Solution Marks
REG-2425-MOCK-SET 9-MATH-CP 1
Suggested solutions
7 7
L ab _ ab M
(@3b=42 "~ aopd
a1+6
= 57 IM
7
a
& 1A
b
2. (a) x* —10xy +25y% = (x - 5y)? 1A
(b) x* — 10xy + 25y — 2x%y + 10xy?
= (x = 5y)® = 2xy(x — 5y) M
=(x=5y)(x =5y —2xy) 1A
3. Wehave y+z=5:landx+y+2z=15:20:4. M
Let x = 15k, y = 20k and z = 4k, where k is a non-zero number.
2x+3y  2(15k) + 3(20k) M
2y—z  2(20k) — 4k
_3 1A
2
9 3
4, —— == IM+1A
n+5+9 8 "
72 =3n+42
n=10 1A
5. (a) Let $x be the cost.
x(1+30%) = 4940 1M
x =3800 1A
(b) Selling price
= 4940 x (1 — 20%) IM
= $3952
> $3800
The claim is agreed. 1A
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Solution
4

6. (1) ——253x42
>9

_x —_—

2

r<—2

2

1-2x>13

x < -6

Thus, we have x < —;.

(b) =5

7. (a) LPOQ =215°—-125°=90°
(b) r*+24% =267
r=10 or — 10 (rejected)

(24)(10)

(c) Required area = >

=120

b
8. (a) Letz= ax® + —, where a and b are non-zero constants.

y
S5=a+b
b
4d=a+—
V4

Solving, we have a = 3 and b = 2.

2
Thus, z = 32+ —.

VY

(b) New value of z

2
=3(2)%+ —
()+\/T

=14

Increase in the value of z
=14-4

=10
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9. (a)

(b)

10. (a)

(b)

ZADC + LZABC = 180°

ZADC =180° -6
ZACD =90°
ZCAD + ZADC + LZACD = 180°

ZCAD + (180° — 6) +90° = 180°
ZCAD =6 —90°
ZAEO = 90°
/BOD = /CAD + ZAEO
= (6 - 90°) +90°
=0

/BAC = Z/DAE (common £)

BD = BE (given)

LADE = ZBED (base /s, isos. A)

/ABC = /BED (given)
=/ADE

AABC ~ AADE (AA)

Marking Scheme

Case 1 Any correct proof with correct reasons.

Case 2 Any correct proof without reasons.

DE AE
BC ~ AC
DE 2AC
4 T AC
DE =8cm
LAED = ZACB =90°

Consider the area of AADE.
1
3 X AE X8 =24
AE =6cm

AD =62 + 82

=10cm
AD is a diameter of the circle ADE.

2
10
Required area = & (7)

=257 cm?
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1 4 1
11. (a)2x§><§7rr3:§ﬂr2h

h=4r
(b) Volume of the liquid

1 4
=-x-n(2)3

5 %372

17, S
=—3°m

Volume of the cone

_ 10
= 3722 (4x2)

32
=2 w3

Let 4 cm be the depth of liquid in the cone.
16r 327 (h )3

3 73 8
h? =256

h =256

~ 6.35

The depth of the liquid in the cone is 6.35 cm.

12. (a) Let f(x) = (x* —4)Q(x) + kx + 64, where Q(x) is a polynomial.

f(2)=0
(4-4)0(2) +2k +64=0
k=-32
We have f(-2) =0+ 64 + 64 = 128.
(-2)(-6+5)> —=2p+q =128
—2p+q =130
We have f(2) = 0.
2(6+5)24+2p+q=0
2p +q = -242
Solving, we have p = —93 and g = —56.
(b) f(x)=0
x(3x+35)?>-93x—56=0
9x3 +30x% — 68x — 56 = 0
(x —2)(9x% +48x +28) =0
(x=2)3x+2)(3x+14) =0
x=2 or —% or — —

The equation f(x) = 0 has 3 rational roots.
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13. (a) The mode is 9. We have x > 10.
The median is 9.5.

