simplified surd.

1) V8=Vix2=2V2

2) Vi2=V4x3=2V3
3) VI8 =V9x2=3V2
4) V28 =V4x7=2V7
5 V32=116x2=14V2
6) V125=+25x5=5V5
7) V27 =1/9x3=3V3
8) V45=1/9x5=3V5
9) V98 =149x2=7V2
10) V243 =81 x3 =9V3
11) V108 = /36 x 3 = 63
12) V162 = V81 x 2 = 9V2
13) V96 = V16 X 6 = 4/6
14) 5V28 = 5V4 x 7 = 10V7
15) 31/48 = 3116 x 3 = 123

16) 3+/300 = 3+/100 x 3 = 30V/3
17) 7V/45 = 7\/9 x 5 = 215

18) 3v32 = 3V16 x 2 = 12V/2
19) 9V12 = 9V/4 x 3 = 18V3
20) 10v/50 = 1025 x 2 = 502
21) 6V75 = 625 x3 =30V3

www.genmathsresources.com

SURDS

Task 1 — Write each of the following as a fully Task 2 — Work out each of the following calculations

and fully simplify your answer.

22) V3x+V3=3

23) V5xV5=5

24) N7 x4 =28 = 247
25) V3 x V7 =421

26) V6 x V12 =72 = 6\/2
27) V8 x\2=16=4
28) V32 x3 =196 =46
29) 25 x 3v6 = 6130
30) 3v2 x 4vV2 X V2 = 2442
31) (VA)’ =4vi=8

32) 2(v2)° = 8v2

33) V81 + V3 =427 =33
34) V38 + V2 =19

35) V132 + /3 = 44 = 2/11
36) 2= 6

37) 10vV8 ++/2 = 10V4 = 20

3g) 28 VI8 _ 302

2 2
V72
39)\/7Xf=4\/§
40) V6 x V7 =3 =42 /3 =14
41) 44/98 + 247 = 24/14
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Task 3 — Work out the following calculations and

fully simplify your answer.

42) V12 +27 = 24/3 + 33 = 5V3

43) VB +18 = 2v2 + 32 = 5V2

44) V99 — V11 = 3V/11 — V11 = 2V/11

45) V72 =32 = 6V2 — 4/2 = 212

46) V48 + V75 = 443 + 5V3 = 93

47) \200 + /50 = 10V2 + 5v2 = 15V2

48) 3v24 + 7V54 = 616 + 2176 = 27\/6

49) 420 — V45 = 8V5 — 3V5 = 5V5

50) 6120 — 3vV45 = 12v/5 — 95 = 31/5

51) 3v12 4+ 2V75 = 6V3 + 10V3 = 16V3
52) 7v18 — 2v/50 = 21V2 — 10v2 = 11V2
53) 463 + 228 = 1217 + 47 = 1617

54) 2/80 + 5V45 = 8V5 + 155 = 235
55) 5v50 — 68 = 25v2 — 12v/2 = 132

56) 5V12 +3v27 = 10v3 + 9v/3 = 19V3

57) 2V175 — V252 = 10V7 — 63/7 = 447
58) 2v/40 + 3v/810 = 4y/10 + 27+/10 = 3110
59) 5152 — 2208 = 10v/13 — 813 = 2V/13
60) 4+/60 + 10V135 = 8V15 + 30V15 = 3815
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Task 4 — Expand and fully simplify.
61) v2(3++5) =3v2+10
62) V7(V6+2) =42 +2V7

