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SECTION A Multiple-choice questions

Questionl E. b=f"(a)

f
b grad=c¢
f
//gﬁlfa
a b

Question2 D. g(x)#0 forall xe R
A differentiable periodic function have turning points where f’(x)=0. The x-ccordinates of the turning
points remain the same after squaring f (x).

Question3 A. bp
Horizontal dilation by a factor of b.

Question4 A. p"”

. . 1
Equation of inverse x=a "

", log, y=log,x, y=b"""
Question 5 E. (g,aj

y=f"(x) and y=g"'(x) intersect at (b, a), y=f'(2x) and y=g'(2x) intersect at (g, aj.

Question6 C. f’(g)>0

b;a>f'(q) where a>b, .. f(q)<0
Question 7 D. _g

2 _ Le) R _
J.(,i)f(1—2x)dx— J.(%)f(l 2x) dx = sz(x)dx_ S
Question8 E. ab>1

1
b>— .ab>1

a

Question9 D. k=¢"

e = x and Q:ke’“:kle . k:l and x=e . k:l:e_1
dx X e

Question10 C. b > %

%:461)63—2ax:2ax(2x2—1)=O,turningpts at x:i%, y:axz(x+1)(x—1)+b:—%+b>0 . b>%
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Question 11 B. 3ac>b"
f/(x)=3ax* +2bx+¢>0 or <0 .:discriminant<0, 4b*—12ac <0 .: 3ac > b’

Question12 B. x= % —b

sin(2x) = cos| 26— |, sin(2x) = sin| Z —( 26~ Z | | = sin[ 2ZE =2 | or sin| 27+ F -2
4 2 4 4 4
3z 11z

S x=—-bor—-b
8 8

Question 13 B. 2x
£ (x) = sin(mx) + cos(nx) = sin(k27 + mx) + cos(k 2z + nx) where k is an integer.

Question 14 D. loga( 2a j
a+b

-1

hf*dx:{ b 10gg(bx+1)}

(bx +1)log, a log, a b

a—]

= [log,(bx+1 , =log,2-log \ba™' +1)=1log _L =log 2a
a a a a 1 a
¢ ba” +1

Question 15 C. The numbers are the same
Question 16 A. Pr(A")+Pr(B)
Pr((A U B),j + Pr((A A B),j =Pr(A’'nB’)+Pr(A"UB)

=Pr(A’ " B’)+Pr(A")+Pr(B)-Pr(A" U B’) =Pr(A")+ Pr(B)

Question 17 C. i
. . 1.1 1
Trials are independent. —X—=—
2 2 4

2
Question 18 C. 1—7[—

3 _ H 2
j(asin(Zx)+%)dx:{M+ﬂx} =1 :a=1-%
0

0 2

A |

Question19 A. 0.0051
Pr(X =2)=6p*(1- p) =0.0600 .: p=0.1127 or 0.8873
2 Pr(X =3)=4p*(1- p)=0.0511 or 0.3149 respectively

Question 20 B. (0.7487, 0.8513)

z = invnormal(0.80 + 0.10) ~ 1.28155, sd(ﬁ)= \ /% =0.04,

e (0.80-1.28155%0.04,0.80+1.28155x0.04) = (0.7487, 0.8513)
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SECTION B
Question 1

xz_ai\/a2—4b
2
ca>+Na>—4b,a>>a*>—4b : b>0and a>2b

, for solutions to exist a*va* —4b >0 and a* —4b>0

, . . a . .
b. f'(x)=4x’—2ax =0, stationary points at x =0, iT, a local maximum on the y-axis when a > 0.

When a <0, there is only one stationary point (a minimum) on the y-axis.

Ja

c. f '(x) =4x*-2ax=0, x=0 (local maximum) or x> =—, x= iT (local minimum).

a

2
2

x-intercepts: x* —ax*+1=0, (%} —a[%)+1:0 La=2

d. For f(x)=x*—5x*+4, x-intercepts are at x=-2,—1,1,2
- g(x) = f(x- a') satisfies the requirements when 1< - <2 ie. —2<a<-I.

e. Let x*—4x’+ =0, x:—\/2+w/4— \/2—1/ - \/2— Ja-B \/2+ﬂ arranged in
ascending order. Let \/2+«/4 \/2—,/ - \/2— 4 ( \/2— 4 — j

2+ A— B =32 —,B,,B:%
Question 2

a. Let \/Esin(Zx)zx/ﬂ where xe (0,4]. . \/ﬂ(sin(Zx)—l):O 2 sin(2x)=1, 2x=

n 57w V10
- x:Z T \/7 respectlvely

b. y=+2xsin(2x), y chos(zx) SI\n/(ziX)’y V2. dx J2x

At x—Z dy \/E for both curves. At x—s—% @ 1/ 2 for both curves.
4 dx T 4 dx 57

.. the curves touch but do not cross each other at the intersections.

