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CAS should be used whenever possible to speed up the solution
process.

SECTION 1
1 2 3 4 5 6 7 8 9 |10 | 11
AJ]JA|]C|B E|]C|]C|D]|B|D

12 |13 |14 |15 |16 |17 |18 |19 |20 |21 |22
E E| D | B|D|D|A|C|B|D]|B

Q1 Period= 2?” , the range is [— 2-3, 2—3], ie. [— 5, —1] A

Q2 A
1
Al
1 1 4 1
x= , y=—-2,.: x)=—-2 :
y+2 Yy )C2 f ( ) )C2 ‘ ]‘
“ IERERERE
Q3 C

Q4 y=x", mlz%ZZx.At (2.4), m, =2(2)=4.
bs

Consider (3,8) and (2.4), m=?=4=ml B
Q5 Reflection in the line y = x E
Q6 P(3)=3"-a3"-4(3)+4=10,. a=1 (o
Q7 ‘ (o
Q8 Area under the straight line=%p2 =2T‘5,.: p=% D
1 8y %2 8
9 —(a=2)=1,. =8,EX=I—d=— -5 B
® La-2=1ca=s, BX)=[Zax Mz
4 1 2
10 =2, npg=—,..n=6, p=—and g=—
QL0 np P = P=3 9=3
1 5
1)(2
Pr(X =1=°C| = || = D
=1y @(3}

Q11 \/x3+1=1/8(§J +1 A
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1 55
12 Pr(atleastone)=1-Pr{none)=1—-—=— E
Q12 Prfatteastone) =1 Pr{none) <1 L= 2
QI3
r Al 1
Iae’ dx+ael=1, |ae*|, +ae=1, 2ae—a=1, a= E
0 2e—1
1
Ql4 p+2p+3p+4p+5p=1,. p=E
MeanofX=1><i+2><£+3><i+4><i+5><i=E D
15 15 1 15 15 3
5 5 5
Q15 I(Zg(x)+ax)dx=J‘Zg(x)dx+J.axdx
0 0 0
5 273
=2J.g(x)dx+ A 920+ 29290, : a=4 B
0 2 0 2
n+l
Q16 f’(x)='[g(x)dx, max"™" = bx
n+l1

m-n-2

. ézm(n—i-l)x cm=n—=2=0 . 22m(n+1) is an integer
a a

since m and n are positive integers. D

Q17 By CAS y=x’—3x’ has alocal max at (0,0) and a local

min at (2,—4). To have three distinct x-intercepts, y = x* —3x’

must translate upwards by less than 4 units. Hence ce (0,4). D

QI8 f(x)=x" satisfies [f(x+y)— f(x—y)=4{f(x)F(»).
LHS.= ‘(x—i— y)2 —(x- y)z‘ = |4xy| = 4|xy|

RHS.=4,/x"y” =44/(xy) =4x|=LHS. A

Q19 Let F(z):j(@)d:
)= j )"(my,: [F(): = F(x)- F0)
W) =FR)=V 4, f2)=y2f+4=242 ¢

Q20 f(x—1)=x*—-2x+3
Replace x with x+1: f(x+1-1)=(x+1)" =2(x+1)+3
s fx)=x+2 B

Q21 Let ax* =mx+c, ax* —mx—c=0
No intersections: A<0, (— m)2 —4a(—c)<0, m* +4ac <0

2 2

Ifa>0, c<-":ifa<0, c>-"4 D
4a 4a

Q22 Let f(x)= —a|x| where ae R".
. g(— f(x)): g(a|x|): g(a|— x|) >0 and g(- f(x)) iseven. B
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QIbi At P[L %) m=f(1)=-=

y—%=—%(x—1), 9x+5y=13

Qlbii 9x+5y=13

9

5

or y=—2x+£
5 5

When x=0, y:E,.: S 0,E
5 5

13 13
When y=0, x=—, . —.,0
y 5 Q(9 j

Qlc Distance PS = J (0-1) +(

134 _4106
55 5

Q1d Use CAS to solve simultaneous equations

y= é (x— 2)2 (5-x) and 9x+5y =13 to find the second point of

intersection at x=7.

;
Area of the shaded region = j (% (x=2)(5-x)- (— % x+ ED dx
1

=21.6 square units by CAS

H__3

Q2a y=60—ix2

5

s X
80 dx 40

3
At A(-40,0), m=——(-40)=
(-40,0), m=-—(~40)

3
X 3x

2b = s
Qb =560 16 dx

The turning point of & is [0, -
dx

dy 3x* 3

3, tan@=3, =172°

25600 16

3
16)°

.: the max downward slope is —% .

