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Use CAS whenever practical
SECTION A — Multiple-choice questions

1 2 3 4 5 6 7 8 9 10
E A C A C A B D D C
11 12 13 14 15 16 17 18 19 | 20

B D E B E D C D B

Q1 Horizontal dilation factor \/E , vertical dilation factor 2

(a.5)— (V2a. 20)

Q2 g'(x)=2(f(x))f"(x), f(x) is an odd function .: £(0)=0

¢ (0)=2((0)(0)=0

Q3 a=ba, f=b> : f-a=b"—ab

Q4 y= alogb X’ 1oga y= logb X = logb X

b
log, y =log, x***“, y=x"%“ is a power function
loga(y—x): logb(b—a), y—Xx=a

b>a,and is undefined if b<a.

logy, (b-a)

is a linear function if

Q5 The two tangents are inverse of each other. They intersect on

theline y=x,.: f=a

Q6 The average value of f (x) equals the average rate of change

of f(x) with respect to x over the interval [1, 3].
_a+b _b-a
2 3-1 7
Q7 b>a, -2b<-2a

a=0

1 o . o
3 f(=x) is the horizontal dilation by factor 2 and vertical dilation

by factor % of f (2x).

BT |

. J._za fl=x)dx=c I —f( x)dx=—c

2 D

Q8 Range of g < domainof f .:rangeof g < [%%)

: range of gis rr .. domain of g is li
G TANEEOn 18 T S RN

.- domain of f(g(x)) is (%, %j and range of f(g(x)) is (—l, 0)

D

Q9 f(x)=alx-1)(x+1)+3, S ) =a+ 3 1,theremainderis?)

Q10 \/(a sin(mc))2 + (bcos(mc))2 = \/a2 —a’cos’ (nx)+ b* cos’ (nx)

= \/az + (bz - a2)0052 (nx)

Min is a when cos®(nx)=0, max is b when cos’(nx)=1
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QU1 f'(x)=3ax*+2bx+c#0, (2b) —4(3a)c <0, b* < 3ac A
Q12 TTT _ 11, gx -7 ax—c| | ax—c | | ax—c
by by-d| |—+by-d)| |1(d-by)
B
Q13 y=log,ax and y=e"" intersectat y=x,and y=x isa
common tangent to the curves .: ?:1 at the intersection.
X
ﬂ:1:1 and ﬂ:e""bzl o x=land 1-6=0, b=1
dx x dx
Intersection is (1,1) .: log,a=1.:a=e D
Q14 Find the point where ?=m for each curve.
X
For y—éx2 ﬂzéx:m;for y=log, x, ﬂ:l:m
4 dx 2 dx x

2m m® 1 1
—,— |, | —,log,—
3 3 m m

m _ log L 1
Common normal at both points: ———=" = ——

2m _ 1
3 m

2
1,0 istance’ =|1-=| +|0——| == E
21 . di 2\ 1 2
3’3 3 3 9

Q15 r(acos2x+b)dx:1 . b:l
0 T

acost+i20 I —iSaSi B
T T T

Q16 Sum of the number of dots on opposite faces =7

Pr(33) = Pr(S dots on the uppermost face) = % E

Q17 A, B, C and E are events.
The difference is a numerical variable and its value depends on the

outcome of tossing 8 coins. D
QI8 u=np=a, c=+npll—p)=+b, np(l-p)=b, a—ap=b
La>b C

Q19 17—+—1.5172+p3+0.25p4 =1 .. 4p+6p*+4p°+p* =4
1+4p+6p>+4p +p* =5, (1+p)' =5, p=45-1~0.49535
E(X)= p(1)+1.5p%(2)+ p*(3)+0.25p*(4) = 1.656 D

. . [0.60x0.4
Q20 n=1000, p=0.60, sd(p)= %zomss

invnorm(0.8) = 0.842
0.60£0.842x0.0155 = 0.587 or 0.613 B
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SECTION B

