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Question 1
[ Ans: $7.65, $9.85, $8.52 ]

Let X be the cost of a ticket for customer under 16 years old.
Let Y be the cost of a ticket for customer between 16 and 65 years old.
Let Z be the cost of a ticket for customer over 65 years old.

9X + 6Y +4Z =162.03
7X +5Y +3Z =128.36
10X +4Y + 5Z = 158.50
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Question 3
05 1 . 1 .
[ Ans: (i) 5 2 (i) ~3 (i) prove ]
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o Py, is true if Py is true.
Since P, is true, - by mathematical induction, P, is true for n € Z*.



Question 4
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Question 5

[ Ans: () 6 (ii) C(5,7,1) or c(%

1 1 A+pu
a=<—1>, b=<2), c=<—/‘t+2u>,/1>0,y>0
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Question 6

[ Ans: (i) (1 — 3¢c?) +i(3c — ¢3) (i) z = 1 + iV3 (iii) 10; 1024, 2?” ]

0 z°
= (1+ic)3
=1+ 3(ic) + 3(ic)? + (ic)®
=1+ 3ic—3c?—ic3
=(1-3c®)+i(Bc—c?

(ii) If z3 is real,
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c3-¢?)=0
c=0(NA)orc=+V3
wz=1—-iv3orz=1+iV3
(i) Let z =1 — iv3 = 2¢7%5
1z > 1000

2" > 1000

In1000
=n > 9.9658

-~ smallest positive integer of n = 10.

n >

|z™| = |210] = 21° = 1024

argz™ = argz'°



Question 7
[ Ans: (i) show (ii) sketch (iii) y = x; describe ]
(I) Rg = (—OO, 1) U (11 OO)
x-1
xy—y=x+k
xy—x=y+k
Ytk
X = y—1
+k
2 g7 (%) =z_ X E Rx=#1
Since g(x) = g7 (x), -~ g is self-inverse.

(ii f

___________ S

(—k, 0)

0,—k) =1

(iif) Equation of symmetry:

y=x
1
Let f(x)==—
(-1
W=t R kDD
gx Tx—1 x—1 flx

Transformations:

(1) Translate 1 unit in the positive x-direction.

(2) Scale by a factor of (k + 1) parallel to the y-axis.
(3) Translate 1 unit in the positive y-direction.



Question 8
[ Ans: (i) show (ii) show (iii) maximum ]
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=~ the turning point is a maximum.



Question 9

(ii)

(iii) Let the reflected point of C about AB be C'.
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Question 10

2
[Ans: (i) r=3>% h-X (5_”j _ 2513 (i) show; 7 = 3.04, h = 4.88
S5z 7 L3k 3\V57z

(i) Volume =k
§TL’T3 +nrlh =k
. k —%m’3 k2
T oar2  mr? 3r

Surface area, 4

k 2
= 2nr? + 2nrh + nr? = 3nr? + 2nr (— - —r)

mr? 3
2k 4 5 2k
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Let —=0
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d?A >0
) drz . . -
= Surface area is minimum.
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and



(i) Volume =k = 200

Surface area = 180

5 2(200

§nr2 + (200) =180
5

§nr3 —180r +400=0
From GC,

r = —6.7587 (NA), or r = 3.7215, or r = 3.0372
-~ There are two values of r. (shown)

Forr = 3.7215,
_ 200
" 1(3.7215)2
=2.1156

2
3 (3.7215)

Forr = 3.0372,

h= 200 2(3 0372)
" m(3.0372)2 37

= 4.8765

Sincer < h,
r = 3.04
h = 4.88



Question 11
[ Ans: (i) show; tangents are vertical (i) sketch (iii) 3 (iv) show ]

0) ﬁzl—cose ; ﬂ:siné’
dé dé

d in @ 2 sin 6 cos 0
sin 5
Y = Z 2 - cot—

dx 1-—cos8 251112% 2
(shown)
When 0 = 7,
dy_ tn_ 1 _0

When 8 - 0 and 6 — 2m, the tangents are vertical.

(i) From GC,

(1,2)

0,0 2o

(i) Area
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(iv) At P(p —sinp,1 — cosp),
dy t1
dx 2P

Equation of normal at P:

1
y— (1 —cosp) = —tanzp[x— (p — sinp)]

When y = 0,
1
—(1 —cosp) = —tanzp [x — (p — sinp)]
) 1—cosp
X—p+sinp =———>—

1
tansp



2 sin? %p

X —p+sinp = 1
tanjp

1
1 [cos5p

x—p+sinp=25in2§p 7
sinsp

. o1 1
x—p+sinp = ZSIDEp cos5p

X —p+sinp =sinp
xX=p

= The normal crosses (p, 0). (shown)
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