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EXPRESSWALA ACADEMY

Rationalization (Surds)

Question Paper, Set 07

Time: 1 hour 30 minutes Maximum marks: 50

Name: Class: Date:
N y
1. Answer all 20 questions. The marks for each question are shown in brackets.
2. Show your working for the 2, 3 and 5 mark questions.
3. The key sheet and worked solutions are at the end of this paper.
1. Which of the following are surds? (i) ¥/1000 (i) v/3 (iii) v/17 (iv) v/729 [2 marks]
2.  State true or false: every irrational number is a surd. [1 mark]
3.  Write the conjugate of v/5 + 1. [T mark]
4. Write % as a single surd. [1 mark]
5. Write /11 in exponent form. [1 mark]
6. Simplify 320, [2 marks]
7. Simplify (i) (8v/6)? (ii) (4v/5)? [2 marks]
8.  Simplify (i) (9 — +/10)(7 + +/10) (i) (9 + +/11)(4 — /11) [3 marks]
9.  Find the rationalising factor of /10 4+ v/6 and the product of the two. [2 marks]
10. Find the rationalising factor of v/9 + v/2 and the product of the two. [3 marks]
11.  Simplify 3v/252 + /175 — 3/112 + 1/63. [5 marks]
12. Find (1/10)%. [1 mark]
13. Simplify (V13 ++/2)% [2 marks]
14. Find (V14 + v/5)(v/14 — V/5). [2 marks]
15. Rationalise the denominator of % [T mark]
16. If 22 — a4 b2, find a and b. [3 marks]
17. Simplify VA2V | YIS=vI3 [5 marks]
18. If 2 = ——, find the value of 2° — 132 + 31z + 1. [5 marks]
19. Find (i) v/13 + v/120 (i) v/20 — 21/84 [5 marks]
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20. Find v/ 15 + +/209. [3 marks]
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Key sheet

Q Answer

1 (ii) and (iii)
2 False

3 —/5+1
‘R

5 11%

6 4

7 (i) 384 (ii) 80

8 (i) 53 + 2+/10 (i) 25 — 5v/11

9 Rationalising factor 1/10 — +/6; product 4

10 (V9)? —v/9-v2+ (/2)? that is v/81 — v/18 + v/4; product 11
1 147

12 100

13 15 + 24/26

14 9

15 vl

16 a=7b=5

17 28

18 4

19 () V10 + /3 (i) V14 — V6
20 3419\—/&-53111
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Solutions

1. Which of the following are surds? (i) +/1000 (ii) ¥/3 (iii) ¥/17 (iv) v/729 [2]
(i) /1000 = /10 x 10 x 10 = 10, rational, not a surd
(i) 1> = 1 and 2% = 8, so 3 is not a perfect cube. So v/3 is a surd.

(iii) 1° = 1 and 2° = 32, so 17 is not a perfect fifth power. So ¥/17 is a surd.

(iv) /729 = /3 x 3 x 3 x 3 x 3 x 3 = 3, rational, not a surd
Surds: (ii) and (iii)
Ans: (ii) and (iii)

2. State true or false: every irrational number is a surd. [1]

7 and e are irrational numbers but they are not surds.

Ans: False

3. Write the conjugate of v/5 + 1. [1]
Conjugate surds: a + v/b and a — /b differ only in the sign of the surd.
The conjugate of v/5 + 1 is —v/5 + 1.
Ans: —/5 + 1

4. Write % as a single surd. [1]

\/% =4/ % (divide the numbers under the roots)

. 22
Ans: 4/ 7l

5. Write /11 in exponent form. [1]
Va = ar
So /11 = 117
Ans: 113

6. Simplify 220, [2]

Y320 _ 3/320
T =S

= /64 =43 =4
Ans: 4

7. Simplify (i) (8v/6)? (i) (4v/5)? [2]
(i) (8v/6)* = 8% x (+/6)?

=64 x 6 = 384
(ii) (4v/5)? = 42 x (1/5)?
=16 x 5 =80

Ans: (i) 384 (ii) 80
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8. Simplify (i) (9 — v/10)(7 + v/10) (ii) (9 + v/11)(4 — v/11) [3]
(i) (9 — v10)(7 + v/10) = 63 + 9¢/10 — 7/10 — 10

=53+ 210
(i) (9 + V11)(4 — V11) = 36 — 9V11 + 4411 — 11
=25 — 5V11

Ans: (i) 53 + 2+/10 (ii) 25 — 5v/11

9. Find the rationalising factor of +/10 + v/6 and the product of the two. [2]
(V10 + v6)(v10 — v6) = (v10)* — (v6)°
=10 — 6 = 4, a rational number.
So the rationalising factor is +/10 — /6 and the product is 4.

