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TEMASEK SECONDARY SCHOOL

. O Level Preliminary Examinations 2015

ADDITIONAL MATHEMATICS 4047/01
Paper1 2 hours

Question Booklet
~ Additional Material: Writing paper (8 sheets), Cover page (1 sheet)

READ THESE INSTRUCTIONS FIRST
Do not open the booklet until you are asked to do so.
You are not required to submit this booklet at the end of the paper.

Wirite your class, index number and name on alf the work you hand in.
Write In dark blue or black pen on both sides of the paper.

You may use a soft pencli for any diagrams or graphs.

" Do not use slaples, paper clips, highlighters, glue or comection fluid.

Answer all queslions.

Write your answers on the separate Answer Paper provided,

Give non-exact numerical answers correcl lo 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. ,

The use of an approved scientific calculator is expected, where appropriate.
You are reminded of the need for clear presentation in your answers,

Al 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 tolal number of marks for this paper is 80.
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This document consists of 7 printed pages and 1 blank page.

Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the cquation ax’ +bx+ ¢c=0,

-bxVbH -4ac
Xs —
2a

Binomial expansion

(a+b) =2a" +(I;}a""b+{g)a""b’ +...+(:)a""b’ o b"

n - nn=1)..(a-r+l)
A(n=r)! A ’

. e n
where nis a positive integer and ( ) =
r

2. TRIGONOMETRY

sin? A+cos’ A=1
Identities sec? A=1+tan’ A
cosec’A=I+cot* 4
sin(A £ B) =sin Acos B+ cos Asin B
cos(A £ B) =cos Acos BFsin Asin B

tan Attan B

1Ftan Atan B
sin2A = 2sin Acos A

cos2A=cos’ A—sin®? A=2cos? A-]=1-2sin’ 4
2tan A
| ~tan? 4

tan(At B) =

tan2A=

Formulae for A ABC .a = b ..
sinA sinB sinC

al =b? +¢c? —2bccos A

A= é—absin C

No pact of the paper Is 16 be reproduced without the appraval of the Princlpel of Tomsesek Secondary School.,
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(ii)

(a)

(b)

(2)

(b)

()

Given that X +2x—3is a factor of f{x), where f(x) = x' +6x* +2ax + bx—3a,
find

M)
(if)

Answer all the questions.

Given that sin(A+ B) = 3sin(A— B) , show that tan A=2tan 5.

Hence solve the equation sin’(x+30°) =9sin’(x-30°) for 0° < x <360°.

The cqualion—2f ~2x+1=0has roots zand . Find the quadratic

equation whose roots are —2-and-2—

@ p
The equation of a curve is y=(3+m)X* - (8 +4m)x+3+4m, where
mis a constant, For y = 0, find the value of m for which

()  oneroot is the negalive of the-other,

(i)  oneroot is the reciprocal of the other.

Simplify

]
372 T
2(46) 5 and express in the form of k(3)™, where & and

LB 3(-1'
n are integers,

Find the values of a and b such that Ig (-!—2-2) =alg(by)—-4lg y forall
J

positive values of .

Solve the equation 2log, e” + !
log, 5

=log (2 —3€").

the values of 2 and 5,
the other quadratic factor of flx).

Explain why f{x) = 0 has only two real roots.

No part of the paperis to bs reproduced without the spproval of he Principal of Temasek Secondary School,
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The diagram shows a circle C, with centre (4, = 6).
Acurve y* =x and the circle C, have the y-axis as the common tangent.

Both curves interscet at the point (4, —2).

