minules

W -
” ‘\,ﬂ
"'24"“"'*"“-' -ln_“--w.?-?—---
= Bt !
The tempereture of the bread can never reach o
| | |2 .| r

BP/2017/16

. Need a home tutor? Visit smiletutor.sg

| Page 16



(-

BP/2017/17

let £D=2x= BC =«

]
sin30" = = h=243-42
M T A2

..I..[xq. 1;]{2«5-—'&] =25+ 56

3x_25¢56 203+42
2 23-2 IJ.HZJ

250 nszznthsJ"

X=m—x

3 12-2

= 2(50¥3 + 25V2 +30V2 +1043)
30

e tﬁ.ﬂﬁd-ﬂﬂ'!

t5

AD-——-!'I 83

4 a
e il R
y 3 *

3

a
PREIE 4R

J."_'.'_'I...,_x +E._.}
X 3 3 1)

Sub EB (2

3=z

| ] 13——-——-{3} c

== = P—— T

| s_u_b_r-.’:

13= %’lé(g).;:c !

7
Cwom
3
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a=|0

i 0

{&}

{u -x{i" +[:](I](3.ﬂ +G‘}[I}[3.:}’ + ,.,.}

By coinparing like ierms

a=2

- 5+ Janx = 29x

=1+6n=29

6n =130

m=35

— et —

B T =

[:"_f"f,..l.!}u{g z*) - ( }(11{1: }

suhﬂ 21-"—5

5
2[5“]](11(%"}-[, Ei}[ﬂiﬂ
130.1” ~152% = hx’

b=165

{Bl)(#)

BB

{ii)

{iii)

-16

y=iofixcl) =3 2o

dy3+2

dr 3x=1 5-2%

5
="‘r--x+2
’ETH

-1
3

Gradient of nosroal =

Need a home tutor? Visit smiletutor.sg
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13
| Gredient of taneent = 3

f3_ 3 2

(O

3 . 3x-} 3-2x

3 172-5-6x°

Eﬁ 3(5-21}+2(3r 1)

3,13

~————

5 17x-5-6x°

17x~5~6x=5

16 —17x+18=0_

e —

(6x-5)x-2)=0

=% or ¥=2

B —

Pme =8

-

5
BT o= I =
a or a=2

since 7 >1,

— r—as g ———

a=2

b=m-f~=-.1.&1

T P

At P=(xl)

b y=[2e+d|+1

!-!2::+4]+1 .

fzx+4/=0

2x+4 =0

r=-2

' PH(‘I‘I l}‘__'

At 2=0.))

y=M4+1

y=3

g=(0.5)_

1'21+4]+l==-.r+3-

]2.:+4]=:.; +2

—

| 2x4d=cx42 4 2r4d=x-2

Need a home tutor? Visit smiletutor.sg
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{iif)

3-1
Maxao'.("z)'

=]

Min =—2

-2emel

1| i)

1 P
a=—g?

2
a==
When i= ﬂ" 3

@i

5= j 2R~ :e"id;

£
s=28r+0e ! +¢

5=0,4=0

em~a

’
=B +6e P -6

1=10

»
5= 281+68 7 -6

5=127421

| (i)

No.

Forr 20 2¢ ' S2,

ve28—2¢ <26

av=0

1et LZDAC =g

ZDEC=a lonates I the same segment]

£DBA=a {§ys dngle bisector of <4BC)

£DAE = £LDBA = a (1angent chord theorem)

[0 ZDAC = ZDAE (peoven}

£DEA = £BEA [common angle)

" ZDAE = ZABE =3 (tangent chord theorem)

A4D6 and ABAE gre simllar (4A prog ertvli_'

E

ADC -jtﬁﬂﬂd = @ (angles in the same seament)

ZDCA=ZCAB=a__

éﬂfdiﬁmﬂ are qll!rﬂﬂt} ll'll‘lli S CDHBA

CD/BAg Dis the midpaint of AF

Need a home tutor? Visit smiletutor.sg
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<- Cis a midpoint of 8 {8y midpointtheorew) |

(v} MDE and ABAE arasimiler

t AE _AD _DE

— R s TR s

BE A8 A4E

ADxCE=08CxDE

AGCD and AGBA are similer

AD DE

e B m—

AB AE

l
—; AF DE

2CD A8

i AF % AE =4CD x DE [ shown)

Need a home tutor? Visit smiletutor.sg
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Anglo-Chinese {Earkes) Prelim 2017 4E Add Math F2 Answer

i) | Ip{iys2)-a5' =2

- Iaﬂﬂ!i-#;*‘:i__" B i
10M% = 3p42

| ap=1077 2 =
}:-ﬂﬁﬂ”"‘" I}

®) | 200, -25)-log,(r-2)=1-lng, 1+ 1)

H}]E—I_;rl] - I“i{"_z} = l‘*.’r 2’ lﬂﬂ é[l * 'ﬂ
£

Tog, (8= 2x) - Yo (x - 2)= log, ﬂf 1

log, E__" =log, a 3”

iy
=2 (+x)

T =20} (1 + xh=B(x~2)

BBx=2x=21=8Br=16

TR

=2x+24=0

' +x=-12=0

(e=3)(x+d)=0

=3 x==d{NA)

L x=3

Meed a home tutor? Visit smiletutor.sg
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i

—p—

(i)

b= —4cint
= 4sm(m¢)+3
/

| h=0

.7
—451n(-1~6:)+3 0

R ; 3
I:lﬂ‘ ) 4

il = Sin'l é

0 4

{-‘6:..-.0.34305.::—0.34306

_ 10l -084806)
4

i

{ = 7.303s1)
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0 | dy '
| ;;(2 (2x+ 1})
=2e® +(2x 4 )20
T =2e"Q v 4x+2) S - B
T | =267 (4x +4) (shown] i
() T e g —

j 4xe¥ ¢ 4e™dy =[e"'(2:c +I)]
?

BP/2017/24

IJ: Z.tehdx = [e”(Zx + l)t -.[: 4™ dx

£2xe%dx=-;-(e“(2x+l)}, —-;-'c de*dx

1l Lo
=3k x4 1)) *i-{ze )

1 1
=-2'[3*!z "’]“.‘5[26’ "2]

=.2’.{3e=- ~2¢% -1+ 2]

=;[¢-’ +I]_H__

=419

Need a home tutor? Visit smiletutor.sg
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| S(2) = (x+1)(px + gr+r)

p=4

r=-3

i fihy=-20

2 p+g+r)=-20

T @4+ g-3)=-20

(ifi)

@ig+)=-20
q::t--” A
i{ii} D=+ h@x -tix-3
i_ 1 fix)=0 q
T rN@x+[x-3) =0
i ¥ x=-—i.""‘%|!
(~x+1){—4x+1){-x~3)=0

= 1-%1_3

B e e

BP/2017/25
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——

SH 1

Te ' —gr+]

x
By tong division,
-4

ﬂ=j|b='|-f-'=—3

|

(i)

3 4 B

- = +
x4 x42 x=2

~3= Alx-2)+B{x+2)

3
latx=-2, 4=~
. 4

Let x=2.8=-§;
4
3 3
4 - dr
TP e

= é—x’ —x+éln(.r+2} -l-%ln(x-'ZJ-rc
2 4 4

Need a home tutor? Visit smiletutor.sg
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a=$

. a
sub.r= |, v=5,4 =Sinte ,V="k;{

. o v — e — - T
! 6afiy I!] subx=[, ¥=35iato .V=R"J;
E _ ST -~

G L, S R— T e r——— T g

';kzl

83} f

|

P
1‘. o
i
i

3

t r"".\.;’:,‘ "‘3 "":!;_'"

17 D

4 i :

! e,

.F

[

‘ fz: 2(02x+tanx)(2 +5ec’ x} :

x ’
1

When x= =~ -

Tdy o 7), g ecee?
E_,z(z(:J-nan:‘)(:.h»smt 3

a2

o o
- {4

@

.ii;[%i;zﬁ][ﬁ]

b e T L

%:EE+]2\I§:§ a=8,h=12

S ey —
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i)

_ 3x+3)-3x- ()

£ 5x+3)2

.

_ 9+15
(5x+3)

@

£'(x) 5 Osince (5x+3)° > 0,350

| £(x) # 0, the cusve has no stationary points

G ——

(ii)

£(x) = -48(5x +3)” (5)

-240
(5x+3)

=

far x>0, £ (x) <0, the gradiant functien s a
decreasing futictlon.

| Page F
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£4) L " g
— Il+‘=’i IG+IGJ
2 2
T ={4,10) T .

Let the centre bz (4, y)

(@-aF « b1 =(a~1) '+ (- m}

e ——— o -

P =2p41=94+ 7 ~20y+100

18y = 108

1 y=b

Centre (4,6)

(i | Radlus=Sunits

(x-4)F +(y-6) =25

x? +y’-h—l§}+2?mﬁ

(i} | a=-1

Need a home tutor? Visit smiletutor.sg
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Y1)

i.et the base of the wat_e} be x

&
1

e

x=1h

e e

Y= -}(za]{a}{s}

V = 30 {shown)

{is)

v 00

di

P ay

—— =il
d'l',l::

When 1=25

V=25x003=0.95m"

W =075

h=05

ah _dbk _d¥V
—

e i

di dV i

= %003
6h

0.03

-

.
6{0.5)

‘-’;ﬁ-ﬂ.mmr:

L.
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1043} [ y=10-32¢ ?

fr——— — =

i‘izﬁqg .

ar

.i,.,..__. P

— R

x' =64

x=4

" when r=4,v=8 o

@ =(48)

1 P£={0.»

L P=(04)

Area of traperium = -;-{4 +8)(4) =24

Area of triangle = %—{2}[2) =2

Area of under curve = I: - 32x 2dx

1025

32x! J

=
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=48 36

Ty . N

Shadedarea= 24-12-2

=16
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[ 11 | Since Dis equidistant fram A and C.
= DB |5 pergendicular hisector of AC.
f 10+2 T+l ]

Midgaint of AC = | ——er | o
e \ 2 2

= (6,4)

Gradisitof ACS-1=L | i‘
2-10

§

Equation of BD, y-4= -%(x -6} §

4
p=——x+12
N 3

At the y-miis, x =0

y=12

5 B(0,12)

Midpoint of DB = Midpolat of A = (6,4)

Mbo.1, B —

ﬂii 124y
EZET.
:li:ﬁ ,','lz—-'-z-:q

2 2 :
¥=12 r=-4
WD02,-8) N
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ED l Let the base of the water be x

x h

— -

2 |

-

x=2h

|
|
|
A — ]

TV =342 (shown)

e %(2!:)(1;)(3)

e

(ii)

av _
==tk

When ¢ =25

s e pae e ——]

¥ =25x0,03=0.75m?

3 =0.75

=05

— . s 3 —

dt d¥V i

]
= 0,03
T

=~—-!— x(0.03

6(0.5)

dh
—=0.00mis
di
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100) | y=10-212x°

| E—

ie
|

x=4

When x=4,y=8

2=(48)

£=(0.

2-0

]

8-y

4=3—y

y=4q

s P=(0,4)

Ares of trapezium = %{d +8)4)=24

Arenof trlangle = %{1}[2} =2

Area of under curve s rlﬂ ~33x7dx

— A —

Need a home tutor? Visit smiletutor.sg

| Page 35



BP/2017/36

a 4836

e i

all

sheded area= 24-12-2

' Need a home tutor? Visit smiletutor.sg
| Pagei36



BP/2017/37

1103} ]' Since D is equidistant from Aand G
.~ D3 s perpendicular bisector of AC,

10+2 T+1
Midpoint of AC= —_—
fen ( 7 zJ

Y e

"= (6,9)

fr—ar x T y T - ——

——e _ e ]
Gradientof AC= 376

3

4

Equation of 8D, y-4= ——gibﬁi

£ 4
=——x+l2
y 3:

Attheyais, x=0

y=h
b E(al”-] ;

{ Midpoint of DB = M(dpoint o A = (6,4)

D{0.12),. B(x,») = lh5a N T s araa

: I —

O+x 124y 1
[-'?".-'—‘"2 ] (6.4) !
. E.-_-.- __52+y___4 '!
L) 2 ﬁ 2
x=12 y=—4
- paz-H 0 '
{ |
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MATHEMATICAL FORMULAE

1. ALGEBRA
Quadratic Equation
For the equation ax’ +bx+c=0,
- —bi'\' f:': - dac
- 2a )

Binomial Theorem

(@+b)y =a"+|" "‘b+ P T Rl P L
1 2 \r

! =i +1
where » is a positive integer and A _pazl.nor il
(n r)'r' r!
2. TRIGONOMETRY
Identities

sin? 4+cos’ 4=1.
sec? A =1+tan? 4
cos ec'zA = 1 +cot® 4

sin Acos B+ c it
cos(A + B) = cos Acos B ¥ sin 4sin B
+
tan(4 + B) = ~nAZtanB
1FtanAtan B

sin24 = 2sin Acos A
cos24 = cos’? A—sin® 4 =2cos’ A—1=1-2sin’ 4
2tan A4

tan24 = 5
1-tan“ 4

Formulae for AABC
a b ¢
sind sinB sinC’
a’* =b* +c? —2bccos A.

-
2

Bendemeer Secondary School
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Answer ALL questions. Omission of essential working will result in the loss of marks.
Write your answers clearly and neatly on foolscap paper.
Begin each question on a fresh page.
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[4]
1. Solve the equation log, x° —log, 3=4.
2 (i)  Find S (x* In2x). 2]
dx
(i)  Hence, find I xIn2xdx. [3]
3.  Points 4(36,4), B(g,—2) and C(1,r) lies on the graph of y =log, x .
) Determine the value of p, of g and of r. [3]
(i)  Sketch the graph of y =log , x [2]
Itis'given that y = f(x) suchthat f(x) =3’ =7k
6)) Explain why the curve y = f(x)has no stationary point. (2]
(ii)  Find the equation of the normal to the curve at the pointx = 0. [3]
5. The term containing the highest power of x in the polynomial f(x) is 2x*. Given that
the quadratic factor of f(x) is x* —4x+2 and x=-1 is a solution to the equation
Fx) =0, find
@) an expression for £(x)in descending power of x, [2]
(ii)  the number of real roots of the equation f(x) =0, justifying your answers, 2]
(iii)  the remainder when f(x) is divided by x-3. [2]
Bendemeer Secondary School
2017 Preliminary Examination Two/ Sec 4E/5N / Additional Mathematics Paper] Page 3
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6. The solution to the inequality —ax® + bx—1> 0, where g and b are constants is -}1- <x<l1
1) Find the value of a and of 5. [3]
(ii)  Using the values of @ and b found in part (i), find the set of values of x which [3]
the curve, f(x)=—ax’ +bx~1, lies completely below the line y=1-4x.
7. : 3x* +10x +15

6] Express in partial fractions. 3]

(2+x)*(3~-2x)

1 2
(i)  Hence evaluate I S Mt 1o, dx 3]

8.  Without using a calculator, show that :

@  tanl0s° =—{2+J3:) -' [4]

(b) sin? 75° = -31(2 +ﬁ) (3]

9. The roots of the quadratic equation 2x* + px+1=0 , where p is a positive constant are

% and —1— The roots of the equation 2x* —gx +10=0, where ¢ is a positive constant
are 2 +2 and £+2.
o
()] Find the value of pandof g. [6]
(i)  Show that the value of &’ + 8’ is 4. 2]

Bendemeer Secondary School
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10. Inthe diagram, AF is a tangent to the circle at 4. 4DE and BCE are straight lines. AF
is parallel to BE and AB=CE .

" i
Er" -

Prove that
%) ZABD = LCED [2]
(i) AA4BD is congruent to ACED. [3]
(iii) B3]
. . 49
11. The equation of a curve is y = f(x), where f(x)=—-—-x+12.
x
. . dy d’y
Find = and | 4
) ind =~ and — (4]
(i)  Find the range of values of x for which f(x) is an increasing function. 2]
(iii)  Determine the nature of each of the stationary points of the curve. [2]

(iv) A particle moves alone the curve y = _P x+12. Atthe pointx =4, the 2]
x

y -coordinate is changing at a constant rate of 0.625 units per second. Find the

rate of change of the x - coordinate.

Bendemeer Secondary School
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12. The function f(x)=acos2x+b is defined for — 7 < x < 7, where a and b are positive
constants.

@) Given that the greatest and the least value of 7(x)are 8 and —2 respectively, find [2]
the value of a and of .

(i)  State the range of values between which the principal value of x must lie and find  [3]

the principal value of x for which f(x)=0.

(iii)  Sketch the graph of y =acos2x+5b for —z<x<r. [3]

. . . 8
(iv)  Hence, state the number of solutions to the equation — x = acos2x +5 . 2]
b3

End of Paper
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MATHEMATICAL FORMULAE
1. ALGEBRA
Quadratic Equation
For the equation ax’ +bx+c=0,
_—bt Vb —4ac
2a -
Binomial Theorem
n n n n=| n n-272 . n n=ryr n
(a+b) =a"+ A I R N s
r

n ! =D...(n-
where 7 is a positive integer and o o = R 1)
r (n - r)! r!

r!

2. TRIGONOMETRY

Identities
sinA+cos’4=1.
sec’ 4 =1+tan® 4.
cosec’4 =1+cot* 4 |
sin(44:B) = sin Acos B :Lc* _. AsmB
cos(A* B) = cos Acos B ¥ sin Asin B
tan 4+ tan B
1 Ftan Atan B
sin2A4 = 2sin Acos A
cos2A4 = cos’ A—sin®* 4 =2cos’ 4—1=1-2sin* 4
2tan 4

tan2A=——2——
1—-tan" 4

tan(4 + B) =

Formulae for AABC
a b €

sind sinB sinC’
a’ =b*+c* =2bccos A.

A= —l-bc sin 4.
2
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Write your answers clearly and neatly on foolscap paper.
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1. A point P lies on the curve y =x’ +4x - 8. The normal to curve is parallel to the line (3]
2y —% =1. Find the coordinates of P.
2. (@ Giventhat 2" x3™? =81 x3%* evaluate 12°. (3]
(b)  Solve the equation e” (5 -e’ )+ 14=0. [3]
3. . 6 6
Given that j o /@) dx =5 and j , /() dx =2, find
O [Pre i
S dx. [1]
G [% e 55
. 2 .
© (iii)  the value of k for which IO f(x)—fxdx=15. [3]
4. 1 \? : .
(a) Show that the binomial expansion (x - 2—3) does not have an independent [3]
x N
term.
(b)  In the binomial expansion of {1+ kx)", where 7n>3and k is a constant, the [4]
coefficient of x* and x* are equal . Express k in terms of 7.
5. ()  Provethat cos34=4cos’ A—3cosA. (4]
(i)  Hence, find in terms 7, the solution to the equation 1=8cos® 4—6cos 4 for [3]
0<b<rx.
Bendemeer Secondary School
2017 Preliminary Examination Two/ Sec 4E/5N / Additional Mathematics Paper2 Page 3
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6.  The diagram shows part of the graph of y =[2x—10|-1 .
A
)

y=|2x — 10| — 1

TV
9

BP/2017/48

(a)  Find the coordinates of P, Q and R. [4]
(b)  Inthe case when mx+c =[2x-10|-1, find
@) the range of values of ¢ when m = -2 where there is only 1 solution. (1]
(i)  the range of values of mwhen ¢ = -1 where there are 2 solutions. (2]
7. The diagram shows part of the graph y = —cos—;-x for —2x<x<2x.Theline y = -;-
intersects the curve at P and at Q.
) Find the coordinates of P and of Q. [2]
31 -

(i)  Find the area bounded by the curve and the line y = %

¥y
&
B 1
¥ =—cos 3 X
/\' y=[03
“'Zf’;f’;/“g
i P\ fﬁ:::“';f X
1 i _,_..«-""'ﬂ [ 6l
'-2?1' -"""::i,_,-- 2?1‘

Bendemeer Secondary School
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The value, $7, of a house is related to ¢, the number of years after it was built in year

2008. The variables are related by the formula ¥ = ge”,

where g and k are constants. The

table below gives the value of the house in year 2010, 2012, 2014 and 2016.

Year 2010 2012 2014 2016
t 2 4 6 8
| ”($) 517 600 |' 595 400 684 800 787 800
Q) On the graph paper, plot InV against ¢ and draw a suitable straight line. The  [2]
vertical axis should start from 13.0 and have a scale of 2 cm to 0.1
(i)  Use the graph from part (i) to estimate the value of @ and of £. [4]
(iii)  Estimate the value of the house in 2015. [2]
An area is fenced up to enclose a landscape. The shape of the landscape is shown below.
It is made up-of a rectangle of length ¥ cm and two isosceles triangles of sides
5x cm. The perimeter of the landscape is 420 cm and the length from one end to the other
end is y + 6x cm.
_".'
3x
X
o vEex T >
3x
Jx
¥
) Show that the area of the landscape, 4 cm?, is given by 1680x—56x". [4]
(i)  Given that x can vary, find the stationary value of 4. (2]
(iii)  Determine whether this stationary value is a maximum or minimum. [2]

Bendemeer Secondary School
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A particle travels in a straight line from a fixed point O where the distance S in meters is
. 4 3 2 - . . .
given by S = Et +kt” +qt where ¢ is the time in seconds after passing 0. k and g are

constants. The velocity of the particle is 20 m/s when it passesO and at ¢ =3s, its

acceleration is 0 m/s?.

o) Find the value of £ and of g. [4]
(i)  Find the value(s) of ¢ when the particle is instantaneously at rest. 2]
(iiiy  Find the total distance travelled during the first 8 seconds. [3]

11.

[Solution to this question by accurate drawing will not be accepted]

v
'l 3

(2, 14)

C (8, 14)

The diagram which is not drawn to scale shows a quadrilateral ABCD. The point B is
(2, 16) and the point C is (8, 14). Triangle ABC is an isosceles triangle and point 4 and
point D lies the y — axis and x — axis respectively.

Q) Find the coordinates of 4. 31

(i)  Given that the ratio of area of A4BC: area of AACD is 1 : 3, find the coordinates  [4]
of D.

(iii)  Show that ABCD is a kite. [3]

Bendemeer Secondary School
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12. The linex =17 is a tangent to a circle and the points 4 (1, 9) and B (1, — 7) are on the
circumference of the circle.

(i) Show that the radius of the circle is 10 units. [4]
(ii)  State the coordinates of the centre of the circle. [1]
(i)  Write down the equation of the circle in the form x* + y* + px+gy+r=0 [2]

(iv)  The circle is reflected along the line y =—1, show that the point (3, 10) does  [3]
not lie on the reflected circle.

13. Inthe diagram below, ABCD is a rectangle. The line OR is perpendicular to the lines PQ
and CR . Points 4 and B lie on the lines PQ and QR respectively and angle PAD= 6.

AB is 24 cm and BCis 7 cm.
Q B R
] [ ]
c
24 cm
A
]
P i
@) Show that the length of QR is 24cosé +7sinf . [4]

(i)  Express 24cos@+ 7sin@ in the form of Rcos(@ —a) where R> 0 and « is [3]

acute.
(iii)  Find the value of & when QR is 17 cm. [2]
(iv)  Find the maximum length of OR and state the corresponding value of 4. [3]

End of Paper
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x=0.8030or x=3

[ d -
, (i)a(x2 In2x)=x+2xIn2x

(i1) Jxanx dx =

2x?In2x —x?

4
3 ( = 3
i) p=6 4 i) y==2x42 1
3]
r=40
(i1)
F
]
— e
5 |Of()=2%-6x" —4x+4 6 () a=4,b=5
i ] ts .o
83)3—? iy (i) x<% or x>2
7 3x* +10x+15 1 ol 8
0 2+x)°(3-2x) @+x)' 3-2x
(ii) 1.81
9 p=2,g=8 10
i (i)ibi_ﬁ_ 12 | a=35
e x* b=3
d’y _ 98 x=1.11
R 3 solutions
(i)—-7<x<7

(iii)x = 7 is a maximum point
x = -7 is a minimum point

. dx 10
v)—=—
w) dt 33
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Solution
L Solve the equation log, x* ~log, 3=4. (4]

Let y =log, x
sy-l=4
y
5y -4y-1=0 -M1
Gy+Dy-hH=0

log3x=—% or log;x=1 -Ml

o~

x=3 or x=3
x=0.803 -Al

= d
i Find — (x*In2x). )
@) in dx(x ) . (2]
(i)  Hence, find J.xanx dx . 31
. d , 2 1
@) —x"In2x=x"—+2xIn2x - Ml
dx x
= x+2xIln2x -Al

Gi) [x+2xin2xdr=x"In2x

Ileandx=x21n2x—jxdx -M1
xZ
j2xln2xdx=x21n2x—3— -M1.
2 2 2 2
jxanxdx=x ln2x_xT or xanxdx=~2x—]£§-J—‘——x— -Al

Bendemeer Secondary School
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3 Points 4(36,4), B(g,—2) and C (1, 7) lies on the -graph of y =log, x?

Q) Determine the value of p, of g and of . 3]
(i)  Sketch the graph of y =log, x* [2]
4=log, 36’
2=log,, 36
p’=36
p=6 -B1
—_2
62 =¢q
¢=1 -BI
6
6 =1
oo
2
r=10 -Bl
v
| ‘___..--"""JHJJ_
= T .J:‘/_-l/: e

Shape — M1
Showing that it cuts at (1,0) — Al
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. It is given that y = f(x) suchthat f(x)=3e" —%e”zx —-% 5
@) Explain why the curve y = f(x)has no stationary point. 2]
(i)  Find the equation of the normal to the curve at the pointx = 0. [3]

@) f(x)=3e"+ —lz-e'z"

If 3e’f+%e’2x =0 -Ml

3e” =—1e’2"
eSx =__l_ (N.A)
6
Since f (x)=0 has no solution, f(x)has no stationary point - Al
1 3
ii When x=0, y=3-——=
(i) y o
=2
f@=3+s
2
7
4 -M1
2
y—2==—{(x—0) M1
2
p=——x+2 -Al
T

Bendemeer Secondary School

2017 Preliminary Examination Two/ Sec 4E/5N / Additional :Math?é‘&fi‘ésﬁgﬁ?éltutor’? Vi é??gﬁ']ille%t or.sg
| Page 55 '



BP/2017/57

which the curve, f(x)=—ax® +bx—1, lies completely below the line

y=1-4x.
@) (x—%)(x—])-‘—-o -Ml
x? —x—-—l—x+—]-=0
4 4
R VN -M1
4 4
-4x? +5x-1=0
a=4,b=5 - Al
(if) —4x* +5x~1<]1-4x -Mi
t-1

Bendemeer Secondary School
2017 Preliminary Examination Two/ Sec 4E/5N / Additional Mathematics Paperl

5. The term containing the highest power of x in the polynomial £(x) is 2x>. Given
that the quadratic factor of f(x) is x* —4x + 2and that x = -1 is a solution to the
equation f(x)=0, find
o an expression for f(x)in descending power of x, [2]
(if)  the number of real roots of the equation f(x) = 0, justifying your answers,  [2]
(iii)  the remainder when f(x) is divided by x—3. 2]
0] 2(x +1)(x* —4x +2)=2x" —8x? +4x +2x* ~8x+4 -M]I
f(x)=2x> —6x* —4x+4 - Al
(i) For x* —4x+2, (—4)* —4()(2) =8
>0 -Ml1
Therefore f(x) has 3 real roots - Al
(ili) fBR)=2x>-6x*-4x+4 -M1
=-8 - Al
6. The solution to the inequality — ax® + bx—1> 0, where a and b are constants is
1 <x<l
4
(i) Find the value of @ and of 4. [3]
(i) Using the values of a and b found in part (i), find the set of values of x [3]

age 11
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(4x-1)(x-2)>0 -Ml
x<-1- or x>2 - Al
4
. =
@ Express M in partial fractions. 3
Q2+x)"(3-2x)
1 3x* +10x+15 dx [3]
(i) Hence evaluate = 0 (2+%)°(G—2%)
335 +10x415 4 B C
2+x)°*(3-2x) (2+x)?* 2+x 3-2x
3x2 +10x+15= 43 -2x)+ B2 +x)(3-2x)+C(2+x)> -Ml
Let x=-2
7=74
A=1 -M1
3=-2B+C
C=3-2B
Compare coeff x
10=-24-B+4C
10=—2-B+4C
Subst C=3-2B into 10=-2-B+4C
10=-2-B+12—-8B
B=0 -M1
C=3 -Ml1
35 410x+15 _ 1 3
@C+x)?*B-2x) (+x)?* 3-2x
= I 3x*+10x+15
(if) | -
0 2+x)°(3—-2x)
1 3x* +10x+15 1 1 3
dx=I -+
0(2+x)>@3~2x) 0(2+x)? 3-2x
1 1
— 3 _
- -2 [In3-2x)}
(2+x)
[1]
= —;——(%(lnl—lnB))
=1.81
Bendemeer Secondary School
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8. Without using a calculator, show that :

() 2n105°=—2++53)

(b) sin275°=%(2+«/§)

tan 60° + tan 45°
1—tan 60°tan 45°

_ 3+l
1-43
V3+1 1+4f3
1-5 145
_5af
1-3
_3+243+1
1-43
= ~[2++53]

tan105° =

-M1

1-cos2(75°)
2
_ 1-cos150°

(ii)sin® 75° =

-Mi

-Ml

-Al

BP/2017/59

9. The roots of the quadratic equation 2x” + px+1=0 , where p is a positive

1 1

const bts of the equation 2x” —gx +10=0, where

Bendemeer Secondary School
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g is a positive constant are Z+_ 2 and £+ 2.
a
: : . (6]
() Find the value of pandof ¢q.
(iii)  Show that the value of &’ + B’ is 4. 2]
1,12 o
a 2 off 2
f+a _p
B 2 af=2 -Ml
B+a=-p -Ml
2‘_+2+£+2= 1. eqn 1
o -2

(Go)(2ee)-

LAY

ba B a
1+2(3+ﬁ)+4=5
g a
_‘Z‘_+£__.0 -eqn?2 -M1
g o
Subst eqn 1 into eqn 2
4=1
2
q:8 -Al
Fmeqn 2 —+—é=
a
a’+ B
af
(@+pB) —208=0 -MI

(@+B) =202
a+ ,B) =2 (NA)or -2 ( p is positive)
p=2 -Al

Bendemeer Secondary School
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o+ =(a+p)a’ —off + )

o+ =@+ B+ B ~20p-af)

=(-2)[(-2)* -3(2)]
=4 - Al

10. In the diagram, AF is a tangent to the circle at 4. ADE and BCE are straight lines.
AF is parallel to BE and AB =CE .

B i E
\ B 7
\
|
\)
\ b
Y
A : F
Prove that
@) ZABD = ZCED 2]
(i)  AABD is congruent to ACED. [3]
1 suBe = 2DaF (3]
@) 2
6))] ZABD = ZDAF ( alt seg. Thm) - Mt
ZCED = /DAF (alt £,BE// AF)
ZA4BD = ZCED (Shown) -Al

(i) Let LBAD=a
Z/BCD =180°-a (£ in opp segment)
ZECD =a(adj £ on astline)

/BAD = ZECD -Ml
AB = CE ( given)
ZABD = LCED (part (1) -M1
AABD = ACED (ASA test) - Al
@ \ACED)
lase £ of isos A) -Ml

Bendemeer Secondary School
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ZCED = ZDBE ( £BED= £CED)
LABC = ZABD + £DBE - MI
LABC = £CED + LCED { £LABD = £ CED fm part (1))

%L&Eﬂ'q:ﬂfﬂ Al

. d
1. The equation of a curve 18 y = f(x), where f{:}=——9—:+]2.
X

& dy
(i)  Find dx and dx”

(ify  Find the range of values of x for which f{x) is an increasing function.

(iii)  Determine the nature of each of the stationary points of the curve.

{iv) Apmticlcmwusﬂnﬂeﬂnnum_y=—£—x+li. At the pointx =4,
x

v -goordinate is changing at a constant rate of 0.625 units per second. Find
the rate of change of “the x ~coordinate.