3
Q2c Vertical distance D = 60— 8_?2) x* —( X

2
LB 3, 3
S u=x=249 m (2.49031)
_2.49031°  3x2.49031
25600 16

and v

Q2d P(-2.49031, w),

Ve (-2.49031)  3(-2.49031)
25600 16
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—3—x+35
25600 16

D23
dx 40 25600 16

+35=34.53m

+35=3547m

249031° 3x2.49031
25600 16

D,y = 60—8—30(2.49031)2 —[ 35] =2523 m

_ 3 _
Dpy = 60——(~2.49031)" —[( 240031 3 2‘49031)+ 35] ~2430m
80 25600 16

0

3
Q2e Let D=60——x?—| X __3% 35
80 25600 16

By CAS, x, =—23.71 and x, =28.00

Q2f Area of the shaded region

28.00 3
=j [60—8—30)8—[ ol —3—x+35j]dxz870m2byCAS

~23.71 25600 16

8
Q3ai Pr(X >7)= I %(x—6)2(8—x)dx=0.6875=% by CAS

7

Q3aii Binomial distribution: n=3, p= %
1 2
Pr(X — 1)=3C1 H i — &
16 ) \ 16 4096

8

Q3b Mean = I j (x=6)*(8—x)xdx=7.2 cm

6

Q3c Normal distribution: 4 =74, 0 =9
Pr(74 < X <85)

~0.778
Pr(X >74)

Pr(X <851 X >74)=

Q3di Binomial distribution: n=3, p=0.03, ¢=0.97
Pr(X >1)=1-Pr(X =0)=1-0.97* = 0.1147

Q3dii Binomial distribution: n?, p =0.03, ¢ =0.97
1-Pr(X =0)=1-0.97" >0.5
2 097"<0.5,n>2275,.: n=23

Q4a Area of shaded region=2x I 2sin(x)dx = 4-[ sin(x)dx , a=4
0 0

Q4b

y=£ (x)

y=h(x)
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Q4c Dilate from the x-axis by a factor of é , then dilate from the

y-axis by a factor of % .

Q4di If n is even, the calculation is similar to part a.

Area of shaded region =2x j m sin(x)dx =2m sin(x)dx
0 0

=2m[-cos(x)|} =4m=4m+ %
n

If n is odd, area of shaded region

= ZU.I;M sin(x)dx— | L sin(nx)dx] =4m+ _—?
0 n

on

QSai S()=2¢ +8¢ , 0<1<5

-10

5(0)=10, S(5)=2¢> +8¢

Qsaii B =25 105 1o B g otina s,
a3 3 dt

t =2t r =20\ 2r
.:geg—ée3 =0, 283—&63 e’ =0

3 3 3 3
log, 8 —2log. 8

c=8and S, =2 ° +8 °* =6

s =8,r=log,8,.:

Q5aiii
4s ; ; ; ;
(5,26~ (5/3) +8e~ (~10/3))

(In(8),6)

6-10 4
log,8-0 log, 8

Q5aiv Average rate of change =

Qsb V(t)= de* +(10-d)e * , 0<r<5 and 0<d <10
av _d i 200-d) =
a3 3

V.., occurs when 7 =1log, 9 (i.e. ¢’ =9)and [ji—v =0.
t

(o) 20y

3 1
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Note: When d decreases (or increases), the turning point (local
min) of V(t) occurs at increased (or decreased) ¢ values. It can

also occur outside the interval [0, 5] and .: the minimum value (not

necessarily the turning point) of V(t) occurs at one of the
endpoints.

osci &V _d 5 200-d)
dt 3 3

1—2(10—_[1)=0,_;d=§
3 3

.V . occursat t=0 when d e [?,10]

min

Turning point at =0,

s 4V 4,1 _200-a) ¢
dt 3 3
Turning point at t =35, _e§_2(10—d)e’7‘° =0, = 520
3 e’ +2
. V. occursat t =5 when de (O, 520 }
e +2
Q5d V()= deb +(10-d)e d—‘;—%e% - 2(103_‘1)50'
(a, m) is a local minimum, .: %e% - 2(103_d)e§u =0 ...(D
and m=de' +(10-d)e * =§d%(10—d)% 2)
From (1), ¢ _200-d)
d
1 _2
ot :(@]’ . Gand e :(@j L@

Substitute (3) and (4) in (2):

Wl
S,

d% d'? 2
s h e =§,.: k=2x2° +27 =232 +1)=3x2}
2

$(10-a)t S (10-a)*
m=aZW0=d) qo_ )2 00=d) " K 310_g)

Sl

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