T
Y=x
> X
o
4, -2)
G
(i) ~ Write down the radius of circle C, and hence the equation of C,. [2)

(1)  Find the area bounded by the curve y’ = x, the circle C, and the y-axis. [3]

(iii) A second circle, C, is the reflection of the circle, C, in the line y=2.
Write down the equation of the second circle, C, in the form

P+y +2gx+2 fy+c=0, [2)

A curve is such that % =4x+ for x> 0and the curve passes through the

I
(x+2) .
oint (-l- —I-) -'
¥ 2°2) :
()  Find the equation of the curve, (3]

(i)  Find the equation of the normal to the curve at the point where x= —;— (2]

Na part of the paper is to be repioduced withou the approval of the Principet of Temasek Secondary School
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Liquid is pourcd into a container at a rate of k m’/s. The volume of liquid in the

container is Vm® where V= -;-n'h’ (3% — k) and hm is the depth of the liquid in the
conlainer. Find, in terms of 4, the rate of increase of the tiquid level when the

depth of the liquid is -2-S-k-m. (4]

2 _ ;
Given that L4 =-9y and y=acos® x+ bcos x where 2 and b are constants,

dx’*
cosx#0, show that 3a+45=0. : (6]

The curve LFY =-1-in(crsccts the line2x+ y+2 =0at the points 4 and B.
x ¥

Explain why 2 line joining points A and B is perpendicular to the line
2y~-x-6=0. (6]

On the same axes, sketch the graphs of

y=cosx+l and  y=|anA,
for 0° < x<360°. (4]
Hence, for 0° S x<360°, state the value or range of values of & for which the

equation |tan A = cos x+ k has

()  2roots, (1)
(1) 3 roots, (1}
(iti) 4 roots. (1]

No part of the paper [3 lo ba reproduced witholt the appraval of the Principal of Temeasek Secondary School.
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11 The diagram shows a triangle AEG which intersects the citcle at points 4, B, C

and G. Dis a point on ABE such that BD= BE. Show that V .
() trangle AEG s similar to triangle CEB, (2]
(i AGxBD=GExBC. [2)

No part of the papat Is 1o be reproduced without the approval of the Princlpal of Temasek Sscondary School.



d " cosx
Show that — (V2 +sin x)= ; 2}
- (®) ow ha dx( 1 ) 242 +sinx

™)

A 4
>

: cos X .
The diagram shows part of the curve y = ——=====, The curve intersects the
€ d 22 +sinx

x-axis at g— and 3—;-and the y-axis at the point C.

()  Find the coordinates of point C, in exact form. R { §

(if) Find the area of the shaded region bounded by the curve, the y-axis
and the x-axis. (4]

End of Paper

>6(
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Seec 4E/SNA Prelim Exams 2015 AMP1

Marking Scheme

1 )

sin Acos B+cos Asin B= 3(sin Acos B—cos Asin B) ‘ M1

4 cos Asin B=2sin Acos B

sin Acos B
=)
cos Asin B
tanA=2tan B

(iv)

(sin(x+30°)' =(3sin(x~30%)’

sin(x+30%) = +3sin(x—30°)
sin(x+30°) = 3sin(x=30°)
tan x=2tan30°

=]

o

M1

or

x =49.1° or 229.1° [ g

10

sin(x*30°) = —3sin(x—30°)
sin(30°+ x) = 3sin(30°-%) | M1
1an30° = 2tanx

. tan30°
tanx = ———

x=16,1° or 196.1

No part of the paper 1¢ to be reproduced without e approval of the Princlpal of Temssak Secondary School.
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2 (a)

22 =2x+1=0
a+p=1 :
‘1 B1

2

sum of roots = —2-+—2—
a) ﬁ)

o+ B)

 (apy

_Aa+B)a’ ~af+ B
(aBy

_ 2a+BY(a+p)}~3aB)
(af)’

201 -2)
SR 4

1o
( 2)
product of roots = (%I%)
= —4,— =32 Al
1
5)

equationis X +8x+32=0 (Al

M1

-8 Al

8+4m 5% ! 34+4m
i - = = M1 —_|= =) M1
®) () @+ (-a) =520 (i ‘“)(a) s
8+4m=0 3+dm=3+m o
m==2 Al m=0

