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Chapter 1 Direct and Inverse Proportions

Basic

1.

2.

3.

Cost of 15 [ of petrol =

=3$31.50
@) y=k«
When x =200,y =40,
40 = k(200)
k=20
200
_ 1

5
: y: lx
(ii) When x =15,
1
=_(15
5 (15)

=3
(iii) When y = 8,
1

8= —x
5

x=40

i) s=kr
Whent=4,s=38,
8 = k(4)

| = ’_‘|oo

2

Sos r

NS

(i) When ¢ =3,
[P
=_@3
5=50)

=4

N —

(iii) When s = 32,
2n=1p
2

=64
t =+8

$14.70 y
7

ANSWERS

15

(i) y=k(4x+1)
Whenx=2,y=3,
3=k(8+1)

k=

W= ©olw

=%(4x+1)

(ii) Whenx =35,
1
y = 3(20+1)
=7
(iii) When y = 11,
1
11= §(4x+ 1)
33=4x+1
dx =32
x=8
() D'=kL
When L=6,D=2,
2°=k(6)

k:

Wl oo

D=2
3

(ii) When L =48,
4
D =248
3( )

=64
D=4

(iiii) When D = % ,

2Y 4

Zl=2L

(3) 3

8 _4;

27 3
L:i;i
27 3

=2

9
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6. Time taken for 1 tap to fill the bath tub = 15 x 2 Intermediate

UNIVERSITY PRESS

= 30 minutes .
9. (i) a=kb
Time taken for 3 taps to fill the bath tub = ? When b=15,a=175,
= 10 minutes 75 =k(13)
7. (i) Whenx=5, YA
y =100 x 2 ~ 515
=200 -
' s.a=5b
(i) y= " When b =375,
When x = 10, y = 100, @ =3(37)
=1875
k
100 = 0 (i) When a = 195,
k = 1000 195 =5b
1000 b 195
y= 5
X
(iii) When y = 80, =39
50 - 1000 10. =kl
= When [ = 36, h = 30,
_ 1000 30 = k(36)
0 D
=125 36
k 5
8. () y=—+ =—
NN 6
When x=16,y=5, . h=§l
k 6
5= Tie When / = 15,
_k 15 = 21
4 6
k=20 1=%«15
U :
: o =18
(i) When x = 100, When [ =72,
20 5
-2 h=2(72)
y
J100 6
20 =60
10 When 4 = 75,
=2 75= 21
(i) When y = 4, 6
4= 2 1=8 75
NN 5
Jx =5 =90
L5 h|15]30]60]|75
=25 1 1183672190
11. () w=kt
Whent=0.3,w=1.8,
1.8 = k(0.3)
(=18
03
=6
Sow=06t
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(i) Whenr=2.5,
w =6(2.5)
=15
. 15 g of silver will be deposited.

(i) w
A

03,1.8)

o
12. (i) F=km
When m =250, F =60,
60 = k(250)
_ 60
© 250
_ 6
T 25
s F= i m
25
(ii) When m =300,

6
F=— (300
25( )

=72

.. The net force required is 72 newtons.

(iii) When F = 102,
102=5 m
25

B L0

m =
=425
.. The mass of the box is 425 kg.
) .
A

(250, 60)

13. i) C=an+b

When n = 200, C = 55 000,
55000 =200a + b —(1)
When n = 500, C = 62 500,
62 500 =500a + b —(2)
(2) — (1): 300a = 7500
_ 7500
"~ 300
=25
Substitute @ = 25 into (1):
200(25) + b = 55 000
5000 + b =55 000
b =55 000 - 5000
=50 000
~oa=25,b=50000
(ii) C=25n+ 50000
When n = 420,
C =25(420) + 50 000
=60 500
.. The total cost is $60 500.
(iii) When C =70 000,
70 000 = 251 + 50 000
25n =20 000
n= 20 000
25
=800
@iv) C
(500,62 500)

/x%(zsir 50 000
50 000 (200, 55 000)

»n

0
No, Cis not directly proportional to n since the graph of
C against n does not pass through the origin.

i - $20 000
14. (i) Annual premium payable = $25 + 000" $2
=$65
(ii) Face value = ($155 — $25) x $13§)200
= $65 000
_ T
W) P=25+ 1500 2
2n
=25+ 1000
n
=25+ 500
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i p
™

(20 000, 65)
25

n
p—25+ %

0 »

No, p isnot directly proportional to 7 since the graph of
p against n does not pass through the origin.
15. (a) yandx’

(b) y' and \/;

(¢) (y—2)’andx
16. () n=km’

Whenm:l%,n=27,

o]

=27

k=38
con=8m
When m =2,
n=238(Q2)
=64
(ii) When n =125,
125 = 8m’

17. y=k(x+2)(x+7)
Whenx=1,y=4,

4= k(3)(@®)
=4
24
= l
6

sy= é(x+ D(x+7)
Whenx =35,

y=Lmaz

I
= ol

OXFORD

UNIVERSITY PRESS

18. () W=kl

19.

When [ =8,
W =2(8)
=16
h=x4
(i) When & =6,
6" =21
36 =21

|
2

=18
yzkm
When x =224,y =35,
5=k~225
=15k

S
15

(S

-'-y=%\/x+l

When x=-1,y=p,

1
p—g\/a
=0

Whenx:q,y=3%,

4= 4
Vg +1

10

g+1 =100
q =99
sp=0,g=99



20. () m=k~
Whenr=3,m=>54,
54 = k(3)°

(ii) Whenr=4,
m =2(4)°
=128
.. The mass of the sphere is 128 g.
21. () v=kr
Whenr=121,v=22,

22 =k+121

=11k
22

1
=2
v=2\/;
When r =81,
v=2\/a
=18
.. The safe speed is 18 m/s.
(ii) Whenv=11,

11 =2+r
Jr=u

2
o)
=7
=30.25
.. The radius is 30.25 m.
22. H=kd’
Whend=6,H =120,
120 = k(6)°
=216k

When d =9,
5 a3

H==(0
9()

=405

.. The shaft can transmit 405 horsepower.

23. Number of workers to complete in 1 day =6 x 8

=48
Number of workers to complete in 12 days = %
=4
24.
Number of Number of Number of
girls paper cranes minutes
8 5 6
x 24 x 24
8 120 144
+8 x 8
1 120 1152
x 36 +36
36 120 32
.. 36 girls take 32 minutes to fold 120 paper cranes.
Assume that all the girls have the same rate of folding
paper cranes.
25. G) f= K
w
Whenw =1.5x 10°, f=2.0 x 10°,
5 k
20107 = ———=
1.5 %10
k=(20x10% x (1.5 x 10%)
=30x 10°
e 3.0 x 108
w
When w =480,
_ 3.0x10®
7= %%
=625 000

.. The frequency is 625 000 Hz.
(i) When f=9.6 x 10°,

96x 10° = M
w

3.0 x 10°

"= 96x10°
=312.5

.. The wavelength is 312.5 m.
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26.

27.

28.

29.

pok
Vv

When V=2, P =500,

500 = K

2

500 x 2

1000

1000

v

When V=35,

_ 1000

S5

=200

.. The pressure of the gas is 200 pascals.

k

soP o=

P

(a) yandx’
(b) > and vx

(¢) y—landx

k
y="

=

Whenx=4,y=5,
k

5=4—2

k=5x%x16

=80

2+l

2+l
Whenr=17,
64
741
7

=1
25

y=
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30. u= —

W

Whenv=9,u=10,

10=L
Jo
k=10x3
=30

3. y=—5

=

When x=10,y=2,

K
2=
k=2x100

=200
200
=

When x =35,
200
57

=8

8

When y = 5
g _ 200
9 X
X =225
x =+15

O | oo

. k
32. (i) F= ra

(i) When R =32, F =50,
_k
50 = 7
k =50 x 32
=51200
51 200
RZ
When F =512,

51 200
512 = —

(iii) F =

R* =100
R =+10
. R=10

e



Advanced 36. (a) f=kIT
When f=320,T =64,

33, y=kx’
— I3
When x = a.y = p. 320 = k364
3 320
p=ka k= e
1 =80
Whenx= =~ a,
2 - f=803T
y =k(%aj (b) When =450,
450 = 80/T
_ 1,3 450
= —ka s = 22
8 T 80
1 91125
=3 =735
.G W= diz = 178N (to 3 5.f)
When d = 6500, W = 800, © i _ 8037,
LoosojT,
800 = >
6500 1T
k = 800 x 6500° 2 31,
=338x10" T, 1
o 338x10° 7,”8
B d’ .. The ratio of the tensions in the string is 1 : 8.
When d = 2.5 x 10* + 6500 = 31 500, 37. (a) (i) P=kR
_ 338x 10" When P =200,R=5,
31 500° 200 = k(5)*
=34.1 (to3sf) Lo 200
.. The weight of the astronaut is 34.1 N. : 825
(i) When W = 400, e
. P=8R
338 x 10" . 8
400 = T (ii) When R =20,
_ 2
& =8.45x 10 P =8Q20)
d=29190 (to 3 5.£) | =3200KPa
.. The astronaut is 9190 km above the centre of the (b) 17 - (1 '8)
2
earth. Py )
-2
New Trend s

35. Number of pails Tap A can fill in 1 minute =

| < w| oo
1]
N\
w|©
~=<

Number of pails Tap B can fill in 1 minute = _ 81
Number of pails Tap A and B can fill in 1 minute 25
8 7 .~. The ratio of the pressure acting on disc A to the
5 * 4 pressure acting on disc B is 81 : 25.
N
720 16
Time taken to fill 16 pails = —
320
32
Y

=4 min 47 s (to nearest

second)
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38. (i) s=k~
When t =3, s =45,
45 = k(3)*
=9k

.. The distance is 245 m.

(i) When s =20,
20 =5¢

.. The time taken is 2 s.
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Chapter 2 Linear Graphs and Simultaneous
Linear Equations

Basic

1. (a) Take two points (0, 2) and (7, 2).
Vertical change (orrise) =2-2=0
Horizontal change (or run) =7-0=7
. Gradient = 5¢

run

= 9 = 0
(b) Take two points (7,0) and (7, 7).
Vertical change (orrise) =7-0=7
Horizontal change (or run)=7-7=0
rise

. Gradient = ——
n

= undefined

ol g

(¢) Take two points (0,2) and (4, 6).
Vertical change (orrise) =6 -2 =4
Horizontal change (or run) =4 -0=4
Since the line slopes upwards from the left to the right,
its gradient is positive.
. Gradient = 25¢
run

=i=l
4

(d) Take two points (4, 6) and (7, 0).
Vertical change (orrise) =6—-0=16
Horizontal change (orrun) =7-4=3
Since the line slopes downwards from the left to the
right, its gradient is negative.

. rise
. Gradient = ——
run

2. (a) Take two points (-3, 4) and (4, 4).
Vertical change (or rise) =4 -4 =0
Horizontal change (or run) =4 — (-3) =7

rise

un

0 _

5=

(b) Take two points (-3, -3) and (4, -3).

Vertical change (or rise) = -3 —(-3) =0

.. Gradient

0

Horizontal change (or run) =4 — (-3) =7
rise
run

.. Gradient

=9=0
7

(c)

(@)

(e)

Take two points (-3, 4) and (-3, -3).
Vertical change (orrise) =4 — (-3) =7
Horizontal change (or run) = -3 - (-3) =0
Tise

run

.. Gradient

= 1 = undefined
0

Take two points (-4, 4) and (0, -3).
Vertical change (or rise) =4 — (-3) =7
Horizontal change (or run) =0 — (—4) =4
Since the line slopes downwards from the left to the
right, its gradient is negative.
. Gradient = 15¢
run

Take two points (0, —-3) and (4, 4).

Vertical change (or rise) =4 —(-3) =7

Horizontal change (or run) =4-0=4

Since the line slopes upwards from the left to the right,
its gradient is positive.

. Gradient = 2%¢
run
=7
4
v
H
(a BT
(? N =
= 1
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5. (i) Linel:x=1
Line2: x=-1.2
Line3:y=2
Line4:y=-2.6
(ii) Area enclosed = (2.2)(4.6)
=10.12 units’
6. (@) y=x+2
x| 0 1 2
y|21]3]|4
y=-2x+2
x| 0 1 2
y|2]0]=2
From the graph,
x=0andy=2
(b) 8x+3y=7
X 0 1 2
y | 23 |03 3
2x+y=2
x| 0 1 2
y | 21]0|=2
2
- =2
From the graph,
1
=_andy=1.
X 3 and y
OXFORD
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() 3x+y=13

x| 0| 2

y [ 13| 7
Sx—-y=35

X 0 5 10

y | -35|-10]| 15
From the graph,
x=6andy=-5.

(d) 5x-3y=23

X 0 2 4

y |77 (43| -1
x=Ty=11

X 0 2 4

y |-1.6|-13] -1

; e

From the graph,
x=4andy=-1.




7.

(a)

(b)

(c)

(@)

x+y=7—()
x-y=3—(2)
(MH+@2):2x=10
x=5
Substitute x = 5 into (1):
S+y=7
y=2
sLx=5,y=2
Sx—4y=18 —(1)
3x+2y=13 —(2)
2)x2:6x+4y=26 —(3)
(H+@B):11lx=44
x=4
Substitute x = 4 into (1):
5(4) -4y =18
20-4y =18
4y =2
1
2
1
Lx=4,y= 5
x+3y=7—(1)
x+y=3—(2)
(H-2):2y=4
y=2
Substitute y = 2 into (2):
x+2=3

x=1

y=

sLx=1,y=2
3x-5y=19 —(1)
Sx+2y=11—(2)
(1) x2:6x-10y=38 —(3)
(2) x 5:25x + 10y =55 —(4)
B)+@):31x =93
x=3
Substitute x = 3 into (2):
53)+2y=11
15+2y =11
2y =—4
y=-=2
sox=3,y=-2

(e)

(b)

3x -4y =30 —(1)
2x-Ty=33 —(2)
(1)x2:6x—8y=60 —(3)
2)x3:6x-21y=99 —(4)
3)-(4):13y=-39
y=-3
Substitute y = -3 into (2):
2x—-7(-3)=33
2x+21=33
2x=12
x=6
Lox=6,y=-3
3x+y=17 —(1)
3x—y=19 —(2)
From (1),
y=17-3x —(3)
Substitute (3) into (2):
3x—(17-3x) =19
3x—17+3x =19
6x =36
x=6
Substitute x = 6 into (3):
y=17-3(6)
=-1
Lx=6,y=-1
2x-y=3—(1)
x+y=0—(2)
From (1),
y=2x-3 —(3)
Substitute (3) into (2):
x+(2x-3)=0
x+2x-3=0
3x=3
x=1
Substitute x = 1 into (3):
y=2(1)-3
=2-3

OXFORD
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(c)

(@)

(e)

3x+3=6y —(1)

x-y=1 —(Q?)
From (2),
y=x-1-—(3)
Substitute (3) into (1):
3x+3=6(x-1)
=6x-6
3x =9
x=3
Substitute x = 3 into (3):
y=3-1
=2
sox=3,y=2

6x+2y=-3 —(1)
4x - Ty=23 —(2)

From (1),

-3-6x
y= [ ) ] —3)
Substitute (3) into (2):

-3 -6x
4x—7( 3 ]—23

8x + 21 +42x =46
50x =25
1

xX= =
2

Substitute x = % into (3):

1

el

2

=-3

SoXx= % ,y=-3
Sx+y=7 —()
3x-5y=13 —(2)
From (1),
y=7-5x —(3)
Substitute (3) into (2):
3x-5(7-5x)=13
3x-35+25x =13
28x =48

x=1

2 o

Substitute x =1 % into (3):

5
y—7—5(17j

OXFORD
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9.

2>

(a)

(b)

(c)

()

3x—y=-1 —(1)
x+y=-3 —(2)
M +@2):4x=-4
x=-1
Substitute x = —1 into (2):
-1+y=-3
y=-2
sox=-1,y=-2
2x-3y =13 —(1)
3x-12y =42 —(2)
From (2),
x—4y=14

x=4y+14 —(3)
Substitute (3) into (1):
2(4y+14)-3y=13
8y+28-3y=13
Sy=-15
y=-3
Substitute y = =3 into (3):
x=4(-3)+ 14
=-12+ 14
=2
sox=2,y=-3
l4x+6y=9 —(1)
6x—15y=-2 —(2)
(1) % 5: 70x + 30y =45 —(3)
2)x2:12x-30y=—4 —4)
(3) +(4): 82x =41

X =

ST

Substitute x = % into (2):

1
6(5)—15y——2

3-15y=-2
15y =5

y=

W —

ceel ot
2 3
8x+y=24 —(1)
dx-y=6 —(2)
(1) +(2): 12x =30
x=2l
2

Substitute x = 2% into (2):

1
4(25)—)/—6
10-y=6

y=4

Sx=2—,y=4
2 y



(e) 3x+7y=17 —(1)
3x-6y=4 —(2)
1)-(2): 13y =13

y=1
Substitute y = 1 into (1):
3x+7(1) =17
3x+7=17
3x =10

® Tx-3y=6—(1)
Ix—4y=8 —(2)
(1)-Q):y=-2
Substitute y = -2 into (1):
Tx-3(-2)=6
Tx+6=6
7x=0
x=0
Sox=0,y=-2

Intermediate

10. For L;:

Vertical change (or rise) =6 -2 =4
Horizontal change (or run) =4 -0=4
Since the line slopes upwards from the left to the right, its
gradient is positive.
m = gradient of line
4

4

=1
¢ = y-intercept

=2
For L,:
Vertical change (or rise) = 6 — (-=2) = 8
Horizontal change (or run) =4 -0=4
Since the line slopes upwards from the left to the right, its
gradient is positive.
m = gradient of line

=8
4
=2
¢ = y-intercept
=-2
For L;:

Vertical change (or rise) =4 -0=4
Horizontal change (orrun) =4 -0=4

Since the line slopes downwards from the left to the right,
its gradient is negative.
m = gradient of line

¢ = y-intercept

=4
11. (i)
x 4 0 2 4
y:l(—4)+l y=l(0)+1y=l(2)+1y=l(4)+1
y=lx+1 2 2 2 2
2 =1 =1 =2 =3
(i)

12.

(iii) From the graph, the point (3, 2.5) lies on the line

1
but the point (—1’ - EJ does not lie on the line.

(iv) From the graph, the line cuts the x-axis at
x =-2. The coordinates are (-2, 0).

(v) Vertical change (orrise) =3 - (-1)=4
Horizontal change (or run) =4 — (—4) =8
Since the line slopes upwards from the left to the right,
its gradient is positive.

m = gradient of line

The equation of a straight line is in the form of
y=mx+ ¢, where m is the gradient. So, to find the gradient
of the lines, express the equation of the given lines to be
in the form of the equation of a straight line.
(a) y+x =5
y=-x+5
From the equation, the value of the gradient

mis—1.

OXFORD
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(b) 3y+x =6

3y=-—x+6
ﬂ= -x+6
3 3
-X
== +2
Y=3
=—lx+2
3

From the equation, the value of m is —% .

(c) 2y+3x =7
2y =-3x+7
Q _ 3x+7
2 2
—3x 7
= —— 4+ —
YR

From the equation, the value of m is —% .

(@ 26-5y =9

2x =9+ 5y
2x-9 =5y
5y =2x-9
S5y _2x-9
5 5
po2r 9
5 5

From the equation, the value of m is % .

(e) 4x-6y+1=0

4x+1 =06y
6y =4x+ 1
6y _ 4x+1
6 6
podr 1
6 6
_2x 1
"3 7%

From the equation, the value of m is —23- .

1 2
lx_Z2y_5=0
® 5% 3
2 1
—V = — —5
3y 2x
3 1
=2x-72
Y=g,

From the equation, the value of m is % .

OXFORD
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13. (a)

W

For4y +2x=0,
Vertical change (or rise) =

Horizontal change (or run) =0 — (-1)
=1
Since the line slopes downwards from the left to
the right, its gradient is negative.
m = gradient of line

1

2
For 2y + 6x =10,
Vertical change (or rise) =5 — 2
=3
Horizontal change (or run) =1 -0
=1
Since the line slopes downwards from the left to

the right, its gradient is negative.

m = gradient of line
_ 3
Tl
=-3



(b) (©
/
: X \
\
PSS S P e O
For2y=x+2, h
Vertical change (or rise) = 2 L 1 1 For7x+y=12,
2 2 Vertical change (or rise) = 12 — 5
=-1
=7
Horizontal change (or run) =3 —21 Horizontal change (or run) = 1 = 0
= — -1

Since the line slopes upwards from the left to the
right, its gradient is positive.
m = gradient of line

1

2
For 5x -2y =10,

Vertical change (or rise) = 2 % - <—2 %)

Horizontal change (or run) =3 — 1
=2
Since the line slopes upwards from the left to the
right, its gradient is positive.
m = gradient of line
Bl
2
=2

N —

Since the line slopes downwards from the left to
the right, its gradient is negative.

m = gradient of line
7

1
=-7
For 5y + 6x =2,
Vertical change (or rise) = -2 — (—8)
=6
Horizontal change (or run) =7 — 2
=5
Since the line slopes downwards from the left to
the right, its gradient is negative.
m = gradient of line

6

5
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(@)

1 1
For —x+ Ey—l,

2
Vertical change (or rise) =0 — (-4)
=4
Horizontal change (or run) = 6 — 2
=4

Since the line slopes downwards from the left to
the right, its gradient is negative.
m = gradient of line

__4
4
=-1
1 1 1
For gx— §y=1m ,
Vertical change (or rise) = 1 — (-1)
=2
Horizontal change (or run) =8 - 3
=5

Since the line slopes upwards from the left to the
right, its gradient is positive.
m = gradient of line

2

5

14. (i) From the graph, the value of x can be obtained by
taking the value of the y-intercept, i.e. when the
number of units used is zero.

Lx=14

The value of y can be obtained by find the gradient of
the line since the gradient, in this case, represents the
cost for every unit of electricity used.

Vertical change (or rise) = 54 — 14 =40

OXFORD
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Horizontal change (or run) = 400 — 0 = 400

Since the line slopes upwards from the left to the right,
its gradient is positive.
y = m = gradient of line

40
400
=L
10

(ii) From the graph, the cost of using 300 units of

electricity is $44.
(iii) From the graph, the number of units of electricity used
if the cost is $32 is 180.
15. (a) ;

=] =3 = iy 3

(b) (i) Vertical change (orrise) =6-3=3
Horizontal change (or run) = -2 — (-4) =2
Since the line slopes upwards from the left to the
right, its gradient is positive.

Gradient of line = %

(ii) Vertical change (orrise)=7-6=1
Horizontal change (or run) = 1 — (-2) =3
Since the line slopes upwards from the left to the
right, its gradient is positive.

Gradient of line = %

(iii) Vertical change (orrise)=7-1=6
Horizontal change (orrun) =4 -1=3
Since the line slopes downwards from the left to
the right, its gradient is negative.

Gradient of line =~ & =2

(iv) Vertical change (orrise) =3 -1=2
Horizontal change (or run) =4 — (-4) =8
Since the line slopes downwards from the left to
the right, its gradient is negative.

2 1

Gradient of line = —

4
(¢) From the graph, the coordinates of the point is
©,2).



16. (a)

(b)

(c)
17. (a)

(b)

(¢) From the graph, k = 8.
(d) (i) x=-1
N 18. (a) y—-2x=4
i y=2x+4
=3 ," i When x = -6,
y=-8
s.a=-8
Biip 1« When x =4,
y=12
= — Lb=12
i H A =1 (b)
:W g 1
(i) Vertical change (orrise) =1 - (-2) =3
Horizontal change (or run) = -3 - (-3) =0 s
Gradient of line = % = undefined
(ii) Vertical change (orrise)=2—-1=1 : REE
Horizontal change (or run) =2 - (-3) =5
Since the line slopes upwards from the left to the
right, its gradient is positive.
Gradient of line = %
(iii) Vertical change (orrise) =2 — (-1) =3
Horizontal change (or run) =2-2=0
Gradient of line = % = undefined
(iv) Vertical change (or rise) = -1 — (=2)
Horizontal change (or run) =2 — (-3) =5
Since the line slopes upwards from the left to the -
right, its gradient is positive.
Gradient of line = %
The quadrilateral WXYZ is a parallelogram.
x| 2102
y |1 ]519
(c) h=-4
: (d) (ii) Area of triangle
12x75=0 =L sx10
2
=25 units®

—
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UNIVERSITY PRESS



19. @) 22. (a) y=-5x —(1)

y=5 —(@2)

Substitute (2) into (1):
REEmEERER mEmERE VE=, s=uy mnzas EREmE S _sy

x=-1

.. Coordinates of vertices of triangle are (0, 0),
(~1,5) and (5, 5).

Area of shaded region = % [5-(=DIO)

=4

=15 units®
(i) Area of triangle = % x4 x4 (b) Coordinates of vertices of triangle are (0, 0), (4, 2)

and (4, 4).
= 8 units’ @.4)

20. (i) Area of shaded region = % (4-2)4)

Vi

e ERE R A =4 units®
C () y=—x-3

3 When y =0,

—x-3=0

x=-3

= 2y=x—-6
Wheny =0,
x-6=0
2 x=6

.. Coordinates of vertices of triangle are (-3, 0),
(6,0) and (0,-3).

=
1
I3

Area of shaded region = % [6-(=3)I(3)

(ii) Area of triangle = 1 x7x6 = 13.5 units”
2 d) 2y=x-2
When x =0,
2y =-2
y=-1

y=—%x+4 —)

=21 units®

21. (i)

e

2y =x-2 —2)
Substitute (1) into (2):

8

—lx+8=x—2
4

F : 2(—lx+4 =x-2

1 dx=10
(ii) Area of trapezium = 5 x(2+6)x2 4
= 8 units’ x=8
y=3
.. Coordinates of vertices of triangle are (0, 1),
(0,4) and (8, 3).

Area of shaded region = % [4-(DI®)

=20 units’

OXFORD
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23. (a)

(b)

(c)

dx—-6y=12 —(1)
2x+4y=-45 —(2)
(H)+2:2x-3y=6 —(3)
2)-3):7y=-10.5

y=-15
Substitute y =—1.5 into (3):
2x-3(-15)=6
2x+45=6
2x=1.5
x=0.75

Sox=0.75,y=-15
3x-5y=2 —(1)

=2 )

15
, 4

@) x3:3x-6y= 2 —()
6

-@ry=3

1l
—
| —

Substitute y = 1 é into (2):

()

5x— 8y =23% —()

Ax+y =22% )
(2) x 8: 32x + 8y = 180 —(3)
(1) +(): 37x = 203%

x=5=

Substitute x = 5 % into (2):

1 1
415= =22~
(52)+y 3

1

24y=221
M
:l
Y=3
1 1
x=5—, = —
2773

d) 5x-3y=14 —(1)

24. (a)

(b)

2x+5y=142 —(2)
(1) x2:10x—6y=28 —(3)
(2) x 5: 10x + 25y =71 —(4)
(4)-(3): 31y =682
y=22
Substitute y = 2.2 into (2):
2x+522)=142
2x+ 11 =142

2x =32

x=1.6
SLx=16,y=22
15x—7y = 14% (1)

3
S5x—y=32 (2
x-y=32 —@)

From (2),

3
=5x-32 —(3
y=3x-37 3

Substitute (3) into (1):
3 1
15x—7 5x—3z —142
15x—35c+ 105 _ 57
4 4
20x =12
3
X = —
5

Substitute x = % into (3):

. (3) .3
y‘5(§)‘3z

=3_3§
4
__3
Y
xX= 3 y:—3
’ 5° 4

3x+14y=0.1 —()
x-=3.6y=102 —(2)
From (2),
x=3.6y+102 —(3)
Substitute (3) into (1):
3(3.6y+102)+ 1.4y =0.1
108y +30.6 + 1.4y =0.1
122y =-30.5
y=-2.5
Substitute y = -2.5 into (3):
x=3.6(-2.5)+102
=12
Sx=12,y=-25



© fx-Lya=0 -

2 3

x+6y+8=0 —(2)
From (2),
x=-6y—-8 —(3)

Substitute (3) into (1):

1 1
—6y—-8)— —yv—-1=0

2( y —8) 37

1
By-4-2y-1=0
y 3

-1t
2

Substitute y = —1 % into (3):

1
=-6|-1=1[-8
x [ 12)

=9-8
=1
1
Lx=l,y=-1=
X y 3
(d) 3x-2y =8 —(1)
1 1
—x+=y=125 —(2
¥t 5 2
From (2),
1 1
—y=125- =
2 g

1
=25--x—(
y 7% 3

Substitute (3) into (1):

3x-2 2.5—%x =8

I
w
|

-4(23)
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25. (a)

(b)

(c)

(d)

3x+2y+7=0 —(1)
S5x=2y+1=0 —(2)
(H+@2):8x+8=0
8x =-8
x=-1
Substitute x = -1 into (1):
3-)+2y+7=0
-3+2y+7=0
2y =4
y=-2
Lx=-l,y=-2
2y—Tx+69=0 —(1)
4x-3y—-45=0 —(2)
(1) x3:6y-21x+207=0 —(3)
2)x2:8x-6y-90=0 —#4)
B)+@): —13x+117=0
13x=117
x=9
Substitute x = 9 into (1):
2y-709)+69 =0

2y—63+69 =0
2y =-6
y=-3

Sox=9,y=-3

0.5x-02y=2 —(1)
2.5x+0.6y=2 —(2)
(1) x3:15x-0.6y=6 —(3)
2)+(3):4x=8
x=2
Substitute x = 2 into (1):
0.5(2)-02y=2
1-02y=2
02y=-1
y=-5
Lx=2,y=-5
x+%y=9 —()
3x-2y=13 —(2)
(1) x4:4x +2y=36 —(3)
2)+@(3):7x=49
x=7
Substitute x = 7 into (1):

7+ ly=9

ST )
~ ~ <
< Il
N~ N
N



(e) x+1)+y-8=0 —(1)

W =

x+d= y;" —@

From (1),
x+1+4+3y-24=0
x=23-3y —(3)
Substitute (3) into (2):
y+1

23 _3y+4=
Y 3
+

1

27-3y= y3

81-9y=y+1
10y =80
y=8
Substitute y = 8 into (3):
x=23-3(8)
=23-24

(1) x 20: 4x + 15y =-30 —(3)
(2) x 24: 20x — 3y =318 —(4)
From (4),
3y=20x-318 —(5)
Substitute (5) into (3):
4x + 5(20x - 318) =-30
4x + 100x — 1590 =-30
104x = 1560
x =15
Substitute x = 15 into (5):
3y=20(15)-318
=-18
y=-6
Sox=15,y=-6

1 2 0 _
(g §x—§y+5—0 (D

%x+ %y— % =0 —
(1)x3:x-2y+15=0 —(3)
@) x6:3x+2y-3=0 —(4)
() + (@) 4x+12 =0

4x =-12

x=-3

Substitute x = -3 into (3):
-3-2y+15=0
2y=12
y=6
sx=-3,y=6
X+
(h) 13— 7yy = l3
4x-4y-3 4
6y-3x+2 3
From (1),
3x+3y=13-Ty
3x+ 10y =13 —(3)
From (2),
12x—12y -9 =24y - 12x+ 8
24x —-36y =17 —(4)
From (3),
3x=13-10y —(5)
Substitute (5) into (4):
8(13 - 10y) — 36y =17
104 - 80y - 36y =17
116y =87

y=

Al

Substitute y = 2 into (5):

3
13—10(1)

3x =
i
x= U
6
=12
6
.'.x:lé,yz 3
6 4
26. (a) 4x+ 4 =5x=60y - 100
4x +4 =5x —(1)
5x =60y —-100 —(2)
From (1),
x=4

Substitute x = 4 into (2):
5(4) =60y — 100
20 = 60y — 100
60y =120
y=2
sox=4,y=2

21D OXFORD
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(b) 2x-2+12y=9=4x-2y

(c)

(d)

2x =24+ 12y=9 —(1)
4x-2y=9 —(2)
From (1),
2x+ 12y =11
= 11 —212y
Substitute (3) into (2):

11-12y
4| —— 22X | _oy=9
( 2 J Y

22-24y-2y=9
26y=13
1

YZE

-3

Substitute y = % into (3):

|
1n-12(=
_n-n()
2
:é
2
_o!
2
1 1
x=2t =1
S A

Sx+3y=2x+7y=29
S5x+3y=29 —(1)
2x+7y=29 —(2)

(1) x2:10x+6y=58 —(3)
(2) x 5: 10x + 35y =145 —(4)

4)-(3):29y=87
y=3
Substitute y = 3 into (2):
2x+73) =29
2x +21 =29
2x =8
x=4
sox=4,y=3
10x — 15y = 12x - 8y =150
10x - 15y = 150 —(1)
12x — 8y =150 —(2)
(1) +5:2x-3y=30 —(3)
2)+2:6x—-4y=75—(4)
From (3),
2x=3y+30 —(5)
Substitute (5) into (4):
33y +30)-4y =175
9y +90 -4y =75
Sy =-15
y=-3

OXFORD
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(e)

®

(€9)

Substitute y = -3 into (5):

2x =3(=3) + 30
=-9+30
=21
21

X = —

2
-0l
2
1
nx=10=,y=-3
X 5 y

X+y+3=3y-2=2x+y
x+y+3=3y-2—(1)
x+y+3=2x+y —(2)
From (2),
x=3
Substitute x = 3 into (1):
34+y+3=3y-2
2y =8
y=4
Lx=3,y=4
5x—8y=3y-x+8=2x-y+1
S5x—-8y=3y-x+8 —(1)
S5x-8y=2x-y+1—(2)
From (1),
6x—11y=8 —(3)
From (2),
3x-Ty=1
3x=Ty+1—4)
Substitute (4) into (3):
27y +1)-11y =8
14y +2-11y =8
3y=6
y=2
Substitute y = 2 into (4):
3x=72)+1
=15
x=5
sox=5,y=2
dx+2y=x-3y+1=2x+y+3
dx+2y=x-3y+1—(1)
dx+2y=2x+y+3 —(2)
From (1),

3x+5y=1—-(3)

From (2),

2x+y=3
y=3-2x—4)

Substitute (4) into (3):
3x+5B3-2x)=1
3x+15-10x =1

Tx =14

x=2



27.