0  y=—40x" —x+12

d;
e .

I’

G 2o
X
(7+ 30T -5} >0
The selution is —T<x <7

(iii)  Stationary points are x==7 or x=7.

At x=-7
d';;:- = — s - >0
dlx (=3}
& point
Bendemeer Secondary School
2017 Preliminary Examination Two/ Sec 4E/SN / Additional Mathematics Paper] Page
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14]

[2]
[2]

[2]
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At x=7
2

d ij‘ 98. <0

dx 7y

- x =7 is amaximum point

A dt ‘&

ﬁ -1=0.625x a

4* dx

33 =0.625x g

16 dx

& _10

dt 33

12. The function f(x)=acos2x+b is defined for —7 < x <7, where a and b are

positive constants.

@) Given that the greatest and the least value of f(x)are 8 and — 2 respectively,  [2]
find the value of a and of .

(ii)  State the range of values between which the principal value of xmustlieand  [3]
find the principal value of x for which f(x)=0.

(iii)  Sketch the graph of y =acos2x+5b. [3]
(v)  Hence, state the number of solutions to the equation E.7‘c =acos2x+b. 2]
b4
(i) a=5 -Bl
b=3 -Bl
(c) Range of values = 0< x S% -Bl
cos2x = —% - Mt
2x=2.21
x=1.11 - Al
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ANSWER KEY
1 P=(-5-3) 2 | 127=36
! y=1.95
2
3 [~ Fxydxe=-2 Y ‘.ﬁ:: :
6 n—3
2
Iu flx)dx=3 ‘
=—6 |
5 w Sx Tx 6 | 1 | |
'!:'_'1._1__ R= 5—.0 4 = 5,— A= 4—-‘
99" 9 [Z’JQ(I}P[ED)
c>9
D<m<2
7 4 1 4 1 8
P=(——m,— =(—7,—
( 38 2)’ o (37I 2)
7.65 units?
9 A=12600cm* 10 G  k=-12,9=20
4 is a maximum value (ii) t=1lor5
@ii) 160m
11 | 4(0,10) 12 | Centre of circle = (7-))
D(10,0)
13 24 cos@ +7sind = 25cos(f —16.3°)
6=1635°
Max length OR =25
6=163°
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Solution
1. A point P lies on the curve y =x’ +4x—8. The normal to curve is parallel to the line (3]
2y - ;f- =1. Find the coordinates of P.
J
Q =2x+4
dx
-l L -Ml
2x+4 6
-6=2x+4
x=-5 -Ml
y=-3
P=(-5, - 3) - Al
2. (a) Giventhat 2" x3*? =8""'x3%, evaluate 12*. 31
B3]

(b)  Solve the equation e” (5 -e’ )+ 14=0.

(@ 2% x-;—x3" x 9="2% x—;—x 3% - Ml

1 oxg=2X3 Ml

2 2% x 3%

36=(2%)* x3*

12* =36 - Al
(b) —e” +5e” +14=0 -Mil

e” -5¢” -14=0

(e =T)e? +2)=0 -Ml

e’ =7 or ¢’ =-2(N.A)

y=In7

y=1095 -Al
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coefficient of x* and x* are equal . Express k in terms of »:

@ T, =15C, (x)”"(— —1—3-)

2x
- 15C, (—%)'(x)”f’—” Ml
15— 4r=0
? ‘ - M1

; 6 |
% Given that jof(x)dx =5 and jjf(x)dx =2, find
. 2
M [ e [1]
. 2
(i) jﬂ fx)dx. [2]
(iii) ~ the value of k for which [ z ) —kxdx=15. 3]
() jzf(x)dx=-2 -BI
¢!
@ |2 rede=[ foax- [ roode M1
0 0 2
SEE)
=3 -Al
(iii) sz{x}v- Jex dx =15
0
2 2
jofmdx -jnb:dx=15 -Ml1
3152 212 M1
L2 ]9
3-15=k2-0]
k=—6 - Al
4. 1\
(@  Show that the binomial expansion (x - 5—3) does not have an independent [3]
x.
term.
()  In the binomial expansion of (I +kx)", where n>3and k is a constant, the [4]
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Since r = integer, the binomial expansion does not have an independent term. —Al

BP/2017/67

(b) Coeff of x* = W!ﬁ - MI
Coeff of x* = 2= 1)<n2; D=3 M
n(n-1Hn-2) k3=n(n—])(n—2)(n—3) Ml
6 24
4=(n-3)k
k=—‘3E - Al
o
5. Q) Prove that cos34 =4cos® 4—3cos4. {4]
(i)  Hence, find in terms 7, the solution to the equation 1= 8cos® 4 —6cos 4 for (3]
0<b6<x.

€) c0s34 = %cos3 A ——;-cosA

cos3A4=cos(RA+ A)
=cos2A4cos A—sin2Asin A -Ml
=(2cos®> A—~1)cos A —(2sin Acos A)sin 4 -M1

=2co0s> 4—cosA—2sin® Acos A

=2c0s® A—cos A—2(1—cos® 4)cos 4 -M1
= 2cos’ A—cosA—2cos A+2cos’ 4
= 4cos’ A-3cos 4 -Al
(ii) 1=8cos® 4—6cos 4
-1—=cos3A -Mi1
2
3A___f_,;5.7£,l7f. Ml
3'3° 3
4=Z22 % Al
999
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6.

The diagram shows part of the graph of y =|2x-10/-1 .

y=|2x — 10| — 1

—
\““\

(a) Find the coordinates of P , Q and R.

(b) In the case when mx +c =[2x—10| -1, find
(1) the range of values of ¢ when m = -2 where there is only 1 solution.

(ii)  the range of values of mwhen ¢ =—1 where there are 2 solutions.

(a) [2x-10{-1=0

2x—10=1 or 2x—-10=-1

x=5-1- or .1c=4l
2 2

P:[dl,ﬂJ or R={5-—I-,ﬂ] -B2
2 2

4.5+535

x - coordinates of Q = =5 -Ml

y- coordinates of Q= —1

0=(5-1) -Al

b@i)c>9 -Al

(i) O0<m<2 -A2
 —

BP/2017/68

(4]

(1]

2]
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7.
intersects the curve at P and at Q.

Q) Find the coordinates of P and of Q.
(i)  Find the area bounded by the curve and the line y = %

| : »
¥4
1
—COS—X =—
@ 2
1 1
COS—X=——
2 2
1 2 2
—X=—a,——T
2 3 3
x—47r,—i7z -M1
3
4 1
P=(-=r, = -A2
( = 2) 0= ( )
4
. 37 11 Mi
(i) X _COSEX_E’dx . -
3
4
1 137
=[—2sm—x—--—x] 3 - Ml
2 4
-7
3
= 25m27r——2-7r] r—zsm—gﬂ'+27c -M1
377377 3773
- M1

B3

253 211243 ,24
|
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=7.65 units’ — Al
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8. The value, $¥, of a house is related to ¢, the number of years after it was built in year
2008.The variables are related by the formula V' = ae™ , where a and k are constants. The
table below gives the value of the house in year 2010, 2012, 2014 and 2016.
Year 2010 12012 2014 2016
t 2 | 4 6 8
$) 517 600 595 400 684 800 787 800
(iv)  On the graph paper, plot In¥ against ¢ and draw a suitable straight line. The ~ [2]
vertical axis should start from 13.0 and have a scale of 2 cm to 0.1.
(v)  Use the graph from part (i) to estimate the value of @ and of £. [3]
(vi)  Estimate the value of the house in 2015. (3]
9. An area is fenced up to enclose a landscape. The shape of the landscape is as shown

below. The shape is made up of a rectangle of length y cm and two isosceles triangles of

sides

5x cm. The perimeter of the landscape is 420 cm and the length from one end to the other
end is y + 6x cm.

Jx

()
(if)

(i)
()

Jx
-------------------------- -;1.,_i_.ﬁ;_h:-----“"“-.“-“-"""" = -
Jx
¥
Show that the area of the landscape , 4 cm? , is given by 1680x—56x". (4]
Given that x can vary, find the stationary value of 4. 2]

’ istationary value is a maximum or minimum. [2]
i
1
|
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420-20x
v=210-10x -Mi1
Length of rect = 8x - M1l

Area of isosceles triangle = 24x?

A = y(8x) +24x*

= (210-10x)8x+24x> - Ml
= 1680x - 56x> -Al
iA—=1680- 112x

(i)
1680~112x =0 -Mi1
x=15 -Mi
A =12600cm? -Al

2

(iii) fo =-112 -Ml

d*A

—‘—ix—z- <0, A4 is a maximum value. — Al

10. A particle travels in a straight line from a fixed point O where the distance S in meters is
4
given by S = gts +kt* + gt where ¢ is the time in seconds after passing0 . k and g are

constants. The velocity of the particle is 20 m/s when it passesO and at ¢ =3s, its

acceleration is 0 m/s2.

(@) Find the value of k& and of Q. [4]
(ii)  Find the value(s) of # when the particle is instantaneously at rest. [2]
(iii)  Find the total distance travelled during the first 8 seconds. {3]
V=4t +2kt+q - Ml

20 =4(0)> +2k(0) +¢

g=20 -Al

a=8t+2k - M1

0=8(r)+2k

k=-12
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11.

i)V = 41% - 241+ 20

482 ~241+20=0
At=5)t-1)=0 -Ml
t=1lors -Al

mns:%ﬂ—nﬁ+m:

Whent=1

S=9—1—m
3

Whent=35
S=—33%m - Ml

When =8

S= 74§—m -M1

Total distance travelled during the 1% 8 s
S =9%+9§+33%+33—;-+74-§—m

=160 m -Al
[Solution to this question by accurate drawing will not be accepted]

¥

B(2.16)

T‘H? C(8.14)

|

The diagram which is not drawn to scale shows a quadrilateral ABCD. The point B is
(2, 16) and the point Cis (8, 14). Triangle ABC is an isosceles triangle and point 4 and

point D lies the y — axis and x — axis respectively.

) Find the coordinates of A.

® Given tt C: area of AACD is 1 : 3, find the coordinates

of D.
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(i)  Show that 4BCD is a kite.

@) Let A be (0,y)

47? +(16—y) =36+4

J4+256—32y +y? =/40 -Ml
y2 =32y +220=0
(y —10)(y —22)=0 Ml
y=10 or y =22 (reject)
A4(0,10) -Al
(i)  Areaof A4BC = 1,2 0 8 2|
’ 216 10 14 16
= 20 units
Area of Adcp= 1[0 * 8 0'
2110 0 14 10

120=14x+80—-10x

x=10 -M1
D(10,0) - Al
(iif) AD =107 +10°
AD =~/200
cD=+147 +2°
CD =4+/200 -Ml1
Grad of AC = %
el
2
Grad of BD = _1_86.
= 2 -Ml

Since grad. of AC x grad. BD = — 1 and length of 4D = length of CD, ABCD is a kite.

—Al

- M1

-Ml
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(3]
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12. Thelinex =17 is a tangent to a circle and the points 4 (1, 9) and B (1, — 7) are on the
circumference of the circle.

@) Show that the radius of the circle is 10 units.
@iy  State the coordinates of the centre of the circle.
(i) ~ Write down the equation of the circle in the form x> + y* + px+qy +r =0

(iv)  The circle is reflected along the line y = —1, show that the point (3, 10) does
not lie on the reflected circle.

(i)  y—coordinates of the centre of the circle

_ 94 (=T} o1 M ,
2 =
,_}f‘{ 1,9
& wits "y {7? - @) umits i
Let the x coordinates of the centre of the circle be a ! i jkr 79
2 _ro 12 4 R2 . s L s
(7-a)" =(a-1)" +8 Ml L1 (a-1) unas f
289-34a+a* =a’ -2a+1+64 \ i /1
224=32a X(L-7) S
= -M1 S
Radius = 17 — 7 = 10 units ( Shown) -Al i
@ii)  Centre of circle = (7,1) -Bl1

Gi) (-7)*+@-)*>=100 -Mi
x?+y?—14x~-2y—-50=0 -Al

(iv)  Center of the reflected circle is (7,-3) - Ml
Distance = /(3—7)2 +(10+3)

=+16+169

= /185 -M1
=13.6>10 -Al
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13. In the diagram below, ABCDis a rectangle. The line QR is perpendicular to the lines PO
and CR. Points 4 and B lie on the lines PQ and QR respectively and angle P4D= 6.
AB is 24 cm and BCis 7 cm.

€

kg
i

D

@) Show that the length of QR is 24cos8+ 7siné . [4]

(ii)  Express 24cosf + 7sin@ in the form of Rcos(f —a) where R>0and ais  [3]

acute.
(iii)  Find the value of @ when QR is 17 cm. 2]
(iv)  Find the maximum length of OR and state the corresponding value of & [3]

()  £04AB=90°-8

ZQOBA=86 - Ml
OB =24cos@ - Ml
ZRBC =90°-6
ZBCR =6
BR=7sin8 - Ml
OR= 0B+ BR
OR=24cos0 +Tsinb - Al
(ii) 24cos@+7sinf = Rcos@cosa + Rsinfsina
24 = Rcosor
7=Rsina
R=25 - Ml
7
tano =—
24
a: | "M]
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24cos@ +7sin @ = 25cos(6 —16.3°) - Al
(ili) 17 =5cos(f—16.3°)

cos(6-16.3°%) = 17 -M1
25
6 =63.5 -Al
(iv) OR=25cos(8-16.3°)

Max length of QR =25 -Al

cos(6—-16.3°) =1 -M1

6 =16.3° -Al
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3

Answer 2il the questions.

i A curve has the equation y =2x*In x, where x > 0.
. dy
i Find ™~ .
® i
(i)  Show that x-coordinate of the turning point is Vl: and deterniine whether
Ve
the turning point is a maximum 5T 4 Mimimarr—
—_— T

2 (2)

®)

Find the range of values of p for which the expression (p +6)x* —8x+ p is

always positive for all real values of x.

Show that the line y= —z-+ ~l‘i—is a tangent to the curve y* = x forall reat

values of k.

3 The diagram shows part of a straight line graph drawn to represent the

x b
eguation y= , where o and b are constants.
¥ bx—a

Y

it

(3,11)

(3)
> Jx

o

Given that the line passes through (3,11) and (5,3), find the values of @ and of b.
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4 (s)  Using an appropriate substitution, or otherwise,

solve (3] ~3+ = 6(37)-54. [6]

(b)  Without using a caleulator, find the value of 107, given

that 22 x 572 = 52% x g™ (3]

5 @ @ State the values between which thé\pn'ncipal val;\gof cos”! x must fie. i

(i)  Find the principal value of cos™ (— :}EJ in radians. (1

()  Itis given that cos A4 =§- where 270° < 4 < 360°

Without the use of calculator, find the exact value of each of the following.

i cot24. (3]
Yy, N, §
::':; {--{:IL; $m2A+_. [2]
1 4
6 Evaluate [ | Jx +2- —] dx. 3

@ el .

(b)  The gradient of a curve is (Z—l—zl—}z . Given that the curve passes through the

. X— 1y

points (%, SJ and {-2,&), find the value of &. [4]
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5

Quaostions ? ¢o L1 must bo handed in separately from Questions 1 to 6.

Begin your answer fo question 6 on a fresh sheet of paper.

7 It is given that 3x+4p =k and (6x—20) + (4y + 3} = 200.

) If k =8, find the solutions of these simultaneous equations. f4]
(i) If k=-10, show that there are no solutions without solving the equations. 2]
(iii) Explain why there cannot be more than 2 solutions for all values of £. 2]

2x* - 5% —11x+44

8 Express 5 in partiai fractions. [5]
x"—x-6
9 (a)  Find the equation of the normal to the curve y = sin4x—3cos2x at the point
z
he 7
where x= . 7

(b) Smgaporc has two high tld% and two low txd&s a day The tidal movement on East
_Coastbeach during a pamcular day can be modelled by thecurve y =sinx.
If the four tides occur at 5 am, 11 am, 5 pm and 11 pm respectively, at what time
will the flow of the water onto East Coast beach be the fastest? m

10 (a) Given that the coefficient of 52 in the expansion of (1—3x) (1 - ix)’ is 117,
find the two possible values of the constant £. {5]

3\
(b)  Find the term independent of x in the expansion of (; = %) . [41
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2
A curve has the equation y = (g +1) -4.

()  Explain why the lowest point on the curve has the coordinates (- 2,-4}.

(ii)  Find the x—coordinates of the points at which the curve intersects the x—axis.

(iii) Sketch thegraphof y = , indicating clearly the coordinates

X Y
(—-H) -4
2 )

of the twning point and the points where the curve ineets the axes.

(iv)  Statethe set of the values of k for which the line y = k intersects the curve
(a) at 2 distinct points,
(b)  at4 distinct points.

End of Paper 1
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Answer zl! the questions.

3 A particular species of fish living in a fish farm is being studied. After ¢ years, its

population Pis given by P = 300(2 + Se"")_ where k is a constant.

(a)  Find the initial population of the fish in the famm.

The population of the fish in the farm after 3 years is predicted to be 2400,

) Find the value of £.

The fish farm owner has to replenish the supply of fishin the farm when the

population drops below 1000.

(1}

2]

(©) Using the & value obtained in part (b), determine, with working, whether the

fish farm owner needs to replenish the fish supply after 5 years.

2 Given that f(x)=3x* +x* —mx® —nx+36,
(a) find:the values of m and » when (xz —9) is a factor of f(x),
(b)  hence solve the equation £x)=0.

3 The quadratic equation 2x° +4x—7 =0 hasroots oand S.
6)] State the values of (& + B) and .
(b)  Find the value of a? + g°.

(¢)  Hence, form a quadratic equation whose roots arg,»_—,?_—z- and -2

4 (z)  Solve the equation log,{x—3)-6log_,(2)=1.
(b) Given that w = log; &, find, in terms of w,
) logs )
a

)  (ogsa)*

Gii)  logg125a*

CHIS ST. THERESA'S CONVENT
SECONDARY FOUR EXPRESS/5S NORMAL (ACADEMIC)
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(a)

(b)

1+caosx 2 X

) Prove that

= cot [3)

1—-cosx

Gi)  Hence prove that cot® 15" =7+ 443, (3]

Solve the equation 4‘sec;:_’_= ~1 for 0< x <360°, giving your answers
14+sec” x

correct to 2 decimal places. [53

The area of a triangle is (3 +415 ) cm’. Lﬁ

(a)

(b

In the case wherehy fhe Triangle is agight angle triangle with height
(\/5 - «/5) cm, find, without using a calculator, the length of the base

of this triangie in the form (aﬁ +b3 ) cm. (4]

In the case whereby the friangle is an equilateral triangle with the leagth,

of each side@)cm, find the value of @ giving your answer in the form

ofy3+5). v [4)

Begin Question 7 on a fresh sheet of Answer Paper.

7

CHD ST. THERESA > Lunvent

A curve has the equation y = x(3-x)’. Points 4 and 8 are the two stationary points on

the curve.

(a)  Find the coordinates of points 4 and B. {4]

(b)  Determine the  nature of these 2 stationary points on the curve. [4]

© @ Find the values of x for which v is increasing, [
(i)  Find the values of x for which y is decreasing. g

SECONDARY FOUR EXPRESS/S NORMAL (ACADEMIC)
2017 MID-YEAR EXAMINATION ADDITIONAL MATHEMATICS PAPER 2

BP/2017/84

I Need a home tutor? Visit smiletutor.sg

| Pagef 83



3 Answer the whaole of this question on the graph paper provided.

BP/2017/85

The table below shows the experimental values of x and y which are related by the
equation y = b°"*. One value of y has been recorded wrongly.

SRR

1

1.5

|2 2.5

]._;

——

2.21

12 141

i

(2)
{b)
(®)

9 The diagram below shows the graph of y=e

Plot g y against x and draw a straight line graph.

Use your graph to estimate the values of a and b.
Determine which value of y is incorrect and estimate the correct value

of y.

(Bx—xz)

(4]
{4]

[2]

. Points Q and R lie on the x-axis

such that their coordinates are (g, 0) and (4, 0) respectively. P is a point on the curve
such that PQ is parallel to the y-axis.

(a)

(b)
(©

]
'
i
b
P
i
:
i
!
i
i
i
i
¥
i
P

o)

=

0G0

Express the coordinates of P in terms of g.

L _ q 2
Show that the area of triangle POR, 4= (2 = _2_)(914 7 )

R{@0) *

[1]

(2]

If g is decreasing at a rate of 2 units per second, find the rate at which the area

of triangle PQK.&S_Qhangmg_a}t the instant when ‘q:_-—'f?j
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CHIJ ST, THERESA'S CONVENT

&
Y7 SO e . W PP e T . W N. .
|
6m - 4m
i
A€
-
E| /B
T i
\EE_QD ks A0 T

In the diagram above, 4E=6 m, BC= DE=4 mand CDO =3 m, ZCDE = 30"
ZEDF =8, AE and BC are both perpendicular to the line MN . MN isparallel to FH.

(a)  Show that AB= fﬂf +3sin8. [2]
()  Express 4B inthe form R_?__?_S&Q.;f.‘) where >0 and 0 < <90°. (3]
(¢}  Find the maximum perimetqu of the figure and the corresponding

value of &. (41
The function £ is defined, for x2 0, by f{xj = pcus[-i) -q.
()  Swtethe period of f(x). n
Given that the maximum and miniraum values of f{x) are 1 and i respectively,
find -
(b)  the amplitude of f, n
(c)  thevaluesof pandg, [2)

(d)  Using the values of p and g found in part (iii), sketch the graph of f(x) for
0<x<32z. ' (31

:
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12 Solutions te this question by aceurate drawing will net be accepted.

Vi
)

Bp4)
(s, 3)

(2, 1) v

The diagram, which is not drawn 1o scale, shows a triangle 4BC in which point 4 ig
(2, 1), point 8 is (p, 4) and paint Cis (6, 3). Theline 4B is perpendicular to the

line BC.

Find

(a) the value of 5, where p<4, 3]

(b)  the equation of the Perpendicular bisector of AC. (3]

The point D is such that ABCD is a square, Find, using the value of p from part (i),

(€}  the coordinates of D, [21

(d)  thearea of ABCD. 12]
~ End of Paper 2 ~

CHLUI 8T, THERESA'S CONVENT
SECONDARY FOUR EXPRESS/S MNORMAL {ACADEMIC)

2017 MID-¥ TN I ' . . .
M EAR EXAMINATION ADD TIONAL MATHEMATICS PAPER 2 Need a home tutor? Visit Sm||etutor_sg

| Page 86



BP/2017/88

Need a home tutor? Visit smiletutor.sg

| Page|87




BP/2017/89

Paper 1 Answer

Q1

e |
SECHEX Avtamg g, pafeg] (2om)

81 13= 1‘-(.14[&11, "0

& =300y + ) (.E’:-L)W |

=14 Gt
Len) 1801

LG W’Jjﬂi:ﬂ’ 17(5*6‘{1”7‘ L © FB!Z\

Do it Keact ] 1t (14 34we) =0

o fo e B Lo oo o I UMx=0

2004 b: 2 her =0 B Y e_'{_ \ L
] l

X« ;f_z'&{'ﬁml

A .
j .?‘E bx + c;f'(.:z.)-{. GMX)O'L:L) )
loxrxbat L8177 -.

T =\ G
e ) )6
= %2 yo (wa), D81

R TR WL

14

Need a home tutor? Visit smiletutor.sg
| Page 88



BP/2017/90
Q2

{
{

el Ldaczp (020
| TEITAY A op2-t bmdd
Y-% @O o pad £70

e ]
b~ p - 2%p 40 ekl mads :
A e

miln prb>o
¢ bp w1620 ped it uite S5

- _ @ iy Lant aninler

'L??g) E.f""") >_0 —_—

?4“9' o ?>?, LMI:‘

o (k) (3eE)en Htamite_fohution
G g
£ x "rt" <% K 4'3
T T g +K
]__l. 2 tl-_ . Q_‘.H =0
5 R >0
o -2E x + £t =0 $= =

s e S ond
PBdacz (81D~ FO(KY) e} Yo sd.uﬂa;
o S AR AT gj‘lﬂﬁa
Qe e <0 A ott whin -k, € 1) Wﬁﬁ‘}
.H‘li"'l 'j’*%"f-% 4 “Jﬁﬂ-\g‘l'"m 4‘-‘-?”“"‘;'3
e wne vz {A\m) ey,
1
‘ Scanned by CamScanner

Need a home tutor? Visit smiletutor.sg
| Page 89



BP/2017/91

Q3

A
‘Iu_ﬁmml = = !

. —RE 23
La=-23 g4 [A1]

-~ S —

Need a home tutor? Visit smiletutor.sg
| Page 90



BP/2017/92

P (A3 ay sy
r (3%)7- %) = ¢(3*)-S¢
(397 53" s5¥ =0 ] [ewer
bt ws 3%, '

WSy +5Y o

| | od volwia
(6 =63(u 43 20 Cmd |00
‘ w:L ov M.'-'_-ﬂ_.J [,En] 9 Dednat
i _q Kaned b i
g,-,)»*e Sxaé

x.x_o,s- =
1:#_ [} > %= 2«; Laid

~—z_183 (354 D}‘ﬂ
lﬂb) l‘w\iy -H:S:Uqﬂ: 5“:‘ E:j )

3227 )x 5% _ 280 Lmi])

5

-___BE__ ) g'!-?'-x 13"(- .

3'31'5 S* oy 71+ EM‘J

1 ! ; . : =
S%2* = % Sededs dod o

; F L{

> s

1w ¥ f,ﬂQ Q;Ht‘

| Need a home tutor? Visit smiletutor.sg
il Page 91



Q5
- "’__'. . R —
3 ot et atd
~ g ' d
A& ) bt e (ﬁ*v‘g’“‘{ whe of % L ¢ ﬁj{:ﬂ;m ;J:f;
; DLOLT o [8] lf‘*"‘:” -
I Uake, 138 .
Wy L4 a;”(—-‘g} =8 . 0%0 £T [ Drdast ko
¢ - . | H‘Mg
R Y o X T AN
besc £ ot & ‘1"7(1 i
LA TF--Q:
= 3
T« LB
S
B wart prencss
fn A= ?‘.—f; (R
ton WM = 2t
-4 —
S200) o [ e de Yt
‘_ —Z \ - - -3
= ".l#-{-..‘f.) o h ] ‘Es;
, T _ k= E
. oof e —T}f 2 CAT  F —
S@ET 0o 24 = 1~ Ashp -
: : Mok siydects 4ied
Cshe |~ ?.9‘.%"-%— 4o = ki
g’m".ﬂ. = t~sA .1 ‘m
T sl [P TR 378 |
* 0% g t—
= 1 :
0
Ve GnlA

1]

Need a home tutor? Visit smiletutor.sg
| Page 92

BP/2017/9.



BP/2017/94

(6 7 [R5 ca)g(a)]- (5 42-1]
= 12— (-5%)
" H'IE L EH]

§3 -2
t‘.tﬁ}. ﬁ‘ T - ¥ {ex-1)

: 'ﬁ e lltﬂf:r.-lf_.rt =3 4 e

Y L~
| ﬂt—!‘lt*} ] -
Waxt ¥, YoF, . e
gs -3 __ 4c r\'ﬁya wi-detb baed
| ) - o wi
.:_.'.."-?'- T.EI] d...:{._
r — 3 ' 'm."' e ==
i A= e
kL,,. A==, S
= —3 "['E EFHI
)
t""g'.*:'g, [:ﬁfj

Meed a home tutor? Visit smiletutor.sg
| Page 93


Rum
Stamp


BP/2017/95

Q7

Sm%ﬁ <p

‘tla =83y —D
Sdi © We®,

(62-2eY 2 teyg2y = wo —)

Gxsfe (g3g45ye 20 TR

3% -0t hon § (3% 1) B0

Kbty s ol Bbata POX 4 e *_ gLt 124200 =0
iﬂ'g“{_ o 3630~ Hox 4 Y0 + T~ BLX-
bt &4 H Byt 3064 432120

:-:tgiu by Y77 Py

0.
- £-50,Gsf) o P Gsd) 14f]
W) =k ke, b "}- ~10-%x. . - "3--243 ('3:47 of !os(nﬁ
L {Gx—F & (mio-32+3F= 200 £l
UL Tpook sl & (~3=1) " W0
364 —2ox $450 + 12"+ A £ ¥4 - 200 =0
Ysx” — 1A 41 =0 CBIY

© BEeYae = (H198) — Y(aS) (2HY)

= ~S6iL 40, 'u;[]:
S L-fac <o D e m’» vne{'s D %o so{"&
TORY) Swe Ly <k-3%,
: ) ¥ * ' ?':T] Et-.l.-z.':.‘f
(67( %) & (F~3+3) = W0 e & Mﬂ w

Allitts e Hvo poddti exprssion i Wis o
will vesedfin a qyu!wrlj Mﬂﬂé LRi1:

bl ot b gpod 2 3 2, 1o

Need a home tutor? Visit smiletutor.sg
| Page 94



BP/2017/96

Q8

@Eg .

b 2oC-SA A Y

2 N L v
RS 2> —SA 1K+ ey | Lk ke
—(2® -2"-101) ot b 5
- e 3 5 gott
~ -3 3 1E)
W

e

s S = .2 SO . SO -2 (el

*
=

Fxop TR R w
~2x42l =z ACKH FBIA-3)

Waat=2, 20-1) « 2= B(3)
—5R =30
g=—( [8]
Wea 23, ~Z() ¥l = A (142)
$R =20
A= % [8]

2098ty J2x -3 1+ % -~ (j__ . EPH:]
-~ € ' ) P A A¥T #

. Need a home tutor? Visit smiletutor.sg
| Page 95



Q9

2A0)  ts S lrd- S
Q> 4la %= 3 i & p— ﬁ.ﬁftm-—'jr'

ﬂ{l‘ ) G
- ket Y+ bsn I Affestste i
‘H‘ K A E\]—_FL\; fe; j L {lﬁ!.évj
- xﬂ-'bmﬂ- : s
Won= T, & hoslt@)e (sur(R) mba=tos
= 2% () oo Jo
=5 & *:ﬂ’ﬁjf
L Gadh ol = < 1] s

Wer o = F | Y= s'su‘f(.%)-’af»szﬁ%‘)
=5 3(B

= =

Frwn e gragly, The, Fimings of e
dstat viatir doo ae
2o, E‘M,lfﬂ;.?fh&. el

BP/2017/97

Need a home tutor? Visit smiletutor.sg

| Page 96



BP/2017/98

Q10

o6 (30 k)’
 {but9e) (e Bar 3

L TBil
D 4 e +d =W [
281" £ ¥y — 10§ =0
TR+ k-2 =0
(1 -8)e+3)=0 L]
o A .
SRR B3y e
La)
) = % ANHFT LR\
Ol Tey = ¢, ( z) (_‘_'> (i
2 ,.~f& C_‘?)* x-vr*rf’.'w

g -2
< t“rﬁy(.}q‘rx"f’ ¥

D Yr-2f e Ta) # Afie, fd =6,
Gr=2tp | ""'—""j dhodsds chioed uf
LT =t fard e T 4o ot Bmie.
~- < ¢ ey
VTRER T s
- _.L_-_  w 3R '-l\‘.’ "
By @) AR

ey S 1

Need a home tutor? Visit smiletutor.sg
| Page 97



BP/2017/99

Q11

U g g T

Uhgin Lslzo
’-‘.,; ~
® == L

M‘M X :.--'l_,. \3 -
g‘mﬂ. %}Eﬂ‘@ 4.,_?["?.' e "E'*E-_.. A 'Hr"- l{llilk{' F{'.
I )
R W y=0, (% +?Q‘.-'f-:°
(Z+0=¥
.’%-{-] 9L o =2 Eﬂ'ﬂj
?‘;-;_ = { o3

02, o = by DA

240y =% :
_z_'H) ‘f i L ‘:‘I tgl_)l

W L) : 1 Weaz=29, 4= (3+0-F
) i fe® A
S 4 I[;ﬂ}-‘i-'l 4 =3,
B |
it . —'; . _}Eh,f_? .?t B Cﬂ\fa:f S;ﬂf!. [’Br_l
5 2 -
- : ; 1/ WMM&W a0
. -'ff"'

ULk mewl Ly, BB

R o<kt e

Need a home tutor? Visit smiletutor.sg
| Page 98



BP/2017/100

QI
Ly Shewe

(1) P: 300045¢ )
@) Wan t=0: P:Baoﬁz-!-s‘}:moo L&

() 300 = 30021 56%)

ot 5
g% 5e
bz 5‘6':“ (u1)
e +
—~Yk= (ﬂ(’%) ) \
¥ ~0-06% T y’)

(&) pa3ofa< 5&)

W E-5: Pe3oo]ot o “ ](M g
2 263424 > (o
keas a0 psed o reguish- 51

| Need a home tutor? Visit smiletutor.sg
| Page 99
|



er

BP/2017/101

Q2

o(h) Hete =3¢ X310 -We36
o 3+ A4
=9 ) 3%y C-31-4ea3t
35t~ A0
| x - X%
(¢ -w)
-Ly* +3fo

(- %2436 )
o

o, (3G9 =0 (A0
,(‘ =0 o WELYEo
,3 (3rsfye 133
(;N e )[:-% or )(f'.{ @l'];rﬁl -

3 g g2 () BT ()

) oﬁtpa‘: (c{»‘fp)l‘gaq.’- [N.B
: (*Lf’ :é-.;’:_) slgt =1l

@32 (D) @
4("44‘45) ;S E:E)
= ;[IIC;{QJ Qﬁ ¢ J g—
& /{ £m % (51)
o K -CEBP 440

x4 98X 4lb=o. [B1)

Need a home tutor? Visit smiletutor.sg
| Page 100



BP/2017/102

Q4

NN/ {01: ()"3) - (OL l;:o;i;)J - ] C{\‘”] {(i\%‘p 4 bﬂ(&) L
o (x-3) ~ r;' el

(et x=bphes) + =& ],
i 5 4
)(%- X=§=0
K —xt2)=0
X3 o =
(.63 bpfe): 2
(3= A3s 2y M0
L=5m) o ¥=3%. [BI]
G X0 logo(2)- lgs Sl

= (- w &)
m)Q%a)*: w' Teor
Git) lope 154’ - bgslS + 5@ ()
2 (s) + 2leps
= 3 £2W 0‘3‘(]

Need a home tutor? Visit smiletutor.sg
| Page 101



Q5

SEG) pug. KEE | v pesda) ()
- sk [~ B~Jsm"§3[5;3
= .}Gos ' 8.

