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SECTION B (35 marks)

15. There are 2 white balls, 3 yellow balls and 10 black balls in a bag. If 4 balls are drawn
from the bag randomly at the same time, find the probability that
(@) Four balls of the same colour are drawn. (2 marks)

(b) The balls drawn are of two different colours and there are two balls of each colour.
(3 marks)

Solution:
(a) The probability that four balls of the same colour are drawn

ClO

- _15 1M for denominator
C4

_2 (= 0.154) 1A
13 '

(b) The required probability
CC}+Ccicl+clcy
C15
4

For the numerator, 1M for 3 cases + 1M for correct cases

455

Answers written in the margins will not be marked.
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16. Let G (n) be the nth term of a geometric sequence. It is given that G (5) =192
and G (4) =48.
(@ Find G (1) . (2 marks)
(b) If the difference between the sum of the first n terms and the sum of the first 2n terms

of the sequence G (n) is less than 1.5x10%, find the greatest possible value of 7.

(4 marks)
Solution:
(@) Let a be the first term and r be the common ratio.
ar* =192
. IM for either
ar’ =48
a=— and r=2
4
3
G(1)=-= 1A
=3
2n n_
(b) 3p4 1) 3f4 -1 <1.5x10% IM for S ()
4\ 4-1 ) 4\ 4-1
42" — 4" — 6 x 1022 < 0
1- /17 +4(1)(6x10% 1+ 1% +4(1)(6x10%
2 2
1+, 12 +4(1)(6x10%)
log4" < log 5 IM for taking log (cannot be absorbed)
1+,J1? +4(1)(6x10%
nlog4 < log \/ (2)( )
L+ 12 +4(1) (6x107)
log
n< 2
log4
1+ 17 +4(1)(6x10%)
log
2 ~18.4
log4
Greatest n =18 1A fit.
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17. The shaded region R is bounded by the x-axis and the straight linesL,, L, andL,.

The equations of L;, L, and L; are 11x+21y—220=0, 2x+6y—-29=0

and 2x+y—-9=0 respectively.
(@) Itis given that R represents the solution of a system of inequalities. Write down the

system of inequalities. (2 marks)

(b) Find the least value of 7x+5y, where (X, ) is an integral point (with x and y
being integers) lying in R. (3 marks)

20

Ly

Lo

Answers written in the margins will not be marked.
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Solution:
11x+21y-220<0
2X+6y—-29>0
2X+y-92>0
y>0

(@) The inequalities are

(b) Let P=7x+5y
At A(-1, 11), P=48
At B(20, 0), P =140
At C(15,0), P= 105
AtD(3, 4), P=41
AtEQ2,5),P=39

Least value = 3

A(-1,11)

1A for either + 1A for all

IM for testing 4, B and C

IM for D(3, 4) or E(2, 5)

1A f.t. (must test 4 to E)

B(20,0)

0 \i 0 cqs, O)N X
Ly

Lo

Answers written in the margins will not be marked.
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18. (a) Figure 18(a) shows a piece of paper card ADBC in the form of a quadrilateral
with AB=40cmand AC =2lcm. Itis also given that ZADB =86°, ZDBC =89°

/BCA=110°and ZBAD =35°. Find the length of AD. (2 marks)
B
D
c
A

Figure 18(a)

(b) The paper card described in (a) is folded along AB such that AC and AD lie
on the horizonal ground as shown in figure 18(b). The distance between C and D
on the horizontal ground is 30 cm.

(i) Find ZCAD.
(i) Someone claims that the angle between the plane ABC and the plane ABD
is greater than 105°. Do you agree? Explain your answer.
(5 marks)

Answers written in the margins will not be marked.
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Solution

(@)

B

AD =~ 34.37041664

AD 40
in (180°—35°—86°) _sin86° M
sin(1 o
AD ~34.4 cm 1A
86° D
40
110° P

(b) (®

(i)

C B Q
\ 35°

A
CD? = AC? + AD* - 2(AC)(AD)cos ZCAD IM
30% = 217 +34.37041664” — 2(21)(34.37041664) cos LCAD
ZCAD ~59.97493697° 1A

Let P be the foot of perpendicular from C to BA. Produce CP to meet AD at Q.

The required angle is ZCPQ.

