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CANDIDATE
NAME
CLASS /
READ THESE INSTRUCTIONS FIRST Question
Marks
number
Write your name and class in the boxes above. 1
Please write clearly and use capital letters.
Write in dark blue or black pen. HB pencil may be used for graphs o)
and diagrams only.
Do not use staples, paper clips, glue or correction fluid. 3
Answer all the questions and write your answers in this booklet. 4
Do not tear out any part of this booklet.
. . o 5
Give non-exact numerical answers correct to 3 significant figures, or
1 decimal place in the case of angles in degrees, unless a different 6
level of accuracy is specified in the question.
You are expected to use an approved graphing calculator. 7
Where unsupported answers from a graphing calculator are not
allowed in a question, you are required to present the mathematical 8
steps using mathematical notations and not calculator commands. 9
All work must be handed in at the end of the examination. If you 10
have used any additional paper, please insert them inside this
booklet. 11
The number of marks is given in brackets [ ]| at the end of each
question or part question.
Total

This document consists of 13 printed pages and 3 blank pages.
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2

(a) j (cosec 2xcot2x— ;J dx
9—4x*

=j cosec 2x cot 2x—; dx

32 —(2x)’

= —lcosec 2x—lsin’1 2x +C
2 2 3

L
6
(a) Diff wrt x, :>4x+3(xd—y+yj+2yd—y=0
dx dx
dy
:>(3x+2y)a=—(4x+3y)
dy _ 4x+3y
dx 3x+2y
. 1 7
Gradient of normal at (1,2)=— =—
S
7
. 7
Equation of normal at (1,2): y—2= E(x—l)
~ el
10" 10

(b) When x =0, yz% and y =0, x:_g

Area of triangle formed=l By :@:12
207 )L10) 140 140

3+—10 < !
x—=1 x+2




3(x—l)(x+2)+10(x+2)—(x—1)

(x—l)(x+2)

<0

3x° +3x—6+10x+20—x+1

(x—=1)(x+2)

<0

x> +4x+5

—)(x+2)

Method 1

(x+2) +1 P
GD(x<2) "

L <o (+(x+2)+1>0 vxeR)

(x-1)(x+2)

Method 2

Consider x> +4x+5=0
Discriminant = 4° — 4(5) =—4
AND

Coeff of x* is positive

Hence x> +4x+5>0 VxeR

S S
GonEe2)

+ N - +
P
-2

g

So 2<x<l1.

Replace x in 3+££ 1
x—1 x+2

by e

So
2<e <l

e " <l(sincee ™ >0 VxeR)

=x>0

(ai) Vertical asymptote: x=1=>2x=2=2x-2=0
d=-2

ax* +bx+c
i) y=——=2-2x+
(i ¥ 2x—2 2x—2

ax’+bx+c  (2-2x)(2x-2)+k
2x-2 2x—2

ax’ +bx+c B —4x* +8x—4+k
2x-2 2x-2

By comparison, a = —4 and b = 8.

Whenx=0,y= -2.5,
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S 5_—4(0)2+8(0)+c
' 2(0)-2
c=5
4x* —4x+2
b) y=———— =
(b) ¥ 1
=2x-1+
g 2x—1
1 Replace x by lx 1
=2x-1+ I >y=x—1+——
Y 2x—1 Y x—1
y:x_1+ Replace x by x+1 )y:x+_
x—1 X

The sequence of transformation is

(1) Scaling parallel to x axis by a factor of 2

(2) Translation of 1 unit in the negative x direction

@) y = fx) = 2+
x+b

yw+by=a+2x
x(yv=2)=a-by

a-by
=f
y=2 )

X =

_a-bx

£ (x) =

xX—

:2x+a > a-2b

x+b x+b’
~D. =R, =R\{2}

(ii) f(x) =17"(x)

a-bx 2x+a
x—2 x+b

Comparing, b =2

.'.£¢—2:>a¢—4
2

(b)) g(x)=7+vx-3, x>3

R, :[7,00)

D, = (—oo, —1) U (—1,0)

Since R, € D; = fg(x) exists.

(i) (1) = (7+4) = (7+2)

2091
9+1
=1.7




(iii)

Rg:[7,00) — New RfZ[f(7), Z)Zng
=New D;
S
T+1 8
(a)(®)
___________ !
773
> X
L
(i)
A
x=1
y=f'(x)
A'(=2,0)
> x

yzo\/ 0
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(b)

2(2025) =g(337x6+3)
=g3)

=2COS(3TEJ+2=2—\/E

(@) S, =2n" —n+In(3")

S, =2(n-1)"=(n—-1)+In(3"")

u,=S,-S,,,n=2

:[2;12 —n+ln(3"):|—[2(”_1)2 —(”‘1)”“(3"_1)}

un :Sn _Sn—l

=[ 20’ —n+In(3") ][ 2(n* =2n+1) = (n=1)+In(3"")]

=4n—3+ln(33n_lj

=4n—-3+1n3

Since u, =S, =l+h13:4(1)—3+1n3,

su,=4n-3+1In3 for n>1.

u, , =4mn-1)-3+In3

Su U, = [4n -3+1In 3] - [4(n —1)-3+In 3] =4 (independent of n)

Since u, —u,_, is a constant, the sequence is an arithmetic progression for n >1

(bi)
Month (n) Amount at the Amount at the end of month

start of month

1 1000 1000(1.001)

2 1000(1.001) + 1000(1.001)% +200(1.001)

200




7

3 1000(1.001)> + | 1000(1.001) +200(1.001)? +
200(1.001)+ | 200(1.001)
200
n 1000(1.001)" + 200(1.001)" " + ... +
200(1.001)? + 200(1.001)

Amount at the end of » month

= 1000(1.001Y" + 200(1.001)"" + ..+ 200(1.001)? +200(1.001)

200(1.001)(1.001"" ~1)

=1000(1.001)" +
1.001-1

=1000(1.001)" + 200200(1.001" " ~1)

=1000(1.001)" + 200200(1.001"™") 200200

= 1.001" [1000(1.001) +200200] — 200200

= 201201(1 001" ) —200200

(if) 201201(1.001""")-200200 > 6500

206700
201201
206700

In
201201
In(1.001)

n>27.977538

1.001"" >

On the April 2027 (the 28" Month), Mr 4’s account first became greater than $6500.