28.

Substitute x = 2 into (4):
y=3-202)
=3-4
=-1
Lx=2,y=-1
(h) 3x-4y-T7=y+10x-10=4x-"Ty
3x—4y-T=y+10x-10 —(1)

3x—4y-T=4x-"Ty —(2)
From (1),
7x+5y=3—3)
From (2),
x=3y=-7
x=3y-7—(4)

Substitute (4) into (3):
T7@By-T7)+5y=3
21y-49+5y=3
26y =52
y=2
Substitute y = 2 into (4):
x=32)-7
=6-7
=-1
Lx=-1,y=2
6x—-3y =4 —(1)
y=2x+5 —(2)
Substitute (2) into (1):
6x—-32x+5)=4
6x—6x—15=4
-15=4(N.A)
From (1),
3y=6x-4
4
y=2x- 3
Since the gradients of the lines are equal, the lines are
parallel and have no solution.
6y+3x =15 —()

-2

X+

N —
NSV

y=-

From (1),
6y =-3x+ 15
1 5
=—— X+ —
YT g
Since the lines are identical, they overlap each other and

have an infinite number of solutions.

29. (a)

(b)

30. (a)

x+y+2=3y+1=2x
x+y+2=3y+1 —(1)
3y+1=2x —()
From (1),
x=2y-1—-@3)
Substitute (3) into (2):
3y+1=2(y-1)
=4y-2
y=3
.. Perimeter = 3[3(3) + 1]
=30cm
xX+5y4+9=2x+3y-3=x+y+1
x+5y+9=2x+3y-3 —(1)
x+59+9=x+y+1 —(2)
From (2),
4y =-8
y=-2
Substitute y = -2 into (1):
X+5(-2)+9=2x+3(-2)-3
x-1=2x-9
x=8
.. Perimeter = 3[8 + (-2) + 1]
=21cm
2x+y+1=12 —(1)
4x+y+2=3x+3y —(2)
From (1),
y=11-2x —(3)
Substitute (3) into (2):
dx+11-2x+2 =3x+3(11 -2x)
2x+ 13 =3x+ 33 - 6x
=33 -3x
5x =20
x=4
Substitute x = 4 into (3):
y=11-2(4)
=11-8
=3
.. Perimeter = 2[3(4) + 3(3) + 12]
=66 cm
Area = 12[3(4) + 3(3)]
=252 cm’
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(b) 3x+y+6=4x-y —(1) 33. 03x+04y=7 —(1)

Sx-2y+1=6x+y —(2) 1.1x-03y=8 —(2)
From (1), (1) % 30:9x+ 12y =210 —(3)
x=2y+6 —(3) (2) x 40: 44x — 12y =320 —(4)
Substitute (3) into (2): 3) +(4): 53x =530
52y+6)-2y+1=62y+6)+y x=10
10y +30-2y+1=12y+36+y Substitute x = 10 into (1):
8y+31 =13y + 36 03(10)+04y=7
Sy=-5 3+04y="7
y=-1 04y=4
Substitute y = —1 into (3): y=10
x=2(-1)+6 ~op=10,g=10
=-2+6 34, 3x-y=7 —(1)
=4 2x+5y=-1 —(2)
.. Perimeter = 2[6(4) + (1) + 4(4) — (-1)] From (1),
=80 cm y=3x-7—-03)
Area = [6(4) + (-1D)][4(4) — (-D)] Substitute (3) into (2):
=391 cm’ 2x+5@Bx-7) =-1
31. y—-1=x+5 —(1) 2x+ 15x-35 =-1
2x+y+1=3x-y+18 —(2) 17x =34
From (1), x=2
y=x+6 —(3) Substitute x = 2 into (3):
Substitute (3) into (2): y=32)-7
2x+x+6+1=3x—(x+6)+18 =6-7
3x+7=3x-x-6+18 =-1
=2x+12 .. Coordinates of point of intersection are (2, —1).
x=5 35. X +ax+b=0—(1)
Substitute x = 5 into (3): Substitute x = 3 into (1):
y=5+6 3¥+a3)+b=0
=11 3a+b=-9—(2)
- Perimeter =2[2(5) + 11 + 1 + 11 - 1] Substitute x = —4 into (1):
=64 cm (—4)2+a(—4)+b=0
32, y+2=x-1 —(1) 4da-b=16 —(3)
2x+y=3x—-y+12 —(2) 2)+@3):Ta=17
From (1), a=1
y=x-3—() Substitute @ = 1 into (2):
Substitute (3) into (2): 3()+b=-9
2x+x-3=3x-(x-3)+12 b=-9-3
3x-3=3x-x+3+12 =-12
=2x+15 La=1,b=-12
x=18
Substitute x = 18 into (3):
y=18-3
=15
y+2=15+2
=17
2x+y=2(18)+ 15
=51

Since the lengths of the sides are not equal, the quadrilateral

is not a rhombus.
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36.

37.

38.

39.

ax—-by=1 —(1)
ay+bx=-7 —(2)
Substitute x = -1,y =2 into (1):
a(-1)-b(2) =1
—-a-2b=1 —(3)
Substitute x =1,y = 2 into (2):
a2) + b(-1)=-7
2a-b=-17
b=2a+7 —4)
Substitute (4) into (3):
—a-2Qa+7)=1
—a-4a-14 =1
S5a =-15
a=-3
Substitute a = -3 into (4):
b=2(-3)+7
=1
La=-3,b=1
Using the same method,
4x -3y =48x + 8y
44x =11y
4x =—y
.. This method cannot be used as we have one equation
with two unknowns at the end.
Let Khairul’s age be x years and his aunt’s age be y years.

—()
y+8= %(x+8) )

y=4x

Substitute (1) into (2):
Ax+8 = % (x+8)

8x+ 16 =5x+40
3x=24
x=8
Substitute x = 8 into (1):
y=4@8)
=32
.. His aunt’s present age is 32 years.
(i) LetJun Wei’s age be x years and his mother’s age be

y years.
x+y=61—(1)
y—-x=29 —(2)
1)-(2):2x=32

x=16
. Jun Wei’s present age is 16 years.
(ii) Substitute x = 16 into (2):
y—16 =29
y =45
y+5=45+5
=50
.. Jun Wei’s mother will be 50 years old.

D

40.

41.

Let the numbers be x and y.

y+7=4x —(1)
x+28=2y —(2)
From (1),
y=4x-7 —(3)

Substitute (3) into (2):
x+28 =2(4x-17)
=8x-14

Tx=42

x=6
Substitute x = 6 into (3):
y=4(6)-7

=17

.. The numbers are 17 and 6.

X
Let the original fraction be ; .

x+1

From (1),

4x -4 =3y-3

4x-3y=1 —(3)

From (2),

Sx+5=4y+4
4y =5x+1

y=Lsee1) —@)
4
Substitute (4) into (3):
3
4x- 2(Gx+ D=1
X 4( x+ 1)

16x—15x-3 =4
x=17
Substitute x = 7 into (4):

1
=_-(35+1
y 4( )

=9

.. The fraction is % .
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42.

43.

Let the fractions be represented by x and y.

x+y=3@(-x) —(1)

3
6x—y=2 -
X-y =3 2
From (2),
y=6r- 3 —(3)

2

Substitute (3) into (1):

x+6x—§=3(6x—§—x)

2 2
Tx— 3 =15¢- 2
2 2
8x=3
3
X = —
8
Substitute x = 3 into (3):
3 3
=6l 2|2
' (8) 2
:i
4

.. The fractions are E and é .
4 8

Let the price of a chicken be $x and that of a duck be $y.

5x+5y =100 —(1)
10x + 17y =287.5 —(2)

From (1),

x+y=20
y=20-x—@3)

Substitute (3) into (2):

10x + 17(20 — x) = 287.5
10x + 340 — 17x =287.5
Tx =525
x=75
Substitute x = 7.5 into (3):
y=20-75
=125
3x+2y=3(7.5) +2(12.5)
=475
.. He will receive $47.50.
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4.

45.

46.

Let the number of chickens and goats be x and y

respectively.
x+y=45 —(1)
2x +4y =150 —(2)
From (2),
x+2y=75—()
2)-(1):y=30
Substitute y = 30 into (1):
x+30 =45
x=15
y—-x=30-15
=15

.. There are 15 more goats than chickens.

Let the cost of 1 can of condensed milk and 1 jar of instant

coffee be $x and $y respectively.
Sx+3y=27 —(1)
12x+5y=494 —(2)
From (1),
3y=27-5x
5

=9--x-
y 750
Substitute (3) into (2):
12x+5(9—%x)=49.4

12 + 45 — %x —494

L
3

x=12
Substitute x = 1.2 into (3):
5
=9-=(12
y 3 (12

=7
Tx+2y =7(1.2) + 2(7)
=224
.. The total cost is $22.40.

Let the cost of 1 kiwi fruit and 1 pear be $x and Sy

respectively.
8x+Ty=4.1—()
4x +9y=3.7 —(2)
2)x2:8x+ 18y=74 —(3)
B3)-(1):11y=33

y=03
Substitute y = 0.3 into (1):
8x+7(0.3)=4.1

8x =20
x=025
2x + 2y =2(0.25) + 2(0.3)

=1.1

.. The cost is $1.10.



47.

48.

Let the number of research staff and laboratory assistants
be x and y respectively.

x+y =540 —(1)
240x + 200y = 120 000 —(2)
From (2),

6x + 5y =3000 —(3)
(1) x 5: 5x + 5y =2700 —(4)
(3) - (4): x=300
Substitute x = 300 into (1):
300 +y =540
y =240
.. The facility employs 300 research staff and
240 laboratory assistants.

Let the time taken to travel at 90 km/h and 80 km/h be
x hours and y hours respectively.

x+y=8 —(1)
90x + 80y =690 —(2)
From (2),
9x+8y=69 —(3)
(1) x9:9%+9y=72 —(4)

@-03)y=3
80y = 80(3)
=240

.. The distance he covered was 240 km.

Advanced

49.

For the line AC,

Vertical change (orrise) =2 —n

Horizontal change (or run) =3 - (-2) =5

Since the line slopes upwards from the left to the right, its

gradient is positive.

2-n
5

Gradient of line =

w| &

2-n=4

n=2-4

=2

For the line AB,
Vertical change (or rise) =m — 2
Horizontal change (or run) =3 - (-2) =5
Since the line slopes downwards from the left to the right,
its gradient is negative.

Gradient of line = — m=2__1
5 5
m-2=1
m=1+2
=3

50. (a) From the graph, Jun Wei left home at 1100.

(b) He took 45 minutes to have lunch.
(¢) The distance between Jun Wei’s house and his friend’s
house is 60 km.
(d) (i) Vertical change (or rise) =40 — 0 =40
Horizontal change (or run)
=1145-1100
=45 min
3
= ] —_
1 h
Since the line slopes upwards from the left to the
right, its gradient is positive.
Gradient of line = %
4
= 53% (t0 3 s.f)

The gradient represents the speed at which
Jun Wei travels to his lunch venue.
(ii) Vertical change (or rise) =40 -40 =0
Horizontal change (or run)
=1230-1145
=45 min
3

==h
4

Gradient of line = =0

Alw|o

The gradient represents the speed. In this case,
Jun Wei is taking his lunch and so his speed is
Zero.

(iii) Vertical change (or rise) = 60 — 40 = 20
Horizontal change (or run)
=1300 - 1230
=30 min
- %h
Since the line slopes upwards from the left to the
right, its gradient is positive.

Gradient of line = ? =40

2

The gradient represents the speed at which Jun Wei
travels from the lunch venue to Jurong West.
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1 17 14 52. Let the number be represented by 10x + y.

2 3
51. (@) Zx-Zy-4=_—x-y+ — =2x-y-18—
305 20 30 15 10x+y =4(x +y) —(1)
2 3y 410017y (10y +x) — (10x + y) = 27 —Q)
3 5 20 30
1 17 14 From (1),
—Xx—y+ oL =2—y-1822 (2 10x+y=4x+4
T 30 ] 2 X 6}’_3)5 y
From (1), x—2y
40x — 36y — 240 = 3x — 60y + 34 yz‘ * =G
37x + 24y = 274 —(3) From (2),
From (2), % _9x‘§7 A
3x— 60y + 34 = 120x — 60y — 1136 q ﬁ_,x‘ 3_( )
17x=1170 ubstitute (3) into (4):
=10 2x-x=3
. . x=3
Substitute x = 10 into (3): ] )
37(10) + 24y = 274 Substitute x = 3 into (3):
24y=-96 y=20)
y=-4 g .
fx=10,y=-4 .. The original number is 36.
53. Let the digit in the tens place be x and the digit in the ones
(b) 2x+§y—4=§x— g)’—‘m=lx"'y—3’l lace be
774 577 15 3 p Y
1
2 .3 3.2 x=Ly
Zx+ 2y-4=2x-Zy_44 (1 y
7 "3 57777 o 2
3 o ; | (10y+x) - (10x +y) =36 —(2)
§X—7y—44= Ex+y—3§ —(2) From(z)’
From (1), 9y —9x =36
40x + 105y — 560 = 84x — 40y — 6160 y-x=4 —(3)

44x - 145y = 5600 —(3) Substitute (1) into (3):

From (2), y— ly=4
63x — 30y - 4620 = 49x + 105y — 350 2
14x = 135y +4270 %y=4

135

= _——y+305—(4 =
X 14)’ C)) y=8

Substitute (4) into (3): Substitute y =8 into (1):

1
44(%y+305) — 145y = 5600 x=7®
=4
2970
77 +13 420 - 145y = 5600 .. The original number is 48.
1955 54. Let the larger number be x and the smaller number be y.
—— y=-7820
7 x+y=55 —(1)
y =-28 x=2y+7 —(2)
Substitute y = —28 into (4): Substitute (2) into (1):
2 =
=135 C28) 4 305 y+T+y =55
14 3y =48
sox=35,y=-28 Substitute y = 16 into (2):
x=2(16)+7
=39
Difference in the reciprocals = 11
16 39
-2
624
OXFORD

UNIVERSITY PRESS



55. Let the walking speed of Ethan and Michael be x m/s and

y m/s respectively.
8x+8y =64 —(1)
32x-64 =32y —(2)
From (1),
x+y=8—-03)
From (2),
32x-32y =64
x—-y=2—4)
B)+@):2x=10
x=5
Substitute x = 5 into (4):
S5—-y=2
y=3
.. Ethan’s walking speed is 5 m/s and Michael’s walking
speed is 3 m/s.
The assumption is that when they are walking in the same
direction, Ethan starts off 64 m behind Michael.

New Trend

3x=y+1—(1)
y-x=3  —(2
From (1),
y=3x-1—-()
Substitute (3) into (2):
3x-1-x=3
2x=4
x=2
Substitute x = 2 into (3):
y=32)-1
=5
SLx=2,y=5

57. (a) Let the speed of the faster ship and slower ship be

x km/h and y km/h respectively.
x=y+8 —(1)
60x + 60y = 4320 —(2)
From (2),
x+y=72—(3)
Substitute (1) into (3):
y+8+y=72
2y =64
y=32
Substitute y = 32 into (1):
x=32+8
=40
.. The speeds of the faster ship and slower ship are
40 km/h and 32 km/h respectively.

58.

59.

60.

1780 _ 1780
32 40
=55.625 - 44.5

=11.125h
=11 h 8 min (nearest min)
4x +4(6) =40
4x=40-24
x=16+4
=4
Since the rectangles are of equal area,
6z =39%
2=39(4) + 6
=26
y=39-z
=39-26
=13

s.x=4cm,y=13cmand z=26 cm

(b)

At x-axis,y =0
3x=30
x=10
At y-axis,x =0
-5y=130
y=-6
.. The coordinates of P are (10, 0) and of Q are (0, —6).
(i) 4x—6=>5y— 7 (isos. trapezium)
4x - 5y=-1 —(1)
(4x — 6) + (5x + 6y + 33) = 180 (int. £s)
9x + 6y =153
3x+2y=51 —(2)
(i) (1)x3:12x—-15y=-3 —3)
(2) x4: 12x + 8y =204 —4)
%) - (3): 23y =207
y=9
B=C
=[5%-71°
=38°
A=180°-B
=180° - 38°
= 142°
- A=142° and B =38°
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61. (a) 4x-2y-5=0
2y=4x-5
y=2x—2§
(i) Gradient of line [ =2
(ii) y-intercept of line [/ = -2 %
(b) 2x+3y=-5—(1)
4x-2y=5 —(2)
(1) x2:4x + 6y=-10 —(3)
3)-(): 8y =-15
7
y =-1 3

Substitute y = -1 % into (1):

7
2x+3(—1§)-—5

2-52 =_5
8
2x = é
8
5
X = —
16
*. The coordinates of C are i —1Z
a 16> "8

62. (i) y=7-2x —(1)
y=x+10 —(2)
Substitute x = —9 into (1):
y=7-2(-9)
=7+18
=25
Substitute x = =9 into (2):
y=-9+10
=1
.. The coordinates of A are (—9,25) and of B are (-9, 1).
(i) y=7-2x
From the equation, gradient of the line = —2.
(iii) (0, k) lies on the perpendicular bisector of AB.
k=12

2
=13
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Chapter 3 Expansion and Factorisation of

Quadratic Expressions

Basic

1.

(@) 5a°+2a-3d"-a
=2d*+a

(b) b*—3b+4-2b"+3b-7
=-b"-3

(© C+4c+3+(2N) +(=0)=2
=+4c+3-2-¢c-2
=—"+3c+1

d) 4 -d-5—-(2d) - (-d)+ 6
=4d"—d-5+2d"+d+6
=6d"+1

(e) 8¢"+8¢+9—(5¢*+2¢—3)
=8 +8¢+9-5"—2¢+3
=3¢+ 6e + 12

) 6/ —4f-1-Qf -7
=6f"—4f— 1 -2 +f
=4f* +3f-1

(8 -2+g-8)+(6g-¢)
=2-g+g+6g-g
=5g¢g-2

(h) —(1+5h-30) - QI +4h-T)
=—1-5h+30-2I"-4h+7

=h-9h+6

(a) 8x2h
= 16h

(b) 3h x 4h
=121

(¢) (=5h) x 6h
=301

(d) (~10h) x (-7h)
=701

(@) 5Q2a+3)
=10a + 15

(b) —4(5b + 1)
=-20b-4

©) 8(*+2c-3)
=8¢ + 16¢ — 24

d) —2(4 - 6d%
=-8+ 124"
=12d"-38

(e) 3e(8e+17)
=24¢" + 2le

® -f9-1)
=9f +f°
=f-9f

(g) —68(5g-1)
=-30g" + 6g
=6g —30g

(h) —2h(-3h—4)
=6h* + 8h

(@) 3(a+2)+4QRa+3)
=3a+6+8a+ 12
=1la+18

(b) 11(5b=17) +9(2 - 3b)
=55b-77+18-27b
=28b-59

(c) 8(5¢c—4)+3(2—4c)
=40c-32+6-12¢
=28¢-26

(d) 2d(3d +4) +d(5d - 2)
=6d*+8d +5d° - 2d
=11d* + 6d

(e) e(6e—1)+2e(e—-2)
=66’ — e+ 2" —4de
=8¢" - 5e

® 4-2)+f3-1)
=4f - 8f* + 3f - f*
=7f-9f*

@ G+5x+7)
=X +7x+5x+35
=X+ 12x+35

(b) 2x+ 1)(x+3)
=27 +6x+x+3
=2+ 7x+3

(© (x+6)3x+4)
=32 +4x + 18x + 24
=3x" +22x + 24

(d) (4x+3)5x + 6)
=20x" +24x + 15x + 18
=20x" +39x + 18

(@) @ +20a+75

x a 15

a a 15a

5 Sa 75

S d+20a+75=(a+15)(a+5)
(b) b*+19H + 18

x b 18

b '3 18b

1 b 18

LD+ 19 +18=(b+ 18)(b+ 1)
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() &—11c+28

X c -7

c & -Tc

-4 —4c 28

L= 1le+28=(c—T)(c—-4)
(d) &*-21d + 68

x d -17

d & | -17d

4 | 4d | 68
S d=21d+68=(d-17)(d-4)

(e) & +4e—177

x e 11

e e 11e

-7 —Te | =77

L +de—-TT=(e+11)e-17)
® f+3f-154

x f 14

f f 14f

11 | -11f | -154

43— 154 = (f+ 14)(F— 11)

(® & -2¢-35
X g -7
g g | -7g
5S¢ | -35

g -28-35=(g-T)(g+5)

(h) W*—10h-171
X h -19
h W | -19k

9 9 | -171
W =10h=171=(h-19)h +9)

OXFORD
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7.

(@) 6a°+3la+5

x 6a 1
a 6a’ a
5 30a 5

6 +3la+5=(6a+ 1)a+5)
(b) 8b* +30b + 27

X 4b 9
2b 8h* | 18b
3 126 | 27

o 86" +30b + 27 = (4b + 9)(2b + 3)
(¢) 4=25¢+6

X 4c -1
G 4¢* —
-6 —24c¢ 6
4t =25¢+6=(4c—1)(c-6)

(d) 94° —36d + 32
x 3d -8
3d | 94 | —24d
4 | -12d | 32

2 9d" = 36d +32=(3d-8)(3d-4)
(e) 15¢*+2e—1

x Se -1

3¢ | 156 | —3e

1 Se -1
156 +2e—1=5e-1)Be+1)
® 2¢°-5¢-3
X 2g 1
g | 2| ¢
-3 -6g -3

28 -5¢-3=02g+1)(g-3)
(g 12K -31h-15

x 12h 5
h 121* | 5h
-3 | =36k | -15

S 120 =31h—15=(12h + 5)(h - 3)



Intermediate

8.

(@) 6(a+3)—5—-4)
=6a+18—5a+20
=a+38

(b) 13(5b +7) — 6(3b - 5)
=65b+91 - 18b + 30
=47b + 121

(©) 9(3c-2)-52+c¢)
=27¢—-18-10-5¢
=22¢-28

(d) 8(5—4d)—7(7-5d)
=40 —32d - 49 + 35d
=3d-9

(e) 7(12—-5¢)—3(9 - 7e)
=84 -35¢-27+2le
=57 - 14e

® 5/f+3)-4f5-1
= 5" + 15— 20f + 4f°
=9f*-5f

(8) 28(4-2)-3g2g+1)
=-8g+2¢°—6¢"—3g
=—4g - 11g

(h) —5h(3h +7) — 4h(-h —2)
=—150*—35h + 4h* + 8h
=—11h*-27h

(@ G+ -1D
=y —1ly+7y-177
=y —4y-77

(b) (y-6)(y+8)
=y’ +8y—6y—48
=y +2y—-48

© 6-90-4
=y —4y—9y+36
=y =13y +36

d 2y+3)4y-5)
=8y’ — 10y + 12y — 15
=8y +2y-15

© Gy-96y-1)
=30y"—5y— 54y +9
=30y"-59y+9

® @y-1H3-4y
=12y-16y° -3 + 4y
=-16y"+ 16y -3

(® (7-2y)4+y)
=28 + Ty — 8y -2y’
=28—y-2y’

(h) (7-3y)8-5y)
=56 - 35y — 24y + 15y
=56-159y + 15y

10.

11.

12.

13.

B

@ 4+@+2)a+5)
=4+d*+5a+2a+10
=d’+7a+ 14

(b) 6b+Bb+ 1)(b-2)
=6b+3b*-6b+b-2
=3b"+b-2

(€) (7c+2)(Bc—-8)+9c(c+1)
=21c*—56¢ + 6¢— 16 + 9¢* + 9¢

=30c*—41lc-16

() (4d—5)8d—7) +(2d +3)(d-3)

=32d" - 28d —40d + 35 + 2d* — 6d + 3d - 9

=34d* - 71d + 26

(@) - —4x+21
x —x 3
X - 3x
7 —Tx 21

S —Ax 42l = (= + 3)(x+T)
(b) —6x% + 2x +20=-2(3x* —x - 10)

x 3x 5

X 3x° S5x

-2 —6x | -10

SO+ 2x +20=-2(3x + 5)(x - 2)

(€) 12hx* —25hx + 12h = h(12x* — 25x + 12)

x 4x -3

3x | 12x* | -9x

—4 | -16x 12

oo 12k = 25hx + 12k = h(4x — 3)(3x — 4)

3% +26x + 51
X 3x 17
X 3 17x
3 9x 51

L3804 26x+ 51 =CBx+ 17)(x + 3)
32 651 = 3(100)* + 26(100) + 51

Let x = 100.
32651 =317 x 103

.. The factors are 317 and 103.

4 +13x +3

X 4x 1

X 45 X

3 12x 3

LA+ 13x+3=(x+ D(x +3)
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41303 = 4(100)* + 13(100) + 3

Let x = 100.
41303 =401 x 103

.. The prime factors are 401 and 103.

Advanced

14. (a) 94— (4a— D)(a +2)

=9a— (4d* +8a—a-2)
=9a"— (4a° + Ta - 2)

=94*—4d* —Ta +2
=5a"-Ta+2

(b) 3622 -b)—(1 +b)(1-b)
=6b-30"—(1-b+b-b)

=6b-3b"—(1-b%
=6b-3b"—1+b"
=20 +6b-1

(€) (5¢+6)(6c—-5)—(3-2c)1-15¢)
=30c¢* - 25¢ + 36¢ — 30 — (3 — 45¢ — 2¢ + 30c?)
=30¢" + 11¢ — 30 — (3 —47¢ + 30¢)
=30c*+ 11¢ =30 =3 + 47¢ - 30¢°
=58c-33

(@ (2d—8)(%d—4)—(3d—6)(%d+1)

=d"-8d—4d +32 — (d" +3d - 2d - 6)
=d"-12d+32-(d"+d-6)
=d"-12d+32-d"-d+6

=38-13d

15. (i) 3x"+48x+ 189 =3(x" + 16x + 63)

x x 7
X X Tx
9 9x 63

23+ 48x + 189 =3(x + T)(x + 9)
(ii) 969 = 3(10)> + 48(10) + 189

Let x=10.

969=3x17x19
S Sum=3+4+17+19

=39
16. 2x* —2.9x — 3.6 = 0.1(20x" — 29x — 36)
x S5x 4
4x | 204" | 16x
-9 | 45x | =36

22X =29x-3.6=0.1(5x + 4)(4x - 9)
ie.p=5,9g=4,r=4,5=-9
Sp+gHr+s=5+4+4-9

OXFORD
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=4

New Trend
17. (a) 164* — 9p
x da 3b

l4a | 164* | 12ab
-3b | -12ab | -9b*

- 16a* - 9b* = (4a + 3b)(4a — 3b)
(b) 32+ 11f-20

X 3f -4

f 37| 4
5 | 15 | =20

L3P+ 1120 = BfF=4)(f+5)
(€) 9 —15x—6=3(3x"-5x-2)

X 3x 1
b 3x° X
-2 —6x -2

29— 15x—6=33x + 1)(x=2)
18. (i) Since x is a positive integer, 2x is a positive even

number and (2x — 1) is one less than an even number.
. 2x — 1 is not divisible by 2.
Hence, 2x — 1 is an odd number.

() Cx—-1D+2=2x+1

(i) 2x - 1)’ =40 —dx + 1
Cx+ 1) =4 +4x+1

(V) @ +4x+ 1) - (@x* —4x + 1)
=4x +4x
=8x
Since 8x has a factor of 8, it is always divisible by 8.



Chapter 4 Further Expansion and

Basic

1. (a)

(b)

(c)

(d)

(b)

(c)

(@)

(e)

®

(€]

()

@

()

3. (@

(b)

(O]

(@)

4. (a)

Factorisation of Algebraic
Expressions

Ta x 3b
=2lab

5¢ x (-4d)
=-20cd
(=10¢e) x (=2f)
=20ef

1
—gx24h
68

=4gh

S5a(2a + 3b)

=10a" + 15ab

8c(5¢ - 2d)

=40¢" - 16¢d

9e(—4e +7f)

=-36¢" + 63ef

4h(-2g — 3h)

=-8gh— 121’

—6j(k — 4j)

= —6jk + 247

—4m(2n + Sm)

= —8mn — 20m’

=Tp(=3p + 4q)

=21p’ - 28pq
—3r(-2r—1s)

=61+ 3rs

2u(Su +v —w)

= 10 + 2uv — 2uw
—6x(3x -2y +2)

=—18x" + 12xy — 6x7
4a(3a - b) + 2a(a — 5b)

= 124’ — 4ab + 24" — 10ab
= 14a* - 14ab

2¢(4d - 3c¢) + 5¢(5¢ - 2d)
=8cd — 6¢* + 25¢* — 10cd
=19¢* - 2¢d

3f(2e - If) + 2e(6f - 5¢)
= 6ef — 21f” + 12¢f — 10¢>
=-10¢" + 18ef - 21f°
5h(=2h - 3g) + 2h(~h + 3g)
=—10Kh*> - 15gh — 21* + 6gh
=—12h" — 9gh

(x+y)(x +4y)

=x +4dxy +xy + 4y
=X+ Sxy + 4y

(b) 2x+y)(3Bx+y)
=6x" +2xy + 3xy +
=6x" + 5xy + ¥
© (C+Dx+1)
=+ +x+1
(d) 4x*+3)2x+3)
=8+ 12X +6x+9
(@ (a+5)
=a*+10a + 25
(b) (2b+3)
=4b*+ 12b+9
(©) (c+6d)y
=+ 12¢d + 3647
d) (Te +4f)
=49¢” + 56¢f + 16/
(@ (@-38)
=d’ - 16a + 64
(b) (4b-1y’
= 166" -8b + 1
(©) (c-3dy
=c¢? — 6¢d + 9d°
(d) (9e-2f)
=8le” — 36ef + 4f°
(a) (a+6)a-06)
=a’-36
(b) (4b +3)(4b-3)
=16b*-9
(©) (9+4c)9-4c)
=81-16¢
(d) (5d+e)5d-e)
=254"-¢’
(a) 904
= (900 + 4)
=900 + 2(900)(4) + 4°
=810 000 + 7200 + 16
=817216
(b) 7917
= (800 — 9)°
=800 — 2(800)(9) + 9°
=640 000 — 14 400 + 81
=625 681
(¢) 603 x 597
= (600 + 3)(600 — 3)
=600° — 3
=360000-9
=359 991
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(d) 99 x 101
= (100 — 1)(100 + 1)
=100%-1?
=10000-1
=9999
9. (a+by=d"+2ab+"V’
73 =da’+ b + 2(65)
=a*+b*+ 130
a+b=73-130
=-57
10. (a) &’ + 12a + 36
=(a +6)
(b) 95>+ 12b + 4
=(3b+2)
(©) 4 +4cd+d”
= (2c¢ + d)
(d) 16€” + 40ef + 25f°
= (4e + 5f)
11. (a) &’ —18a + 81
=(a-9)
(b) 256> —20b + 4
=(5b -2y
() 9¢* - 6¢d + d*
=@Bc-dy
(d) 49¢° — 28ef + 4f°
= (Te = 2f)
12. (a) a°— 196
=a - 14
=(a + 14)(a - 14)
(b) 4b°-81
=(Q2b)*-9*
=(2b+9)(2b-9)
(¢) 289 —36¢°
=17* - (6¢)
= (17 + 6¢)(17 - 6¢)
d) 94 -¢
— (3d)2 _ ez
=(3d+e)(3d-¢)
13. (a) abc - a*bc’
= abe(1 - ac®)
(b) 2a°b°c — 8ab’c’®
=2ab’c(ab - 4¢%)
(¢) 6k + 8k — 10K
=213 + 4k — 5K%)
d) m’n—mn* + m'n’*
=mn(m —n + mn)
(© pP’q-2pq +4p°q’
=pq(p —2q + 4pq)
) 25 —4s" +8st®
=2s(1 = 2s + 47)

OXFORD
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14.

(8) 12x° - 9x"y + 6xy°
= 3x(4x” = 3xy” + 2y°)

() 5 yZZ _3 y3zz n 6)’222
= y21(5 —3yz+ 62)

(@) 4alx+y)+7(x+y)
=@a+T)(x+y)

(b) 5b(6x +y) —c(y + 6x)
=(5b-c)(6x+y)

(c) 8d(x—3y)—e(By—x)
=8d(x —3y) + e(x - 3y)
= (8d + e)(x — 3y)

d x+5x-1D+ax+5)
=(x-14+a)x+5)

Intermediate

15.

16.

17.

