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1.

(a) 30 ÷ ________ = 3

(b) – 89 ÷ ________ = 89

(c) ________ ÷ 1 = – 205

(d) ________ × (–12) = 120

(e) 24 + 12 ÷ 4 – 5 × 3 = ________

2. P p × (–9) = 135

3. (0) ________ 

4.

(a) (i) a + 0 = a = 0 + a

(b) (ii) a + b = b + a

(c) (iii) (a × b) × c = a × (b × c)

(d) (iv) a × 1 = 1 × a = a

(e) (v) a × (b + c) = a × b + a × c

5. >, < = 

(a) 25 – 40 + 10   25 – 40 – 10

(b) (–9) + (–6)  (–9) – (–6)

(c) 35 + (–70) – (–35)  (–24) – (15) + 39

6.

(a) (–1) × (–2) × (–3) × (–4) × (–5)

(b) 795 × (–25) + (–795) × 75

(c) (–59) × (–19) + 59

7. (Elevator) 

8. 3, –3 

9. (–1500) 599 
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10.

(a) 0

(b)

(c)

11. (–160) 20 

12. (–12) (–300) 

13.  1000 550 

14.

15.

18 36 54 72

+

25

–

 17

×

 6

÷

 18
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1. (a)
1 2

2 3
 = (b)

5 2

7 3
 = 

2. (a)
2 5

3 7
 = (b)

2 9

3 20
 = 

3. 42 __________ 

4.

(a)
3

3
4

 +  = 4 (b)
2

12 2
4 4

5.
15

24
 

3

4
 

6.

7. 88.6 48 

8. 20  356.80 

9. 5 500 3 250 4 200 4

500 

10.

(a) 4730 (b) 8  4 

11.
2

5

12.

(a) 0.25 (b)
19

20
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13.

(a)
1 1

7 3 2
2 2

(b)
1 2 3

3 2 1
8 5 5

(c)
4

11.2 0.15
5

(d)
3 8 1

3
7 21 27

(e) 0.089 × 0.76 ÷ 0.19

14. 5.5 

15.
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1.

(i)  ___________ 

(ii) 12, 15, 7, 9, 16, 18 ___________ 

(iii) 38, 40, 42, 48, 65, 72, 75 ___________ 

(iv) 2, 3, 5, 6, 7, 3, 2, 9 ___________ 

2.

(i)

(ii)

(iii)

(iv)

3. 9, 5, 7, x  6 6 x 

4. 20, 6, 18, –15, –12, 0

5.

(i)

(ii) 2, 9, 6, 5, 8 3 

(iii)

(iv)

6.

100

80

60

40

20
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(i)

(ii)

(iii)

(iv)

7.

25 45 35 38 40 30

(i)

(ii)

(iii)

(iv)

8.

(i)

(ii)

(iii)

(iv)

24

22

20

18

16

14

12

10

8

6

4

2
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1. x 

(a)
3

27
8

x
(b)

4
5 3 (1 )

3
x x (c) 0.15 (5x – 2) = 0.4 (x + 1)

2.

(a) 3 30
3

z
(b) 4 4

4

x

3.

(a)

(b)

4. x = y + 2, 
( 2) 2

2 3

x
y  y 

5.

(a) 4 5( 1) 34m (b) 0 = 16 + 4 (n – 6)

6.

(a)

(b)

7. 10° 

8. 35° 

9.

10. 4 : 5 10 5:6 

11.
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12.
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1. (a) 65° ....................... 

(b) 45° ......................... 

(c) AB||CD LM 

 ...................... 

(d) ........................... 

2.

3. 45° 

(a) 45° (b) 45° (c)  45° (d)  

4.

(a) 90° 90° 

(b)

(c)

(d)

5.

PQR = 70°, 

(i) LGR 

(ii) LMN 

8 5

7
6

3
2

1
4

m

l
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6.

(i)

(ii)

7. x, y 

8.

(i)

(ii)

9. a, b 

(i)

(ii)

(iii)

60
0

b

a

120
0

C

60
0

60
0

a b

c



11

10.

(i) l || m, 4 = 8

(ii)  1 = 7, l || m

(iii)  3 + 8 = 180°, l||m

11. a || b y 

(i)

(ii)

(iii)

12.

