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Q6 The graphs of y = —f(x) and y= g(x) are shown below.

[
SECTION 1 =) | y=g(x)
1] 2]3]4]5]6]7]8]9]10]11 1
A|lD|D|C|]C|C|D|D|D]|A \ I
12 [13[14]15[16]17 | 18[19[20]21]22 [0\ [\
B|B|E|E|B|E|E|A|EB|E]|C /f 44 II
|
Ql —-1<x<3, f(x)s 2.5, the only asymptote is x=3. A
y= g(x) is the translation of y = —f(x) to the left by 2 units,
| and g(—x)=—g(x). La=-2 C
|x=23
' Q7 Let (p,q) be the point of intersection.
1,2.5y __| . 4ap + (a + b)q +4b =0 independent of the values of a and b.

.
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1
i loge(3e3) log, 3+l
Q2 logl(i/zx3)=logl(3e3j= U 3
: : 10g([j -
e
1
=—log,3—— D

. 3

Q3 va-3x +log,(3x)=log, a, va—-3x =log, a —log, (3x),

Ja—-3x =log, [%j , both sides equal zero when 3x=a, i.e.
X

Xx=—. D
3
Q4 Range of f < domain of g, . (O,l—a]g(a,l]
sa<0and 1-a<l,ie. a<0 and a=>0
2a=0 C
Q5 At x=2, e‘”zlog—"x,.: e :M, ae’ =log, 2.
a a
Since ¢* and log,2 € R*, .. a>0.
By inspection a #1, a #log, 2, .: azloge\/a C

Check:

ae’ = (loge, \/E)emgeﬁ = (IOge ‘/Exelogeﬁ)z = (log(, \/EXZ) =log, 2
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Rearrange the equation: (4 p+ q)a + (q + 4)b =0
2 4p+g=0and g+4=0
s g=—4and p=1 D

Q8 The following graphs of y = sin(x) and y = mx intersect at
exactly 5 points.

2 I
VESin( ///
e «
— —2.57 —1.57 — }05)¢ o 0.5 1.5 T 2.5% 3
vl |
e
The coordinates of point P is (x,sin(x)).
ﬂ:m:cosxatP.
dx
m =500 _ cos(x). By CAS, m=0.12837455 D
X
Q9 y=f(1-x)
- y=fl-(x=1)),ie. y=f(2-x)
- y=f2-(-x).ie y=f(2+x) D

Q10 Even degree, positive coefficient of leading term, two x-
intercepts, one of them a stationary point of inflection. A

QI f(x)=|4a—6x=(4a—6x) =y4(2a—3x)
=2./(2a-3x) A

QI2 B
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Q13 g(x)=b-f(-x), g'(x)=—f"(=x)x=1= f'(-x) SECTION 2

+ g'(-a)=fa)=0 B Qla (3,0) and (0, p) are the x and y intercepts respectively.
X,y P
f(-x), XZO §+_=1, y——g(x—3)
14 y= = p
Q y f(]x|) { (—x), <0
y=f(=x), x<0 is the reflection in the y-axis of y= f(x), QIb y= (x—3)(x2 +bx+ C)
x>0, y= f(]x|) does not have an inflection point. E (O’—3) ,—3= (_ 3)(C)v se=1

(-1-4), —4=(-4)1-b+1), . b=1

b
Ql5 _[f(x)dleogeé =1 for xe RV}
Y a X

Qlci Equation of the cubic function is y = (x — 3)()52 +x+ 1).

= f(x) is discontinuous at x =0 p

) Solve the above equation and y = 3 (x—3) simultaneously.

. :[f(x)dx is undefined. E (x—3)(x2+x+l)=—£(x—3), (x—3)(x2+x+l)+§(x—3)=0

3
l

)( +x+14+= j 0

, .. x =73 1is the x-coordinate of one of the intersections.

