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Exercise 1 

1. Express each of the following in its simplest form: 

a) 8 (b)  12 (c) 50 (d)  20 (e)  24 (f)  108 

g)  60 (h)  72 (i) 300 (j)  27 (k)  96 (l)  48  

m)  45 (n)  98 (o) 90 (p) 18 (q)   28  (r)   80  

s) 32  (t)  160 (u) 150 (v) 44 (w) 63 (x) 175  

 

 

2. Simplify: 

a) 58 (b) 332 (c) 540 (d)   212  (e)    418 (f) 324 

g) 327 (h) 1048 (i)  2108 (j) 3√45 (k) 2√63 (l) 4√20   

 

 

 

 



3. Express each of the following in its simplest form: 

 a) 52 + 32 (b) 37 – 7 (c) 43 + 23 – 33  

 d) 56 – 26 + 6 (e) 43 + 53 (f) 86  26  

 g) 2 + 22 (h) 37  97 (i) 510  510  

 j) 5 + 55  35 (k) 23 + 3 53 (l) 511 + 711  11 

 

4. Express each of the following in its simplest form: 

 a) 12 + 27 (b) 32  8 (c) 72  50 

 d) 2 + 98 (e)  80 + 20 (f) 24 + 54 

 g) 180  45 (h)  1000  90 (i) 50 – 8 

 j) 3 – 12 (k) 75 + 108 – 3 (l) 5 + 20 + 80  

 m) 108 + 12 (n) 32  8 (o) 72  50 

 p) 2 + 98 (q)  80 + 20 (r) 24 + 54 

 s) 8 + 52 (t) 312 + 27 (u) 32 + 28 – 18 

 

5. Simplify:  

 a) 5  5 (b) 2  2 (c) 11  11 

 d) a  a (e) 6  6 (f) c  c 

 g) k  k (h) 3  6 (i) 8  2 

 j) 6  2 (k) 3  5 (l) x  y 

 m)  2  8 (n)  12  3 (o) 5  20 

 p)  2  32 (q)   a  b (r) 10  x 

 s) p  q (t) k  6 (u) 2  10 

 v) 24  3 (w) 5  10 (x) 6  12 

 y) 20  3 (z) 4  8 



6. a) 32  2 (b) 25  35 (c) 32  27 (d) 43  23  

 e) 5  32 (f) 26  33 (g) 82  12 (h) 53  35  

 

 7. Simplify: 

 a) 
2

8
 (b) 

12

27
 (c)  

32

2
 (d)  

27

3
 

 e)  
5

20
 (f)  

48

12
 (g)  

24

54
 (h) 

63

175
 

 i) 
72

18
 (j)  

54

6
 (k)  

8

288
 (l)  

90

1000
 

 m) 
6

48
 (n) 

24

3
 (o)  

7

98
 (p)  

250

50
 

 

8. Expand and simplify: 

 a) 2(1 – 2) (b) 3(3 + 1) (c) 5(5 – 1) 

 d) 2(5 + 2) (e) 2(3 + 6) (f)  23(8 + 1) 

 g)  3(6 – 28) (h)  5(5 + 2) (i)  46(26 – 8)  

 j)  8(2 + 4) (k) 212(3 + 6) (l) 5(200 + 50) 

 m) 3(2 + 1) (n) 2(8 + 2) (o)   3(2 + 6) 

 (p) 5(3  5) 

 

9. Expand and simplify where possible: 

 a) (2 + 3)(2 – 1) (b) (5 + 1)(25 – 4) (c) (22 + 3)(2 + 4) 

 d) (3 + 1)(3 – 1) (e) (2 + 5)(2 – 5) (f) (3 + 2)(3 – 2) 

 g) (2 – 4)(32 - 1) (h) (8 + 2)(8 + 1) (i) (23 + 2)(3 + 32) 

 j)  (2 + 3)2 (k)  (2 + 3)2 (l)  (23 – 1)2 

 m)  (27 – 2)2 (n)  (5 –23)2 (o) (3 + 5)(3  5) 

 p) (7 + 1)2 (q) (6 + 2)2 (r) (2 + 3)(2  3) 



 

 

 

 

 

 

 



Exercise 2 

 

1. Express each of the following with a  rational denominator  and simplify where possible: 

 a) 
2

1
 (b) 

3

1
 (c) 

5

1
 (d) 

3

6
  

 e) 
5

10
 (f) 

3

2
 (g) 

5

3
 (h) 