‘5-'-& -
lsin’a’-‘ &' (2) ().

GO let 63072 |qees3”
EB!I ]"‘EﬂSh' * W('S&)

O) sk = -{-%x
EC 14 ke 4120
S A =42 AT M)
s -

= -43 30
R

ey, —oabs o 5&:-,(-—3?3.1! [,

; b
2 Sy oS S
= -3.73 (k) 5K =~0-%375
A Ty

SRR of LN

BP/2017/103

————

Need a home tutor? Visit smiletutor.sg

| Page 102



Q6

(6)() 5(E-53): 3B ren.
b= 2B BusE
Fo ma O
- (6038 ) (TFB)
5 -3 =
. 6 + )5 w2 Jes
= 63‘3*65?*2 [}
= 33T+ TP 38
3 AC 4353 + ST« 3
= 35« 813 [a)
&) fimeod= 34 180
Fu'(Z): % B
() ¢<atE
W' (2m)(F)

BP/2017/104

Need a home tutor? Visit smiletutor.sg

| Page 103



BP/2017/105

Q7

C#EIW Y ko
B, (AN 05 L.
i Sae- pes < (390-9 (5-) =0
G4 [3r3-¢Y 20 Ty
G-%):0 o -kgf3:z0
Ky o =32

\{:0&‘1 \{ ﬁt w Y285 13

C‘()O“'ﬁ fo St dorvatiw 4ot

X373 137 RENENED
A P PN £ > . __L\ Ted.

‘(3.0) * Q.g‘t’ Q;WV\EG {q-_,a; M sa ...m;’”m B,
() e o Yomshg, K<as (&0
for v demstg, ¥7e-3S . (i)
| )m-ﬁm
GO B aoTuf o res
V2 < 6-5) £ poc) o
= »%3-;() - 1’(3”“")9”‘)
Wan x53, S0 cgeém%tm}

L%, ;;140 Lrac 0.

Need a home tutor? Visit smiletutor.sg
| Page 104



BP/2017/106

Q8

- L T

T

4

e

Queslion k., -

QUL

TV

Ry

F
W |
L

L
T |
"1

ok

N

r

Tl

AL
i)

nN|

il

ie.
T
L (]
1y

¥
i

1:?

[aies

.
.

1
i

——

HHH

Need a home tutor? Visit smiletutor.sg

105

| Page



BP/2017/107

Q9

o) bt pe(g, %) (1]
() A- 2(%2) (e ).
=2 —-%)(egﬂ“zt) _

e Yy
2. (% X&) ek
= (2) [‘:‘1'} W gds -3 )0 E)
= 3€" = MY gigd =€~ 3¢
(k0 = "'ic." &0
(- 00358

Need a home tutor? Visit smiletutor.sg
| Page 106



BP/2017/108

Q10

(0 (a) X CoH = B -1-6 - -6
DF : Bpso- Ot = 3 o5 (806
(1) + 3 G{})

AR st e
&) R I35 @% ool () 367"

Bt

S AB=Sec(p-3-T)
' £ar}).

(C) Max AG s bon s (@-3)=t BO

. ek pers ftt £ 344 E S

= (1)

Waa  es@-%7)-=1
8365~ 30 G é

2.8 >%9°, 3%’
(0. (R)-

Need a home tutor? Visit smiletutor.sg
| Page 10i7



BP/2017/109

Q11

Q1) fiel: pes C5)-1
(1) Feﬁé‘*—%;:g'ﬁ (Br3.
() Amphtie > §° £B13-
@) p=3 , 9:=0. [Biier).

() F e=3easC5) -2 .
S ; Gl : avet shype
3 = Gl: wet g

Ce\ + okt § Y 9% X5

Need a home tutor? Visit smiletutor.sg
| Page 108



=5
4%
g9= 9
= (a-x)l5b ‘
o {!9 X ()53 (25]3
=0lgb ~ X ) % fan]a Jtw] o
0-3| |0189) O

. lﬁ“ﬁ?%@"* algke - |l pen josm

Tarect et 4 \3 (3 ‘j:\r%,)\ =)
Gvees olw 3‘- l"] ‘j = 045
ace coract :2.8) Ty,

BP/2017/110

| Need a home tutor? Visit smiletutor.sg

| Page 109



B
012 P/2017/1

I = J >
{7‘(@0& 98‘: 3’.‘.’.‘_“ e
P=2 " p2
Sz‘hfi ;f-'}@__h Be. _i_ _ p2
-6 --'_'?": C('H]
~3: (p-6)Cp-2.)
“:pin
P§§f~ff$:a
Cp~3}(‘o ~5)o (u)
| N E Ve p=S3A)(at).
() Mgt Ac - (ﬁ.:;& 143
b -
:.c;.hl) u_:

G4 pes3-)
Z2 :-z(,‘?" >-;_:"f5,{3

@("’A"*.EL&‘W& AC=z -2 +

e \[2 ~2X4C
a+ &) =) ¢: Y425 @D

. =2+ 2(8)
(0, e 7: :2,(:{(0@0{
‘wr Mdgt + (52 34 3 ¢ ‘.
. R 2 3)): sy O0metf §5 7 1]
£ i;%f:(%-qq eald (9). :‘Lilﬁ. | )
65 4o TS NIE

Need a home tutor? Visit smiletutor.sg
| Page 110



BP/2017/112

Need a home tutor? Visit smiletutor.sg

| Page 111




BP/2017/113

..-'“-‘m.-.d
B

’7 } e P CONVENT OF THE HOLY INFANT JESUS SECONDARY

Semestral Assessment 2 in preparation for

t Mﬂk the General Certificate of Education Ordinary Level 2017

ADDITIONAL MATHEMATICS 4047101
Paper 1 23 Aug 2017
2 hours

Additional Materials: Answer Paper
Graph Paper (1 sheet)

READ THESE INSTRUCTIONS FIRST
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Answer all questions.

Write your answers on the separate Answer Paper provided.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the
case of angles in degrees, unless a different level of accuracy is specified in the question.
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2

Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation ax® +bx+c =0,

— b+ —dac

2a

xX=

Binomial expansion

(a+b)" =a" +(’17] a™'b +[Z) a" + .. +(n] a”b 4. +b",

r

e n ! =1)..(n-
where n is a positive integer and =1 = rn=)) . (1=r+)
r) ri(n-r)! r!

2. TRIGONOMETRY

Identities
sin? A+cos? A=1

sec’4=1+tan* 4
cosec’A =1+ cot? 4 d
sin(4+ B)= sin Acos B + cos Asin B '
cos(A * B)= cos Acos BFsin Asin B
tan 4+ tan B
l1¥tan Atan B
sin 24 =2sin Acos 4
cos2A=cos’ A-sin? A=2cos’ A-1=1-2sin? 4
2tan 4
1-tan? 4

tan(4 + B)=

tan24 =

Formulae for A ABC
a b c

sin4A sinB sinC

a’ =b* +c¢* —2bccos 4

A =-l—absinC
2
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3
) Write down and simplify the fourth term in the binomial expansion of | P ] , Where
| X

n>0. (2}
(i) Given that the fourth term is equal to 160, find the value of 2. [2]
@iii)  With this value of »n found in part (ii), calculate the value of p. 2]

i Express ———— 1n partial fractions. 3
@ : 3x? —4x+1 s B
(i)  Find the second derivative of —3—5—?14———] with respect to x and express your answer in the
x°—4x+
a b .
form + -, Where a and b are integers. [4]

Gx-1)  (x-1)

(a)  Find, correct to 2 decimal places, the value of x which satisfies the equation 3** =7>*"",
(3]
(b)  Without using a calculator, express log,, 4 in terms of x, given that /2* =125, (4]
Itis given that f(x)=(2-3p)x* + (4~ p)x+2, where p is an integer.
()  Find the range of values of p for which f(x)=0 has no real roots. I &)
(i) By considering the result of part (i), explain whether the coefficient of x* is positive or
negative. [1]
. . x 1
The equation of a curve is ¥ = —5or. RRSIERE
@) Using the Quotient Rule, find the gradient of the curve where x=2. 4]
(i)  Given that x is increasing at a rate of €’ units per second, find the rate of decrease of y
when x=2. [2]

CHIJSec/2017/0LevelPrelim1/4047/01
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Diagram is not drawn te scale

The diagram shows a regular 12-sided polygon with centre O. 4B is one side of the polygon, C is
the midpoint of 4B and OB =1 cm.

() ...Showthat 4B =2sin15°. 21

(i1) Express cos30° in terms of sin15°and show that sin15° = %-..JE == (3]

)] Prove that tan x +cot x = — 3 (3]
sin2x

(ii)  Find all the angles between 0 and 4 which satisfy the equation

tanx +cotx |

L= [4]
4 3
It is given that y = e**(4sin3x + Bcos 3x), where A and B are constant.
. . . dy
)] Obtain an expression for = 2]
. dy .
(i))  Find the constants 4 and B such that a} =13e*sin3x. (4]
(iii)  Hence fir ‘ 2]

CHI JSec,2017,DLevelp,e,i,E)1 ,4047{01{\51eed a home tutor? Visit smiletutor.sg
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X

d L

| —YcE

In the diagram, the point 4 is (- 2,4), the point B is (k,5) and the point Cis (5, - 1). The point B
lies on the perpendicular bisector of AC. Find

(i) the equation of the perpendicular bisector of AC, (3]
(ii)  the value of h. (1]
The :pbinl [ is such that ABCD is a rthombus.

(iii)  Find the coordinates of D. [2]

In an experiment, the mass, x grams, of a substance is measured at various times, 7 seconds. The
two variables, x and t are related by a law of the form 2x—10=ab("3), where a and b are
constants. The table below shows some measured values of x and ¢ and it is believed that one
value of x does not conform to this law.

t (seconds) 7 11 15 19

x (grams) 7.4 8.5 10.2 15.0

.. A Y AL
@) On graph paper, plot ]g(2x -'10) against (t —3) and draw a straight line graph.

The vertical ]g[?.‘x ~10)- axis should start at 0.4 and have a scale of 2 cm t0 0.1. (2]
(ii) Use the graph to estimate the value of @ and of & [3]
(iii)  Explain yuhetbar it ie canailia o wna (hese measured values to predict the mass when

=23 | []]

CHIJSec/2017/OLevelPrelim1/4047/01
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A snow globe is being designed to include a right circular cone inside a hollow sphere of fixed
radius R cm and centre O, as shown in the diagram above. The vertical angle of the cone is 6.
@) Given that the volume of the cone is ¥ cm?, show that
= %R3 (1+cos8)sin® 6.
(ii) Given that 8 can vary, show that ¥ has a stationary value when 6 = cos™ %
¥
12 (a) 3 .
B
0 NF
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13

(31

(5]

The diagram shows part of the graph of y= 4—]2:: —3] . Find the coordinates of 4 and of B.

(2]

(b) () Sketchthe graph of y=[2c" -5x—3 for —1.5<x<4, indicating on your graph the

coordinates of the stationary point and of the points where the graph meets the
vertical and horizontal axes.

(ii) Calgrlata the ualnee nf v Far thich iz_tl_.ﬁx—3|:3’ g]V]nE your answers 1o
riate.

2 de
--- End of Paper 1 ---
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Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the
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2
Mathematical Formulae
1. ALGEBRA
Quadratic Equation
For the equation ax’ +bx +¢ =0,
 —bxAb —dac
T

Binomial expansion

(a+b)"=a" +(’11] a"'b +(’21) a” b+ .+ (n) a”’b +.+b",
r

. ' e n v -D.(n—-r+l1
where n is a positive integer and = z = n(n=1)... (o~ i)
r) ri(n-r) r!

2. TRIGONOMETRY

Identities
sin d+cos? A=1
secz-._»! =]+tan* A
cosec A =1+cot? 4
sin(4+ B)=sin Acos B * cos Asin B
cos(A + B)=cos Acos B Fsin Asin B
+
tan(A+ B) = tinA_tanB
1¥ tanA4 tanB
sin 24 = 2sin Acos A
cos2A=cos’ A—sin? A=2cos’ A-1=1-2sin’ 4
tan24 = 2204
1-tan“ 4
Formulae for A ABC
a b c

sin 4 =sinB:sinC
a®=b? +c* =2bccos 4

A=labsinC
-2

CHIJSec2012/0L exelSA2i4047/02 Need a home tutor? Visit smiletutor.sg
: Page T 19



BP/2017/121

3
Peter estimates that his score s marks in a class test is given by the formula
s =95-58(1.8)"%,

where ¢ is the number of hours used to prepare for the test.

)] How many marks can Peter expect to score if he did not prepare for the test? N
[T
(i)  If Peter spends 2 hours 30 minutes to prepare for the test, what will his expected marks be?
Give your answer correct to the nearest whole number. (1]

(iii)  Peter’s mother expects him to score at least 78 marks, how many hours must he putin in
order not to disappoint his mother? Give your answer correct to the nearest half an hour. [4]

It is given that 2logs(2x ~3)+log,(x+1) =3.
()  Showthat 4x® —8x* ~3x—116=0. [3]
(i)  Factorise 4x* —8x? —3x—116 completely. ‘ (3]

(iii)  Hence, solve the equation 2log,(2x —3)+logs(x +1) =3. Explain why there is only one real
solution to the equation. 2]

The area of AABC is 11+ 743 em?. AC - 5+ 3+3cm and ZACB= g— radian. Find the length of

BC in the form a + b\/g where a and b are rational numbers.

(4]
Given that & and £ are the roots of the equation 3x* —5x +4 =0, find
()  the numerical value of & + 3°, 3]
% : . o1 B
(ii)  a quadratic equation whose roots are and [5]

B +2 a+2

Calculate the maximum value of 3uv? given that # and v are two variables such that ¥ +v=15. [5]

CHIJSec/2017/0t evelSA2/4047/02 o .
Need a home tutor? Visit smiletutor.sg

| Page 12?



T

BP/2017/122

In the diagram, O is the centre of the circle. T4M is the tangent to the circle at 4 and XCY is the
tangent to the circle at C. D and E are points on the chord 4C where BD is parallel to TAM and BE

parallel to XCY. Prove that,
() AABD and ABCE are similar,
(i) ABDE s isosceles,

(iiiy ADxCE = BE*.

A particle moves in a straight line so that, at time f seconds after leaving a fixed point O, its

-2t

displacement, s m, is givenby s =8-8e —-%—t . Calculate the

(i) initial velocity of the particle,
(ii) time ¢ when the particle is instantaneously at rest,

(iii)  acceleration of the particle at the time # = 2 seconds,

(iv)  total distance travelled by the particle in the first 3 seconds.

(4]
(2]
(2]

(2]
B3]
(2]
(4]

CHIJSec/2012/0L ewelSA2/4047/02 Need a home tutor? Visit smiletutor.sg
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(2]

(a) Find [E‘F dx
(b)  Evaluate lr| 3 _ 8 |dx -
Al 2x—-1 )

(¢)

Ya

)
» 5
~3x+1
5
The shaded area bounded by the curve y = ———, the x-axis and the lines x = 1 and
V3x+1 ‘
(6]

x =k is S units, find the value of &.

Ya
T

aliia Y

0| \\___

HY

I

X

The diagram shows the graph of y = 6e (E) sin3x for x >0 . The first three stationary points are

labelled T;, 7, and T;. Find the x-coordinate of T, and of T,, giving your answers correct to 3
[6]

decimal places.

. ISA2/4047 L
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0

The diagram shows part of the curve y = x?In x which intersects the x-axis at O and has a minimum
pointat P.

(i) Find the equation of the normal to the curve at Q. [4]

(ii)  Show that the x-coordinate of P is ﬁ , where k£ is a constant and hence state the exact value

of k. (4]

(i)  Express 3cosx+4sinx in the form Rcos(x — ) where R is positive and 0° <6 <90°. [4]

(ii)  State the minimum valuj f(3 cosx+4sin 1)2 :gnd the angles of x beﬁ}yecn 0° and 360°

which give the minimum value. [2]

(iii)  Find the maximum value of 3cosx +4sinx — 2 and the value of x between 0° and 90°
which gives the maximum value. (3]

(iv)  Find the principal value of 6cosx +8sinx=3 for 0° < x <360°. (3]

Acircle, C,, has equation x* + y*> —4x-21=0.
(1 Find the radius and the coordinates of the centre of C,. (3]

(i)  Find the equation of the tangent to the circle C, at the point (~ 1,4) . 31
The equation of another circle C, is (x+5) +(y—2)° =49.

(iii)  The tangent to the circle C, at the point (— 1,4) cuts the circle C, at points P and Q.
Find the x-coordinate of P and of O, leaving your answers correct to 2 decimal places. (4]

(iv)  Determine whether the point (O,—4) is inside, outside or on the circle C,. (2]
--- End of Paper 2 ---
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CIl1LE Sce Toa Pavoh 2017 SA2 Paper 2 Numerical solutions

1 o7 g 7 {itt) 3 S hours or 3n 30 min

r)

(i} (x5 + 8x+ 29 x—-4)

(iii} x=4.as 4x° +8x+29 = 0 hasno real solutions as b* - 4ac< 0

3 —4*l§v/§
3
4 (1} —2—]— (1i) x2—2x+—2-=0ur 78x1~2lx+12=0
27 78 13
S 1500

6. (i) Let TAB=6=ACB (Zin all. segmient

TAB= ABD=6 (ali £, TAM I BD)
Let XCB=a = BAC (Zinaltsegment)
NCB=a=CBE (ah 2. YCY/IBE)
Since two angles of the inangies are equal, A48 and ABCE are similar (A A similarity test) Al
(i)  From (i) BEC = ADB=f3
- BDE =180° - § = BED
.. ABDE is isosceles
AB BD AD

BC CE BE
4D xCE=BEx BD
. ADxCE = BE® (-~ BD=BE from {ii})

(iiy)  From (i)

7 () 15-§ ms? (i) 243s (i} - 0.586 ms®  (iv) 7.66m

8 (@) 3¢’ +¢ (b)25.5 (¢)4=3.75

9 0.4690r 1.516

t (O 5costy—-S3.13"y (i3 0 x=143.1 or 3231 {33, x=531 (v P¥of »= 1237

iz (iyr=5. (2,0) (iy43=3x+1% (u) 1.040r-10.08 (iv)outside

CHILI Sec Toa Puvoh 2017 SAT Paper | Mumerical solutions
|
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3 {a) x=1348=135(t02dp) o log, = w_
L

4 (i) -16<p<0(i1) Thecoefficient of x* must be pasitive, because (2~3p)> 0 when —16< p<0

-2 . . 4
g (iy =L or-0.14936=-0.149  (ii) yis decreasing at a rate of 3 units per second
¢
° : BC . .
6 (1) £BOC = 3;? =15° sin £B0C = Y .sin15°= BC, AB =2 xsin 15° (Shown)
. 3 . 3 if3 L
(ii) cos30° = [-2sin?[5° | 2sin’i5°= :—-—2— st 150 = 2 gnise =< Y243
. 2 1 T
. SmMx cosx _ SMm™ x+¢os™ x _ i 2 N S 4
7 (1) tanx+cotx = —— = = Sl e (1) =—6—3 ’
cosx sinx sin xcos x sin2y  Sin2x 5
g8 () j—y =34e’ cos3x—3Be’"sin3x + 2 4e**sin3x + 2Be’* cos3x
x

. ! -
(i) A=2,B=-=3 (i) I(ez‘sm?)x)dx:Ee“(Zstx-—3cos3x)+c v=e""(dsin3x+ BcosIx)

] Q) y=§-x~%or Sy=7x-3 ()yh=4 (i) .. D=(—L—2)

10 (i) o=3.24(3sM b= 1103 sf) (i) From the graph. the relatonship between ¢
and x applies for 7<¢<15. [t clearly does not apply to x =19 s0 it is not sensible 10 use the graph
1o predict the mass when £ =23,

f
12 (a) 4{%1{3]- x=339(2dp) or x=-0.89 (2dp)
% 'ﬁ
y : y I

-1 (73
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Answer all questions.

I Ahollow copper pipe with an external radius, R= (4«/3 - l)cm has a thickness, 7= /3 em.

The volume of copper needed to make the pipe is (521J§ - 108):1 cm’.

Find
)

U the length of the pipe in the form ¢+ a3),

4
2 Given that Jpx’ctt =6, where pisa coastant,
]

@

(i)
3 0

(i)
4 (a)

(b)

the cross sectional area of the pipe, in the form 7r(a+bJ§), where a and b are

integers.

where ¢ and 4 are integers.

34 3
express ]‘{,w:’ + —2--]0': n tenins of constant £,

i
determine the value of p and find the value of I pxidx.
2

Find the range of values of £ for which the equation xZ +6x+k = 2kx-9 has

no real roots,

Henee, deduce by giving a reason, whether the line y ={8x—9 intersects the curve

y=(.t+3)2 :

Solve each of the foﬂdwing equations.

(i) ] Ox = eJ.\'-H i
@ igpxs3y=0.

Express 2log315-(log,,

5)togs a), where a>1,as 2 single logarithm fo base 3.

Page 3
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12]
31

2]

13|

131

2]

{2}
i2]
(31
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GAN ENG SENG SCHOOL,
PRELIM 12017 SSEXPISSNA AMI/OLP
§ Theequationofacurveisy =7—5x+ 6x> —3x’ end x+y=4k isatangent to the curve.
() Findthevalueof i i4)

()  Show that y=7—5x+ 6x* —3x° decreases s x increases. [2]

. +2 . 5]

6 (i) Express ~——-—— inpartial fractions.

( ~ )’(x -2)
21
(i) Hence find f.,_..,li‘fiﬁm
(x-1)'(x-2)

7 A piece of metal is heated to 100°C and allowed to cool to room temperature. The
temperature of metal, 9 afler it has been cooled for f minutes is given by the
equation @ = 26 +74¢™* . Find
()  its temperature at £ =3, 2]
(i) the time needed to the nearest minute for the temperature to drop to 50°C, {21
(iii) the rate at which gis decreasing when #=5, 21
(iv) the expected room tempersture. i1}

8 The number of hours of dayli ght ina city is given by L(z) -—-,—3.5005(% :) +12.75, where ¢

is an integer ranging from 1 to 12 inclusive, which represents the month of January to
December.
()  Find the number of hours of daylight i the month of September. 1]
Gi)  Find the month which has the highest number of hours of daylight. 13}
(iii) When should you plant in a garden if you want to do it during the month where 123
there are 11 hours of daylight?
" . . A-tana [4]
that =2 —~), sh t = —————

9 (@) Given that sin(x+a)= 2cos(x~ ), show that tanx T P

(i) Hence solve, far 0 <x <2z, the equation 13

sin:(x+ .;r) = 22/;cc.s(x—- —735)

age 4
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10

In the figure above, ABCD is a rectangle with AB = xcm and BC = y cm. It fits inside a

semicircle of radius 10 cm and centre O.

®
)

@)

(iv)

" The equation of a curvé

12

Express y in terms of x.

Show that 4 cm?, the area of the rectangle, is givenby A= % V400~ x*

Given that x can vary, find the value of x for which the area 'of the rectangle is

stationary.

Explain why this value of x gives the rectangle the largest possible area.

x-axis at 4 and the y-axis at B.

@
(i)

Itis given thatthe giaph of the funchion f{x) =1 - 3sinmx between the interval 0 <x s% A

Show that the coordinates of B are (0,~9¢*).

,-ﬂ"'""-_‘___"“‘-\\\
j_// xcm \\‘\
rycm
D p: c
o

sy =3x%Inx. The tangent to the curve al tkie point x = e*meetsthe

Calculate the atea of wiangle /OB in terms of e.

where 7 is a positive integer, jutersects the x axis at 2 points.

@)
Gi)
(iif)

State the value of n.

Sketch the graph of F{x)=1-3sin nx, given the value of nin (1)

By sketching an additional linear graph on the same axes, find the number of

solution that satisfy the eguation sinnx—-1= Py

Page 5

—X
/4

1]
i1

(4}

11

sl
124

{n
2]
121
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13 1 A6, A

F

=R N

-1 1O 5

Th:dhgmnmmwﬂhgaﬁﬁf}r=lzx+p{+q_ where pand g are constanis

for —1= x-=6. The v-intercept of the graph i § and its minimom p-value is 2. A point

A(8, #] lies on the graph.

(N  State the value of p and of g. 12
(i)  Show that r= 10, (1}
() Aline, y=rnx+¢ s added onto the ssme axes in the diapram for =1 x <6,

{a) Inthe case where m = (), write down the greatest integer value of ¢ such that i}
the line intersects the graphof y =[2x— ¢+ g at exactly one point.

{b) Inthe case where ¢ =1, find the range of values of m such that the line )]
imtersects the graph of ¥ =[2x— gl +gat exactly two points.

End-of-paper
eh
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Answer ALL questions

1.

()

(ii)

(i)

@)

(i)

(iis)

A curve is such that = 6x~ 6 and the gradient of the curve at (2, —40) is —24.
X

Given that 2x+ 1 is a factor of the expression 2x° + 5x° + kx - 6, solve the
equation 20 + 52 +kx— 6 =0, giving non-integer solutions in the form

atbJ7.

The roots of the equation ¥ — 6x+ 3= O are 2a+ f and a +28
Find
(a) the value of @’ + g,

2 2
(b) the quadratic equation whose roots are Z_and 4’3—- .
: a

Solve the equation
g* -53*")+50=0
Solve the simultaneous, equations
64" x8* =2

81527 = L
: 729

The expansion of {1 +ax+ 5%)? in ascending powers of x is given by
1-40x+748x% +....
Find the value of 2 and of b.

Evaluate she term independent of x in the binomial expansion of
16
(.X 2 E‘izf) .

L]
In the binomial expansion of (x + -’-‘-} , where & is a positive constant, the
. x

coefficient of x and x* are equal.
(a) Find the value of k.

(b) Use the value of k found in part (a) to find the coefficient of x° in the

9
expansion of { 1 - 3) (x+ E) .
X

2

d’y

(61

[2]

(51

{41

(5]

{4

2]

4]

Find the coordinates of the stationary points of the curve and determine their nature. (7

4
|
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5.  Omenight when the street lights were switched on, Jovan was walking towards a
lamppost at 1.2 m/s. The lighted lamp on the lamppost was 6 m above the ground

and Jovan was 1,5 m tall.

(i) Atwhat rate was the length of his shadow decreasing?

(ii) Atwhat rate was the dissance from the end of his shadow to the lamppost

decreasing?

6.  ltis given that f{x) is such that f"'(x)=cos2x—sin x.

Given thatf(%} =1, show that f“(x)+4f(x) =3cosx+4.

7. (i) Giventhat4=cos™ p and 4 is acute, calculate in terms of p,

(@ sin24

) cosd4d

(c) sin 4
2

(ii) Prove that 2cosec”2x+ 2oot 2xcosec2x = cosec’x,

8 ¥Va
3 ke
B _—<9 .
1) m ?rm
E [ ]
A -—EL-—B-I

The diagram shows an extended mobile crane made up ot a movable boom 4B and a
movable jib BC. At a certain time, the crane is in a vertical plane. Ax is horizontal
and Ay is vertical. The boom makes an angle of 8 with the vertical and the jib
makes an angle of 9 with the horizonsal. The lengths of 48 and BC are 10 1 and

5 mrespectively. Given that C is 2 m above 4x,

(i)  Find the values of the integers a and b for which 2 =acos8+bsing.

Using the value of a and of b found in part (i),

(#) express k in the form Rsin(6 +a) where R>0and 0° <a<90°.
(iii) . Hence state the maximum value of / and find the corresponding value of 6.

(iv) Find the values of 8 when 2= 10.5 m.

2017 Prelin ! 4Esp/SN AM P2 LB

(3]

{31

{41

2]
(2]

{2}
(3]

(2]

£3
2}
(2]

BP/2017/134
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. d 2x 4x-2
9. @ t~[ _.m)z —
) Showthat 2 7o J@x=1y

(i) y

GA/

The diagram shows the line x = 2-;— and part of the curve y =

B~
X

S o AEx-1)
;f{m—!}’

22221 he
:;(41:—1)’

curve intersects the x-axis at 4, The line through 4 with gradient 1 intersects

the curve again at 8.

(a Verify that the y-coordinate of B is i— .

{t) Find the area enclosed by the corve y=

42x—-1)

Jax—1y

, the lines 4R,

x= ij-and the x-axis, giving your answer correct to three decimal

places,

10, The equation of a circle with centre 4 is x* + y> —24x~16y +108=0.

(i)  Find the coordinates of 4 and the radius of the circle.

(i) Show that y=-2 is a tangent to the circle.
A tangent to the circle at B passes through the point A8, —2).

(iii} Find the coordinates of B.
(iv) Find the equation of the tangent PB.

| Page 134 |

[2]

{51

]

(31
{2

(4]
(2]
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1. The variables x and y are related by the equation y = ¢™*”, where 4 and b are
constants. The table below shows values of x and corresponding values of y.