(i)

(ii)

(iii)

(iv)

(v)

c

m

1

23

4

5

67

8

l

b

c

120
0

y

a

a b

2y

c

y

d

c

50
0

a

y

b

P

Q S

R

T

O
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1.

(a) (b) (c) (d)

2.

(i)  ................. 

(ii) ............... 

(iii) .................. 

(iv) .................. 

3. 60° 1 : 2 

4. A + B + C + D + E + F 

5.

6. 1200 500 

7. x y 

(i) CD || AB (ii)

A

F

C

D

B

E

x

40
0 y

70
0

D

E
C

A

B

y

50
0

60°

P

S

R

Q

x
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(iii) (iv)

8. x 

(i) (ii)

(iii) (iv)

9. ABC a  AD AD2 

10.

(i)

(ii)

(iii)

(iv)

80
0

x

50
0 y

2x°

3x°

x°

A

B C
50°

x°

P

Q R

x°

2 °x

M

N O

122°

30°

x

S

T
U

A

B CD

a

a a
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B C

A

60
0

55
0

6cm

Q R

P

55
0

50
0

6cm

40
0

30
0

30
0

40
0

A B

CD

50
0

40
0

50
0

40
0

C D

AB

50
0

100
0

Q P

R

2cm

2cm

L

N M
50

0 100
0

1. ASA 

(a)

(b) (c)

(d)

2. RHS 
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(a) (b)

(c) (d)

3. SSS 

(a) (b)

(c) (d)

4. SAS 

(a)

D A

B

C

10cm

E

A

B D

6
cm

8cm C
14cm

P R

SQ

3.
8c

m

3.
9c

m N M

L

P

2cm

2c
m

2.5cm

2.5cm
B

A

D

C

Q R

SP
2.5 cm 2.5cm

2cm 2cm

O1.5cm 1.5cm 10.5
cm

10.5cm

L

M P

Q

7cm

N O

5cm 5cm

CB

5cm
5cm

A

3cm 3cm

D

P

RQ
35

0

2c
m

4cm

N

M

L 

4cm

35
0

2cm
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(b) (c)

(d)

5. PQR LMN QPR LMN 

(i) R = .......................... (iv) QR = ..........................

(i) P = .......................... (v) QP = ..........................

(iii) Q = .......................... (vi) RP = ..........................

6. DEF LMN DE = DF LM = LN DE = LM 

EF = MN E = 50°,

N 

7.

PQR STU TU 

8.

(i)

(ii)

(iii)

(iv)

A D

CB

O

S

P Q

R

30
0

4cm

4cm

30
0

60
0

3cm B

A

6cm

C

60
0

6cm
Q

R

3cm

P

P

Q R
7cm

6cm5cm

U

S T
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1.

(a) 200  4 

(b) 80 2 

(c) 30 36 

2. 3 : x :: 9 : 15 x 

3.

(a) 0.07% (b) 15%

4.

(a)
1

12 %
2

(b) 75%

5.

(a)
1

5
4

(b)
9

20

6.  2500 20% 

7. 40%, 500 

8.  48

9. 2:3:4 

10. x 75% 18 x 

11.  10:3:12 

12. 35% 45% 

13.  900 6% 

14.

15.  900 6 10% 

16. 'J' 

(a)

(b)
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1.

(a)
1 3

2 4
3 5

(b)
8 ( 2)

19 57

2.

(a)
6 7

13 15
(b)

1
2 6

9

3.

(a)
6 9

5 11
(b)

3 5

5 3

4.

(a)
4

( 3)
5

(b)
7 2

12 13

5. >, < = 

(a)
7

4
   

8

5
(b)

5

11
   

5

11

(c)
1

3
   

1

4

6.

2 4
3 , 3

7 5

7.
4

5
 

8

35
 

8. (a)
5

8
 

2

9
 

(b) 0 1 
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9.
17

27
 

11

27
 

10.

(a)
( 4) 3 ( 9)

9 5 10
(b)

2 3 7

7 49 15

(c)
2 3 1

3 4 12
(d) (4.3 – 2.3) × 6.3 (e)

28 5

27 9

11.
7 5 3

, ,
8 6 4

 

12.
5 3

7 7
 

13.
2 4

11 9
 

14.
7 11

26 39
 

15.
1

5
 

1

6
 

(a)

(b)

16.

(a)  (b) (c)
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1.

