2.(a)

2.(b)

3.(a)

3.(b)

4.(a)

4.(b)

5.(a)

5.(b)

ab + cd —ad — bc
=a(b—d)+c(d—Db)
=(a—c)(b—-4d)

144x2 — 36
=36(2x + 1)(2x — 1)

S5(p—29)—4 =7p—q
5p—10q — 4 =7p—q
—9q -4 =2p
9
p =—59—2

The decrease in value of p
=18

The marked price
=1120+ (1 —30%)

=$1600
The profit percent
B 1600—-340—-1120 % 100%
- 1120 0
=12.5%

x—8 < 3;—x
2x — 16 <3—x

x <L

3

or
5x — 2 <4-—x

X <1

x <L

6



Answers/ P.2

6. Let aand b be the number of avocados owned by Amy and Ben respectively.
a+5=3b
a—10=2(b +10)

1
3b~5-10 =2 (b+10)

~a=19,b=8
=~ The required number is 19 + 8 = 27.

7.(a) The least possible weight

7.(b) The least possible total weight
= 77.5x 150
=11625¢g
=11.625kg
> 11.55kg
= the upper limit of 11.5 kg cor. to the nearest 0.1 kg
The claim is disagreed.

8.(a) In AADE & ABCE,

2ADE = £/BCE (given)
LAED = £BEC (vert. opp. £5)
AADE ~ABCE (AA)
8.(b) 2ADE = £BCE (given)
= 46°
2EDB =102°—46°
= 56°
In AEDB,
2EBD = 180°—-85°—56° (£sumofA)
= 39°
In ABCE,
2CBE =85°—46° (ext.£ofA)
= 39°
AADE ~ABCE (proved)
2BAD = £EBC (corr. £s, ~As)
= 39°
= £ABD
AD = BD (sides opp. equal £5s)

AADB is an isos. A.



Answers/ P.3

9.(a) 207X 12000 = 500
360

X =75
9.(b) 12000 x 2= +n = 2% 12 000(1—w)
360 360
n =500
The required probability
12 000 x 150
_ 360
%2 000 + 500
~5
10. a : b : ¢ = 3 : 5
b : ¢ = 2 7
a b c = 6 10 35
Leta = 6k, b = 10k & ¢ = 35k; where k # 0
a+ 2c
3b+ 5¢
6k + 2 X 35k

T~ 3x 10k + 5 x 35k
76

205
11. 2n(x +3)(25 —3x) + 2n(x +3)> =64n
(x+3)(25—-3x) + (x +3)? =32
—2x% 4+ 22x + 52 =0
x = —2 or 13 (rejected)
x==2

12.(a) Let f(x) =Bx+k)2x2+x—1)+mx+n
() =1
Z+n =1..(1)
f(-1) =7
-m+n =7..(2)
m=—-—4,n=3
~gx)=—-4x+3

12.(b) Bx+k)(2x?+x—1)—4x+3 =1
Bx+k2x—-—1Dx+1)—-22x—-1) =0
Cx—-1D[Bx+k)(x+1)—2]=0
Qx—1D[Bx2+ B +k)x+k—-2] =0
x=3
The discriminant of 3x?> + 3+ k)x +k—2=10
A =0B+k)?-43)(k-2)
=k? -6k +33
=(k-3)2+24
> 0 for all values of k
The roots of the equation 3x2 + (3 + k)x + k — 2 = 0 are real. -~ The claim is agreed.



13.(a)

(b)(®

(b) (i)

2mr = 2m(120) x 2&
360
r =72
h = V1202 — 2
= V1202 — 722
=96

volume of water in the container

3
= (25%)2 = ;

Capacity of the container

The volume of the water in the container

11 72)%(96
= — X —

5 X 3 (72)2(96)
= 20 736w cm3

Answers/ P4

Radius of water surface  Depth of water

Base radius of container ~ Height of container

=4/25%

1

2
Radius of water surface

=05x%x72
= 36

Depth of water
=0.5x96
=48

Required volume
= %n(36)2(48)
= 20 736m cm3

The area of the inner curved surface of the container which is not wet

= (1 = 25%) x w(120)2 X 2167
= o)X T 360°
~ 20357.5204 cm?
~ 2.03575204 m?

> 2 m?
=~ The claim is agreed.




14.(a)

14.(b)

15.

16.(a)

16.(b)

16.(c)

a=20
30+d)—(104+0) =24
d =4

(20+¢)—(10+b) =15

c =b+5
As3<b<6&6<c<9,
{b=3or{b=4.
c=8 c=9

Whenb =3 &c =8,

the standard deviation = 7.744 245 175
Whenb =4&c =9,

the standard deviation = 7.732 758 599

The least possible standard deviation is 7.73 .