R ——

014 | 1.06 | 8.02 | 609 | 4625

.r.{ 5 ] 10 15 20 25}

LY
(i) Bydrawing a straight line graph of In yagainst x, estimate the value of 4 and .

of b. (6]
(i) Use your graph to estimdfe the value of x when y= 15, [2]

(iii) On the same diagram, draw the line representing y* = e~ and hence find the

value of x for which
. X

A=

e *=p", [3]

END of PAPER
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Answers 1

~Hg

2417 Sec 4 Exoress 3 Rormal{A} AMi Paper ]

L@ Cross-sectional area= (21-23}r cm?
(i1 25J3+2 cm
210 g2
2
(ii) 48 ] |
3 () |0<k<7 B - . &
(i) The line y = 18x -9 will intersect the curve. |
4 j@3) | -143
(ii) x=—-lorx=-2
) log, 45
51D 1
k=6=
9
§ 1) -6x+42 _ 1 1 2
G-6=2) x1 G- x-2
(ii) 9x*—18x+6 3x* —6x+2
oy [y
= 3ln(x-1)~ (xi l)+ 6in{x—2)+c, where c is a constant
7 1) 42.5°C B
(i) 3 minutes (nearest min) ]
@ii) | Therate at which # is decreasing = 3.04 XC/min
(iv) _ | The room temperature is 26°C_ __ R
8 1() 12.75 hours .
(1) June has the highest number of hours of daylight.
(iii) You should nlant in Februarv or Qctober.
N [
6 6
10 | @ 3
(‘) (f] -+ }IJ‘ = I{F
2
x'l.
y100——= =
(iin) ﬁﬂ—zﬁ+4ﬂﬂ T
d  2Ja00- ° l

rage /
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é il ]
1| G Area of triangle Triangle AOB = f—geﬁ units? [
NSRS el
12 | (i) | :
(ii) 4 ) o .,..__.:;
’ i
}
i
n |
]
]
]
£ =
""—‘(‘f ;& - X
-1 i l.
T N e _'
(iii) No of solutions =2
I 1310 g=2 =
T .
(iii)(a) | c=9
(b) —1' <m< -3-
2 2
g

BP/2017/139

Need a home tutor? Visit smiletutor.sg

| Page 138



BP/2017/140

GAN ENG SENG SCHROOL
PRELIM 1 2017 S4EXP/SSNA AMI/OLP

Marking Scheme

2037 Seo 4 Bypyess 5 Noruisi {A) Paper §

@ Cross-sectional area = z(4«/§ ;1)‘ ;:r(Bﬁ —1)z —)
= {i63)-843 +1)- 20(3)- 63 +1)
= D1-243)c em® | f
() | Give that volume = {52143~ 108}r
w{21-243 Je+a43)= 52143 102}
2)J/3-108
3)= ¥
(c+r3'ur) ‘.'-IJ'B—}?
(2143 108} 21+243
= x
ki-23k 21+243
_ 1094143 + 3126226821643
441-12
_ 1072543 +858
429
= 25J3+2 cm
@ |3 .. %
[
=[xtaes Tk
1
ok
= [+~
"3
. :
G -{ptl.':ﬁﬁ‘
2
]
] s [E’.]
| 3 |
= EE*E]
33
=l68p
a
Given [ px*dx=6
1
3
B lleb
5]
64 1
153 =
63
- =6
37 |
J7
Page 9
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j iy =168 ]

D

fG %Jd

4
~J s S0
= 64.21.{.

——

S, S

x*+6x+k=2kx-9

X2 +6X+k—2kx+9=0 —romemesneeme- — (1)
a=1,b=6-2kc=k+9

Since equation has no real roots,

D<0
(6~2k) -4k +9) <0
36—24k +4k* -4k -36<0
4k* - 28k <0

Ak(k~T7)<0

0<k<

@)

18x 9= (x+3)

18x-9=x* +6x+9

X 12X 41820 e 2)
Compare (1) and (20

k=9

The line y = 18x ~9 will intersect the curve,

4 | @0

P——

10‘ =e3x+i
Take In on both sides,
xin1d=3x+1
x(In10-3)=1

T ini0-3

= —143

(ii)

[2x +3]=
2x+3=1or 2x+3=-1
x=-lorx=-2

(b)

2log, 15 -(log, SKiog; a)
= 2log,15~ [lﬂg] ](iug,ﬂ]
log

5 H

= 2log; 15

e

110
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=log,15% —log, 5
]ﬂlﬂ l—i
E; 3

=log, 45

(i) y=T7<5x+6x ~3x

@ __ 2
===5+12x-9x
s .

| y+x=£

y.~=~x+k

Gradient of tangent = —1
=5+12x~9x% =]

9x° ~12x+4=0
Bx-2f =0

1l
o
=T

(&) =—5+12x—9x*

§l&

If y is a decreasing function,
ay

==~

&

~5+12x—-9x?
= —Q(xz - 393::)— 5

A2

T
2V 36
=-9 x-= =S .

( 3)+9 5

| {ﬂ*

e n

—_

Page 11
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Since (.;v:— jwl

2
-9( -2) <90
3
2
2
-9 x-=| -1<0
9(1 3) <

Since % < 0, y decreases as x increases for all real values of x.

M

Ix?-6x+2
(x=1)(x-2) .
A B
+(£ 1)’+x-
A(x—l)(x 2)+ B(x-2)+Clx-1)
x-1Y(x-2)

3x? —6x+ 2= Alx—Dx—2)+ Blx~2)+ Cx—~1)

Subx=1,
-B=3-6+2
B=1

Subx=2,
C=3(2) -6(2)+2
Cc=2

Compare coefficient of x*
A+C=3

A+2=3

A=1

3x*-6x+2 _ 1 o 1 N 2
(x=1(x-2) x-1 (-1 x-2

{ii)

J‘9x ~18x+6 .f 3x2—6x+2

(1Y (- 2) x=1)(x-2)

= 3nfx- 1)—-—3—+61n(x—2)+c , where ¢ 1s a constant

{x-1)

)

Att=3,
8 =26+ 740
=42.5°C

(if)

26+ T4e~>50 = 50
T4e %5 =24
-5} = _Zi

C T |

12
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: roe
~0.5¢= lng
74

1=22520
= 3 minutes (pearest min)

(i)

0 =26+ 743V
dg 05
=-0.5)""
= Je
Ate=S,
do —05(5)
— =74(-0.5
~ (~0.5)e

= ..3.0371
= -3.04°C/min

The rate at which & is decreasing = 3.04 °C/min

(iv)

As 1 becomes larger,

¢"** approaches 0

74¢7** approaches 0

0 =26+74e") approaches 26
The room temperature is 26 °C

(i)

m;:-s.s@{-’g:]ﬂzms

Att=9,

LS)=-3.5 m{%}{?h 12.75
= 12,75 howrs

(i)

For greatest value of L(Z),

cos(% r) =1

£f=7t,37t
6

t=6

June has the highest number of hours of daylight.

(iii)

—3.5cos(%:}+12.75 =11

-—.3.$cos(-76£t)= 11-12.75

cos(f-z) -
6 ) 2

1=—7£,27r-£
3 3

You should plan

Page 13
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sin(x+e)= Acos(x—e)
8in xCoS @ + cos xsin @ = Afoos xcos e + sinxsina]
sin xcos& —~ Asin xsih @ = Acosxcos ¢ —cosxsin @
+cosx throughout

tanxcosa~ Atanxsina=Acosa-sina
tan.\{msa»ﬁsixm]-:/l_wsa—sina
_(Acosa~sina)+cosa

B (cosa—Asina)+cosa

A-tana
= - (sh
=7 (s ” own)

tanx

@)

y: 4 243
3

10

)

(ii)

(ii1)

d s < dfx
= 0-— - adll ad
V400 x* +J400—x* x (2)

e

r@M
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R
24/400 - x* 2
—x* + 40047

24/400-x*

_ —2x7 +400
2400~ x?

Let E-—-"J

drx

~2x* +400 _
2J400-¥*
400-2x" =0
lel}Ji o 14. 14 cm

0

()

x 14 oz 14.2 ‘
A 0.280 0 | -0.il6
dx
Sketch of
eradient

~—

— ]

Using 1* derivative test, there is a change of sign of l‘—? from positive to negative
. 1 X

as x increases through x=1042, thus at x= 10v/2 , the area of the rectangle, A is
the largest possible.

11

®

y=3x"Inx

B _3o(1) 6n

{ﬁ-lx [I]Hixlnx
=3x+6xlnx

At x=¢*
D - 30? +6¢% Ine?
%
= 3e* +12¢*
=15¢%

At x=¢*
y:=3(e’)z ne’
y = 6¢'

Equation of tangent: T
y—6e' =15.=:‘(x-—e’)
y=15"x—0"

Intersection with y-axis, let x=0,
y=15¢*(0)-9¢*

y= ~—'9.€4

B (0, —9¢*;

BP/2017/146
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(it)

Intersection with x-axis, lety =0,
15¢*x-%e* =0
156°x =9e*

Area of tnangle Triangle AOB = -;-x-;»e‘ x9e*

= -{Z-e6 unjts?
10

12 . _
\ . Correct Shape o
! —nd | "",1 > —;4 ’
f""}'(r 2} [2 ] (=
(w,1) seen
i y=£-2dmwn
} n
]
j
1
i
4
T > X
%
i
;
(iid) sinmx—1=_=
2z
--3sinmt+3=—3-i
2z
3 +1=%—2
2
To draw y=~§§--2
27
No of solutions = 2 _
131 () g=2

e

BP/2017/147
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—

p=4

BP/2017/148

(i)

y=2x-4l+2

Sub in x= 6.
y=2(6)-4+2

y=10 B

(1ii}(a)

c=9

(b}

Consider (0,1) and (2,2)

Gradient = 2—-1-
2-0

rage 1/

| Paé;
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GAN ENG SENG SCHOOL

PECLLANMANAILY EXAMINATION 1 ~2017

SECONDARY 4 EXPRESS/SECONDARY 5 NORMAL
ADDITIONAL MATHEMATICS 2

L

I

6)}

et D=2+ 5 +kx-6
Since 2x + 1 is a factor,

1 1y 1)‘ 1
—y=2f 2| +4 -2 | ~=k-6=0
f( 2) ( 2) 5( 2 2
1 5t
12 i 6=0
273 2
Ll we l
o]
k=—10

F+2x-6

22+ 1 izx-‘ +5%%-10x-6
= 22+ )
49:!01
- (42 +2%)
-~ 12x—6
- (12x-6)
0

@x+ )P+ 22-6)=0
x=—~—12~ orX+2x—6=0

If+2x-6=0
_ =2:4/(=2)* ~(4)()=6)
2
_-22J28
2
_ -223.7
2
=-1%7

;—.——{; orx= -‘iiﬁ

BP/2017/149
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A X —6x+3=0

Sum ofroots = 2+ f+a+28=6
f 3a4+3f=6
a+ fB=2

Product of roots = (2a + S)[a+2 )
20’ +S5ef+2p0 =3

20 + 2 + 5uff =3

el + f) + Safi=3

%‘fﬁ} - 2uff] + Saff =3
—dgfi + 5aff =3
af=3-8
af=-5

@ | &+ =@+ fa® -af+ F7) '

= (a + BY* - 208-ap]}
=2(a + By ~3ab]

= 2[2* -3(-5))
=24 + 15]
=38

®) : 2 2
Sum of roots = 9_‘___..,%

_a+p

2 p2
Product of roots = g x£—
f a
=«f
=-5
The quadratic equation is x+ 2 5=0

574 +38c-25=0 Ans

@ | o7 —53")+50=0 o
3 —5(3* x3)+50=0

3= ~15(3")+50=0

Let u=3"

u? ~15u+50=0
(1e~=10)(xz~5)=0

8‘= tNn .

fn=1 L
3=

|
| Page 149
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ig3" =lgl0

————

xlg3=1

xX= -—%* = 2.0959

fg3

x=2.10
Ifu=35
3*=35
3" =1g5
xig3=1g5

-t
*ig3
x=1.464

x=1.46

(i)

64 x8” = 2™
26: X23y =2x+l
6x+3y=x+1
Sx+3y=1 : o e {1

817+ 27 =i

729"

34(5-:) _333(3»3) - I

3¢
320—4:.-3;«-3 23-6 y
20-4z~3y—3=—6p
—dx~3y+Gy==17

43— 3B 17 O ettt T
Eqn (1) + Eqn(2)
9x=18.
x=2 Ans
Ifx=2,5(2)+ 3y =1
3y=1-10
3y=-9
= -3 Ang

BP/2017/151

(i)

b +ax+bx=)' =ll +(a:+b:t1)r

~184 [:](I’Ia b + @(1‘)(ax+ b 4

=1 +Blax+ b?) + 28(a’F + L)+ ...
=1+ Bax+ 8hx" + 282X + ...
=1-40x+ 7484 + ...
Compare tenns in x,
8ax = —40x
8a=~40

40

a=—-—

L
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Compare terms in X
8bx* +28a’x* = 748x*
86 + 282% =748

8b = 748 — 28(-5)

5 T4B=28(=5)

8
b=6

PG (] BT
() (et s

Term independent of x is ] 13% Ans

T e e O O O R
Gkl

9.8.7%° =9-8~7~6k"»
1.2-3  1.2-3-4

1=

k=

7o) - G ()

e84 g lEx,
27

8!

i
(l —~3x? (-1— 224x +-%2:"E + )

6k
4
2
3

> 3 e

224x _Exﬂdf
0 9
2x 224 1448

N o e

9

Term with & =

Coefficient of ¥ =
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dy
Atx=2 Z=-24
Tk

-—24:3)(22 ~6x2+¢
c=-~24-12+12
c=~24
Therefore %=3x2 -6x-24
y=[(3x* - 6x— 24)x
3 6x* .
y=x"— —-2-——24x+ pwhere p is a constant.

Atx=2,y=~ 40

—40=2°-3x2"-24x2+p
p=—-40-8+12+48
p=12

therefore y =x° - 3x* —24x+ 12

When %=0. 3P -6x-24=0

#-2x-8=0
x~-4)x+2)=0
x=4o0rx=—2
Al x=4 y=4"-3x4* -24x4+12
y= - 68
2
Atx=4,-‘;x—‘r=6x4—6 =18>0

Therefore {4, —68) is a2 minimum point.

2
At x=-2, %‘2’-’:6(—2)—6 =_18<0
At x=—2, y=(—.—2)3 “'3(—-2)2 —24(-‘2)4'!2
y=40

Therefore { —~2, 40) isa maximum point.
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o e —

(i) P Let PM be the lamppost, JK be Jovan, JM be 1
the shadow of s m,
Let LJ be the distance of Jovan from the
iamppost of x m.
bm
15
-
L¥¢—xm—P/ sm M
e
By similar triangles, .
s 15 j
s+x 6 '
1
S==txt+8§ -
soLoo
4 4
3 x
—y = —
4 4
X
§==
3
ds 1
dxr 3
ds ds dx
By the chain rule, —=—x—
°l d dr a
ds |
—=—(-12
" 3( )
=—0.4m/s
Sbadow is decreasing at 0.4 m/s,
(ii) | Let LM =y m,
By similar triangles
y-x_15
¥ [
F=x 1
¥y 4
4y~ 4x=
4y—y=4x
Iy=4x
&
Y=
& 4
dx 3
By the chain rule, == Q K
dar o d
22
Shadowisdeer... . ... __ " l
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Atx=2,i=-24
dx

—24=3%22—6x2+¢
i c=-24

& a2
Therefore —2 = 3x? ~6x—24
erelore X
y= J' (3x* —6x—24)clx

6x° i
y=x— -—i- —24x + p where p is a constant.

Atx=2,y=- 40
{—40=2°-3x2>-24x2+p
p=—40~8+12+48
p=12

| therefore y = —3x% = 24x + 12

When 35’-*—-0, Ix?-6x-24=0
ax

#-2x-8=0
(x—4)}x+2)=0
x=4orx=-~2
At x=4, y=43 ~3x4%2~24x4+12

y=— 63
2
Atx=4, %x—{-asm-s =18>0

Therefore (4, —68) is a mintmum point.

2
At x=-2, %-:6(—2)—6 =—~18<0

At x=-2, p=(-2)’ -3(-2)* —24(-2)+12
»=40
Therefore { —2; 40) is a maximum point.
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15m

Le——xm—»/ sm M

Let PM be the lamppost, JK be Jovan, JM be

the shadow of s m.

Let L} be the distance of Jovan from the

lamppost of x m,

By similar triangles,
s 15

s+x 6

s-—--i—(x-t—s)

ds -
= X
dx

dt
ds_ |
—_—=—(=12
ar - 3(' ’
=—0.4m/s
Shadow is decreasing at 0.4 nvs.

(ii) | Let LM =y .
] By similar triangles
y-x _15
y 6
y—x_1
4

=

y
4y~4x=y
4y —-y=4x
Jy=4x

3%
Y73
& 4
de 3

By the chain rule, % = % % %
4 -
;(—-1.2)

Shadow is decreas
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= /1255in(9 + 63.4%)

|8 1 (W) | Max value of 4 = \/1_25 m when 8in{6+63.4°)=1. T
£ 9+ 634°=90° 1
| §=90°-63.4°
=26.6"
| (iv) | When 2= 10.5m
JV1255in(0+63.4°) =185
. 10.5
sm(6 +63 .4") =
125
8+63.4°=69.9%0r 110.1°
8=65%0r46.7°
9. 1 {D) ;. d Al
af 2 )= (4x~1) Z(Zx)—2xz(\f4x-1)
dx\ J4ax—1 4x-1
1 =l
2(4x-1)7 - 2;{12}(4: ~1)2 (4)
- 4x-1
L
Adx -1 -2
L (4x~1)2
4x—1
L24x-1)—4x
(x—1)?
_ 8x-2-4x
Jiax-1p
_ 4x-2
Jiax-1y?
@) pye A2 ey =0

;?[41-1}'
42x-1)=0
Zx~-1=10

1

xX=—

2
1
439
Equation of 4Bis y—0=1(x --1?:).

|
y=x-=
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1fy—x——l- meets y = —-TM :
2 J(dx-1y’
l 42x-1) | |

J@x-1y 2 |

4 1
2x—-1) ———=—=|=0
B {Jﬁx-ll‘ 2]

-

i =
Jéx-1y 2

4x—1=183
Ax-1=4
4x=5
]
4
5 51 3
lft-z,)' 2 2'4(proven)
(i) r {
IS | x=2~

C

ifs 1y,3 & .,
Area of triangle ABC E(Z—E)x e uni¢s”.

Area enclosed by x= 2-!- y M= 42 , the curve and the x-axis

2
P 2L
b o 2
= J}i(_zf_...?dx_g de
2(4x-1)? 2 (4x~1)t .
- 18 |
2x
=2
L 4x-1 4,
1
- 2x2s 2x1.25 |
Vax25-1 Jax12571 :

L=
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1 , avd the x-axis = i + E).

2 32 12

1%
=1-Z2- or  1.11 units®

Areaenclosed by the curve, the liue 48, x = 2

0.

@) | x*+y* —24x—16y+108=0

P24+ - 163) = —108

12 —24x+144+ y* —16y+ 64 =—108+ 144+ 64
(x— 120+ (- 8= 100

Coordinates of A is (12, 8)

Radius of circle= \/IE = 10 units

@) | ify= —2
x? +(=2)* -24x-16(-2)+108=0
x*—24x+144=0
(x-12y*=0
x=12
Since there is only point of contact, y= —2 is a tangent.

(iii)

‘ x
P(~38, —2) o2, -2 y=-2

Let Cheat (12, —2),
Gradient of AP = ﬁ_ﬁ =l
12+8 2
Gradient of BC= -2,
Equation of BCigp+ 2= —~2{(x— 12). |
p=—=2x+24-2
y=—2x+22
If y = —2x+ 22 meets x*+y* -24x-16y+108=0
x? +(=2x+22)% - 24x—-16(—2x+22)+108 =0
Feal . e0ws 484 - 24x+32x -352 + 108 =0

[

(0.

i
SEos I
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e —

X ~16x+48=0
x-12)(x —4)=0
x=12 (rejected) orx=4
Ifx=4, y=-2x4+22
y=14
B(4,14) Ans

10. | (1 -
M) | Gradient of 5p= 1422 - 4
4+8 3
Equation of tangent PBis y— 14 = g(x...‘;)
’ 3y—42 =4x- 16
3y= 4x+26 Ans
T [y=cs
Iny=e™ +Inb*
ny=—A+xinb
X 5 i0 15 20 25
my | —157 | 0058 | 208 | 411 | 6.4
(i) | From the graph, ~4= —~4
A=4 (accept 4+02)
4+2
Ind~ —
15 I
b~149 - (accept 20.1)
() [Ify=15, In15=270
From the graph x=~17.2
(i) ys =g :
-x i
y=e?
hy=~i
3
x 0 12
Iny 0- -4
.z
e 3 =b"
el
3 e~§ =e™ b
: From the graph x~5.5.
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2017 4E AM Geylang Methodist SA1
GMS(S)/AMaths/MYE2017/4E/5N(A)

Mathematical Formuine
i. ALGEBRA
Quadratic Eguation
For the equation ax? + bx+ ¢ =0,
o —ba\b - dae
2a

Binomial expansion
(a+ b)"=a"+(’{)¢‘ b+(g)a”“2 b2+ ...+(:)a"’“"b"-+ Y

wherenisapnsiu'v&integwmd[':)_-. nt =ﬁ"-13--;_:_:ﬂ—!""1)
2. TRIGONCMETRY

Identities
sipzA +costAd=1

cosec? A =1 + cot2 4
sin{4 + B) =sin4 cos B+ cosA sinB
cos(A & %)= cosA4 cos B 5 sind sinB

el % B) = T and wn B

sin 24 = 2sinAd cosd
cos 24 =cos2 A —sin? 4 =2c0s24~1=1-2sin%4

2tand

tan 24 = ~~=
" 1 —tan?4

Formudae for AABC

_a_ _ b ¢
sind sinB smnC

a?=pt+c2~2bccos 4
H
A=§-ab sinC
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GMS(S) AMaths/MYE2017/4E/5N(A)

Show that the equation x* + (2 — £)x + k= 3 has real roots for ali real values

of k. 14)
()  Skeich the graph of y = |4~ . 2]

(i) Determine the number of intersections of the line y= %-x with

= |4 A, justifying your answe. 12}

3x? +2x-28 .

Express =m0
X T in partial fractions. (5]

A rectangular block has a square base. The length of each side of the base

is (2v2 —+/3) m and the volume of the block is (212 —13v3) m?
Find, without using a calculator, the height of the block in the form

(aV2 + b\/— 3) m, wherea and & are integers. l5l
Find the range of values of x which satisfy bath of the inequalities
3-2x<35,
2x2+3x<2. (4}
Given that log, (.vr3 y) = pand log, (—Zz-) =g, express log, {xy) in terms
X
of pand g. (4}
Solve the equation ¢** =¢* +12, 151
Given that the expansion of (a+ x){I - 3x)" inascending powers of x is
2—47x+ b2+ ... find the values of the constants #, @ and &. (6l

{Turn over

| 3
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GMS(S) AMaths/M YE201 7/4E/SN(A)

A collector bought a painting in the beginning of 1990. The value ¥ dollars

of the painting is given by the formula ¥ =2800 ¢, where ¢ is the time in

years since the beginning of 1990 and & is a constant.

(1) Find the value of the painting when the coilector bought it. n
The value of the painting in the beginning of 2010 was 10000 doltars.

(i) Find the expected value of the painting in the beginning of 2020. 131

(#i) Find the year in which the expected value of the painting first crosses :
40000 dollars. 12}

1
Solve log, (3x~1) =log,(3x) - 5 5]

The expression ax® + 2ax® — 15x+ b is exactly divisible by x+ 3 but leaves
aremainder of — 12 when divided by x—1.
(i) Find the value of @ and of b. {4]

(ii) Using the values of aandb found in part (i), factorise the expression
completely and hence solve the equation ax® + 24 —~15x+b=0 [4]

The roots of the equation 2x> — 3x + 4= 0are & and 3.

(i) Form a quadratic equation whose toots are & —2 pad g 2. - [6]

(ii) Show that4a® = o - 12. {34

(i) Find the value of & + 3. {3}
4
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GMS(S)/AMaths/MYE2017/4E/5N(A)

Ya
3\
Alk,28)
0 x

The diagram shows the quadrilateral O4BC.
The coordinates of 4 are (k, 2k), where k£ > 0, and the length of O4 is

V20 units.

(i) Show that k=4,

AB is perpendicular to OA and B lies on the y-axis.

(i) Find the equation of 4B and the coordinates of B.

The point C lies on the line through O parallel to y + 3x =5 and aiso on the
perpendicular bisecter of AB.

@(ii) Calculatethe coordinates of C.

(iv) Catculate the area of the quadrilateral OABC.

{2}

{4}

14
i2]

BP/2017/165
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GMS(S)/AMath/P2/MYE2017/4E/5N(A)

A curve is such that £y —-i—g . Given that the curve passes through the
dc (2x+3)

point {1,—2), find the coordinates of the point where the curve crosses the x —axis.  {4]

The radius, r cm, of a sphere is increasing at a constant rate of 0.5 cnv's.
Find, interms of 7, the rate at which the volume is increasing at the instant

when the volume is 972z cm?. 4]

[Volume of sphere , ¥ = -;-m"]

An experiment on the topic of Optics in Physics was carried out to find the focal length,

f cm, of a certain type of lens. The experiment reguires the student to place an object at a
distance, # cm, from the lens and te record the distance, v cm, at which the image can be
seen on the other side of the lens. The data below shows some of the tabulated experimental

results.
U 15 20 30 40 50 55
1% 52.5 273 18.9 18.3 5.2 147

It is known that #, v and f are related by the equation -l-+-!—=-!—;
u v

It is believed that an error was made in recording one of the values of v.

@G) Plot ! against -l- and draw a straight line graph which
v u

represents the experimental values in the tabie above. 2}

(i) Determine which value of v is the incorrect reading.
Use the straight line graph obtained in part (i) to estimate
the correct value that should replace the incorrect value of v. [2}

Gi}) Estimate the focal length of the lens, f cm, from the graph. (2}

(iv) Verify the accuracy of the straight line graph drawn by evaluating the gradient.  [1]

A polynomia =12x+4, f(-1)=1 and £(2)=19.
(iy Using integration, show that f (x) =2x* +2x* - x-3. 141

iy Shaw that x =1 is the only.solationda_ £/x)= ONeed a home tutor? Visit smiletfitdr.sg
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GMS(SYAMath/P2/MYE2017/4E/5N(A)

Variables x and y are connected by the equation y =a*”, where a and &

are constants. Using experimental values of x and y, a graph was drawn in which

lg y was plotted on the vertical axis against x on the horizontal axis. The straight line

which was obtained passed through the points (0.48,0.7) and (0.6,0.82). Find

(i) thevaluesof g and b,

(ii) the coordinates of the point on the line at which y =0.1*.

A curve has the equation y= (x- I) V2x+1.

(i) Show that 4 =——l‘—x¢—~—', where & isa constant and state the value of &.
dr 2x+1

(i) Hence, evaluate j: ’ ;7% dx .
x+

The point 4 (—l F 2} lies on a circle with centre (3, ——I}.

(i) Giventhat 4B is the diameter of the circle, find the coordinates. of B.

(ii) Find the radius of the circle and hence, state its equation.,

Another point C(3,4) lies on the circle.

[4]
13

(4]

4l

(2]
2]

A line which passes through the point A4, cuts the circle at point D and is parallel to 8C.

(i) Find the equation of the straight line 80D.

The equation of a curve is y = x*(x—2)".

@i Show that -3{- =4x(x=1}{x~2) and hence state the number of stationary points

of the curve.

(ii) Find the coordinates of the stationary points of the curve.

@iii) Find anexp , ce determine the nature of these stationary

points.

{4

(3

(31

i
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GIAS(S FAMathVP2MYE201 7/4E/SNIA)

2x+6

9  Thecurve y=f{x} is such that f{x]= vy where x=a.
() State the value of a. i1
(iiy Find £'(x) and explain why the curve y=1{x) is a decreasing function. 4]
The curve intersects the x—axis at the point 4.
(iii) Find the equation of the tangent at 4. 13}

(iv) [If the normal to the curve at 4 meets the y—axis al 8,
show that the area of A4GR , where O is the origin, is 4.5 square units. 13

19 The diagram shows the curves y=dcos2rx and p=-2sinx+3 for —r<xr<xr mdians
A, B and € are the axes intescepts of the curve p = 4cos2x.
O and E are the turning points of the curve y=-2sinz+3.
The curves intersect at the poims ¥, X, ¥ and Z.

F=dcosldx

—3

® X

L
i) Sate the coordinatesof 4, 8, C, D and E. |51
(ii) Show that the eguation 4oc082x =-2s8inx+3 can be cxpressed as
sin x~1=0. i2|

(ili) Hence, find in radians, the x - coordinate of ¥, X, F and Z. 4]
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: CMS(S)AMath/P2/MYE2017/4E/5N(A)

11 The diagram shows a rectangular single bed with wheels, 48CD, which is hinged to the
wall at 4. It is given that the dimensions of the bedis 1.9m by 0.9m and L m is the
perpendicular distance from the wall to C. The bed can be rolled such that the angic between

the wall and the side, 4D, of thebedis & and that 0° <8 <90°.

Wall

(i)  Show that the length, Z m, can be expressed as L =1.9sin@+ 0.9cos &. (3]

(i) Express L intheform Rsin(f+a) where R>0 and @ isanacute angle. {3

(ii)) - Hence, find the maxrmum value of £ andthe corresponding value of 8.