(a) 1.4 , 3.2 , 4.6 (b) 2.3 , 3.2 , 5.5 

(c) 1.8 , 1.8 , 5 (d) 2 , 3 , 4 

2.

(a) 120°, 30° (b) 70°, 120° (c) 90°, 90° (d) 60°, 120°

3.

(a) (b)

(c) 30°, 60°, 90° (d) 45°, 45°, 90°

4.

(a) (b) (c) (d)

5.

6.

7.

8. 30° 110° 

9. ABC AB = 3 , BC = 4 B = 60° 

10.

(i) ....................... 

(ii) ................. ....................... 

(iii) ................. .................... 

(iv) ............... 
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1.

(a) ................................. .................................

(b) ................................. l × b .................................

(c) ................................. ................................. 2 r

(d)

................................. .................................

2.

(i) 10000 2 = .......................... 

(ii) 1 2 = ......................... 2

(iii) 1 2 = ........................... 2

(iv) 1 2 = .......................... 2

3. 225 

a a

a

a

a

b

c
h
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4.

(i)

(ii)

(iii)

(iv)

(a) (b)

 (b) (a) 

5.

(i) = ×  ........................

(ii)  .......................... 

(iii)

................... ....................... 

(iv) A C

DF
10cm

B
3cm

5cm

E

BCEF .............. cm2 ACDF 

6.

 25  25 

7. = 
1

2
× × 

   (i)          (ii)       (iii)

19cm

19cm

21cm

A

B C

P

Q R

S

T U
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8.

= × 

(i) (ii) (iii)

9.

(i) (ii)

10.

D C

BA

QP

S R

L M

O N

14 cm

14 cm

20 

5

5 20cm

20

5

520cm
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1.

(a) 2x – {5y – (x – 2y)}

(b) 5a – {3a – (2 – a) + 4}

2.  x  y 

3. P = – 10, P2 – 2P – 100 

4. a + b = 6 
1 1

2 2
a b  

5. 3x – y + 11 – y – 11, 3x – y – 11 

6.

(i) xy (ii) –3xy (iii) 2p3 (iv) –5abc

7. a = 5 b = –3  2(a2 + ab) + 3 – ab

8. 4x2y, 8x2y –2x2y 

9.

2
8 6

21
x x

10. a2 + ab + b2 4ab + b2 

11.

12.

12m2 – 9m + 5m – 4m2 – 7m + 10

13. a3 – 4a2 + 5a – 6 a2 – 2a + 1 

14.

15.  30 
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1.

(a)

4

2 2 2 2
................

3 3 3 3

(b) (–3)3 × (–3)4 = ....................

2.

(a) x 

11 3 2 2
7 7 7

5 5 5

x

(b) a 

3
8 1

3 3

13 13

a

3. A B 

'A' 'B'

(a) xm × xn (i) xmn

(b) xm ÷ xn (ii) 1

(c) (xm)n (iii) (xy)n

(d) xn × yn (iv) xm–n (m > n)

(e) x° (v) xm+n

4.

(a) 384,000 

(b) 300,000,000 

(c) 0.0034256

5. x 

(a)
2

55 5x (b) 6 3 14(2 2 ) 2 2x
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6.

(a)

5 2

3

4 2

7 3

4 4

9 7

(b)

2 8

3 4

25 5

10

t

t

7.

(a) (–3)2 × (–5)2 (b)
6 3 3( 16) ( 16) ( 16)

8.

(a) 2° × 3° × 4° (b) 3° × 5° + 19°

(c) (7° ÷ 3°) × (8° – 5°) (d) 4° × 6° + 100°

9.

11 15 1
( 19) ( 19)

( 19)

10.

(a) (5 × 103) × (3 × 105) (b)

6

5

4.5 10

0.9 10

11. m 

(a)

5 5
8

(2)
9 4

m
(b)

3

3 7
(7) (2)

2

m

12. 73984 
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1.

(i) ............. 

(ii) .................. 

(iii) ............... ..................... 

(iv) ....................... 

2.

(i)

(ii)

(iii)

(iv)

3.

4.

(i) (ii) (iii) (iv)

5. 40° 

6.

7.

(i)

(ii)

2

2
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8.

(i)

(ii)

9.

(i) (ii) (iii) (iv)

10.

(i) (ii) (iii) (iv)
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1.

(i) C 

(ii) B 

(iii) A B 

(iv)

2.

3.

(i)

(ii)

(iii)

(iv)

4.