Soq

No part of tha paper Is lo ba reproduced without the approval of the Principal of Temasek Secondary School, -
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(a) .
1
24)7 =27 202 -2
6: x3\-2! = 3 M1
2*%3%% —3.;
_2'(2'-2) -
- 3
2 x—
X 3'
=10(3%) Al for k=10, Alforn=|
(b)
125 .
lp—+1g y =lg(by)’ -
8 7 gy =lgty) -
1g(125y") = g(by)"
(557 =(bn)* ‘
a=3 and  b=5 | ™
(e)
log, ™ + =logs(2 —3e") | M1 forchanging base

log,5
log, e** +log, 2 =1log,(2~3¢")
log, 2™ =log,(2 ~3€")
26" +3e"=2=0
(2e" —1)(e"+2)=0
)

e = 5 or e* = ~2(NA)

x=ln—;- or ~In2 or-0.693

No patt of tha paper Is 10 ba raproduced without the approval of the Principat of TemaseXk Secondary

M1 for using correct laws

M1 for the solving equation

Al for reject e =~2

Al
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4 (P +2x=-3)=(x+3)(x=1) .| B1

f(x)=x' +62 +104 —2x=15= (2 +2x=3)Q(x) | M1for long division or

13

any correct method

M1 for correct coef of x.

()
f(1)=0
a=b=T e, o M
f(~3) =0
Sa—b=2Tu(2) | M2
solve(l) and (2)
a=5 and b=-2 K
(i)
Qx)=x +4x+5| a1
Show that x* +4x+ 5= 0has no real roots
using b —4ac<0. Al
Therefore f(x) has only 2 real roots
5 (i) radius = 4 units 81

Equation of the circleis (x—4) + (y‘+ 6)*=16. 81

L]
(iDArca = | fdy+4’-::-n(4)’ M1
-2 .

= [—)i]a +16-4rn
3

-1

2]

= 2—§-+16-—4n=6.10 sq units

(iii) centre is (4, 10)

81

81

Equation is (x~4)? +(y~-10)* =16

X+ —8x-20y+100=0

Al

'zbg

N¢ part of the paper Is to be reproduced without the approval of [he Princlpal of Temasek Secondory School,
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6 (i) %zdx+(x+2)”

y=2,\’—--—l—-+c M1
x+2

11 2
Subst, | =,—|, C=—=
"3(22) =3 AL

Equation of the curve is”. y= 2% BRI PV
‘ x+2 5

(ii) at x=—-‘.—d—}-’-=.5—£

2 dx 25

Gradient of normal = —§—3 M1

Equation of normal is =-—-2-§-x+]—9- or 108y=~50x+79. 1
7=754" 108 Y A

7 V=-§zrh’(3k-h)=:rkh’—§-7rh’ o
av _ e
< 2mkh— nth B1
-d—zzg—v-xg.l_) M1
dat dh ar
ook
7 — ™M
& gy -n Xy
5 5
25

Sl s | Al

No par of the paper is to be repreduced withoul the epprovat of the Prncipal of Temasek Secondary Schoal,
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y=acos’ x+ bcos x
dy _

dx

d'y

= ~3ac0s’x + 6acosx(1 - cos’x) = beos x
= ~3acos® x+6acos x—6acos’ x—bcos x
=-9acos® x+(6a— b)cos x

. .
% = -9y =-9acos’ x—9bcos x

(6a - b)cosx=-9bcosx | my
since cosx # 0
Sba-b=-9b
6a +8b=0 Al

3Ja+4b=0

1 2 1
-— e o T -
x y 2
2y+4x=xy.

Subst. y=-2x-2into above equation | M1

=5 =-3acos’ x+6acos xsin® x—bcosx

15

L 3

2 , d
~L = -3acos’ xsin x~bsinx | Mlfor -J;(acos’ X

M1 for i('-3.=Jc_os2 xsin x)
dx

M2 far using Identity

Al

2A-2x=2)+d4x=x(~2x=2)

225 +2x-4=0

¥ +x-2=0

M1 for forming quad egn

(x+2)(x~1)=0
Xx=-2 or x=|
y=2 or y=-4

Gradient of the Jine joining points Aend B=

Alfor(-2,2)

Alfor (1, -4)

~4=3
142

gradient of the line 2y~x~6= 0=-;—

The product of the 2

Or the gradicent of one of the line is equal to —

gfadi ent= -~ l Al

=2

M1

1

the gradient of the other line

The lines are perpendicular.

