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Part I (Multiple-choice) Answers
Question 4 [E]
. B 2 D 3 € 4 E 5 E sin2x-acos2x =0
s x
6 D 7 E & D 9 B 10 P sin2. 2 -acos2 o =0
1. E 12 A 13 € 14 C 15 A “Eméoam..o
6. C 17 A 18 B 19. C 20 B sin® = acos ™
3 3
2. B 22. B 23. E 24, D 25. C Sbmn a
26. A 27. E 28. A 29. C 3. B a=3
3l. D 2. D 3. B Question 5 [E]
2sinx+V3=0
sinx ==
Part I (Multiple-choice) Solutions 2
x HM+H. 202
Question 1 [B] 3 3
|u|uo3hmu nl.«ln 3=
7 : 33
o258 dr sm_or
petipd-= =5 = 2m x - = 16 PR Y
. W .
high tide occurs half a period after low tide Question 6 [D]
9 am + 8 hours = 5 pm 3sin2x = —~3cos2x
-3
Question 2 [D] tan2x = —=
Lets =12 ho
ctt urs (9 am to 9 pm) -3
12x -—x
y= ulughlu'u 3 Qu.l
-1
- ?Noa@hu 75
= 5 metres Question 7 [E]
Question 3 [C) Line numbers Gradients
amplitude =2 L, =3
vertica] shift is up 4
period = 4 R L: -3
2 N ry
e}
n L3 =5
n llm 8
2 L 2
y=tI +Nnﬂﬁmw 5
2 The gradients of Ly and L, are negative reciprocals of one
another. Hence, L, is perpendicular to L.
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Juestion 8 {D]

A is not a fourth degree polynomial

P(2)= 0 satisfies B, C,D,E

P(1.9) <0 satisfies Cand D

P(2.1) < ) satisfies only D.
\lternatively, the curve touching the x-axis at x = 2 implies
 repeated root, (x — 2)F as part of the quartic polynomial.
The shape of the given graph also suggests 8 negative
juartic, D is the only option with both 2 negative quartic
nd a repeated root,

Juestion 9 |B)

v For functions to be multiples of one another, their
x-intercepts must be equal. Hence, C and E are false.

+ D describes a graph of the same shape simply shifted
1o the lefl. Since g{x) and M{x) have a different shape
altogether, D is also false.

v In the domain [0, 1), the value of g(x} + A(x} is clearly
greater than fx). Hence, A is also false.

+  Upon inspection, the value of Ax) + g(x), at the
intersections of fand g and fand h, is equal to A(x).
Hence B is true,

Question 10 [D}
D =AD= {and ) =AN)=1

Upon inspection of the following graph generated by a
graphing calculator, the range of D is incorrect and should
be [1, w0).

¥

WINDOW
¥min=02
¥max=2
Xscl=, 2
Ymin=0
Ymax=1
Yscl=,1
Xres=1

Question 11 [E]

1

Only the graphs y = o’ and y = ax? pass through the
origin. The data represented graphicatly has a similar basic

1
shape to that of y = ax?
Question 12 [A}
£ is & reflection of £ about the line y = x. The only option
that accurately reflects this is A.

3

Question 13 [C]
y= 41
Mw.lnun
dx

2x =-1 (gradient of tangent = -1)

Question 14 [C]
= g0
Let u = 2cos(3x)
theny =¢"
du
="
dy (2aca(3rD

=g =g

du

—6sin{3x)

& dudk
= =65in{3x)et? =D

Question 15 [A]
y =" cos(bx}
.wu = 0" cos(bx) + —bsin(bz) £
= ge'™ cos(bx) — be"™’ sin(bx)
Question 16 [C)
Letw=2x+3
du

—_—2

dx

. 1 1
Using —ﬁ§+wW~uMHoPAB+S.

1 1
—u:u ~cos(2x + 3 = Auu.&uﬂ,, Jiwos(2x + 3etx

uw_a.ﬂa.é-wuiui 3)

Question 17 [A]

*  Adistrue because the derived function is negative at
x> 2 and increases to zero at the turning point of the
curve, and then is positive and increasing,

« B cannot be true because the derived function is
positive for x : x 2 3.75 (approximately)

o Cis not true because the derived function does exist,
but is equal to zero.