(i) ........... 

(ii) ...................... 

(iii) .................... 

(iv) ................. 

A B

C
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5.

  (i)

......................... ......................... .........................

  (ii)

......................... ......................... .........................

  (iii)

......................... ......................... .........................

  (iv)

......................... ......................... .........................

6.

7. 5 × 3 × 2 

8.

(i) EFGH EFBA

(ii) FB 

(iii) AB 

(iv)

H G

C

BA

E

D

F
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—1

1. (a) 10 (b) –1 (c) –205 (d) –10 (e)   12

2. P = –15

3.

4. (a) (v) (b) (iii) (c) (i) (d) (ii) (e) (iv)

5. (a) > (b) < (c) =

6. (a) –120 (b) –79500 (c) 1180

7. 30 

8. 6

9. –2099

10. (a) (b) (c)

11. –8

12. 25

13.  450

14. 7

15.

—2

1. (a)
7

6
(b)

1

21

2. (a)
10

21
(b)

6

23

3. 28

18 36 54 72

25 43 61 79 97

–
17 1 19 37 55

6 108 216 324 432

18 1 2 3 4

–6 –5 –4 –3 –2 –1 0 1 2 3 4 5 6
l

1 2 3 4 5 6
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4. (a)
1

4
(b) 37

5.
5

6

6. 4 

7. 40.6 

8.  17.84

9. 50 

10. (a) 4.730 (b) 8.004 

11.
3

5
 

1

5
 

12. (a)
1

4
(b) 0.95

13. (a) 1 (b) 12 (c) 2.1 (d)
1

3
(e) 0.356

14. 22 

15. (a)
1

4
(b)

1 1 1

3 4 12
(c)

1

12

—3

1. (i) 3 (ii) 11 (iii) 48 (iv) 3

2. (i)
1

6
(ii)

1

2
(iii)

1

2
(iv)

1

2

3. 3

4. 35

5. (i) (ii) (iii) (iv)

6. (i) (ii) 73.6 (ii) (iv) 73.6%
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7. (i)

(ii) (iii) 5:9 (iv) 213

8. (i) (ii) 48 (iii) 24 (iv)

—4

1. (a) x = 72 (b)
5

11
x (c) x = 1.8

2. (a) z 3 

(b) x 4 4 

3. (a) 2(2b + 5) = 250 (b) 3 8
3

x
x

4.
4

3
y 5. (a) m = 7 (b) n = 2

6. (a) 30 (b) (1) 

(2) 

7. 40°, 50°

8. 35°

9.
3

3 21, 24
4

y y

10. 40 , 50 

11. 30 , 65 

12. 30

50

40

30

20

10
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—5

1. (a) 25° (b) 135° (c) 180° (d)

2. 1 &  5, 2 &  6, 4 & 8, 3 &  7

3. (a)

4. (a) (b) (c) (d)

5. (i) LGR = 70° (ii) LMN = 70°

6. (i) a & d (ii) a & e, e & d

7.

8. (i) 45° (ii) 90°

9. (i) (ii) (iii)

10. (i)

(ii)

(iii)

11. (i) y = 60° (ii) y = 60° (iii) y = 130°

12. (i) POS & QOR

(ii) QOP & POT

(iii) QOT & TOS

(iv) POQ & QOR, POQ & POS

(v) TOS & SOR, POQ & POT, POT & TOS

—6

1. C

2. (i) 2 (ii) (iii)

(iv)

3. 40°, 80°

4. 360°

5. 8 

6. 1300 

7. (i) x = 70° y = 70°

(ii) x = 120° y = 70°

(iii) x = 80° y = 75°

(iv) x = 80° y = 50°

8. (i) 30 (ii) 80° (iii) 30 (iv) 80

9. AD2 = 

23

4

a

10. (i) (ii) (iii) (iv)
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—7

1. (a)

(b) ABD CDB

(c) DCB ABC

(d) RQP NML

2. (a) ACD ABD

(b) ABC CDE

(c)

(d) NML MNP

3. (a) ABC ADC

(b) ABC DCB

(c) PQO SRO

(d) LMO QPN

4. (a) PQR MNL

(b) AOB COD

(c) PRS RPQ

(d)

5. (i) R = N (iv) QR = LN

(ii) P = M (v) QP = LM

(iii) Q = L (vi) RP = NM

6. SSS, < N = 500

7. 7 

8. (i) (ii) (iii) (iv)