(a) %ax %b

= % gh

(e) 02p x 12¢q
=24pq

) 3rx009s
=27rs

(8) 4w’x x 5wx’
=20w'x*

(h) (-8xy’2) x (-2x7")
— 164 y224

4 a’be’ x 5 ab’

5 16

- E aSbSC3
4

(@) Sab(a —4b)
=5a’h — 20ab’

(b) —3c(2c’d + d)
=-6c’d - 3cd’

(c) —8eflof—e)
=—48ef’ + 8e’f

(d) —10K*(-7g°h — 9h’)
=70g°h’ + 90K’



18. (a) 4a(3b + 5¢) —3b(8c — 9a) 21. (a) (a+3)d* +3a+9)

= 12ab + 20ac — 24bc + 27ab =a’ +3d*+9a +3a* +9a + 27
=39ab + 20ac — 24bc =a’+ 64"+ 18a + 27

(b) 5d(2d + 5e) — 3e(2e — 7d) ) b+ )b+ be+ )
= 10d" + 25de — 6¢° + 21de =P’ +bc+ bl +bc+bl+ ¢
= 10d" + 46de — 6¢° =0+ 2%+ 2bc* +

(©) 7f2f +3g) — 3f(-4g + 3f) © G+2dQ2+3d+d)
=141 + 21fg + 12fg — 9 =10 + 15d + 5d* + 4d + 6d° + 2d°
=5+ 33fg =2d"+ 11d" + 19d + 10

(d) 4h(-3h+ k) — 2h(-5k + h) d) Qe+ )Be-4f+3)
= —121" + 4hk + 10hk — 21 = 6" — 8ef + 2eg + 3ef—4Af" + fg
=—14h* + 14hk =6’ — Sef — 4f* + 2eg + fg

19. (a) (a + 6b)(a—2b) 22. (a) a*+7Tab + 6b
=a* - 2ab + 6ab — 12b*
2 2 X a b

=a +4ab-12b

(b) (4c +5d)(5¢ +7d) a | @ | ab
=20c” + 28¢d + 25¢d + 35d° 6b | 6ab | 6b

=20c” + 53¢d + 354
© (4e-3HQRe+1f)
= 8¢” + 28ef — 6ef — 21f°
=8¢ + 22¢f - 21f° x c 12d
(d) (2g-3h)(g—-2h) c & | 12¢d
=2g"—4gh—3gh + 61’
=2g"—Tgh + 61
(&) (m’—4)(2m+3) o+ 1led - 12d° = (¢ + 12d)(c — d)
=2m’ +3m* - 8m— 12 (¢) 2d* —de—15¢
H Qn-4Hn*+3)
=2 +6n-4n"-12
=20 4+ 6n— 12 d | 2d" | 5de
(g (2p-39)(2p-5r) 3¢ | —6de | -15¢
=4p” — 10pr — 6pq + 15gr
(h) (xy—35)(xy +8)
=x’y* + 8xy — 5xy — 40

s a’+Tab + 6b* = (a + b)(a + 6b)
(b) ¢+ 1led — 124

-d | —cd |-12d"

x 2d Se

= 2d° — de — 15¢° = (2d + 5¢)(d - 3e)
(d) 6f°—29fg +28¢”

=x"y" +3xy—40 x 3f —4g
20. (a) (a-l; 1)(a—3)+(2a—3)(5—72a) 2w | o | s
=a"—3a+a-3+10a—-14a" - 15+ 2la i 3
=—13d® +29a - 18 “Te [ 2lg ] 282
) (7b+ 1)(b-5)-3(4-2b-b) - 6f —29fg + 288" = (3f - 49)(2f - Tg)
=7b°-35b+b-5-12+6b +3b° (e) 2m’ + 2mn — 12n* = 2(m* + mn — 61n°)
=106"-28b - 17
X m —2n
© Be-8)c+1)—Q2c-1)(5-0¢)
2
=3¢ +3c—8c—8—(10c—2¢*~5+¢) m. | m | =2mn
=3¢ —5¢-8—(=2c¢*+ 11lc-5) 3n | 3mn | -6n°
=3¢"-5¢-8+2—1lc+5

_ 521603 =2m° 4 2mn — 12n* = 2(m - 2n)(m + 3n)

(d) (d+3e)(d—3e)—-2(d+2e)d-e)
=d* - 9¢" - 2(d* — de + 2de — 2¢%)
=d* = 9¢" - 2(d” + de — 2%
=d* = 9¢* = 2d° — 2de + 4¢”
=—d" - 2de — 5¢°

I OXFORD
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® p)c2 —1lpxy + 24py2 =p()c2 —1lxy + 24y2)

X X =3y

X ¥ —3xy

-8y | —8xy | 24y’

px2 —1lpxy + 24py2 =p(x —3y)(x —8y)
23. 12x° + xy — 20y°

x 4x -5y

3x 12x* | —15xy

4y l6xy | —20y*

1207 + xy — 20y” = (4x — 5y)(3x + 4y)
(4x - 5y)(3x +4y)

.. Breadth of rectangle =

24. (a) (a +%)z

(b) (0.5¢ +dy
=025 +cd+ d’
(© (ef+2)
=ef +4def+4

2
d -
(d (g+g)z

) 4
=g +4+

4x -5y
=(3x+4y)cm

(&) (W*+3)
=h+6I"+9
® ' +4y
=k +8k +16

25. (a) (3
3+ Ly
2 16
(b) (10c—0.1d)
=100¢> = 2¢d + 0014
(©) (ef-1)
=4 —def+ 1

=94 -

OXFORD
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26.

27.

28.

29.

1
(d) (Zh - zjz

=4h* -4 + hiz

e ¢p'-2y

(b) (0.2¢ +d)(d-0.2c)
=(d+0.2¢c)(d-02c¢)
=d"-0.04c

(© Gef+4)(3ef-4)
=9~ 16

g hih, g
) (TZITE)

(+)x-y)=6
2 +y) =6
x+y=3
L x+y)’=9
() (x+y’=x"+2y+)
=43 +24
=67

() (2x—2y)* =4x"—8xy + 4y’

= 4(43) - 2(48)

=76
(i) X =4y’ =(x+2y)(x-2y)
=(-2)(18)
=-36
(i) x+2y=-2—(1)
x=2y=18 —(2)
(D+Q):2x=16
x=8
(1) = (2): 4y =20
y=-5
o+ 4y = 8+ 4(-5)
=164



30. (i) a*-b*=(a+b)a-b)
(i) 2030° — 20297 + 2028> — 2027*
= (2030 + 2029)(2030 — 2029)
+ (2028 + 2027)(2028 — 2027)

=2030 + 2029 + 2028 + 2027
=8114

31. (a) 4d*+32a + 64
=4(a* + 8a + 16)
=4(a + 4)

(b) %bz +4bc + 16

= (%b+4c)z

© Li+ Paer Lo
o T ¥ 35

_ (lgd%ej
d ' +87+16
— (f2 + 4)2
32. (a) 3a”—36a+ 108
=3(d* - 12a + 36)
=3(a-6)

(b) 64b° —dbe + L &
16

(o-1]

(c) &= 10ef+ 25

(@)

33. (a)

(b) 4¢® —49¢

=cRc+7R2c-T7)

(c) 8lef’ —4eg’
=e(81f° - 4g)
=e(9f +28)(9F - 2g)

(d) 184" — 8hk’
= 2h(9* — 4K%)
=2h(3h + 2k)(3h — 2k)

(e) 81m’n’ — 121m’n’
=m’n’(81m” — 121n°)
=m’n’(Om + 11n)(9m — 11n)

® p'-8lg’
=@’ + 9P’ - 99°)
=" +9¢°)(p +39)(p - 3q)

34.

(® -1°-9
=(-14+3)(F-1-3)
=+ -4)
=P+ +2)(-2)

(h) 9—(a-by
=B+a-b)3-a+b)

() d+2)-¢
=(d+2c+c)d+2c-c)
=(d+3c)d+c)

() (e-3y-16f
=(e -3 +4f)e—3-4f)

k) BGg-h’-g
=(Bg-h+gBg-h-g)
=(@4g-n2g-h)

M 47— k-2
=+ k=22 —k+2)

(m) 9m* — (3m — 2n)*
=@Bm+3n-2n)3m—3m + 2n)
= (6m — 2n)(2n)
=4n(3m —n)

(n) 9p” ~4(p ~29)°
=(3p)’'~(2p-4q)
=@p+2p-49)3p-2p +4q)
=(Gp - 49)p +4q)

(0) (3x—2y)’—(2x-3y)’
=Bx—2y+2x-3y)(3x -2y —2x + 3y)
=(Gx=5)x+y)
=5+ y)x-y)

(a) 41°+738 +81
=41+ 2(41)©9) + 9*
=(41+9)
=50°
=2500

(b) 65+ 650 + 25
=65+ 2(65)(5) + 5
=(65+5)
=170’
= 4900

(c) 922 -368 +4
=922 -2(92)(2) +2°
=(92-2)
=90’
=8100

(d) 2017-402 + 1
=201-2201)1) + 1*
=(201 - 1)
= 200"
=40 000
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(e) 201°—99
= (201 +99)(201 - 99)
=(300)(102)
=30 600

® 1.013°-0.013"
=(1.013+0.013)(1.013-0.013)
=1.026

35. (@) Qa+b)(x+y)+(a+b)x+y)
=QRa+b+a+b)x+y)
=Ba+2b)(x+y)

(b) (4c +3d)* + (4c + 3d)(c + d)
=@c+3d)dc+3d+c+d)
= (4c + 3d)(5c + 4d)

(¢) 2p(5r—"7s)+3q(7s - 5r)
=2p(5r—"1s) —3q(5r —Ts)
= (2p - 3q)(5r—Ts)

(d) w(y—x) - 8z(x~y)
=9w(y—x) + 8z(y — x)
=0Ow+82)(y—x)

36. (a) p*+pg +3qr+3pr
=p(p+4q)+3r(g +p)
=(+3Np+q

(b) 3xy+6y-5x-10
=3y(x+2)-5x+2)
=Q@By-5x+2)

(c) ¥z—4dy—xy+4z
=x'7-xy+4z-4y
=X (z-y) +4z-)
= (@ +HE-Y)

(d) X +xy-3xy -3y
= x(x +y) = 3y(x" +y)
= (@ +y)(x=3y)

(e x—4x" -4 +x
=X +x-4x -4
=x( + 1) —4(*+ 1)
=@+ 1)(x-4)

®) W—1+hk+k
=th+1D)(h-1)+kh+1)
=th-1+kh+1)

@ m-n-m+n’
= (=)~ (m* ~ )
=(m—-n)—(m+n)(m-n)
= -m-n)(m-n)

(h) @’ —3bc—ab + 3ac
=da’ —ab + 3ac - 3bc
=a(a - b) + 3c(a—-b)
=(a+3c)a-b)

OXFORD
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() xy-3y—6+2x
=y(x*=3)-23-x%)
=y -3)+2(x’-3)
=(y+2)(¥-3)

() a’x— 12by — 3bx + 4d’y
=a’x + 4a’y — 3bx — 12by
=a'(x + 4y) — 3b(x + 4y)
= (x + 4y)(a’ - 3b)

Advanced

37.

38.

39.

@ QCh+3)h-7)—h+dHH -1)
=2 —14h+3h-21 — (K’ —h+ 4h* - 4)
=2 - 11h-21-K +h—4n* + 4
=KW 21 - 10h-17

(b) Gp*+q)2p—q) - 2p+(3p° - q)

=6p’ - 3p’q+2pqg—q’ — (6p" = 2pq + 3p’q - ¢°)
=6p"=3p’q+2pq—q’ - 6p +2pqg - 3p’q + ¢

=4pq - 6p’q

@ Qa+1)a*-3a-4)
=2a"-6a*-8a+d*—3a—4
=2a"-5a"-1la—4

(b) (b +2)(3b*—5b +6)
=3b’ - 5b* + 6b + 6b> - 10b + 12
=30 +b —4b+ 12

(©) (7=0)5-2c+1)
=35¢"—14c+7 -5 +2 - ¢
=5 +377 - 15¢+7

d) (-4} -2d+1)
=d'-2d +d" - 4d" +8d - 4
=d'-2d-3d"+8d -4

(e) (h—2k)Q2h+3k-1)
= 21" + 3hk — h — 4hk — 6k + 2k
=21 — hk — 6k — h + 2k

® (m—n)(m* +mn+n’)
=m’ +m'n+mn’ —m'n—mn’ —n’
= —-nt

@® (p+1(p'-p'+p-1)
=p'-p'+p’ -p+p -p+p-1
=p'—1

(h) (¢-1)(g' -3¢’ +3g-1)
=¢'-3¢+3¢-qg—q +3¢-3q+1
=q¢'-4¢ + 64" —4g + 1

(a) 24°D° + 4ab — 48 = 2(a’b* + 2ab — 24)

x ab 6

ab | a*b* | 6ab

4 | “dab | 24

-~ 2a°b* + 4ab — 48 = 2(ab + 6)(ab — 4)



(b) 15%dPe — TTcde + 10e = e(15¢°d> — T7ed + 10)

X 15¢d -2

cd 158" | —2cd

-5 —75cd 10

= 15%dPe — T7cde + 10e = e(15¢d — 2)(cd — 5)
(¢) 12p°¢°r — 34pqr — 28r = 2r(6p°q" — 17pg — 14)

X 3pq 2

2pq | 6p°q° | 4pq
-7 | 2lpg| -14

o 12p%q"r = 34pqr — 28r = 2r(3pg + 2)(2pg — 7)

@) 3C+Txy + %yz - %(12)8 +28xy + 15)

X 6x Sy

2x 12x* | 10xy

3y | 18xy | 15y

© 3+ Ty + % V= % (6x + 5y)(2x + 3y)
40. (- )+ )t +y)
= (' =) +y)
= _ y4
41. (a) 10°- P+ 8 -T*+6° -5 +4> 3"+ 2°_ 1
=(10+9)(10-9+ B+ 7B -7) + (6 + 56 -15)
+@+3)E-3)+Q2+D2-1)
=19+15+11+7+3
=55
(b) 2008 —2007* + 2006> — 2005 + 2004> — 2003*
= (2008 + 2007)(2008 — 2007)
+ (2006 + 2005)(2006 — 2005)
+ (2004 + 2003)(2004 — 2003)
= 2008 + 2007 + 2006 + 2005 + 2004 + 2003
=12033
42. () ab-c)+bc—a’
=ab-ac+bc—da
=ab + bc—ad*—ac
=bla+c)—ala+c)
=(b-a)a+c)

(b) 25x" + %yzzzixzzzi %xzyz

[100x* + 9y*7” — 4x’7" — 225x7y’]

[100x* — 4x°7” + 9y’7” — 225x%y7]

EN N

[4x°(25x° = 22) + 9y (2= 25x9)]

[4x%(25x" = 2) — 9% (25x* = )]

A= A= A=

4x"— 9258 - 2%

2x + 3y)2x - 3y)(5x + 2)(5x — 2)

+ lxzy—yz—LXB

43. (i) ) 3

W=
=

[4xy + 3x%y — 12y° — x"]

|- Sl &= 8l-

[4xy — 12y2 + 3x2y —x]

1

[4y(x - 3y) + x°By - x)]

[4y(x = 3y) - ¥'(x = 3y)]

1

[ %)

1 -
_E(4y x)(x = 3y)

(ii) Letx=22andy=9:

L o090+ Luagaxo_g1- L x10648
3 4 2

1 A2 _
= 5[4(9) 2271122 -3(9)]

=186 2
3

New Trend

44. (a) 2ax —4ay + 3bx — 6by
=2a(x —2y) + 3b(x — 2y)
= (2a +3b)(x - 2y)

(b) 5ax — 10ay — 3bx + 6by
=5a(x — 2y) — 3b(x - 2y)
= (5a-3b)(x - 2y)

(¢) 8ab - 6bc + 15¢d —20ad
=2b(4a - 3c) + 5d(3¢c — 4a)
=2b(4a - 3c) — 5d(4a - 3c)
=(2b - 5d)(4a - 3c)

45. (a) 27d° - 48d
=3d9d’ - 16)
=3d(3d +4)(3d-4)

(b) 3x* - 75y
=3(x" - 25y%)
=3(x + 5y)(x = 5)

OXFORD

UNIVERSITY PRESS



Revision Test A1

1. @ 2x-y=1-—()
8x—-3y=9 —(2)

(1) x3:6x-3y=3 —(3)

2)-(3):2x=6
x=3

Substitute x = 3 into (1):

x+y=4 —Q2)
Substitute (1) into (2):

x+Llxii=4
2

=2

Substitute x = 2 into (1):

1
=—2)+1
y 2()

=2
Lx=2,y=2
2. (@ 2x-3)Y-3x(x+7)

=4x* - 12x+ 9 - 3x* - 21x

=x-33x+9

(b) 3zz+y-H-0+3)z+1)
=37 +3yz— 127 - (yz+y +3z+3)
=37 +3yz-12z-yz-y-3z-3
=374+2yz-y-157-3
3. (a) 84— 12a+ 12ab—18b
=4a(2a - 3) + 6b(2a - 3)

= (2a - 3)(4a + 6b)

=2(2a - 3)(2a + 3b)
(b) 2(m—n)*-2m+2n

=2(m-n)*-2(m-n)

=2m-n)(m-n-1)
(c) 343p" -7

=7(4%" - ¢)

=70p" + 9)(7p* - q)

OXFORD
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v

6.

(i) 18x*—102x + 60 = 6(3x* — 17x + 10)

x 3x -2
X 3x° —2x
-5 —15x 10

o 18x° = 102x + 60 = 6(3x — 2)(x — 5)

(ii) Breadth of rectangle =

() y=kvx

6(3x —2)(x-5)
3x -2
=(6x-30)cm

When x =16,y =20,

20 = k16

= 4k
:&

k

5

Sy=5 Jx
(i) When x =25,
y=5+25
=25
(iii) When y = 8,

8=5+x

Jx

(@ P=—
r

When r=0.1,P =10,

k

10=—+F

0.1

k=10x0.1°
=0.1
_ 01

2
r

(b) Whenr=0.2,

0.1

P=—
0.2?

=25

.. The pressure exerted is 2.5 pascals.



7. 2x+3y+5=0

(© () R=200+ %VZ

x -2 0 2
When V =63,
y |-033|-167| -3 1
R=200+ — (63)°
3x+2y=0 9
=641
* -2 0 2 .. The resistance is 641 newtons.
y 3 0 -3 (ii) When R =425,
e e e e e e e 425 =200+ L V2
1 9
3 Ly 2005
9
V? =2025
V = /2025
=45
.. The speed is 45 km/h.
From the graph,
x=2andy=-3.

8. @ R=a+bV*

When V=27,R =281,

281 =a + b(27)

a+729b =281 —(1)
When V =36,R =344,
344 = a + b(36)*
a+1296b =344 —(2)

(b) 2)—(1):567b =63

63

567

1
9

Substitute b = % into (1):

a+729 (l]= 281
9
a+81=281

a=200
s a=200b= L
9
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Revision Test A2

@ 7(a+5)-32-2a)
=T7a+35-6+6a
=13a + 29

(b) —4b(2b + 1) —3b(5 -3b)
=-8b"—4b - 15b + 9b’
=b"- 19

© x+3)+x+2)
=X+ X+ 26+ 3 +3x+6
=X +4x°+5x+6

(d) Gy+22)3y-22)-(-2)°
=9y - 47 - (4" - 2yz+ 2)
=9yz—4z2—yz+2yz—z2
=8y’ + 2yz— 57

(@) 2a*—32b°C
=2(a* - 16b°c%)
=2(a* + 4bc)(a® - 4bc)

(b) 64m’n®> — 16mn + 1
= 8mn - 1)

(© p’-44 +3(p-29)
=P +2¢)(p-29) +3(p-2q)
= +2q+3)p-29

24% + 25x + 63

X 2x 7

X 2x° 14x

9 18x 63

L2+ 25x+63=2x+T)(x +9)
22 563 = 2(100)* + 25(100) + 63
Let x = 100:

22 563 =207 x 109

.. The factors are 207 and 109.

4. X 2y5+1 +2 —()

=
< Wl

+
X —
From (1),
Sx=6y+3+30
5x—-6y=33 —(3)
From (2),
Xty 11
x-y 4
dx+4y =11x—11y
15y="7x
7

y=ex—

2 —(Q2)

<
Alw

OXFORD
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Substitute (4) into (3):
7
S5x-6 (E X )— 33
sx- 4 o33
5

LLPVRER

5

5

11
=15

Substitute x = 15 into (4):

7
=5
y 15()

=7
sox=15,y=17
5. (@) y=k(x+3)
When x =0,y = 36,
36=9k
36

k===
9

=4
sy =4+ 3)
When x =2,
y =4(5)

=100
kK
2p-3)
Whenp=1,H=-5,

Kk

E
k=51

=5

x 33

X=

(b) H=

_ 5
- @2p-3)
(i) Whenp=235,
_ 5
S (5-3)
_5
3
(ii) When H = i s
27

5

27 @2p-3)

2p-3)Y° =27
2p-3=3
2p =6
p=3

5



a1
6. (a) Time taken to fry 1 pancake = % 8. try= 145 —(

40x + 50y =660 —(2)

_2
= § minutes From (1),
1
Time taken to fry 50 pancakes = 2 .50 y=14 7 ¥ -3
3
1. From (2),
=33 3 minutes 4y +5y =66 —(4)
(b) Substitute (3) into (4):
Number of Number of Number of 1
men design projects hours 4x+5| 14 27 )7 66
ax+72L _si=66
8 12 9 2
x=6 l
+8 x 8 2
. 1.
Substitute x = 6 = into (3):
1 12 7 ubstitute x 21no()
1 1
- =14= -6
x 6 =6 y 3 5
6 12 12 =8
] 8 .. Machine A was used for 6 % hours and Machine B was
X — X —
3 3 used for 8 hours.
6 32 32

.. 6 men take 32 hours to complete 32 design projects.
7. x+y=5

x| 0|12

y|5|4]3

From the graph,

x=2andy=3. OXEORD

UNIVERSITY PRESS



Chapter 5 Quadratic Equations and Graphs 3. @ @+7a=0

. ala+7)=0
Basic
a=0 or a=-7
1. (@) a(a—6)=0 (b) b*-16b=0
a=0 or a=6 b(b-16)=0
(b) b(b+4)=0 b=0 or b=16
b=0 or b=-4 (©) 2¢*+5¢=0
(¢) 3c(c-5)=0 c(2c+5)=0
c=0 or c¢=5 5
c=0 or c=—-=
(d) 5d3d+2)=0 2
2 1
= = —— :—2_
d=0 or d 3 3
(e) —Te(9e—4)=0 (d) 3¢*-12d =0
3dd-4)=0
e=0 or e=—
d=0 or d=4
8 Te—8e* =0
® -2r7-5n=0 (€) 7e-8e
3 e(7-8e)=0
;
f=0 or fzg e=0 or e=Z
8
-12 ) -8f-16/°=0
5 “8f(1+2f) =0
2. (@ @-5QRa-7=0 '
f:O or f:—_
a=5 or a:z 2
2 4. (@) @+10a+25=0
=31 (@+57 =0
2
b) (Te—5)2-9¢)=0 4=->
( s 5 (b) b*—20b+100=0
- = — — 2:
c=3 o c=3 b 10)b (1)0
(©) 6-5d)15+11d)=0 =
( 9 (©) F-49 =0
P go 15
=3 or == 7% (c+T)(c-T)=0
1 4 c=-7 or c¢c=7
=1 =-1— (d) 9d° +48d + 64 =0
5 11 +30d + 04 =
1 (3d+8)’=0
d) =(e+1)R2e-5)=0
2 d=_38
5 3
e=-1 or e=§ )
:—2_
_ 3
) (e) 36e*—132¢+121=0
-11)° =
© -3 (- 41 +H=0 (6e=1D7=0
4 11
4 ‘=%
= =_1
f 5 o f s
:1_
6
® 217 -288 =0
fA-144=0

F+12)(f-12)=0
f=-12 or f=12
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5. (@) @+10a+24=0 8. Let the numbers be x and x + 3.

(@a+4)a+6)=0 x(x +3) =154
a=-4 or a=-6 X +3x-154=0
() 56°-17b+6=0 x+1H)x-11)=0
b-3)5b-2)=0 x=-14 or x=11

x+3=-11 x+3=14
.. The numbers are —14 and —11 or 11 and 14.
(© 27+7c-4=0 9. () (4x +7)(5x—4) =209
2c-D(c+4=0 20x° — 16x + 35x — 28 = 209
20x" + 19x-237 =0
20x+79)(x-3) =0

2 _
(d) 12d°-d-6=0 79
X = or x=3

b=3 or b=2
5

C =

| =

(4d-3)B3d+2)=0 %
d=3 or d=-2 - 319
4 3 20
© 3—de=Te =0 (rejected)
7' +4e-3=0 P
(e+1)(7e-3)=0 (i) Perimeter of rectangle
e=-1 or e=2> =2[4(3) + 7 + 5(3) — 4]
7 =60 cm

® 8-5-18f=0
5 +18f-8 =0
(f+4(5f-2)=0

f=—4 or f:%

10. %(x+3+x+9)(3x—4)=80

% (2x+12)(3x—4) =80

(x+6)3x—-4) =80

6. Let the number be x. 3 —4x + 18x—24 =80
x+2x" =36 3x° + 14x— 104 =0
2 +x-36=0 (x—4)(3x+26) =0
2x+9(x-4)=0 26
x=4 or x=—-——-
__9 _ 3
X = ~3 or x=4
1 =_8%
= —4_
2 (rejected)
(rejected) x=4

.. The number is 4.
7. Let the numbers be x and x + 5.
X4+ (x+57=193
X+ X+ 10x + 25 =193
2x° +10x- 168 =0
X +5x-84=0
x+12)x-7)=0
x=-12 or x=7
(rejected) x+5=12
.. The numbers are 7 and 12.
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11. (a) Whenx=1,y=a,
a=1"-5)+5
=1
Whenx=3,y=>,
b=3"-53)+5,

=-1

Whenx=4,y=c,

c=4#-54)+5
=1

sa=1,b=-1,c=1
(b)

g

(¢) (i) Whenx=45,y=2.75
(ii) Wheny=2,x=0.70rx=4.3
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12. (a)

(b)

(c)

Whenx=-2,y=a,

a=(2+3)(-2-2)
=-4

When x=-1,y=b.

b=(-1+3(-1-2)

(i) Whenx=26,y=34
(ii) Wheny=1,x=-320rx=22

OXFORD
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13. (a) Whenx=-1,y=a,
a=(-1y+1
=2
Whenx=3,y=>,
b=V +1
=10
sa=2,b=10

(b)

B) 3

Y N NN E CRREEEEEED:

(¢) The minimum point is (0, 1).
(d) The equation of line of symmetry of the graph is x =0.
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14. (a) Whenx=-1,y=p,

15. (a) Whenx=2,y=a,

p=(1)-4¢1) a=6(2)-2°
=5 =8
Whenx=3,y=g¢q, Whenx=5,y=>b,
q=3"-403) b=6(5 -5
=-3 =5
p=549=-3 sa=8,b=5
(b) (b)
(¢) The minimum point is (2, —4). i \
(d) The equation of line of symmetry of the graphisx=2. m“”; | 6

(¢) (3,9), maximum point

(d) The equation of the line of symmetry of the graph is

x=3.
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16. (a)

(b)

(¢) (i) Wheny=0,x=-4orx=2
(ii) Wheny=-2,x=-3.650rx=1.65
(iii) When y = %,x=—4.1 orx=2.1

(d) The equation of the line of symmetry of the graph is
x=-1.

(e) Minimum value of y =-9,
Minimum value of y occurs when x =—1.
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17. (a)

(@) &= d+15

6

6d" =d+15

6d"—d-15=0

(Bd-5)2d +3)=0

d=§ or d=—§
3 2

=1

w| o

(e) e(Qe+5) =3

2¢°+5¢-3=0

2e—1)e+3)=0

1

e=— or

2

®  3fEf-1=20

92 -3f-20=0

Gf -5 +4)=0

(b) i) Wheny=1,x=-130rx=223.

(ii) Minimum value of y occurs when x = 0.5.

18. () x=-2o0rx=-1
2+ (1)

2
=15

(ii) x =

.. Equation of line of symmetry is x =-1.5

19. () G:y==¥
Gry=—x"-2
(i) Gyy=—x"-4
Equation of line of symmetry is x =0
Coordinates of maximum point are (0, —4)

Intermediate

20. (a) 24> =3a+ 14
2a°-3a-14=0

Qa-T)a+2)=0
7

a=— or
2

3l
2

(b) 126> - 12 =7b
120> -7h-12=0
Bb-4)(4b+3)=0

b= i or b=—§
3 4

11
3
(c) +4=8c-8
*-8c+12=0
(c=6)(c-2)=0

c=6 or c=2

f

> -_4
3 /3

I}
—_
W

(2 9¢> = 6(g +20)
3% = 2(g + 20)
=2g +40
3¢ -2¢-40=0
(g-4)(3g+10)=0
10
g=4 or g——?

=3l
3

(h) (6h+5)(h-1)=-3
6h* —6h +5h—5=-3
6 —h-2=0
Bh-2)2h+1) =0

2 1

h=Z o h=-=
3 2

21. Let the numbers be 2x, 2x + 2 and 2x + 4.
Sum=2x+2x+2+2x+4
=6x+6
=6(x + 1), which is divisible by 6
22. Let the numbers be 2x + 1, 2x + 3
2x+5and 2x + 7.
Sum=2x+1+2x+3+2x+5+2x+7
=8x+16
= 8(x + 2), which is divisible by 8
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23. Let the integers be x and x + 2.
X+ (x +2)*=340
X4+xX+4x+4 =340
25" +4x-336 =0
X +2x-168 =0
x=-12)x+14)=0
x=12 or x=-14
x+2=14 x+2=-12
.. The integers are 12 and 14 or —14 and —12.
24. Let the integers be x — 1, x and x + 1.
=1+ X+ (x+ 1) =245
X=2x+1+x+x +2x+1=245
3% =243
X =81
x=9
x+1=10
.. The largest number is 10.
25. Let the numbers be x and x + 2.
G+x+2 -+ @x+2) =126
Cx+2 - (P +xX7+4x+4) =126
A7 +8x+4 -2x" —4x -4 =126
2% +4x - 126 =0
X +2x-63=0
x+9x-7)=0
x=-9 or x=7
(rejected) x+2=9
.. The numbers are 7 and 9.

26. S= %n(n+ 1
When S = 325,
%n(rz +1) =325

n’ +n =650
n’*+n-650=0
(n+26)(n—25)=0
n=-26 or n=25
(rejected)
.. 25 integers must be taken.
27. Let Huixian’s age be x years.
x(x+5) =234
X +5x-234 =0
x—-13)(x+18)=0
x =13 or x=-18 (rejected)
.. Huixian’s current age is 13 years.
8p+5 3p+4
5p 2p
16p° + 10p = 15p” + 20p
P —10p=0
plp-10)=0
p=0 or p=10

28.

sop=10
OXFORD

UNIVERSITY PRESS

29. (i) (x+2) + (5x— 1) = (5x)
X4+4x+4+25¢% - 10x + 1 =25%°
X —6x+5=0 (shown)
(i) »-6x+5=0
x-DEx-5=0
x=1 or x=5
(iii) Perimeter = x+ 2 + 5x — 1 + 5x
=1lx+1

Area = % (x+2)(5x—1)

Whenx =1,
Perimeter = 12 cm
Area = 6 cm®
When x =35,
Perimeter = 56 cm
Area = 84 cm®
30. ) Gx+DH2x+1)=117
6x +3x+2x + 1 =117
61" +5x—116 =0
(x—4)(6x+29) =0

x=4 or x=—§
6
:—42
6
sox=4
(ii) Perimeter =2(Bx+ 1 +2x+ 1)
=2(5x+2)
When x =4,

Perimeter = 44 cm
31. () Sx(4x +2) =(6x+3)3x+1)
20x° + 10x = 18x* + 6x + 9x + 3
2% =5x-3 =0
2x+1DH(x-3)=0

x=—— or x=3

sox=3
(ii) Perimeter of A =2(5x + 4x +2)
=209 +2)
Perimeter of B=2(6x+3 +3x+ 1)
=209x+4)
.. B has a greater perimeter.
32. (i) Let the breadth of the original rectangle be x cm.

x(x—8)—§(x—8+6)=36

2x(x—-8)—x(x-2) =72
2x° —16x —x* +2x =72
¥ —14x-72 =0
(x-18)(x+4) =0
x=18 or x=-4
.. The length of the original rectangle is 18 cm.



33.

34.

3s.

(ii) Perimeter of original rectangle
=2(18+18-18)
=56 cm
(i) Let the length of the shorter side be x m.
x(x +7) =450
X +7x-450=0
(x—18)(x+25)=0
x=18 or x=-25
.. The length of the shorter side is 18 m.
(ii) Perimeter of field = 2(18 + 18 + 7)
=86m
Let the length of the smaller field be 3x m.
(5x)* - (3x)* =576
25x* - 9x* =576

16x* =576
X =36
x=6
Area of smaller field = [3(6)]
=324 m?
@1 Jalalolos|i2]3]a4
y |7 |=2|-7]-8]-8|-5]|2]13
(b)
& —
(¢) y=8.1
d) 2x*-3x-7=2

Draw y =2.
x=-150rx=3
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36. (a)

(b)

==

(¢c) x=-020rx=35
(d) x=-0.8orx=4.05
37. () y=(x+2)(x-4)
When y =0,
x+2)x-4)=0
x=-2orx=4
A(=2,0),C4,0)
When x =0,
y=0+2)0-4)
=-8
B(0,-8)
- A(=2,0),B(0,-8),C(4,0)
2 +4
2

(i) x =

=1
.. Equation of line of symmetry is x = 1.
(iii) When x = 1,
y=(14+2)(1-4)
=-9

.. Coordinates of minimum point are (1, -9).

OXFORD
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38.(G) y=12+4x—x
=2+ x)(6-x)
When y =0,
Q2+x)(6-x)=0
x=-2o0rx=6
A(=2,0), D(6,0)
When x =0,
y=(2+0)6-0)
=12
B(0, 12)
Y= -2+6
2

=2
When x =2,
y=2+2)(6-2)
=16
C(2,16)
- A(=2,0), B, 12), C(2, 16), D(6, 0)
(ii) Equation of line of symmetry is x =2



39. (i) y=x(4-x)
Wheny =0,
x@4-x)=0

x=0orx=4
.. R4,0)
(ii) Substitute x =—1,y =k into y = x(4 — x):
k=-1[4 - (1)
=-5

Gy x = 24

=2

.. Equation of line of symmetry is x = 2.

When x=2,
y=24-2)
=4
Lo MQ2,4)
(iv) Substitute x =3,y =p into y = x(4 — x):
p=3(4-3)
=3

Advanced

40. (i) Substitute x = 3 into 2x” + px = 15:
23 +p(3) =15
18+3p =15
3p=-3
p=-1
(i) 2w -x=15
2% —x-15=0
2x+5)(x=-3)=0

x=—§ or x=3
2

1

:—2_
2
.. The other solution is x = -2 % .
41. X=12x-3)+1
=12x-36+1
X—12x+35=0
x=-5x-7)=0

x=5 or x=7
42. Case | is true.
Case II is not true.
Case III is not true.
Case IV is not true.
43. (d) is true.

