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SECTION A — Multiple-choice questions
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C E D E A A B A B

Q2 x—120 and 2+x>0,.: x=>1 D

Q3 g(x)=0.27(0.1x+0.2)+0.1

g(10x-2 j 0.2£(0.1(10x=2)+0.2)+0.1= 0.2 f(x)+0.1
h(x)=5g(10x~2)-0.5= f(x) C
Q4 The inverse is x:e(‘() logg(loJ E

Q5 y=mux lies in the shaded region, .. m <1 A

+

o {5 ) o) ()

Q7 ()c—p)3 =x'=3px* +3p°x+p’,

a=-3p, b=3p*

2a’=3b B
Q8 Try x=0, by+z=1, dy+z=0, eliminate z,y:b 7 and
Z=_L—L A
b-d d-b
15-6
9 ——=0.75 A
Q 12
Q10 The graph shows that y= f (x) is an even function.
+ flea)=flx), £(x)-fl=x)=0. B
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1+/1+4c

2

Qll e* =¢"+c, (e")z—e’”—c=0, e’ =

1-+1+4c

Two distinct roots if 1+4¢ >0 and T >0

.:—l<c<0 D
4

Q12 Thecurve y=a sin(x)cos(%j including the point at x = % is

dilated by the same factor in both x and y directions, .: same gradient at

=l C
4
b bt
X 2 ab ab
Q13 eb —22 %, ez(e 2) 0, ab=log, E
0
Ql4 D
L ;fl//
\
P i g
/V

Q15 Number of squares bounded by the graph and the #-axis =32
Each square represents 1 metre distance.

Average speed = % =27 E

Q16 Pr(5.5<X <11) 0.6 092 A
Pr(X >55) 065
2r q 1

Q17 j{) E(1—cosx)dx=1,.. a=—

3z
_[2 L(I—cosx)dx:ﬂ-—Jr2 A
32T 27

Q18 Choice B is not a random variable, it is a subset of the sample
space. B

Q19 n=4, p=0.1and ¢=09
2 U=np=04 and o =,npg =0.6 A

Q20 The meanof P = p =0.60

The standard deviation of P = p(l — p) =0.04
n
Pr(f’ < 0.56)z 0.16 (normal approx)
Number of samples = 20x0.16 = 3.2 B
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SECTION B

_2a+0

Qla y=x(2a-x), p =a, qg=2a>-a*=a’

Q1bi y =mx+c is the equation of the tangent.
Let mx+c=2ax—x",.: x*+(m—2a)x+c=0

. (m—2a)2—4c=0

QIbii From partbi, (m—2a)* =4c, m—2a=+2J/c
. m=2(ai\/z)
Given ¢>gq,i.e. c>a, . \/Z>a, a—+c<0

Lm= Z(a—\/Z) for negative m .

Qlei When a=1, m=2{1-+c), y=2(1-ve)r+e

. 2(\/2—1)x+y=c
c
Icii Let y=0 for x-intercept, .. x=
c
.. B= ,0
(2([—1) ]

QI1d Areaof AAOB = %X

2 2
Qle Leti ,cz(ij =E
3
4
3

C
=0
de 4lJc -1

. c2 4 3
Min. area of AAOB = m = s = (5]

QIf Area bounded by the parabola and the x-axis:
2
0

L (2x—x2)dx =%

4 3
.. min. shaded area= (E] ——=—
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0 -1 0
a
0 -1
Q2b Same area as the region bounded by y=e¢*, y=—¢ " and
x=x=I1.

J:ll (ex - (— e ))dx =2e

Q2c g'(x)= 1 for x<0
x

Q2d Q(-a,-log, @)

Qe (POf =(a—(-a)) +(iog, @~ (~log, @)} =4la* + (iog, af)

: PQ=2/a’ +(log, a)
d 2 )
Q2f Let —2y/a* +(log, &)’ =0
do

o’ +(log, a) a

+ 2log, &
a

220 =0, a +log,a=0

Q2g @ =0.653, PQ=~1.55954~1.560

log, &
aZ

Q2h Since @ +log, =0, .: =-1

Gradient of P_Q = log. @ , gradient of both tangents = 1
a a

log, & —1

.. gradient of @X gradient of each tangent = s
a

.. PQ is a common normal to both curves.

Q2i Area of the largest square = 1.55954 =~ 2.432
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Q3a
£(x)=0.0012833 x*(x* —872)=0.0012833 xz(xz - (2\5;:)2)

=0.0012833 * (v + 2427 - 2v27)
: a=0.0012833 and b=c =227

Q3b f’(x)=0.0051332 x* —0.0205328 7*x
Let f(x)=0, 0.0051332 x* —0.0205328 7°x=0

0.0051332 x(x? —4 72)=0.0051332 x(x+27)(x—27)=0
. stationary points are at x=-27, 0 and 27

Q3candd

(~2pi,-2), (2pi,-2)

Q3e Area = _[

-2z

x)+1-g(x))dx = 0.837 by CAS

Q3f x=-3.400352=~-3.400, or x=3.400 by CAS
x-intercepts: (—3.400, 0) and (3.400, 0)

T

Q3g 3400352 > 7w, m=~——
3.400352

=0.923902 = 0.924

Q3h x>, p=m*=0.729 and g=m> ~0.854
m
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15
Q4a J.ax2 (x—15)¢" dx=1,
0

e 1 ~ 1
=— ~
[ (eo15Fe do 0.55773524
0

=1.793 by CAS

_ 1.5
Q4b X = j x f(x)dx = 0.82965 = 0.830 by CAS

0

Q4c j (;sz (x=1.5)¢* dx=0.5, m=0.843 by CAS
2 10.55773524
Q4di Binomial: n =10, p =0.137

Pr(X <3)=Pr(X <2)=0.8527664 ~ 0.853 by CAS

< <
1>r(1—_>f—§>:0.8089999:o.809

4dii Pr(X <31X =21)=
Q4dii r( < ) 1—Pr(X=

Q4e The mean of sample proportion= p =0.137,
the standard deviation of sample proportion

pli=p) 0.03438 ~ 0.034
n

Quf Pr(P<0.11$<02)= PP <0.1) o 14550143 by CAS
Pr(P <0.2

Q4g For sample size of 10, assuming the mean of sample
proportion= p =0.137, the standard deviation of sample proportion

M ~0.109
n

Pr(P<0.11$<02)= PP <0.1) 514
Pr(P <0.2
For sample size of 200, the mean of sample proportion= p =0.137,

the standard deviation of sample proportion = M =0.024

n
Pe(p <0.11 £ <0.2)= P <01 _ 5062
pr(P <02

Plr(l3 <0.11P< 0.2): 0.062 is more reliable than

Pr(l6 <0.11P< O.Z)z 0.511 because the latter has a small sample size
and normal approximation is not valid.

Q4h An approximate 95% confidence interval

[0 171 0137(1 0137) 10137 +1.96 | 21370 0137)]

~(0.070, 0.204)
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