
 

Task 1 – Write each of the following as a fully 
simplified surd. 

1) √8 = √4 × 2 = 𝟐√𝟐 
 

2) √12 = √4 × 3 = 𝟐√𝟑 

3) √18 = √9 × 2 = 𝟑√𝟐 

4) √28 = √4 × 7 = 𝟐√𝟕 

5) √32 = √16 × 2 = 𝟒√𝟐 

6) √125 = √25 × 5 = 𝟓√𝟓 

7) √27 = √9 × 3 = 𝟑√𝟑 

8) √45 = √9 × 5 = 𝟑√𝟓 

9) √98 = √49 × 2 = 𝟕√𝟐 

10) √243 = √81 × 3 = 𝟗√𝟑 

11) √108 = √36 × 3 = 𝟔√𝟑 

12) √162 = √81 × 2 = 𝟗√𝟐 

13) √96 = √16 × 6 = 𝟒√𝟔 

14) 5√28 = 5√4 × 7 = 𝟏𝟎√𝟕 

15) 3√48 = 3√16 × 3 = 𝟏𝟐√𝟑 

16) 3√300 = 3√100 × 3 = 𝟑𝟎√𝟑 

17) 7√45 = 7√9 × 5 = 𝟐𝟏√𝟓 

18) 3√32 = 3√16 × 2 = 𝟏𝟐√𝟐 

19) 9√12 = 9√4 × 3 = 𝟏𝟖√𝟑 

20) 10√50 = 10√25 × 2 = 𝟓𝟎√𝟐 

21)  6√75 = 6√25 × 3 = 𝟑𝟎√𝟑 

 

Task 2 – Work out each of the following calculations 
and fully simplify your answer. 

22)  √3 × √3 = 𝟑 
 

23)  √5 × √5 = 𝟓 

24)  √7 × √4 = √28 = 𝟐√𝟕 

25)  √3 × √7 = √𝟐𝟏 

26)  √6 × √12 = √72 = 𝟔√𝟐 

27)  √8 × √2 = √16 = 𝟒 

28)  √32 × √3 = √96 = 𝟒√𝟔 

29)  2√5 × 3√6 = 𝟔√𝟑𝟎 

30)  3√2 × 4√2 × √2 = 𝟐𝟒√𝟐 

31)  ൫√4൯
ଷ

= 4√4 = 𝟖 

32)   2൫√2൯
ହ

= 𝟖√𝟐 

33)  √81 ÷ √3 = √27 = 𝟑√𝟑 

34)  √38 ÷ √2 = √𝟏𝟗 

35)  √132 ÷ √3 = √44 = 𝟐√𝟏𝟏 

36)  √ଷ଴

√ହ
= √𝟔 

37)  10√8 ÷ √2 = 10√4 = 𝟐𝟎 

38)  ଷ√ଵ଼

଺
=

√ଵ଼

ଶ
=

𝟑√𝟐

𝟐
 

39)  √2 ×
√଻ଶ

√ଷ
= 𝟒√𝟑 

40)  √6 × √7 ÷ √3 = √42 ÷ √3 = √𝟏𝟒 
 

41)  4√98 ÷ 2√7 = 𝟐√𝟏𝟒 
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Task 3 – Work out the following calculations and 
fully simplify your answer. 

42)  √12 + √27 = 2√3 + 3√3 = 𝟓√𝟑 

43)  √8 + √18 = 2√2 + 3√2 = 𝟓√𝟐 

44)  √99 − √11 = 3√11 − √11 = 𝟐√𝟏𝟏 

45)  √72 − √32 = 6√2 − 4√2 = 𝟐√𝟐 

46)  √48 + √75 = 4√3 + 5√3 = 𝟗√𝟑 

47)  √200 + √50 = 10√2 + 5√2 = 𝟏𝟓√𝟐 

48)  3√24 + 7√54 = 6√6 + 21√6 = 𝟐𝟕√𝟔 

49)  4√20 − √45 = 8√5 − 3√5 = 𝟓√𝟓 

50) 6√20 − 3√45 = 12√5 − 9√5 = 𝟑√𝟓 

51)  3√12 + 2√75 = 6√3 + 10√3 = 𝟏𝟔√𝟑 

52)  7√18 − 2√50 = 21√2 − 10√2 = 𝟏𝟏√𝟐 

53)  4√63 + 2√28 = 12√7 + 4√7 = 𝟏𝟔√𝟕 

54)  2√80 + 5√45 = 8√5 + 15√5 = 𝟐𝟑√𝟓 

55)  5√50 − 6√8 = 25√2 − 12√2 = 𝟏𝟑√𝟐 

56)  5√12 + 3√27 = 10√3 + 9√3 = 𝟏𝟗√𝟑 

57)  2√175 − √252 = 10√7 − 6√7 = 𝟒√𝟕 

58)  2√40 + 3√810 = 4√10 + 27√10 = 𝟑𝟏√𝟏𝟎 

59)  5√52 − 2√208 = 10√13 − 8√13 = 𝟐√𝟏𝟑 

60)  4√60 + 10√135 = 8√15 + 30√15 = 𝟑𝟖√𝟏𝟓 

 

 

 

 

 

 

Task 4 – Expand and fully simplify. 