New Trend
44. 5b+9)(8-3b)=0

b=—2 or b 8
5 3

=—1i
5

1l
&)
[SSI 1\

. 14(15)
45. (i) T,,=——+*
6
=35
n(n+1)
6
n+n =342
nw+n-342=0
n+19(n-18)=0
n=-19 (rejected) or n = 18
.. The 18" term has the value 57.
46. (a) (i) Next line is the 6™ line: 6° — 6 = 30.
(ii) 8" line: 8~ 8 =156

(ii) =57

(iii) From the number pattern, we observe that

P-1=1(1-1)
22-2=202-1)
3¥-3=33-1)
4 _4=44-1)
52-5=5(5-1)

n"line: n”” —n=n(n-1)

(b) (i) 139°-139=139(139-1)=19 182

() ¥ —x=2450
x(x— 1) = 2450

We need to find the product of two numbers where
the difference of the two numbers is 1 that gives
2450. By trial and error, 2450 = 50 x 51 and

x =50.
(¢) P,=3n-38
3n-8 1
@ .3
n-24=n*-n

n—10n+24=0
n-Hn-6)=0

son=4o0orn=6

OXFORD
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Chapter 6 Algebraic Fractions and Formulae

Basic

1. (a)

(b)

(c)

(d)

(e)

®

(b)

(c)

(d)

(b)

(c)

(a)

2
453‘;4” =15ab
35¢7d’ _ 5c°
7cd* d

2hj?
8mn’x’ _ 8mn’x’
(4mnx)’ 16m*n*x*
- X
T 2m

9p3q4r B 9p3q4r

(Gpg’ry  27p¢°r
1

3(]2}"2
(5a’b*)’  1254°b"
25ab>  25ab’
=5a'p’
(4’ Y d’e l6ctd’e
8cde*  8cde'
_ 20347

3
e

(7f2g)2 h4 _ 49f4g2h4

21gh 21gh
_ 1 e’
3
jkI*)* 16k 1°
8j2k3 - 8j2k3
=27kl

4a+8b  4(a+2b)

6a+12b ~ 6(a+2b)
2

3
8c* —16cd _ 8c(c —2d)

5¢-10d ~ 5(c-2d)
_ 8¢
5

& +ef ele+ f)

of + 12 fle+ f)

e

b
gh—h> _ h(g—h)

(g-h?  (g—h)
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(e)

®

(a)

(b)

(c)

(d)

(e)

®

(a)

(b)

(c)

(@)

(e)

®

(a)

J =gk _ iG =k

K-k k(k—j)
_ G-k
—k(j - k)
=4
k
4mn — 8m* _4m(n-2m)
6m’ - 6m’
_ 2(n-2m)
- 3m
a’ —b> _ (a+b)a-b)
(a-by ~ (a-by
_a+b
T a—b
ct —4c \ c(c—4)

?-16  (c+4)c-4)
c
c+4
d> +4d+4  (d+2)

d*+2d ~ dd+2)
_d+2
Cd
e—2 et e—2
P —5e+6 (e—-2)e-3)
1
T e-3
5F-15  5(f-3)
32 —13f+12 Bf-4)f-3)
5
T 3f-4
gh+h _  h(g+1
g2+7g+6_(g+1)(g+6)
h
=55

6ab®  56a’ _ a'b
Tc 48bc ~ 2
54" 9’ 3b°

T X 3 = 4
3bc 10a 2ac
4d*e 218 fF 97 f?

X =
3ef 164* 44*
16d%¢*  21e*f* 2e'f
X =

Tef? 24d°e’ d
on’x> 5Ky 15hke’y

Ak 12kty | 16
16xy’ 25a°be _ 10a*y*
5ab | 8x’yz | 3exz
2a*h _ 3abc
T3¢ N 8c?
_ 24d%b N 8¢’

3c 3abc
_ 16ac
9



18d'e’  27de’
14d*e  2lef?

_18d'e’ 2lef?
14d’e  27de’
.

2

e

14a’b . 2labc
6xy .12x2y3
14a’b 5 12x%y?
6xy 2labc
_ 4d’xy’

T 3¢

8la’x’  63ax’
16bxy ~ 2417y’
8la’x’  24b%y’°
16bxy 8 63ax’

(b)

(c)

(@)

_ 27a°by?
14
4(a+3b)  3(a—3b)
@ — 3% * 23+ )
12
25
Tc —28d e
b) —— x5 "%a
T(c —4d) e
ST 2 Y 2c-4d)
7
T 2e
© 3(g+h) - 8g +%8h
107 5f°
_ g+l 5SS
10/ 8(g + h)
_3f
T 16
(d) M+(3j+3k+15)
2(j+k+5) 1
= 9 3+ k+5)
)
27
3001
(a) Lt
_12+5
"~ 20a
17
" 20a
w L+3_ L
2b  4b  6b
_6+9-2
T 12
13
T 126

2 1
(© = 7
_2d-c
T 7cd
def ef 2ef
3¢ T g T sg
20ef + 15¢f — 6ef
15¢
29ef
= 15¢
h+j+3h—j7j—h
2k 3k S5k
_15(h + j)+ 10(3h — j)—6(j — h)
- 30k
15h+15j+30h—-10j—6j + 6h
30k

(@)

(e)

_5lh—j
30k
® 2p-a) , p+29)  5(p-49)

r 4r o6r

_ 2 -9+9p+29)-10(p - 49)

12r

_ 24p-24q+9p +18¢ —10p + 40q

12r
_ 23p+34q
y 12r
o, 6u
2v+3  4v+6
o 6u
2v+3  2(2v+3)
o, 3u
2v+3  2v+3
4u
2v+ 3
z+1 2z-3 z
x—2y_2x—4y 3x -6y
_oz+l 2z-3 z
T x-2y  2(x-2y)  3(x-2y)
6(z+1)-312z-3)+2z
6(x —2y)
6z+6—-62+9+ 27
6(x —2y)
2z +15
T 6(x—2y)
2 5
Z oy -
a 2(a-1)
_4a-1+5a
T 2a(a-1
4a -4+ 5a
2a(a -1)
9a — 4
2a(a —1)

(®

(h)

(a)
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10.

11.

2 1

b 2
()3d+1 5d +3

_ 2(5d +3)-(3d +1)

(3d + 1)(5d + 3)
10d + 6 - 3d -1
T (3d + 1)(5d + 3)
~ 7d + 5
(3d + 1)(5d + 3)
(@ a+x=>b
a=b-x
(b) b—k=h
b=h+k
) c—-d=e+f
c=d+e+f
@ g—h-j=Fk
g=h+j+k
(e) q—p+r=s3
—p=—q-r+5
p=q+r—s
) Tk+h-—qg=2q
3g=Tk+h
q= Tk +h
3
@® Spg-r=p'—q
r=>5pqg+q-p’
(h) 3ab+s=a’b
s=a’b—3ab
(i) wx=3y
_ 3y
T x
() 2xy=3ak
3ak
T2y
(k) ¥’y=5k-4
_ Sk-4

y= 2

M) kz=p-q+k
_P-q+k
z_+

@ ah=b-c+k

b-—c+k’
h

(b) 5by"=x"-y

x4—y

5y2

b=

() cx=

a
Il
$|> SIS

(d) 3dk = Lx
Ty

dzs_x

Thy
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12.

(e)

®

(®

(h)

(a)

(b)

(c)

(d)

3ek’
Sx+y
3ek® = 12mk(5x +y)
12mk(5x + y)
e= ——————
3k
_4m(Sx +y)
- k

12mk =

Sf _ 3bk

2y 4x

3bk 2y

4x X5

3bky

10x

eg t

t  5n+4
t2

e(5n +4)

\/; =m(h +c)

g =

d—4
3d-4)=5

d—4=2
3



5-2e -
-75-2¢)=9
35+ 14e=9

l4e = 44

Sf-4 3
6f =—(5/-4)

4
a-—1
2(a—1)=4(5a)

2a -2 =20a

18a=-2

7 3
26-1 b-4
Tb-4)=302b-1)
7b—-28=6b-3

b=25

3 14
c+2 2c-1
3(2c - 1) = 14(c +2)
6c—3 = l4c +28

8¢ =-31
31
)

(b)

()

Cc =
:—31

7 _ 9
2d-5 3d+4
7(3d + 4) = 9(2d - 5)

21d + 28 = 18d - 45

(@)

3d =-73
q=_1
3
- o4l
3

3 1
+ — =
e+1 2e + 1
3 1

0

e+l 2e+l
32e+1)=—(e+1)
6e+3=—-1
Te =—4
4
7

e=—
S5 4
2f-5 Tf+1

5 4

® =0

2f =5  If+1
5(7f+1) = 4Q2f-5)

35f+5 =8f—20
27f =-25

__2
f= 27

17 = 2(30y)
60y = 17
17

y=@

15. - =0
2x-T7 x-17

2x -7 x-17
S5(x—=7)=62x-17)
S5x-35=12x-42
Tx =17
x=1
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Intermediate

(-3a)’b’c
27abc*
9a’b’c
27abc’
b’
3

16. (a)

(—3d2e4 )3
9d%¢°

_ 27d°%"

T 9d%e

=-3d%’

4fe’n)’

—16 f*gh’
—64f3g9h3
—16 f*gh’
4g8
e
9, kl)*

(27 jki)?
=729k
C 7292k
— _jl()kl
(2a - 3b)*

6a*> — 9ab
_ (2a-3b)

3a(2a - 3b)
2a-3b
3a
50%d(x + y)
10¢(x + y)?
’d
T2+

(b)

(c)

(d)

17. (a)

(b)

15x% (e - f)*
35xy(e - f)
_ 3x°
T Ty

(c)

g2+g—6

g —9g+14

_(g+3)g-2)
(g-TNg-2)
8+3

=7

6h* —13h -5
6h> +17h + 5

_ (Bh+1)(2h-5)

(@)

(e)

T (Bh+ DA +5)

_2h-5
2h +5

OXFORD

UNIVERSITY PRESS

6 — 11k + 4k*
3k* + k—14
(4k = 3)(k = 2)
T Gk+k-2)
_4k-3
T 3k+7
© (p+q):—rz
(g+r) -p
_W+qg+r)p+qg-r1)
(q+r+p)g+r-p)
_p+gq-r
Cg+r—p
(3x+y)2—4z2
15x% + 5xy + 10xz
_ Gr+y)’ -2
15x% + 5xy + 10xz

®

(h)

- Bx+y+22)Bx+y-227)

5x(3x +y+2z7)
3x +y-2z
S5x
6xz + 3yz

@ 6x> —2xz + 3xy — yz

J 3z2x + y)

T 2x(Bx—2) + y(3x—12)
_ 3z2x + y)

T Q2x+y)(B3x-2)

_ 3z

T 3x-z2

X2 = 2xz+ xy - 2yz

0 —
X° 4+ Xy —2xz-)z

_x(x=2z7) + y(x - 22)

S ox(x+y)—z(x+y)

_ (x+y)(x-22)

(- (x+y)

- xX-2

X =2

2ac + bc — 2ad — bd

(k) cx — 3cy — dx + 3dy

c(Qa+b)—-dQRa+b)

= c(x —3y)—d(x - 3y)
(c—d)2a+b)

= (c—d)xx-3y)
2a+ b

= x -3y

18. (a) =4 x 2€ x °4

3d* 6 28f°



2 1 2h x x> = 2x
(C)h_2 k_;_ﬁ ®) x+1Tx272x73
_ 2 1 3k x x(x —2)
“w e T o X+l T -3+
_ 3 _ X ><(x—3)(x+1)
K2 x+1 x(x—2)
Am*nt 24m 16m x-3
@ 36m X 8m2n® ~ 6mn> - x-2
4m’n* 24m 6mn* 3 a+4
36m . 8min . 16m 0@ T e
o 3a+2)+a+4
-8 T @+ )a+2)
© 3p*qd  64°r° . 94* _3a+6+a+4
8rt 5p° 10 pr (a+1)(a+2)
_ 3'p3q3 " 6qzr3 N 10 pr _ 4a + 10
B E3§r4 Sp5 94 T (a+1)(a+2)
q 2 1 3(b+2)
T 2p ® T 2t eono-2
® 2x2);3 . 4x22z L _20-2)-(b-D+30b+2)
Taz 21a’z = 8xy (b—1)b-2)
_2xy 2d’z 3a _2b-4-b+1+3b+6
C 74 T 4x’z 8wy - (b-1)(b-2)
9a%y? 4b + 3
" 16xc -1 -2)
9 3d _ 16be 4 2
® ET(Tex 9a ) © e " eone-3)
_3b  4bd C4(c-3)-2(c-4)
" 7¢ T 3a T (c-2)c-3)c-4)
_3b  3a _ 4c-12-2c+8
7c = 4bd (¢ =2)(c-3)c-4)
9a 2¢c -4
= 28cd T (c-2)c-3)c-4)
) ﬁ+[ﬁ+ 3 ] = T
2y T\ 152 102 (c=2)c=3)c—-4)
2 2 - 2
=z—§+(%x%) T (c-3)(c-4)
d-4 d+5
_3x 144z @ @@= @@+
S Ay oy _(d=-4)d+3)-(d+5)d-5)
=2X 9y (d +1)(d + 3)(d - 5)
4y 7 14x%z (d* +3d — 4d —12) — (d* - 25)
_ 27y - (d+1)(d+3)d-5)
56xz _d’-d-12-d’ +25
19. @ ¥ oxt L ad T (d+1)d+3)d-5)
ax—a ax-x 13-d
RENCE VS T (d+1)(d+3)(d-5)
alx-1) ~ x(a-1)
x* a-1
- 7 ax
_ Xa-1)
a2

OXFORD
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© & e—f

(e+ f)e=3f) e-3f
_ & —(e+ fle=f)
T (e+ fle-3))
_e-E@-f)
(e+ f)e-3f)
_ e —e 4+ f?
C(e+ f)e-3f)
R
(e+ f)e-3f)
38 g
® g-3 g -9
_ 38 g
T g-3 (g+3)g-3)
_3glg+3)-¢
(g +3)g-3)
_ 3g2+9g—g
T (g+3)g-3)
B 3g2+8g
T (g+3)g-3)
h 1
(@ T4 hi2
_ h 1
T h+2)h-2) h+2
_ h=(h-2)
T (h+2)h-2)
_ h—h+2
T (h+2)h-2)
B 2
T (h+2)h-2)
j+2 3
-1 20-D
j+2 3

(h)

TGHDG-D 20G-D

20 +2)-3(j+ 1)

D D)

_2j+4-3j-3

D ED)
—-j+1

2+ D -1
—(j-1

2+ DG -1

_ 1

2+ D)

OXFORD
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21.(:;1)ﬁ+13—‘;2
_ 1 + 2a
a-1 d+a)l-a)
1 2a
a-1 (I+a)a-1)
l+a-2a
(a-1)1+a)
1-—a
T @-Dl+a)

(b)

3 b
b+2 (2+b)2-b)
3 + b
b+2 (b+2)(b-2)
3(b-2)+b
(b+2)b-2)
3b-6+b
T (b+2)b-2)
. 4b-6
T b+2)b-2)
2 + 3 c
c+4 4-c 2 _16
_ ) 3 c
Te+d -4 (c+d)c-4)
2(c—-4)-3(c+4)-c
(c+4)(c-4)
2c-8-3c-12-¢
(c+4)(c-4)
. 2c¢-20
_ 2¢ + 20
I, 4d 2
2d +3e  9¢* — 44> 3e - 2d
__ L 4d 2
2d +3e  44% — 967 2d - 3e
L 4d L2
2d + 3¢ (2d + 3e)(2d - 3e) 2d - 3e
_2d—-3e—4d +2(2d + 3e)
(2d + 3e)(2d - 3e)
2d + 3e
(2d + 3e)(2d — 3e)
_ 1
T 2d-3e

(c)

(d)




2a 1
a+a-6 a-2
2a 1
S @+3@-2 a2
_ 2a+a+3
T (a+3)a-2)
_ 3a+3
T (a+3)a-2)
1 b+1
+
20-D  pr4b-2
_ 1 b+1
“20-1) T oD+ 2)
b+2+2(b+1)
T20-D(kb+2)
b+2+2b+2
20 -1)(b +2)
3b+ 4
T20-Db+2)
© — 4 - 1
¢ +2c-3 ¢ -5¢c+4
_ 4 1
T (c-D(c+3) (c—D(c-4)
_ 4(c-4)—(c+3)
T (e=D(c—=4)c+3)
_ 4c—-16—-c -3
T (c=1)(c-4)c+3)
_ 3c—-19
T (c=D(c—4)c+3)
3d -2 3d -1
d>-3d+2 d*-2d
. 3d-2 3d -1
Td-1)d-2) dd-2)
_d(3d-2)—-(3d-1)d-1)
- d(d -1)(d -2)
_3d> -2d-(3d> -3d-d +1)
- d(d —1)(d - 2)
_3d* -2d-3d* +3d+d -1
- d(d - 1)(d - 2)
_ 2d -1
T d(d-1)(d-2)
4e + 2e + 1
e—f e+2f P ief-2f7
4e 2e 1

22. (a)

(b)

(d

(e)

e J “erar P xer2n
_de(e+2f)+2e(e—f)+1

- (e~ f)e+2f)

_4e’ +8ef +2¢ —2ef +1

- (e~ f)e+2f)

6e” + Gef + 1

(e~ f)e+2f)

1 1 1

O g2 T 23 og —en _seh
I S [ 1
T 3g+2h  2g-3h  (3g+2h)2g-3h)
_2g-3h+3g+2h-1
T (3g +2h)(2g — 3h)

_ Sg-h-1
T (3g +2h)(2g - 3h)
23.(3)%
a+§
_ 4
2a +1
b
(b) I
2+ —c
2
__ b
8 + 2¢

24. (a) (2x—§j+ [1_3j
X X

2(x* —4) . x-2
X ' X
_20+2(x-2)
X x-2
=2(x+2)

xy xzyz
2.2

= IS

xy y o —x
y-x X’y
= X

Xy +x)(y-x)
_ Y
_x+y

1-x? ] 1-x

- 3 B 2

X X
_nd-x) x?
x> 1-x
_l+x
- X
k=1
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26. (a) (a+p)y=qQRa-q)
ay+py=2aq-q’
2aq—ay =py+q’
aqg-y)=py+q’

_mrq
2g -y
© km+o_ 4
m X
km +¢) = 2™
X
4m
m+c=—
kx
4m
c=—-m
kx
1 b
¢) —+4+c==
(c) 7 ]
b 1
— — —=C
d d
b-1
—_ =C
d
b—1=cd
g b1
C
4 _ Tbj+ k
CY Y= T4

y(7-4))=Tbj+k
Ty—4jy="Tbj + k
Tbj+4jy =Ty -k
Jab+4y)=Ty-k
_ Ty-k
= Th+ 4y

2
(e) al L

3_
® 3=

3(n+7b)=5(n-4a)
3n+21b=5n-20a

2n=20a + 21b
20a + 21b
n= ———
2

OXFORD

UNIVERSITY PRESS

(€3]

(h)

()

G)

27. (a)

(b)

2x = 3r
2r -5
(kx +4)2r - 5) =2x-3r
2krx — Skx + 8r — 20 = 2x — 3r
2krx + 11r = Skx + 2x + 20
r(2kx + 11) = Skx + 2x + 20
F= Skx +2x + 20
2kx + 11

kx+4 =

k—3ux = M
4

4k — 12ux =3uy
12ux + 3uy =4k
u(12x + 3y) =4k
4k
“ = T2x+ 3y
3kw + 4hx + 4
T Shw—dxy+2
x(5bw — 4xy + 2) =3kw + 4hx + 4
S5bwx —4x’y + 2x = 3kw + 4hx + 4
5bwx — 3kw = 4x’y + 4hx — 2x + 4
w(Sbx — 3k) = 4x*y + 4hx —2x + 4
) = 4x*y + 4hx - 2x + 4

S5bx — 3k
4
5z
4 1

3
+ — =
2
3

==
<

y 5z x
4x -5z
5xz
15xz = 2y(4x — 5z)
_ 15xz
Y= 2(@x-52)
ax* +bd*+c=0
bd*=-ax’-c¢
L= —ax’ — ¢
b
_ax2 +c
b

2
d=+ ax” +c

b

_ 2 hae*
b-é
k(b — €*) = 2haé®

bk — &’k = 2haé®
&’k + 2hae* = bk
&*(k + 2ha) = bk
oo bk
k + 2ha

f bk
e=4,)———
k + 2ha

k




2-f?

© y=27+3
yoff+3)=2-f
2f’y+3y=2-f
2f’y+f =2-3y
Fy+1)=2-3y

2 -3y
2 _ 270
f_2y+1
B 2 -3y
F=*\ 2y
1 1
@ —+—==y
a Jn
1 1
sz—_
n a
_ay-1
T a
a=\/;(ay—1)
Jn = 4
ay — 1
2
a
n=—>5
(ay-1)
k* =1
© TEN242 432
N St
ST YSIEY

YR +30) =k -¢
2K+ 3 =k = ¢
30X+ P =k - 2k°K°
PR+ )=k -2 %
K- 2k%x°
327 +1

kK - 2k*x%
= |———
3x7 + 1
b(x —b)
— 3
® k=T

_ b(x-b)

h
hk’ = b(x — b)
hk?

x—-b=—
b

3
x=b+&
b

2 _

k3

1 1 _ 1
Wty TF @
From (1),
v=m-—u —(3)

Substitute (3) into (2):

1 1 1
— +
u m-—u

m-—u+u
u(m—u)

m

Y

u(m —u) =
Sfim = u(m —u)
=mu—u’
W = mu—fin
=m(u—f)

M2

u-f
-

m =

29. y=p+

-2
Substitute (1) into (2):

z=p+

<R =x|Q

q

Z=p+
p L
X
L
px+q
qx
pX+q
(z=-p)px+q) =gx
pXz+qz—p°x —pq = gx
PX+qx—pxz =qz-pq
x(p* +q-p2) =qz-pq
9z - pq
P +q-pz

=p

z-p=

X =

30. (i) +

=
SIS

SN~ jw

3 1
¢ a
4ac — 3ad — cd
acd
2acd = b(4ac — 3ad - cd)
_ 2acd
" 4ac - 3ad — cd

(ii) Whena=6,c=4,d= %

26045

4(6)(4)_3(6)(1)—4(%)

-
85

b=

5

OXFORD
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31. G) K’y 35. () P =5000n" — 8000
. X=Yy + —

gm 5000n* = P + 8000
gmx = gmy + Ky 2= P+ 8000
=y(gm+ k) 5000
__gmx /P + 8000
y=—— n=,|——
gm+k 5000
(ii) Whenx=5,k=9,g=3and m =4, (ii) Given that P > 1 000 000,
NE)C)E) 50001% — 8000 > 1 000 000
3(4)+ 97 5000 > 1 008 000
_20 n*>201.6
31 When n = 14, n* = 196 < 201 6.
32.(G) Vx*-d =x+a When n = 15, n*> = 225 > 201.6.
Pod = (x+a) .. The minimum number of employees is 15.
=X +2ax+d 36. (i) T= % x 100
2ax +2a* =0 100 — lo
2a(x+a) =0 T _ b=l
100 hoo = o
a=0 or x=-a T
.'.x:—\c/z_ 5 m(lloo*lo)=lT*lo
(ii) When +a = =, T
4 b= — (-l +1,
9 100
16 (i) When T=80,1,=1.5,1,,,=13.5,
=9 =30 (135-15)+15
T 7 10O( )
2 2 =11.1
3.6 L +L =1 .
a b .. The length of mercury thread is 11.1 cm.
x y 3
A [ 37. (a =
a2 b? (@) “ a+?2
b -y a(@+2)=3
b’ a+2a=3
2
xz__(bz_yz) a+2a-3=0
- 2
b (a-1@+3)=0
=+% 12 _ 2 a=1 or a=-3
X 3 b y o
(i) Wheny=4,a=2,b=5, b)  b-2=-—
xzi% 52 _ 42 b-2"=9
5 b-2=3 or b-2=-3
411 b=5 b=-1
> 7
34. (i) Q= mcO (c) c=8- -
m= 2 t =8c-7
cl )
.. c—-8c+7 =0
(i) When ¢ =4186,0=12560,0=3, | o
12 560 (c=De=7=
"= "4186(3) c=1 or ¢c=7

=1.00 (to 3 s.f.)
.. The mass of the water is 1.00 kg.
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6d

@ 71"
6d =2d(2d - 1)
=4d*-2d
4d*—8d =0
4d(d-2)=0
d=0 or d=2
84 75
(e) m=1+7

84f =ff-4)+75(f-4)
=f"— 4f + 75f— 300
A -13f-300=0
(f=25)(f+12)=0
f =25 or f=-12
1 4 h
h+3 5 4-n
5(4 = h) +4(h + 3)(4 — h) = Sh(h + 3)
20 — 5h+4(4h— K> + 12 = 3h) = 5k + 15h
20— 5h + 16h — 4h* + 48 — 12h = 5k + 15h
97 + 16h— 68 =0
(h—2)Oh +34)=0

®

h=2 or h=- 4
9

=37
9

1 3 4
j+2 Y4 T3
G+DG+3)+3G+2)(+3) =40 + 2)( + 4)
FA3+4j+ 12437 +3j+2j+6)
=47 +4j+2j+8)
FH+Ti+12+37+15]+ 18 =45 + 24j + 32
2j ==2
j=-1
3 8 5
k+1 k+2 k+3
3(k + 2)(k +3) =8k + 1)(k +3) = 5(k + 1)(k +2)
3(k* + 3k + 2k + 6)
=8(K +3k+k+3)=5(k + 2k +k+2)
3K+ 15k + 18 = 8k + 32k + 24 — 5k* — 15k — 10
2k =4
k=2

(€9)

(h)

38. LIV S S
x—-1 x+1 1— x>
X x 1 -3

x -1 x+1 1-x?

X X 1
+ =3
x—1 x+1 x2_1
L +;=3
x-1 x+1 x+Dx-1)
x(x+D+x(x-1)+1 -3

(x+D(x-1
XHx+x—x+1=3x+Dx-1)
27+ 1=3("=-1)

=3x¥-3
=4
x=2 or x=-2
3
39. y= —(1
% 1+2x M
5
= —2
YEgiax @
Substitute (1) into (2):
3 5

1+2x  3+4x

3(3+4x)=5(1 +2x)

9+ 12x =5+ 10x
2x =4

x=-2

Advanced

154"
25an+3
-3
N 54°
494"'p"

74*b*
=743
6an+5bn—2
16a*p"*

an+lb2

40. (a)

(b)

41.

:g
8

= g,k=2,n=8
8

42.
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4., ——

45.

|
=|w|d

S5x+ 2y
3y

46. (i)

x-3 12-9x

S5x -4 4 - 5x

S5x—-4
9 - 8x
5x-4

-3 12-9%

x-3 +1279x
5x-4 5x-4
x—3+12-9x

(i) -

5x° - 4 4 -5x°

From (i),
9 — 8x?
524 |
9-8x =51 —
13x* =13
X =1
x ==1

2
47. (i) F="_
.

Fr=m"*

2
14

s|7

Fr

<
I
+
|

OXFORD
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4

=1

(ii) When F=30,m=2,r=3,

[30(3)
2
NS

+6.71 (to 3 sf)

1 1
x—1 2x+1 2x-3
Wheny =0,

Il
H+

1%

1] Il
H+

—

48. y=

1 1 1
x—1 2x+1 2x-3
Qx+D2x=3)—(x-D2x=3)-(x-D2x+1)=0
4 —6x+2x -3 - (2 -3x—-2x+3) -2 +x-2x—-1)
=0
4° —4x -3 -2 +5x-3-2"+x+1=0
2x =5

5
X —
2

2

N =

.. The coordinates are (2 % ,0 j

New Trend

49. t=2m, |—

25d°¢  15de”
494f T 214 2
25d%  21d’ f?
T 94 154l
_5d'f
T e
o 2 3
(i) c—1 B c—2
20c-2)-3(c-1)
T T (c— -2
_2c-4-3c+3
T o (c=D(c-2)
_ —-c-1
T (c=-1D(c-2)
_ c+1
T (c=-1D(c-2)

50. (a) @)




8
e+3
B+e)3-e)=8

9-¢ =8

=1

(b) 3-e=

e=1 or e=-1

51.

(-6
Tx—12
(x=6)°
52. (a) (i) Whenr=3andh=35,

A=na(3)J5* -3

=377 (to 3 sf)

(i) A=mr m

A N PRI
mr
AZ 2 2
2 : 2
h™ = - +7
_ A® + 7t
- Jr2’,2
A%+ it
=_‘_\/A2+nzr4
T
b) (u+3v)2—4v2 _ (u+3v+2v)(u+3v—2v)
u? = 25v? - (u + 5v)(u - SV)
N (u+5v)(u+v)
- (u+5v)(u—5v)
_u+v
T u-5v
2g _ 1
© 3g-3 T1T 203
4g-3 1

2¢-3 2-3g

(4g-3)2-3¢9)=2¢-3

8g-12g°-6+9g=2¢g-3
12¢° —15g+3=0
(12g-3)g-1)=0

1
§8=7 org=1

s 3
(3x—2)2 3x-2
_ 5x-3(3x-2)
C (Bx-2)

_ 5x-9x+6

C (Bx-2)

6—4x

(3x-2)’

53.

54. (i) When!=0,k=04,b=12andm=2
a=04[02) + 12(2)]

=96
(ii) k(Im+bm)=a
Im+bm=2
k
bm=2 _Im
k
b= _1
km
322 =50 2(16)62 —25)

55. (a =
(@) 8x> +14x-30 2(4x2+7x—15)

_ (4x+5)(4x-5)
- (4x—5)(x+3)

_ 4x+5
x+3
®) 73 _ 7(4-x)—-3(5-2x)
5-2x  4-x (5-2x)(4—%)
_ 28-7x—15+6x
T (5-20)(4-x)
_ 13—x
T (5-2x)(d4-x)
3a*b 21ac*
6@ e T Pavd
_3a’b _ 49abc’
" 8ab® 8 21act
B Ta
~ 8bc?
®) @ v=3T 40

When r = 2.? and s=0.9,
V= 47”(2.1%0.93)
=418 (to3sf)
(i) V= %’“ " +5)

r+s = 431_‘5/:
s 3V
r= s

— 33_V_s3
"= V4n
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3x-7 _
4x+5 ~
3x—7=24x+30
-37=21x
37
=-1 i

(c)

57. (a)

36m

6x*—-20x-16
6x>—5x-6
2(3x2 —10x—8)

T (3x+2)(2x-3)
2(3x+2)(x—4)

" (Bx+2)(2x-3)

2(x—4)

2x-3

(b)

2m -1
58. (a) k=~
k(m+4)=2m-1
km+4k =2m -1
2m—km =4k + 1
mQ2—k) =4k + 1
_ 4k +1
T2k
® —_ 4+ 6
2b+1  2b-1
_32b-1)+6(2b+1)
T @b+ D@2b-1)
_6b-3+12b+6
T @2b+D2b-1)
_ 18b + 3
T 2b+D2b-1)
92 _yz
3x° +xy
_ Bx+y)(Bx-y)
- x(3x+y)
_ 3x-y
T x

(c)
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Chapter 7 Relations and Functions
Basic

1. (a) No,the element a has two images.
(b) Yes.
(¢) No, the element ¢ has no image.
(d) Yes.

2. ()= %x+4
f(—14) = %(—14)+4=-2

£(28) = %(28) +4=16
f(ijzz va=4d
8) 7|3 8
2\ 3( 2 .19
f(‘@)‘ 7( 9)*4‘35

3. f(x)=9 —4x
i) f4H=9-44)
=-7
(i) f(-2)=9-4(-2)
=17
(iii) f(0) =9 — 4(0)
=9
(iv) £(1) + f(=5) = [9 - 4(1)] + [9 - 4(-5)]
=34
4. g(x)=3x-13
i 2@ =3(18)-13

=11
(ii) g(-6)=3(-6)-13
=-31
1 1
(lll)g(4§) =3(4§j -13
=0
(iv) g(7) + g(=3) = [3(7) = 13] + [3(=3) - 13]
=8+ (-22)
=-14
o 3o o
=-9-(-15)
=6

Intermediate

5. h(x)=-3x+12
(i) hBa) - h(2a) =[-3(3a) + 12] — [-3(2a) + 12]
=-9a+ 12 + 6a - 12
=-3a
(ii) h(a)=0
so=3a+12=0
3a=12
a=4

(iii) h(%aj + h(a) = {—3(%a] + 12} + [-3a + 12]
=-2a+12-3a+ 12
=-5a+24

6. f(x)= %x+3,g(x)= %x—4

@ @ f(7)+g(35)= {%(7) + 3} + [%(35) - 4}
=2+3+7-4
=8
. 2 1
(i) f(-2)-g(-15)= {7(_2) + 3} - {g(—IS) - 4]

=—=- +3+3+4

I
\=)
IS N

(iii) 3f(2) — 2g(10) = 3

1
~| N

(2)+ 3} - 2{%(10) - 4}

—
\S]

== +9-4+8
5
=143
.1 12 1
(iv) 5 f=7)-92(0)= §{7(—7) + 3} -9[5(0) - 4}
2
=—Z2+1-0+36
3 + +
1
=36§
(b) @) f(x) = g(x)
2 1
7x+3—§x—4
1
7x— gx——4—3
3
gx——7
2
X——Slg
(ii) f(x) =8
2
7X+3=8
2
7)C—5
=17
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7. f(x)=12x-1,g(x)=9-5x
(i) f(x) =23
12x-1=23
12x =24
x=2
(i) gx)=24
9-5x=24
Sx=-15
x=-3
(i) gx)=2x
9—-5x=2x
7x=9
2
x=l7
>iv) f(x) = =5x
12x—1=-5x
17x=1
1
17
) f(x) = g(x)
12x-1=9-5x
17x =10
210
17

8. f(x)=11x—7,F(x)=%x+3
@ f(py=11p-7
. 1 3 3 1
(ii) F 8p+§ =7 P+§ +3

3
=6p+ 3 +3

X

3
(iii)f(ﬁpj +F(4p - 12)
3 3
—ll(ﬁp) -7+ |:Z(4p—12)+3:|
=3p-T+3p-9+3
=6p-13

OXFORD
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Advanced
9. fr)= > s_ 7
. 3(-2)-7
M f(-2)= ——5—
5
=-1 3

(i) f(x)=5
3x-7
8
3x-7=40
3x=47

=5

2
x=15§



Chapter 8 Congruence and Similarity

Basic

1. Aand D,Band H,C and F, E and /
i or
(ii) PC
(iii) CA
(iv) LQPC
(v) LCAB
(vi) £BCA
3. (i) AB=CD,BD=DB,AD=CB
(i) ~ABD = /CDB, /ADB = /CBD,
/ BAD = /. DCB
4. (i) PQ=QP,0S=PR,PS=0R
(ii) £PQOS=2QPR, £PSQ = ~ZQRP,
/. QPS=/PQOR
5. (i) AB=AC,BQ=CP,AQ =AP
(ii) LABQ = £ACP, LAQB = /APC,
/ BAQ = /. CAP
6. (a) x=40,y=50,z=50
(b) x=44,y=54,7=82
(¢) x=6.75,y=88

d) x=63
2 1
7 @ 550000 = 750 000
3 1
(b) 450 000 ~ 150 000
05 1
(c) =
40 000 ~ 80 000
75 1
@

10 500 000 _ 1 400 000
8. 4 cm represents 30 m
1 cm represents 7.5 m
oo Scaleis 1 emto 7.5 m
9. (i) Actual perimeter = 2(5 + 4)(15)
=270 m
(ii) Actual area = (5 x 15) x (4 x 15)
=4500 m’
10. 2 cm represent 3 km
1 cm represents 1.5 km
(a) 24 cm represent 36 km
(b) 10.5 cm represent 15.75 km
(c) 14.2 cm represent 21.3 km
(d) 2.6 cm represent 3.9 km
11. 1 cm represents 0.4 km
0.4 km is represented by 1 cm
(a) 800 m is represented by 2 cm
(b) 0.2 km is represented by 0.5 cm
(c) 3.6 km is represented by 9 cm
(d) 2 km 400 m is represented by 6 cm

12

13.

