
Exercise 1: Simplifying surds 
 
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)    58 (b)    332 (c)    540 (d)   212  (e)    418 (f)   

 324 

 (g)    327 (h)    1048 (i)     2108 (j)    3√45 (k)    2√63 (l)   

 4√20   

 

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

(a) 52 + 32  (b) 37 – 7  (c) 43 + 23 – 33

  

(d) 56 – 26 + 6  (e) 43 + 53  (f) 86 − 26  

(g) 2 + 22  (h) 37 − 97  (i)    510 − 510  

(j)    5 + 55 − 35 (k)    23 + 3 −53  (l)    511 + 711 − 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) 312 + 27 (t) 
32 + 28 – 

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. Simplify: 

 

 (a) 32  2 (b) 25  35 (c) 32  27 (d) 43  23 
         

 (e) 5  32 (f) 26  33 (g) 82  12 (h) 53  35 

  

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) 23(8 + 1) (g) 3(6 – 28) (h) 5(5 + 2) 
         

 (i) 46(26 – 8) (j) 8(2 + 4) (k) 212(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)(25 – 4) (c) 

(22 + 3)(2 + 

4) 
(d) 

(3 + 1)(3 – 

1) 
         

 (e) 
(2 + 5)(2 – 

5) 
(f) (3 + 2)(3 – 2) (g) 

(2 – 4)(32 - 

1) 
(h) 

(8 + 2)(8 + 

1) 



         

 (i) (2 + 3)2          (j) 
(23+2)(3 + 

32) 
(k) (2 + 3)2          (l) (23 – 1)2          

         

 (m) (27 – 2)2          (n) (5 –23)2 (o) 
(3+ 5)(3 − 

5) 
(p) (7 + 1)2 

         

 (q) (6 + 2)2 (r) 
(2 + 3)(2 − 

3) 
    

  

10. 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
 (o) 

52

1
 (p) 

25

4
 (q) 

23

3
 (r) 

65

12
 

             

 (s) 
23

8
 (t) 

57

20
 (u) 

103

50
 (v) 

23

10
     

  

11. 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
 (t) 

2

5
         

 

 

 

 



12. 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
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1. (a) 22 (b)     23 (c)    52 (d)     25 (e)     26 (f)     63

  

(g)     215 (h)     62 (i)    103 (j)     33 (k)     46 (l)     43
  

(m)     35 (n)     72 (o)    310 (p)    32 (q)   27  (r)   45 
  

(s)    42  (t)     410 (u)    56 (v)    211 (w) 37 (x) 57  
 

2. (a)    102 (b)    122 (c)    1010 (d)   43  (e)    122 (f)    66 

 (g)    93 (h)    403 (i)     123 (j)    9√5 (k)    6√7 (l)    8√5 
   

3. (a) 82  (b) 27  (c) 33 (d) 46  (e) 93  (f)66   

(g) 32  (h) − 67 (i)    0 (j)    35 (k)    − 23 (l)   1111 
  

4. (a) 53  (b) 22  (c)    2  (d)    82  (e)     65  (f)    56
  

 (g)    35 (h)  710 (i) 32 (j) – 3 (k) 103 (l) 75  

 (m) 83 (n)    22 (o) 2  (p)    82  (q)     65 (r)    56
  

 (s)       72 (t) 83 (u) 4√2 
 

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

(g) k (h) 32  (i) 4 (j) 23  (k) 15 (l) xy
  

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

(s)    pq (t)    6k  (u)    25  (v)    62 (w)    52 (x)    62 

 (y)    215  (z)    42  
  

6. (a) 6 (b) 30 (c) 614 (d) 24 (e) 310 (f)

 182  



(g) 166  (h) 1515    

 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) 52 + 2 

 (e)     32 + 23 (f)     4√6 + 23 (g)     3√2 – 46 (h)     5 + 25  

 (i)     48 – 16√3  (j)     4  + 8√2  (k)     12 + 122 (l)      1510 

(m)    6 + 3   (n)    6  (o)      6 + 32 (p)    35 − 5  
 

9. (a) 22  – 1  (b) 6 – 25   (c) 16  + 112  (d) 2 
  

(e) – 1  (f) 1  (g) 10 – 132  (h) 10 + 38 
  

(i) 12 + 76 (j)     11 + 62        (k)     5 + 26          (l)     13 – 43           

(m)     30  – 414    (n)     37 – 203 (o)    − 2  (p)    8 + 27  

(q)    8 +43  (r)    − 1 
 

10

. 
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  

 o 
10

5
 p) 

5

22
 q) 

2

2
 (r) 

5

62
 (s) 

3

24
 (t) 

7

54
 

(u

) 3

105
 

               

11

. 
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
 (t) 

2

10
   

               

12

. 
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
     

 

 