The other intersection(s) comes from x* + x+1+ P _

(|x 7z|+s1nx——jdx ~-2.19 by CAS

II
B —

wl|§ w\s"—-w\i‘ .
N
G
&

Average value = 7 _37'[19 =—1.04 B One solution only: b* —4ac=12—4(1{1+§j=0, . pz—%
= 3
3 N
Qlcii x"+x4+1+=X—=0, x"+x+—=0 (x—k—j =
Q17 f(0)200529+2sin30—1:(00529—1)+2sin6’sin20
=(coszﬁ—l)—ZsinH(coszﬁ—l) o x:_l’ y:_ﬁ(x_3) :_lx__g(_l_gj:_g’
2 . 2 3 3 4 2 8
=(cos 9—1Xl—25m6)
. 1 21
= (0059— 1)(c056’ + 1)(1 —2sin 6’) E [—E,—gj
18 E
Q Qld y=(r—3)x* +x+1) =x"—2x* —2x-3
Q19 Pr(ABABB)=1xbxaxbx(1—a)=ba(l-a) A D3 s 0o P yhere p=-2
dx 3
Q20 Binomial: : 3x2—4x—2=3, 12x* =16x—-11=0, (6x-11)2x+1)=0
10C5p5(1_p)5 ~0.1, 10C6p6(1_p)4 —02 4
10~ 6 4 : x—E and y———156 the point is (E ——1561j
10C6p5(1_p)5 =%’ b 227 P=£:0.7 E 6 216 T 216
c,p’(l-pf 01 1-p 5 17

Qlei —3x+18=—x’+4x> +8x+24, x=—1 or 6 by CAS
Q21 Pr(A)-Pr(A1B)Pr(B)=Pr(A)-Pr(AnB)

= Pr(A M B) = PT(B)_ PT(B . A,) Qleii —% — —1 and 3 — 6, the factor of dilation from the y-
=Pr(B)-Pr(B1A")Pr(A’) E L iso
Q22 —0.4 and 3 are the same distance from 1.3. . 6 \ ,
Given Pr(X <3)=0.85,.: Pr(X >3)=0.15 and Qlfi and ii I(— X +dx® +8x+ 24— (- 3x+18)lix
Pr(X <—0.4)=0.15 ] B "
Pr(-0.4 < X <3)=0.70 C =[x +4r 16l ==

-1
Qlg Original line: y-intercept is 0,—2 ; new line: y-intercept

is (0,18). The factor of dilation from the x-axis is g =8.
,0!4 [ 13 ‘3 4
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Q2a

alog,(3+b)+c=lon..... )
alog,(2+b)+¢=0..ccoouue...... ()
alog,(1.5+b)+c=—1........ 3)
Q2b
3+b
1)-(2): alog, ——=1............. 4
-2 &) 4
2+b
2) —(3): alog, =l 5
()()ang'Ser (%)
3+b 2+b 3+b 24D
: log, =log, , = , o b=-1
2+b 1.5+ 2+b 1.5+D
Substitute b=—1 in (2): ¢=0
Substitute b=—-1 and ¢ =0 in(1): a= !
log, 2

Q2c Wall A: y =+ ! 210g((x—1)

e

loge(x—l) in the line y=x is

Reflection of y =

e

X=

log, 2

e

Ly=2"+1

Q2d NE direction: m=1
1 dy 1 1
log,(x-1), &L= — -1,
log, 2 og.le-1), - (log, 2)(x—1)

L y= lzloge( 1 j:_loge(logeZ)

Y= log, 2

log, log, 2 log, 2
1 1 log, (loge 2)
log, 2 log, 2

Q2e The point on Wall B with a NE tangent is

(_ loge(loge 2) 1 3 4 1J .

log,2 log,

The shortest distance is the distance between

( L _loge(loge2)J and (_loge(logﬂ) 1
log, 2

log, 2 log,2 " log,2
The shortest distance = \/()c2 - X )2 + (y2 - )2 =2.71m

log, (x —1)dx

3
Q2f Area=3x3—2j !
> log, 2
~9-2x0.5573=7.89m> by CAS

Q3a When the depth is & metres, V = wh=71h, I
Related rates: av :d—vxﬁ, . av _ T ><ﬁ ,
dt dh dt dt dt

dh 1 (. 2t 2t
—=—3|sin—+cos—+7
dt T T
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tog. (y=1)..: (log, 2} =log, (y=1), y~1=(e"*)"

x=——+1

+1}.

d—V=7r3.