14.

15.

16.

17.

18.

19.

20.

. (a) 2 cmrepresents 3 km
16 cm represents 24 km
(b) 1.2 cm represents 3 km
16 cm represents 40 km
(¢) 2.4 cm represents 9 km
16 cm represents 60 km
(d) 0.5 cm represents 0.25 km
16 cm represents 8§ km
(a) 25 km is represented by 2 cm
480 km is represented by 38.4 cm
(b) 75 km is represented by 5 cm
480 km is represented by 32 cm
(¢) 25 km is represented by 9 cm
480 km is represented by 172.8 cm
(d) 120 km is represented by 0.5 cm
480 km is represented by 2 cm
1 cm represent 5 km
17.6 cm represents 88 km
1 cm represents 0.25 km
(a) 18 cm represent 4.5 km
(b) 16.5 cm represent 4.125 km
(¢) 65 cmrepresent 16.25 km
(d) 7.4 cm represent 1.85 km
0.5 km is represented by 1 cm
0.25 km” is represented by 1 cm’
20 km” is represented by 80 cm’
1 cm represents 0.2 km
1 cm’ represents 0.04 km’
(a) 5 cm’represent 0.2 km’
(b) 18 cm’ represent 0.72 km’
(¢) 75 cm’ represent 3 km®
(d) 124 cm’ represent 4.96 km’
1 cm represents 75 km
(a) 12 cm represent 900 km
(b) 8 cm represent 600 km
(c) 20.5 cm represent 1537.5 km
(d) 22 cm represent 1650 km
(i) 1 cmrepresents 1.2 km
5.4 cm represent 6.48 km
(i) 10 km 80 m is represented by 8.4 cm
(iii) 1 cm’ represents 1.44 km®
3.6 cm’ represent 5.184 km’
(i) 4 cmrepresent 3 km
1 cm represents 0.75 km
10.5 cm represent 7.875 km
. 1
@ 757000
(iii) 0.5625 km’ is represented by 1 cm’
32.4 km’ is represented by 57.6 cm’
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21. (i) Actual length=2.6 x 1.6
=416 m
.. Actual dimensions are 4.16 m by 4.16 m
(ii) Actual area = (2.6 x 1.6) x (1.8 x 1.6)
=120 m* (to3s.f)
(iii) Actual total area = (6.0 x 1.6) x (6.0 x 1.6)
=92.16
=92 m’ (to the nearest m°)

Intermediate

22. (a) ¢c=48,¢=92,z=17
a=p=180-92-48
=40
s.a=40,c=48,p=40,4=92,z=7
(b) a=58,b=10,g=8.5,y=32
(¢) a=39,p=6,qg=66
r=180-66 -39
=175
s.a=39,p=6,q=66,r=175
d) b=65,p=6,r=7
23. (a) b=102,p=73,g=6,5=17
(b) a=115,c=42,d=62,x=41,y=11
(€ a=76,b=80,p=92,r=57
d) a=58,b=7,5s=83,x=72

24. (a)
R
A
10 cm
10 cm 8 cm
6 cm
I R N
B 8 cm C (0] 6 cm P
AB=PQ=6cm
BC=QR=8cm
CA=RP=10cm
.. AABC = APQOR
OXFORD
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(b)

65°
B 7 cm C 0 7 cm R

£/ BAC = LQPR = 50°
LABC = LPQR = 65°
LACB = £LPRQ = 65°
BC=QR=7cm

.. AABC = APQR

)
A
60°
5cm
70° 40°

4.6 cm c R

£LACB =180° - 60° - 70°
=50°

Since the triangles do not have the same shape and

(c
B

P
4.6 cm
5cm Q

size, they are not congruent.
25. (i) £ABP =180°-90°-23°
=67°
(i) Using Pythagoras’ Theorem,
AP*+5% =13
AP*=13"-5
=144
AP =12 cm

Area of AABC = % (10)(12)

=60 cm’
26. £LBAC = LEDF = 60°
£ ABC = £ DEF =50°
£/ ACB = £ DFE =170°
Since all the corresponding angles are equal, AABC is
similar to ADEF.

27. PQ _39 5
XY~ 26
OR _139 _ 53
YZ ol
PR _126 _ 5
XZ ~ 84

Since not all the ratios of the corresponding sides are equal,
APOQR is not similar to AXYZ.



2. L _ 32
8 4
= 2 x 8
4
=64
Actual length is 6.4 m.
29. (i) pPS _ PO
AD AB
E = ﬁ
18 24
PS = 36 x 18
24
=27
.. Width of PQRS is 27 cm.
(i) PO _ OR
AB BC
PO _ 36
24 18
36
PO =" x24
=15 >
=48
... Length of PORS is 48 cm.
h 12
30. (a) — = —=
@ 8.4 2
n=12 g4
2
=504
.. Height of the smaller mould is 5.04 cm.
l 2
b) L = 2
®) 76 12
1=2 x76
12
=127 (to3s.f)
.. Length of the base of the larger mould is 12.7 cm.
24
3. (a) — ==~
@ 55 10
r = 24 x5.5
10
=132
.. Radius of the larger cone is 13.2 cm.
10
p) £ =Y
®) 84 24
c= & x 84
24
=35

.. Circumference of the smaller cone is 35 cm.

32.

33.

34.

35.

36.

37.

3
+
=
—_
oo

g
T4x =153
4

M £
y+28 4
4y =3y +84
y=84
Lx=9,y=84

(i) 5 cmrepresents 2 km

7 cm represents 2.8 km
(ii) 4 km is represented by 6 cm
2.8 km is represented by 4.2 cm
(i) 16km’is represented by 1 cm’
64 km’ is represented by 4 cm’
(ii) 4 km’ is represented by 1 cm’
64 km” is represented by 16 cm’
1 cm represents 15 km
14 cm represents 210 km
(a) 7km is represented by 3 cm
210 km is represented by 90 cm
(b) 35 km is represented by 4 cm
210 km is represented by 24 cm
(c) 10.5 km is represented by 5 cm
210 km is represented by 100 cm
(d) 6 km is represented by 7 cm
210 km is represented by 245 cm
(a) 2 cmrepresent 15 m
4 cm’ represent 225 m’
24 cm’ represent 1350 m’
(b) 4 cm represent 25 m
16 cm’ represent 625 m’
24 cm’ represent 937.5 m’
(c) 4 cm represent 600 m
16 cm’ represent 360 000 m’

24 cm’ represent 540 000 m’
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38.

39.

40.

(d) 1.5 cm represent 120 m
2.25 cm’ represent 14 400 m’
24 cm’ represent 153 600 m’

1 cm represents 0.5 km

1 cm’ represents 0.25 km®

36 cm’ represent 9 km®

(a) 0.25 km is represented by 1 cm
0.0625 km” is represented by 1 cm’
9 km” is represented by 144 cm’

(b) 0.125 km is represented by 1 cm
0.015 625 km’ is represented by 1 cm’
9 km” is represented by 576 cm®

(¢) 0.75 km is represented by 1 cm
0.5625 km” is represented by 1 cm’
9 km” is represented by 16 cm’

(d) 2 km is represented by 1 cm
4 km’ is represented by 1 cm’
9 km” is represented by 2.25 cm’

100 m” is represented by 1 m’

10 m is represented by 1 m

40 m is represented by 4 m

5 km is represented by 1 cm

25 km’ is represented by 1 cm’

225 km® is represented by 9 cm’

Advanced

41.

42.

(a) False
(b) False
(¢) True
(d) False
(e) False
() True
(g) False
(h) True
(i) True
(j) True
(k) False
(1) False

() x+6

<
|
|
X
~

Il
—_
—

|
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(b)

(c)

()

43. (i)

x+9

x+9

<
—+
o
1l
|
X
o)

=
I
—_
=~
|

<
1]
—
o
|

y+6% 18
8 10
y+6g=§x8

3 10
11
y_7ﬁ
2 11
..x=6§,y=7E
x _ 8
x+5 12
12x = 8x + 40
4x =40
x =10
y _ 12
15 8
12

— x15
8

s

y

=22

N —

1
Sox=10,y=22—
x y 3

CO+6
6

CO+6 x 6

7
4
7
4

—

CQO =4—- cm



iy SR - 12
4L
CR = 12 x 12
4§+6
=510m
7
44. Let 1 cm represent 100 m.
C
5cm 4 cm
.
A B

3cm

5 cm represents 500 m
s AC =500 m
45. (i) 1 cm represents 500 cm
.. Scale is 1 : 500
(ii) Perimeter=2(2.4 + 4)(5)

=64 m
Areca= (24 x5)x (4x5)
=240 m’
.. PB BA
46. (i) E = ﬁ
PB 16
18 ~ 24
PB = g x 18
=12cm
iy LR - QR
PA BA
PR _ 24
9 16
PR = E x 9
16
=135cm
BR =PB + PR
=12+135
=255cm

47. (a) 1 cm represents 45 000 cm
1 cm represents 0.45 km
Son=045
(b) Actual distance = 32.5 x 0.45
=14.625 km
(¢) 1 cm represents 450 m
1 cm’ represents 202 500 m’
1 cm’ represents 202.5 ha
221
202.5

=110 cm’ (to 3 s.f)

Area on the map =
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Chapter 9 Geometrical Transformation 4.

Basic

1.

—~
0

=

=
b

o

.. The coordinates of the reflection of the point (2, 5) is 5. Let the translation vector T be

6,5).

I

.. The translation vector of T is [ :‘71 ) and Q(2, 10).

p= -1, q= 3
3. 8
I\
3 6 R
(@ (7,3)
(b) (6,-2)

OXFORD
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=

=

TTT
T
T
T
|

W

(ii) The centre of rotation is (4, 6). The angle of rotation
(a) The coordinates of B are (3, 10). is 90° clockwise or 270° anticlockwise.
(b) The coordinates of C are (8, 3). 9. R'represents (4 x 160°) — 360°

= 280° anticlockwise rotation about the origin.

R’ represents (5 x 160°) — 720°
= 80° anticlockwise rotation about the origin.
10.
5 J = +
/
/
/ +
., /|
9, /|
=y 49 )
/
X / L
= 7 3
) - = / I
= / - X i
/ =
= /

.. The equation of the image of the line

(@ y=-x-3 y=3x+4isy=—lx+i.
(b) y=-x+3 3773
(© y=—x+9
@ y=-—x-1

oxo
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11.

14.

.. The equation of the image of the line x + y =4 is
y=x+4.

12. Let the translation vector T be ( p ] .
q
p + 1 _|9
q 3 7
p 3
q

+~ oo N ©

sLx=6,y=1
.. [ 8 h 4
(i) + =
h)_(-4
k 2
h=—4,k=2
13. (i) ZKX'=20°
XZ=X'Z
Ry - 180°-20

2
= 80° (base £ of isos. A)

(i) YZY' =20°

P
tan X'ZY = —
an 4
~ 7
X'ZY =tan™" —
an 1

=60.3°(to 1 d.p.)
" YZX' = 60.3° - 20°
=40.3°

OXFORD
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(i) The line of reflectionis y=x—1.
(ii) The centre of rotation is (0, 2) and the angle of rotation
is 180°.

(iii) AK is mapped onto AQ by a translation ( 72 ] .

(iv) A 90° anticlockwise rotation about (0, 0).



Revision Test B1 4
5. h(x)=5x+ =

1. X -y =28 54
(@ +y)(x-y)=28 h=3)=5=3)+ 3
4(x +y)=28 1
=—l4%
x+y=7 5
(x +2y)'= 4(x + y)* h(4)=5(4)+%
=4(77 4
=19 =203
4bh -1 a+3 7 7 4
2. (a X h(—jzj(—)+_
@ 3 W a3 25 25) 75
_4b-1  a+3 _,1
= 2@+3) S @h-Db+3) . 5 o\ 4
R n(-5)=s(-7) + £
a(b + 3) 7
:—3—
®)  4—dr+ D =0 10
x 6. (i) AADO
4x—4x*+3 =0 (i) ACOB
2 _
A -4x-3=0 (iii) AADC
(2x-3)2x+1)=0 S 82147
x=§ or x=_% 8T
1 x+8=§ x 8
=1= 7
2 =32
.'.x=1%orx=—% x=24
. y _21+7
30 -+ =rp-1 e
2pr+ 10p—gr—5q =pr—r 28
—5g =qgr—pr— y=""x6
10p—-5g=qr—pr-r 7
=rig-p-1) =24
,= 10p-5q L x=24,y=24

Tgq-p-1
(ii)) Whenp=6,9=-3,
re 10(6) — 5(=3)
-3-6-1
=71
2
4, (i) x=-lorx=6
-1+6

(i) x =

=2

N —
\9)

.. Equation of line of symmetry is x = 2% .

(iiii) When x = 2 % .

:—121
4

.. Minimum value of y is —12% when x =2 % .

oxrORD
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=

.. The coordinates of the reflection of (7,9) in x =2 is
(-3,9).

9. Let the translation vector T be [ Z ] .
4 2 a
= +
a| _ 41 (2
b 6 3

3]s

[\

A+(§]
-(5)-(3)
(o)

.. The coordinates of A are (6, —10).
10. Let & be the height of the larger jar.

l:é
2 3
h=%x12
4
- 18

.. Height of larger jar is 18 cm.

OXFORD
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11. (i) 5km is represented by 4 cm
40 km is represented by 32 cm
(ii) 16 cm’ represents 25 km”
12 cm’ represents 18.75 km’
18.75 km® = 187 500 ha
2.6 %
X

560 560
X - x+1
560(x + 1) — 560x = 10x(x + 1)
560x + 560 — 560x = 10x* + 10x
10x* + 10x = 560 =0
X +x-56=0 (shown)
(iii) (x + 8)(x—7)=0
x=-8 or x=7

(rejected) 2% =80
X

(ii) =0

.. Original price of each casing is $7,
number of casings bought is 80.
13. (a) Whenx=2,y=a,
a=5+42)-2°
=9
Whenx=3,y=>b,
b=5+4(3)-3
=8
sa=9,b=8

(b)

1l

ik

1t
mr=my

3

(¢) (i) Whenx=15,y=8.8
(ii) Wheny=6,x=03o0rx=3.7




Revision Test B2

1. (a) 20.75*-0.75

=(20.75 + 0.75)(20.75 - 0.75)

= (21.5)(20)
=430

(b) 1597 x 1603
= (1600 — 3)(1600 + 3)
= 1600* - 3
=2 560000 -9
=2559991

2_ 2 2+ 2_2
2@ LT L drp = 2pg
S5(p"+2pg+q°) 25(p+q)
P+a)p-q) 25(p+¢q)

5(p+q) (p-q)

_ 5
P—q
w 1
(b) -
2w -5 10 — 4w
w 1
= +
2w—5  22w-15)
: 2w+ 1
T 202w-3)
5b — ac* 2
3. i) —— ==
® 3bc —4a 3
15b — 3ac® = 6bc* — 8a
3ac® + 6bc* = 8a + 15b
*(3a + 6b) = 8a + 15b
&= 8a +15b
3a + 6b

oo [8a+15b
3a + 6b

(ii) Whena=2,b=1,

8@ +1501)
C=A32)+60)
=1.61 (to3s.f)

4. y=G-x)(2x+3)
Wheny =0,

x=3 or x:—g
2

:—11
2

1
A(flz, 0), C(@3.0)

At maximum point,

2
2

—ll+3
X= —=

1l
Al

=10l
8

... Coordinates of the maximum point are (% , 10 %)
Let the lengths of the two squares be x cm and
(72 — x) cm.

X 72 — x
(Zj+( T )2—170
2 2
X S84 - ldx T o,

16 16
x4+ 5184 — 144x + x> = 2720
2x" — 144x + 2464 =0
X =T2x+1232=0
(x-28)(x—44)=0
x=28 or x=44
72-x=44 72-x=28
.. The length of each part is 28 cm and 44 cm respectively.

i) fx)= %x—4

f(a) = %a—4

(i) F(x)=8x+3

1 1.1
Flg—2¢)=8{g 2% +3
=1-4a+3
=4—-4a

(iii) f(5a) + F(2a - 3) = % (5a)-4+82a-3)+3
=2a-4+16a-24+3
=18a-125

£ BAC = 180° - 90° — 45°

=45°

Since the triangles do not have the same shape and size,

they are not congruent.
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8. g—; = % 11. (i) 1 cm represents 0.75 km
0.75 km is represented by 1 cm
% = % 15 km is represented by 20 cm
3 (ii) 46 cm represent 34.5 km
X = I x 10 (iii) 1 cm’ represents 0.5625 km’
8 cm’ represent 4.5 km’
= 7 (iv) 3 cm’ represent 1.6875 km’
PR _ PO 0.25 km is represented by 1 cm
AC ~ AB 0.0625 km” is represented by 1 cm’
y _ 14 1.6875 km’ is represented by 27 cm’
10 8 12. (a) Whenx=-2,y=a,
y=1 10 a=3(-2)"-4(-2)-30
8 =-10
=171 Whenx=1,y=b,
2 b=3(1) —4(1) 30
x=5—,y=17% =-31
~a=-10,b=-31
9. Let & be the height of the smaller rocket. (b)
h _5
247
h=2 x24
7
=17 l
7 =
.. Height of smaller rocket is 17% cm. :
10. }
= : (¢) () Whenx=3.6,y=-55
(ii) Wheny=0,x=39o0rx=-2.6
(iii) When y = -20,x=2.60rx=-1.3
3 3 6
(i) The coordinates of A under the two reflections are
(-1,-2).
(i) The point which remains invariant is (2, 2).
OXFORD
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Mid-Year Examination Specimen Paper A

Part I
1200m
1. A d= ———
verage spee 6 minutes
_ 1200 +1000
T 660
=12 km/h

2. (a) 5x(x-3)=0
x=0 or x=3
6y +y-1=0
Gy-D2y+1)=0

(b)

:l or :—l
3 Y=73

3. 3x-y=13 —()
Y1
3 4 @
(1)x3:9x-3y=39 —(3)
2)x12:4x-3y=12 —(4)
B)-4):5x=27
x:Sg
5
Substitute x = 5 % into (1):

2
3(55)—)1—13

1
161 _y=13
=)
y=161 _13
5
1
=31
Y=I3
2 1
nx=52 y=31
1= 503

4. (a) 40-10x
=104 - 1)
=102 + x)(2 - x)

(b) 2ac —2bc - bd + ad
=2c(a—b) + d(a—b)
=(a-b)2c+d)

5. 3@’ +bY)
=3[(a + b)* — 2ab]

ey

=489
6. () a’=b’=(a+b)a-b)
(ii) 88.74°—11.26" = (88.74 + 11.26)(88.74 — 11.26)
= (100)(77 48)
=7748

10.

() 3x—y =ax+b
3x—ax=y'+b
x3-a)=y"+b

_ Y +b
T 3-a

(ii) Whena=5,b=7,y=-1,

D> +7
3-5

x=

=4
2x —y)(x + 3y) — x(2x — 3y)
=2x" + 6xy —xy — 3y" = 2x” + 3xy
=8xy -3y’

a a-2
@3-

_2a-(a-2)

B

_a+?2

6
(b) i A
m
_5n-17
T mn

2 3p 5

+ _
3p+4q 16> -9p> 3p-4q
_ 2 3p 5
“3p+4q (Bp+49)B3p-4q) 3p-4q
_2Bp-49)-3p-5Cp+4q9)
T (Bp+49)X3p —4q)
_6p-8g-3p—-15p—-20¢q
~ GBp+49B3p-49)
~12p - 28¢
Bp+49)3p -49)

~ 12p +28¢
 (4q +3p)(4q - 3p)

[3)0-2)

_4x’ =25  2x-5

7

mn

(c)

4x* 2x
_ 2x+5)2x-5) % 2x
4x2 2x -5
_2x+5
T 2x
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1 1 1
11. =6
3—x+1—2x (3—4){]

1-2x+3-x _ 6
(B-x)1-2x) ~ 3-—4x
4 - 3x 6
B-x)(1-2x) ~ 3-4x

(4 -3x)(3 —-4x) =6(3 —x)(1 —2x)
12— 16x—9x + 12x" =6(3 — 6x — x + 2x%)
12 -25x + 12x° = 18 — 42x + 124°
17x =6
6
17
12. Let the cost of each bracelet and each pair of earrings be

$x and $y respectively.
3x+ 6y = 1140 —(1)
7x+9y = 1910 —(2)

3.9
Dx —: Zx+9y=1710 —(3
(D ) y 3

)= (3): %x =200

x=80
Substitute x = 80 into (1):
3(80) + 6y = 1140
240 + 6y = 1140
6y =900
y =150
.. Each bracelet costs $80 and each pair of earrings costs
$150.
k.
d2
Whend=2,R=23,
k.
22
k=23x4
=92
92
=7
Whend =23,
23
=174 (to3s.f)
.. The resistance is 17.4 ohms.

13. R=

23 =

OXFORD
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14. Onmap A,
2 cm represent 5 km
4 cm’ represent 25 km’
72 cm’ represent 450 km”
On map B,
4 km is represented by 3 cm
16 km’ is represented by 9 cm’
450 km” is represented

by 253% cm?

.. The forest is represented by an area of 253% cm’ on
map B.
15. (@) Yes
(b) No, the relation is not a function since the element 3
in the domain has two images, p and s in the codomain.
16. (i) AABD and ABCD
BD
" AB
CD _x

... CD _
(i) CB

a c

cp=%
C

17. (a) LACT =180°—-56° —78° (£ sum of ACAT)
=46°
/DGO =180° —46° — 78° (£ sum of AOGD)
=56°
Ce0
A G
T D
AT =GD=9cm
CA=0G=122cm
CT=0D=104cm

. ACAT = AOGD
(b) ZRUN =180° —78° — 56° (£ sum of ARUN)
=46°
/ EPI =180° — 56° — 46° (£ sum of APIE)
=78°

Reo P

UsE

Ne T

Since RU # PE, UN # EI and RN # PI, ARUN is not
congruent to APIE.
18. R’ represents (3 x 130°) — 360° = 30° anticlockwise about
the origin.
R’ represents (5 x 130°) — 360° = 290° anticlockwise about
the origin.



Part II
Section A

x—1
2x+3

x—1=(@+4)2x+3)

=2xy+3y+8x+ 12
2xy + 7x=-3y-13
x2y+7)=-By+13)

3y+13
- 2y +7
2. (a) 24m’—13m -2

=@8m+ 1)Bm-2)

(b) 2d* - ap — 2ac + pc
=a(2a—-p)—ca-p)
=(a-c)2a-p)

(c) 64x° —25y* — (8x—5y)
= (8x+ 5y)(8x—5y) — (8x - 5y)
=@8x—-5y)8x+5y-1)

3. (@) 3x—4-73-2x)=0

3x—4-21+14x =0

17x =25

25
17
18
17

(b) 8y -5 =98 —(y +9)

64y* — 80y + 25 =98 — y* — 18y — 81

65y - 62y +8 =0

(13y—2)(5y—4) =0

=y+4

X

orye &
5

ol

y =
4, x-2y=3 —(1)
6y—-3x=4 —(2)

(1) x(=3): 6y -3x=-9 —(3)

Section B

7.

The two equations represent two parallel lines which do

not meet.
5. (i) 4 cmrepresents 5 km
1 cm represents 1.25 km
-~ Scaleis 1 : 125 000
(ii) 9.4 cm represents 11.75 km
(iii) 1.5625 km” is represented by 1 cm®
64 km’ is represented by 40.96 cm’
6. V=k* —(1)
1.96V = kR* —(2)

R?
2)+1): —5 =196
r
R =1.96r"
R =14r
... The radius will increase by 40%.

9x —15 3(3x -5)
@ 57 25 T Grr5)3r-5)
3
3x+5
(By-2)»y-2)-5y

32 —6y—2y+4 -5y

(b) y—4 = y—4
3" =13y + 4
y—4

_Gy-hy-4)
= v 4
=3y-1
Let the numbers be x and x + 2.
X+ (x+2)* = 1460
X+ +4x+4 = 1460
2% +4x - 1456 =0
X +2x-728=0
(x+28)(x-26)=0
x=-28 or x =26
x+2 =28
.. The numbers are 26 and 28.

(@ p=a+bq

When g = %,p=6,
a+ Lp=6_(1)
6
1
When g = §,p=10,

1
+-b=10—-2
at 3 (@3

(1) X 6:6a+b=36—(3)
2)%x3:3a+b=30 —4)
(b) (H)-2):3a=6
a=2
Substitute a = 2 into (4):
32)+b =30
6+b=30
b =24
() p=2+24q
(i) Wheng =2,
p=2+24(2)
=50
(ii) Whenp =0,
0=2+24q
24g =-2

q=—E
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480

10. @ 0
X
L 480
(i) —
aip 20 _ B0y
x-2 X

480x — 480(x — 2) = 8x(x - 2)
480x — 480x + 960 = 8x* — 16x
8x" — 16x - 960 =0
X’ —2x—120 =0 (shown)
@iv) (x = 12)(x + 10) =0
x=12 or x=-10

— =40
X

. Mr Lim’s car used 40 [ to travel 480 km.
11. (a) Whenx=-1,y=a,
a=5-(-1)-(y
=5
Whenx=2,y=>,
b=5-2-2°

(b)

(¢c) (i) The equation of the line of symmetry of the graph
isx=-0.5.
(ii) Greatest value of y =5.25.
(iii) When y =4,x=0.6 or x = -1.6.

OXFORD
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Mid-Year Examination Specimen Paper B

Part I
1. 3x-4y=9 —()
4x +5y=43 —(2)
(1) x4:12x-16y=36 —(3)
2) x3: 12x+ 15y =129 —(4)
4)-(3):31y=93
y=3
Substitute y = 3 into (1):
3x-43)=9
3x-12=9
3x =21
x=7
Lx=T7,y=3
2. (@ (x+2)(x+3)—x(x-3)
=X +3x+2x+6—x"+3x
=8x+6
(b) (2x + y)(x —y) — 2x(x - 2y)
=2x2—2xy+xy—y2—2x2+4xy
=3xy—y
3. (a 12p°-3pg’
=3p(p’ - q’)
=3p(2p +9)2p - q)
(b) 6ax + 3bx — 6ay — 3by
=3(2ax + bx + 2ay — by)
=3[x(2a + b) — y(2a + b)]
=3Q2a+b)(x-Yy)
6
x
6x*—6="5x
6 —5x-6=0
2x=-3)3x+2)=0

4. 6x— — =5

5. a-bv=72
(a+b)a-b)=T2
6(a—b) =72
a-b=12
b-a=-12

3b—-3a =-36

6. (a) %_2

4x —5(x-3)
x(x=3)
_4x-5x+15
T ox(x=3)
15-x
x(x=3)

b |2+ | 1Y
yo-xy xt—ay xy

( x ] 2
yy-x) x(x-y)) x+y
~ y2—x2 y xy
xy(x—y)  x+y
_ G+ -x) Xy
Cowke-y) T oxty
=-1
7. x7Q=ﬂ+2
7 S5a
35ax — 10ay = 21y + 70a
10ay + 21y = 35ax — 70a
y(10a + 21) = 35ax — 70a
_ 35ax - 70a
© 10a+21
8. () y=axX’+bx+5
Whenx=1,y=0,
0=a(l)*+b(1)+5
a+b=-5—-)
Whenx=3,y=2,
2=a(3)’ +b3)+5
9a+3b=-3
3a+b=-1—2)
(i) 2)-(1):2a =4

a=2
Substitute a = 2 into (1):
2+b=-5
b=-7

. Equation of the curve is y = 2x* - 7x + 5
9. (i) (x+Dx-1)=90
2" = 2x+x—1=90
2x°—x=91=0 (shown)
(i) x-7)(2x+13)=0
x=7 or x:—E
2

- 6L
2
(iii) Perimeter =2[2(7) + 1 + 7 — 1]
=42 cm
10. 1 cm represents 0.2 km
1 cm’ represents 0.04 km’
40 cm’ represent 1.6 km’
0.05 km is represented by 1 cm
0.0025 km” is represented by 1 cm’

1.6 km® is represented by 640 cm’
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11. (a) y=ky’
Whenx=3,y=108,
108 = k(3)*

=27k
k=4
Loy=4x
(b) y=k(x+4)
Whenx=1,y=10,
10=k(1 +4)
=5k
k=2
Ly=2(x+4)
Whenx=2,y=a,
a=22+4)
=12
Whenx=b,y=35,
5=2(b+4)

> =b+4
2

NS

La=12,b=-1—=

12. (i)

L

1

>

(i) x=2,y=3
2

13. f(x) =5x - 3

£(3) = 5(3) - %
1
=14%

3 2
f(=5)=5(-5) - 3

OXFORD
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14. AP=PB=BR=RC=CQ=0A
£LPAQ = LAPQ = LAQP = 60°
/BPR = /PBR = /PRB = 60°
LROC = LORC = LQCR = 60°
/PRQ = /RPQ = /POR = 60°
Since AAPQ and ARPQ are equilateral triangles with
sides of equal length, AAPQ is congruent to ARPQ.
xX+9_5+7
9 71

x+9=£ X9
7

15.

A=
|

16. (a) Length of P'Q’ = Length of PQ
=4 units
x-coordinate of Q' =4 + 4
=8

The coordinates of Q" are (8, 2).
s k=8

(b) Since (2,3.5) is 1.5 units away from P, its image will
be 1.5 units away from P’ i.e. (5.5,2)

(¢) Since (7,2) is 1 unit away from Q’, the coordinates
of the original point will be 1 unit away from Q
ie. (2,5).