AO = B0 (radii)
20AB = +£0BA (base £s, isos. A)
=0
2CDB = +£CAB (4s in the same segment)
=6
£ADC =90° (¢ in semi-circle)
x+6 =90°
x =90°-46
In AADC,
CcD = DA (given)
2ADC =90° (¢ in semi-circle)
2DCA = £DAC (base s, isos. A)
= (180°—-90°) +2 (£sumofA)
= 45°
In AADE,
y =x +45° (ext. £ of A)
=90°—0 +45°
=135°-6
A’(6,345°)
In AOAC,
oc 6
sin120° ~ sin30°
0c =6+ix2
27 2
=63
C(6V3,15°)
Area of OACA'

1
=2><§><6zsin120°

=183

Answers/ P.5



17.

18.(a)

18.(b)

19.

Answers/ P.6

1 =log,2 —log,2+b
b =1
3 =log,98 —log,2+1
3 =loga92—8 +1
2 = log, 49
a =7
y =log;x —log,2+1
X
y—1 =log75
x =2x 7Y Lor—

71y

Let u marks and ¢ marks be the mean and the standard deviation of the test scores

respectively.
50 —u
=-1.5
o
80 —
£ =225
o
u=62 and oc=8

The mean score is 62 marks and
the standard deviation is 8 marks.

When the score 62 marks is deleted, the mean remains unchanged, but the standard
deviation o increases to o;.

Alan’s new standard score
_ 50 — 62

= Alan’s original standard score
Hence, the standard score of Alan increases.

The required probability
2! x 7!

8!




Answers/ P.7

20.(a) Let a and r be the first term and the common ratio of the geometric sequence
respectively.
{ ar = 600
ar* =2025
a=400andr =15
The first term is 400.

20.(b) ar® 4+ ar™! + ar™*? + ... 4 qr?nt > 1.5 x 1018
n_
a™ (=) >15x10'°
ar?® —ar" — (r—1) x 1.5 x 108 >0

ran—pt — 21510 >0
1.52" — 15" —1.875 x 10> >0
1.5" > 43301 270.69 or 1.5" < —43 301 269.69 (T€j.)
log43 301 270.69
log1.5
n > 43.366 72179
The least value of n is 44.

21.(a) Let r be the radius.
J2Z=7(A2-8)(12-9) =5 (N)r +5@8)r +5(Ir
V720 =12r
r =5
The radius is /5.

(b)(@) tan 60° = Yo

Vo =\7§><\/§
=+/15

The required volume

1

=3 (Area of AABC)(VO)

1
=3 X V720 % V15
=20V3
(b)(ii) Let D be the point of intersection of the inscribed circle of AABC and AC .
VD =\VOZ+r?
—VI5+5
=+/20
Area of AVAC
1
=3 (AC)(DV)

1
=Ex9xm
=95



(b) (i)

Volume of VABC = % (area of AVAC)(BM)

20V3 =2 (9V5)(BM)

80
BM =03
BM ~ 5.16
AM? = AB? — BM?
2_ 80
=17 3
67

+ 2 =am

~ The claim is disagreed.

Answers/ P.8

LBMA = £BMC = £BMV = 90°
If M is the circumcenter,
then MV = MA = MC.
{ABZ = BM? + MA?
BC? = BM? + MC?
If MA = MC,AB = BC.
However, AB =7

* 8

= BC
The claim is disagreed.




22.(a)

(b)(®)
(b)(ii)

©®

(o))

Let (h, 0) be the coordinates of A.
(x—h)?+y*=h*..(1)
{4x—3y+90 =0..(2)
From (2)
y =3x+30..(3)
Put (3) into (1)
(x —h)? + (ix + 30)2 = h?
3
%xz +2(40 —h)x +900 = h?

22(40 — h)? =4 X2 x 900 =0
h2 — 80h — 900 =0
h=-10 or h =90 (rej.)

The equation of C is

(x +10)2+y%2 =100 orx?+y2+20x=0

I is a circle with centre 4 and radius AP.

(x +10)2 +y2 =1000 or
x% 4+ y2 4+ 20x — 900 = 0
x2+y24+20x—900=0..(4)
4
y = §x +30..(3)
Put (3) into (4),
4 2
x2+(§x+30) +20x—900=0
x2 +%x2 +80x + 900 + 20x — 900 =0
%xz +100x =0
x=0(rej.) or x=-36
R(—36,—18)

Let (0, s) be the coordinates of S.

PS =RS

(30 — 5)2 =362 + (s + 18)2

900 — 60s + s2 = 1296 + s% + 365 + 324
S =-75

S(0,-7.5)

Area of APRS

=36 x (7.5 +30) =2
=675

Answers/ P.9
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