Q3b T= 2z = 277[ = 7° minutes
no 7
Vlﬂ'z

[. 2 2t )
J. sin—+cos— + 7 |dt
.4 V.4

0

Q3ci Average over n periods = 3
n7w

n7r2

J. (7z)d

t
__0 _ [m]gﬂz _nr
nr? nz*  nxm

3
_ 3 .-l
2—7l'm min

3
T )
=47 min,

Q3cii Volume of the tank = 4’ m® | time=

2

T
=4
T

number of periods =

Q3d Volume to be filled = mh = (3" )4) = 367 m’®
Let 7 minutes be the time to fill the second tank.

av . 2t 2t
— =SIN—+COS—+ T
dt .4 T

\% =J. sin£+cos2+7r dt =367
5 .4 .4

7 = 35.3 minutes by CAS

Q3e Find the local maxima and minima of

dh 1 (. 2t 2t d (dh
—=—5|sin—+cos—+7 |,let —| — =0
dat T T dt\ dt

4 T V4 V4 T V4

. i(cosg—sinz)zo, singzcos—t, tanzzland
T

0<1r<353,ie 0< 2 <22.4727
T

2 _m Sz 97 13z lizx 21w 257

) ) s ) ) )

T 4 4° 40 4 4 4 4
7t Sxt 9rt 13x% 17x* 21x* 25747

8 8 8 8 8 8 8
The greatest rate of increase occurs when

172* 25x°

8 8 8 8

9

Q3fi 9.164(r +10) e 2 = %x4753, ¢ =~10.8 min by CAS

Q3fii

AV (m*3)

asymptote: V-0 ( (min)
ymprots: VO i

-20 i -10 0 10 20 30 40 i 50 i 60 i 70 80
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Q4a Pr(A>5) , by CAS normalcdf(5,e799,8.53,5.23) = 0.75

Q4b Pr(7.00-5.23< A<7.00+5.23)=Pr(1.77 < A <12.23)
~0.66

Q4ci Pr(X =7), by CAS binompdf (10,0.75,7) = 0.25
Q4cii E(X)=np=10x0.75~8

Q4d Pr(B>5)=0.6615 and Pr(B <6)=0.4013

. Pr[Z> S_ﬂj:0.6615,i.e. Pr[Z< S_ﬂj:0.3385 and
(o2 (o2

Pr(Z < 6_“J=0.4013
(o2

By CAS, invNorm, ~—# ~ 041656 and S=# ~ _0.24998
o o

.. #=750 and o =6.00 minutes

Q4e E(B)=u=17.50

Pr(B<6MnB>5) Pr(5<B<6)

Q4f Pr(B<61B>5)= Pr(B > 5) Pr(B >5)

~ 0.06283

= =0.095
0.66154

Q4g A—>A,g; A—>B,§; B—>B,l; B—>A,é
5 5 4 4

.. she shopped at Bestbuy last time.

Q4h Pr(ABU BA)=Pr(AB)+Pr(BA)= 33,.,3.51
475 4 4 80
A B
Q4i Transition matrix=|*% 3 A
3 1 B
5 4
I 4
In the long run, probability of shopping at Bestbuy = 7 = 3 =§
its
Q4j
210th  211™ 212" 213"
A AAA
A
/ ~_B AAB
A
A ABA
\ . _—
™_B ABB
B
A
/ T—B BAB
B
\ _—A BBA
B
T—B BBB
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Let X be the number of times that Sofia goes to Bestbuy in her
next three shopping trips.

Pr(AAA)=§><g><§, Pr(AAB):éx%xé,

Pr(ABA):Exgxé, Pr(ABB):éxéxl

Pr(BAA):lxéxz, Pr(BAB):lxéxé
47475 47475

Pr(BBA)=%xix% , Pr(BBB)= ix%xi

X 0 1 2 3

Pr(x=x) | o0.12 0.5925 | 0.271875 | 0.015625

E(X)=0x0.12+1x0.5925+2x0.271875+3x0.015625 ~ 1.18

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