Part I1
Section A

1. (@ () y=kQx+1)

Whenx=2,y=75,

75 =k[22) + 1T
=25k

k=3

S y=32x+1)

(ii) When x =3,

y =323) + 1

=147



®) () F= —— 2. i ¥
When R=125,F =4, (i) 80 h
4= k x=3
- 3i2s Giy %0 _8 _ 3%
_k x-3 x 60
s N R
k=20 x-3 x 60
P 20 60x - 60(x-3) =x(x-3)
T 60x — 60x + 180 = x* — 3x
(i) F x*=3x-180 =0 (shown)
A (iv) (x= 15)(x + 12) =0
x=15 or
80 _51
X 3
.. Time taken is 5 h 20 min.
Section B
o > IR 5. (a (a-b)y =87
x a’ —2ab+ b’ =87
(a) () Y=u3:3 a+b—-2(75) =87
. 2x a+b*—15=87
TN @+ b =102
Y(x+3)=2x 3a’ +3b” =306
2x - xy* =3y’ (b) xXy+2x-3y=06
X2 -y =3y’ Xy +2x-3y-6=0
. 3y’ x(y+2)-3(y+2)=0
2-y =3y +2)=0
(ii) Wheny=1, x=3 or y=-2
2 X
Y= 3(1) 6. Let the original fraction be ;
2-(1)
x—1 1
=3 1% —(
® 3,5 __3 2(5) Y X
4x-2y  y-2x  2y—4x 2(y-2x) x> _1 —(2)
7 y+3 2
3 m From (1),
: 6x—6=y-1
() A(-1,0),B(5,0)
L 145 br-y=5-0)
(i) x= — From (2),
=2 2x+6=y+3
When x =2, x-y=-3—4
y=22+1)2-5) B)—(#4):4x=38
=-18 x=2
-~ Coordinates of minimum point are (2, -18). Substitute x =2 into (4):
22)-y=-3
4-y=-3
y=1

.. The fraction is % .

x =-12 (rejected)
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7.
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(i) 0.25 km is represented by 1 cm
6 km is represented by 24 cm
.. The length of the line representing the coastline is
24 cm.
(ii) 1 cm’ represents 0.0625 km’
60 cm’ represent 3.75 km’

. The actual area of the marine park is 3.75 km”.
(i) (x+2)(x-1) _1o
(x+1D(x=-2) 7
Tx+2)(x—-1) =10(x + 1)(x - 2)
7 —x+2x-2) = 10(x* - 2x + x - 2)
7%+ Tx — 14=10x" — 10x - 20
3¢ - 17x-6=0
x-6)Bx+1)=0

1

x=6 or x=-— (rejected)

w|

(ii) Perimeterof A =2(6 +2+6-1)
=26 cm
Perimeter of B=2(6+1+6-2)
=22 cm
.. Perimeter of A : Perimeter of B
= 26:22
= 13:11

(a) Whenx:—l%,y:a,

(o]

=-9
Whenx=2,y=>0,
b=2[3-2(2)]

=-2
La=-9,b=-2

(b)

bk

(¢) (i) The equation of the line of symmetry of the graph
isx=0.75.
(ii) Whenx=22,y=-3.1
(iii) 2x(3 - 3x) =13
13
3-2x)=——
x(3 —2x) 2

Wheny:—g ,x=2Torx=-12



Chapter 10 Pythagoras’ Theorem
Basic

1. (a) Using Pythagoras’ Theorem,
a@=119"+68

=187.85
a= +187.85
=137 (to3s.f)
(b)
74 cm
bcm
124 cm 48 cm
.
xcm

Using Pythagoras’ Theorem,
X +48 =124

X =130.72
x = ~/130.72

Using Pythagoras’ Theorem,
b’ =130.72 + (74 +4.8)°
=279.56

b= +279.56

=16.7 (to3s.f)
2. (a) Using Pythagoras’ Theorem,
(Ba)’ + (2a)* = 18.9
9% + 4a®> =357 .21
13a*> =357.21
a*=2747 (to4sf)

a= 2747

=524 (to3sf)
(b) Using Pythagoras’ Theorem,
(3b+4b +3b)* + 163> =29.6°
(10b)* =29.6> - 16.3
100b* = 610.47

b* =6.1047
b = \6.1047

=247 (to3s.f)

Using Pythagoras’ Theorem,
a=5+12°
=169
a= ~169
=13
Using Pythagoras’ Theorem,
b +12° =217
b =21"-12°
=297
b = ~297
=172 (to3s.f)
sa=13,b=172
Let the length of the square be x cm.
x* =350
x = +350
Using Pythagoras’ Theorem,

Length of diagonal = /350 + 350

= /700

=26.5cm (to3s.f.)
Using Pythagoras’ Theorem,
o+ D+ (4x)* = (dx + 1)
X 4+2x+1+16x" = 163"+ 8x + 1
X—6x=0
x(x—6)=0
x =0 (rejected) or x=6
Let the length of the ladder be x m.
Using Pythagoras’ Theorem,
¥=32"+08"

= +/10.88

x =330 (to3s.f)
. The length of the ladder is 3.30 m.
Let the vertical height of the cone be 4 cm.
Using Pythagoras’ Theorem,
W +8 =12
W=12"-8
=80

h=+/80

=894 (to3sf)

. The vertical height of the cone is 8.94 cm.
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8. Let the length of the diagonal be x m.
Using Pythagoras’ Theorem,
X =14+ 127
=340

x = /340

=184 (to3s.f)
.. The length of the fence is 18.4 m.
9. Let the distance between the tips of the hands be x m.
Using Pythagoras’ Theorem,
¥ =3.05"+3.85
=24.125

x = +/24.125

=491 (to3s.f)
.. The distance between the tips of the hands is 4.91 m.

14 m
Using Pythagoras’ Theorem,
¥ =14+16
=198.56
x = /19856

=14.1 (to3s.f)
.. The distance between the top of the two posts is 14.1 m.
11. Using Pythagoras’ Theorem,

d 2 _1Q2
(ET 9" =18

=243
4 _ a3
2
d=2+243

=312 (to3s.f)
12. (a) AC*=32°
=1024
AB’ + BC* =24* + 28’
=1360
Since AC* # AB* + BC?,
. AABC is not a right-angled triangle.

OXFORD
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(b) DF* =85
=7225
DE* + EF* = 13* + 84°
=7225
Since DF* = DE” + EF”,
. ADEF is aright-angled triangle with Z DEF =90°.
(¢) HF =6.5°
=4225"
GH +GI'=33+56
=4225
Since HF = GH* + GI*,
~. AGHI is aright-angled triangle with £ HGI =90°.

d) KL’ = (23)2

17
4213
289
2 2 E 2
JK*+JL* = (17j 2
_g4144
289
Since KL* # JK* + JL*,

- AJKL is not a right-angled triangle.

Intermediate

13. (a)

7.5 cm

148cm | ¥m

xcm

Using Pythagoras’ Theorem,
F+xt =148

2x* =219.04
X =109.52
x = +/109.52

=1047 (to4s.f)
Using Pythagoras’ Theorem,
a* =1047* + (7.5 + 10.47)
=4322 (to4sf)

a= 4322

=20.8 (to3s.f)



(b)

(c)

8.9 cm

17.6 cm

Using Pythagoras’ Theorem,

X =89+176

=388.97
x = /38897
Area of triangle = % X base X height
% x /38897 xb = % X176 %89
_176x89
\388.97
=794 (to3s.f)
15.6 cm 249 cm

H

>
rem 138 cm

Using Pythagoras’ Theorem,
(x+13.8)+15.6° =249
(x + 13.8)* = 376.65

x+13.8 = 4/376.65
x=+/376.65 —13.8

=5.607 (to4sf.)
Using Pythagoras’ Theorem,
=15.6"+5.607"
=2748 (to4sf.)

c =+/2748

=16.6 (to3s.f)

14.

15.

16.

Using Pythagoras’ Theorem,
a=8+9

=145
a = +145

=12.0 (to3s.f)
Using Pythagoras’ Theorem,
b =16"+9

=337
b= +/337

=184 (to3s.f)
sa=120,b=184

(i) Using Pythagoras’ Theorem,

OR*+85 =12.3°
OR* =123-8.5
=79.04

OR = 79.04

=8.89cm (to3s.f)
(ii) Using Pythagoras’ Theorem,

PS*+123*=17.8"
PS> =17.8"-12.3*
=165.55

PS = +/165.55

=129 cm (to 3 s.f.)

(iii) Area of trapezium PORS = % (8.5+17.8)4/79.04
=117 cm’® (to 3 s.f)

Area of AABC = % X AB % 14

180 =7AB
AB = @ cm
7

Using Pythagoras’ Theorem,
AC’ = (@j + 14
7
=8572 (to4s.f)

AC=+/8572

=293 cm (to3s.f.)
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17. Using Pythagoras’ Theorem,
BK*+ 7' =12
BK* =12*-T
=95

BK = /95

=9.746 cm (to 4 s.f)
BC =2(9.746)
=1949cm (to4s.f)
Using Pythagoras’ Theorem,
(2x+3)’ =19.49° + 8’
=444

2x+3 = 444

=21.07 (to4s.f)
2x =18.07
x=9.04 (to3s.f)
18. A

Be——F«—>C
8 cm 8 cm

Using Pythagoras’ Theorem,

W+8 =17
W =17"-8
=225
h =225
=15

Area of AABC = % (16)(15)

=120 cm’
19. xcm

14 cm

0

Using Pythagoras’ Theorem,

X =142 +27°
=925
x= 925

=3041 (to4s.f)
.. Perimeter = 4(30.41)
=122 cm (to 3s.f.)
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20. Using Pythagoras’ Theorem,
PO*=(28 —11)* + (28 = 9)
=17 +19°
=650
Area of PQRS = PQ’
=650 cm’
21. (i) Using Pythagoras’ Theorem,
BD*=12*+5°
=169
BD =13 cm
Using Pythagoras’ Theorem,
(AD + 5 + 12> = 15°
(AD +5)* =15 - 12
=81
AD+5=9
AD =4 cm

(if) Arca of AABC = %(12)(9)

=54 cm’
(iii) Let the shortest distance from C to AB be & cm.

Area of AABC = % % 15 % h

sa= 13,
2

h=54x 2
15

=72cm
22. Using Pythagoras’ Theorem,
XB*+13* =5
XB’=5"-13
=2331

XB = /2331

=4.828 cm (to 4 s.f.)
- XY =2(4.828)
=9.66 cm (to3s.f.)
23. P(-2,-1),7(6,5)
Using Pythagoras’ Theorem,
PT’=8+6
=100
PT =10
.. The player has to run 10 units.



24. Let the height of the LCD screen be /4 inches. 28.
Using Pythagoras’ Theorem,
h* +48.5% =55
h* =55"-485°
=672.75

h = 67275

=259 (to3s.f)
Since h > 24, the box will not fit the LCD screen. A

25. 140 km

x km ¥ 240 km

Using Pythagoras’ Theorem,

20
h 7 x =140 + 2407
=77 200
x= /77 200
- b . =278 (to3sf)
16 .. The distance from the starting point is 278 km.
Using Pythagoras’ Theorem, 29. D
I+ 16 =20
K =20 -16 A
=144
Using Pythagoras’ Theorem,
p+l4d=g 10km ) .
26. Using Pythagoras’ Theorem,
(x+27+x =(x+4) -
X+dx+4+xX=x"+8x+16 c - B
¥ —4x-12=0 AB—d0x 12
x-6)(x+2)=0 60
x=6 or x=-2(rejected) =8 km
Perimeter = 2(x + 2 + x) BC =15km
=dr+4 cp=60x 10
=4(6)+4 60
=28 m =10 km
27. Using Pythagoras’ Theorem, Using Pythagoras” Theorem,
Q0+ (4x— 1) = (4x + 1) DA*=15"+7
4 + 163 —8x+ 1 = 16x" + 8x + 1 =229
47 ~16x =0 DA = 229
4x(x—-4) =0 =15.1km (to 3 s.f)
x=0 or x=4 ... The shortest distance is 15.1 km.
(rejected)

Cross-sectional area of sandwich = % (8)(15)

=60 cm®
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Advanced 32. (i) Letthe radii of P, Q,and R be p, g and r respectively.
1_ .

30. A B Areaof P = —mp
H T 2

L.

o , 1156

h =+ Y+= C p = o

Areaof Q = % g

E_l H |_D 128 = l T[qz
2
Using Pythagoras’ Theorem, ¢ = 256

h T
YC* + > =K |
Area of R = Enr

2

h2
Y+ = =1
4 _1_-
x=—nr
e =p- I 2
=7 a2
352 N
-1 Using Pythagoras’ Theorem,
ve= |34 29" + ()’ = 2p)*
~ V4 A + 4 = 4p’
_3, q+r=p
2 25 . 2x _ 1156
Using Pythagoras’ Theorem, 7 T oox
, [k 3 2x = 1156 — 256
AC‘(E)Z+[h+Th =900
= 0.25K" + 3.4821° x =450
=3.7321° (i) Since ¢° = % and 1’ = % ,
AC = 3.7321°
= 1.93% units (to 3 s.f.) then g = /%6 and r = /% ,
31. Let the length of the diagonal of the base be x m.
Using Pythagoras’ Theorem, 256
X=3+4 AB — T
=25 BC Jo0o
7T
x=25
16
Using Pythagoras’ Theorem, = E
PQ* =5 +12° N
=169 8
PQ = 169 15
=13m
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33. (i) Atx-axis,y=0
3x+15=0

x=-5
At y-axis,x =0
y+15=0

y=-15

.. The coordinates of A are (=5,0) and B are (0,-15).

(ii) Using Pythagoras’ Theorem,
AB’=5"+15
=250
AB = /250

= 15.8 units (to 3 s.f)

.. The length of the line joining A to B is 15.8 units.

34. (i) BC=23x-2-Bx-2)—-(5x+1) - (6x-7)
=23x—-3x-5x-6x-2+2-1+7
=(9x+6)cm

(ii) Since BC =2AD,
Ix+6=205x+1)

Ox+6=10x+2
x=4
Perimeter of trapezium =23x — 2
=23(4)-2
=90 cm

(iii) BX + CY = BC - AD
=9(4)+6—[5(4) + 1]

=42 -21
=21
. BX 2
Since 5SBX = 2CY, 7 = 3
BX = 21 x 2
=6
AB=34)-2
=10
Using Pythagoras’ Theorem,
AX*=10"-6
=64
AX = 64
=8cm
Area of trapezium = % x 8 x (21 +42)
=252 cm’
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Chapter 11 Trigonometric Ratios

V) cos Y= "—
Basi ® 25
asIiC
(vi) tan Y = l
1. (@ () AC 24
(i) AB 3. (@ () sinX= %
(iii) BC
(b) () Yz (ii) cos X = %
(i) Xz
b
(iii) XY (iii) tan X = -
o 4
2. @ @ sinX=2 (iv) sin Y = %
.. 3
(ii) cos X = 3 (v) cos Y= é
c
1
(i) tan X =1 3 (vi) tan Y = %
o 3
(iv) sin Y = 3 (b) (i) sinX= %
4
(v) cos Y= 3 (ii) cos X = %
. 3
(vi) tan Y = 1 (iii) tan X = %
o 12
(b) (i) sinX= e (iv) sin Y = %
. 5
(ii) cos X = = (v) cos ¥ = %
(i) tan X = 2% (vi) tan ¥ = 2
(iv) sin Y= > 4. (a) cos27° +cos 54° = 1479 (to3dp.)
13 (b) 5cos 51° +2 sin 16° = 3.698 (to 3 d.p.)
(V) cosY= % (¢) 7tan20°—5sin 13°=1.423 (to 3d.p.)
X (d) 14 sin43° — 6 cos 7° =3.593 (to 3 d.p.)
(vi) tan Y= = () 12 cos 13° x 12 tan 49° = 161.407 (to 3 d.p.)
4 (f) 9cos41°—4tan 12°=5942 (to3d.p.)
© @) sinX= 2 5. (a) sinx=04
) 3 x=23.6° (to1dp.)
(ii) cos X= = (b) cos x = 0.4
1 x=664° (to1d.p.)
tan X =1~
(i) tan 3 (©) tanx=03
(iv) sin ¥ = 3 x=16.7° (to 1d.p.)
5 (d) sinx=045
) cosv=2 x=26.7° (to 1 dp.)
5 () cosx=0.74
(vi) tan Y = x=423° (to 1 dp)
4 ) tanx=134
@ G) sinX= % x=533° (to 1dp)
. (g) sinx =0453
(ii) cos X = 55 x=269° (toldp.)
3 (h) cosx=0.973
(iii) tan X =3 = x=133° (to 1 dp)

(i) tanx=0.354
x=19.5° (to1d.p.)

(iv) sin Y=
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(0)

(a)

(b)

(c)

(@)

(a)

tanx = 1
x=45°

sin34° = L
15

a = 15 sin 34°
=8.39 (to3s.f)

cos 34° = i
15

b =15 cos 34°
=124 (to3s.f)
sa=839,b=124

tan 64° = <
12

¢ =12 tan 34°
=246 (to3s.f)

cos 64° = 12
d
12
"~ cos 64°
=274 (to3s.f)
sLe=246,d=274
7.53
e
153
~ tan51.7°
=595 (to3s.f)
. 7.53
sin 51.7° = ——

f
7.53
sin 51.7°
=9.60 (to3s.f)
. e=595f=9.60

71.6
cos31.9°= —
8

tan 51.7° =

71.6
cos 31.9°
=843 (to3s.f)

tan319°= __

71.6
h =71.6tan31.9°
=44.6 (to3s.f)
s g=843,h=446
55
7.6
a®=359° (told.p.)
a=359
Using Pythagoras’ Theorem,
b’=55+76
=88.01
b =938 (to3sf)
5.a=359,b=938

tan a° =

243
357
c® =47.1° (to1d.p.)
c=471
Using Pythagoras’ Theorem,
243 +d =357
4 =684
d=262 (to3sf)
soc=471,d=262

(b) cosc® =

32
8. tan LOPR= =
OPR= 33
/OPR=367° (to1dp)
9. (i) sin21.6°= SF
865

SF = 86.5 sin 21.6°
=31.8m (to3s.f.)
(ii) cos21.6°= LH
86.5
FH =86.5 cos 21.6°
=804 m (to3s.f)
10. tan 38° = 42
BE
_ 45
" ‘tan 38°
=57.6m (to3s.f)
.. The distance between the enemy and the foot of the

observatory is 57.6 m.

Intermediate
11. (a) % =0.306 (to3d.p.)
®) % =5671 (t03dp)
(¢ Sin30°+cos40° _ 665 (103 dp)
tan 50°
cos 19° _
@ =2.129 (to3dp)

tan 22° — sin 58°
sin 20° — cos 61°
e) ——  —— —  =-0.133 (to3d.p.
© tan 47° X sin 91° ( P)

cos 63° — sin 2°

— — = =0.016 (to3d.p.
® tan 54° + tan 3° (to p)
12. (a) tan27.7° = 181
2a
L 181
T 2tan27.7°

=172 (to3sf)
sin27.7° = 181
b
18
" sin27.7°
=389 (to3sf)

sa=172,b=389
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c
154
15.4 sin 29°
=747 (to3s.f)
sin 32° = d_
154
d =154 sin 32°
=8.16 (to 3 s.f)
e
154
e=154cos 32°

=13.1 (to3sf)

(b) sin 29°

c

cos 32°

13. (i) Area of ABCD = %(12)(AB)

45 = 6AB

AB=®
6

=75cm
(ii) Using Pythagoras’ Theorem,
(AD + 12y’ +7.5* =197
(AD + 12)* = 30475

AD + 12 = +304.75
AD = 30475 - 12

=546 cm (to3s.f.)

(iii) tan £ BDA

AB
AD
7.5
V304.75 - 12
=1374 (to4s.f)
£/ BDA =5395° (to2d.p.)
». £BDC = 180° — 53.95°
=126.0° (to 1d.p.)
14. (i) Using Pythagoras’ Theorem,
AP’ =8’+5’
=89

AP = /89

=943 cm (to3s.f)
(ii) tan ZAPC = %
LAPC=5799° (to2dp.)
s LAPQ =180° —57.99°
=122.0° (to 1dp)
(iii) Z BRP = 360° — 2(57.99°) — 90°
=154.0° (to 1 d.p.)

15. () sin65° = B2
76

BQ =7.6sin 65°
=6.887 (to4s.f)
=6.89cm (to 3 s.f.)
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(ii) Using Pythagoras’ Theorem,
PO’ +6.887° =8.7*
PQ*=2824 (to4s.f)
PO =5314 (to4s.f)
=531cm (to3s.f)
(iii) Using Pythagoras’ Theorem,
(AP +5314)* + 6.887° = 10.2°
(AP +5.314)* =56.59
AP +5.134 =7.523 (to4s.f))
AP =221 cm (to3s.f)
sy 6.887
(iv) sin ZBPQ = <7
/BPQ=5234° (to2d.p.)
~. ZAPB = 180° — 52.34°
=127.7° (to 1 d.p.)
16. (a) 12.5cm

11.7cm

730 hcm

.
<>
pcm

h

117

h =11.7 sin 73°
=11.18 (to4s.f)

sin 73° =

sin 640 = 1118
a
o= 11.18
~ sin 64°
=124 (to3s.f)
cos73°= P
11.7
p=11.7cos 73°
=3.420 (to4s.f.)
11.18
tan 64° = ——
q
_ 1118
97 tan 64°

=5457 (to4s.f)
b=3420+5457 +12.5
=214 (to3sf)
na=124,b=214



(b)

Using Pythagoras’ Theorem,
(h+7.500)° + 9.6 = 16.9°

ecm
2_
75 em (h+7.500)"=193.45
wem h+7.500= /19345
33 ch 78° o
ul < h= 19345 —7.500
=641 (to3s.f)
o f=346,g=174,h=641
6.3 cm
17. (i) Using Pythagoras’ Theorem,
m| = OT" +86°=113"
dcm QT*=53.73
S oT= 53.73
. 3353 . =7330 cm (to 4 s.f)
- 1'5 Stan 3ot Using Pythagoras’ Theorem,
=155 (to3s.f) 9.82% + (10.2 + 7.330)" = PS
cos 78° = 33 PS* = 403 3
w
33 PS = /4033
~ cos 78° =20.08 (to4sf)
=15.87 (to4s.f.) =20.1 cm (to 3s.f)
cos ¢c® = L ii /SPQ = —9'8
1587 (i) cos £5PQ = 308
c® =61.80° (to2d.p.) £ SPQ =60.8° (to1d.p.)
c=618 (toldp.) 18. 0
tan 61.80° = __
7.5
e =7.5tan 61.80°
=140 (to3sf) 128 cm
s c=618,d=155,e=140 hem
58°
P <«———3%R
wcecm
9.6 cm SiIl 580 - h
12.8
h =12.8 sin 58°
=10.85 (to4s.f.)
hcm wcem
cos 58° = W
e 96 128
sin f°= ——
16.9 w =12.8 cos 58°

f°=3461° (to2dp.)
f=346 (to 1dp.)
g°=52°-3461°
=174° (to 1dp)

g=174
tan 52° = %
w
9.6
w= — _
tan 52°

=7.500 (to4s.f)

=6.782 (to4s.f)

- Area of APQOR = % (2 % 6.782)(10.85)

=73.6cm’ (to 3 s.f)
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19.

Zcm zZcm
hcm
68°
T T
24 cm 24 cm
24
cos 68° = —

Z

24

~ cos 68°

=64.06 (to4s.f.)
.. Perimeter = 48 + 2(64.06)
=176 cm (to 3 s.f.)

tan 68° = i
24
h =24 tan 68°

=5940 (to4sf)

- Area= % (48)(59.40)

=1430 cm’ (to 3 s.f.)

20.

R
tan 42.8° = 32
a
89
" tan 42.8°

=9.611 (to4s.f)
Using Pythagoras’ Theorem,
b’ +89° =126

b’ =79.55
b =+79.55

=8919 (to4s.f)
. Area of APQR = % (9.611 +8.919)(8.9)

=825cm’ (to3sf)
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21. Let the distance from the boat to the foot of the cliff be

dm.
tan 26° = E
d
55
d= tan 26°

=113 (to 3 s.f)

.. The distance from the boat to the foot of the cliffis 113 m.

D esyes 18
22. (i) cos54°= PO

1.8
Pe=s5m
=3.062 (to4s.f)
=3.06 m (to 3 s.f.)
(ii) tan 54° = 2V
1.8
ON = 1.8 tan 54°
=2477 (to4s.f)
=248 m (to 3 s.f.)
(i) O'N =2477-0.8
=1.677 (to4sf)
=1.68 m (to 3 s.f.)
ey ;v 1.677
(iv) sin ZNP'Q’ = 3062
/NP'Q =332°(to 1dp.)
23. (i) sina7o= K
240
KH =240 sin 47°
=176 m (to 3 s.f.)
(i) Assume that the string is taut.
24, (i) Using Pythagoras’ Theorem,
(BC +52)" +18.3* =24
(BC +52)" =241.11

BC+52=+/241.11
BC = +/241.11 =52

=1032 (to4sf)
=103 m (to 3 s.f.)
Gi) tan 2 BMC = 1932
183
/BMC=2943° (102 dp.)
=294° (t0 1dp)
(i) cos 2 AMC = 183
2
/AMC=4031° (t02dp)
-/ AMB=4031° — 29 43°

=10.9° (to 1dp.)



25. P
am
145 m 320
H
16° K
bm
(@)
tan 32° = %
14.5
a = 14.5 tan 32°
=9.060 (to4s.f.)
tan 16° = L
14.5

b =145 tan 16°
=4.157 (to4s.f)
PO =9.060 +4.157
=132
.. The height of the monument is 13.2 m.

cos LAOL = 3—7
42

L AOL =2824° (to2dp.)
. LAOB =2(28.24°)
=56.5° (to 1dp.)

27. (i)
3 storey
A
dm
28 m
v 2" storey
A
hm
18 m
0 580 Ay 1* storey
< - >
sin28° = /1
18
h =18 sin 28°

=8.450 (to4sf.)
=845 (to3s.f)
. The height of the first storey is 8.45 m.

ii) cos28°=
(i) T8

w = 18 cos 28°
=15.89 (to4sf)
=159 (to3s.f)
Using Pythagoras’ Theorem,
(d + 8.450)" + 15.89* = 28°
(d+8450)°=5314

d+8450= 5314
d=+/5314 -8450

=14.6 (to3s.f)
. The height of the second storey is 14.6 m.
15.89
iii) cos (0+28°) = ——
(iii) cos ( ) 7%
0+28° =5541° (to2d.p.)
0 =274°(to1d.p.)
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Advanced 31. tan 34° = 1A
AB
TA

- tan 34°

28.
-

TA
AB + 25
x AB tan 26° + 25 tan 26° = TA —(2)

Substitute (1) into (2):
(tan 26°
tan 34°

tan 26° =

)TA +25tan 26°=TA

1 o
- (ta“ 267 jTA =25 tan 26°
@) 2sin 0 2x tan 34
a) 2sin 0= o
N (1 _ tan26 )TA =25 tan 26°
tan 34°
(b) 3cos 6= 25 tan 26°
TA= ———
1+x° _ tan 26°
29. y tan 34°
4 =440m (to3sf)
p .. The height of the office tower is 44.0 m.
: 32. () tans6°= L2
250
: V2 PQ =250 tan 56°
a; =3706 (to4sf)
5 =371 m (to 3s.f)
é—l 45° \135(} . . P is 371 m above the parade ground.
o P
¢ ° (i) tan46° = 22
. s 250
Using Pythagoras’ Theorem, ,
. , P’'Q =250 tan 46°
d+a=(32) =2588 (t045.f)
=18 =259 m (to3s.f)
2a* =18 PP’ =370.6-258.8
a=9 =111.7m (to4s.f)
=43
“ . Speed of descent = L7
.. The coordinates of P are (-3, 3). 45
30. =2484m/s (to4sf.)
P 30m R .
7850 Time taken to descend from P to Q
_ 3706
2484
=149s (to3s.f)
o
tan 28.5° = ro
30
PQ =30 tan 28.5°
=163 m

.. The width of the river is 16.3 m.
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Chapter 12 Volume and Surface Area of
Pyramids, Cones and Spheres

Basic

1. (a) Volume of pyramid = % x 16°x 27
=2304 cm’
(b) Volume of pyramid = % x (% x12 % 9) %20
=360 cm’
(¢) Volume of pyramid = % X9x5x%x3
=45m’
2. Volume of pyramid = % X8 h

0n=8
3

h=15.75
.. The height of the figurine is 15.75 cm.

3. Volume of pyramid = % X8 3 h

86 =28n
h=10.75
.. The height of the pyramid is 10.75 m.

4. Volume of pyramid = % X (% x12x5 ) X h

160 = 10h
h=16
.. The height of the pyramid is 16 m.

1

5. Total surface area = 16° + 4 x 5 x 16 % 17

=800 m*
6. V= 1 nrth
3

(a) When r=28 and V =320,
320 = % (8%

960
[
=477 (to 3 s£)
(b) When r=10.6 and V= 3428,

3428 = % 7(10.67h

_ 10284
T 112.36m
=291 (to3s.f.)

h=

(¢) Whenh=6and V=254,
254 = % (6)

2 762
r =
671

67
=6.36 (to3s.f)
(d) When =11 and V=695,

695 = % (11

L 2085
IEE

e /2085
“Nlixn

=777 (to3sf)

Radius, 7 cm | Height,2cm | Volume, V cm’
(a) 8 4.77 320
(b) 10.6 291 342.8
(© 6.36 6 254
(@ 7.77 11 695

(a) Volume of cone = % T(6)X(8)

=302 cm’® (to3s.f)
Total surface area of cone = 1(6)* + m(6)(10)
=302 cm’® (to 3 s.f.)

(b) Volume of cone = % n(12)%(28 8)

=4340 cm’ (to 3 s.f.)
Total surface area of cone = m(12)* + n(12)(31.2)
=1630 cm® (to 3 s.f.)

(a) Volume of sphere = %71:(5.8)3
=817 cm’ (to3s.f)
(b) Volume of sphere = %n(12.6)3
=8380m’ (to3s.f)
(a) Volume of sphere = %n (ﬁ T

2
=7420 cm® (to 3 s.f.)

2
=128 mm® (to 3 s.f))

3
(b) Volume of sphere = %n (ﬁj
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10. (a) Volume of sphere = %ch

3= 40
3
;51
r==—
27

51

= 3=_

d 2

=2.009 (to4sf)
=201lcm (to3s.f)
Surface area of sphere = 4m(2.009)
=508 cm’ (to3s.f)

(b) Volume of sphere = %Ttr3

682 =27
3
. 5115
r =
T
[5115
r =
T

=2.534 (to4s.f)
=2.53m (to3s.f)
Surface area of sphere = 4m(2.534)
=80.7m’ (to3s.f)
11. Surface area of sphere = 4m(8)
=256n m’
56m

Cost of painting = 2 x 8.5

=$854.51 (to2d.p.)

Intermediate

12. Let the height and the slant height of the pyramid be 4 cm
and / cm respectively.

Total surface area of pyramid = 8> + 4 x % ®)!

144 = 64 + 16/
16/ = 80
=5
Using Pythagoras’ Theorem,
£i+p=5
16 + h* =25
h =9
h=3

.. Volume of pyramid = % x 8”3

=64 cm’

OXFORD
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13. (i) Let the radius of the base be r m.

2nr =8.5
4.25
yr = —
T

=1.352 (to4s.f)
Volume of rice = % n(1.352)(1.2)

=229 (to3sf)
=23m’ (to2sf)

(i) Number of bags = %

=459 (to3s.f)

=5
Assume that the space between the grains of rice is
negligible.

14. Volume of crew cabin

1 (75 1 (277
= 5”(7)2 (92) - gn(T] (92 -59)

=129 000 cm’ (to 3 s.f.)
15. (i) Let the radius of the base be r cm.

2nr = 88
44
r=—
T

=14.00 (to 4s.f.)
44
Curved surface area of cone =1 (? )(1 5)

=660 cm’
(i) Total surface area of cone
=660 + m(14.00)°
=1276 cm’® (to the nearest integer)
16. (i) Curved surface area of cone = (x — 5)(x + 5)
751 = m(x* — 25)
75=x"-25
x =100
x=10
(ii) Base radius =5 cm
Slant height = 15 cm

Height = v/15° - 5°
= /200

~. Volume of cone = % (52200 )
=370 cm® (to 3 s.f)



3
17. () Volume of solid = 2 mi* — 2| 2 22. (i) Volume of sphere = 2 x| X*2
3 3 (2 3 2
=Zwi- Ly 972m = & X+2
3 12 3 2
3
=l1th3 (x+2}=729
12 2
(ii) Total surface area of solid x+2 _ 9
=
2 2 h h
=2nh"+ | mwh™ - m ) +2rc§ x+2=18
| ) x=16
=2’ + Tt — — " + = T 18
4 2 (ii) Surface area of sphere =4n 5
13
= T =1020 cm® (to 3 s.f.)

23. Volume of glass

. 4 3 4 3
18. Volume of plastic = 3 m(4) - 3 n(3.6) = volume of prism + volume of pyramid

=727 cm’ (to3sf) 4 (% X3.6%48 )(6) + %(% X3.6%48 j(lZ)
19. Volume of steel
{4 16) 4 (16 } =5y

_ 4 (16) 4 (16 . _ 2 3

=100 x 3 J'IZ( ) j 3 J'IS( ) O.8j 24. Volume of hemisphere = 3 n(4)

=58100 cm’ (to 3s.f) Z 128 o
20. Amount of space = 6’ — 4 x| © ’

. ount of space =6~ — 3™ 3 37 128 -

-. Volume of model = — x ——
=103 cm® (to 3 s.f.) 4 3

21. (a) Total surface area of hemisphere = 21" + 7’
374 =3’ 25. (i) Capacity of container = % n(21)*(21)
T 3n

=1240 cm® (to 3 s.f.)

=9698 cm’ (to 4 s.f.)
=9.701 (to3s.f)

r= /ﬂ (ii) Mass of container = 9698 x 1.5
3n = 14540 ¢ (to4sf)

R> C:n (toldp) =15 kg (to the nearest kg)
Volume of hemisphere = 2 b S Advanced
3 3n
=5236cm’ (to 1dp) 26. (i) Volume of iron = l3n(1)2(0.5)
(b) Total surface area of hemisphere = 217” + nur’ -
1058.4 = 3mr° =%
2o 3928 =0.524m’ (to3s.f)
T , -
Vol f lead = (2)°(3) — —
e /352.8 olume of lead =7(2)'3) - <
- =12n- I
=10.6m (to1d.p.) slen- ¢
3
T1n
Volume of hemisphere = 2 L 3528 =—
3 T 6

_ 3
=24925m’ (to 1dp.) =37.2m" (to3s.f)
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(ii) Let the denisty of lead be p g/m’.
Original mass of cylinder = m(2)’(3)p

=12np g
New mass of cylinder = z (2 p) + n p)
6\3 6
LI
9 6 P
_ 215m
=18 pg
.. Percentage reduction in mass
12mp — 2121: P
= 2mp x 100%
= é %
54

27.

20 cm

Using Pythagoras’ Theorem,

AC*=20°
=724

+18°

AC= 724 cm

tan 50° =
(0)

o0X =

AX

ox

AX
tan 50°
1

) ) 724
tan 50°

.. Volume of pyramid = % (20 x 18)

OXFORD

UNIVERSITY PRESS

2
tan 50°

=1350 cm’ (to 3 sf.)

[lm

|

New Trend

28. (a) Using Pythagoras’ Theorem,
+8 =17
W =225
h=+225
=15
.. The height of the cone is 15 cm. (shown)
(b) Volume of solid
= volume of cone + volume of hemisphere

1 2 1 4 3
= 815 + E[575(8) ]

=2080 cm’ (to 3 s.f.)

29, Total surface area of solid = %(4::;:)2 + 27tx(3x) + 1A’

=2mx” + 67X + X’
= 9my’
Total surface area of solid = 2 x surface area of cone
Omx’ = 2(7uxl + Tx’)
Trx’ = 2mxl
T’
27
_Tx
2
30. (i) Let the height of the pyramid be & cm.
Using Pythagoras’ Theorem,

1+ 15" =39

n=1296

h= 1296

=36
Volume of solid = (30)(30)(70) + % (30)°(36)
=73 800 cm’
(i) Volume of spherical candle = % x 73 800
% nr’ = 7380
2 13803
4w

f7380><3
r=3
47

=12.078 cm (to 5 s.f)
=12.1 cm (to 3 s.f.)
(shown)
(iii) Volume of cuboid

=4(12.078) x 2(12.078) x 2(12.078)

=28191 cm’ (to 5 s.f.)

