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SECTION 1: Multiple-choice questions

C|B|A|B|D|D]|B E|B|A|D

12 |13 | 14 [ 15|16 |17 | 18 | 19 | 20 | 21 | 22

C|]E|/A|DIA]JA|IDJ|JAJE|D]|C

Q1 y=x"; after translated 3 units down, y = x* —3 ; after

translated 2 units to the right, y = (x - 2)2 -3.

3z 1 S«
2 tan(2x)=1, 2x=tan"'(1), 2x = ... - —, =, == ...
Q2 tn(2y) 0) LA
3z © 5w
X T ey, —
8 8 8
The smallest positive value of x is %
Q3 The graph of f'is shown below.
A
(_25 7) \
>0

The range of f'is (— 2, 7].
Q4 The range of f'is [—3+4, 3+4], ie. [1, 7].

Q5 Sampling without replacement:
5 7

Q6 The graph of y = 10ge(x4) is shown below. It is a many-to-

one function.

g
v

For f: [a,oo) —>R, f(x) = 10ge<x4) to have an inverse function,

it must be a one-to-one function, .. a >0.

Q7 x-b#0, :.x#b.Domainis R\{b}.

Q8 y =log,(x); after reflection in the x-axis, y = —log;(x);
after translation by 5 units up and translation 2 units right,
y= —10g3(x—2)+5 .

Q9 y=3a*+b, a™ :_y—b , 2x=loga(—y_b],
3 3
1 y—>b
x=—log | ——|.
5 ga( 3 j

Q10 Given that %=3cm min™' and V=§ﬂr3,when r=6,

v _dv. dr_, dr_

2 —_
R . 47(6)(3)=4327.

QI11 Either 2k +1=k+1 or —(2k+1)=k +1,

*. either k=0 or k=—§.

Q12 Binomial distribution: » =10, X number of successes
(heads), p=0.5.

Pr(X >8)=1-Pr(X <7)=1-binomedf(10,0.5,7) = 0.0547

Q13 Equation of inverse is x =

-1, - 3y+6= 21,

3y+6 X+
2 1 2 2
3y= -6, . . y=— -6 |= -2.
7 x+1 7 3(x+1 ] 3x+3
0 2
X)= -2.
S () 3x+3

Q14 The graph has a negative gradient when -3 <x<3.

4

J" f (x)dx

1

6

J. S/ (x)dx

4

Q15 Total area= + +

:i. S/ (x)dx

Q17 The quotient rule:

i( sin(3x)] _ <2€X - xx3 cos(3x))— (sin(3x))(Zex - 1)

dx\2e" —x (2e*‘ _x)z

B 3(26" - x)cos(Bx)— (26'Y - l)sin(3x)
- 4™ —4xe” +x°
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Q18 a+b+04=1and (~1)a+(0)p+(1)0.4)=0
s.a=0.1and b=0.5

k X x k
Q19 I(l+edex:l, {erk} =1, - (k+ke)—(k)=1,

0 0

ke=1, .'.k:lze’l.
e

Q20 Let y = f(sin(4x)) and u =sin(4x), .. y = f(u).
P _ ﬂxﬂ = f'(u)x 4cos(4x) = 4cos(4x)f"(sin(4x)).
dx du dx

Q21 Pr(t < 208)= normalcdf (- £99,208,200,10) ~ 0.788

Q22 y=alog,(x—b), a<0 and b >0, is the reflection of
=log, x in the x-axis followed by a translation of b units to
the right.

SECTION 2:
Qlai f(x)=2sin(x), f'(x)=2cos(x).

Qlaii The graph of y = |f'(x] = |2 cos(xl is shown below.

37\
2
y=|/"x)
0 2 ;x
|f'(xlmm |f Xmax
QIlbi Refer to the two tangents shown in the given graph,
T Sw
X=2r——=—.
3 3

QIbii When ng, y=2sin(§):\/§.

.'.y—x/gzl(x—gj, y:x—%+\/§.