2

No part of the paper is lo be raproduced withoul the approval of the Princlpal of Temasek Secondary School.
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81 for cosx and B1 for correct
ranges

Bl fqr tanx and B1 for absofute tanx

[<)
--_-_--------3.&--- et ——————

-
-]
[=3

°
N
Q

.

- - - - -

@iy ~1s k<l 81

@iy k=1 81

(i) k> 1 Bl

(i)
LCAE = £BCE
LAEG = ZCEB

+ AAEG is similar to 4CEB (AA, similarity)

(shown)
(i)

%—g— = %g—(ﬁom part (i))
-+ BD = BE(given)

AG _GE

BC  BD

(ext £, cylic quad)
(common angles)

360°

X

M1 for both conditions

A1 for coding the right test used

M1 for writing the ratios of sides

A for using the condition BD=BE

AGx BD = GEx BC (shown)

No pert of the paper Is to be reproduced without the ap

proval of the Principal of Temasek Secondary School,
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)
12 (2) y={2+sin x)s

<L
%zx = -;—(2 +sinx) *(cosx) | BiBl

CosX

" 22 +sinx
cosO l

Point Cis (0, ﬁ;) or (O.if-) Bnl

COS X

‘ £ 1
7 3
. cos X
i Arca = j dx+ M1
@) e 2 22 +sinx £232 +sinx
2

114 A1A1 for Integrate correct
= [«/2 +sin x},’: + ![JZ +sin xlﬂ’ using (2)
3

=[\/§'—\f2-]+ ‘l2+sin§g—‘j2+sin§-

- mm:(r A

=1,05 sq units

210
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TEMASEK SECONDARY SCHOOL
O Level Preliminary Examinations 2015

ADDITIONAL MATHEMATICS 4047/02

Paper 2 2 hour 30 minutes

Question Booklet

Additional Material: Wriling paper (8 sheets), Cover page (1 sheet),
Graph paper (1 sheet)

READ THESE INSTRUCTIONS FIRST
Do not open the booklet untit you are told to do so.

You are not required to submit this booklet at the end of the paper.

Write your class, index number and name on all the work you hand In.
Write in dark blue or black pen on both sides of the paper.

You may use a soft pencil for any diagrams or graphs.

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

Answer all the questions.
Wrile your answers on the separale Answer Paper provided,

Glive 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.

The use of an approved electronic 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 brackels [ ] at the end of each question or part
question.

The total number of marks for this paper is 100,

This document consists of 7 printed pages and 1 blank page.
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2
Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation a¥ +bx+c¢ =0,

o — bt b ~dac
28 '

Binomial expansion

(a+p) =a" +(f)a”"b+(;)a""b‘ +...+(:}3""b' +o.tb",

a___ n(n-l)..(n—r-i-l)

An-r)! d

i b n
where n is a positive integer and (r) =

2. TRIGONOMETRY
Identitles

sin? A+cos® A=1

sec® A=l+tan® A

cosec’ A=1+cot’ A
sin{A B)=sin Acos B cos Asin B
cos(Ax B) =cos Acos BF sin Asin B

tan Attan B
t + B) = ——————
an(A B) 1Ftan Atan B

sin24 »= 2sin Acos 4
cos2A=cos’ A-sin? A=2cos’ A-1=1-2sin* A

2tan A
tan2 A = ————
1-tan® A

Formulae for AABC
a b _ ¢
sind_ sinB “sinC
a* = b + ¢ ~2bccos A

= %absin C

No part of the paper is (o be roproduced without the approval of the Principal of Temasek Secondary School, 21 |
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Answer all the questions,
Without using a calculator, find the value of a and of & for which E—Jg-gﬁ is the

solution of the equation 3072 + 1343 = x50 + /8., {4}

(a) Show that the expression x* + px—x+ p' +2, where p is a constant, is
always positive for all real values of x.