Volume of empty space = 28 191 —2(7380)

=13 400 cm’ (to 3 s.f))



31. Total surface area = m(4r)* +22mr)(3r) + % [4m(4r)]

= 1677 + 12707 + 327
= 607tr* cm®

32. (i) Using Pythagoras’ Theorem,
X =(15-9)7+ 16
X =292
x=+/292
=17.088 (to 5 s.f.)
=17.09 cm (to 4 s.f.) (shown)
(ii) Let the slant height of the cone with radius 9 cm
be [ cm.
Using Pythagoras’ Theorem,
F=40-16)y+9

P=657
1= /657

=25.63 cm (to 2d.p.)
Total surface area of vase
= m(15)(17.088 + 25.63) — m(9)(25.63) + m(15)
= 1995 cm’ (to the nearest whole number)

3> OXFORD
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Chapter 13 Symmetry 3.
Basic

1. (a) (i) The figure has 1 line of symmetry.
(ii) The figure has rotational symmetry of order 1
i.e. no rotational symmetry.
(b) (i) The figure has 1 line of symmetry.
(i) The figure has rotational symmetry of order 1
i.e. no rotational symmetry.
(¢) (i) The figure has 2 lines of symmetry. 4.
(ii) The figure has rotational symmetry of order 2.
(d) (i) The figure has O lines of symmetry, i.e. no line 5.
symmetry.
(ii) The figure has rotational symmetry of order 3.
(e) (i) The figure has 1 line of symmetry.
(ii) The figure has rotational symmetry of order 1
i.e. no rotational symmetry.
(f) (i) The figure has 4 lines of symmetry.
(ii) The figure has rotational symmetry of order 4.
(g) (i) The figure has 1 line of symmetry.
(i) The figure has rotational symmetry of order 1
i.e. no rotational symmetry.

2. (a)

E I
3 IT
IT
IT

Line of symmetry: y=3.5

OXFORD
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(a) The figure has rotational symmetry of order 1 i.e.no
rotational symmetry.

(b) The figure has rotational symmetry of order 5.

(c) The figure has rotational symmetry of order 2.

(d) The figure has rotational symmetry of order 1 i.e. no
rotational symmetry.

(e) The figure has rotational symmetry of order 4.

(f) The figure has rotational symmetry of order 8.

(g) The figure has rotational symmetry of order 2.

(i) The letters with line symmetry are O, E, H and I.

(ii) The letters with rotational symmetry are O, S, H and I.

(a) False

(b) False

(¢) True

(d) True

(e) False

(f) True

(g) True

(h) False

(i) True

(j) False

(k) False

(1) False

(a) An equilateral triangle has 3 lines of symmetry.

(b)

(ii) The equation of the line of symmetry is y = 3.



8. (a) The letters with a vertical line of symmetry are M, U,
I'and A.
(b) The letters with horizontal line of symmetry are I and
C.
(c) The letter I has two lines of symmetry.
(d) The letters S and L are not symmetrical.

(e)

9. (a) The figure has rotational symmetry of order 4.
(b) The figure has rotational symmetry of order 3.
(¢) The figure has rotational symmetry of order 5.
(d) The figure has infinite rotational symmetry.
(e) The figure has rotational symmetry of order 8.
(f) The figure has infinite rotational symmetry.
(g) The figure has rotational symmetry of order 2.

10. (i) There are infinite planes of symmetry.

(ii) There is 1 axis of rotational symmetry.

(iii) The pencil has infinite rotational symmetry.

C5 > OXFORD
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Revision Test C1

1.

Using Pythagoras’ Theorem,
AB’ + BC = AC?
5’ +BC=13’
BC'=13"-5
=144
BC=12cm

Area of AABC = % (5)(12)

=30 cm’
Using Pythagoras’ Theorem,
PR*=PQ* + OR’
=3"+3
=18
Using Pythagoras’ Theorem,
RS*=PR* + PS’
1=18+3’
=27
AB

i) tan 62° = —
@ 46

AB =46 tan 62°
=86.5m (to3s.f)

. Height of building is 86.5 m
AB + BC

46
AB + BC = 46 tan 64°

BC =46 tan 64° — 46 tan 62°
=7.80m (to3s.f)

.. Height of flag pole is 7.80 m

(i) tan64° =

Volume of sphere = %R(B.S)3
Volume of cone = % (4.5(6)

4 3
51:(13.5)

.. Number of cones = =———
3 n(4.5)* (6)

=81
(a) (i) Using Pythagoras’ Theorem,
PS’ + SR* = PR’
PS*+5 =13’
PS*=13"-5
=144
PS=12cm
(ii) Using Pythagoras’ Theorem,
PQ’=PS’ + 0S’
=144 +9°
=225
PO=15cm

OXFORD
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(b)

(a)

(b

~

@

(iii) Area of APQS = % 9)(12)
=54 cm?

1 _ 1

5(13)(Q7) =5 (14)(12)

14 x 12
13

= 122 cm (shown)
13

or =

(@ sinsso= 2L
6
PT = 6 sin 55°
=491 cm (to3s.f.)
(i) cos 55° = YR
6
UR =6 cos 55°
=344 cm (to3s.f)
6 sin 55°
3
£/ PST =586° (to1dp.)

(iv) cos £LPST = s
PS

(iii) tan £ PST =

_ 3
" cos LPST
=576 cm (to 3 s.f)
Using Pythagoras’ Theorem,
TR + PT* = PR’
TR’ + (6 sin 55°)" = 12.0°
TR® = 12.0° - (6 sin 55°)°
TR = 1095 cm (to 4 s.f.)
TU =TR - UR
=10.95 — 6 cos 55°
=7.509 cm (to 4 s.f.)
Area of PQUT = (7.509)(6 sin 55°)
=369 cm’ (to 3 s.f)
In AABC,
cos 0 = 12
24
1

2
6 =60°
Using Pythagoras’ Theorem,

AC* + 12> =247

AC =432
AC= \/@ cm
In AACD,
sin 60° = %
AD = /432 sin 60°
=18 cm



8.

(i)

@

(i)

@

(i)

In AADE,

cos 60° = @
18

ED =18 cos 60°
=9cm

tan 60° = AE
9

AE =9 tan 60°
=15.6cm (to 3 s.f.)
x _ 8
x+5

6

8 +
8
14
14x =8x+40
6x =40
)c=6z
3

8+6
8

A<

2
Lx=62,y="7
X 3 y

AP’ + PQ’ = (11%j+72

—1851
9
AQ* = 147
=196
Since AP* + PQ* # AQ?,

AAPQ is not a right-angled triangle.
Volume = % n(5)* + n(5)*(15) + % n(5)%(12)

1675
= T b1
=1750 cm® (to 3 s.f.)
Let the slant height of the cone be / cm.
Using Pythagoras’ Theorem,
I= 412> + 5
=13
Cost = 1.4[21(5)” + 2n(5)(15) + m(5)(13)]
=371Irn
=3$1165.53 (to2d.p.)

10. :

Lines of symmetry: 3

Order of rotational symmetry: 3

11.
A

A hemisphere has only one axis of rotational symmetry.

OXFORD
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Revision Test C2

1. 2tan 6+ 3 cos O

ROND
=32
10
2. (i) Using Pythagoras’ Theorem,
¥ +234 =327
X¥=327"-234
=521.73
x=2284m (to4s.f.)
Perimeter = 2(23.4 + 22.84)
=925m (to3s.f)
(ii) Area = (23.4)(22.84)
=534 m’ (to3s.f)
3. Using Pythagoras’ Theorem,
X+ x =342
20 =34.2°
X =584.82
x =24.18 cm (to 4 s.f.)
. Length of ribbon = 4(24.18)
=96.7cm (to 3 s.f.)
4. (i) Using Pythagoras’ Theorem,
PN’ + NR* = PR’
10° + NR* = 26

NR* =26 - 10
=576
NR =24 cm
e 10
ii) sin ZQRP= —
(ii) sin 20 T3
=3
13
ZQRP=226° (to1d.p.)
o 34° = &
(iii) cos =P0
10
PO = cos 34°
=12.1cm (to 3 s.f)
(iv) tan 34° = Y@
10

NQ =10 tan 34°
=6.75cm (to 3 s.f.)

(v) Area of APQR = % (10 tan 34° + 24)(10)

=154 cm®

OXFORD

UNIVERSITY PRESS

5. tan34° =

6.

tan 49° =

123
d,

123
tan 34°
123
d,

123
tan 49°

d, =

d, =

nd=d +d,

123 123
tan 34° tan 49°

=289 m (to 3 s.f.)

(i) Using Pythagoras’ Theorem,

AC* = AB* + BC?
=11°+15°
=346

AC = \/346 cm

% (346 )kB) = %(11)(15)
1115

V346

=8.87cm (to 3 s.f.)
KB

KB =

(ii) cos LKBC = —
15

_ 8.870

15
ZKBC=53.7° (to1d.p.)

7. (i) Total volume = 100 x %1t(1.2)3 + 2000

(i) Number of cups =

=2720 cm® (to 3 s.f.)
2724
m(4)’ (8)
=6.77
=7 (round up to the nearest integer)

8. (i) Volume:%(l.8x1.6)(l.l)

=1.1m’ (to the nearest 0.1 m®)

(ii) Using Pythagoras’ Theorem,

VB =11+ 1.6
=377

VB =377 m

Using Pythagoras’ Theorem,
AC*=16"+18°

=58
Using Pythagoras’ Theorem,
Ve =58+1.1°

=701

VC =701 m



Using Pythagoras’ Theorem,
VD'=1.1"+18’
=445

VD = 445 m
- Sum of lengths = /3.77 + ~7.01 + <445

=6.70 m (to 3 s.f.)

9. (i) Capacity = %1:(3.5)2(2.1)+Tc(3.5)2(4.9)+(1)(1)(1.5)

1.0
t3 (1)(0.9)
=217m’ (to3sf)
(ii) Total area = w(3.5)/3.5% + 2.1 +2m(3.5)(4.9)
+1(3.5) — (1" + 4(1)(1.5)

+ 4[%](1) V0.5% +0.9?

=198 m® (to 3 s.f.)
10. (a) T,Iand A
(b) Tand E
(¢) I
(d R,S,N,G,L

A

11.

A square pyramid has only one axis of rotational symmetry

and rotational symmetry of order 4.
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Chapter 14 Sets

Basic

1. (a) Yes,because it is clear if a pupil has no siblings.

(b) No, because a bag may be considered nice by some

but not to others.

(c) No, because a singer may be considered attractive to

some, but not others.

(d) No, because a song may be well-liked by some, but 7.

not others.

(e) Yes,because it is clear whether a teacher teaches Art.

(f) No,because a move may be considered funny to some,

but not others.

2. (a) AUB ={a,b,c,x,y, m,n}

(b) AN B ={m,n}
(¢) ANB ={a,b,c}

3. (@ AUB' ={1,2,3,4,5,7,8}

(b) A NB ={4,8}
(©) ANB ={1,2,7}
4. (@ AUPB

€
A

(b) ANB

5. T
(b) T
© T
d F
() F
® T
@ T
(h) T
@ F
(G F

OXFORD
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10.

(a T
(b) T
(© F
d T
(e T
® F
(@ T
(h) F

E={x:xisaninteger, | <=x=<14}={1,2,3,..

., 13,14}

P ={x:xisaprime number} = {2,3,5,7,11, 13}

Q={x:xisafactorof 12} ={1,2,3,4,6,12}

(@ ¢

~

8 9 10

Q

14

() ) PUQ ={2,3,5,7,8,9,10,11,13,14}

@) PN Q' ={8,9,10, 14}

@ &[4

(98]

8

B

(b) () (ANBY={3,4,6,8,9,13}

(ii) A’ N B=1{6,9}

E={x:xisaninteger, | <x=<12}={1,2,3,...,11,12}

A ={x:xisaprime number} ={2,3,5,7,11}
B ={x:xis amultiple of 3} = {3,6,9,12}

W e[,

1 4 8

B

10

() AN B ={2,5,7,11}
(@) BNA’
(b) B



Intermediate

11.

12.

13.

14.

15.

16.

17.

(a) ANB={e,x}

(b) AU C ={a,b,e,d,x,h,m,y, z}

(¢) BUA ={e,x,h,m,n,k,y,z}

d) BNC ={ab,y,z}

() ANBUC={e,x,d, k,n}

€ = {polygons}

A = {quadrilaterals}

B = {regular polygons}

(a) square or thombus

(b) rectangle or parallelogram

&= {x:xisaninteger, 12 < x < 39}
={12,13, 14, ...,37,38,39}

A ={x: xis a multiple of 5} = {15, 20, 25, 30, 35}

B = {x:xis aperfect square} = {16, 25,36}

C={x:xisodd}={13,15,17,...,35,37,39}

(a) AN B={25}

(b) AN C=4{15,25,35}

(¢) BUC=4{13,15,16,17,19,21,23,25,27,29,31,

33,35,36,37,39}

&= {x:xisan integer}

A={x:x>4}

B={x:-1<x=<10}

C={x:x<8}

(@ ANB={x:4<x<10}

b) BNC={x:-1<x<8}

) ANB={x:-1<x<4)}

@dANC={x:x<4}

&={x:xisaninteger,0 < x <25}
={0,1,2,3,...,23,24}

B = {x: xisdivisible by 5} = {0, 5, 10, 15, 20}

C = {x:xisprime and x < 19}
={2,3,5,7,11,13,17,19}

&= {x:xisaninteger,0 <x < 13}
={1,2,3,...,11,12,13}

A={x:2x>9}

B={x:(x-2)(x-5)=0}

C={x:xisprime}

(@ C={5,6,7,8,9,10,11,12,13}

(b) C={2,5}

() C={1,3,5,7,11,13}

ANC={57,11,13}

18. & = {x: xis whole number and x < 20}

19.

20.

21.

22.

23.

24,

A={2,4,6,8,10,12}

B={1,4,9,16}

(@) ANB ={2,6,8,10,12}

(b) AN B={1,9,16}

() ANB ={3,5,7,11,13,14,15,17,18, 19,20}

d AuUB={0,1,2,3,4,5,6,7,8,9,10,11, 12,13,
14,15,16,17,18,19,20}

£={(x,y) : x and y are integers}

P={(x,y):0<x<3and0<y<6}

O0={(x,y):2<x<8and5==y=<9}

PNQO={(x,y):2=x<3and5=y<6}

x=2,3andy=5

S PNO={2,5),3,5}

£={a,b,c,d,e.f, g}

A={a,c,f, g}

B={a,c,g}

C={b,c,e,f}

(i) (AN B)Y={b,d,e,f}

(ii)) AU C' ={a,c,d,f, g}

& = {all triangles}

A = {isosceles triangles}

B = {equilateral triangles}

C = {right-angled triangles}

(a) AUB=A

b)) BNC=9J

(cc ANB=B

(@) A=B

®) ¢

P Q

& ={x:xis an integer}

A={x:20<x <32}

B={x:24<x=<37}

@ ANB={x:24=<x<32}
={24,25,26,27,28,29,30,31,32}

(b) AUB={x:20<x <37}
={21,22,23,24,25,26,27,28,29,30,31,32,

33,34,35,36,37}

E={x:xisaninteger,4 <x <22} ={4,5,6,...,22}
A ={x:xis amultiple of 5} = {5, 10, 15,20}

B ={x:xisaprime number} = {5,7,11, 13, 17,19}
C = {x:xisafactor of 30} = {5, 6, 10, 15}

(a) AUC={5,6,10,15,20}
(b) BN C={5}
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25.

26.

27.

28.

29.

30.

31.

32.

33.

OXFORD
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£={6,8,10,12,13,14,15,16,18,20,21}

A = {x: xis amultiple of 3} = {6, 12, 15, 18,21}

B={x:2x<33}={6,8,10,12,13, 14,15, 16}

AUB={6,8,10,12,13,14,15,16, 18,21}

& = {x:xis anatural number,2 < x < 15}
={2,3,4,5,6,7,8,9,10,11, 12,13, 14, 15}

A ={x:xis amultiple of 3} ={3,6,9,12, 15}

B={x:xiseven}=4{2,4,6,8,10,12, 14}

A'NB={2,4,8,10, 14}

& = {x:xis apositive integer}

A={x:7<3x<28}={3,4,5,6,7,8,9}

B={x:3<2x+1<25}={2,3,4,5,6,7,8,9,10, 11}

C={x:1<% <9}

={3,4,5,6,7,8,9,10,11,12,13,14,15,16, 17,18}

(a) ANB=8B

(b) AUB =B

& = {x: xis apositive integer and 20 < x < 90}

A = {x: xis amultiple of 3}
={21,24,27,30,33, 36, ...,90}

B ={x:xis a perfect square} = {25, 36,49, 64, 81}

C = {x:unitdigitof xis 1} = {21,31,41,51,61,71,81}

(i) ANB={36,81}

(i) AN C={21,51,81}

&= {x:xisapositive integer and 0 < x < 24}

A ={x: xis a prime number}
={2,3,5,7,11,13,17,19,23}

B={x:12<3x<37}={5,6,7,8,9,10, 11, 12}

ANB={5,7,11}

(@ PUQ=P

b OoNFP=9

(@ ANB=A

(b) AUB=B

£ = {integers}

A = {factors of 4} = {1,2,4}

B = {factors of 6} = {1,2,3,6}

C = {factors of 12} ={1,2,3,4,6,12}

D = {factors of 9} = {1, 3,9}

(@ AUB={1,2,3,4,6}

(b) BNC={1,2,3,6}

¢ CND={1,3}

Advanced

34. &= {polygons}

35.

36.

37.

A = {polygons with all sides equal}
B = {polygons with all angles equal}
C = {triangles}

D = {quadrilaterals}

(a) A N C =equilateral triangle

(b) A N D =rhombus

(¢) B N D =square or rectangle

3

B C

&€ ={x: xis an integer less than 22}

A = {x: xis a prime number less than 20}
={2,3,5,7,11,13,17,19}

B={x:a<x<b}

ForANB=4J,

8<x<10orl4<x<16

sa=8,b=10ora=14,b=16.

A={(x,y) :x+y=4}

B={(x,y):x=2}

C={(x,y):y=2x}

(@ ANB={(x,y):x=2,y=2}={(2,2)}

() BNC={(x,y):x=2,y=4}={(2,4)}

© ANC={(x,y):x+y=4,y=2x}

={(x,y) :lel,y=2}

23}



New Trend

38. &={x:xisaninteger,30 <x < 40}

39.

40.

={31,32,33,...,39,40}
A = {x: x is a multiple of 3} = {33, 36,39}

B={x:2x-4<73}={31,32,33,34,35,36,37, 38}

(i) A’ N B={31,32,34,35,37,38}
) £, B

(iii) ¢

S
o]

&={x:xisaninteger,0 < x< 12}
={0,1,2,3,4,5,6,7,8,9,10, 11}
A={x:x(x-5)=0}={0,5}
1 1
B={x: 5x—1<3§}
={0,1,2,3,4,5,6,7,8,9,10,11}
@ &,

(b) i) ANB={0,5}
(i) AUB ={0,5}
£€={1,2,3,4,5,...,19}
(i) A={x:xisprime}=1{2,3,5,7,11,13,17,19}
(ii) C={x:xisafactorof 12} ={1,2,3,4,6, 12}
(iii) B={3,6,9, 12,15, 18}
C'={5,7,8,9,10,11}
L BNC ={9
ivvAuC=4{1,2,3,4,5,6,7,11,12,13,17,19}
L (AUC)Y={8,9,10,14,15,16,18}

41. & = {x: xis a positive integer, 5 < 3x < 28}
={2,3,4,5,6,7,8,9}
A ={x:xis amultiple of 3} = {3, 6,9}
B = {x:xisdivisible by 2} = {2,4, 6, 8}
@ ¢

A B

(i) (AUB)Y={57}

n(AUB)Y =2
(iii) A N B’ = {3,9}
Q.60 4 S
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Chapter 15 Probability of Single Events (iv) Probability of drawing a picture card = %
Basic _3
1. (a {A,A, C,E.H, LM ,M,,S,T,,T,} 13
b 6. (i) Number of white pearls =50 -24 - 15=11
(b) (i) Probability of obtaining the letter ‘A’ = — 1
11 Probability of selecting a white pearl = 0
. - .. ap 1
(if) Probability of obtaining the letter “H’ = 11 (ii) Probability that the pearl selected is not green

S

(iii) Probability of obtaining a vowel =

—

1

2. (a) {HH,HT,TH,TT}

(b) (i) Probability of obtaining two tails =

24 +11
50

35

50

7

10

(iii) Probability of selecting a pink pearl =0

(ii) Probability of obtaining a head and a tail = 2 1
4 7. (i) Probability that the month is December = -
_ 1
) (ii) Probability that the month begins with the letter J
3
3. (i) Probability of getting an odd number = % BT
_ 1 g
=3 )
. . . 3 (iii) Probability that the month has exactly 30 days
(ii) Probability of getting a number less than 4 = e 4
_ 1
(iii) Probability of getting a 5" or a 6’ = = 3
y ot gething 6 8. (a) (i) Probability that the customer wins $88 cash
3 8
(iv) Probability of getting a number which is not ‘6’ = % (if) Probability that the customer wins a $10 shopping
_3
4. (i) Probability of drawing a number that is a multiple voucher = 3
of 3 = 5 (iii) Probability that the customer wins a packet of
8 dried scallops =0
(ii) Probability of drawing a prime number = 2 (b) A pair of movie tickets and a can of abalone
8 9. (i) Angle corresponding to the sector representing beans
=1 =360° - 150° - 90° — 50°
4 =170°
(iii) Probability of drawing a number whose digits have a 70°
3 Probability that the student prefers beans = ——
sum that is divisible by 2 = 3 360
- l
5. (i) Probability of drawing a King = il 36
2 (ii) Probability that the student prefers broccoli or carrots
=5 _ 90° + 50°
360°
(ii) Probability of drawing the King of diamonds = 1 140°
52 = 5
360
(iii) Probability of drawing a heart = 13 7
52 = —
18
-1
4
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10. (i)

Probability that a bag selected has a mass of exactly

lkg=1-L 1

40 160
= 2
32
(ii) Number of bags each with a mass of less than 1 kg
= L %8000
160
=50
Intermediate
11. (i) Number of cards remaining = 13
Probability of drawing the Jack of diamonds = %
(ii) Probability of drawing a King, a Queen or a Jack

=2
13

(iii) Probability of drawing the ace of hearts or the King

of hearts = 1

(iv) Probability of drawing a joker = 0

12. (i)

(i)

Number of slots = 37

Probability that the ball lands in the slot numbered 13
_ 1

S 37

Prime numbers from O to 37: 2,3,5,7,11,13,17,19,
23,29,31

Probability that the ball lands in the slot numbered

with a prime number = %

(iii) Probability that the ball lands in the slot numbered

with a number less than 19 = %

(iv) Probability that the ball lands in the slot numbered

13. ()

(i)

with an odd number = %

Number of two-digit numbers = 90

Two-digit numbers greater than 87: 88, 89, 90, 91,
92,93,94,95,96,97, 98,99

Probability that the number generated is greater

12

90

2

15

Two-digit numbers less than 23: 10, 11, 12, 13, 14,
15,16,17,18,19,20,21,22

Probability that the number generated is less than 23
13

"~ 90

than 87 =

(iii) Two-digit numbers divisible by 4: 12, 16, 20, 24, 28,

32,36,40,44, 48,52, 56, 60, 64, 68, 72,76, 80, 84,
88,92,96
Probability that the number generated is divisible by 4
_22
~ 90
_ 1

45

(iv) Number of two-digit numbers between 55 and 72

inclusive = 18
Probability that the number is between 55 and 72

. . 18
inclusive = —
90

_ 1

5

14. (i) Number of cards = 16

Probability of selecting a vowel = %

(ii) Probability of selecting a letter which appears in the

word ‘SCIENCE’ = &

o _
lw =%

(iii) Probability of selecting a letter which appears in the

word ‘SMART® = %

(iv) Probability of selecting a letter which appears in the

word ‘DUG’ =0

15. (a) Number of cards = 11

(i) Probability that the card shows the letter ‘P’
1

BT
(ii) Probability that the card shows the letter ‘E’
= i
11
(iii) Probability that the card shows a vowel or a

consonant = 1

(b) Number of cards = 10

(i) Probability that the card shows the letter ‘P’
1
10
(ii) Probability that the card shows the letter ‘E’
_ 2
10

| —

(iii) Probability that the card shows a vowel = %
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16. (a) Number of students = 210 18. (i)
(i) Probability of selecting a Secondary 1 student
22 + 38 .
= ii
210 @
- 6_0
210
=2
7
(ii) Probability of selecting a girl
_ 38425435422
210
_ 120
210
= i
7
(iii) Probability of selecting an upper secondary
student = w
210 19. (a)
— %
210
=3
105
(iv) Probability of selecting a Secondary 2 student (b)
. 19
who is a boy = 210
(b) (i) Probability of selecting a Secondary 3 student 20. (a)
. . 38 .
who is a girl = —
215
(ii) Probability of selecting a Secondary 2 student or
a Secondary 4 student = 21+ZR 24 +22
215
- F
215
17. Probability that it is labelled Gold = 1 % - %
-1
20
1 (b)
Total number of boxes = 55 + 30
=100
(©)

OXFORD
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Number of medical staff = é x30-2
=4
Number of footballers =30 -4 -2
=24

Number of midfielders = % x 24

=9
Number of goalkeepers = % X9

=3
Number of forwards =24 -3-7-9

=5
Probability of selecting a forward from the contingent
5

N — W

(i) Probability of selecting a vowel = %
(ii) Probability of selecting a card that bears the letter
c=3
7
3 1
T+x 1
21 =7 +x
x =14
(i) Probability that the mark is less than 44
_ 8
15
(ii) Probability that the mark is not a prime number
14
15
(iii) Probability that the mark is divisible by 11
_ 3
15
-1

5
Probability that the student obtained the badge

=2
15

|
w| w

Probability that the mark was 39 =

W= NN



21. (i) Experimental probability of obtaining a ‘1’ =

Experimental probability of obtaining a ‘2’

Experimental probability of obtaining a ‘3’

e R P I~ P TS|

Experimental probability of obtaining a ‘4’ =

Experimental probability of obtaining a ‘5’ =

Experimental probability of obtaining a ‘6’ = 0
(i) No. As the number of rolls increases, the experimental
probability of an outcome occurring tends towards the

theoretical probability of the outcome happening

ie 1
ez
X 1
2.0 57575
6x =35+x
5x =35
x =7
" - . 35+5
(ii) Probability of selecting a sports car = BTk
_ 40
47
. 12+x+2 03
36+12+2x+x+2
x+14 -03
3x + 50
x+14=09x+ 15
0.lx=1
x =10
. X 3
#Oses
5x =54+ 3x
2x =54
x =27
(ii) Probability of selecting a pink sweet
_ 15
18+ 27 +10 + 15
_ 15
~ 70
_ 3
14

Advanced

25. (i) Number of elements of § = 50
Integers in S that are not divisible by 2 or 3: 1, 5,7,
11,13,17,19,23,25,29,31,35,37,41,43,47,49
Probability that the element is not divisible by 2 or 3
_ 17
© 50
(i) Number of elements that contain the digit ‘2’ at least

once: 2, 12,20,21,22,23,24,25,26,27,28,29,32,

42
Probability that the element contains the digit ‘2’ at
least once = E
50
=
25
26. (i)
Smoke Do not smoke Total
Male 18 42 60
Female 8 32 40
Total 26 74 100

(ii) Probability that a randomly selected smoker is male
_ 18
26

9

13

(iii) The respondents of this online survey may not be a

good representation of the country’s population.

New Trend
27. (a) Probability of selecting a red chip = %
_ 5
T2
(b) Let x be the number of extra green chips added,
6+x 1
24+x 3
18+3x=24+x
2x=6
x=3

.. 3 green chips must be placed in the bag so that the

probability of choosing a green chip would be % .
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Chapter 16 Statistical Diagrams
Basic

1. (i) Most common length =7 cm
(ii) Length of longest fish =9 cm
(iii) Percentage of fish which have lengths of more

than 6 cm = 19 % 100%
20

=50%

-0 0000

[
[
[ J
|
I
0

-~ 0 @
- 0 000
~ - 000
wr @ @

|
1
6
(ii) Most common number of universities = 3

(iii) Probability that the student has not applied to a
university = 3
20

3. (i) Total number of people =29
(ii) Most common duration = 20 minutes
(i) Percentage of people who take less than half an hour

17 100%
29

58.6% (to3s.f.)

4. Stem Leaf

1 5 6
2 1 4
3 0 5

~N o
oo
O

Key: 115 means 15 ohms
5. (i) Take two points on the line and draw dotted lines to
form the right-angled triangle.
Vertical change (or rise) =7.6 — 3.8
=338
Horizontal change (or run) = 6 — 2
=4
Since the line slopes downwards from the left to the
right, its gradient is negative.
Gradient = — 2%
run

_ 38
T4
=-0.950 (to 3 s.f.)
(ii) y-intercept=9.5
. The equation of the line of best fit is
y=-0.950x +9.5.

(iii) Extrapolating the line of best fit, we see that 1900
people will visit the gallery 8 years after its opening.
(iv) It would be unreliable since year 8 lies outside of the
range between year 0 and year 6.
6. (a) The data shows strong, negative correlation.
(b) The data shows strong, positive correlation.
(¢) The data shows no correlation.
7. (a) The data shows strong, positive correlation.
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(¢) The data shows no correlation.

) A

Frequency

»

077510 15 20 25
Number of cases, n

(ii) Number of days=3 + 1
=4

(a) The 4" day had the greatest number of employees
report sick. 35 workers reported sick.

(b) The 10" day had the least number of employees report
sick. 13 workers reported sick.

(¢) The number of employees who reported sick was more
than 30 on the 4" and 8" day.

10. A

Frequency density

.

T 1 T T 1
1 2 3 4 5 6 7 8 9 10 11 12

Distance (x km)

>

11. Since the class intervals are unequal, the histogram is to

be drawn using either height of rectangle or frequency

density.
Weekly q Rectangle’s
carnings ($) Class width | Frequency height
180 < x<185| 5 |1 xstandard 4 4+1=4
185 <x<190| 5 |1xstandard 6 6+1=6
190 < x <200 | 10 |2 x standard 8 8+2=4
200 < x <210 | 10 |2 x standard 18 18+2=9
210 < x <225 15 | 3 x standard 18 18+3=6
225 <x<230| 5 |1xstandard 6 6+1=6
230 < x<235| 5 |1xstandard 8+1=8
A
10+
9__
81 -
2
2 7t
g
151 - —
g 6
B 5+
® 4t
%}
T o5l
2__
1__
0 T >
180 185 190 200 210 225230235
Weekly earnings ($)
OXFORD
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Height of rectangle

60

W A W
oS o O

20

12. (a) Total number of cars
=60+ 56 + 86 + 150 + 60 + 105 + 60 + 48
=625

(b) Since the class intervals are unequal, the histogram

is to be drawn using either height of rectangle or

frequency density.

14. (i) Fraction of people in Group 1

2
12
1
6

11

12
(ii) Group 1 consists of healthy human beings because a

Fraction of people in Group 2 =

large proportion of the people do not have to undergo

Class q Rectangle’s
interval Class width Frequency heiglglt a blood test.
5-24 |20 | 2 x standard 60 60 +2 =30 15. (i) Total number of boys = 56
25-59 |35 [35xstandard| 56 | 56+35=16 (i) Most common mass = 63 kg
60—79 | 20 | 2 x standard %6 96 =3 =43 (iii) Number of boys who have to gain mass = 18
— X standar il Number of boys who have to lose mass = 16
80 — 104 | 25 |2.5 x standard 150 150 +2.5=60 - Ratiois 18:16=9:8
105-114| 10 | 1 x standard 60 60 +1=22 16. (i)
Stem Leaf
115-129| 15 | 1.5 x standard 105 105+1.5=70 ’ oY 4
130 — 149 20 | 2 x standard 60 60 +2 =30 1 73
150 — 189| 40 | 4 x standard 48 48 +4=12 2 1 2 4
2 56 6 6 7 9
___________________________________ - 3 3
________________________ 3 5 6 6
4 0 4
""""""""" Key: 110 means 10
............... | (ii) The most common number of smartphone applications
______________ B R downloaded last month is 26.
»  (iii) Percentage of people = E x 100%
80 105] 130 150 190 20
115 =45%
Length of stay (min) 17. (i) Publishing House A: 46 hours
Publishing House B: 48 hours
Intermediate 10

13. (i) Total number of children who participated in the

survey = 23

(ii) Greatest number of children in a family =6 + 1

=7

(iii) Average number of children in a family
_5X14+8%x2+4x3+3x4+2x5+1x%x7

62
23

2.70 (to 3 s.f)

23

(iv) Number of children with fewer than 2 siblings = 13

13

13

23+k 25
23 +k =25

OXFORD
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k=2

(ii) Publishing House A: 17 X 100% = 58.8% (to 3 s.f.)

Publishing House B: % X 100% =55.6% (to 3 s.f.)
18. (i)
Leaves for Factory A | Stem | Leaves for Factory B
43 |3 7
7 2| 4 |56 609
7 4 0| 55 |377
5 40| 66 |1 5599
8 7 3 3 2 1 77 |2 3566
33 0| 8 |2

Key: 43 | 3 means 433 hours

(ii) Factory A produces longer-lasting light bulbs as there
are more light bulbs with durations of more than
770 hours.