63) V3(4—V12) =4/3-V/36=4V/3-6

64) V5(3v2 —V6) = 3v/10 — /30

65) (2 + V3)(3 + v3)
=6+2V3+3V3+3
=5V3+9

66) (2 +2)(4 —V2)
=8-2V2+4V2-2
=2V2+6

67) (4++6)(4—6)
=16 —4V6 +4V6 — 6
=10

68) (5—v6)(4+2)
=20+ 5V2 — 4V6 — V12
=20+ 5V2 —4V6-2V3

69) (1++5)3-+5)
=3-V5+3V5-5
=2V5-2

70) (5++7)(3-+7)
=15-5V7+3V7 -7
=8-2V7

7 (4+V7)
= (4+V7)(4+7)
=16+ 4V7+4V7+7
=8V7+23

72) (5—2vV2)(3+3V2)
=15+ 15V2 — 6V2 — 12

=9V2+3

73) (4V2 — V6)(3 + 2v6)
=12V2 +8V12 - 3V6 — 12
=12V2 +16V3 — 3V6 — 12
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74) (V5 - V2)(v5 + V2)
=5+v10-V10 -2
=3

75) (2v3 = 2v7)(V3 + 2V7)
=6+ 4V21—2V21 - 28

=2v21-22
76) (1++8)(2 +V2)
=2+V2+2/8++16

=2+V2+4V2+4
=5V2+6

77) (3 -+8)(5+8)
=15+3/8-5/8-8
=7-2V8
=7-4\2

78) (2 ++/32)(4-3v32)
=8—6V32+4v32 - 96

= —88 — 2v/32
= -88-8V2

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

79) %x%=\/§

80) = x = =15

81) %x\%:ﬁ

82) = x 20 = V10
84)%x%=\/§=2\/§
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88)

89)

90)

91)

92)

93)

94)

95)

2V6 V2 _ 2V12 _
7 XE= 7 =23

5+V10 _ V3 _ 5vV3+/30

NN 3
V2+/5 V3 J6+V/15
V3 3 3
2 2(1—v2) _ 2-2v2 _ 2-2v2
142 (1+v2)(1—v2)  1-V2+v2-2 -1
=2V2-2
3__ .3 1+V7 _ 3+43V7  _ 3+43V7
1—V7 17 T 1+V7  1+VT-7-7 -6
_-1-7
2
4t 3—V7 _ 12-4y7  12-4V7
3+V7 37T 3—V7  9-3V7+3V7-7 2
=6—2V7
z___2 5-v3 10-2+/3 _10-2v3
5+vV3  5+y3  5-v3  25-5y3+5y3-3 22
_5-43
11
5 __5 4+V6 20+5v6 _ 20+5V6
4—6  4—V6  4+V/6  16+4/6-4/6-6 10
_4++6
2
4t 248 8+4V8  _ 8+8V2
2—8  2-v8 248  4+2/8-2/8-8 -4
=-2-2V2
o __ 10 V3-V5 _ 10V3-10v5 _ 10vV3-10V5
VB+V5  V3+VE T VB—VE  3—VI5+VI5-5 -2
=5vV5 - 5V3
VAR _ VARE | 2oV5 | 2Vay20+2V5-5
2+V5  2+V5 T 25 4-2v/5+2¢5-5
_4-2J5+2V5-5
a -1
1
-1
=1
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Challenge

96) Express (3 +vZ)' — (3—+2)" in the form
a + by/c where a,b and c are integers to be
found.

(3+V2)(3++V2) - (3-+2)(3-V2)
=(9+3V2+3V2+2) - (9-3V2-3V2 +2)
= (11+ 6vV2) — (11 - 6V2)
=12V2
97) FuIIysimpIify#
a a—+a
atva a-va

B a? —ava
a? —ava+ava—a
a? —ava

a?—a

_a-va

T a-1

98) Fully simplify (5 +v8)°
(5+v8)(5+V8)(5+V8)
= (25 + 5V8 + 5V8 + 8)(5 + V8)
= (33 )(5 +V8)
=165+ 33V8
= 245+ 83V8
=245 + 1662

99) Rationalise the denominator of 41

7

4
1+

V4

Multiply all terms by v/4

4/4
Vi +1
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_ 4v4 ><x/Z—1
CVE+1 VE-1

16 -4V4
C4—VE+VE-1

_16-8

w| w
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