X =3x-28
4 px—x+ p +2

Hence, find the range of values of x for which

<0. (7

(b)  Find the range of values of & for which the line y=2x—k cuts the curve

¥’ = x+k attwo different points. (4]

(a)  Given that the ratio of the coefficients of X’ and ¥° in the expansion of

12
(x’ -—f:) is 1 : 4, find the possible values of . (5]
(b)  The first three terms in the expansion of (2.\'—-3{1 +—;:) , in ascending

powers of x, are p+ qx—% X, Find the values of n, pand q. (5)

2X =5 +11x-3
s +1)(x-2)

(a)  Express in partial fractions. [5)

sinxX+cosx Sin x—cosx

(b)  Prove the identity — -
sinx—cosx sinx+cosx

= —2tan2x. (3]

No part of the papat is 1o be reproduced whhout the spprovat of the Principsl of Temasek Secondary Schoot,
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4

The diagram shows part of the curve yalp(x-r)’ +ql. where p, ¢ and rare

constants and p> 0. The curve cuts the y~axis at 24 and (4, 8) is the tumning point

of the curve,
Y
4\
24
(4, 8)
> X
(0] A B
(i)  Find the values of p, gand r. (31
(D) Find the coordinates of A and of B. [3}

(i)  Write down, with explanations, the number of solution(s) to the equation
[p()t--r)z +qi=b|x-—k! for 3<k<Sand
(a) 0<hn<|, . . (2]
(b) h<0, (2

A car Pmoves in a straight line such that, ¢seconds after the start of motion, its

velocity, yms™' | is given by v= t——-—s—.
2t+3

The initial displaccment of Pis () - -;—ln 3) m.

(i)  Find the value of twhen Pis at instantaneous rest. 3)
(iy  Find an expression, in terms of ¢, for the acceleration of Pand determine
whether Pcan attain maximum velocity. (2]

(iify  Find the average speed of P for the first 2 seconds. (4]
212
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7 Answer the whole of this question on a picce of graph paper.

The table shows experimental values of two variables, xand y, which arc connccted

by an equation of the form _yJ— = k(s/;)' +nx, where kand n are constants.

y 3.00 4,53 5.83 7.00 8.09

(i)  Using graph paper, plot ﬂf against 7‘- and use your graph (0 estimate
X

the value of kand of n, (6]
(i)  Use your graph to estimate the valuc of y when x=3.40. 2
(liiy By drawing a suitable line on your graph, find the solution to the
simultanedus equations yJ; = k(&) +nx and y= Jx+ x. [3]
8 S
l4c
F 8em
R
6

0 | r

The diagram shows a rectangle, PQRS, where the QR makes an angle 8 with a
horizontal line QT. E

Given that PS= 14 cm, SR= 8 cm and 0° <6 < 90°, show that the perpendicular

distance, Hcm, from Sto the line QT is given by H =8cos6 +14siné. [2]

()  Express Hin the form Rcos(@ - ), where R> 0 and 0° <& <90°, (33
()  Find the maximum valuc of / and the corresponding value of 6. {2)
@y Find the value of & when H= 12, @

No pad of the paper s to be reproduced without Ihe approval of the Principal of Temesek Secondary School,
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The diagram shows a right circular cone in a sphere with centre O and radius 40 cm.
The vertex of the cone, N, and the circumference of its base lies on the sphere and
the centre of the sphere is on the axis of the cone,
(i)  Given that the radius, height and volume of the right circular cone are rem,
hem and Vem? respectively, show that V = g—(SOIz’ -K ) (3]
(i)  Find the stationary value of Vand show that this value is a maximum,  [5]
10 (a)

Find the range of values of x for which the curve y=x’e' isa

decreasing function.

(4]
(b)  Given that y=[ln(3-4x)]', show that . M where kis a
dx J-4x

constant to be determined.