(iv) Find the value of @ when L=13m. o 2]

12 () Provetheidentity cos‘x—sin® x+2cos? x—1=2cos2x. 13

(i) Solve the equation 2cos* x—2sin*x= V2 ,for O<x<z,

giving your answers in terms of 7. (4]

i) Giventhat 3cos* x—3sin x = +3sin2x , and without using a calculator,
4

(a) deduce that tan2x=+/3, 12
(b) find the possible values of tanx. {3]
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: ; +(2~kx+k-3=0
] b? —4ac=(2-k)*—-41)k - 3) M1
=4-4k+hZ—-dk+12 i
= k? -8k +16
= Gke~4y? MIAl |
" Al >0 isnot
~The equstion has real rooss for all real values acceptable
of k. (el
2(i) |
5
- B210
<10 [40) =X
i
(i) | No- of solutions =2 N
Justification: Carrect sketch/ Explanation/ Solving Al ]
3
3 . ]
x2.75x+6[3xz+2x_28 Bl 1
3x2 —15x +18 i
17x — 46
x2..5x+6=(x_3)(x+2) BI
17x—46 _ A + B
et s — ez T 23 »
17x "4‘6=A(x_3) + B(x ._2)
St {Taking x = 2)
A=12
a & 5] | [Ta'ﬁngx = 3!
= | 12 s
I St oz —— e — | MIAL (5]
e =T *
P i e

| |
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i 21v2~-13+/3 ’ ‘ 1
Helght = ———7 S '
(2v2—3) |
| 2142-13V3 |
= e |
8—4V6+3 ;
_21Y2-13V3
11-4v6 .
_ (21v2-13v3) - (11+4V6) M1
(11~4v6) (11+4V5)
- 231vZ2484V12~143V3-52v/18
121-96 Ml
_ 754/2+25V3 |
25
=@VZ+V3) m Al (5] |
|
T 3-2x<5
~2x<2
x>~1 Bl
2x24+3x-2<0
2x~-1Dx+2)<0
1
~2<x<3 MI1A1
1
a-l<x<y Al (4]
logs(x*y) =p
SIOgb X+ log,,y ) 7 S $)) Mi
l°ga( ) 9.
logyy — 2logpx =¢ ......... 2)
M1
(1)-(2) = Slogpx=p—q
logy x = sq
log,y = q + 2252
logy, xy = log, x +log, ¥ |
= o +q+ 2 -2 {
! MIAL | (4] | E
, i
} !
SR § eed_ahame_nﬁaiwisitsmjletutdr.sg
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e —e¥—-12=0 T
lety = e* |
y2-y—-12=0 Ml |
(y=-4)(y+3)=0 |
y=0 or ==-3 (N.A) MIAt
e*=4
x=In4
=139 (3s.k) MIALI | [5]
(a+x)(1-3x)" =
7
= @rfi=(3) 0+ () 6 4]
—_ : n
—(a+x)[1-3nx+(2)9xz+m] M1A1 I
= a—3anx + (;)9::::2 +x —3nx? +
=a+(1 -3an)x+[(;)9a—3n]x2 + iMi
By comparison,
a=2 Al
1—-3X2n=-47
—6n = —48 Al ‘
n=2_8
~ (8 N d Al 6
b-(z)x‘}xz 3x8 =480 (6} |
(i) whent =0
vV = $2800 B1
it) t =20
10000 = 2800e2°%
20k 10000
l (10000
2800/ _ 4 063648 MiAl
In the beginning of 2020, ¢ = 30
V = 2800¢30%0.063648
=$18898.06 (Accept) Al
=$18900
(it} 40000 = 2800¢?063648¢
(40000)
= 0.063648 Ml
I Al [6]
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10 —_—
30315(3?: bt 1) i0g4(3x) = E T
log,(3x —1 : .
‘*gf‘"-'-—fg'*)-z logy 3x —logs 2 '

o o;%x 1} Bl B1 for correct
& ( z:) i application of
2 Ml change of
log*(3x ~1) =2 log4( = ) hase
2
3x~1) = { —
log,(3x 1)2 Iog4_( 3 )
ele 27:_ M1Al
A
Ox? - 12x+4=0
(Bx-22=0p
=3x—-2=0
.= 2
£ Al 5]
11 th Let f(x) = ax® + 2ax® —15x + b =
f(-3)=0
~27a +18a+45+b =10 f
~%a+4+b=~45 — (1} M1
fQ)=-12
a4 2a—-15+5b6=-12
3a+b=3 ——{2) M1
{(1)~{2)})= ~12a = —48
a=4
124+b=3
h=-9
a=4, b=-9 AZ
{in
4x2 —4x ~3
x+3{4x> +8x2—15x -9
4x3 4 12x?
—~4x% — 15x
—4x% — 12x
~3x -8
-3x~9
0
(x+3)(4x% ~4x ~3) =0 M1 | '
(x+3)2x~3)(2x+1) =0 MIAI
sr=_2_13 | Al [3]
! {
!
|
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12

) - =§‘,_&;'3;- 2 BiB1 |
a»ZB+B—.2a=-—-(a+B)==,—-z- Al
(2 — 2B)(8 — 2a) |
= af ~ 2a% ~ 2B% + 4af t
= 5af — 2(a® + B?) |
= 5¢f - 2[(a + B)* - [
2af]
= 9af — 2(e + B)?
3\2
=9X2~-2X(3 |
27 (’-’) M1A1 a
=7
* 3 27
» The eguationis x? +3x+5=0
ie, 2x*+3x+27=0 Al
| {i) Since @ i§ @ root,
20 -3a+4=0 Bl
2a? =3a—4
4a® = 6a? —- 8
= 3(2a?) - 8a
=3(3a~4)~8a MiAl
=aq—12  (shown)
i 3 2452 Bl
i} o +p2=(x +3B)(a + B2 ~af)
=3 [(a + B)* — 3ap]
2
=3[E) -3x7 MIAI | [12)
..
T8
1. ) (k)2+k2=80 :
Sk% =80
k=16
k=4
MIAl
{1y A(4,8)
Mos =2
Vas = --’2- Ml
Equation of A8 is
y=8=—2(x—4)
"RTT J M1Al
- B(0.10) Al

-
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{iit} Equation of OCisy = =3% ———e—e{1} ' Bl
Midpaint of A8 is (2,9) '
Equation of the perpendicuiar of A8 is

y—9=2(x~-2) , Ml
y=2x45———r(2)}
Solving(1)and (2),C is(-1,3} MIA] !
oo 118 4 0 -1 ©
{iv) Area =3 08 10 3 0 ‘
= 2[40 + 10] [12}
= 25 units? MIlA]
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ADDITIONAL MATHENMATICS
Paper 2

5 volt pancil for eny diagiams or graphs.
uge siaples, paper cifps, highlighters, glue or cotrae

Answer all the questions. _

Write your answers on the Waling Pg f
Give Ron-exact numa rical snswerksen : ; sl the case of
angles In dogreas, unlesa g diff o ;

Tha usa of a scianif
Yeou are reminded

This document consists of 13 printed pages including the caver page and 1 blank page.
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Moethematical Formualae

1. ALGEBRA

Quadratic Equation
For the equation ox* +bx+c =0,

2 =5+ 4/b% =dac

I

2
Binomial expansion
{asd) =a” +(';Ja""b+ (;)a“"b’ 3 ... 4-(”}2"'%’4 e +b"
~ r
} s -
where 5 i 2 positive integer and Mo _nt __ale=l).. (1-r+1)
r) Mu—r) 7!

2. TRIGONOMETRY

Identities
sin® A+cos® 4=1
sec® A=F+ran* A4
cosec* 4=+ oot’ A
sin(A B)=sin Acos B £ cos Asin 8
084+ B)= cos 4cos BF sin Asin B

tandttané
tan(4 8) = -
( ) 1Fan Atan B
sin2A4 =2sin Acos A
c032A4 =cos® A-sin® A= 2¢os* A-1=1-2sin’ 4
tanZA:._%E.B_"é..
I~tan~ 4 -
Formuige for A ABC
a )] <

snd snB snC
a*=b* +1’ - 2becos A4

A= é-absinC
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, dy _ 4 B
A cuve is such that —~= . Given that the curve passes through th
' dr i2x+ 3 P ugh the

point (1 ,—2), find the coordinates of the point where the curve crosées the x-axis.  [4]

. dy 4
s et . d . ...2
Given 5 +3), and {1,-2)

¥ —J -6;:3-)? dx =I 42x+3)° & =4j (2x+3)* ax

(&)~ v

At (1,-2), (x=1,y=-2)
! _
T, JE, 3 N
[(2 (1)~»3)J+°

~—2 =~2 [-5!-]+C

2
-2+==¢
*3

8

c=-—-$~ )
ey i
¥ (2x¢3) 5

Crosses the x — axis = y =0

§
(2)(5)=-8(2¢+3)
10.=-16x-24
16x=~24-10
16x =34
. KT S §
....v—-A‘.‘_‘-——u——Z"‘~"2 IZS
T 8 8

Coordinates: (—-—’g, ) ;[-2%.0) i (-2125.0)

. o

{Turn over
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L]

Theradius, r o, of a sphere is increasing at a constanit rate of 0.5 cws.
Find. in tems of 7 . the rie at which the volume is increasing at the instant

when the velume is 9727 om’, 141

[Volume of sphere, ¥ = -;-er’}

e TS P ———

Given: Y-—-‘—;—:::-’ L V=922 o %:-=0.5cms'
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An experiment on the topic of Optics in Physics was carried out 1o find the facal length,

F cm, of a certain type of lens. The experiment requires the student to piace an object at a

distance, « ¢m, from the fens and 1o record the distance. v cm, at which the image can be
seen on the other side of the lens. The data below shows some of the 1abulated experinental

results.

% ] 15 20 | 30 w | s | 5 =

525 | 278 | 189 183 | 152 | 147

|

iisknownthat i, v and S arerelated by the equation l+-l-=-}-.i
"t v

Tt is believed that an ervor was made in recording ane of the values of v.

(1

{3}

(ib)
(v)

Plot L against ;l and draw a straight line graph which
v +

represents the experimental values in the table above.

Determine which value of v is the incorrect reading.

Use the straight Jine graph obtained in patt (1) fo estimaze

the comrect vahie that should replace the incomrectvalue of v.

Estimate the focal length of the lens, f cm, &om the graph.

Verify the accuracy of the straight line graph drawn by evaluating the gradient,

t2i

2]
2]
(4

re.

Tab

U

{ii}

Gin)
y—intercept, ¢ =—a1f-
fAscept: ¢=0086 + 0.001)(3sf) x-x  0-0067 —0.067
S m=~1 (=-1) (Graph & accurate) fﬂ;izj

f—— = f= Ilﬁm-‘m- Gmphgcnueﬂstummanwhmbmuimd]

{Accept:

e L e S ——1

Yw X = 1 vs L ; Gradient, m=-1 ; y—intercept, c==—l-
v o ou ‘ S

30
A ;f“ﬁ.—'._. (=TS

'.'.'_4‘4 Y g eVl !
ek i_., :x‘:::!ﬁ'_’.'__,; _-.'“ TP it r

Correct Plou X, Y-axes/ Labet (gzaph coonimam ew) ~¥
Suitsble Scale / Best Straight Line /Cuts y—axis (need not cut xaxis) —

Incomrect value: %:o.oss = »=183

Cortect value (from Styaight-Line Graph): i =006 = v=164(3sf)
!..‘
1

[Acctpt —-=006]1 £ 0001 ; v=164 * 0.3)

1

“"From graph, . (V) Comparing gradient, m=—I (from equation)
T From graph:  (0.067,0.019) : (0,0.086)
yi=y _0.086-0013 0067

At T
e =

8085
(depmlﬁng on student's mewer

5 [Yura over
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= oA s
BT

A polynemia) f(x) issuchthat f{x}=12x+4, £'{~1)=1 and f(2)=19.

(i}  Using integzation, show that f(x)= 2x' +2x* - x-3. [4)

(1) Show that x=1 istheonly solutionto §{x)=0. 13]

Ll i e ke ke i e T —

() Given: f'(x)=12x+4, {'(~1)=t
)= [47(x} ax
£(x)=f(26+4) dr

xm xo-t
=12| S [+ 4] —
lz[lﬂ]f ,[04-1]“

3 . ]
f’(x)—-:IZ[%]f.Jl[fl—}}c

Since:  f'{x)=6x* +4x-1, f(2}=19
f) = [els) ax
flx) = [{6x* +4x-1) ox

P il P B a2 e
2+1 141 0+1

3 2 1}
545 )

f'(x)=6x' +4x+¢ f{x) =2¢"+2x —x4c
r{-1)=1, £(2) =19, '
F{-1)=6(1F +4(=1)+¢ £(2) =202 +2QF -(2)+¢
1 =6-44+c = 19 =16 +8-24¢
¢ =t-6+4 ¢ =19-16-8+2
=~ ¢c=-3
= f(x)=6x" +dx~1 B £(x)=22" +257 - x -3 (Shown)

(i) Show: x=1 istheonlysolutionto f(x)=0
(x~1) isafaciorof f£{x)=2¢ +2x=x-3.
Try: £} =20) +20)~(1)-3
=2+2~1-3
=0

= f{) =0 = x=lisasolutionto f(x)=2x*+2x*-x-3=0 {BO

2% +4x+3
x-1)2x% + 257 -x-3

~fr ~2?) 4 4

i(x) =22 #2x* ~x~13=0
2 2 42x*-x—3=0
= (r-1)fa +bx+c)=0

(x-1)(2x* +4x +3)=0 ar-iz ¥

(x=1)=0 : ‘(2-»:2 +4x+3'}=0 ~(4x’—4x)f~l«

Lx=1 ; (a=2.b=4,c=3) T 353
b —dac =47 -4Q)(3) ~(3x~3)

=16-24 fuxg

2 _ P e
b —hamy S S0 OR By Synthetic Division:
No solution for: :
(2x* +4x+3)=0

Henc- = * = 7 l‘o t)=0 [
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bex

Yoarlablea A2, EERBRRRIET PHoE SRV MY 5 %2 pra b B B 16 which
Ig v wasplotted on the vertical axis against x on the horizontal axis, The straight line
which was obtained passed through the points (0.48,0.7) and (0.6, 0.82). Find

T NP

. E————————
—— e

() thevaluesof a and b, 4]
(i) thecoordinates of the point on the line atwhich y =0.1". i3}
(i Giem: y=2a" (i) y=a*" (a=10, b=022)

Igy=lga™* p=1040 1)

gr=(+x)iga y=0.1% -{2)

igy=>blga+xiga (=(2): 16> =04 ey

ey ={ga)x+blga ﬁﬂ Y

Y= mX+ ¢ {1 g =(ﬁ)

Yvs X =>lgyvsx
Gradient, nt=1ga '
v-intercept, c =5lga

104 = (1 B"’)’
190 =10

= 0.224+x =-x
(0.48.0.7} and (0.6,0.52) x4+ =-0322
P =0 2x =-022
777 s - =
X, ~ & - x 0.13
iga = TN Sub x=-0.1] in Stvaight-Line equation:
0.6-0.48
0.12 = Igy={1) « +022
Ty lgy=[)(-0.11) + 022
lga =1 @} lgy=-0.11 + 622
log,a =1 n lgy=0.1]
a =i Hence, point on the straight line
b1l gt =g = Igy=x+022

(x.3py) = (0.48.0.7) , jga=!} (s.lgy)s(-0n.011) FaH

lay =(ge) x +blga |

07 = {t) (0.48) +5 ()
b = 07-048
A0 = 022

Hence, Straight-Line equation:
lgy=()x + 0.22
Y=mX+ ¢
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§ A corve has the equarion v={x-1)v/2x+1

RN

i}  Show that %gﬁﬁ,\vheuc L is sconstant and siatethe valne of 4. - |4]
. 2 6
ity Hence,evalvate L Sﬁ dr . 14]
'rﬁ (i) Given: y *—'—{,1—1}#2:-#1. Let m=x—I
i _d_,g =gdv + ran 9_’,{:;
| dx dr
i
=lxr-1]] — 2x+ 1)1
(x }( I"_#z”:] « (=) o
x r=(x+ 1}
I e — JE 1 de 1 L
1 +1 . L Ex‘—=~2—(zr+:}.~ ')
_x-1 [Veren) e E@ & o
Jix+l Vx4 ey 3 o Bxel)z
I i N (2x+1) dv 3
Jll’+f ;31-'-‘ dx (22"'")%
x-t+(2x+1) dv I
J2x+] — = E—
M eben dx sz"l’]
; Q::F-h [Tauuh - 3‘1-3} ﬁ
+ 'dr h't‘l . ZI+I ' :l‘:":-:j
iy From{il:
3x _ o plf e -
T ! '35:—::-!: dr = {I 1] 2x+l + ¢ had ( )
! 6 2} 3
- 2 dr = = dr
S v oy I (e )
" (3.] . . il
5 Vix+l
= (%-) [(x-l) V2r+l+c ] - From (¥)
;)

e -

2x+1 (5 ey
; 5 (%) [(q2~1 f&D)+1 )~{10-1 /20)+1 )]
; . (-fz;} [u;JE).—(-\E)]=(§)I(l!)(5)*(‘nl
e
e b 5_513 ; 33% . 224 EE:‘ i

|
i 9 {Turn over
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The point .2 (-1, 2) licx o0 a circle with centre (3.1}
(i) Giventhat 4B is the diameter of the circle, find the cacidinates of 8. 12
(it} Find the radius of the circle and hence, state its equstion. i2]

Another point € {3, 4) Fes on the circle.
A line which passcs through: the point A, cuts ¢he ciscle a2 point D and is parakelto EC.
(iii) Find the equation of the suaight line 8D, 14}

{i} Given: Centre (2, —-l) R A(—-l . 2]
Le:  B(x.y
Midpoint of 4B is centre (3, -1} { AB is dizmeler]

(_.fgix‘ y,+v.) (.~1)

2
(_153_{ 3::3} (.-1) MY
Comparicg x— ¢omponent. E‘::t:aparing y -~ companent, "
- “’2”=3 = .2;%’_.’:.. - 50, -4) @
-1+x=6 2+ y=-2
x=7 y=-4

{5y Cenre (3.-1): 4{-1,2)
Radius = 'J(-*J -x.f +{m~») -
= JB-(=1F +{-1-2F =JG+1f +{3F =@} +{-3F
=415649 J—

Radins = 5 urndts
Equation of ¢itcle: Centre {3, - )) ; Radins = 5 onits

Standard form: {x—af +{y~8) =r* General form: x* + ¥’ +2gr+ 2/ +¢=0

(x-3F +{v-(~-1)}=§° (x=3)F +{p+1f =25 |
(x-3) +{y+1) =5 X —6x+9+y +2y+1-25=0
(x-3} +(v+1)f =25 x4yt ~6x+2y~15=0
g~ - ~4-4 . 1
G _ Mg =z.i.':.__i’ e Equationof 8D:  8(7,-4) . nep =3

- m‘x-___‘_z @ y—y‘—n;(r*x,) e
: —(3-7) @

3 i —{-48)=
M= Rty = ~2 (AD/!BC) r=(-4) 2

AD is dizmeter, ZACB= LADB=90° yed=l(x-7)
(¢ in semicircte) ) 2
(601 BE), (atzoYlmac)=~1 yes-z-a
(mga)(‘;é’)zl-l i RS S @
myg === L] R o
-2 2 g
— T 4
I — T— ——
R |
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8 Theequationofacurveis y=x*(x-2),
()  Show that -:2 =4x(x~1){x-2) and hence state the number of stationary points
3
of the curve. 131
(i) Find the coordinates of the stationary points of the cinve. i3]
>
(iti) Find an expression for %}Z and hence determine the nature of these stationary
poirs. [4]
- - = 2 = J
| 8 () Given: .; =x*(x~2) Let: ¥=x?
' T =udr s v sy
5 : . dl'
=()@)e-2) + (x-2Px)  [E
={2x)(x~ -2) I{.r]'i‘ {'r— Zﬂ v=(z-2)
._(Zx)(x 2)x-2]=(. t)(x-Z)(2)(x-A¥). %z 2e-2)0)
=4x(x-1)(x-2) (Shown) ;
. % =2x-2)
Stationary points: —&E =0
4x(x~1){r-2)=0
3 solutions for £ or %= 0
- Nunber of stationary points: 3 (Shown) &3}
() From(@):
dr(x-1){x-2)=0
—45=0 - (x-1)=0 = (r-2)=0
=x=0 o x=] = x=2
Substitute in y = x> (x~2)°,
- y=0'(0~2)? - y=P(1-2f - y=2(2-2Y
=y=0 = y=1 = y=0
*. Coordinates of Stationary points:
(0.0) B} (1.1) (2.0)
2
(i) %;éf <dx(x—t)(s-2)=dx{r ~3r+2)=4x' - 1267 4 gy
2 .I'I'r.'l._'"i
= =43l - 12(2) 48 =104 - 2448
- 1oy
Lf' =12(0) -24(0)+8 =3 [ :-n] (0,0) (Min. pt.} @
#- e 'i'!,‘...l
‘2
Y =124 - 24()+8 =12-2448 =-4 [HJ <u] ~» (1, 1) (Max. pt) @]
dr =x| dt’: ﬂ's&q &
A
H d?

R,

......

I —19a¥ _aalae waT -48+8 =38 (hl;-n] -+(2.0) {Mmpﬂ@
& 7 |

H [rum over
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The ceave y=f{x) issuchthat §(x)= ?:Liig where x#4.
X+

9
(iy Ssatethevaleof a. £
¢i) Find f{x) and explain why thecurve y=F(x) isa decreasing function H
The curve intersects the x - axis at the point A.
¢il) Find the equation of the tangent at 4. 13
(W} I the aormsl to the curve at 4 meeisthe y—axis at 5,
show that the area of AAOF ,where O is the origin, is 4.5 square vaits. I31
5 (1) flx) isnot defined when x+1<0
Hence, x+1#0 —» x2-1 2 x#g
Valueof ¢ i ~1
. 2r+6
@ flx) = x+1 Let: n=2r+6
v~ dy dre
" o BT U —_=1
f (x) - pl dr
r+1}{2)-(2x+46)(1) 2x+2- e
_{r+1)(2)-(x46)(1) 2x42-2x-5 ot N
{.'l"" !} f.'l.’-l- 1’]’ ]
4 o Er =
f' B r———— ir
Wy
{z+1} >0 (v~}
— — <0 :
{x+1) LA
= fx) <0
. Hente y =f(x) is 2 decreasing function !
(i) Curve intersects the x - axis = y=0
y=£(x}=0 My B T=-3 Equation of fangent:
£x) = -43 A(—3.0):m,,, =-]
o1 y=3 = myle-x)
-4 “0 = -1{x—(~3)
F-3) = S y
('-3 l) = y = ~1{x+3)
£(-3) =-1 Ly = -x-3
m,, =-latx=-3
vy {mg )(m,,,)--»! Meets the y - axis: .. Aveaof AA4O8B
(— I)( mv =~1 x=0 = (0.5) (baSEJ (l beigh{)
{m..)=1 y=0+3 =(635)3)(3)
Equation of mormal- y=3 = 4,5 squere units -
AL sm =1 300,3)TED) (Shown) 2:;}‘»1.-
Y-y =n (x -J,) \ %u-il J’ -__:;‘:-‘-1- Ir
y=0 | i
y=x R
T = - i wmia

£2
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10 Thediagram shows the curves v=4c¢0s2r and y=-2sinx+3 for —w<xsn radans,
A, 8 and C sre the axes intercepss of the curve ¥ =4c¢os2x.
D 20d £ aré the tuming points ef the curve y=-2sinx+ 3.
The curves intersect at the points 3, X, Y and Z.

¥
D
- A y=4¢082x
y=-25iny+3 4 ¥
E Zz
R ‘\ 5 ¢ e
o/

v

() State the cocrdinates of 4, 8, C, D and £, 151
() Show that the equation 4cos2x = ~2sihr+3 can be expressed as
8sin® x~ 2sin x~E=0. 2]
(/i) Hence, find in radians; the x - coordinateof W, X, ¥ and 2. 14}
0 () A4 - v-inleroeptof y=4cos2x — x=0
y=4cos2{0) = doos 0 =4ft) =4 . A{,4) [BR
B, C—»x-interceptsof y=4eos2x — y=0
O=dcoslr
{ cns?_r w () ottt ] .
e

e -]
T < — T

[ dx=—0r,— s g - 3[_._,1;]

| 2°2 % NS 4 %
i T T TR I S
1 = == I i —-3-2 B----—‘— "a =
S S > c(z0) o

D, E— tuming points of y =-2sinx+3

x—coordinaeof D = -—g— ; y—coordinateof D = 243=5

) Fwe

I x- coordinate of £ = & ;s y—ooowdinateof E=-2+3=1 E{E-.IJ @
2 \2 J Ty

f

| doos2e=-2sinv+3 {cos2r=1-2sin? x)

: 41 -2sin’ x}= -2sinx+3 IE

.' 4-8sin* x=-2sinx+3

0=-2sinx+3-4+8sin’ x

| $sn” " ~ jwn)

T [Tum over
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. —

|

ey, i —— —

LT L —— .
R Wbt im0

€y r=4coslx = {)

y=-2sms+3 = (2
{intersection points)
)=

4cos2x =~-2sinx+3
8sin®x~2sinx~1=0
(3sinx+{2sinx-1)=0

[From (i)}

{4sinx<1)}=0

dsiny =-1{

sinr--l
T

[sin x is negative — Quadrants 3 and 4}

Basic angle, & =sin™ (%] —a= 0.25268

Wl

= 1=-025268 , ~(7-0.25268)

= = -0253 , -2.39 (3sf)

. x~ooordinateof W= 289

- X —<oordinateof X =

2 x- coordinate of . ¥ = %
. ¥—coordinateef Z = 5—:—~

ssive
2630 <

- 8sin’ x

(2sinx-1)=0
2siny =1

sitn**-l
|

+] +2sinx
—j . -4SSRJ
-1 -2sinx

{sin v is positive — Quadrants | and 2}

Basic angle, o

=sin"(—;-) »a=Z

6

v
=2 ;:f. (;r..i}
6 6
& 6

I

~0253 fBIE

T
iE

B E

9
1 4

53

14
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The diagram shows a rectangular single bed with wheels, 4A5CD, which is hinged to the

e —

BP/2017/192

11
wallat A. It is given thatthe dimensions of the bed is L9 m by 09 m and L m isthe
perpendicutar distance from the wall to €. The ded can be rolled such that the anple between
the wall and the side, AD.of thebedis & and that 0° <8 <90°.
(%  Show that thelength, L m, canbe expressedas L=[.9sin#+0.9cosé. I3)
(i) Espress L inthe form Asin (§+a) where R>0 and a isanacuteangle. [3]
(lli} Hence, find the maximum value of L and the corvresponding value of 4. 3
(iv) Pindthe valueof & when Z=13m. 21
@ Wall o [ACAD LOAD =8
o LODA <1300 -90° . §
ZODA =40~ 6
o 2ADC »HP
s ZCDM 180° ~ ZADC - 2004
~130° -90° - (50°- O
LCDM w0
n AQDA, In ACDM , L= OD + DM
ap DM .
f=— = oL =L .
2D casd 0 L =1.9sin8 +0.9¢cosd
siné =$—§ cosfl = % {Shown)
0D =19siné AN DM =0900s9 [NEl}
@) The R-Formula;
{esin@+bcosd) = Rsin(@+a), R=+a’+5° and tana . |
It}
(1.9sin6+09c0s8) = a=1.9,6=09
R=+a® +5° = J(1.9F +(0.9) =+fa.42 m
mna=£ﬂ‘-=%§_ =>a=m"[%§-) = & = 25.34618° il
. &z sin (9 + 25.346°) |
e | . J
15  Need a home tul8H ¥ miletutor.sg
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il c— s = i b et

WL S e e—

(i) From(Giy: 2=(19sin8+05c0s6)=/442 sin (8 +25.346°)
Maximum value of L occurs when:

sin (6 +25.346°)= 1
Hence, Maximumvalueof L =+4.42 (1)
L L =2.10m
"This occurs when sin (9+25.346°) =}

(6+25.346°) =sin"'t
(6+25346°) =90°

é =90°-25.346°
= g = 64.654°
6 =64.7° (1dp)

(v} When L=13m,
L =(1.9sin@ + 0.9 cos8)= V4.42 sin (6 +25.346°)

1.3 =4.82 sin (6 +25.346°)

7%% =sin (9 + 25.346°)
@+ 25.346°)#sin"(ﬁ%] @

9=s'm-’( 3 ]-25.346‘
a2

§=38.19551968° - 25.34618°

8= 12.84533968°
50=128° (idp)

CMESAMeIELIAYELOTMESN(AVAneserSeremy
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P GMS(SyAMathiP2/NYE201 7/4E/SN(A)ATEWRE Scherne

120 €} Provethe identity cos*x-=sin® x+2cos” x 1= 2cos2x 13

(i) Solve theequation 2cos*x~2sin*x=+2,for O <x <z,
giving your answers in tetms of . 14]
(i} Given that 3cos’ x—3sin® x= /3sin2x, and without using a calculator,

(2) deduce that fan2x =43, 12}
(b) find the possible valnes of tanx. 13

12 (9 Given: cos® x—sin®x+2cos x ~1 = 2cos2x.

: LHS =cos’ x-sin’x+2cos’x-1

: = (cos’.\'}z-—(sin’.rf&-(z:os’ x-1)

! = (cos? x+5in? x)(oos’ x—sin?x)+ (cos2x)
= {1){cos 2x)+ {cos2x)

=2cos2x
= RHS

5 (i) Solve: 2¢os'x~2st’x=+2, for D<x<x
' 2 (oos‘x-sin‘ x}: V2
; 2 (fcos® ) ~ (sin® x3?)= 2

{cos? x)? —(stus® x)° = g @E

! x2

{8 (cos25)= 7’;

cos2x = 715- {cos 2x is positive ~+ Quadrants 1 and 4}

Basicangle, & = cos™ (7%,) =Y Foed

= 2 =£'[2ﬁf——] [*-'4'1#).(1#——E+2HJ T

" 4 4
i 5z In

2r =~ —
) L
| 5 3 a2 I
! g3 !
| 5 4 T

Xy == —
- o _?
s _

K (Turn over
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3cos' v-dsin’x = f3sin2x

3{cos* x—sin* x) = V3sin2x

3 ({cos’ ¥)* - {sin”® .r)’) = 3sin2x

3{(cos® x+sin® x)cos’ ¢ ~sin® 0} = sin2z

Givemn:

(i) (@)

B

3{{l)(cos2x)) = J3sin2x
3eosdx = ~f3sin2x }
3 _ sin2x
7; cos2x @
343
i tan2x =
Ji Pyes
tan2x =3  (Deduced)
(b} From(#)a): 1an2x= N -3 E:} f
And, andy = 28NE (2)
l N tan~ -! e e
2tanx s
= =(2)- e
= -0 1-tan*2 %@
vrj(l-tan’x)z 2tanx
VE -3 tan’ 5 =21anx D I
0=ﬁ1m=x+2tzax-ﬁ ! am-rx -1 —@nx i
31an’ x4 21anx-43 =0 !__IEBI +f3 | #3tanx |
[\Elaztx—-l){tanxﬂfi)zo F3ma’s -3 1 2tnx |
E - {Bunx-t)=0 - fanx+B)=0
nganx= t p lanr=- q‘;
1 FRTTE
maxs (AL
7 &
1§ -
- Bod Of Paper -
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WKEFS{'J(A} R r-i'.-" Lad A

%ﬂiﬁhm 5" ~162:.'m is

[ Ongranh

0.086

i p ~ictercept, c-}l-~0086

et o f=116279¢m

(1) Incowectvalue: .—:;:0,055 = y=18.3 Correct value: _;!;:

(Accept —=0061

0.061 = wv=164/(3sf)

0001 ; v=164 % 0.3]

(Accepr: =116 % 0.

{Accept: ¢=0.086 OOOI)(BSQ

2)(3sf)

{iv) Comparing gra.dnem. m =-| {from equation)
(Graph gentles/steeper than what is required depending o/ student's answez)

& ()  Use integration - (i) Show: & ~4dac<0
P (u) a=10, b=022 (m (r, lgy,-r(-—OH 0.11)
uz 2 .,
k=3 il s 225 5 224
¢ ® :}2x+1 [T_ J @ 2S .

@ F(.-9)

(i) Radivs: = S units
(x~3f +(v+1) =5 OR
' +y?-6x+2y~15=0

. Il
(1) }’=§-x-7-§

d!

(i &'::'-le' 24x+8
O e | @ ©.0.0.0).00 | (0.0 (Miimmpoin §
[i,l] {Maximum point) &
i (2.0) (Minimum point) |
' r‘ L ] -
Nr® ST ¥ [x IY Wy y=-x-3 | St
b smwreo Sise
WA0,4) ; (i)
I 7 . x - coordinate of : :
a F(-:.I]J i C [EGJ (i) Use: %y =289 ; x,=—025} ¥
(cos?.x=l-2$in’x) p 5z 5
T = =
H[F%j] : E['i'l] T8 BT
45 - i) @ )
| L(‘i OlffgvM JaA2sin B+ 25346°) | Max L =2,10m L =13m ;
. 6 =647 (ldp} #=12.8° (}dp)
i) Xz-?- —_—

19
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Name: ] Register Number: Class:

b~ %

NAN CHIAU HIGH SCHOOL
PRELIMINARY EXAMINATION (2) 2017

SECONDARY FOUR EXPRESS
ADDITIONAL MATHEMATICS 4047/01
Paper 1 12 September 2017, Tuesday
Additional Materials : Writing Papers (8 sheets) 2 hours

READ THESE:INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
Wirite in dark blue or black pen on the separate writing papers provided.
You may use a pencil for any diagrams or graphs.

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

Answer all questions.

If working is needed for any question it must be shown with the answer.

Omission of essential working will result in loss of marks.

Calculators should be used where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give
the answer to three significant figures. Give answers in degrees to one decimal place.

For n, use either your calculator value or 3.142, unless the question requires the answer in

terms of =.
At the end of the examination, fasten all your work securely together.

The number of marks is givenin brackets [ ] at the end of each question or part question.
The total of the marks for this paper is 80.

Setter: Ms Ting Shi Yun

This paper consists of 7 printed pages including the cover page.
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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax® +bx+c =0,
_=bx Jb? - 4ac
2a

Binomial expansion

2

‘
(a+8)" =a"+ (}:J a"'b+ [rz} a"b? 4.4 Ln) @b 4 b,

r

. TR n n! n(n-1)..(n—r+1
where n is a positive integer and = —— = gl S
r) (m=r)r! r!