Distance travelled (km)

19. (i) (d) Take two points on the line and draw dotted lines to
form the right-angled triangle.
Leaves for test scores St Leaves for test scores \?nrltl f rlllg arzg ¢ . r;angs ; )5
em =58 _2.
before the remedial after the remedial eriical change (or nse _sss
53 309 Horizontal change (or run) =7.9 -0
8 6 4 |06 _
=79
763 > 12379 Since the line slopes upwards from the left to the right,
8 6 10 6 |1 38 . Lo .
its gradient is positive.
9 8 7 75 4 2 7 (022579 555
Gradient = =—
0 8 |00 209 radien 79
Key: 319 means 39 =7 (to nearest whole number)
(ii) Yes, it is effective because the test scores after the y-intercept = 2.5
remedial are generally higher than those before the .. The equation of the line of best fitis y = 7x + 2.5.
remedial. (e) The data displays strong, positive correlation.
20. (a) 21. (i)
£
40 é ya
Y
=
S
g
]
-l
g
=
X
2 ESEE - £ - E = B = = - = c E P::
Hours ¢ I il
Height (cm)
(b) The line of best fit is drawn passing through as many
points as possible and as close as possible to all the (ii) The data displays no correlation.
other points. (iii) Since there is no correlation between the heights of
(¢) Using the line of best fit on the scatter diagram, the pupils and the amount of pocket money they receive,
hiker travels 48 km in 6.5 hours. we cannot use the graph to predict the amount of

pocket money that a child of height 147 cm will

receive.
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2. @ Age of patient, x years Frequency
10 <x<20 85
20 <x<30 17
30 < x <40 38
40 =x<50 24
50 < x <60 18
60 < x <70 16
Total frequency 300

(ii) Percentage of patients who are at least 50 years old
_18+16
© 300
=11.3% (to3s.f.)

(iii) No. The actual ages of the patients in the interval

x 100%

20 =< x <30 are not known, so it is incorrect for Priya
to assume that al the patients in this interval are
20 + 30
2
23. (i) A
28
26
241

=25 years old.

Number of days

2__

»
'

0 %3050 60 70 80 90 100 110
Number of cases, n
(ii) No, the most number of cases occur in the interval
70 < n< 80, but it is not correct to take the mid-value
of this interval.

24. (i) A

Number of events

2__

0 "0 730 40 50 60 70 80 90
Number of staff, x

(ii) Number of events = 45% x 40

s.p=60
25. (i)

=18

Age of crew, x years

Frequency | Frequency density

25 =x<30

2

04

30=x<35

4

0.8

35<x<45

17

1.7

45 <=x<50

1.6

50=x<55

1.2

55 =x<60

0.6

1.8+
1.6
14+
12+
10
0.8

Number of crew

041
021

0 "n530 35
Age of crew, x years

(ii) Number of crew = 0.85 x 40

»
o

45 50 55 60

=34
~p=35
26. (i) pH values, x Tally | Frequency

65=<x<70 " 4
TO=x<75 " 3
75<x<80 Htt 1/ 8
80=x<85 Htt 1/ 8
8.5<x<90 1/ 2
90<x<95 it 5

Total frequency 30
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(ii) A 28. (a) Since the class intervals are unequal, the histogram
81 is to be drawn using either height of rectangle or
T frequency density.
6__
z Class . Rectangle’s
§ 51 interval Class width | Frequency height
E 4T 10 -29 | 20 |2 xstandard 32 32+2=16
3T 30 -39 | 10 | I x standard 38 38+1=38
T 40-49 | 10 [2xstandard | 64 64+1=64
1 —_
50 -59 | 10 |2 xstandard 35 35+1=35
0 -V >
657075 80 8590 9.5 60-69 |10 |Ixstandard| 22 21222
pH values, x .
(i) There are many distinct values in the set of data. Using 70 =99 | 30 | 3 x standard 9 90:3=3
a histogram for grouped data would be more suitable.
(iv) Percentage of the types which are alkaline
= 25 % 100% i
30
=86.7% (to 3 s.f.) e e e e e
A
27. (a) 30+
E T (
é 25
3 H0+ =
E 0% g 4
S 15+ g
B r 131
2 10F 2
£ I “5 (
Z St =t
H > c
0740750 60 70 80 90 100110 =
Mass (kg)
(b) Mass, (x kg) Mid-value | Frequency
40<x <50 45 7
50 <x < 60 55 10 i
60<x <70 65 14 -
Mass (kg)
70 <x <80 75 27
80 <x=<90 85 12
90 <x < 100 95 6
100<x <110 105 4

The points to be plotted are (35, 0), (45, 7), (55, 10),
(65,14),(75,27),(85,12), (95, 6), (105,4) and (115, 0).

Frequency

2
|

oy

€
i
¢

[

[

Mass (kg)
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(b) The points to be plotted are (5, 0), (20, 16), (35, 38), Advanced
(45,64), (55, 35), (65, 22),(85,9) and (105, 0).

30. (i)
A
- ‘ 696—_k.
g
S
=2l
2
= / \
/ I PSI value, x, in 2012
A
/ 200
190 - - ——
1801+
ASEE? ANERaF 160+
Mass (kg) 1401
120+
. @ Height, (x cm) Number of plants 108 -
0<x<20 04x20=8 80
60T
20<x <30 11 44(1)8_-_- _
30<x <40 9 320771
201
40<x <45 8 heodo o >
0 50 100 150 200 250
< . =
45<x=50 22x 1l PSI value, x, in 2013
< . = . P .
0 <x =60 21x 10321 (i) The measures taken have been effective in improving
60 <x<70 12x10=12 the air quality as the PSI values in 2013 are generally
(b) Number of plants =8 + 11 +9+8 + 11 +21 + 12 lower than those in 2012.
=80
(¢) The points to be plotted are (0,0),(10,0.4),(25,1.1),
(35,09),(42.5,1.6),(47.5,2.2),
(55,2.1),(65,1.2) and (70, 0).
z; —
a
< 15
)
2 —
i H
Height (x cm)
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Chapter 17 Averages of Statistical Data
Basic

1. (a) 11,11,12,13,16

11+11+12+13+16
5

Mean =

=126
Median = 12
Mode =11
(b) 11,12,18,18, 20,20, 20,24,29,41
11+12+18 +18 + 20
+ 20 +20 + 24 + 29 + 41
10

Mean =

=213
20 + 20

Median =

=20
Mode =20
(¢) 10.5,12.6,12.6,13.5,14.3,153,160,16.4

105+12.6 +12.6 +13.5
_ +143+153+160+164
8

Mean

=139

135+143
2

Median =

=139
Mode =12.6
d) 7,8.1,8.1,8.1,94,94,9.6,104,10.5,11,11.7
7+81+81+81+94+94
+96+104+105+11+11.7
11
=939 (to3s.f)
Median =94
Mode = 8.1
2. 35,36,38,38,38,39,39,40,42,43,45,45,45,45,47
35436+ 38+ 38+38+39+39+40
+ 42+ 43+ 45 + 45 + 45 + 45 + 47
15

Mean =

(i) Mean =

=41
(ii) Mode =45
(iii) Median = 40
3+47+134+14+16+19+20+ x

3. Mean=
8
_ 92 + x
8
Median = 14 +16
2
=15

Since mean = median,
92 + x
8
92 +x =120
x =28

=15

4. (i) Total number of seeds = 100 X 5

=500
(ii) Number of seeds that germinated
=30x1+25%x2+20%x3+10x4+5%x5
=205
205
500
41
100

Fraction of seeds that germinated =

10x0+30x1+25x%x2
+20x34+10x4+5x%x5

i) Mean =
(iii) Mean 100

=205
Median =2
Mode =1

Number of countries Frequency

0 7

1

9
7
4
2

2
3
4
5 1

Total frequency 30

TX0+9%x1+7x%x2
+4x3+2%x4+1%5

30

(ii) Mean =
=1.6

Median = 1
Mode =1

Intermediate

6. Let the eighth number be x.
1,2,2,4,x,7,8,13

Median = 4+x

2
4+x
2
9=4+x

x=5

45 =

. The eighth number is 5.
Mode =2

OXFORD
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7. Sum of the set of 12 nunbers = 12 X 5

10. Initial sum of eye pressure =30 X 12.4

=60 =372 mm Hg
Sum of the set of 8§ numbers = 8a New sum of eye pressure = 30 X 12.6
Mean of combined set of 20 numbers = 60 + 8a =378 mm He
20 .. Nora’s actual eye presssure = 8 + (378 — 372)
_ 60+ 8a = 14 mm Hg
20 11. 620, 62.0, 62.6, 63.1, 63.7, 642, 64.3, 64.7, 65.1, 65.2,
160 =60 + 84 65.2,65.2,65.5,65.9,66.8,67.1,67.4,68.2
8a =100 620+ 62.0+62.6 +63.1+63.7
q = 100 + 642+ 643+ 647 + 65.1+ 652
8 + 652 +6524+ 6554659 +66.8
=125 + 67.1+674+682

8. (a) (i) Modal profit = $3 million

(a) (i) Mean = 3

(i) Median profit = $2 million =649s
(b) Mean profit (ii) Mode =652 s
_2x0+6x1+8x2+10x3+4x4 (i) Median = 65.1+652

30 2

=$2.27 million (to 3 s.f.) =65.15s
- Raj is incorrect. 100

9. (@ () 12+9+x+6+y+7=49 (b) Percentage = % X 100%

x+y+34=49 6382
x+y =15 (shown) —110%

12x14+9%x24+xx3
+6x4+yx5+7x6

12. 16,1.7,18,1.8,1.8,18,19,19,19,2.0,20

(ii) Mean = 29 (a) (i) Modal height=1.8 m
(ii) Median height = 1.8 m
3 2 _96+3x+5y 6 g g g g
49 a9 16+17+18+18+1.8+1.

+19+19+19+20+20

(iii) Mean height = T

149 =96 + 3x + 5y
3x + 5y =53 (shown) 2002
Gii) x+y=15 —(1) BETH
3x+5y=53 —(2) 1.84m (to3sf)
(1) x3:3x+3y=45—(3) (b) Sum of heights of the first 11 boys =202 m

2-03)2y=8 Sum of heights of the 12 boys = 12 x 1.85
y=4 =222m
Substitute y = 4 into (1): . Height of the 12" boy =22.2-20.2
x+4=15 =20m
x=11 13. (@) 1+4+8+x+9+y+2=40
ax=1ly=4 X+y+24=40
(b) () Mode =1 x4y =16 —(1)

(ii) Median=3
(c) Let the number shown on the die be n.

I1X0+4X1+8%x2+xX%X3
+9%x44+yx5+2x%x6

12x149%2+11x3 40 =32
Mean=+6><4+4><5+7><6+n 3x+5y+68 —32
50 40 '
3=149+n 3x+5y+68 =128
50 3x+5y =60 —(2)
150 = 149 +n (1)x 3: 3x + 3y =48 —(3)
n=1 (2)-(3):2y=12
.. The number shown on the die is 1. y=6
Substitute y = 6 into (1):
x+6=16
x=10
OXFORD fx=10,y=6
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14.

15.

16.

(b) (i) Largest possible value of x = 8
(ii) Mean number of fillings

I1x0+4x1+8%x2+8x%x3
_+I9X4+8x5+2x%x6

40
=33
(i) Total number of pages =1+3+10+7+4+3+2
=30

(ii) Number of pages with fewer than 3 errors

=1+3+10

=14

Percentage of pages with fewer than 3 errors

=14 100%

30

=46.7% (to3s.f.)

(iii) Mode =2
IXx0+3x1+10x2+7%x3
+4x4+3%x54+2%6

30

(iv) Mean =

=29
(i) p=T,9=4,r=4,5=3,t=1
TX0+6x1+4x2+5x%x3
+4X4+3x54+1%x6

(ii) Mean = 30
=22
Median =2
Mode =0

(iii) Percentage of students who consume at least 5 servings
of fruit and vegetables on a typical weekday

=4 100%
30

=13.3% (to3s.f.)
.. Most of the students do not consume at least
5 servings of fruit and vegetables.
(i) Total number of days =3 +5+8+7+10+6+ 1
=40
(ii) Mean number of security cameras sold

3X32+5%x57+8x%x82+7x107
_+10x132+6x157+1x182

40
=105.75
(iii) Median = 107
Mode = 132

.. The median gives a better comparison.

18. (i) Mean mass =

17. (i) Modal number of emergency calls received in

December =49
(ii) Median number of emergency calls received in
October = 26
Median number of emergency calls received in
December = 37
Mean number of emergency calls received in October
_A4+4+4+..+41+44+45
N 31
=234 (to3sf)
Mean number of emergency calls received in
8+10+13+...+49+ 49+ 49
31
=34.1 (to3sf)

(iii) More emergency calls were received per day in

December =

December than in October.
32 x 20 + 38 x 35 + 64 x 45
+ 35X 55+22%x65+9 %85
200

=44.85kg
(ii) Probability that the steel bar requires another

transportation vehicle = 2
200

19. (a) Mean amount of medical claims

150 + 44 + 225 +...+ 77 + 55 + 136

20
=$70.40
(b) - .
Amount of medical claims, $m Frequency
0=m<50 8
50 <m < 100 7
100 = m < 150 3
150 = m < 200 1
200 < m <250 1
Total frequency 20
o
© @ N
8__
’7 4 —
z OT
=1
2 471
=
3+ —
2__
1 i
0 50 100 150 200 250 >
Amount of medical claims, $m
OXFORD

UNIVERSITY PRESS



20.

(ii) Estimate for the mean amount of medical claims
8X25+7x75+3x125
_+HIx175+1x225
20

=$75

(d) There is a difference of $4.60 in the answers in (a)
and (c)(ii). The mean amount calculated in (a) is the
exact value as it is based on the individual values, but
the mean amount calculated in (c)(ii) is an estimate
as the mid-values of each interval are used.

Total number of vehicles along Section A = 50

The median average speed along Section A lies in the

interval 60 < v < 70.

Total number of vehicles along Section B = 49

The median average speed along Section B lies in the

interval 70 < v < 80.

As the actual data in these intervals is not known, it is

incorrect for Ethan to obtain the median average speed

along Section A by taking 60 ; 0 65 km/h or to
obtain the median average speed along Section B by
taking 19 ; 80 _ 75 kmyh.

Advanced

21.

Total mass of the children
=15+15+11+13+9+20+15+a+ 13+ 18
=129 +a

Mean mass of the children =

129 + a
10

Arrangement of the masses without a:
9,11,13,13,15,15,15, 18,20

XX X XY Z Z Z ZZ

Case 1: a lies at one of the points labelled X.
Median = 14

129%ta _14_04
10
129 + a = 136
a=17
Case 2: a lies at the point labelled Y.
Median = 4 15
2
129+a _a+15 04
10 2
129 +a =5a+75-4
4a =58
a =145
OXFORD
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Case 3: a lies at one of the points labelled Z.

Median =15
129 + a —15-04
10
129 +a =146
a =17

sa=T7ora=1450ra=17

New Trend

22. Let the numbers be x, y, 60 and 60, such that x < y.
Since the median is 56,

Y+60 _ 56
2
y+60 =112
y =52
Since the mean is 54,
x + 52+ 60 + 60 —54
4
x+ 172 =216
x =44

.. The four numbers are 44, 52, 60 and 60.
23. (a) Difference = 100 — (-210)
=310°C
2856+ 100+(—195.79)

(b) Mean boiling points =

3
276021

-3

=92007°C (to 2 d.p.)

1064.18+0+(~210)

Mean melting points

854.18

3
=284.73°C (to2d.p.)




Revision Test D1

1.

(a) AUB ={2,4,6,8,10,12, 14}

(b) A’ N B"={10, 12}

(c) ANB ={8,14}

(i) Most common number of pencils =7
2X2+3X3+5X44+4%x5+4%6
+6X7+4x8+1x9+1x10

30

(ii) Mean =

=5.67 (to3s.f)

20
30
2

3
T+8+12+...+74
40

= 33 minutes

(iii) Probability

(i) Mean =

(ii) Fraction of students = %

(iii) No. The median time is =30.5 minutes.

@

29 + 32
2

Stem Leaf

—_ = =

00001111111
2222222223333333333333
4444555555

6666677

o N B~ DO

Key: 110 means 10 points
Note that a frequency table would be a more
appropriate statistical diagram as compared to a
stem-and-leaf diagram.

(ii) Mode =13
Median = 13

(@

(¢) (i) 6 hours
(ii) 18 hours

(d) Since 100 marks lies outside of the range, the result
obtained in (c)(ii) is not reliable.
(e) Take two points on the line and draw dotted lines to
form the right-angled triangle.
Vertical change (or rise) = 85 — 25
=60
Horizontal change (or run) = 14.4 -0
=144
Since the line slopes upwards from the left to the right,
its gradient is positive.

. rise
Gradient = —
run

_ 60
144
=4.17 (to 3 s.f))
.. The equation of the line of best fitis y =4.17x + 25.
(f) The data displays a strong, positive correlation.

Total height of the 9 players=9 x 1.8

=162m
Mean height of 3 reserve players = w
=176m

S5x1+8%x2+5x%x3
+xX4+4X5+2%x6

(a) Mean =
5+484+5+x+4+2
_ 68+ 4x
C 24 +x
84 +3.5x = 68 + 4x
0.5x =16
x =32
() x=3,4,5,6,7,8,9,10, 11
() x=7
1+2

d) Median= —=
(d) Medi 3

=15
(e) We do not know the exact number of books read by
the last student in the category ‘= 6’
x+2 1

@ X+2+y+2x+3y = 5
Sx+10 =3x+4y+2

2x—4y =-8
x=2y-4—()

2x+3y 24
3x+4y+2 7 35
70x + 105y = 72x + 96y + 48
2x—-9y =-48 —(2)

OXFORD
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(ii) Substitute (1) into (2):
22y —4) -9y =-48
4y -8 -9y =48
S5y =40
y=8

Substitute y = 8 into (1):

x=208)-4
=12
Lx=12,y=8

2(12) + 3(8)

(iii) Probability =

3(12) + 4(8)+2+2

=18
72
=2
3
@ Number of cases, x | Frequency
20 <x<40 1
40 < x <60 11
60 < x< 80 18
80 < x< 100 14
100 < x< 120 5
120 < x < 140 1
Total frequency 60
(ii) A
18+ —
164
144 —
12+
§ —
& 10
= 8T
6__
4__
2__
0 [ >
20 40 60 80 100 120 140
Number of cases, x
(iii) Median = /2 : 74
=73

Mode = 48

(iv) Estimate for the mean

1x30+11x50+18 x 70
_ +14x90+5x110+1x130

50
=756

OXFORD
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(v) There is a difference of 0.5 in the actual mean and
the estimated mean. The mean calculated in (iv) is an
estimate as the mid-values of each interval were used.

10. (i) Estimate for the mean profit

6x25+11x75+18x%x125
_+12x175+3%x225
50

= $12 million
(i) Profit = $120 000 x 125
= $15 million

Percentage of number of years = % X 100%

=30%



Revision Test D2 4. (i) Total number of students = 57
(i) Mass of lightest school bag = 3.0 kg

1. (@) ANB ={8,10,12,14,16,20
@ { ' (iiif) Most common mass = 6.3 kg

() AANB={3,5,11,13}

© AN B =10.1.7.9.15.17, 19} (iv) Percentage of bags that were considered ‘overweight’

@ A"uB ={0,1,3,5,7,8,9,10, 11,12, 13, 14, 15, = % x 100%
1617, 19,20} =368% (to3sf)
. L J— 5-
2. (i) Probability that is divisible by 2 o () Stem Leaf
_1 0 (4 4 4 4 4 4 4 4
2 0 [555555°5
(ii) Probability that it is divisible by 5 = > 0 |6 6 6 66 6 6 6 6
10 o (77777
. 0 [8 8 8 8 8 8
25 0 (9 9 9 9
(iii) Probability that is divisible by 4 = 10 Key: 01 4 means 4
1 Note that a frequency table would be a more
5 appropriate statistical diagram as compared to a

3. @ Number of mobile devices | Frequency stem-and-leaf diagram.
0 5 (ii) Percentage of patients = % x 100%
! 4 =25%
2 8 6. (a) -
3 5 SRR
4 2
X
: 1 : i
Total frequency 25 ‘ET
.20
(b) P Sississisies
8 i
6 :
g E
g‘ 4 :--\I\ 1 | il 1S %
£, -+ o H
= Time (days)
70T 2 3 4 5 .
Number of mobile devices (© () 5days

(i) 18 days
The result obtained in (¢)(ii) is not reliable since the
height of 7.2 cm lies outside of the range.

(¢) (i) Median number of mobile devices owned = 2 @

~

(ii) Modal number of mobile devices owned = 2
(iii) Mean number of mobile devices owned
S5x04+4x1+8x2
_ +5X3+42x4+1X5
- 25

=192
(d) (i) Probability that he owns 2 mobile devices = %

(ii) Probability that he owns at least 3 mobile devices

_ 5+42+1
25

OXFORD
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(e) Take two points on the line and draw dotted lines to
form the right-angled triangle.
Vertical change (or rise) = 6.6 — 1.6

=5
Horizontal change (or run) = 16 — 3
=13
Since the line slopes upwards from the left to the right,
its gradient is positive.
Gradient = =%
run
5
13
=0.385 (to 3 s.f.)

.. The equation of the line of best fit is
y=0385x+04

(f) The data displays a strong, positive correlation.

7. (i) Modal score =78

(ii) Number of points
=9X79—-(78+85+64+97+68+78+73+77)
=91

8. (a) Modal classis 48 <x <52
(b) Estimate of the mean number of hours worked

_ 8x42+11x46+14 x50 +9 x 54
42

=483h
(c) (i) Probability that he worked more than 52 hours
9
42
3
14
(ii) Probability that he worked not more than 44 hours
8
42
4
21

9. (a) x=13
(b) x=21
(¢) Mean number of fish caught
_4Ax14+14x2+7Xx3+21Xx4+3%x5
- 4414+7+21+3
=3.10 (to 3s.f)

OXFORD
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10. (i) x+6y—-9+2x+4y—-4+3x+2y+2+5x+2y+9
+9x+4y-3=26%5
20x + 18y =135 —(1)

(i) 8x+5y+2+5x+T7y+6x+4y+7+x+6y-3
=39x4
20x + 22y =150 —(2)
10x+ 11y=175

(i) 2) - (1): 4y =15

y=3

Alw

Substitute y = 3 % into (1):

20x + 18(3%)= 135

20x =671
2
x=3§
g
3 3
sx=33 y=33
T YTy
(iv) Mean = 3% 204439
9
=317
9

3 3
Whi =3=,y=3=,
) en x 3 y 7}

5
+6y-9=5=
X y 8

[O¥]

2x+4y-4=17=

A

3x+2y+2=19=

e e}

Sx+2y+9=33=

[e.<] OS]

Ox+4y-3 =423

8x+5y+2=47

6x+4y+7=42_

B —

X+6y-3 =22%

.. Probability that the number is greater than 30 =

O|



End-of-Year Examination Specimen Paper A Pt59 9
TR
Part I 5 l—izsq - 158 9
L Sr+3y=23 —(1) L
13p =34q
Ty-x=-35 —(2)
From (2) 2 = ﬁ
7 1,55 3 H 13
x=Ty+35—0) P> 1156
Substitute (3) into (1): q_2 T 169
5(7y +35)+3y =23 338
B 22°P _9312
35y +175+3y =23 g
38y =152 7. () y=kx+1)
y=-4 When x = 1,
Substitute y = —4 into (3): y=k(1+ 1)
x=7(-4)+35 = 4k
=7 When x =2,
nx=7,y=—4 vy =k2+ 1)
2. () @-b=@+b)a-Db) =9k
(ii) 20x = 402° — 398* Ok — 4k =20
= (402 + 398)(402 — 398) 5k =20
= (800)(4) k=4
= 3200 Soy=4x+ 1)
x =160 (if) Whenx =3,
3. 2y - 18’ y =43+ 1)
=2x"y(x" - 9y?) =64
= 2x"y(x + 3y)(x - 3y) (i) ¥
4 6x-3 _3x-2 4
) 2x+7  x+5
6x-3)x+5)=Bx-2)2x+7)
6x* +30x—3x—15=6x"+21x—4x — 14
10x =1
1
X = —
10
5. = 5x+53 o >+ 2x+ 1
- 8. () A(4,0)
xy—5y=5x+3 044
xy—-5x=3+5y (i) x= i
x(y—5)=3+5y _a
3+5
X = fsy .. Equation of line of symmetry is x =2
) Y (iii) When x = 2,
(ii) Wheny=1,
3+5(1 =220
s .
- . Minimum value of y is -4 when x =2

9. Let the length of the rhombus be x cm.
Using Pythagoras’ Theorem,
¥ =5+12°
=169
x=13
.. Perimeter = 4(13)
=52cm

oxrORD
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10.

11.

12.

13.

14.

15.

OXFORD
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. 9
i) k=2
@ 5
=15
i BPr8 15
BP+8 =12
BP =4cm
i) A€ _- 6
AC+5 9
9AC = 6AC + 30
3AC =30
AC =10 cm
1 cm represents 0.5 km

16 cm represents 8 km
0.6 km is represented by 1 cm

8 km is represented by 13 % cm

Volume of pyramid = % (15w)(18)

826 = 90w
w=9.18 (to3sf)

L T613) = S

W

r =27
r=3
(i) Probability that the player does note win anything
_9
T 20
(ii) Probability that the player wins either a key chain or

a can of soft drink = E
20

(iii) Probability that the player wins a soft toy =0
(i) Estimate for the mean height

_ 8§ X125+ 13x135+12x 145+ 7 x 155
40

=139.5cm

" . 8
ii) Fraction of plants =1 - —
(ii) p 0

Il
S

16. Let the translation vector T be [ Z ] .

(-
o

.. The column vector representing the translation vector

.. The coordinates of Q are (-8, 1).

17. The object shown is a regular hexagon.

A regular hexagon has a rotational symmetry of order 6.

Part I1

Section A

3 x

}_3_9—x2

1 1 3-x

x 3
_ B+ x)(3-x)
- 3—x
=3+x

(1) x*+y =2xy+64
(i) ¥ —2xy+y’ =64
(x-y)'=064
xX—y==8

.. Difference is 8

3
c=at + 5
[2

Whent=1,c=74,
b

g

74 = a(1)’ +

a+b=74—()
Whent=2, c=34,

b
34=a(2)’ + o7

8a+ Lp=34
4

32a+b=136 —(2)
2)-(1):3la =62
a=2



Substitute a = 2 into (1):

2+b=74
b=172
, 12
Le=20+ —
When t =3,

, 12
=20+ 35
=62

fx)=4x-6

EROE

1
23
| |
()42

-8

(i) tan LACB= %
43

£LACB=383° (to1d.p.)
(ii) Using Pythagoras’ Theorem,
AC* =347 +43°
= 3005

AC = /3005 cm
AS = (3005 — /250) cm
. Area of APQS = (+/3005 — +/250)?

=1520 cm® (to 3 s.f.)

(a)

£

(b) A(4,4),B(0,2)
(¢) C(6,2)

(d) Area of AABC = % 6)(2)

= 6 units®

Section B

7. (@) n=3
M () F= =
IR
When R=125,F =4,
k

12

4:

S v =
G

k=
20
s F= %/E
(ii) When R =512,
20
Is12
=25
8. (a) AQLM and AMRQ
(b) (i) Using Pythagoras’ Theorem,
RS =7"+5
=74

RS =74

=8.60 cm (to 3 s.f.)
(i) sin 50° = PS—Q
5
PO = Gisoe

=6.53 cm (to 3 s.f.)

5
iii) tan 50° = —
(iii) L

5
L= anso°
PS = > +4+7
tan 50°
=152 cm (to3s.f.)

(iv) tan LMSR = %

£MSR =355° (to1d.p.)

1 5
(V) AreaOfPQRS— §(m+4+7+4)(5)

=480 cm’ (to 3s.f)

- O Stem Leaf
2 |5 8
3 16
4 1 1 2 3 4 6 6 9
5
6 3
7 12 3 5 8
8 |9

Key: 2 | 5 means 25

OXFORD
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(i) Modal number of points = 41

(iii) Median number of points = 44 ;L 46
=45
(iv) Mean number of points = 25+ 282; =
=516

(v) Fraction of clubs = iO

ENVE

(vi) Percentage of clubs = % X 100%

=10%
10. (a) Whenx=-1,y=a,
a=(1+2)-1-4)
=-5
Whenx=3,y=>,
b=GB+2)(3-4)
=-5
La=-5,b=-5
(b)

+ 89

(c) () Whenx= 1% ,y=-28

(ii) Least value of y=-9
(iii) When y=3,x=445orx=-2.45

OXFORD

UNIVERSITY PRESS




End-of-Year Examination Specimen Paper B

Part I

1. Y- =Gy+xy-x)
= (4)-8)
=32

2. (@) (x+7Nx-3)-5x-3)
=X —3x+7Tx—21-5x+15
=xX'-x-6

(b) 4y =3(y-2)(y+3)-7
=4y’ =3(*+3y-2y-6)-7
=4y’ -3y’ -3y +18-7
=y —3y+11

3. (a) 18x¥’-3x-6
=3(6x*—x—2)
=32x+ 1)(3x-2)

(b) 2x* —xy—15y°
= (x - 3y)(2x + 5y)

2

4. 6x—4==
X

6x" —4x =2
6x’—4x-2=0
3xX-2x-1=0
x-DBx+1)=0

2 x-3
5. (@ g—w
_ 20x-3(x-3)
S 300
20x-3x+9
30x°
_17x+9
30x7
2 5
3x—y_2y—6x
-2 . 3
3x-y 6x-2y
4+5
6x —2y
9
=6x—2y
6. x(y+2)-3(y+2)=0
x-3)y+2)=0
x=3 or y=-2

(b)

10.

11.

12.

3y* -1
T @y+n2y-D
x4y’ = 1)=3y" -1
4xy* —x=3y" -1
dxy’ - 3y"=x-1
Y(@dx-3)=x-1

f= x—1
4x-3
_+/x71
y== 4x -3
_Y 4l g
x=3 3 (D

05x—-025y=2 —(2)
(1)x3:3x-y=13 —(3)
(Q)x4:2x—y=8 —(4)
B)-@D:x=5
Substitute x = 5 into (4):
2(5) -y =8
10-y=8
y=2
sox=5,y=2
2x+3
2x+3+x
14x + 21 = 15x + 15
x=6
.. There are 6 $50-vouchers.
f(x) =13 - 4x
f(=2) = 13 - 4(-2)
=21
DE _6+8
8 6
14

DE =" x8
6

- 7
7

=18% cm
3

) g h = 36 minutes

Percentage of students = % X 100%

=25%
(ii) Modal time taken = 29 minutes

Angle = 4 x 360°
36

=40°

OXFORD
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13.20,25,25,30,35,35,35,40,4.0,40,45,45,45, 3.

14.

15.

16.

17.

45,45

(i) Mode=4.5kg
(i) Median =4.0 kg
(iii) Mean

_ 20 +2(25)+3.0 +3(35) + 3(4.0) + 5(4.5)

15
=3.67kg (to 3s.f)
(i) 0.25 km is represented by 1 cm
4.5 km is represented by 18 cm
(ii) 1 cm’ represents 0.0625 km’
40 cm’ represents 2.5 km’
(iii) 0.5 km is represented by 1 cm
0.25 km’ is represented by 1 cm’
2.5 km’ is represented by 10 cm’
Using Pythagoras’ Theorem,
PQ* =25 + 347
=1781
PO =422m(to3s.f)
Estimate for the mean lifespan
_ 45x10+28 x30+19 x50 + 6 x 70 +2 X 90

100
=28.4 days
@i ANB)={o,p,q,1,5,u,v}
(i) AU C'={o,p.q,1,s,t,u}

Part 11
Section A

1.

Using Pythagoras’ Theorem,
WP+24 =85
n=85-24
=66.49

h = /6649

=8.15m (to 3 s.f.)
.. The ladder reaches 8.15 m up the wall.

(@ (i) Gradient:%

=2
(i) y=2x+2

(b)

(©) K(1,4)

OXFORD
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@

(ii)

(a)

(b)

(c)

®

(i)

h=ki’
When ¢ =5, h =200,
200 = k(5)°
=25k
k=8
s h=87
When =7,
h =8(7)
=392
. It falls 392 m in 7 seconds.
When h = 1250,
1250 = 8¢
£ =156.25
t==+125
.. It takes 12.5 seconds.

25 9
A
24
24
2cos A= Z(E)
12
25
tan (90° — A) = 2%
7
7
2cos(90°-A)+4tanA =2 A +4 A
“7\2s 24
_ 109
150

_1 2 2 3
Total volume = 3 (7)°(18) + 3 (7)

=522 nem’

3

Area to be painted pink
=2m(7)*
=981 cm’
Area to be painted brown
=n(7)(V18% + 77 )
=7+/373 nem’
Area to be painted pink : Area to be painted brown
= 98m : 7373w

= 1:14 (toldp.)



Section B

6. () C=a+?2
n

When n=300,C =85,

85=a+ 2
300

300a + b = 2550 —(1)
When n=700,C =415,

45=a+ 2
700

700a + b =3150 —(2)
(i) (2) - (1): 400a = 600
1

a=1=
2

Substitute ¢ = 1 % into (1):

300(1 %)+ b=12550
450 + b =2550

b =2100

ca=11 p=2100
2

@ipc=11 4 2190
2 n
When n =200,
coyl, 2100
2 " 200
=12

.. The cost of each book is $12.
(iv) When C=5.7,

s7=11 4 219
2 n
2100 _,,
n
n =500

.. 500 copies are printed.
7. (a) (i) Mode=2
(ii) Median =3
Tx1+9%x2+6x3

(i) Mean = +4x4+5x5+8x%x6

(ii) Let the height of the pyramid be 4 cm.
Using Pythagoras’ Theorem,
K+5 =12
n=12"-5
=119

h=+119 cm

% (10)(10)(V/119 )
364 cm’® (to 3 s.f.)

.. Volume

9. (a)

N —
N —

39
_ 132
T 39
=3.38 (to3s.f)
(b) Number shown =40 x 3.45 - 132
=6
(¢) Number shown =6
8. (i) Total surface area

= (10)(10) + 4 x %(10)(\/132 _5%)
=340 cm®

!m‘
X

(¢) (i) Greatest value of y =6.1
(ii) Whenx=-23,y=39
(iii) When y=-3,x=09 orx=-34
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