-} G
Hence, evaluate I 2+33!n :-4)( dx. (7

-2 —4x

T3

No part of the paper Is (o be reproduced without the approval of the Princlpsl of Temssek Secondary Sehool,
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1 Solutions to this question by accurate drawing will not be accepted.

B

The diagrom shows a kite ABCD, M is thc midpoint of AC and the coordinntes of A
and Carc (2, 5) and (10, 1) respectively.

(i) Find the coordinates of M. m
(i)  Find the equation of BD, (2)
(i)  Given that Blies on the line 3x+2 y+4 =0, find the coordinates of B. (2]
(iv)  Given that —f—l% =3, find the coordinntes of D, [2)
(v)  Find the area of the kite ABCD. ' (2]

End of Papcr

"

No pert of the paper 1 to be reproduted without the spproval of tha Principal of Temassk Secondary Schoola
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Prelims 2015 Sec 4E/SN -Additional Mathematics Paper 2
Marking Scheme

Qn

Solutions and Marks Allocation *

]

3x/2 +xJ/343 = /50 + 8

727 ~2x2 =242 Mi

x= 242 X 7ﬁ+25 : M1 - rationalise
Wi-242 17+242

141448

Al
335
a=14 and b=8 Al

2(2)

X +px-.é+p’ +2

=X +(p-Dx+p’ +2

b —4ac=(p—1) —4(l)(p* +2) Mi
==3p'-2p-7

2
l 2
=3 pt—| ~6= Al
(p 3) 3
[\
Since (p+§-) 20, Mi
b ~4ac<0

Since the coefTici
X+ px~x+ p* +2 is always positive for all real values of x.

K =3x-28<0 Ml

(x=7Xx+4)<0 M1
—-4<x<? Al

ero
Al

2(b)

Sub (2) into (1):
@x~kf =x+k M
4 ~(k+)x+k* ~k=0 Al

b ~4ac>0
(ak 1) =a@)(k* =k)> 0 M1
24k +1>0

]

k>~
24 i

No par of the paper Is 1o be reproduced without the approval of the Principal of Tamasek Secondary School,
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3(a)

)

T, = (’2)(- k) x4 Al for,#43r

r

Let24-3r=3,
r=1

2
Coefficient of X' = (17 )(— K ==1926" Al

Let24-3r=9
r=35

Coefficientof ¥ = (152)(__ kY =-792k* Al

=792k 1 M
-792k° 4
k= i-;— Al

3(b)

(2x-3{l +-3{)"

=(2x-3{l +-§-x+-ﬁ;l§-gf +) Al

= p+qx—--g-x’ +...

Comparing the constant ferm: p=-3 Al
Comparing the coefficient of x; g=2-n
Comparing the coefficient of ¥:

7_2 _nfn-1)

T3T3TT M
nt=5n-14=0
(n=~T)n+2)=0

n=-=2 or n=7 Al
(reject)

Lg==5 Al

No part of the paper {s (o ba reproduced without the approval of the Princlpal of Temssek Secondary School,
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&) | 205X +lx=3 _, Bx+C D M1
(¥ +1)(x-2) L+l x=2
20 =527 +11x=3 = Al¥ +1)fx=2)+ (Bx+ CYx~2)+ D{x* +1)
Comparing the coefficient of ¥ A=2
sz ) =
Letx=2, D=3 AJA2A1A0
Let x=0, C=1
Letx=1, B=+4
20 =52 +11x=3 4x-1 3
=2~ + Al
(X +1)(x-2) L4l x=2
4(b) LHS = sin X+cosx _sin x—cosx
sinx-cosx sinx+cosx
_ (sin x+cos x)* = (sin x~cos x)’ M1
= 2 2
sin® x-cos’ ¥
_ 4sin xcos x
sin? x~cos? x
ey Al for 2sin2x, Al for ~cos2x
~C0S2x
=-21lan2x
5(i) r=4 Bt
q=-8 Bl
Let y=24 when x=0,
24 =16 p-8
16p-8=24 or J6p-8=~24 B1
p=2 or p=-l v
(reject)
5(i) |Lety=0,
2(x-4) ~8=0 M1
(x=4) =4
x—=4 =32
x=2 of 6 Al
A2,0) and  B(6,0) Al
3(3ii) | The graph of y=Hx~ | is V-shaped and the vertex is located between 2= 3 and x
(2) =3 on the x-axjs, thus there will be 4 solutions. BIBI
S01) | The graph of y= hlx- kl is inyerted V-shaped and the vertex is located between x=
®) . = 5 on the x-axis, thus there will be no solution.  BIBI