2. TRIGONCMETRY
Identities
sin? A+cos*4=1
sec’ 4 =1+tan’ 4
cosec  A=1s+cot* 4

sin(A4 & B) = sin Acos B £ cos Asin B
cos(A4 + B) = cos Acos BF sin Asin B
+
tan(4 + B) = nAt 0B
1¥tan Atan B
sin 24 = 2sin Acos A4
cos24 =cos’ A—sin* A=2cos’ A-1=1-2sin* 4

tan 24 = 2tan:4
. 1-tan® 4

Formulae for AABC
a b ¢

sind sinB sinC

a® =b*+c* —-2becosA

A= ~l—b(;sinA
2

BP/2017/200
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Answer ALL Questions.

! () Find the range of values of p which satisfy the inequality px’ +8x+p>6. [4]

(b)  Show that the line y +gx = g will intersect the curve y =(g+1)x* + gx -1
q Y=\ q

at two distinct points for all real values of g, whereg = —1. 3]

A right circular cone has a vertical height of (2\[?: - '\/_2-) cm and slanted height of
! cm. The volume of the cone is (\/21—8 + w/ﬁ)yz cm’. Without using a calculator,

show that /% can be expressed as a ~b/6 , where @ and b are integers. (5]

3 (a) State the values between which the principal value of tan” x must lie. [1]

(b)

R ——

|
[ v
=
H SRS T R
)
b i
_-ﬁ_u._r_ql._...-.-__.-----

The figure shows. part of the graph y =atanbx +c.

Find the value of each of the constants ¢, b and ¢. 3]

4 ()  Onthe same axes, sketch the curves y =+/288x and y =3x*forx> 0. 2]

(i) The tangent to the curve y = 3xat the point 4 is parallel to the line passing

through the two points of intersection of the curves drawn in (i). Find the

x—coordinate of A. 4]

Need a home tutor? Visit smiletutor.sg
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5  The diagram shows a right-angled A4CD such that cos ZADC = % .

B is a point on the line 4C such that tan ZABD = —1.

A B C

Without finding the values of any angles, show that sin Z4DB = -72% ; [4]

6  The diagram shows part of the curve y = —-,a(x—- h?* + k' , Where a > 0,
The curve touches thg»?;‘—éaxis at (1, 0) and (3,0) and hasa minimmi_lﬁ;‘goint

at (h, k). The curve also cuts the y—axis at — 9.

{10 (3. 0)

43S

bl

(h, &)

—-g 1
(i)  Explain why £ =2. n

(i)  Determine the value of a and of k. {3]

(ii)  State the set of values of m for which the line y = m intersects the curve at

(1]

four distinct points.

1 Need a home tutor? Visit smiletutor.sg
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The equations of the line PQ and QR are y = 3x — 10 and 4y + 3x = 20 respectively.
The coordinates of 2 and R are (3, -1) and (0, 5) respectively.

Fa
R(0,5)

@) Find the coordinates of Q. 2]

(i) Name the quadrilateral OPQR.

Justify your answers with appropriate. workings. 3]
(iii) Given that T'is a point on PR such that OPQT 1s a rhombus, '
find the coordinates of T. 2]
(iv)  Find the ratio of the area of AOTP to the area of AOTR. 2]
8  (a) Calculate the minimum gradient of y = 2x*-9x?—1. (4]
(b) Given that f(x)=e™ (x2 -3x+ l),
(i) Find the range of values of x for which f (x) is an increasing function. [4]
(i) Hence, state the coordinates and nature of all the stationary points of
fx). (3]

:Need a home tutor? Visit smiletutor.sg
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9

10

11

. d
(l) Find 'a—x—l_ I: _:IJ
4x+24
i Express ——————— in partial fractions.
(i) Xp Gr - 1+ 4) in partial fraction

____6
(x—2)(x* +4)

(ili)  Hence, find I

At 8 a.m., Ship 4 is 100 km due North of Ship B.
Ship 4 is sailing due South at 20 km/h.
Ship B is sailing at a bearing of 120° at 10 km/h.

BP/2017/204

(1]

El

@ Show that the distance between the two ships after ¢ hours is given by

AB=10+3t* -30£+100 .

(ii) At what time is Ship 4 closest to Ship B?

()  Prove sin’26 (cot2 @ - tan® 9)= 4cos26.

(ii)

| Page T

Hence, solve sin® 26 (cot2 @ - tan® 9) =45in20+2+/2 for 0°<0<360°.

(31

131

(4]
(4]

Need a home tutor? Visit smiletutor.sg
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A waterwheel rotates 5 revolutions anticlockwise in 1 minute. Tom starts a
) revo.utic &

stopwatch when the bucket B is at its highest height above water level. The radius

of the waterwheel is 8 ft and its centre is 5 ft above the water level.

The height of bucket B above water level is given by 4 =acesbt+c, where ¢ is

the time, in seconds, since Tom started the stopwatch.

(i)  Determine the value of each of the constant a, b and c. 3]

(i)  For how long is h<0? = [3])