2

20
   

 i) 
2

2
 (j) 

3

12
 (k) 

6

3
 (l) 

5

4
   

 m) 
2

10
 (n) 

7

35
 

 

 

2. Express each of the following with a rational denominator and simplify where possible: 

 a) 
52

1
 (b) 

25

4
 (c) 

23

3
 (d) 

65

12
 

 e) 
23

8
 (f) 

57

20
 (g) 

103

50
 (h) 

23

10
 

 

 

3. Express each of the following in its simplest form with a rational denominator. 

 a)  
2

3
 (b) 

5

2
  (c)  

2

8
 (d)  

3

18
 

 e)  
20

5
 (f) 

12

2
 (g)  

5

15
 (h)  

6

8
 

 i) 
2

5
 (j) 

2

11
 (k) 

3

7
 (l) 

5

13
 

 m) 
23

8
 (n) 

23

32
 (o) 

53

35
 (p) 

35

54
 

 q)  
18

6
 (r)  

10

50
 (s) 

12

3
 (l)   

2

5
 

 

 



4. Express each of the following with a rational denominator and simplify where possible: 

 a) 
50

1
 (b) 

27

18
 (c) 

50

5
 (d) 

20

3
 

 e) 
18

6
 (f) 

8

2
 (g) 

12

10
 (h) 

50

3
 

 i) 
32

4
 (j) 

54

32
 (k) 

24

23
 (l) 

45

52
 

 

 

5. Rationalise the denominator, in each fraction, using the appropriate conjugate surd. 

 a) 
12

1


 (b) 

15

1


 (c) 

32

12


 (d) 

21

1


 

 e) 
31

1


 (f) 

15

3


 (g) 

22

2


 (h) 

62

3


 

 i) 
23

5


 (j) 

31

4


 (k) 

27

1


 (l) 

23

1


 

 m) 
23

6


 (n) 

210

12


 (o) 

65

3


 (p) 

29

14


 

  

  

Mixed Exercise 

1. A right angled triangle has sides a, b and c as shown.  

 For each case below calculate the length of the third side, expressing  

your answer as a surd in its simplest form. 

 a) Find a if b = 6 and c = 3. (b) Find c if a = 2 and b = 1. 

 c) Find c if a = 18 and b = 12 (d) Find b if a = 28 and c = 26. 

 

 

 

2. Given that  x = 1 + 2  and  y = 1 – 2, simplify: 

 a) 5x + 5y (b) 2xy (c) x2 + y2 (d) (x + y)(x – y) 

 
 

a 

b 

c 



 
 

3. Given that  p = 5 + 3  and  q = 5 – 3, simplify: 

 a) 2p – 2q (b) 4pq (c) p2 – q2 

 

 

 

4. A rectangle has sides measuring  (2 + 2) cm  and  (2 – 2) cm. 

 Calculate the exact value of:  a) its area 

   b) the length of a diagonal. 

 

 

5. A curve has as its equation  2

2
12 xy  .  

 a) If the point P(2 , k) lies on this curve find the exact value of k. 

 b) Find the exact length of OP where O is the origin. 

 

 

 

6. In ABC, AB = AC = 12cm and BC = 8cm. 

 Express the length of the altitude from A to BC as 

 a surd in its simplest form. [The line AM in the diagram] 

 

 

7. An equilateral triangle has each of its sides measuring 2a metres. 

 a) Find the exact length of an altitude of the triangle in terms of a. 

 b) Hence find the exact area of the triangle in terms of a. 

  [Draw a diagram to help you with this question] 

 

 

8. The exact area of a rectangle is 2(6 + 3) square centimetres. 

 Given that the breadth of the rectangle is 6 cm, 

 show that the length is equal to (2 + 2) cm. 

 

