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SECTION 1: Multiple-choice questions
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Q2 e —3¢" +2=0, (" ~1fe* —2)=0, e =1 or e* =2.
Hence x=0 or x=log, 2.

Q3 |p+3|>3,either p+3>3 or —(p+3)>3.
~p>0or p+3<-3, ..p>0 or p<—6.

Q4 Area= Lbf (x)dx - J:f (x)dx = :f(x)dx + ff(x)dx .

QS5 Use graphics calculator, 4 = 0.5[1 —e COS[%)} s

evaluate ﬁ at tr=2.5. ﬁ: 0.03.
dt dt

By calculus,ﬁ:O.S 37 00t ginl 37 40,0560 cos 22 ||
dt 2 2 2

At t=25, ﬁ=0.O3.
dt

Q6 N(r)=1000e"", N(0)=1000, N(10)=1000e.

1000e—-1000

Average rate = 172.

Q7 y=a(x+3)(x—l)(x—4),when x=0, y=24,
- 24=a(3)-1(-4), ~.a=2.

Q8 10g5(6):10g‘—°(6):1.113
log,, 5)

1
Q9 The graph is the inverse of y=x", . y = x =x7 is the rule
of the graph.

Q10 f(x)zlogg(x2)+1 is defined for x#0. D is R\{0}.

Qll f (x) =2x" —3x” +6, to find the stationary points let
f'(x)=6x*-6x=0, .. 6x(x—1)=0, . x=0 or x=1.

For f'to have an inverse function, f must be a one-to-one
function, ..a>1.

Q12 j (4= 2/(x))dx = j hdx—2 I "f(x)d = [4x] - 2(3)
=4b—4a—6=4(b—a)-6.

Q13 Amplitude is doubled (dilation from the x-axis by a scale
factor of 2) and the graph is inverted (reflection in the x-axis).

Ql4 For 7 <x <2, sin(x) has a negative value,
Ly= |sin(x) =—sin(x) and Z—y =—cos(x).
X

Hence at x =k, Y —cos(k).
dx

QI5 y
4 Local max
T\ Stationary point of
/ \/ inflection
6 2 > x

Ql6 For t e [a,O), J:Of(x)dx >0 because f(x)>0.
L F(t)= v[:f(x)dx = —_[Of(x)dx <0.
For 1=0, F(r)= [ f(x)ax= [ " ()dx = 0.

For te (O,b], F(t)= J::f(x)dx >0 because f(x)>0.

3 3
Q17 At x=4, y=2x? :2(42J:16,

1
gradient of tangent = % =3x? =6, gradient of normal = —%.
x

Equation of normal: y—16 = —é(x - 4),

SmEL
Ly p 3

Q18 f(x) is an increasing function, .. /'(x)>0 for all x. Also

as x increases, f”(x) increases.

15-12.2
1

Q19 Pr(X>15):Pr(Z> =Pr(Z.>2).



Q20 Given p =0.15, and Pr(X >1)> 0.95.
~1-Pr(X =0)>0.95, .. Pr(X =0)<0.05,
~(1-0.15)" <0.05, 0.85" < 0.05,

nlog,, 0.85 < log,, 0.05, —0.0706n < —~1.3010,
n>184.

Q21 Pr(00U11U22L33)=Pr(00)+ Pr(11)+ Pr(22)+ Pr(33)
=0.4>+0.3* +0.22 +0.17 = 0.30

Q22

Pr(X >a)=0.25, J‘” (%sin(x)jdx =0.25, {—%cos(x)} =0.25,

—%cos(zz)+ %cos(a) =025, 1+ cos(a) =0.5, cos(a) =-0.5,
sa=2.09.

SECTION 2

Qla f(x)=(x=1f(x-2)+1,
f'(x)z (x—l)2 (l)+ 2(x —1)(x - 2): (x— 1)((x—1)+ 2(x - 2))

=(x-1)3x-5). ~u=3and v=-5.

QIb At the turning points, f'(x)=0, (x—1)3x-5)=0,
23

5
x=landy=1lor x=—and y=
7 3 YTy

a=1and b=é
3
Qlc

For (x - 1)2 (x - 2)+1 = p to have exactly one solution, p < ;

or p>1.