61)  √2൫3 + √5൯ = 𝟑√𝟐 + √𝟏𝟎 
 

62)  √7൫√6 + 2൯ = √𝟒𝟐 + 𝟐√𝟕 
 

63)  √3൫4 − √12൯ = 4√3 − √36 = 𝟒√𝟑 − 𝟔 
 

64)  √5൫3√2 − √6൯ = 𝟑√𝟏𝟎 − √𝟑𝟎 

 
65)  ൫2 +  √3൯൫3 +  √3൯ 

= 6 + 2√3 + 3√3 + 3 

= 𝟓√𝟑 + 𝟗 

66) ൫2 + √2൯൫4 − √2൯ 

= 8 − 2√2 + 4√2 − 2 

= 𝟐√𝟐 + 𝟔 

67)  ൫4 + √6൯൫4 − √6൯ 

= 16 − 4√6 + 4√6 − 6 

= 𝟏𝟎 

68)  ൫5 − √6൯൫4 + √2൯ 

= 20 + 5√2 − 4√6 − √12 

= 𝟐𝟎 + 𝟓√𝟐 − 𝟒√𝟔 − 𝟐√𝟑 

69)   ൫1 + √5൯(3 − √5) 

= 3 − √5 + 3√5 − 5 

= 𝟐√𝟓 − 𝟐 

70)  ൫5 + √7൯൫3 − √7൯ 

= 15 − 5√7 + 3√7 − 7 

= 𝟖 − 𝟐√𝟕 

71)  ൫4 + √7൯
ଶ
 

= ൫4 + √7൯൫4 + √7൯ 

= 16 + 4√7 + 4√7 + 7 

= 𝟖√𝟕 + 𝟐𝟑 

72)  ൫5 − 2√2൯൫3 + 3√2൯ 
= 15 + 15√2 − 6√2 − 12 

= 𝟗√𝟐 + 𝟑 

73)  ൫4√2 − √6൯൫3 + 2√6൯ 

= 12√2 + 8√12 − 3√6 − 12 

= 𝟏𝟐√𝟐 + 𝟏𝟔√𝟑 − 𝟑√𝟔 − 𝟏𝟐 
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74)  ൫√5 −  √2൯൫√5 +  √2൯ 

= 5 + √10 − √10 − 2 

= 𝟑 

75)  ൫2√3 − 2√7൯൫√3 +  2√7൯ 

= 6 + 4√21 − 2√21 − 28 

= 𝟐√𝟐𝟏 − 𝟐𝟐 

76) ൫1 + √8൯൫2 + √2൯ 

= 2 + √2 + 2√8 + √16 

= 2 + √2 + 4√2 + 4 

= 𝟓√𝟐 + 𝟔 

77)  ൫3 − √8൯൫5 + √8൯ 

= 15 + 3√8 − 5√8 − 8 

= 7 − 2√8 

= 𝟕 − 𝟒√𝟐 

78)   ൫2 + √32൯൫4 − 3√32൯ 

= 8 − 6√32 + 4√32 − 96 

= −88 − 2√32 

= −𝟖𝟖 − 𝟖√𝟐 

Task 5 – Rationalise the denominator of each of the 
following expressions. Fully simplify your answers. 
 

79)  ଶ

√ଶ
×

√ଶ

√ଶ
= √𝟐 

80)  ହ

√ହ
×

√ହ

√ହ
= √𝟓 

81)  ଻

√଻
×

√଻

√଻
= √𝟕 

82)  ଵ଴

√ଵ଴
×

√ଵ଴

ଵ଴
= √𝟏𝟎 

83)  ଷ

√଻
×

√଻

√଻
=

𝟑√𝟕

𝟕
 

84)  ଼

√଼
×

√଼

√଼
= √8 = 𝟐√𝟐 

 