9. (Challenging!!)  Given that  
13

13
75tan




  , show that  75tan 2 + 3 

8 cm 

A 

B C 

12 cm 12 cm 

M 



Answers 

Exercise 1   

1. a) 22 (b) 23 (c) 52 (d)  25 (e) 26 (f) 63  

 g) 215 (h) 62 (i) 103 (j) 33 (k) 46 (l  43  

 m) 35 (n) 72 (o) 310 (p) 32 (q) 27  (r) 45   

 s) 42  (t) 410 (u) 56 (v) 211 (w) 37 (x) 57  

2. a) 102 (b) 122 (c) 1010 (d) 43  (e)  122 (f) 66 

 g) 93 (h) 403 (i) 123 (j) 9√5 (k) 6√7 (l) 8√5   

3. a) 82  (b) 27  (c) 33 (d) 46  (e) 93  (f) 66  

 g) 32  (h)  67 (i) 0 (j) 35 (k)  23 (l) 1111  

4. a) 53  (b) 22  (c) 2  (d) 82  (e)  65  (f) 56  

 g) 35 (h)  710 (i) 32 (j) – 3 (k) 103 (l) 75  

 m) 83 (n) 22 (o) 2  (p) 82  (q)  65 (r) 56  

 s) 72 (t) 83 (u) 4√2 

5. a) 5  (b) 2 (c) 11 (d) a (e) 6 (f) c  

 g) k (h) 32  (i) 4 (j) 23  (k) 15 (l) xy  

 m)  4 (n)  6 (o) 10 (p)  8 (q)   ab (r) 10x 

 s) pq (t) 6k  (u) 25  (v) 62 (w) 52 (x) 62 

 y) 215  (z) 42   

6. a) 6 (b) 30 (c) 614 (d) 24 (e) 310 (f) 182  

 g) 166  (h) 1515    



 7. a)    2 (b) 
2

3
 (c)  

4

1
 (d)  

3

1
 (e)  2 (f)  

2

1
 

 g)  
2

3
 (h) 

3

5
 (i) 

2

1
 (j)  

3

1
 (k)  6 (l)  

3

10
 

 m) 22  (n) 
22

1
 (o)  14  (p)  

5

1
 

8. a) 2 – 2 (b) 3 + 3 (c) 5 – 5 (d) 52 + 2 

 e) 32 + 23 (f)  4√6 + 23 (g)  3√2 – 46 (h)  5 + 25  

 i)  48 – 16√3  (j)  4  + 8√2 (k)  12 + 122 (l)1510 

 m) 6 + 3  (n) 6 (o)   6 + 32 (p) 35  5 

9. a) 22  – 1 (b) 6 – 25  (c) 16  + 112  (d) 2 

 e) – 1 (f) 1 (g) 10 – 132  (h) 10 + 38  

 i) 12 + 76 (j)  11 + 62  (k)  5 + 26 (l)  13 – 43  

 m)  30  – 414 (n)  37 – 203 (o)  2 (p) 8 + 27  

 q) 8 +43 (r)  1 

 

Exercise 2 

1. a) 
2

2
 (b) 

3

3
 (c) 

5

5
 (d) 32  (e) 52  (f) 

3

32
 

 g) 
5

53
 (h) 210  (i) 2  (j) 34  (k) 

2

6
 (l) 

5

54
 

 m) 25  (n) 75  

2. a) 
10

5
 (b) 

5

22
 (c) 

2

2
 (d) 

5

62
 (e) 

3

24
 (f) 

7

54
 

 g) 
3

105
 (h) 

3

25
 

 



3. a)  
2

6
 (b) 

5

10
  (c)  2  (d)  6  

 e)  
2

1
 (f) 

6

6
 (g)  3  (h)  

3

32
 

 i) 
2

10
 (j) 

2

22
 (k) 

3

21
 (l) 

5

65
 

 m) 
3

2
 (n) 

3

6
 (o) 

3

15
 (p) 

15

154
 

 q)  
3

3
 (r)  5  (s) 

2

1
 (l)   

2

10
 

4. a) 
10

2
 (b) 32  (c) 

2

2
 (d) 

10

53
 

 e) 2  (f) 
2

2
 (g) 

3

35
 (h) 

10

23
 

 i) 
2

2
 (j) 

3

2
 (k) 

2

3
 (l) 

3

2
 

5. a) 12  (b) 
4

15 
 (c) )32(12   (d) )21(   

 e) )31(
2

1
  (f) 

4

)15(3 
 (g) )22(   (h) )62(

2

3
  

 i) 
7

)23(5 
 (j) )31(2   (k) 

3

27 
 (l) 23   

 m) )23(6   (n) )210(
2

3
  (o) )65(3   (p) 

79

)29(14 
 

 

 

 

 

 

 



Mixed Exercise 

1. a) 53  (b) 3  (c) 56  (d) 22  

2. a) 10 (b)  – 2  (c) 6 (d) 24  

3. a) 34  (b) 8 (c) 154   

4. a) 2 cm2 (b) 32  cm 

5. a) 3 (b) 11 

6. 28  

7. a) a3  (b) 
23a  

8. Proof 

9. Proof 

 