2 2
Qla OK=0P+r=1, 1—(%] +r+r:1.:r=l[1— 4-a

2 2 ie. gl-x)=—glx)
-x—b z(=x->b x—b zlx—=>b
Qlb OJ=0G+R=1, Vx’+R*+R=1.:x=+1-2R . [1— > jcos[ ( > )j=—(1— > jCOS[ (2 )]
Qlc AEGF and AACB are similar triangles .: DA 2 +b z(x+b) x—b 7(x-b)
R 4—a* 1+ cos =—1- cos
R 2 2 2 2
sy= - At x=0, g(0)=0, . b=-2
4—-a
X X
X)=——=cos| —+7 |=—cos| —
Qld AADE and AACB are similar triangles %: a > g( ) [ j 2 ( 2 ]
4-a
x d 1
2d Alx)=—, —Alx)=—
R Q2d Alx)=Z, ——Alx)=-
Vd-a*
Qle l+x=y+z = x=y+z-1 Q2ei Let %COS(%}%, §COS(%}§=O, %(COS(%}I}O
Qif ic2r =—*R_ 2R | JiT2R =(2+“)R—1, Tx zx
\/4—a2 \/4_02 4—a> 2 x=0or cosT —1=O,7=2nﬂ',x:4n and y=2n.
J1-2R =R ’2+a -1. General solution (4n, 2n) where n € set of integers.
2—a
, 1
Qeii g(x(n))=—
By squaring both sides: 1-2R = R? 2+ —2R,/2+“ +1 2
2-a 2-a X X , 1 Zx) x & . (7wx , 1
5 g(x)z—cos —, g(x)z—cos — |——.—sin| — | g(4n):—
LR +a+2R - 2+a -0 R2+a+2 - 24+a -0 2 2 2 2 2 2 2 2
—-a —a T 2-a 2—a an x Tx
Q2f L Ecos[Tjdx=0 .. the regions above and below the x-axis
- Rzz[Z—aJ{ 2ta _1] - Rzz( 2 _2—(1] have the same area
2+a 2—a 2+a 2+a ’
.o x X TX
1 4_q? 1 Q2¢gi jo [———cos(—Ddx
Qlg R isamaximum when a=1.2 .. r=—|1- =— 22 2
2 2 10 Q2gii The definite integral has a value equal to the area of the triangle
2 2 X PR 1 2
4h—q? a4 2—a bounded by y =—, x=4n and the x-axis, i.e. —X4nXx2n =4n
Qlh A=zx(*+Rr?)=Z||1- 16 - 2 2
(r ) 4 2+a 2+a

Qli A, ~0.821when a=~1.277

Qlj A ~0.384 when a:l Q3a Radius r of water surface: L=—, r=1-h
n * 2 —

V(h):ézzlzl—éﬁ(l—h)z(l—h):g(l—(l—hf):ﬂh[l—h+h?2]

N

2

- 3 2
z j“;rh 1= h+ 2
0 3)7 171z

Q2a Period T =

3
Q2b When A(x) changes from A(x)=1 to A(x)= 1—% , f(x) Q36 Ay =1-0.25= 4’ Voo = 32-0 1024
dv vE)-v) 77
X X X 4

= _ = _— B — 1 30 - - ="
changes from f(x) cos[ 3 j to f(x) (1 chos( 3 j ,1.e. Q [ Jh ]w 220 16
from an even function to neither even nor odd. 3d v (1 )2 dv _dV _dh T ( h)2 dh
The amplitude increases as the value of X increases in both Q an TN T E T 3600 T X
directions. The change has no effects on the period. dh 1

di  3600(1—hY
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3\
Qse When 1= 12 23 V[é]:ﬁé[l_%%]zo.zszoﬂ,

4 8 (8 8
time required = % =907 s
3600
\% 3 217
Q3f Time required to fill the tank = ,(r“) == 4725 ;
o0 w0 4

[ﬁj zhfull_():i: 1 m/s
dr ), ty,—-0 B 1575

2
dt dh dt dt 10007z 1000
3
Q3h Time required=—1—=7507 s
10007

2
Q31 V=rxh 1—h+h— :lxy, h=0.2022,
3 2 64

0.2022

1
10007

V(2 21z
Qo () YU _ A 7
dr ), 750 750 16000

time required = =635s

Q4a ¢'(3)=r0) -

g(3)=a\/3—b+c=1 . c<1 and ax%+c=1 La= 2(1—c)

1-c¢ (1—0)2
Q4b V3-b=—-,3-b= ,b=3-
a

2
Qdc c=-1, a=42(1-c)=2, b=3—@=2
a

s glx)=2vx—2-1
“2J=x—2+1 -9<x<-3
Q4d h(x)= ;—; -3<x<3
Wx-2-1  3<x<9
Qde
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3 2

Q4f f(x):%’ f’(x):%:m, X=—3\/;, y:—m\/z’
, 1 1 2
g(x)=2x/x—2—1, g(x): =m, x=—5+2, y=—-1,
x—2 m m
l—1+m\/z _

common tangent: *————=m
L +243Vm
m

22 emm = 2m 3
m m

omm 4 2m Al =0 m=0.4196
m

Q5a n=2000000, p=0.75, u=np=1500000,
o =np(l-p) =612.3724
Normal approximation : Pr(N >1501000) =~ 0.05

Q5b X ~ Bin(100,0.75), Pr(78 < X <86) =~ 0.2839
Number of samples = 25x0.2839 = 7

Qsc ElP)= p=075. sdlp)= J” (S J 075%0.25 _ ) 0433,
" 100

Pr(0.78 < P <0.86)= 0.2387
Number of samples = 25x0.2387 = 6

The difference arises due to small sample size and skewed distribution
of P ( p not close to 0.5).

Qsd
w w
c 0.75 1.125x 0.75+1.125x
c x 0.05 x+0.05
0.75+x 1.125x+0.05 1

0.75+1.125x+x+0.05=1, x=8—85, Pr(mw’)=1.125><i =2

Q5e Pr(c’uw)=1-Pr(cnw)=1-0.75=0.25

3
Q5fi Prclw)= Prlenw) __§ 255
Pr(w)  3+& 287

85

Qsfii Pr(c)= 0.75+1.125><% = % #Pr(cIw) .:not independent

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