Z/CAB =360°-110°-89°—-86°—35° = 40°

CP =21sin40° IM (for either 2%*)
AP =21cos40°

PQ = AP tan 35° = 21cos 40° tan 35°

AP 2lcos40°

B c0os35°  c0s35°
CQ’ = AC? + AQ*-2(AC)(AQ)cos ZLCAD IM (for either 2*)

o 2 o
CQ? =217 + | ZXC0S40T) 5 gy 21008407 ) 1 50.97493697°
€0s35° c0s 35°

CQ ~ 20.34576399

CQ? = PC? +PQ?—2(PC)(PQ)cos ZCPQ

20.34576399° = (21sin 40°)° +(21cos 40°tan 35°)°
—2(21sin40°)(21cos 40°tan 35°)cos ZCPQ

ZCPQ ~110.1703374°> 105°
I agree. 1A fit.

Answers written in the margins will not be marked.
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Alternatively,
Let 0 be the required angle.
By Dihedral Angle Formula,

€0559.97493697° — cos 35°cos 40°
Ccos0 =

sin35°sin 40°
0~110.1703374°> 105°
I agree.

3A f.t. (no M marks)

Answers written in the margins will not be marked.
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19. Let f(X):3X2—6kX+12X+3k2—6k+12 and g(x)=—f(-x)+c where k and ¢

are constants. On the same rectangular coordinate system, denote the vertex of the graph
of y=f(x) and the vertex of the graph of y=g(x) by P and QO respectively. It is
known that the mid-point of P and Q is (0, 8).

(@) Using the method of completing the square, express the coordinates of P in terms
of k. (2 marks)

(b) Write down the value of C. (1 mark)

(c) Givenacircle C: 5x*+5y°—66x+32y-576=0 and a straight line
L: y=mx+8 where m is aconstant with m>1. L cuts C attwo points

A(Xs, Ya) and B(Xg, Yg), where Xz > X,.
(i) Express the x-coordinates of 4 and B in terms of m.
(ii) Show that the distance between 4 and Bis Vm’+1(X; —X, ).

(iii) Let G be the centre of C . If the distance between 4 and B is 10, find the
radius of the inscribed circle of AABG.

(iv) When the distance between 4 and B is 10, is it possible for Q to be the centre

of the inscribed circle of AABG . Explain your answer.

(9 marks)
Solution:
(@) f(x)=3x"—6kx+12x+3k?*—6k+12
=3(x* — 2kx+4x)+3k* — 6k +12
=3 ~2(k=2)x+(k-2)" ~(k-2)" |+3K* ~6k +12 M
=3[ x—(k—2)] ~3(k—2)" +3k* -6k +12
=3[ x—(k-2)] +6k
P=(k-2, 6k) 1A
(b) g(x)=—f(-x)+c
Q=(2-k, —6k+c)
c=16 1A

Answers written in the margins will not be marked.
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(c) C: 5x*+5y*—66x+32y—-576=0
() L: y=mx+8 .. (2)
Sub (2) into (1),

5x? +5(mx +8)° —66x+32(mx+8)—576 =0

5(m’ +1)x* +(112m—66)x =0

B 66—-112m
x= 0 il
5(m2 +1)
XA ZM and XB :O
5(m2 +1)
both

(i) yg=mx;+8
Yo = Ya= m(XB _XA)

AB = \/(XB _XA)2 +(yB _yA)2

and y,=mx,+8

= \/[m(xB —XA)T + (X =Xy )’
= \/M(xB —X,)

(D)

M

M

(As 267H2M o g m>1) 1A for
5(m? +1)

(iii) Let r be the radius of the inscribed circle.

G =(6.6,-3.2)

radius of C =\/6.62 +(—3.2)2 —(%76) =13

Let M be the mid-point of AB, H be the in-centre, T be the point of contact of AG and the

inscribed circle and r be the radius.

Answers written in the margins will not be marked.
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AM =5
AT =AM =5
TG=8
MG =13 -5 =12
HG=12—-r
HG? = HT2 +TG?
(12-r) =r*+8
_1o

3

(d) Vm*+1(x;—x,)=10

2
(m2+g[@15E93]=ﬂoo

r

5(m2 +1)
10044m? —14784m +1856 =0
2511m? —3696m+ 464 =0

m:ﬁ or m:ﬁ (rejected as m > 1)
3 837

A4=(-6,0)

Q=(2-k, —6k+16)

M=(-3,4)

If M, H and G are collinear and MH : HG = 3 :

b _(13(-3)+5(66) 13(4)+5(-3.2)
_[ 5+13 5+13

If O is the in-centre,
1

2-k=-=
3

—6k +16 =2

k :% satisfies both equations.

Yes, possible.

12 ——

M

10 ( 10

End of Paper

j=5:13
3

IM

1A

1A

(from (b)(ii1))

IM for finding H

1A fit.
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