QIlbiii y-intercept: x=0, y=—%+\/§, (0,——+\/_j

x-intercept: y=0, xz%—\@, (% ﬁ’oj

QlC ‘7
/Y ™ |

\ m N/ )

N ) /
~o / /

By symmetry, m=(x/§ —%j+2ﬂ/+[\/_ ——j 23+ 2%

Q2a

0.6~ G

6 <2
0.6 04" P

G

04 02~ G

0.6 P <
03 P
G 06_ G

G <
0.4 0.7 04~ P
P 0.7 G

03 P <
03> P

Q2ai Pr(PPP)=0.4x0.3x0.3=0.036

Q2aii Pr(GPPU PGP U PPG)
=0.6x0.4x0.3+0.4x0.7x0.4+0.4x0.3x0.7 = 0.268

<Mj:0.zo,
o

Q2b Pr(X <50)= Pr(Z

-10_ invNorm(0.20) = —0.8416 ,
O

o =11.9 minutes

Q2c
J =0

(1.42, 1.54) graphics calculator

v

Q2d 75min=1h15min=1.25h

1.25

Pr(r <1.25)= f f(t)dt =0.191 graphics calculator.
1

Q2e Pr(t>1.25)=1-0.191=10.809 .
n=5, p=0.809, Pr(X =4)=binompdf (5,0.809,4) = 0.41 .

Q2f Let m be the median time, 1<m <2 .

T(M 241 + 44— 2441 = 0.5,

1

[ -8 + 2202 ~241]' =035,

(m* —8m® + 22m> — 24m)- (1-8+22-24)= 0.5
m* —8m® +22m* —24m+8.5=0.

Solve by graphics calculator, m =1.4588 h~ 88 minutes
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Q3a y=3-e"—¢*. Q4e Use graphics calculator to find the y-coordinate of point E,

) 0 o y=-3.70. .. the greatest distance from the x-axis is 3.70 units.
y-intercept: Let x=0, y=b=3-¢ —e =1.

Q4f f’(x) =0.75x*> —5x+4.25 . Use graphics calculator to

Q3b x-intercepts: Let y=0, 0=3—-¢" —¢™", ) )
sketch y = | f '(xl and find its maximum value.

e' -3+ =0, .. (e" —3+ef")ex =0,

\/27 |f.’(x1max = 41 :
(ex)2 —3(ex)+1:0, net = —(3)y 3 -4 = 3445 :
20) 2 Q4 (x):L where a,b>0, g'(x)= ab
o (355) (3445 T e T S
ence x =log, 2 . a=log, 3 . At point B (0’7)’
- g(0)=a=7 and g'(0)=ab=425, p=22 :12—;
C1 a
x -0.5 0 0.5
y 0.74 1 0.74 Q4h Area of shaded region 4:
0 7 4
3 2
Q3cii Estimated area=0.5x0.74+0.5x1405x074 ~12km>. 4= jl_%xdﬁj(o.zsx ~2.5¢" +4.25x+ Thix
-2 0
Q3ciii $¥ =$1.2mw {710&(117—%?6)}0 {0-25)54 2507 42507 +7x}4
Q3di S ’ i '
| Y ~ 33.83 square units.
-T 0 N Tx

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

It is in the form y = ax” +1. Use one of the x-intercepts, (1,0)
tofinda: 0=a(l)f +1, a=-1.
Ly=1-x7.

1 3 1
Q3dii J.l(l—xz)dxz{x—%}1z[1—%)—(—1+§j:1.33km.
Q4ai Point B(0,7) is part of f(x)= px* +qx* +rx+s,
~f0)=s5=7.

Q4aii f'(x)=3px* +2gx+r, f'(0)=r=425.

Q4b f(x) = px’ +gx* +4.25x+7 and

f'(x) =3px’ +2gx+4.25.

C (1,9) is the furthest point (a turning point).

2 fM)=p+q+425+7=9 and f'(1)=3p+2¢q+4.25=0,
ie. p+q=-2.25 and 3p+2g=-4.25.

Q4c f(x)=0.25x" —=2.5x> +4.25x+7
Use graphics calculator to find the zeros of f(x), x= 4 or 7.
~Dis (4,0) and F is (7,0).

Q4d Use graphics calculator to find f’(x) at D, where x=4.
f'(4)=-3.75.
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