= Dis pot true because the function is not differentiable
atx=0andx=2,

e E is not true because the function is discontinuous at
x=0,
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Ocanou i8 [B]
3
Sfix) uWLDPQT ¢

hcnouwafn

-1
c=—

3

R

Question 19 [C)
Since the area defined by h S(x)dx will resultina
negative value, the fotal area of the shaded area is given by

f, roae- [ s

Question 20 |B]
}
et +1yax =1
L]

*—“Ht«Hn_

3

.m_ﬁ.ulu+ulhmw+ou“_n~
3 k)

k[9+3-0]=1
12k =1
k= ._l
12
Question2} [B]

M.nn..q_nu.u.n 1+log, x

xlog x= ‘.‘:18. x)dx

xlog, x = .—_B.+ _‘_om.u&n

xlog, r=x+ _._am.nmn+n
—_om. xdr = xlog, x—x—¢

=xlog, x-x+¢  since c isa constant,
+¢ are -c are equivalent

Question 22 [B)
r+ )" term = "C.x"a"™"
4% term = *C,(2x)' @’
4320 = 1600°

a=3

“

Question 23 [E]
ax' = bt = X (- B)
= xab(¥ax)' - (bY]
= xx(ax + Vb )ax -vB)

Question 24 [D]
3log,, x = Jogo(x*) = 1+log,, ¥
logy, x = log,, 10y
x =10y

Question 25 [C]

As the graph below shows, fis only one-to-one 1o the left
or right of the turning point (1, 7). Possible domains are
subsets of (o, 1] or {1, «). Only C satisfics this criteria

Question 26 [A)
Letx=¢' +1
e’ =x-1

2y=log,(x~1)

y= W_ow. (x-1)
Question 27 [E]
p=Y xp(x)
=219

=J11.1-841

=1.64

Question 28 [A]
Pr(X = x)="C,p'q"™"
n=10,p=40%=04,¢=05
Pr(X =9) = *C,0.4°0.6

Question 29 [C]
Pr(X »15.2) = Pr(Z > 2 #)
o
=PrZ> _u.nl_c.uv

25
=PZ>2)

Question 30 {B]
Pr{X >1)=Pr(Z > 1-1.05
0.03
=Pr(Z > -1.67)
=P{Z «<167) by symmetry
=0.9525

= 0.95

)

Question 31 [D]
Pr{X >35)=0.1

Pr(X <35)=0.9

Pz <3528 o9
o

35-28
o
35-28
1.281

=1.281

o= e 5.46
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Question 32 [D]
Nm= 120 + 80 =200

mlmmﬂo.m

200

. 0.6x0.4
se(p)= 200
Interval is
0.6 - 2x0.0346, 0.6+ 2x0.0346)
=[0.5308, 0.6692]
~ [0.53, 0.67]

= 0.0346

Question 33 [B]

0.15x0.85
7} = | [ = 00357
se(p) _‘ o

ii. b= -] (the vertical asymplote)
B = 2 (the horizonta! asymptote)
Letx=—m42
y-1
H1MNI.|”|
»=1

Part II (Short Answer Questions) Solutions

Question 1
a.  From the graph, (x — 2) is one factor. By evaluating
coefficients from expansion,

P(x-2)-Ix(x--Hx-2)
=2 -2x' 37 4 6x-5x+10
m{x-2)x"-3x-5)
(Note that jong division of polynomials can also be
used.)
b.  Using the quadratic formula,
ifax® +bx+c=0, then

J. anuv»,..___mLR
2a

Tletx? -3x~-5=0, then

nlu»Lo...mo
2
34438 3-4B
2 72
Graph cuts the x-axis atx= 2, u+M_.Mw.. uluﬂm

Question 4

Note that the fanction, f, is not necessarily a parabola in the
domain (n, 0) and so its derived function willnotbe a

Question 2
2log, x=2log, a+iog, 9
log, x* = log, * +log, 9
log, x* = log, 9a’
2 =9a* -
x=3a

Question 3

a.  fisaone-to-one function

b. i  The domain of fequals the range of /.
From the graph, the dom /= ran £~ = R\{2}

straight line over that domain.
Question 5
. M!nv!_
W olsha 3ok
9
2k +8k~1=9
2k +8k-10=0
E +4k=-5=0
(k=1Xk+5)=0
k=]
4 6 3 4
. . =—t—t==l-mld4
b. M“ni.& o+m+w .
e PAX<2)=1-Pr(X =3}
ﬂmlH
9
-5
9
~ (.89
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Question 6
Using symmetry,
2 Ar

N 3
A=2 _.oOmurnoaun&..+ ‘—nommulnomn&q
' ds

25 Ar
. 1 3 | . )
=2 MEMIIEMHH... —sin2x—sinx
2 2 2
3
=2 mEWHlPuEalHu
3 2 3

2 2 2

[ L LB LB (-
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