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SIMPLIFYING SURDS

A surd is expressed in its simplest form when the number under the radical sign is as small as posmble |

Example:
V20 = A x |3
=2 ﬁ

EXERCISE 2.15

Write the following surds in their simplest form.

7. J28
8. /18
9. J45
10. /63
11. /48
12. /42
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/80 19.
3500 20.

125 21.
J54 22.
J150 23.
Vi 24.
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ADDITION AND SUBTRACTION OF SURDS

1.ike surds can. be added or subtracted.

Example :

53+ 3-2/3=43

In general before attempting to add or subtract surds each surd should be reduced to its simplest

form.

Example :

VI 4 T — 12 = 3

II
55

EXERCISE 2.16
Simplify:

43 -2/3+5/3

J—

2. 7J2 - 9J2+ 52
3. 8 + 32
4. J12 + 27
5. /18 + /50
6. /75 — 48
7. Y20 + J125 - /45
8. /27 + 108 — /12
9. JT25 + /5 — 80
10, /63 — /8 - 112

+ 63 -2/3

11.ﬁ¥\/9‘8+\/ﬁ
12. J75 + /32 - /27
13, 30+ /63 — /28

14. /180 + /28 — 2./3

15. 4

48 — 527

16. 2/54 + 3./150
17. 3,/24 — 5./54
18. J12 + 2./48
19. /147 — 43
20. 3,/125 — 2,/80

E o

25. /160
26. /192
27. J450
28. /96
29. 242
30. VB

[
W

. /80 + 2,/245
. /128 + 3,/18 — J162

. 4./45 - 3 /54 — 6./5
38+ 5J/18-92

24 — 4,./5 +2./6

. 3./32 + 250 — 8/18
. J128 + 475 — J162
. 24/363 + 5243 + /192

@ +2a
V¥ Jx — JAx




PRODUCTS INVOLVING SURDS

Examples.

() V33 +52) =3+ 5./6
() /5~ VDB + VD = 33 + VD - 23+ 2

=I5+ /10 — /6 - 2
(i) (V3+ /92 =3+2/I5+5

= 8§ + 2/15

EXERCISE 2.17

Write the following products in their simplest form.

10.
I1.

12

|
2
3
4
5.
6
7
8
9

3 x/3
(/5P

.33 x5/3
VB x 6
NEW:
V2 % 3.6
.45 x2/2

. 10/3 x 5./11
23 x32x 3
2/7 x /63
V2T x §/3
8 x f5 x JT2§

13 V2/8 — VD)
14. /3(/3 + 23)

15. V137 — )

16. 2,/3(4\/2 - 5/3)

17. 2/7(/3 + 6./2)

18. /2(/8 + /32)

19. 3.,/2)

20. 3./3(/8 + 2/2)

21. 2,/6(3/3 — 5/2)

2. (f3+9(3-2

2. (J2+ B+ B
24 (JT- VDB +5)

25.
26.
27.
28.
29.
30.
3L
32,
33,
34.
35
36.

/3 + 2
/5 + 37
7 -2y |
WS- VDWS+vD) |
23+ VD33 - D) |
@J7+1?

35 - 2/3)° |
7+ DT -1 \|
V2(/18 + /8 — 4/2)
25 -3)2/5 + 3)

7 — 25 - 342) |
(/5 — 2/2(2/5 + 3ﬁ).§

THE PRODUCT OF TWO CONJUGATE SURDS |

Consider the product

=YD+ 2 =5 — (2 ~
=23

The factors (5 — /2) and (5 + /2) multiply together to give a rational number 23.

Because of this (5 — \/2)and (5 -+ J/2) are called conjugate surds. Each is the conjugate of the other.
Here are two other examples of pairs of conjugate surds multiplying to give a rational product:

NT+PBWT - =T~ (/3 =7—-3=4
(2\/§\—f1)(2\/§+ D=2 -1"=12-1=11

EXERCISE 2.18

1. Find the product of each pair of conjugate surds. -

@ G+ VH3 -2
®) /5~ DES+ 1)
© (71— YHT +./3)
(d) (/6 — (/6 + 2)

- (© @+ /5@ - J5)

©) V3~ V2B + VD
® 5+ D5 - YD

) (V7 - V2T + J2)

() BV2-DGES2Z+1)
& @JT-3JT+3)

0 (6 —2y2)6 +22)

) 23 + 225 - 2)
(M) (/12— (/17 + 4)

©) (7 + 237 — 2/3) |
O VI + VHWIT = /3 (p) (53 +3YDGEY3 — 3y2)
(@) @11 - 5@ /11 + 5)

0 V7 = J13)QJT + J13)
®) OV2 + 502 — 5/3)
® 6J7 + 36T ~ J3)



2 Multiply each expression by its conjugate and check that the product is rational. o
@ J2 - 1 @ -2  @23+5 ()3T-¢5 m)8yI-2/3 |
MS5—VI @6+y3  W6aA-1 W25+ 0 4S+5/2
© J7+2 O JI-5 @ 5-242 O Sy8—3 (0 2J/T1—3/5]

|

FRACTIONS WITH SURDS IN THE DENOMINATOR |

. . .. i
To simplify a fraction such as % the denominator is changed into a rational number. This is called"

rationalising the denominator. I

Example (i):
' % = —\% X % (What number law is this?) ‘
8/
T2
‘Example (i), |
L6 _ 6 3 |
NN R
63
T
23
s
ERCISE 2.19

plify the following by rationalising the denominator in each case.