No pari of the paper s 1o be reproduced without ihe approval of the Princlpel of Temasek Secondary School, .
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6G) [Letv=0,
t= 5 M‘ -
2¢+3 .
20 +3t=5=0 Ml
(2t+5)t=1)=0
5
t=-== or | Al
3 0
(reject)
o) =l+————-—-—-m 20 Al
(2043)
Since a cannot have a value of zero, P cannot attain maximum velocity, Al
R

:
s= -Ii-- -;—ln(Zt +3)+ ¢, where c¢is a constant. Ml

Let s=l—-%ln3 when ¢=0.

I i3 St ¥
2 2

c=]

sai-—s-ln(2r+3)+l Al
2 2

When (= |, s= 2~§-ln5 ==2.52359

22 ’
When (=2, s= 3——;-ln7=—1.864775

When =0, s=| -——Z-lnS =-1,74653

(2.52359~1.74653)+(2.52359 - 1,.864775)
2

Average speed = =0.718m/s MIALI
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3
x
25

g
3
3
3
3
3
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[3

8
!
)
'
]
]
1
T
From the diagram, h =8cosf and h, =14sinf, Bl each (working needed)
H =8cos0+14sin6
) | R=v260 =265 Al
a =60.26° Al
H =265 cos(6~60.26°) A
(D) [Maxvalieof H=2J65  BI
6 =60.3° : Bl
(iii) When H={2,
265 cos(6 ~60.26°) = 12
6
cos(0~60.26°) = M1
( ) =
6-60.26°=-4191°
8=184° Al
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[Turn over



14

9()

(h=40) + 7 =40’ M)

r* =80h-h Al
l .

Ve
- mrth

(8051 Jh Al

(Bon? - )

[

wiy w3y

9(i)

3 2 1605-3#) M
dh 3

4%
—=0,
Let an

-’sf(nsoh—ah’)a 0

h=0 or h=53§- Al
(reject)

When A =53§.

V =79431.87 = 79400 (3sf) Al

&V n
— =160 ~
a3 (!6 6h) Ml

When h=53-§-,

= <0

The stationary value of Vis maximum,

Al [proof is necded)
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10(a)

y=xe
Q=.€e""(—2)+3fe"" A2
dx

LB -2x)<0 M
3-2x<0

1
>l Al
>3

(b)

y:[(n(3-4x)f
gl=2ln(3-4x(-——i-) M)
dx 3-4x

_ -8!n(3—4x)

3-4x
k=8 Al

'j»' 2+3ln§3-4x!dx
iy J—-4x

- -
=] 2_ .3 f ~81n(3 ~4x)

4 3-4x B, J=4x
-~3ln0-od -2fwe-a) ],z

o—%(ln%—lnll)-%[(ln?)’—(lnll)’] M1
=0.22599 + 0.73625
=0.962(3s() Al

dx M}
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110)

M, 3) Al

(i)

1 -

mAC 2

Mgp =2 M1

Equation of BD.
y=3=2(x-6)
y=2X=9 = )

Al

(iii)

3x+2y +4 =0 —e(2)
Solving (1) and (2):

Ml

Al

™

D@,7) M Al

V)

Area of kite ABCD
1!2 2 10 8 z‘

25 -5 1 7 s

=%(l02+18)
=60 sq.units

Ml

Al

v - No patt o!ihe paper is o be reproduced without the approval of tha Princlpal of Temasek Secondary School.
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