85)  ଶ√଺

√ଶ
×

√ଶ

√ଶ
=

ଶ√ଵଶ

ଶ
= 𝟐√𝟑  

86)  ହା√ଵ଴

√ଷ
×

√ଷ

√ଷ
=

𝟓√𝟑ା√𝟑𝟎

𝟑
 

87)  √ଶା√ହ

√ଷ
×

√ଷ

√ଷ
=

√𝟔ା√𝟏𝟓

𝟑
 

88)  ଶ

ଵା√ଶ
=

ଶ൫ଵି√ଶ൯

൫ଵା√ଶ൯൫ଵି√ଶ൯
=

ଶିଶ√ଶ

ଵି√ଶା√ଶିଶ
=

ଶିଶ√ଶ

ିଵ
 

= 𝟐√𝟐 − 𝟐 

89)  ଷ

ଵି√଻
=

ଷ

ଵି√଻
×

ଵା√଻

ଵା√଻
=

ଷାଷ√଻

ଵା√଻ି√଻ି଻
=

ଷାଷ√଻

ି଺
 

=
−𝟏 − √𝟕

𝟐
 

90)  ସ

ଷା√଻
=

ସ

ଷା√଻
×

ଷି√଻

ଷି√଻
=

ଵଶିସ√଻

ଽିଷ√଻ାଷ√଻ି଻
=

ଵଶିସ√଻

ଶ
 

= 𝟔 − 𝟐√𝟕 

91)  ଶ

ହା√ଷ
=

ଶ

ହା√ଷ
×

ହି√ଷ

ହି√ଷ
=

ଵ଴ିଶ√ଷ

ଶହିହ√ଷାହ√ଷିଷ
=

ଵ଴ିଶ√ଷ

ଶଶ
 

=
𝟓 − √𝟑

𝟏𝟏
 

92)  ହ

ସି√଺
=

ହ

ସି√଺
×

ସା√଺

ସା√଺
=

ଶ଴ାହ√଺

ଵ଺ାସ√଺ିସ√଺ି଺
=

ଶ଴ାହ√଺

ଵ଴
 

=
𝟒 + √𝟔

𝟐
 

93)  ସ

ଶି√଼
=

ସ

ଶି√଼
×

ଶା√଼

ଶା√଼
=

଼ାସ√଼

ସାଶ√଼ିଶ√଼ି଼
=

଼ା଼√ଶ

ିସ
 

= −𝟐 − 𝟐√𝟐 

94)  ଵ଴

√ଷା√ହ
=

ଵ଴

√ଷା√ହ
×

√ଷି√ହ

√ଷି√ହ
=

ଵ଴√ଷିଵ଴√ହ

ଷି√ଵହା√ଵହିହ
=

ଵ଴√ଷିଵ଴√ହ

ିଶ
 

= 𝟓√𝟓 − 𝟓√𝟑 

95)  √ସା√ହ

2+√5
=

√ସା√ହ

2+√5
×

2−√5

2−√5
=

2√4−√20+2√5−5

4−2√5+2√5−5
 

=
4 − 2√5 + 2√5 − 5

−1
 

=
−1

−1
 

= 𝟏 
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Challenge 

96) Express ൫3 + √2൯
ଶ

− ൫3 − √2൯
ଶ
 in the form 

𝑎 + 𝑏√𝑐 where 𝑎, 𝑏 and 𝑐 are integers to be 
found. 

൫3 + √2൯൫3 + √2൯ − ൫3 − √2൯൫3 − √2൯ 

= ൫9 + 3√2 + 3√2 + 2൯ − (9 − 3√2 − 3√2 + 2) 

= ൫11 + 6√2൯ − (11 − 6√2) 

= 𝟏𝟐√𝟐 

97)  Fully simplify ௔

௔ା√௔
 

𝑎

𝑎 + √𝑎
×

𝑎 − √𝑎

𝑎 − √𝑎
 

=
𝑎ଶ − 𝑎√𝑎

𝑎ଶ − 𝑎√𝑎 + 𝑎√𝑎 − 𝑎
 

=
𝑎ଶ − 𝑎√𝑎

𝑎ଶ − 𝑎
 

=
𝒂 − √𝒂

𝒂 − 𝟏
 

98)  Fully simplify ൫5 + √8൯
ଷ
 

൫5 + √8൯൫5 + √8൯൫5 + √8൯ 

= (25 + 5√8 + 5√8 + 8)൫5 + √8൯ 

= ൫33 + 10√8൯൫5 + √8൯ 

= 165 + 33√8 + 50√8 + 80 

= 245 + 83√8 

= 𝟐𝟒𝟓 + 𝟏𝟔𝟔√𝟐 

99)  Rationalise the denominator of ସ

ଵା
భ

√ర

 

4

1 +
1

√4

 

Multiply all terms by √4 

4√4

√4 + 1
 

 

=
4√4

√4 + 1
×

√4 − 1

√4 − 1
 

=
16 − 4√4

4 − √4 + √4 − 1
 

=
16 − 8

3
 

=
𝟖

𝟑
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