Ans: Rationalising factor v/10 — v/6; product 4

10. Find the rationalising factor of v/9 + v/2 and the product of the two. [3]
Use (z + y)(z? — zy + %) = z° + 3° withz = /9, y = v/2.
Rationalising factor: (v/9)% — v/9 - v/2 + (v/2)?
= V81 — V184 V/4
Product = (v/9)3 + (v2)3 =9+2=11
Ans: (v/9)2 — v/9 - /2 + (v/2)?, that is v/81 — /18 + v/4; product 11

11. Simplify 3v/252 + /175 — 3v/112 + 1/63. [5]
V252 = 4/36 x 7 = 6/7
V175 = /25 X 7 = 5/7
V112 = /16 X 7 = 47

V63 =9 xT7=3VT

3v/252 + V175 — 3v/112 + V63 = 18V7 + 57 — 12/7 + 37
= 147

Ans: 14+/7

12. Find (v/10)%. [1]
(VI0)* = [(v10)*]* = 10% = 100
Ans: 100

13. Simplify (v/13 + v/2)%. [2]
(V13 +v2)* = (V13)’ + (v2)* + 2(V13)(V2)
=13+ 2+ 226 =15+ 21/26
Ans: 15 + 24/26

14. Find (V14 + v/5)(v14 — v/5). [2]
(a+b)(a—b) =a® — b
=(WV14)? - (v5)??=14-5=9
Ans: 9
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15. Rationalise the denominator of [1]

S S U SVA VU VA V|
VII T V1lxy11 T 11
AnS'E

©11

16. If 222 — .4 bv/2, find a and b [3]

142 _ (1+v2)(3+2v2)
3-2v2  (3-2v2)(3+2v72)

Numerator: 3 +2v2 +3v2 +4=7+5v2
Denominator: 32 — (24/2)2 =9 -8 =1

So it equals 7 + 5v/2

Comparing witha +bv2:a =7,b=5

Ans:a=7,b=5

17. Simplify YRV | YI=VL3 [5)

N 22 ) SN 0 = )

T VBV (VIVIE) | (VI5+VI3)(VIb-V13)
(v/15 +1/13)2 = 28 + 21/195

(V15 — /13)? = 28 — 2/195

(V15 + V13)(v15 — v/13) = 2
_ 28+2\/ﬁ 28— 2@

— 28+2\/19 +28 2\/19 = 928

Ans: 28

18.If £ = ——, find the value of 2* — 132 + 31z + 1. [5]

1 _ 5+21/6
5—2/6 (5—2v/6)(5+21/6)

— 20 _ 51 9V6

r—5=2V6

(x —5)2=(2v6)2 = 22 — 10z + 25 = 24

=2°—10z+1=0

Dividing 3 — 1322 + 31z + 1 by 22 — 10z + 1: quotient = — 3, remainder 4
23— 1322+ 31z +1 = (2 — 10z + 1)(z — 3) + 4

=0x(x—3)+4=4

Ans: 4

Tr =
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19. Find () v/13 + v/120 (ii) v/20 — 24/84 [5]
(i) V120 = /4 x 30 = 2v/30
V13 + /120 = V10 + 3 + 21/10 x 3
= /(VI0) + (v3)? + 2(v10) (v3)

(V104 1/3)2 = /10 + /3

(i) /20 — 284 = /14 + 6 — 2,14 x 6

= (V122 + (v6)? — 2(v/10) (V6)

— (Vid— VB2 = Vid— 6

(V14 > /6, so (ii) is positive.)

Ans: (i) v10 + /3 (i) v14 — V6

20. Find /15 + +/209. [3]

15 + /209 — \/ 2015:v300) _ /3012709

V2
19+11+2+/19x11
V2
_ /(1924 (VI +2(vV19)(VIT)

o V2
_ v(ﬂ?/me — V194V11
2 2

REVAUERVAN)
Ans: /2
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