N2

(\/ﬂ \/Z_xsm(Zx))dx 6.7678

5z
2

N|<\~1

c. Average rate of change =

2 p=5and g=2x

d. Area=

N '—-.u‘g'

sin (Zx)

V2x

(0.9183, 1.3076), (3.9585, 2.8081)

f. \/asm (nx) \% \/Esm(nx) Jnx =0, \/a(sin(nx)—l)=0 2 sin(nx)=1, nx=%,57[, x=£,5—7z

2 2n 2n
\/7 1/— respectively.

ﬁ—ﬁ:ﬁ(ﬁ—l)zg\/i(ﬁj_ _(&) i
E_I < T \n 2 T 2 V4
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e. Let —2\/§cos(2x) =0 .. 4xcos(2x)+sin(2x)=0 .: 4x+tan(2x)=0

Gradient of line =



Question 3

a. Required time= & =30 min

Volumeof Tank A
" Volume of Tank B

zr’(3) 27000 3

7, (3) 12000 T p 2

W= W=

c. When Tank A is filled from empty, its depth increases by 0.1 m min™. After 15 min, it is filled to a depth
of 1.5 m. Tank B is emptied from full, its depth decreases by 0.1 m min™'. After 15 min, it is emptied to a

depth of (3—1.5)=1.5 m.

d.
A‘V(t)
(30, 9m/4)
(0, )
(0,0) (0,30)
3 x5t 0 2
e. Tank A: tr=15,V, = & average rate =129 — 715 = o m> min’!
12000 15-0 12000 480
3 z15° _ z30° 2 2
Tank B: 1 =15, V, = ﬂ average rate = 2700027000 — 715" - 2730 =_ r m> min’!
27000 15-0 27000 120
. 2B0—1f _ ar (3O—tj3_27000 @_I_PT .30 3
© 27000 12000\ ¢ 12000 ¢ 2)7 1+ (%)% 2

dv, _zt* dv, _ z(30-1) Let z(30-t)  xt’

g = s = .Le = st=12
dt 4000 dt 9000 9000 4000
Question 4
ai. L=10log,, L3 , 100 =101og,, L : L=10“’, k=9x10"
X’ 30° )" 900

. 9%10" ¢
aii. L=10log,| =5 =10log,,(9%10*)=10(log,, 9 + 8)=10log,, 9 + 80

12 12
aiii. n=10log,| 10 |, 10% =200 42 2910, 4 =3x10"5
d d
k k 2 3
aiv. L, —L =10log,,| — |—10log,| — |, —6=10log,, A -—=log,, Al Ao
X, X X, 10 X)) X,
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av.

| (100,101log(S)+80)

13 12
avi. AL=L,— 1L, = lOlogw(wj - lOlogw(&J —10log,, 2
X

L 1 2 2
b. L= 101ogm(i2j =10 og (1)= (log, k —2log, x), L =1 (— —j S
X log, 10 *7 log,10 dx log,10\ x xlog,10
Atx=—19 dE__ 20 _ 210820 ;10 50 or —2(1+10g,,2).
log, 20 dx  ,%log,10 log, 10
Question 5

a. p=15%=0.15, standard deviation (standard error) = /% =(0.0357

z =1invNorm(0.95 + 0.025) = 1.9600
2 a=0.15-1.9600%x0.0357 = 0.08 and a =0.15+1.9600x0.0357 = 0.22

b. Pr(W>1.6)=0.15 .. Pr(z<1'6_’u]:0.85 S LOZH ) 03643
o o

o o
2 pM=14435=1.44 and 0 =0.1510=0.15

Pr(W <1.25)=0.10 .; Pr(z<l'25_’uj:0.10 L2/ 9giss

Pr(W >1.5)

c. PrW>1.51W>1.25)=—F7———"" =
Pr(W >1.25)

0.39

d. Binomial distribution: =100, p=1-0.15-0.10=0.75
Pr(X > 75)=1-binomcdf (100, 0.75, 75) =~ 0.4617 = 0.46

e. x=np=75.00, sd(X)=/np(l— p) =4.33013=4.33

f. Pr(X > 75)=nomalcdf(75, £99, 75, 4.33013) = 0.50

g. The sample size (100) is small comparatively.
Increasing the size of the sample decreases the difference between the two answers.
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