(iti)  Explain what does the answer in (if) mean. [1]
~~~End of paper~~~

Do check your work. All the best!
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!”i_;; ,m +8g+p L6 Jaj 9"3; tan” tﬂ:QR i

! px +S.1+p—6;9 | or —-;f—c..l.m "t‘":, i

! Sp=0 and (8) —4{pMp-6)<0C = £ |
—4p*+24p+8d <0 :
l‘__-r_ _ 5 3 [
A o * 3b) Period= 4x, b=— 4_
(p+2)(p-8)=0 4

: Lp<—2 or p>8§ , c=10

‘ ..p>8 : a=12

iib) g+ x® +qu—-l=—gx+g

! s o _

(g+Dr +2gv-1-g=0 i 4a) Musi label graphs!

1

B'Icllwd i
Discriminant = (2¢)° —4(g+ ){-1-g)

i = (2g) +4(g+ 1)’

Since (2¢)° 20 and 4({g+1)’ >0,

. Disgrimmant > 0{Shown)

Method 2
Discriminant = (2g)° — 4(g +1)}(-1 —g)

&S qu +3?+4
=8 g+—{ +8-4~
: 5 233:: o
Ll § 9x{32-x")=0
s{q*“_z-) +2 >0 (Shown) O =)
{ ¥=0 x y=21
I . 24
; '='.’ 35-" iZ‘V '\f—) {Nr_ ﬁ}x -I . E—’fﬂdmﬂ - _2__12
Pl = 3{"ﬁ+}i§} | g’E L I
_ W | ,;1:& . i
3{443 +3~JE} %3+ 2 ; 2 ; |
25-42 243+42 | r=d |
‘?’?-i-is\?ﬁ-rls +12J% 28 | | |
:'fﬁ_ p | xX= T {cxaci only because 73 x-coord!) .
90+30v6 i . ?
10 |
=9+EJ§ |
1 =9+346 4243 -2?
323—*.1'}; |
(Do et pres? o specifh o =233 4= 1. Read Onl | Need a home tutor? Visit smiletutor.sg
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=sin(ZADC - £BDC )

=sin Z4DC cos £ BDC —cos ZADC sin £BDC

rLI? ‘[5( J {;J[%J
"1352'_&

7 2

TN N

?zlf (Shown)

Method 2 (The ratio happen to be length)
tan ZADB = ~tan £DBC =1

1 2

27
sin ZABD
13

sinZADB = 7—£ (Shown)

sinZABD =

sin ZADB
7

Method 3 (The ratio happen to be length)
Area of AADB =~%~x 7x5=175

17.5=~;_-(1 352 Jsin £4D5

V2
= (Shown) .

sin/ZADB

6i) The curve is symmetrical.

6n)(x Dx-3)=0
x—4x+3=0
302—4x+3)=0
3[(x—2)*+3-22]=0
3(x=2%-3=0
a=3
k=-3

6iii)~3<m <0

10)+3x 20
15x =60
x=4
y=2
0242 »
= S

7i) 4(3x -

|
|
l
|

BP/2017/208

~ .1

OP_VJ +(=D? _Jxo
PO =\(4=3)*+(2+1)* =10
Since OR= 0Q and OP = PQ, OPQR is akite. !

Do not accept if students only find the grad of
diagonals and conclude that they are

perpendicular,
ﬁ which is not a kite!

Counter example:
Students can prove diagonals are perpendicular
AND one pair of adjacent sides is equal in length.

L

Students can also show that the midpoint of 0Q
lies on the diagonal PR.

7iii) Midpointof OQ0=(2, 1)
Let T be (x, y)

x+3 y
(Z22)-e

x=landy=3
T(1,3)

7iv) TR=+1P+22 =45
PT=v2*+4* =2./5

area of AOTP: area of AOTR
21/5 : \/5

2:1

Students can also use area shoelace method.
Areaof OTP=5
Area of OTR=2.5

8a) Method 1
d—y=63»:2—18)c >
dx
When 12x-18=0, x=1.5
Gradient=6 (1.5) - 18 (1.5)=
d3
dx

dy =12¢-18
dx?

-13.5

=12>0 - minimum gradient

Method 2

d—y=6x2—-18x
dx

=6(x=1.5)>-6(1.5)
=6(x~15)*-13.5

*nnn gaNEeT a hdme tutor? Visit smiletutor. g
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| 16 L s 369
o 48 \2)
dt 3 Z301+100
When —414-{3-—0 6¢6=30, ..t=5
dt
Method 1
:r |49] 5 | 51
Lo 0 +
d
| P
Sketch \\ e !
' . AB is aminimum.
Method 2
d* 4B 30 (6¢-30)(75-15¢)
= + p
a3 -300+100 (3¢ -30¢+100)

Whens=5, 248 6 0
2

. AB is a minimum.

Time = 0800+ 5h= 1300 or Ipm

11i) sin? 260 (cot* 6—tan’ 6)
cos 6’ sin’ @
sin’ @ cos2 2]

5 , [cos'@—~sin*@
=4sin" fcos” | —————
( sin’Bcos’ )

= (2sinfcosb) (

=4 (cos’ 8 —sin® §)(cos’ 8 +sin’ 6)
=4 (cos26)(1)
=4 co0s26

BP/2017/209

FRE iCos i@ edrmi? T3
400820 - 481126 = 2472

: 9

c0s28 ~sin 28 = —2—

V2 cos (26+45°) = {2—

c0s(26+45°) =05

Basic angle = 60°
28+45°=60,300, 420, 660
6=17.5°127.5°187.5°307.5°

12i) Period = 12 seconds
2
b’r—12—>b—6 a=8 c=5

12ii) 8cos~§-z+5=0

T 5
CoS—i=——

6 8
Basic angle = 0.89566

%1 =22459, 4.03726
£=4.28935 7.7106
Duration =7.7106 —4.28935
=3.42125
=3.42 seconds
12iii) Itis the duration of the bucket when itis
in the water.:

(accept "“below water level”, “submerged.-
under water” j
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| -‘-'é*'"{- ko *3.1:—4'_'}
For fix) 1o be mcreasing, Mx)> 0
20, wtF Sx—4 20
1 .
T =3x+43=0
(r=D{x—-4) <0

Sme e

l=x<4

. Ebiiy When Ma) =0, x=iandx=4

f | s =
LL*iJ min pomt and |4, 3.4; M pant
e e
(Exact valoe of coords only!)
7.
9i) -‘ilm +a}}=- i
9} Jx+ 24 . ,L‘ﬁ'._xj.;ﬂ'
? f5r-2%x" =4} 3x-2 £ i4
| e 2d= 4y +4) < (By+ C)32-2)
When x=-"E Eg_ﬂ,d =% 4=
I3 9

Comparing coeffofa2 0=4+38 D> F=.2

Comparing coeffof 21 24 =44 -20 2 C =0

o Bxe4 & 2x
Ox-2Mx" 2 4) 3x-2 x'44

| 9iii) Method 1

ih -iiﬂ. —dx
L ERRS ¥ it
I
it er-E}iI w4y
Y L RN
47 3x—-2 x"+4
163y ~-7 —
e e ).
| 4 3 E
{ _—;j-jnflr-- 23— j—!m‘a --4) c
!: 2 Ly =y i?
:r

BP/2017/210

: ym]ﬁtt_'r.: —
' '+ A 2
| _1‘( A i Lh:[__.r__'- ' 1 2l
Bx-2)x +4) " J3x-2 ¥ =4
| x+0 Ip(3x =2 .. B
! = _E“_bl__ dy =i 2 n{-’-‘-‘:__} -imix® -—"1'-.]|+-:'
fEx—d)xt +4) 4 3

=-11['.f_3_1'— - ] Infx® + ) +¢
f p. 4
|
|
| Wiy Method 1

5
A

100~ 20¢ "\

“-x

AR’ < (00— 204" + (104)* =200 - 20513t} cos120°
| 48° «10000 - 4000+ + 40041 + 1004 + 1000¢ — 20042

%I AB? =300 - 3000¢ + 10000

- AB? = 10003 - 301+ 100}

i i8 =103 2307 + 100

(Shown)

|
r Method 2

N
|

20t =100

| ABT = {200 -100)7 +{10¢7 - 220~ 100 %108  ens 507

I{ AB® =300¢% - 3000+ 10000
|

A8 = Iﬂx 3 —gﬂ?-—llﬁ {Shown)
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2017 4E AM Naval Base Prelim

3
Answer il the guestions.

Given that tanA~-§~ oosB—»-g andﬁaatAandBareznﬁ:esamequaémnt,

calculate wuhoute,tbe use of calculator, the value of

Q) cos(A+ B), [.2}

@) oosﬁ . 2i

@ Find the equation of a curve thh dx ~ and which passes through the

-

point (1, 7). » ' 2]
ii;  Thecurve for whic % = 2x +k , where kis aconstant, has a turning pointat (2, —9)-

@) Show thatk=—4. 44]
(b) Hence, find the equation of the curve. 2]

GwenthatJa+b~.r- 23 _where a and b are integers, find, without using a

3’
calculator, the value of @ and b. ' (53
4
|
//S/
@ o

A=1=0

T he diagrara shows part of the graph of y=}ix—23-1 where P (~1,-1)is the

rinimum point of the graph.
)  Show that the value of kis—2. i1
Gi) Findthe coordinates of the points @, R and S. 3]
(i) Hence, wiite down the range of values of for which y is positive. I

[Tutm over

Need a hom 2 \isi ;
| Page 210? e tutor? Visit smiletutor.sg



BP/2017/212

Need a home tutor? Visit smiletutor.sg
| Page iﬂ



10

@

@i)

®

)

Determine the pature of each of the stati_onary poins of the curve y=

W -

(i)

@

(ii)

@

(i)

4
Write down the principal value, in radians 25 2 multiple of z, of
NE)
a sin™| — |,
(@ >
®  ten{-1).

Solve the equation 2sin2x=-1, for 0<x<27.

BP/2017/213

(1

(1]
(31

Find the range of values of & for which the line y =& — Zloc does not intersect

the curve y=x%42.

Hence, describe the relationship between the curve y=x?+2 and the line

y=1—2x.

1
-

x +3

Prove the identity 1-+ 005 A+ 00524 =cot 4.
smA+stn2A

Sketch the graph of y = 2sin2x—3 for —180°< x < 180°:

& A 5 &f
Given that y = 2x¢ 2, show that % =xe? +2e2,

Hence, find the exact value of jz,\:e‘5 dx.

2x* +5x +3 .
2x+x—1
2x° +5x +3

2 4 x~1

Express in partial fractions,

Hence, fin dj'

x-1 "

{4

(13

{6]

(3
(3

81

[3]

[53

[21

{Turn over
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5
1i The diagram shows a proposed route 4BCDEF travelled by a group of cyclist.
D
N\ 6 :
X -
A .
B &

BCDF is a rectangle. ABC is a straight line and the line AD intersects BF at E,
A£=20lun, £D = 10 km and angle E4A81is 9, where 0° < 8 < 90°.
The total diskance of the route is § km.

BP/2017/214

)] Show that the total distance, S, is given by § = 10+30cos 8+ 4Qsin 8, (21
(i)  Express 30cos @+ 40sin & in the form Rcos(@—~ ), where R>0and « isan
acue angle. (4]
(ili)  Given that the tosl disience of the route is 60 km, find the value of . {2]
A man is sitting on a boat at point 4, 50 metres from a point X on'a straight coast.
‘ He wishes to get as quickly as possible to a point C on the coast 600 mettes from .Y,
From 4, he rows the boat at 40 m/min to point B, and theu cycles along the coast at
50 w/min to point C,
A
50m L Sea
.b;-’ +
X C
. Coast
N 600 -
{i Express the time taken for the man to travel from 4 to Band B to C'in ¥enns
of x, and show that the total time taken, T min, for the man to travel from 4 to
Jxt #2500 x
is given by T ="irooe— v —+12,
Cis given by a = 3]
s . . dT
(i)  Obtain an expression for g 2]
x,
(iii) Find the distance from X where the man should land so that he can get to C
in the least possible time. (Note: Proof of minimum value i8 not required) (31
{Twin over
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Ji'

400, 7)

D3, 1)

ABCD is a trapezium where AB is parallel to DC, and angle 4BC =angle BCD = 90°.
The cootdinates of 4, C and D are {0, 7), (9, 4) and (3, 1) respectively.

) Calculate the gradient of DC. [
(i)  Find the equation of the line BC. 121
(iii) Show that the coordinates of B is (6, 10). 31
(iv)  Caiculate the area of the trapezium ABCD. 12
(v) [fBisthe midpniﬁ of a line segment DE, find the coordinates of £. 2]

weee—n-END OF PAPER~we——
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L

Given that 2** =27 find the value of 6* without using a calculator. 3]

. The expression @x® +4x? + bx—1 is exactly divisible by 2x—1 and has a remainder of
—6 when divided by x+1. Find the value of each of the constants g and of b. M1

The fonction f is defined, for all values of x,by f{x) = 2’; 5 - Find the values of x
X

for which f is a decreasing function. 4]

Solve the equation x°— 4x* —Bx+ 8= 0, expressing non-integer sclutions in the form
@ +~/b, where a and b are integers. (53

Solve the equatien Slog, y=4+log 2. _ (5]

The curve y =x’ —6x* + & touches the positive x-axis at point 4.

(3) Find the coordinates of 4. 2}
(i) Find the value of  for and the value of 3
The mass, m grams, of a radioactive substance is modelled by an equation in the form
m=me",
wkere 7y and & are constents and ¢ is the time in days afier the mass was first recorded.
The table below .gives values of m and ¢ for the days recorded from 10 to 40 days.
-t davs 10 20 30 40
megams | 403 27.0 18.1 122

(i)  Plot In m against # for the given data and draw straight line graph. 21
(i) Estimate the value of nzg and k. {31
(fif) Assuming that the radioactive substance decayed at a constant rate, estimate the

number of grams of substance at 5 days. f2]

[Tum over
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4

8 () Find, inascending powers of x, the first 3 tecms in the expansion of (2—3x)°. [3]

The first 3 terms in the expansion of {a+5x)(2—3x)* i ascending powers of x are

32-176x+cx*.

@) Find the value of ¢, of b and of c. {51
9 (@ Using sin3x=sin(2x+x), show that sin3x may be expressed as

sinx{4cos*x~1). (33

(i) Findall the values between 0° and 360° for which 3sin3x=16sinxcosx. (51
10 The roots of the quadratic equation x*+5x+2=0 are « and 3. Find :

@ the valve of &’ +p°, 3

(i) aquadratic equation with roots -;—2 and fz' (3]
11 The equation of 2 curve s y = x* +6x* —15x + &, where & is a constant.

(i) Find the set of values of x for which y is a decreasing function, (4]

(i) Find theposntwe value of & for which the x-axis is a‘tangent to ¥e curve, 3

The variables of x and y increase in such a way that, when x= 2, y is increasing at a rate

of 0.5 units per second.

(tif) Find the rate of change of x, whenx =2, 2}
— Need-a-home tutor? Visit smiletutor.sg
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{2
J’ /
0 -

The diagram shows part of the graph of y =x* —6x+1] passing through the points P

and Q. The curve has a minimum poiat at 2,

(i) Find the coordinates of P. 131

The gradient of the line PO is —2.

(i) Show thatihe coordinates of Qis (1,6). [4]

i) Showingall your working, find the total area of the shaded region. {31
13 () Giventhat w=2°, express 2 =2""-7 asanequationinu. 3]

(i) Hence, find the values of x for which 2% = %37 giving your answer, where {4

appropriate, to 1 decimal place.

@ii)) Explain why the equation 2™ =2""" -k hasno solution if 2> 16. [31
14 The equation of a circle, C, with centre 4, is  x* + y*—-12x—-6y+35=0.

@) Find the coordinates of 4 and the radius of C1. 31

(i) Show that the point (3, 4) lies on ;. {1

(i) Find the equation of the tangent to C; at P. 3]

A second circle, Cs, has a diameter EF. The point E has coordinates (—2, 2) and the

equation of the wngent to C; at Fis 4y=—-3x-48.

(iv) Find the equation of the diameter £F and hence the coordinates of F. (4]

(v} Find the coordinates of its centre and radius of Cz. 31

~—End of Paper——
[Tum over
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Set dESA Add Mathematics
Prelims 1, 2017 {Solufions)
Fapoer 1
/(i) Quedmnt3
cos(A+B)=cos Acos B ~<in Asin
{ 12 ¢] [ 5 3)
[ —— e e
13A $§ 13A 3
"
63
. A fresd+i
(iﬂ cos —2- = "\ -'-'-‘—"""2
(. L] “1
- 13
2
- i
3

no B -
- = G2y —1|
® 6(2x—1)
= - 14,
PR
2e—i
“Subsr {1, 7} into equation,
-3
(N ~1
=10

Beuiation is y=

-~
=

r

+£

~3
10
et

(if}ie) %: 254k
Afx=2, %"a

0=2(2)+k
Ewmwd

BP/2017/221

M1

Al

bl

Al

Ml

Ai

Bl
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dy
b} = alr-4
(}dr

4H

(i)

{iit)

b4
-

y=-—— =dX+g

Subst (2, ~9) into equaticn,
~9=() -4(D+c¢
-5=¢

Equationis »=x* —dx—5

e 1 27 «[3:43
”ﬂjn;ﬁths

.rrbnﬂ{gf_ﬂz

Ja+bf3 =341
a+b\{§=(~;{§ +l)§
a+bB=343J3+]

a{.bﬁ::“*Zﬂrs
u=4,5=13

T
Subst (-, ~1)
—1=|-k~3~1
ﬁzi.—k*ﬂ
P=-k-2"
k=-2

ya|-2x-2-~1
Letx=0,
y=j~3~1=1
Lety=0,
Om|-2x-2-1
le|-2x-2|
—2x-2ml aor
x=-L3

2 ¢-1.5,0)

3@n

~2x—2=-1
x=-05

xe—130rx>-08

*

BP/2017/222

Al

Ml

Mi

M1

Al Al

al

Bl

Bt, 81

Bi
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3(i(e)

(b)
)

6(D

sin™
i

%

Bz
5).

¥
ta =1 = -2
en”(-1) y
2sin2x=~]
; ~1
pindy m—
-

(Q3, Q)
Bagie angle = sin™ -;- =0.52360 {or -‘g;j

New range; 0Sx<4x
Q3= 7+0.52360 , Q4d=2x~052360
= 36632 = 3,759%

2x =3.6652, 57596, $.9484. 12.8428
» =183, 2.88, 4.97, 6.02

yek~2dx (1)
p=x*+2 {2
Subst (1) into (2)
k-2 =x +2
2k 2-k)y=0

b*—dne<

26 ~ A2 -4} < b
457 + 4k -8 <D

K k=220

(k- Bk + D <0

_-2<k<i

U

pel-dx  y=k-Tx

Comparing, k=1

b —dne = k¥ 4k-2
= () +(1)-2
=
Henge, v =1 ~2x i )t tangent to the

curve p=xt 42,

BP/2017/223

Bl

Bi

Mi

Ml

Al

Ml

Ml

Mi

Al

bl
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2
x°4+3
" r= x—}

dr _ - 1§20)- e+ 300)
™ Geoiy Mi
{Quotient Rule}
- x*=2¢-3

(r-1y°

dy
Let ==0
dx
x!~2y-3
LSS cndiif. Ny |
' [.\'-1)1 '
(x~3Hx+1)e=0

X= 3 or ~f M1
y=6 or <2

g=x‘-21—3
dr  {e-1)

diy  (x—1'(2x -~ (x? - 2x -3} 2 {x -1
A= " 22670 0 14 derivative test)
- G-t -nEe -2t - 20-3) 2}
(e~1)*
o 2t <2x—2x+2-2x 4 dx4 6

(x --1l)"
.
G-1F Ml

Atx=d,
d*y . .
FF=1>0 (3,6) fs a mindmum polnt Al

atr=-l,
d’y S .
Tr=-1<0 S>{-1-2) isamaximumpoint Al
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n

I+ens.d+cos2Ad
sin A +5in24
1 +eos A 400324
L =
Hs 3ity 3 +sih 24
L lscosd 4 (2eas’ A= D)
" sin A+ {2sin Acos 4)

L _cosA+2cost 4
sin A+ 2sin Aoon A

- cos A{l+ 2cos 4)

sin Al + 208 A)

.4
Vi
= cot 4 =RHS

2ot 4

Ml

M]

Al

i

~-130° ~135° ~90° ~a5"° 45°  90° 135° 180°
i ! I i : i : 1

.
»

T T t T i T ¥ i

BP/2017/225

B1 - intervals
B ~ shape of sinc graph
Bl = position on y-axis
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¥y =2xe!

%)

= =l e | — i
= = < = = =
d"é,_
<
. {
H M]:é!
| SN
H '§ [ e‘,-i._.._l
e : ni{s P [-VE) <t
e : ~ o . -\ R é U
we TR : =i et o = o
o ;) o ] ~ -
i ng I . Yo" : ! { 1
= 'ﬂ:')é l‘&"x 1% s 5 ?—n—'ﬂ' eljer "?
N gl A ol ¥ 2 =
i SR | > () |
et - 3 & 3 N w
T — ' eV |————-J | SN [N B -
= Lt L] 1 .1 [
YR ! 5 o r I %
R T e —
N ooie s+ Ly,
= ﬁ‘{"‘a ml= w? ©~ t
8 ¥ & + < &
f P L] v niew
5 kY B R T
é’l‘g 20 a 2 o L)
] B, Se3 14 e
=
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X +2
Nl x~ 120+ 5% #0043
L FLF,
4F+ x +3
4 +2x-3
- g

~X+5 - A N B
(Zx-Dix+h 2x—1 x+1
~x+3e Ax+D+B2x-1)

Lety=—1
~(-N+5aB(~2=1) D B=-2

Letx=0.35
~034+5=40135 > 4=3
’ b
5, +5'.x e = 2+-—-—3---....-§_
2 v x -] 2x-1 x+1
'+ 507 32 3
'r ' +x-1 l.'t
= x—;-l'il

Lt~1 x4+l

NELCoiad) SECTIP G S Y

M1

Mt

Ml
Al

Al

BP/2017/227
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1Hi) sin5=-‘§§: > BE =20sin®
AB

cosﬂ=-;;6- “» AR =20c0s8

s;na=%: > EF =10sing

cosa=% > FD=10c058 M

S=AB+ BC+ D+ DE+ EF
= 20cos B4 [0cos & + (Z08in &+ 103in &)+ 10+ 10sin 2

= [0+30c05+40sin & Al
()  30cosd+4Dsin f= Reos(0-2)

30cos &+ 405in &= ReoosOcosa + Rsinfsing

By compsrison,
3= Reosax -~ (1) and 40= Rsing ----(2)

(0P +{2}, 30'+4= R cos*a+sin’a} M)

2500 = R?
=350 Al
2 _#0
0 ’ tnnat-m Mi
2= mn"§=53.1361° * Al

Thus, 30ces® + 40sind=50c0s{8 ~ 53, 1%}

(i) 10-+30coet?+90sind = 60
50cos(0~ 53.1301°)= 50

cos(@-33.13019) =1 ML
F-33.1301°=0°  (QI, refect Q4)
#=53.1 Al

i Need a home tutor? Visit smiletutor.sg
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PNy Digtance from dte 8= \};T-":-—SE;
o5 + 2500

Time taken fromA 0 8= EErT— i pdt

w:‘;xnﬁn M1

Time taken fromBtw C=

!+ 2500 ,600-x
40 350

qx--»zsqo__anz min Al
30

40

Totad e, ¥ =

fiiy I'= -';'61"2

o T
40Jx* +2500 50

. dar _
(i) Let = 0

X
JHE:E + 2500
x i

40vx® +2500 )

50x = 40v/x* + 2500

2500x* =1600(¢* + 2500) Ml
900x* = 4000000

10000

I
1 | Mt
50

I’E

x=667m eor  x=-60.7m(reject) Al
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13)

(i)

(iii)

{iv)

{(v)

10

P,

=™

Gradient of = 324

L
|-

A

N

Gradient of BC = ~2
FELrAL Ty

Subst {9, 4) into equation
A=-29)+¢
ree2?

Faustion of BC is p=-Jx+22

Gradient of AB =

A |

]
rE—X4e
73
Subst (0, 7) inte equation
7= -;:(o) +r

c=7

Equationof ABis y =-;-x +7 (1}
ym=2x+22 —(2)
Subst {1) into (2),

—'-xil-?=~2x+22
2

Excls
2

x=90
r=10

T3 o4 18 7

- E}iuaf:_:»:a'(sméa;;a--21-4:-::::;-(:]
= 45 units®:

_[223 pei
w={Z222)

B(6,10)

Commaring

|

BP/2017/230

Bl

Mj

Al

Mi

M1

Al

M1
Al

wil, Al
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FESN ANfath Prellm o Paper 2, 2017
Answer Scheme

1Qa TAn swer
1

2' FaT 17_
-
FL
6" =5832
=18

i

f(%)=m"+4z’+hr-[=o

1 l
ﬂ(E)J + 4(‘%‘)’ +b(§) -1e=0

fi-D=ar’ +4x° +br-1=0
a1+ H= 1) 2 p-1) -1 =0
A+H e e e {2

Sub (1)into(2)
"4&4- b= 9

b=+3
a=-12

|

.1.'3+
a: -l-?)’
x +? 2

(r +9}‘

9~

{x +9)‘

Bince [x‘ + 9] > 0, and thié function f is a decreasing function,
R '

959
{(x+3x~3>0

1x<-3or x>3

| Page 231
|
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D" -4yt —8x 4+ 8=0 .
By trial and eror, {x + 2}is a facter

(X +2%x" ~fx+4)=10
- ~{-6) & JH{-6)* —A(1){4}
Fit}]
= 6443616

- 2
6+420
2
§+245
3

X¥X=2 X=

=

x=3+5 VN

Slog, y=4+log, 2
Stog, y-leg, 2-4=10

1
Slog,J - RN

2

5{iog, v} ~4log, y~1=0
@og, y-3¥Sleg, y+1)=0

i
log,y=1 or log,_)m-—g
y=2 y=0.871

6i

L

de:
y=xt-6x*+k
B 3 i2x
dv

33~ f2r=0
3x(x—-4)=0

=0 or x=4

Coordinates of A is (4, 0)

Sirice the curve teuches the x-axis, point 4 is a stationery point

At point A4, 1)
y=x~6x" +k
0=4" 64" +k
k=32

‘d_,'lv' =3z’ —12%
ik

Altx=4,

| Page B
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r |
T{:ﬁm}u 12
=2

o

10 0

s

| ]
[ lam | 37 | 33

|ﬂl$

Refer 4o graph attached bekind

T

YT
20-30

k= 004(40.01)

Inmm, =211
i, =603

Mnr =39
e 44

(2= 3x)°
-v-(fJorcon-{arcssrs
= 32~ 240p+ T20x* + ...

{a+be)2~ 2P
= 32a — 240y 4 720ay + 12hy - 24082 + .

= 320 + (325 = 240a)x + (7200 = 24081 +.....

By comparing terms,
Ar=132

=]

=~ lg+3M==176 -
b=2

Ti0a - 240h = ¢
T g4l

R 2x + X)
=sin 2xcosx +pos2ysiny

=2sinreos’ r+oosdesing
=2efnxoas’ £+ (2e05" x = Neln

=4jn vl avnd o 1% Frfamaura |
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FSNix = |GEBXCOS©

3sinx(4cos” x -1}~ i6sinxcosx =0
sinx()2¢os” x ~3—16c0sx) =0
siny =0

x =0°, 180°

12c0s® ¥ - 16c0sx -3 =0
(2cosx —3)(6cosx+ D=0
cosx = 1,5(refect) or

COsSx rz-wi-
6

x=|80-804}, 180+ 804!
x=996% 2604°

1 16

x? +5x+2=0
Sum of roots:
&K+ B =5
Product of rools:
af=2

@’ +f

| = (a+p)a® —afi+ B2

={a+ e+ BY ~2ef-af)
= (~8)}-5Y* - 3(2))
= 55

16it

Sum of roots:
z B

7o
‘_a;'i‘ 3
__,,LM_

Product of voots:
z A

5 ;

BP/2017/235
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Quadratic equation:

v=x'+0v" — {8y ek

B o i 12v—15
e

vt +12x~15<0
rede—5<0
v+ 3){x-P<h
-S=xx«l

1

a R )
~~ =3y +|2x—15=1)
¥y

P Ay ~5=0
(x+8)}(x-1)<0
x==3arx=].

Whenx=1,

0=1 +6() ~ 15y +&

k=8

When x = -5,

0 = (-5 + 6(=5)° ~15(-8) + &
& = ~100(refecty

11iii

D i 12x-15
{ﬁ:" X

% =42+ 1) - 15

13i

AR A - IR T

y=2

Coordinates of P is (3, 2} Neod-at tute

BP/2017/236
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124

Let coopdinates af Q be (o a® ~ 6+ 11).

Gradient PQ =-2

@’ =Ga+li-2
&3 =

&' —6a+9==2a+b

a®—da+3=0 N

(a=1u-3)=0

a=lor o =3{reject as thisis the value of x for polat P}

¥ ~coordinate of @

F-6+11=6

£(1.6)

-2

12i5

Toetelarca of shaded region
=(x6)+ ¥ —6r e 11 dx

» - g
=6+[—3—-3.t.‘+ilx]

1]
n6+[{9~2?+33}'—(§--3+ 11)]

2
=§2~
/ 3

13

27 =277
27y -827 + 7=0
1w 8+ 7=0

135

' -8u+T=0
(n=7Xau~15=90
wr=Toru=1t
B=Tor 2°=2°

xa%%w' x=0

x = 2. 8(1dp) o

13

u -Buthk=0"
(—8) — (K <0
o =4k <@

k>14
Therefore, the equation hgs ne solution if & >16.

i4i

¥+ P =12x—6y+35=0
PR BV VY. ] ma . ﬁ2+3=
|
Cenire,d = (6,3)
radius =10 =

BP/2017/237
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14 | 2% 4+ p* ~12x-6p+38
=3 + 47— 12D~ 6(d)+35
=)
Thereforc the poini P lies on ().
14iii - { Gradient AP
_4-3
3-¢
i
3
Gradient of tangent; 3
Equation of tangent is
yEmetc
I=34)+v¢
r=-2
y=3x-9
L 1div 4y=—3x—48
7o ~3x-48
) 4
Grad?e’u = —E
Fl
Gradlent of diametee EF(tanamt}:.:.:. .
X
y=—sc
2 -_-_._4{;2} +¢
14
¢S
3
v =-4—'1:~f.3i
3
S35oa8 _dr 14
4 3 3
-Ox 144 =16x+356
X =~f
S¥ .":.ﬂ:E-}--].E'
3
y==6
b
My |C

,(—z HC8) 2+(~6)
2. "2 J

=(- 52
) | Page 237
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“TRadius

= J(-8+5) +(-6+2)°

=5

Y 1

Total

Need a home tutor? Visit smiletutor.sg
| Page 238!



BP/2017/240

' Need a home tutor? Visit smiletutor.sg
| Page 239



BP/2017/241

SERANGOON GARDEN SECONDARY SCHOOL
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MATHEMATICAL FORMULAE

1. ALGEBRA
Quadratic Equation
For the equation ax® +bx+c=0,
_b++/B* —4ac
X=—
2a
Binomial Theorem

(@+b) =a"+| " lamb+|" o252+t " b b,
1 2 r
n ! =D..(n—r+1
where # is a positive integer and S nn D). a—r+1)
r) (n-r)r! rl

2. TRIGONOMETRY

Identities
sin® 4 +cos’ 4 =1.
sec’ 4 =1+ tan’ 4.
cosec’4 =1+cot* 4
sin(4 £ B)=s1n Acos B+ cos Asin B
cos(4 + B) = cos Acos B ¥ sin Asin B
tan 4+ tan B
1¥tan Atan B
sin24 = 2sin Acos 4
c0s24 = cos®> A—sin’> 4 = 2cos* 4—-1=1-2sin* 4
2tan 4
1—tan® 4

tan(4 + B) =

tan24 =

Formulae for AABC
a b c

sind sinB sinC
a*=b*+c*—2bccos A.

A= lbcsin A
2

BP/2017/242
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3

Answer all the questions.

I Find the range of values of & for which the line y = kx—2 meets the curve

y: =4x-x".
Hence, describe the relationship between the line and the curve if £=1. 1]

2 ® Sketch, on the same diagram, the graphs of y=|x|—1 and y ='x2 - 2xl ,
including all the important features of the graphs and the intersections with
the x- and y-axes. (4]

(if)  Hence, determine the value of a such that the equation
Ix]—,xz —-Zx‘ =a+1

has exactly one solution. [1]

3 (@ State the values between which each of the following must lie:
(®) the principal value of sin™' x, [1]

(i) the principal value of tan™ x. 1]

(b}
yé

] | g

e i b T T T B | S —

e =
=7 7 x
24 2
t
i
1
1
1 -
i ~
]
1
i
]
abn T
The diagram shows part of the graph of y = atan(bx).
(i) Find the value of each of the constants @ and b. 2]
gt Find the gradient of the curve at x = %— (2]
4 The quadratic equation x* +mx+2m =0, where m is a non-zero constant, has
roots & anc o tion with roots % and E [4]
yij a
[Turn ever
SGS/A Maths/4Exp/2017/PRELIMS/4047/P1/QP Need a home tutor? Visit smiletutor.sg
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5  Variables x and y are such that, when e” is plotted against x*, a straight line
passing through the points (0.2,1) and (0.5,1.6) is obtained.

0

@ Find the value of e’ when x=0.

(i) Express y in terms of x.

6 (8 (i) For what values of x is log, & +1)(2—x) defined?

(i) Differentiate In/(x + 12— x) with respect to x.

h

)  Solve the equations 9” +5(3* —10) =

®  If 2’ +y* =1lxy, show that lg(x—y)=algx+blgy+lgc, where a, b

and ¢ are constants to be determined.

7 A circle has equation x* + y? —4x—8y =25.

() Show that the radius of the circle is 3+/5 units and state the coordinates

of the centre of the circle,

(i) Determine whether the point (8, 8) lies inside or outside the circle.

(i) C and D are the points where the line y + 2x = § crosses the circle.

(a) Find the coordinates of C and D.

0.

(b) Show that CD is a diameter of the circle.

SGS/A Maths/4Exp/2017/PRELIMS/4047:

(2]
(1]

(2]
(2]

(3]

(5]

(4]

2]

(3]
(1]
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8 & - Prove the identity
sin? Gcos? @ = %(1 —cos4b).

@)  ‘Henge,
() show that
5 E fa
_EsinJ fcos* 0d6 = £+£ ¢
8§13 8
(b} solve, for 0° <8 <180°, the equation

sin’Ems?ﬁ':—ln
(4]

9 A particle moves in a straight line, so that, ¢ seconds after passing a fixed point 4
on the line, its velocity, v m/s, is given by

v=pt? +qt+24,

where p and g are constants. When ¢ =1, the acceleration of the particle is
-4 m/s”. It comes to rest at a point B when £ =4.

(i) Find the value of p and of g.

(ii) Find the distance 4B.

16 The equation ofacurveis y=f (x)_, where f(x) = z;fix—)(i;}::%—) .
® Express f(x)in partial fractions.
(i) Hence find f'(x) and determine if y = f(x)1is increasing or decreasing,

3x+1

. 6
(iii) .Find J; m

BP/2017/245

(3]

(4]

(4]
(3]

(2]
(31

B3]

[Turn over
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6
11 ®) By considering secé as (cos 9)" , show that
Edg(sece) = csoi:f{? . [2]
(i) The diagram shows a main straight road joining two towns, P and 0,

10km part. An ambulance is at point 4, where AP is perpendicular to PO
and AP is 2 km. The ambulance wishes to reach the hospital at O as
quickly as possible and travels in a straight line along a rocky road to
meet the road at point X, where angle ZPAX = 8 radians.

.y

&
% 10 km s

The ambulance travels along AX at a speed of A10kmh" but on reaching
the main road, it travels at a speed of 60 kmh™' along ¥0.

(a) Given that the ambulance takes T hours to travel from 4 to O, show
4]

(13) Given that € can vary, find the distance PX for which T has a
] stationary value. {51

END OF PAPER
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MATHEMATICAL FORMULAE

1. ALGEBRA
Quadratic Equation
For the equation ax® +bx+c=0,

-b+ J1’:"_'—4czc

X =

(a+b) =a”+( J " 1b+( J "‘zbz+...+(n)a""b’+...+b",
r

Binomial Theorem

_n(n=1..(n—r+1)
(n r)'r' r!

where n is a positive integer and

2. TRIGONOMETRY

Identities
sin? A+cos’4=1.
sec’ 4 =1+tan’ 4.
cosec’A -"l+cot A
sin(4 + B) = slnAcosB+cosAsmB
cos(A * B) = cos Acos B ¥ sin AsmB
tan4A £ tan B
1F¥tan Atan B
sin24 = 2sin Acos A
cos24 = cos>A—sin’ 4 =2cos’ A—1=1-2sin’ 4
2tan 4
1—tan® 4

tan(4+ B) =

tan24 =

Formulae for A ABC
a b ¢
sind sinB sinC’
a’ =b* +¢* —2bccos A.

A= lbcsin A.
>
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S

Answer all the questions.
Itis given that f{x)= 2% +ax? +bx+6 has a factor of (x +2)and leaves a reminder of
15 when divided by (2x ~6).

(i) Find the value of gand of 5. 4]

(iiy Solve f(x)=0, leaving your answers in exact value. {3]

' (iii) Hence, solve the equation 8 V' ~4 y% —9y+3 =0, leaving your answers in exact
value.. (2}

7
{1y In thebinomial expansion of (x +£) , where kis a negative constant, the ratio of
. x

the coefficients of i and x’is 15: 1.
X

_(a) Show that k= -3, , : [3]

{b) Hence, find the coefficient of x in the expansion of (l - —;-xz J(x + E) . [2]
X
(if) In the binomial expansion of (1 + bx)", the first three terms are 1 + Zx + c91 ¥+,

Calculate the value of # and of b. = [6]

(a) The diagram below shows a conical cup with slant height and diameter being
12 cm each. There is a tiny spider atC . Given that the spider climbs at a constant

speed of O ?“/— cm/s, find the time, in seconds, taken by the spider to climb up

along CM , giving your answer in the form a3 + b where qand b are integers.

You may assume that the spider is of negligible size. [4]
12 cm
A . B
12 cm
C
(b)  Find the value of k, given that 125* =3/25v5 and kis a fraction. (3]
8GS/Add, MathematicedExp/2017/Prelim/4047/PZ/QP [Turn Over
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4

4 In the figure below, UV = UW and the line UY is a tangent to the circle at the point U.
VX is produced to meet the tangent at point 7.

Prove that
() VWis parallel to UY, {3]
(if) AVUYis similar to AWXU, - 2]
(if)y VU= WX x VY. [2]

J(ax -1

df 8x+4 ] 16(x-1)
‘(lﬂ) ;.ShOW that ™ [ﬁ} = I’;%-;-}? i [3]

Hence, evaluate jz Y dx giving your answer correct to 4 significant
i ’ gl :
@ 1 fax-1y

figures. [5]

6 () Itisgiven thata curve has an equation y = (x +2)}(x - k), where kisa positive -
constant. Find the x - coordinates of the stationary points of the curve, leaving

your answers in terms of k where necessary. [4]
(i) Deatermine the nature of each of the stationary points found in (i), showing
your working clearly. [5]
18/Add. tics/d Exp/2017/Prelini/d 047/P2/QP o
el R ® Need a home tutor? Visit smiletutor.sg
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The table below shows the experimental values of xand y which are known to be related

by the equation ya” =b+1, where @and b are constants. It is known that one value of ¥
has been incorrectly recorded.

 x I [ 15 [ 2 T 25 [ 3 [ 35 | 4 ]
y | 38 29 | 22 | 15 | 13 T 1 1 077 |
()  On graph paper, plot lgyagainst xand draw a straight line graph, {3]
(i) Use your graph to
(a) estimate the value of gand of b, [4]
() identify the abnormal value of y and estimate the correct value of it. [2]
(iii)  On the same graph paper, draw the straight line representing the equation
y =101 and hence find the value of x for which the two lines intersect. (3]
A playground PORS is formed by two triangles, APOR and APRS , where PQ=16 m,
PR=14 m, PS =12 m, ZRPS = x radians, x <7 and Z8FQ = —g—
The area of the playground is 4 m2 o "
R
12m
P
o
f} Show clearly that 4 =112cosx +84sinx. [3]
(i) Express 4in the form Rcos(x—a)where R>0 and 0<¢ <12r—. [4]

(i) There are two contractors who worked on estimating the area of the playground.
Contractor A concluded that the area of the playground was more than 160 m? byt
Contractor B disagreed. Explain whether you agree with Contractor B, stating your

reason clearly. [2]
(iv) Findthe > =~ = - trea of the playground was 130 m% 2]
SGS/Add. Mathematics/4Exp/2017/Prelim/4047/P2/QP [Tum Over
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&

9  The diagram below, not drawn to scale, shows a trapezium ABCD in which 4D is
parallel to BC and AB is perpendicular to BC and AD . The coordinates of 4and Care
(-1, 4) and (31, —2) respectively. 4D cuts the x—axis at £. The gradient of 4B is 2.

Y

|

|

£
S
] N

i \
Al-1, 4]6

] \
] - il 5
E

L)
—
[
I
L]
B
v
H

- B
(i) Find the coordinates of Band £ . [5]
@Gi) Giventhat AE: ED is 2:3, find the coordinates of D. [2]

(iii) Find the area of trapezium 4BCD. 2]

(iv) Fisa point onthe line BC such that ABFE is a thombus. Find the coordinates
of F. (3]

10 The diagram below shows part of the curve y = sir{zx + %] The straight line, /,is a

tangent to the curve at x -—-% . The points P and O are on the x- axis.

& X
'
Find the
(i) coordinatesof P and O, 3]
() - equation of the line 7, 4]
~ L
‘iify sum of the.areas of the shadad rf:pfuns, [5]

|
wiver OF PAPER

SGS/Add. Mathematics/4Exp/2017/Prelim/4047/P2/QP N .
Need a home tutor? Visit smiletutor.sg
| Page 251



1
Serangoon Garden Secondary School

BP/2017/253

Prelim Exam 2017
Sec 4E Add Maths (Paper2) -
[ Qn Sohrtiom | Marks |
18| rn=22" 102 +brt6
Since (x +2)is a factor, /(-2)=2(=2)* +a(~2)* +5(-2)+6=0
- ~16+4g~2b+6=0
— F T Yy (| (1) M1
F3)=203) +a3)? +b(3)+6=15
54+9a+3b+6=15
9a+3b=—45 MI
a=-2and b=-0 Al Al
1(i) Fx)=2x% —2x* —9x+6=0
(x+2)2x% +hx+3)=0
Jof +4x* =252
k=—6 -
(x+2)2%* ~6x+3)=0 Ml
_—(9)xy(-6) -42)3) 244,
x=-=2 or xX= — &
22)
A2 for
4
x=-2 ur:c=3_'£ all three
2 ANSWCTS
1Gi) | 8)% —442-9y+3=0
16y° —8% - 18y +6=0
22y)° ~2(2) ~9(2y)+6=0
Consider 2y = x M1
3443
2y=~2 Or 2y=——
Al for
+
y=-1 0r y=3—-\/3— all three
4 answers |
Total for Q1 | 9m
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2
2()(=) [ g-]?
X4
&
2 3 4 { M1
=k +7C (x) ( ) 7C2(x)5(£] +7C3(x)4(-[-c-) +7C4(x)3(£J +
X x X
S P S P B T 2
x
q MI
Z:‘ﬁ.l:2 15
21k
k=3 (rejec) or k=-3 Al
2 7
({)(b) [l-—leIxni]
3 x
M1
=(1—%xzj(x7 21 +189x3 — 945¢ +28355 +.)
' X
o = —045x—945x
=-1890x
‘Therefore, coefficient of x is —1890. Al
2 . ’ il
® 1 rap=1+ (’I’J(bx)l +(; )(ba_:)2+
_1+nb+n(n 1{51 Mt
= 1+ —9—x+ —9-x2+
4" 4
: 9
Hence, bn = o 4}
2
n —n,3 9
)l L —
> 2 @
From (1), b= - (3) Ml
4n
Sub (3) into 2) e, M
2 \dn 4 cl -
?lz-l': _-9_ =1 : j ' _,,::‘
2 4'12 S . . /ﬁ :
50 2 D‘\‘(:,._ ‘_,..- L 'y
9n* —9n=8n WL AME
- =
nn-9)=0
i~ n=0 (reject) or n=9 Al
Hen | Al
' Total for Q2 | 11m
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[ 3‘(&) CJU= 'Ilzi._ﬁz —
CM=+108 m —
CM=6/3 i_

Time taken by spider = 63+ -33 Ml
| _ 2441 64343 Mi —|
- x
6-3v3 64343 .
_ 14434216
(6 -B43F
_ 1443 +216
9

— = 16\/5“"24 seconds Al
Sl L0 £ M1

- s* =3fs(5f v
=5 . - M ]
51k=(52:}1;
=2 _
.
= Al

18 -

. Total for Q3 | Tm
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4
4(3) | LWUY = LUVW (Alt Segment Theorem) M1
LUVW = ZVWU UV =UW)
| LWUY =LVWU M1
| . VW is parallel to UY (Alternate Angles ) I Al ]
a(ify | <UVY = ZXWU (£Linsame segment ) - M1
| ZVYU = LWVX (alternate £)
LWVX =ZWUX (£ insame segment)
LVYU = LWUX Ml
~ AVUY issimilar to AWXU by AA test.
) | Since AVUY issimitar to AWXU , L0 = 2L ¥
wX WU
VI o
wX VU
Hence, VLF= WX « VY. Al
Total for 04 | Tm
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[ 53) P ReT
LIJ=_FM{41-1P = [(4x-1) "dx
_(4x=1" 1 ML
— —0.5 KE'I'C -
" 414 o Al
0 4 ax +4] 8(4x-1P* Ex—h-'-l}x (4x-1)09 4 M2
de| VAz-1 (4x-l]
_ (4x=1""[8(ax ~1)- 2(8x + 4)]
(4x-1)
_ 16(x-1 Al
i {4x-1)3
SGi) 1'2 16(x -1) GFJ‘ 8x+4 ]z MI
1;;'{4‘;_1}3 :,de-ij 1
l,[ _J- ;_{ fr+4 JZ M1
‘;?{4:: ) L (4x- 1}’ Jax=1)
et 8x+4 |2
Iﬁ[l;ﬁ{ax-i * 16;14{-1;;-1)’ [J@x Jl
15]2 x [ ]2 8x+4 |2 Ml
1m ?4x~ Jax- 1 _
2 x | 8x+4 2 [ 16 2
lqlvf@x-m“‘b(‘tx—l)]l =i
2 _x o _1ff20 127 [8 8 M1
II\{(4:~1}3dx i6 L7 75] Lﬁ Tf}}
jz iy = 0.1391 (correct to 4 s.f) ™
Flax-1p
Total for Q5 | 10m
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L 60)

y=E+23(x-k)

é,}')=3(x +.’z)2(x.—»’€)+(JC+2)3
ax

M1

%:(x+2)2[3(x-k)+(x+2)]

%: (x+2) (45 -3k +2)

%:(x+2)2[4x—(3k—2)]

o

To find stationary point, let % =

(x+2)4x-(3k—-2)]=0

M1

x=-2 or x=3k_2

\d2

=2(x+2)(4x 3k +2) + (x+ 2)%(4)

d2
=(x+2)12x -6k +12]

M1

2

i a
| E.f-:s(.wz){zx-hz]

3k—-2

2
sub »= 22, d7y _ o3k

de

= 6( ‘"2+2)[ ilﬂ)—uz}
4 1 4

M1

2
dy=6(

dx? 4 4

3k-2 +-8)[6k-4-4k +3J

:2‘13:'
d:rz

! 6[3;': ‘5)[ 2":"]> 0 since &> 0

Hence, the stationary point at x = 3k -2

is a minimum point.

Al

dzy
Sub x=-2, E-x—zf=6(x+2)[2x—k+2]

2 2
L

at

Hence, 2™ derivative test fails when x =—2.

Therefore, use 1% derivative test for x= ~2.

Smcel&O 3> 0, 3k—2>-2, - (3k=2)<2 .

e ———

X [-2eg200 )" -2

-2%e.g. -1.99

-ve since % |
LA (x+ 2)2 >0 and 0
4x~(3k-2)<0

-ve since
(x+ 2}23"{] and
4x-(3k-2)<0

S~

~—

Ml

=—2 is an inflexion point.

Al

Total for Q6

9m

I
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7
Fﬁ’ﬁ} A=Areaof APRS + Areaof APQR
! —
1 . 1 .
A:-2-(12)(14)smx+.2_(14)(16)sm(-’2€-x) M1 M1