7+9+x=10+y+8 M
y=x-2

We have (x, y) = (11, 9) or (12, 10). 1A+1A
(b) When x =11 and y = 9, standard deviation ~ 1.61. 1M

When x = 12 and y = 10, standard deviation =~ 1.59.

The least possible standard deviation is 1.59. 1A
(c) The ages of the four leaving members are 7, 7, 7 and 9. M

7(4)+8(9) +...+12(8
When x = 11 and y = 9, mean = @) +80) ():9.7.
; 44+899+...+8 19(8
When x = 12 and y = 10, mean = @+8O) +...+ ()z9.71.
44+9+...+8
The greatest possible mean is 9.71. 1A
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14.

15.

(a) Let (h, k) be the coordinates of A.
k-0 3

h=0 4
4h+3k-50=0
Solving, we have & = 8 and k = 6.
Required equation is
(x =82+ (y—6)*=(0-8)*+ (0-6)*
(x-8)%+(y—-6)2 =100

b)) () (x-8)%+(0-6)%=100
x> —16x=0
x=0 or 16
The coordinates of B are (16, 0).
(i1) Let 6 be the inclination of BD.

3
tanf = —
an )

0 =~ 36.9°
ZOAD =2/0BD
=20

~ 73.7°
(iiil) ZADM = ZOAD =~ 73.7°

Required area
1
= 5 (DM)(AM)
1
= E(AD cos ZADM)(AD sin ZADM)

~ 134
<14

The claim is not correct.

57 5
c3Cl +C3

(a) Required probability = aiE

57
ccl

2 9
(o 22

(b) Required probability = 1 —

_ 91
T 132
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16. (a) Let the mean and standard deviation of the distribution be u and o respectively.

60 —u _ 1.25
g

44 —
TR 025
g

Solving, we have u = 40 and o = 16.

44(1 + 10%) — 40(1 + 10%)
16(1 + 10%)

(b) New standard score of Carol =

=0.25

The claim is not correct.

17. (a) Let a and r be the first term and the common ratio respectively.

1 - 3

u:nzo
1-r
1L=15000

15000(1 — ) = 7320
r =0.512
r=0.8
First term = 15000(1 — r) = 3000
(b) 3000(0.8)" — 3000(0.8)*" > 200
15(0.8")% - 15(0.8") +1 < 0
0.0718 < 0.8" < 0.928
log 0.0718 < nlog0.8 < 1og 0.928
11.8>n> 0334

The greatest value of nis 11.

18. (a) f(x)=ax*>+8a’*x+16a> +a
= a(x? + 8ax + 16a%) + a
=a(x+4a)*+a
The coordinates of vertex are (—4a, a).

(b) (i) The graph of y = f(x) is first translated rightwards by 5a units,

then is enlarged along the y-axis to 4 times the original.

(ii) (a, 4a)
4
(iii) Slope of OP x slope of OQ = % X a_ -1
—4da a
So, OP 1L 0Q.

Thus, the orthocentre of AOPQ is at O.

The coordinates of orthocentre are (0, 0).
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19.

(a) AC? =112 +24% — 2(11)(24) cos 120°

AC =31cm
sin /CAB B sin 120°

d O

(ii)

(iii)

24 31
/CAB ~42.1°
Let E be a point on AB produced such that CE 1 AB.
CE = ACsin ZCAB =~ 20.8cm
Required distance = CE sin40°
~ 13.4cm

Let F be the projection of C on the horizontal ground.
AF =312 -CF? ~28.0cm
AE =31cos ZCAB =23cm
cos LZEAF = A—E

AF

ZEAF = 34.7°
ZBAD =2/EAF =~ 69.4°

Required volume

:% %XABXADXSiHZBAD CF

~ 252 cm’

Area of AABC
=%>< 11 x 24 x sin 120°

= 66V3 cm?
Let G be the projection of D on the plane ABC.

Consider the volume of the tetrahedron ABDC.
1
volume = 5(66\/5)(1)6)
DG ~ 6.62cm

Let 6 be the required angle.
D
sinf = —G
CD

6 ~ 16.0°
> 15°

The claim is disagreed.
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