" 6. V3 1 L 16, Y2 £ 1
e NG ff fﬁ |
4 4 12 31 |
7 7. N 12. 33 17. 7 |
= 5. VL 3. 25 15, V2= V2 |
NE Ja 30 7
7 9.@ 14.@ jo, 22+ 3 2+ 5
7 2./5 2./6 2./5
4 32 V2 43 - 22
3. 25 10. _ﬁ 13. m 20. ﬁ—ﬂ_z—-



Example:
3 _ 3 ><\/§+:>.
J5-2 J5-2 J5+2
35+

BV N

(Why is the value of the original fraction unchanged 7) :

35+ 6
T

=3/5+6

EXERCISE 2.20

OIS,

Simplify the following fracti
1
1. 6.
V2 +1
5 ! 7
243 '
YD N
"S3-2
3
4, ——— 9.
J5+43
2
5 ————
N 10.

DECIMAL APPROXIMATIONS

For many practical purposes a decimal approximation is re

surd form.

EXERCISE 2.21

Use your calculator to find decimal approximations for the following.

Give each answer correct to

1. /108 : 6
2. 96 7
3. /450 8
4.5+ 3 9

5. V8 10

3 decimal places.

NN

' 2

.53+ 82
L2+ 3
RNINEERND)
NN [CRNE)

11 7

T+
Jo

RN =N

45 + 37
N
"3/5-22
ISH_\_/—_z_.__
" 3/8 — 12

16.

17.

18.

19.

20, ——=———

16.

17.

quired rather than an answer in the exact_i
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EXERCISE 2.15 (Page 27)
L2J2 2. 2.5 3.2/3
_ J? !

4, 2./8 5. 4/2 6 % i

7. 247 8. 342 9. 3/5

10. 3./6 11, 4/3 12. @

13, 4./5 14. 10/3 15. 5./3

16. 3./8 17. 58 18. ?

19. 2,/10 20. 92 2t. 63

3/3
22. 62 23. 7./5 U ==
25. 4./10 .26, 83 27. 152
6,2

28. 4./6 29. 112 30. -
EXERCISE 2.16 (Page 27}

i. 73 2. 32 3. 62

4. 5/3 5. 82 6. /3

7. 43 8 7/3 9. 25

10. —3./7 1. 72 12. 2/3 + 4,2
13.5/2+ 7 14.453+2JT 15 /3

16. 21,/6 17. —9/6 18. 103

19. 3/3 20. /5 21, 183
22. 8,/2 23 6,/5 - 9/8 24 122
25. 166 — 45 26. ~2./2 27. 203 - /2
28, 75./3 29. (@+ DJa 30 (x -~ IJx
EXERCISE 2.17 (Page 28)

1. 3 2.5 3. 45

4. J30 5. J2T 6. 63

7. 8,10 8, 50/33 9, 182

10. 42 1. 3 12, 502

13. 2 14.9 _
15. 21 — /14 16. 8,/6 — 30
17. 221 + 12\/14 18. 12
19. 18 20. 12./6
21, 18,2 — 2073 22.2/3-5
23. JT0 + /6 + JI5+3 24 J2I + /35— /6 - /10
25. 5 + 26 26. 14 + 6.5 )
27. 9 -2/ 28. 3
29, 16 + .6 30. 29 + 47
31 57 — 1215 32.6
3.2 34, 11 °
35. 35 -3/ - 2/T5+ 68 |
36. 18 + 510 f

EXERCISE 2.18 (Page 28)
1. (a) 7 (b 4 (c) 46
(d) 2 @ 11 1
® 2 (h) 5 D 6
Y k) 19 {H 28
(m) 16 )y —4 (o) 37
®) 57 @ 151 () 15
) 87 (O 249
2. (@) 1 () 22 ©)-47
@ 4 © 33 ) 6
g —13 m 7 @ 17
() 58 &) 17 M 197
(m} 116 (n) 30 (o) —1
EXERCISE 2.19 ({Page 29)
T2 e ) }
2
4. 47 5.2 6 -
47 V2 PRL
7. =T 3. EN 9 5 '
5
10. 1} 11 7—*/; 12.
13, ? 14. 74£ 15. %
_ 3JZ - 23
16. /6 : Bl 3‘ﬁ 18. —Lg—i
9, W10+ g 282
10 3
EXERCISE 2.20 ,
LJZ-1 2.2-~3 . 3+42
Pt . WMo f“ﬁ;’ 2 63343
7. 37 ; B 2‘/?;' ! 9, 25 — 10/6
12 -5/3 T 7 9+ 3
10, 1 — 12. |
13,4‘/5“3"/7 14.30+4\/ﬁ 15'6+J3
Y 37 30
116'11k—6ﬁ ”'9—2\[1_4 18'19—6\/5
7 5 17
1o, Bt 85 102
19
EXERCISE 2.21
1. 10392 2. 9798 3. 21213 4. 6732
5. 1414 6. 0-457 7. 19974 8. 13-928
9. 10499  10. 17809 11, 4619  I2. 0567
13. 0:336  14. 0517 15 0361 16. 0318
17. 2374 18, 1809 19, 3435 20, 0752