Using ratio theorem,

— 25&+3&5
(a) OB =——

ﬁzl(sﬁ—za_/i) _2p_2a
3 30 3

= 2
(b) AP:OP—OA:(éb——a]—a =§b—§a=§(b—a)
3 3 3 3 3

AC=0C—04 =(Zb—§aJ—a =zb—za =Z(b—a)
2 2 2 2 2

Since AP is parallel to AC and A is a common point, the points 4, C and P are
collinear.

(c) Exact area of triangle OBC

=l|c><b|
2

:l Zb—éa xb
202 2
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:l beb—éaxb
212 2

=%|a><b| (bxb=0)

Sy |b|sin(§7zj|ﬁ|
4 6

:% (2@)(1)6}(1)

5
=23
4J_

(d) Length of projection of ¢ on a

(a) 1—xz—%(2x—4)—1

1-x
J‘x —4x+1

2x—4 1
:__'[x —4x+1 J(x_2)2_3dx

=—11n\x2—4x+1\— ln
2

:—lln‘x2 —4x+1‘——ln
2

d( - 1
bi) —|e* |= ——e*
o 2] L




—(6—262 —(e—ez)):

(¢) Given x:3sect9:>(;—d);:3se(:0tan0

x=3,secfd=1=cos0=1=60=0

x=06, sec@=2:>cosn9=%:>9=£

jW(

j 3sec6’tan¢9) do
3secd

= 3]5 tan’6 d6
0

K

= 3J‘0g sec’0—-1d6

~3[tan0—6];

{53

=3J3-x (a=3,b=3c=-1)

10

(a) Let @ be the acute angle between the /1 and p, .

1 -2
1|e| 3
1 -2

sin @

PP+ (=2) +3°+(-2)’

1
J51

st

0=80" (1dp.)

(b) Let the foot of perpendicular from the point 4 to p, be N.
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1 1
Ly r=l0|+4]1|, 1eR
0 1

Since N lies on the line /,,,,

1+ 4
ON=| A |, forsome A€R.
A

Since N lies on the plane p,,

1+4 1
A |e|1]=3
A 1

1+A+A4+4=3

=2
3

9

wlm
wll\)

[SSHN S}
N—

Therefore coordinates of N are [

-2
(c) Since Blieson /,, OB=A| 3 | forsome 4 eR.
-2

3 0 0) is apoint on p,

3+24
32
2 12 :\/ﬁ
+
B+4|=
3+4=19
A=6 or —12

Possible coordinates of B are (—12,18,—-12) or (24,-36,24)

(d) Subst (1,1,1) into P: LH.S=3(1)+4(1)+a=7+a =R.H.S

1 3
p:rel(=3  p,:rel 4| =a+7
1 a

1 3 a—4
3—«

1 o 1
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1 a—-4
L:r=1|+u|3-a|, uek
1 1
11| (a) 1=+2x
/
X
X

Total surface area
= area of triangular surfaces + area of square base + area of rectangular sides

72 = 4x%(2x)(x/§x)+4x2 +4x(2xh)

72 = 42x% + 4x% +8xh
72— 42x — 4x?

B 8x

18—(1+\/§)x2

2x

h

h:

V= volume of cuboid + volume of pyramid roof
—(2x b5 (20
2

L 18=(1442)x* | 4

=4x +—x
2x 3

3

=36x—2(1+\/§)x3+§x3

=36x— (% + Zﬁj X (shown)

(b) V=36x—(§+2x/§)x3

dv 2 s
T =36-3| Z+242 |x* =0
dx (3 fjx

s 36 36 18

o 3(§+2ﬁ] i 3x§(1+3\/§) i 1+3V2

18 18
xX= mor x=,/— 3\/5—1 m
1+342 \/17( )
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2
d_’z’:_6(2+2\/§jx2 <0 ( x? >0)
dx 3

Thus V is maximised when x = 18 (i.e. 1.85m)
V14342

18 2 18 ’
V=36( 1+3ﬁj_(§+2ﬁj£ 1+3\/§]

= 44.47054 = 44.5 m>(3 s.f)

Since 44.5 m*> 36 m?, the above volume meets the needs of the garden.

| 18-(1++2)(1.8)°

2(1.8)

(©) Vieaboid pary = (2%)” (1) =(2x1.8) = 36.64061 m>

. (36.64061-0)m’ ;

drv .
=1 m min

— =lm’min”' = -
de time taken

1

= time taken = 36.64061 =36.6 min

18—(1++2)(1.8)"

When x=1.8, h= =2.82721=2.83 m
2(1.8)

dv 3. -] 2 dv 2 dh

Ezlmmln :>V(Cub0idpa1“[):4x h:E:LI-X E

(2.82721-0)m
time taken

= 1m’min”! = [4(1.8)2 mz}

282721 m| 4(1.8) m’ |
~36.64064 = 36.6 min

Thus time taken = ER
Im” min




