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Section I

1 2 3 4 5 6 7 8 9 10

D A C C B C B A D B

Q1 T(0)=15+4¢" =19 D
L9 L3

2 Pl pz—|=P p== A

© (p 12] (p 4)

Q3 C

Q4 Area=10+2-3=9 C

Q5 sin”'(sina)=sin"'(sin(zr—a))=7—-a B

Q6 Projection of 10a onto 2b =projection of 10a onto b

=10Xprojection of @ onto b =10¢ C
Q7 sin™' x is a strictly increasing function. B
Q8 The function is even .: it contains |x| LAt x=1, y=0 A
Q9 y=lcuts y= |f(x)| at 4 points. D

Q10 The following diagram shows the only seating arrangement of
students and teachers satisfying the requirement:

T

A S
S S
T g T
Number of ways =5 X3! B
Section II
Ql1la Eliminating t, y= %x—%

!
Qllb 1ot =302400
312!

Qllc P(-1)=a-b-13=0; P(2)=4a+2b—-4=-18
a=2 and b=-11

1 1 1. 4(3
Ql1d '[\/4—9352 dx=j\/9((§)2_x2)dx=§s1n 1(§)+c

Qlle cos@+sinfd=1and 0<O<27x,

2c052£—1+2sin£cos£=l . cos2£—1+singcos£=0,
2 2 2 2 2 2

.0 e .,6 . 6 6 . 60
sin—cos——sin"—=0, sin—|cos——sin— |=0
2 2 2 2 2
: sin2=0 or sin2=cos£ where 0<60<2x .: =0, z, 2
2 2 2 2

QlIf =900, p=0.3 .. E(p)=p=0.3 and

0.3x0.7 7 N 7
— . ( )_

d(p)= ~0.0153

Var(p)=

= s
900 30000

30000

P(p<031)=~ P(z < %j ~ P(2<0.65)~0.74 from Table
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Q12a Using u=x-3,

J.x+2)\/_dx J.u+5\/_du J.(u%+5u%)du

5 3 1
2u?  10u? 56
= + ==
5 3 15

0

Q12b n=1, 2 =2, the statement is true
Assume the statement is true for n=k% , i.e.

(1%2)+ (2x22)+ 3% 2 )+ + (k x 24 )= 2+ (k — 124

Now consider n=k +1,

(1%2)+ (222 )+ (3% 2% )+ + (e 2% )+ ((k +1)x 2*)

=24 (k=12 4 (k+1)x 2" =24 2k x 2" =2+ ((k +1)—-1
The statement is also true .

.. The statement is true for integers n 21

)2(k+1)+1

QI2¢i X has a binomial distribution: P(X =3)="C,0.65°0.35"

Q12cii Let Y be the random variable number of rowing machine
and it also has a binomial distribution, X and Y are independent.

P(X =3nY =0)= P(X =3)x P(Y = 0) =C,0.65%0.35°x"C,0.60"
led ZOZZC 0+2022C81+2023C1943
2022C80+2022C81+2023C (2023 194) ZOZZCSO_,’_ZOZZCSI+202?C80
=22C, +*7C,, (by applying the given identity)
="%C,, (by applying the identity again)
. p=2024 and g =81
Another possibility: p =2024 and g =2024-81=1943

Ql2e y= 60 ,x=@—5 5(——1J
x+5

y y

122
V= J' oy +mx10° x4 =257 J' (ﬂ—ﬁﬂ}z 14007
y

12
= 25;{—m —24Iny+ y} +4007 = (1200-6001n3)7
y 4

dv

3
Q13ai Given V :ﬂ[ha —h?j nd 7=/<(2R—h)
t

dv _dv _dh dh Y k(2R—h)
_— =X — o —ar N T

k
di dhdt " dt Y (QR-h)mh

2
Qi3aii Yh_k J’dz:j@dh = given h=0at 1=0
di k 2%

2

When the tank is full, A=R, t = seconds

Q13aiii Z—V =—kh when the tank is full and 2kR =0
t

cdh Gk
dt 9 (2R-h)r

Empt whent———J. 2R— )= | CR=h) 0:3ﬂR2:3T
Y k| 2 2k
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QI13bi tan&d =2 where O<9<§, tan’@ =4, sec’6=5,

secé’:\/g, cosn9=L. sin@ = l—coszt9=i

V5 V5

At collision, vtcos@ =ut , v%=u s v=\/§u
5

Q13bii Same y - coordinate at collision time 7', .: vI'sin8=H
Gur~-p, 7=

\/g 2u

.. H . vcos @ u
Q13biii Atcollision =T =—, 7, = . = ,
u vsin @ — gt 2u—gT

u
iy :(_gT], Foy =0, 1’ =2ugT+g°T* =0, (u—gT)=0

Q13biv At maximum height y_, 2u—gt=0, t= 2u
8

2 2
Vona =vtsin«9—%gt2 :(\/gu{qui—l (2%} ZZL:H

2 o =4

g )5 27\ ¢

Ql4ai f(x)=2x+Inx where x>0, f’(x)=2+l>o for x>0
X

. f(x) =2x+Inx is a strictly increasing function for x >0, and its
inverse is a function.

Ql4aii f(1)=2, (1,2) is a point of f(x) and (2,1) is the

corresponding point on g(x), g'(2)= ! =

£)

. 1
Q14bi y=—,(x—c)2+y2=c2,x¢0
X

By eliminating y, x*=2¢x® +1=0, x-coordinates of intersections

satisfy the equation .: zeros of the polynomial P(x) =x"—2cx* +1.

Q14bii Intersect at only one point when P(x) =x*—2c¢x’ +1 has one

x-intercept, i.e. its turning point is on the x-axis.

P'(x)=4x* —6cx* = x*(4x—6¢)=0, x=3—zc and

4 3
P2 o —2C£ +1=0. Solve for ¢ = 21.

— o~ b, ~
Ql4ci OB=b = [bl ] , let ¢ be a unit vector perpendicular to b

o

.. ¢ =——=—=-— and the magnitude of the projection of OA=G
Vb’ +b,’
a, \—b b, —a,b
onto ¢ is given by |5.8 =02 Ul |a1 2% 1|
\/bl2 + bZZ \/bl2 + bZZ
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Area of AOAB = %x a.cl

><|l;| = %|alb2 - azbl|

Qldcii OP (r+rcostJ (r(l+cost)J
cii = = ,

rsint rsint

— (—R+ Rcos?2t

00 = .
Rsin 2t

Let A =area of AOPQ

R(—1+c0321)
. where O0<t <7
Rsin 2t

= %Kr(l +cost)(Rsin2)—(rsinz)R(=1+ cos 21)]

= % rR|(1 +cost)sin 2z +sin (1 - cos 2[]

= % rR|sin 2t +sint +sin 2¢ cost — cos 2t sin t|

= % rR|sin 2t +sint + sin(2t - tl

- % FR[sin 2¢ + 2sin | = rR[sin t(cost + 1] = rRsin t(cost +1)

A .

To max area, let Lj{—:O, cost(cost+1)—sm2t=0
t

. 2cos’t+cost—1=0, (2cost—1)(cost+1):0

Since cost+1>0 for O<t<m .: 2cost—1=0, t=%

. V3
Due to symmetry about the x-axis, t = 3 also.

Please inform mathline @itute.com re conceptual
and/or mathematical errors.
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