—8

1. (a) 1 : 20 (b) 2 : 5 (c) 20 : 1

2. x = 5

3. (a) 0.0007 (b) 0.15

4. (a)
1

8
(b)

3

4

5. (a) 525% (b) 45%

6.  500

7. 1250 
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8.  40

9. 40°, 60°, 80°

10. x = 24

11. 12%

12. 20%

13.  270

14.
1

33 %
3

15.  562.50

16. (a) 20% (b) 100%

—9

1. (a)
34

15
(b)

26

57

2. (a)
1

195
(b)

73

9

3. (a)
54

55
(b) 1

4. (a)
4

15
(b)

91

24

5. (a)   < (b)   = (c) >

6.
2

3
7

7.
7

2

8. (a)
61

72
(b)

1 1 3
, ,

4 2 4

9.
2

9

10. (a)
6

25
(b)

1

21
(c)

3

2
(d) 12.6 

63

5
(e)  

28

15

11.
7 5 3

8 6 4
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12.
2

7
13.

99

62
14.

78

43

15. (a)
19

30
 (b) : (1) (2) 

or

(a)
1

3
(b)

2

5
(c)

4 1

8 2

—10

1. (d) 2. (a) 3. (b) 4. (b)

5.

6.

7.

8.

A                     B

C

5 cm

L

M

5cm

A B

4cm

C

6cm

C

BA
5cm

30
0 110

0

3.2 cm
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9.

10. (i) (ii) 2, 1 (iii) 2, 1 (iv) 180°

—11

1. (a) ________ a2 4a

(b) b

l
______ 2(l + b)

(c)
r

r2 _____

(d) _____
1

2
bh a + b + c

2. (i) 1 (ii) 100 (iii) 10000 (iv) 1000000

3. 250000 2

4. (i) (ii) (iii) (iv)

5. (i)

(ii)

(iii)

(iv) 35

6.

9. (i) 42 2 (ii) 425 59 

10. 6400 

—12

1. (a) 3x + 7y (b) a + 2

2.  21 (x + y)

B C4cm

60
0

A
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3. 20 4. 3 5. –y + 11

6. (i) 1 (ii) –3 (iii) 2 (iv) –5

7. 2a2 + ab + 3, 38

8. 10x2y

9.
42

19
x    

2 2 42
8 8

21 21 19
x  = 

4 4 152 156
8

19 19 19

 = 
42 42 114 156

6 6
19 19 19

x

 = 

10. 2ab – b2

11. = 54 , = 20 

12. 8 m2 – 11 m + 10

13. a3 – 5a2 + 7a – 7

14.  = 45°

 = 90°

45°, 45° & 90°

15. 50 = 20

25  = 80

—13

1. (a)
2

3
(b) (–3)7

2. (a) x = 3 (b) a = 23

3.  'A' 'B'

(a) (v)

(b) (iv)

(c) (i)

(d) (iii)

(e) (ii)

4. (a) 3.84 × 105 

(b) 3 × 108 

(c) 3.4256 × 10–3

A

B C

x x

2x
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5. (a) 32 (b) 23

6. (a)
16

49
(b)

45

8

t

7. (a) 225 (b) 1

8. (a) 1 (b) 3 (c) 0 (d) 2

9. 4

1

( 19)

10. (a) 1.5 ×109 (b) 5 × 101

11. (a) m = 5 (b) m = 3

12. 7 × 104 + 3 ×103 + 9 × 102 + 8 × 101 + 4 × 10°

—14

1. (i) (ii)

(iii) 2, 2 (iv)

2. (i) (ii) (iii) (iv)

3.

4. (i) 1 (ii) 2, 2 (iii) 0, 1 (iv) 4, 4

5. 9

6.

7. 4, 4

8. 4, 90°

9. (i) (ii) (iii) (iv)

10. (i) (ii) (iii) (iv)
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—15

1. (i) 6 (ii) 4 (iii) 7

2. 6

3. (i) (ii) (iii) (iv)

4. (i) (ii) O (iii) (iv)

5.

(i) 7 15 10

(ii) 5 8 5

(iii) 5 9 6

(iv) 7 15 10

6.

7.

8. (i) EF

(ii) ABFE, BFGC

(iii) AE, BF, AD, BC

(iv) A, E, C, B 