Q1di Dilation from the y-axis by a scale factor of 2, then
downward translation by 1 unit.

=55 -5 )

2
x-intercepts: Lol E-2 =0, n X120 or 2-2=0.
2 2 2 2

Hence x=2 or4.

Q1diii Use graphics calculator to sketch y = f| (gj —1 and

evaluate definite integral (lower limit 2, upper limit 4) to obtain
0.17.

Qle flx+h)=1, (x+h-1P(x+h-2)+1=1,
(x+h—1)2(x+h—2):
To have exactly one positive value solution, #—1>0 and

h—2<0. " h>land h<2,ie. 1<h<2.
Note: zero is neither positive nor negative.

Q2a y= (Zx2 - 3x)e‘” passes through (2,3).
3=(2(22)-32)k>. 3=2¢™, .. 2a=log, 1.5, a=0.203 .

= (2x2 - 3x)ex = x(2x-3)e".

x-intercepts: x =0 or % The x-coordinate of A is %

Q2ba=1, ..y

Q2ci y= (2x2 - 3x)ex,

- (4x—3)e" + (2x2 —3x)ex =e* (2)62 + x—3)

Lp=2,q=1r=-3.

Q2cii At turning points, Z—y =0,
x

e"(sz +x—3): e*(2x+3)x-1)=0.

Since e* #0, .. x = —% or 1. Hence x-coordinate of B is 1 and

y-coordinate is —e. B is (1.000,-2.718).

Q2d di{(sz + mx + n)ex }= (sz —3x)ex,

X
= (2)(2 —3x)ex,
2207 4 (m 4+ 4)x + (m + n) =2x" -3x,

som+4=-3and m+n=0.
Hence m=-7 and n=1.

Area= —.[01'5 (2x2 - 3x)e*dx = —[(2x2 +mx+ n)ex ]10'5

= Jx? —7x 7
= —(20.5F =7(1.5)+ 7)" +2(0)* =7(0)+ 7"

1.5
=T7—e".

s (dx+m)e” + (2)c2 +mx + n)ex

Q3ai Given Monday night on north side,

2)' 8

Q3aii Given Monday night on north side,
Pr(NNS)+ Pr(NSN )+ Pr(SNN)
2 2 3 2 3 4 3 4 2_12

55555555525

Q3aiii Given Monday night on north side,
Pr(NNS)+ Pr(NNNS)

2232223 84

5555555625'



@b pele3)= [ e )= {% 2 -%ﬂ
=%(2(42)—4—;)—3—32[2(32)—§J =%.

5
3¢ Binomial, p=—, n=3.

Q P=3

Pr(X >2)=1-Pr(X <1)=1-0.934 = 0.066 .

n

n (3 3 £ |
3d Prlt<— |= || =14 —1) |dt =| =| 2t* ——
Q r[ 60} L(32( )j {32( 3)}0
3 [ Y _ynY ) 1w
320 760) 3160 |~ 32{ 600 216000 )°

J =0.104 . Use graphics calculator to solve

NS
321600 216000

this equation. n =48.

Q4a Since —1< sin(%) <1
.. max height =62 + 60 = 122

Q4b min height =62 — 60 =2

Q4c Period T = 2 = 2z = 0.8 hour i.e. 48 minutes.
5
no¥

oo At 1.48 pm.
Q4di 92=62+ 605in((5t ;1)”j, sin((St ;WJ - %
(St -1z _r 5z

2 66

4

(first time), % (second time).

t= %hour =16 minutes, .. at 1.16 pm.

Q4dii At least 92 metres above ground level when iS <t< 8 ,

15

At = 8_4 = 4 hour, i.e. 16 minutes.
15 15 15
Q4ei ﬁ=60x5—7rcos (St_l)” =1507 cos (St_l)”
dt 2 2 2

Qdeii When t:1,%21507rcos(27r):471.2 mh,

Q4fiandii

y
A

(0.4, 122)

0 0.4>< 0.603
N

Domain for s(¢) is [0.4,0.603].

f

Graphics calculator

Q4fiii Spider reaches ground when s(¢)=0,

i.e. at =0.603 hour.

At the highest point, ¢ = 0.4 hour.

. At =0.603-0.4=0.203 hour, i.e. 12 minutes.
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