. (7
A= 84smx+112sm(—2~—-xJ |
A= 84sinx+112cosx since sin(-725~xj=cosx WA
= A=112cosx+84sinx (shown) Al
Note: Students must state the resuit Sm(% - xj =CoSX to get Al.
B(i) | R=+112"+84°
R =140 Ml
tang = il | M1
112
a =0.64350
a =0.644 M1
A =140 cos(x ~ 0.644) 3 Al
B(iii) | Since - 1< cos(x-0.644)<1, Bl
the maximum area of the playground is 140 m*, Bl
Hence, I agree with Contractor B that Contractor A is wrong.
[Note: If student does not state whether he agrees or disagrees with
Contractor B, minus 1 mark]|
8(iv) | 140 cos(x - 0.64350) = 130
eos(x—0.64350) = :—i
x—0.64350=0.38025 . M1
x=1.02375 -
ol U8 (Given that X<7T) Al
L Total for Q8 | 11m |
1
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[ 9%

Equation of 48 is y=2x+¢

Sub. (-1, 4) into equation

4=2(-)+c¢

c=8 -

Equation of 4Bis y=2x+6.

M1

Gradient of BC = __;_

Equation of BC is y:—%x.;.d

Sub. (31, -2) into equation

i
~2=-=@1)+d
2( )

a=Z
2

Equation of BC is y= _%Hl;_

M1

B is the point of intersection between the lines 4B and BC, so solve

| the 2 equations.

2x46=—sx+ 2
2 2

=3

y=12

Hence, B is (3, 12)

Al

Equation of AE is y = _%x ‘e

Sub. (-1, 4) into equation

I .
d=ex(-1N+e
50

=
g==—
2

Equation of AE is y= __;.x +.Z.

MI

Sub £(k, 0)into equation of AE.

f.}=--1-.‘|;+I
2 2

k=7

E is(7,0).

Al

9(ii)

ALY T

E(7.0)

| Page 26p
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]
1 'mi 1 _{
"7 2 units
‘ 3 units 2urits ! enime
I |
L § units
B [ Let D be (g, h)
e B
- 3 v
b6 M1 for
both
-(=H_2 parts
g-(1) 5
g=19
Hence, D is (19, -6) Al
9(ii 1l 1
{} Area of trapezium ABCD = il AR & o
214 -6 -2 12 4
= %[(352) (-128)]
= 240 units®. Al
(iv) 3+7 12
¢ Mldpomt of BE-( s —ig)
2 2
={3,6) M1
Let Fbe (x,y) o
Midpoint of AF'=(5, €)
4 M1
[ 14+x +y] 6.6
2 2
x=11,y=8
| Hence, Fis(11,8) Al
Total for Q3 | 12m
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0
10(i
(i) y=xix{1x+£]
2
g ]
L
31:\[.,r+ EJHD |
Ly | |
2x+£=0,ﬂ,2:t
2 sy
i x:——i{- (reject), x:% or x;’%’ ]
3 Al Al
P is Eﬂ] and @ is [T’ru}
10 M1
@ —@-=2m{2x+ﬁj
dx 2
& N
At x=—, —2cos(2(8)+ 2]
o=
dx 2 :
Atx=X, y=sin[2(fr]+£} M1 for
| e T  both
£a2 | parts.
ye— 1
Tl'iife_fvéquation of I 1sy=—-x/_2-x+c
u 5 M1
—2—-*—45(—{]%1:
2 g
= -ﬁ[f-‘r +7)
8
q . Iy ‘h&- d+ﬂ'::| Al
The equation of  is y=—V2x+ 3
10(iii) T
¢ n=_\{ix+ﬂ_’;+ﬂ
44n
(| x=
g
2(4 +
Sub x=0, y=ﬂ8 &
! 1 {4+7 «/-2_(4+7r) MI
Area of triangle = Ex 2 X 2
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T
4 M
Area under curve = | 4(5&{21 4 %B &
0
T
[ 1 .14 M1
= | ~—cos(2x+—
|_ > os(2x Z}J
0
= —i aos@ +E) = —lcasé}
2 2 2 2 2
el
3 0
=1 units? Mi
2
Sum of areas of shaded regions = —1— x( > +”J X ﬁ(4+” ) ___1_
8 8 2
. = 0.063502 units’
i = 0.0635 units’ Al
Total for Q10 | 12m
--END OF PAPER--
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Sec 4E Add Math Prelims PL Suggested Mark Schenie-

; Qn B Solution | Mark Scheme q,'
1 y=kx-2---0 | |
| yr=dx-x'-- @ '
Substitute @ into @: |
2 _ 42
(;x-2)"=4x-x Mi

Bx? —dlx+4-4x+x* =0
M+ + (k-4 x+4=0
For the line to meet the curve,

D20
(—4k —4) —4(k* +1)(4) 2 0 Mi
16k +32k +16-16k* —16 >0

32k 20

k=0 Al

AN
I et R N A A
OGSO I - T Y

| If k=1, the line intersects the curve at two distinct poins. ‘ B1 .|
e e s Ratal for Q1 4

G1: Shape of
y= 'xz - 2x’

G1: Shape of

. y=ld-1.

G1: Maximum
point

)%’ *"/‘11

G1: All intercepts

¢ (1;) ]xl-l_rz—?.x|=a+|
!Zl—lzrxz—i‘rl-l-a

| For exactly one solution, a=1.

B1
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=—,— = = =4 .
At 4" dx cﬂs’(ﬁ}rﬁf -1

4| X smx+2m=0
a+f=-m

3) (i) Principal value of sin” x: ——% <sin™ x S—;‘: Bi
OR -90° <sin™ x<90°
(iiy Principal value of tan™ x: ——725 <tanx <—725 Bl
OR -90° <tan™ ¥ <90° ]
(b) | () y=atan(tx)
Period=2x=b=1 B1
4 x
22 2= r—]: =2 Bl
[4] )7
. _ dy _ 2
(i) y—2tan(x):»-&;—236c x M1
: 2
7 dy 2 ) Al

B =2m B1 for beth
a p_a+p
g« af
_{a+ B =208
of
m?—4m m-—4 Ml
- 2m - 2
(E Ew =1 Mi
AAa)
Required equation: x* — B ) B
2 ~(m—-4)x+2=0
53) 1.6-1
e’ -1= o ~o3 (x2 - 0.2)
e’ —1=2(x*-0.2) B1
e’ =2x+0.6
‘When x=0,e” =0.6 B1
() | Ine’ =In(2x* +0.6) 51
| y=In(2x* +0.6)
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6 [ log, \(x+1)(2-x) is defined when |
D y50,x21 and(x+1)2-2)>0=-1<x<2 pad |
|Thus O0<x<2,x=1 | Al |
@ Lot )=lnyGrDE-= =—;-[ln(x+l)+ln(2-—x)] o~
gl )
dx 2\x+l1 2-x |
(b) | 97 +5(3” ~10)=0
(3”2 +5(3° -10)=0
Letu=3"
u? +5u~50=0 Ml
u+10)(u-5) =0 |
u=-10 or u=5
M1
3” =-10(nosoln) or 3’ =5
ylg3=1g5s
igs .,
=—=—=144
4 lg3 4 Al
(€ | x*+y*=11xy
x4+ y? =2xy=9xy
(x—¥)* =9xy | M1
lg(x—»’ =12(9%)
ZIg(x?y)=[g?+lgx+Igy M1
lg(x—y)=-;-lgx+%!gy+%lg9
| =é—lgx+-;—lgy+lg3 M1
Thus a:..l..’b_—_l’c-_—,3 A] [ﬂrﬂaﬂd b-.
2 2 Al forc

|
| Page 267
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| TR | % +y* -4x-8y=25
(x-2)2-4+(y-—4)2 -16=25 !Ml
(x-2* +(y-4)° =45 M1

Centre: (2, 4), Radius = /45 = /(9)(5) = 35 units (shown) A1, Al
(ii) | Distance between the centre and the point (8, 8)

= /(8-2)* +(8-4)

Mi
=52
Since 52 > /45, (8, 8) lies outside the circle. Al

(i) | y+2x=8

x*+y* —4x-8y=25
x* +(8-2x) —4x-8(8-2x)=25 M1
x% +64-32x+4x* —4x—64+16x—25=0
5x* =20x-25=0

x2-4x~5=0

(x-5)(x+1D=0

x=-1 or x=5

%hu: 2:(—1, 50) an%iD(S,—Z). Al, Al
Distance between C and D

= G- (-1)7 +(-2-10)?

—Je+(-12)

=4/180
= 2»\/25 .
Since CD = 2+/45 , CD is the diameter of the circle (shown). Bi

q
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8() | sin® G cos® B~ o |
i~ : | |
F&f‘éiﬂﬂmﬁij Ml
2 i Pyl B Algse o
=L sin 26y
4
11 o . 2 M1
= 1 E(I —pos4l) | sincecos4f =1-2sin” 28 i
=%(l-cos46) (shown) AGI1
(i) z 1
(a) Esm’ Gcos’ Hdf = j;‘ §(1 —cos4d)df
1 b4
=-13(1-
[ s-E(l c0s48) a9
_1[p_sins6] 2 Cul
% 8L As o, wERNE an S el
_ 1z sinl)] g i ME g VR
813 N4 |/ Soawr
813 4 2 Sy - '-"E:
(x 5 S 2
_ l E 3 i?.. (Shﬂ“'n) 3 .-]ELAG]
8 L 3 E R "_-L
iy o] 2T
(b) sin’Bcos’f= L
10
-;—(l ~cos4d) = %
1-cosdf = L
10
1
cos46 =— M1
5
Basicangle = 78.463° M1
0° <@ <180° = 0° <40 < 720°
46 = 78.463°,360° —78.463°,
78.463° +360°,360° — 78.463° +360°, A2
8 =19.6°,70.4°,109.6°,160.4° (1d.p.)

e I uhl!mi} hl{}
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SW | v=pr* +qr+24

dv
a=—=2pt+
& pr~q

M1

t=la=-4: 2pt+g=—4 ---(1)
Mi

t=4,v=0: 16p+4g=-24---(2)
(2)+4: 4p+g=—6 ---(3)
@B)-m: 2p=—2=p=-lg=-2 A2
() | v=—t?-2r+24
3=J'vdf

= [-£ -2 +24a

f!
=———1"+24t+¢

M1

Whent=0,s=0c=0
2 M1
.s'=—'r—3-—-rl+24¢'

3
Distance A8 = -—{%-— —(4)? + 24(4) = jgé -y Al

bt s TelakfoEQiET
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[ 103) | 3x+1 A B |
f(x)= = + :
| S Y S |
3x+1=A(x-3)+B(x+2) ;
Letx=-2: —-5=-54A=>A4=1 Bl
Letx=3: 10=5B=B=2 B1
3x+1 1 N 2
(x+2)(x-3) x+2 x-3
(if) d( 1 2 )
f' ) =—|——=+——=
(=) deix+2 x-3
12
(x+2)" (x-3) B1
Since (x +2)* > 0and (x—3)* >0,
_—_T<0 and ___2:_5<0 Mi
(x+2) (x-3)
3 Thus{ '(x) < 0 and f is a decreasingcurve. Al
J'( i
(iii) )js 3x+] .
A G+ 2)x-3)
6 1 2
= —_— i —
tx+2 x-3
= [ln(x +2)+2In(x - 3)ﬁ M1
= (In(6+2) +21n(6 - 3))—(In6 + 21n1) Ml
=In8+In9%-Inb
=1nl2 Al
| N (GRS L
: 4 "

S et R ol O10: 8
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| 11(0)

E% {sec8)

caty ol
" 30\ cosd

4 (o5l
=47 (cos6)

=—(cos8)*(~sin8)
__sinf

hown
cos’ 8 s )

M1

AG1

(i)

2
cosd

(@

cosé = e D AX =
Time taken to travel along AX =

tan0=%{=>PX=2tan9

XOQ=10-2tanb
Time taken to travel along X0
X0 10-2tanf l B

60 6 30

_Secd 1 tand
30

AX_ 2 1
10

tan@

secf

X—= Wil
cosd 10 5

M1

Mi

AGl

secd 1 tan@

75 6 30
f

ar _ 1! Smg\-i-secg
a6 S\cos?@) 30

(b)

M1

For stationary T,

7o

dé
sin@ J 1

4 —-—sectf=0
5 cos*@) 30

6sin O(sec? 0)—sec? 0 =0
sec? f[6sinf—1]=0

sec’ = g or sing =

lL—*x, =%

OR
|[sme‘ﬁl__t_
cos” @) 30
Gsind-1

30cos* 6

sec’ 0=10

sinf=—

basic angle § = 9.5941°
0 =9.6°

M1

msﬁ' ( or basicangled =

!
!

Thus PX =2tanf =21an9.5941° =

9.504T"

.f .
9;% (rejectedy’ or 8=9.6°
fidy Y ]

0.33806km

Need a home tutor? Visit smiletutor.sg
| Page 272



BP/2017/274

Need a home tutor? Visit smiletutor.sg
| Page 273



BP/2017/275

TANJONG KATONG SECONDARY SCHOOL
Preliminary Examination 2017

Secondary 4
CANDIDATE
NAME
CLASS INDEX NUMBER ET _‘
ADDITIONAL MATHEMATICS 4047/01
Paper 1 Monday 21 August 2017

2 hours
Additional Materials: Writing Paper

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on the work you hand in.
Write in dark blue or black pen.

You may use an:HB pencil for any diagrams or graphs.

Do notuse staples. paper clips, h:ghlughters glue or correctlon fluid.

Answer all the questlons

Write your answers on the writing paper provided.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal in the case of angles in
degree, unless a different levet of accuracy is specified in the question.

The use of a scientific calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.

The total number of marks for this paper is 80.

f:f 6 printed pages.
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Mathematical Formulae

I. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ = @,

L ~bt b ~dac

2a

X

Binomial Theorem

n
(a+b)ll=all+ n al{-lb+ " all—2b2+'..+( a"= b+, L+ b
! 2 kr

nY n_n(n=1)(n—r+1)

r (n=r)tr r

where r is a positive integer and (

2. TRIGONOMETRY

ldentities
sin? 4 +cos? 4=1
sec?4=1+tan’ 4
cosec’ 4 =1+ cot? 4
sin (4 £ B) =:sin A4 cos B £ cos 4'sin B
cos (4 = B)="cos A cos B F sin 4 sin B
tan (4 £ B) = tin Axtan B
[+ tan Atan B
sin24=2sin A4 cos 4
cos24 =cos’ A —sin? 4=2cos?A-1=1-2sin’A
tan 24 = ———~--—-—2 tanlA
I[-tan~ 4
Formulae for 44BC
a b c

sind sinB sinC
a’=b*+¢? - 2bc cos A

A= J—bcsinA
2
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The function f is defined, for all values of x, by

. 2 2

f(x)= - -3~x3——3..\‘" +8x+1,
Find the range of values of x such that f is a decreasing function. (3]
The graph of y = ~log,(x— &) has coordinates (7, -2) and (4, b).
(i) Determine the value of g and of b. [2]
(ii) Sketch the graph of y = ~log,(x—a). (2]

A fossil containing radioactive carbon-14 isotopes was recently found. The
amount of carbon—-14, N, can be expressed as N = N,e", where Mo and & are
constants and ¢ refers to the time in years.

The time taken for half of the carbon-14 to decay is 5700 years.

(i) Show that £ =-0.0001216. 23

(i) If the fossil now contains only 39% of its original amount of carbon-14,
calculateto the nearest year, the'age of the fossil. " (3]

() Sketch the graph of y = X3 ' [2)

. (ii) Theline y= %x intersects the graph of y = »? at points 4 and B.

Find the equation of the perpendicular bisector of A5. [5]

(i) Given that px* + gx+ 2q s always negative, what conditions must apply
to the constants p and ¢? (4)

(i) Give an example of values of p and g which satisfy the conditions found
. in part (i). ]

4047/1/SecdPretims 17 {Turn over
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: > X
. ir
2
The figure shows part of the graph of f(x) = asinbx+ ¢, where g, b and c are
constants.
(i) State the period and amplitude of f(x). [2]
(i) State the value c. [1]
(iii) Show that f{x) can be expressed as 3(cosx +sinx)*, [3]
(i) Prove that M— = cosec A4, ; 3]
tan A+sin 4
(i) Hence solve the equation 1+ sec 2x = 5(tan 2.x + sin 2.x) for
—100° < x<100°. (4]
(i) Sketch the graph of y = |5 - 3,\1 -1, showing all intercepts clearly. [3]
(i) Find the coordinates of the point of intersection between the line y = 5x
and the graph of p =|5-3x]-1. (2]
(iii) Determine the set of values of m for which the line y = mx intersects the
graphof y = |5 - 31{ -1 at two points. 2]
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i

The diagram shows two intersecting circles, Cy and Ca. The line XZ is tangent to
C; and Cz2at 4 and B respectively. The line YZ is tangent to Ci and Czat £ and
D respectively. Point B is such that AB = BZ. Point R lies on both circles and
ERB is a straight line.

(i) Provethat A£ and BD are parailel. [4]
(ii) Prove that angle 841 = angle RDE. [3]
2m T
Q=" — 64
4m

fE"j-—-—ES

The diagram shows a trapezoidal glass window, QRST. The lengths of QR and

QT dre 4 m and 2 m respectively. Angle QTS is given as §, where 0 <6 < z .

(i) Show that the area, 4 m?, of the window is given by

A=8sin@ +sin24. [4]

(ii) Given that @ can vary, find the value of @ which gives the greatest area of
the window. ) - [5]
4047/1/SecdPrelimsi7 [Turn over
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,

N, 5
Ry '
\\
6 N
N \\ |
11 Theequationofacurveis y=3v4-2x.
(i) A particle 2 moves along the curve in such a way that the y-coordinate of
P decreases at a constant rate of 0.12 units per second.
Find the y-coordinate of P at the instant when the x-coordinate of the
particle is increasing at 0.16 units per second. [5]
(i) The diagram shows part of the curve y=34-2x and the line
y=0x+48 which intersects the curve at (-6, 12).
¥
y=0x+48 A
y=3J4-2x
Given that the area of the shaded region is 49 units?, find the value of the
constant m. [6]
12 A caris travelling along a straight road from Junction X to Junction Y. It passes
X with a speed of 15 m/s. At the same instant, the driver spots a red traftic light
at Y and-applies the brakes-immediately. During the journey from X to Y, the
acceleration, a m/s?, of the car, ¢ seconds after passing X, is givenby a = —t-3.5.
(i) Show that the time taken for the car to come to an instantaneous rest after
passing X is 3 seconds. {4]
(i) Given that the distance between X and Y is 24 m, determine whether the
car will be able to stop in time for the red light at Y. Justify your answer. {4
{iii) State an assumption made. [1]

End of Paper
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TANJONG KATONG SECONDARY SCHOOL
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Secondary 4
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CLASS INDEX NUMBER |
ADDITIONAL MATHEMATICS 4047/02
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Additional Materials: Writing Paper

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on the work you hand in.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correcti

Answer all the questions.
Write your answers on the writing paper provided.
Give non-exact numerical answers correct to 3 significant figures, or 1 decimal in the case of angles in

degree, unless a different level of accuracy is specified in the question.
The use of a scientific calculator is expected, where appropriate.
You are reminded of the need for clear presentation in your answers,
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The number of marks is given in brackets [ ] at the end of each question or part question.
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Mathematical Formulae
1. ALGEBRA
Quadratic Equalion

For the equation a. + bx + ¢ =0,
_ —btb —dac

2a

X

Binomial Theorem
n
(a+ b)"=a"+ (IJGH- h+ ('21) a4+ _I_(H}du._ rht 4, L+ b”,
r

. e [ n ! = -
where 7 is a positive integer and =" _Ma-D...(n-r+l)
r (s =)l !

2. TRIGONOMETRY

ldentities
sin2 A +cos? A =1
sec’4=1+tan’ 4
cosec? 4 =1 +cot? 4
sin (4 £ B)= sin 4 cos B+ cos 4 sin B
cos (4 # B) = cos A cos B Fsiti 4 sin B
tan (4 + B) = tan 4t tan B_
1F tan Atan B
sin 24 =2 sin 4 cos 4
cos24A=cos? A ~sinf A=2cos’A-1=1-2sin? 4
tah: 94 = 2tan A_
1—1tan® 4
Formulae for AABC
a b c

sind sinB sinC
a=b*+c?-2bccos A

= —l-bc sin A
2
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Answer ajl questions.

0 X
A curve has equation y = ——.
Pe

(i) Find the gradient function for the curve.

(ii) The equation of the normal to the curve at x = | cuts the axes at (0, p) and (g, 0).
Find the value of p and of g, leaving your answers in terms of e.

(i) Differentiate 3x sin 2x with respect to x.
X

L
(ii) Evaluate J' xcos 2x dx.
0

(a) Sketch the graph of the equation y = .

2y + 9“2'1'

(b) (i) The gradient function of a curve is given by -3{- =g

Explain why the function is an increasing function.

(ii) Find the equation of the function.

(a) (i) Expand and simplify (1 + a)“iin ascending powém of a, up to the term
containing a”.

(ii) Given thata = x+ x%, write down the expansion of (1 + x+?)* up to the term
containing x°.

(iii) Using your expansion and a suitable value for x, find the value of 1.0101 B
giving your answer correct to-6°decimal places. '

12
(b) (i) Write down the general term in the binomial expansion of (3x - —2,-) .
32

Write down the power of x in this general term,

(i) Hence, explain why there is no term in x¥ in the binomial expansion of
12
{ 2
x-—51 .
)

The roots of the equation 2x? - x + 6 =0 are p and g.

(i) Find the value of p? + g%,
(ii) Find the value of p* + ¢*.
(iii) Find a quadratic equation whose roots are p® — g and @ -p.

BP/2017/283

(3]

[3]

(6]

(2]

(2]
(3]

[2]
(3]
(2]

[2]

i2]

(3]

(2]
(5]
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4
604363 . :
(i) Express 4—:%-- in the form » + s~+/3 , where r and s are integers.
+ 4

(i) Thediagram shows a triangle YYZ.

X

(4 + 2\/5) cmn

Y (a +bf3 ) cm

XYis (4 + 2\/5) cmand YZ is (a + bﬁ) cm, where a and b are integers.
The included angle XYZ is 120°,

Given that the area of the triangle is (I 5+9J3 ) cm?, find the value of @ and of b.

A point P has coordinates (8, 0). Another point Q is vertically above P such that

tan ZPOQ = ;— lvxirh’br,e O is the origin.. "

(i) Find the coordinates of (.
(ii) Given that OQ is a diameter of a circle, find the equation of the circle.

y(iii) A point R is such that angle ORP = 38°, _ .
/Determine whether R lies within the circle, stating your reasons clearly.

(i) Find the remainder when 3x* — x2 + |2x is divided by 3x - I.
(i) Hence, state the remainder when 3x* — x* + 12x + ¢ is divided by 3x - 1.
(iii) Factorise 3x' = x? + 12x — 4 completely, showing your workings clearly.

Px*+9x+4

— in partial fractions.
3x' —xT+12x -4

(iv) Express

A curve has equation y = (x — 1) In 2, [or all values of x> 0.

@ Find . |
dx
(ii) Hence, explain why the curve has a stationary point for a value of x between
0.5and .

(iii) Determine the nature of the stationary point.

BP/2017/284

(3]

(5]

(2]
(3]

(3]
2]

(1
(3]

(5]

[3)

(2]
(1]
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11

The diagram shows a cuboid
structure 48CD that is placed
tilted against a vertical wall.

EC is horizontal distance of C from the wall.

(i) Show that £C can be expressed in the form a sin @+ b cos 6, where a and b are

constants to be found.

(i) Express £Cin the form R sin (+ a) where R> 0 and ais an acute angle.

The amount of active ingredients in a lotion brand L, y units, is dependent on the

time, ¢ years after the lotion is manufactured.

The variables y and t are related by the equation y = ae™, where g and b are constants.
Some values of y and t are shown in the table below.

0 X
06ne £ er@

AB is 10 metres, AD is 4 metres and the side 8C makes an angle 6° with the floor.

~ The structure ABCD will remain tilted agamst the wall pxovnded ‘EC lies between
" 7.5 metres and 9.5 miétres,
(iiii) Find the range of values of @ for the structure A8CD to remain tilted.

1 (years) l

2

4

y(units) | 950.6

303.2

30.8

9.8

3.1

(i) Plot a graph of In y against ¢.

(it) Using your graph, findthe value of gand of b.

(iii) Find the maximum amount of active ingredients after 3 years.

The amount of active ingredients in another lotion brand M is given by the

. 1000
equation y = ———.

S
e?

(iv) By adding a suitable straight line to your graph, find the time after which

brand M contains a higher level of active ingredients.

End of Paper
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[4]

(2]
(4]
(2]
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6
Answers:
U Lol (i) p=--& g=l-—
edx e” e” e’
. . o b (37 3
2 i) 3sin2x+ 6xcos2x i o~ ===
0 : (i) 6( 1 2)
3 (a) i3 (b) (i) €% >0 forall values of x
2 Y e >0
dx
Hence, function is increasing
\“\»‘___ N
4 (a) (i) )+8a+28a%+56a+... (i) 1 +8x+ 3622+ 11225+ ...

(iii)'1.083712
(b) (i) Generaltermis [1?‘]{3.‘:}'1" s [— —zi-J Powerofx=12-3r
r X

i T w7 . N Py s
(it) r= 3-, Since 3 is not an integer, there is po term in x>

5 () —-213 (ii) -3—; (iii) 85+ S50x+131=0
6 (i) 6+643 (i) a=6,b=2
7 (i) (8,6) (ii) (x—-4y+(y-3)2=25

(ili) ZORP = 38° < 53.1, . R lies outside the circle.

) .3 . 2 Ix+4

8 4 4+ Ix- )% +4 +

0] (i1) c (i) ( )x* +4) () Gx -ﬁ (xg +4)
9 (i) m@)+1- L (ii) Since @ <0 forx=0.5 and -dl> Oforx=1,

B S dx dx

iy—= Ofor0.5<x<1
ax

10 EC=10sin+4cos @ (i) V116 sin(0+21.80°)  (iii)22.3° < #<40.1°

11 (ii)) a=2981 (accept 283610 3134), b=-1.14 (accept 1.13 to 1.16)

(ii3) 94.6 units (accept 94.6 to 99.5) (iv) 1.7years

4047/2/SecaPrelim2017
et [Turn over
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7
Answers:
1 X<-4orx>|
2(3i) a=3,6=0 (ii)

A

3Gi) 7743 or 7744 years
4(i) y i (i) y=-2x+10

- ——.—._-_ﬂ—u——+ X

S(i) P<0 &8p<g<0 (if) Any answer as long as:
* pand g are negative, and
* 8p<yg

6(i) Period = w1, Amplitude (i) e=3
=3

7Gi))  x=-95.8° 5.8, §4.2°

8@ 3 (i) Pt of intersection:

1S
\]‘ (535
4 /
p f \/2 = X
3 s f
( 71
3
8(iii) -—5- <m<3
10Gi)  O=1.344]
11(i) '=—6,y=12 (i) m=-25
12(ii) 5=24.75m, hence the (iii)  The driver does not have any reaction time before
car will not be able to stepping on the brakes / brakes are not faulty.

stop in time,
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3 Xinmin Sec School Prelims 2017 Paper 1 ]
o
The function f is defined by f(x):ian pat for x>0.
' X
Show that f is a decreasing function for all values of x>0. 3
ﬁ} Sketch, on the same diagram, the geaphs of y= --ST and y* =4x, (21
x2
- (ii) State the vahie of & for which the x-coordinate of the point of intersection of
these two graphs satisfies the equation x* = k. [2}
You just bought a brand new car. The value, ¥ dollars, of the car depreciates over time.
It is given that ¥ =84000e" + 8500, where ¢ is the time in years since it was bought
and % is a constant.
(i) What is the initial value of the vehicle? 1§91
(i) Calculate the value of k if, after 3 years, the value of the car is halved. f2}
“(iif) After having'driven the car for 25 years, you decided to cliange toanewcar. A [2]
second-hand car dealer offers to buy the old car from you for $30C0.
Without using a calculator, justify whether you should accept the offer.
(3) Find the values of k for which 3x(x+2)+4? is never negative for all real values
of x. (3}
(b) Given that 3i* + px+84 <0 only when 4 <x <k, find the value of pand of £ (31
(2) Simplify log, 2xlog,3xlogs4x....x10g,, 7- (2]
() Using the substitution x = 6, solve the equation 6*"' —6"* =5. {4}
[Tumn over
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4
() Prove that sec8— cosfg =tand. {31
1+sird
(i) Find, in radians, for 0 <& < = , the exact values of & for which
cosg |
- =—cotd. 3
S s 30 B}

The point P(~1,0) is a point on the graph of y = |kx—2).

(i) Show that £ =-2. ' [2]
Gi) Sketch the graph of p = |foc—2], indicating the points of intersection with the

axes. (31

(ii)) Hence, write down the range(s) of values of x for which y>2. ]

The diagram shows triangles 4BC and. BCD whose vertices lie on the circumference of
acircle. The chords BD and AC intersect at £ and AC is parallel to FG. FG is a tangent

to the circle at B.
\ /;}\ )

F B > G
Show that
(i) triangle BCD issimilar to triangle BEC, (3]
() BC?=8DxBE, f2]
(iii) triangle 4BC is an isosceles triangle. 21
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9 A curve has the equation y=6./(1+2x)°

() A point P moves along the curve in such a way that the x-coordinate of P is
decreasing at a constant rate of 0.04 units per second. Find the x-coordinate of P

at the instant the y-coordinate is decreasing at a rate of 0.045 units per second. {41
4% Find the x-coordinate of the curve that spli% the area bounded by the curve, the
x-axis and the lines x=2 and x =35, info 2 halves of equal area. 4]

10  The function f’is such that £(x)= 2sin® x~cos®x.

() By expressing f(x) in the form of a+bcos2x, show that g = %— and b =«% . [3]
@iy Sketch the graph of f(x) for 0<x<27. [3]
Gif) By drawing a suisable line on the same axes, state the number of solutions to the 3
equation 4msin® x—27cos® x—x=2x. (3]
1 P
200 m
D
30
& -
A B

The Urban Redevelopment Authority (URA) in Singapore is gazetting a piece of
-right-angled triangular-shaped land 4B8C in Hougang Avenue 8. URA plans to build a
public skate arena shown in the diagram.
-An area 4BD is to be built with ramps. 4C=200 m and £/ BAD = 8, where

0°<8<90°
() Show that the area, 4 m?, of the triangle ABC is given by
A =5000(sin 26 £ 3 c0s26) . 4
P d4
i) Find — .
{ i 5 (]
{(iii} Find the value of 4 for which the area of the triangle 43C is maximum. G3]

[Tum over
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12 Aparticle P travels in a straight line so that its velocity, v m/s, at time ¢ seconds is
given by v=1>—5t+6. The particle first crosses the fixed point Oat 1= 1.5 s.

(i) Find the acceleration of the particleat 1 =4 s, 2]
(i) Find the time interval during which the particle’s velocity is decreasing. {23
(iii) Find the displacement of the particle from O when it is first instantaneously at 4]
rest.
(iv) Find theaverage speed of the particle for the first three seconds. {3}
End of Paper
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3
The area of a right-angled triangle is (4+6«/6_) em?. The base of the triangle is
{6v/3+8)em.

@ Show that the perpendicular height of the triangle, #, can be expressed as
avb cm, where @ and b are integers.

@iy  The longest length of the right-angled triangle is 4 cm. Express H* in the form

P+ qs/é. , where pand g are integers.
o d { . 2 .2 2
(-  Show that Ex—(tanxsm x) =2sin“ x+sec” x—1.
(i) Hence find Egsin’ x dx , leaving your answer in exact form.

The roats of the quadratic equation 2x* ~3x+4=0 are @and 8.
@  Find the value of &* + £°.
@)  Show that theivalue of &’ + 8° is _%'

@iif) Find the quadsatic equation, with integer coefficients, whose roots are
o B

—and .
Al ot

The positive y-axis and the line y = 3are tangents toa circle C. It is given that the
x-coordinate of the centre of C is @, where a>0.

@ . Write down the larger possible y-coordinate of the centte of C, in terms of a.

T_ﬁe line L isa tangent to C at the point (8 , 12) on the circle. The centre of C lies
elow and to the left of (8 , 12).

(i)  Show that = 5 and write down the centze of C.
Gy Find

(a) the equation of C,

(b)  the equation of L,

() the equation of the circle which is a reflection of C in the y-axis.

Xinmip Sec School Prelitas 2017 Paper 2

4

K

31

141

£3]
(2

43

(i}

£3]

n
3]
[t}
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4

s (s} () Write down, in terms of » and y, the first 3 terms in the expansion of (1+y)". (2]

(ii) Hence or otherwise, find the value of  in the expansion of ({ Fx+2x° )" ,
given that the coefficient of x* is 44. {3

12
{(b)  Inthe expansion of (sz —1} , find the ratic of the term independent of x {0

that of the coefficient of the middle term. (5]

6 Billy signed up for a race and was given a brochure showing the race route.

B — LC
3 km
g
v i .
X A T D y

XY is a straight road. Participants would start running from point 4 to D, then from D
to C, followed by C to B and finally from B back to 4. BC is parallel to XY. CD is
perpendicular to both BC and XY. AB= AD =3 km and angle X4B is 8 °. The total
distance of the route is L km.

6] Show that L can be expressed as peos@+gsin8+r, where p, g and r are
constants. 3]

(i)  Express L in the form Rcos{@—a)+r, where R> 0 and aisanacuteangle. (2]

(i)  The total length of he route is found to be 13 km. Find the values of 6. @

(iv)  Billy claims that be can finish the race in under 49 minutes if he maintains his
speed of 16 km/h throughout the race regardless of the value of 6, Is .
Billy’s claim true? Explain your answer. (2]
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5

7  Answer the whole of this question on a sheet of graph paper.

A particle moving in a certain medium, with speed v m/s, experiences a resistance to
motion of R newtons. R and v are related by the equation R = av’ + by, where a and &
are constants,

57 10 15 20 25
17; 44 81 138 185

The table shows the experimental values of the variables v and R, but an error has
been made in recording one of the values of R.

{i) Using graph paper, draw the graph of R against v. (3]
y
Use your graphto
(ii)  write down the vglue of v for which its recorded R vaiue was incorrect and
find the correct value of R, [2]
(i)  estimate the value of @ and of b. 31

In a different medium, Ris directly proportional to vand R=30whenv=5.

¢ . Gv)  Draw asuimble lineon your graph to illustrate the second situation and use it
to detenmine the value of v for which the resistance is the same in both

mediums. (3]
8 The'function f(x)=3x"+ax’ +bx+2, wherea and b are constants. x—1 is a factor
of Rx). The remainder when f(x) s divided by x~2is 2.5 times the remainder when
flx) is divided by x+1.
RO) Show that 2 =2 and b=-7. [4]
Gf)  Without using a calculator, solve f(x)=0. [3]
(iii) Hencesolve 3siq’y— 2secy—2cosy+4=0 for 0 < y<360°. 4
[TURN OVER

Need a home tutor? Visit smiletutor.sg
| Page 295



BP/2017/297

g9 The equation of the curve is y = Ax- ;2 . The point P lies on the curve and has a
i+

positive x-coordinate. The normal to the curve at £ makes an angle 8 with the x-axis
such that tan8=-6.

(a)  Show that the coordinates of P is (9, 2). [4]

The point Q also lies on the curve and has a positive x-coordinate. The tangent to the
curve at 0 is parallel to the line 3y —-2x=56.

(®)  Find the coordinates of Q. {3)
k is given further that the coordinates of Rand S are (5, —4) and (13, -1)

respectively.

(¢)  Determine whether PORS is a kite or not. Justify your answer. (2]
(d)  Calculate the area of PORS. {21

2
10 (a)  Acurveis such that %%: 4e*** and the gradient at (2, e™ ) is —-:3—-4.

@ Find Lin terms of x 3]
dx
(i) Explain why the curve has no stationary points. : 12}
(i) Find the equation of the curve. (3]
" 17+ 6x—5x"
(b) (i) Express = L N 5-in partial fractions. [4]

(2x¥-1)(3~x)

S )
(ii) Hence find j(;Zif)’zz f’;)zd.x (31
End Of Paper
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| NAME: J g | CLASS:

YISHUN TOWN SECONDARY SCHOOL

PRELIMINARY EXAMINATION 2017
SECONDARY 4 EXPRESS / 5§ NORMAL ACADEMIC
ADDITIONAL MATHEMATICS PAPER 1 (4047/01)

DATE : 14 AUGUST 2017 DAY : MONDAY
DURATION: 2 h MARKS: 80 '
ADDITIONAL MATERIALS

Writing Paper x 6
Mathematics Cover Sheet x 1

READ THESE INSTRUGCTIONS FIRST

Do not turn over the cover page until you are told to do so.

Write your name, class and class index number on all the work you hand in.
Write in dark biue or black pen on both sides of the paper.

You may use a pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid/ tape.
Write your answers on the writing papers provided.

Answer all the questions. :

If working is needed for any question it must be shown with the answer.

Omission of essential working will result in loss of marks.

Calculators should be used where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give the
answer to three significant figures. Give answers in degrees to one decimal place.

For z, use either your calculator value or 3.142, unless the question requires the answer in

terms of x.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.

This question paper consists of 5 printed pages and 1 blank page

Yishun Town Secondary School 4E/5N/AMaths(4047/01)/2017/Prelim
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2
Mathematical Formulae
1. ALGEBRA

Quadratic Equation
For the quadratic equation ax® +bx+c=0,

—bx+/b* ~4ac
55 B3 ;
2a

Binomial Expansion
(a+b)* =a”" +(};)a"“1b + (;ja"‘zbz Fooreat (n)a"“’b’ +...+b",
r

e n
where 7 is a positive integer and ( ):
’

(n— r)!r! rl

2. TRIGONOMETRY

Identities
sin? A+cos? 4=1 '
sec? A =1%tan’ 4 iy A,
cosec’A =1+cot’ A
sin(A+ B) =sin Acos B+ cos Asin B
cos(A+ B) =cosAcosBFsin Asin B
tan(d + B) = tinAitanB
1¥tan 4tan B
sin2A4 =2sin Acos 4
cos2A=cos’* A—sin’* A=2cos®* A-1=1-2sin’* 4

tan24 = __%_ta_l?_;il_
1—tan” 4

Formulae for A ABC
a b c

sin 4 2 sinB - sinC
a’> =b? +c? -2bc cosAd

Areaof A = %bc sin A

. N A ime . .
Yishun Town Secondary School 4E/5N/ _._.Math,.s.(AO‘}Z/Q.l)[ZO‘.l7/.Pr.ekpé ed a home tutor? Visit smiletutor.sg
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1 Express Z;in partial fractions. {5]
(" +4)(x-2)

2 Solve the equations
(8  4log,x=4+log,(x+5), [5]

® 206 H=6¢"1 (3]

3  The equation of a curve is y = px* —4x+ p, where p is a constant.

Find the set of values of p for which the curve lies completely above the line y =3. [4]
: o . x 12
4 A rectangularblock has a height of 3 unit with a square base of area :/——5 + 5 square
units. Given that the volume of the rectangular block is x+/45 cubic units, without using a
calculator, express the value of x in the form < +7JE » where g and b are integers. [6]

5 Given that 4> + 16x* + 13x + 3 = (x — k)f(x) where f(x) is a polynomial and k is an integer.

@) Find the value of £. 121
(i)  Find f(x) and show that the x-axis is a tangent to the graph y = f(x). [4]
(i) Deduce that there is no real solution for the equation 4x5 + 16x* + 13x2 +3 = 0. [2]
6 @ Prove that (cosecd —cot &)1 +secf)=tan8. (4]

(i)  Find, in radians, the acute angle & for which
(cosecd —cot B) (1 + sec 6) = —;— sec2 . (3]

7 Two obtuse angles 4 and B are such that tan (24 + B)=4 and sin B= % . Without using a
calculator, explain why 135° < 4 < 180°. (5]
Yishun Town Secondary School 4E/SNIAMaths(4047/01M2017/Prelim
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4

8  The diagram shows the graph of y = |1 - 2xl +p for 0sx<4.

Y
1 /
A \/
@,3)
S
a
@) Find the values of p and of g. [3]
(i)  Find the coordinates of 4. [1]
(i)  Find the coordinates of the point(s) of intersection of the line y =3x and the graph of
y={l 2x]+p for 0< x<4. ' 4
(iv) Determine the set of values of ¢ for which the line y = cintersects the graph of
y= ll - 2x| + p at exactly one point for 0<x<4. (2]
k 7
9  Inthe binomial expansion of (x - ——2—) in descending powers of x, k is a positive constant.
X
@) Write down in terms of k, the first three terms of the expansion. (2]
(i)  Explain why there is no term which is independent of x in this expansion. [3]

x2

7
(iti),  The coefficient of x* in the expansion of (2 + X )(x - —k—J is 7, find the value of &. (3]

-4
10  The equation of a curveis y =2+e* + :/=" +x.
e

@ Find the coordinates of the stationary point of the curve. [51
(ii)  Determine the nature of this stationary point. [3]
i tha! Pral] .. .
Yishun Town Secondary School 4E/SNIAMAThal 4047 V20T rﬁjf{ﬂaed a home tutor? Visit smiletutor.sg
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5

11 A trangle ABC is such that point 4 is (6, 6) and the point C is above point 4 and lies on the
y-axis. Angle ABC = 90° and AB = BC =+~/20 units. The equation of 4B is y + 2x = 18.

® Find the coordinates of C and hence find the equation of BC. (5]

(i)  State the coordinates of M, the midpoint of AC. (1]

(iii)  Show that the coordinates of B is (4, 10). (2]

(iv)  Calculate the area of quadrilateral OMBC. (3]
End of Paper

Yishun Town Secondary School . . .
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