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EXPRESSWALA ACADEMY

Rationalization (Surds)

Question Paper, Set 10

Time: 1 hour 30 minutes Maximum marks: 50

Name: Class: Date:
Q 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. Is /256 a surd? Give a reason. [1 mark]
2. State true or false: v/23 is an irrational number. [1 mark]
3.  Write the conjugates of (i) 19 — v/10 (i) 7 + /29 [2 marks]
4.  Simplify v/14 x 4/19. [1 mark]
5. Write % as a single surd. [1 mark]
6. Find the value of 643. [2 marks]
7.  Simplify v/32 x v/16. [2 marks]
8. Simplify (7v/17)% [1 mark]
9. Simplify () (7 — v/7)(2 +/7) (ii) (8 — V11)(5 — +/11) [3 marks]
10. Find the rationalising factor of 1/19 — /11 and the product of the two. [2 marks]
11. Write the rationalising factor of v/10 — v/6. [2 marks]
12. If v24 + V96 + 3v/294 = k+/6, find k. [3 marks]
13. Find (1/13)% [1 mark]
14. Simplify (1 4+ /2)% [2 marks]
15. Simplify (2 +2v/5)(4 — V/5). [3 marks]
16. Simplify 2493 4 S48 [5 marks]
17 Simplify 77—+ 75v7% — 757 [5 marks]
18. Ifz = ;——=, find the value of 2° — 172® — 59z + 12. [5 marks]
19. Find v/8 — v/28. [3 marks]
20. Find m and write the answer with a rational denominator. [5 marks]
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Key sheet

Q Answer

1 No. /256 = 16, a rational number.
2 True

3 (i) 19 + /10 (ii) 7 — v/29

4 VA

> 5

6 4

7 8

8 833

9 (i) 7+ 5/7 (i) 51 — 13y/11
10 Rationalising factor v/19 + +/11; product 8
11 (V10)2++v/10- V6 + (V6)?

12 k=27
13 169

14 3+2v2
15 6y/5—2
16 322

17 0

18 9

19  V7-1
20 ¥/38-+/6
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Solutions

1. Is +/256 a surd? Give a reason. [1]
V256 = +/16 x 16 = 16

It is a rational number, so it is not a surd.
Ans: No. +/256 = 16, a rational number.

2. State true or false: v/23 is an irrational number. [1]
16 = 1 and 26 = 64, so 23 is not a perfect sixth power.
So v/23 is a surd, and every surd is an irrational number.

Ans: True

3. Write the conjugates of (i) 19 — /10 (ii) 7 + /29 [2]
Change the sign of the surd part only.
(i) The conjugate of 19 — v/10 is 19 + /10
(i) The conjugate of 7+ /29 is 7 — /29
Ans: (i) 19 + /10 (i) 7 — v/29

4. Simplify v/14 x 1/19. [1]

V14 x /19 = /14 x 19
= /266

Ans: /266

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

% = 4/ & (divide the numbers under the roots)
Ans: 4/ 12—1

6. Find the value of 643. [2]
643 = /64
= V43 = YA xdx4=4
Ans: 4

7. Simplify v/32 x v/16. [2]
V32 x V16 = /32 x 16
= /612 =8 =8
Ans: 8

8. Simplify (7+/17)2. [1]
(TV17)? = 7* x (V17)?
=49 x 17 = 833
Ans: 833
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9. Simplify (i) (7 — V7)(2 + V/7) (ii) (8 — V11)(5 — V/11) [3]
B (7T—VCH+VT) =14+ TVT-27T -7

=T+ 5V7
(i) (8 — V11)(5 — V11) = 40 — 811 — 5v/11 + 11
= 51— 1311

Ans: (i) 7+ 5/7 (i) 51 — 13/11

10. Find the rationalising factor of v/19 — 1/11 and the product of the two. [2]
(V19 — V11)(v19 + V11) = (v/19)? — (V11)?

=19 — 11 = §, a rational number.
So the rationalising factor is v/19 + /11 and the product is 8.

Ans: Rationalising factor v/19 + +/11; product 8

11. Write the rationalising factor of V10 — /6. [2]
Use (z — y)(z? + zy + y?) = z° — y® with z = /10, y = V/6.
Rationalising factor: (v/10)2 + v/10 - v/6 + (+/6)?
Check: the product is 4, a rational number.

Ans: (v/10)? + v/10 - v/6 + (v/6)?
12. If /24 + /96 + 31/294 = k+/6, find k. [3]

V24 =/4x6=2V6
V96 = /16 x 6 = 44/6

3v/294 = 3 x 7/6 = 21/6
V24 4+ /96 + 3v/294 = 24/6 + 46 + 2116 = 27/6
So k = 27

Ans: k£ = 27

13. Find (v/13)*. [1]
(V13)* = [(V13)*] = 13% = 169
Ans: 169

14. Simplify (1 4 v/2)% [2]
(a +b)? =a®+ b+ 2ab
(1+v2)? =1"+ (vV2)* + 2(1)(V2)
=1+2+2v2=3+2V2
Ans: 3 + 2+/2

15. Simplify (2 + 2/5)(4 — v/5). [3]
(2+2v5)(4 —v5) =8 —2v5+8v5 - 10
[2/5 x (—v/5) = —2 x 5 = —10]
= 6+/5 — 2
Ans: 61/5 — 2
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16. Simplify 348 4 945 [5)
 (9+45)? L 44/5)°
T (9-4V5)(9+4V5) | (9+4V5)(9-4V5)

(9 + 44/5)2 = 161 + 724/5
(9 — 44/5)2 = 161 — 724/5

(9+4vV5)(9—4v5) =1
_ 1614725 + 161-72./5
1 1

— 161472v/5+161-72V5 _ 999
1

Ans: 322

17. Simplify mfm+r+f f —- [5]

9 (f +v ) 9W6+v15) _  AE
10 _ 10(\/ ) _ 10(v15=+v5) _  ~AE
TBivE — VB A (e 10 = V15— /5
) \/5+1/6 _ A5V6 B
Vi—6 — (V5—6)(VB+B) -1 V6 -5

Sum = (=v15 = V6) + (V15 — v/5) — (V6 — v/5)
= 0 (all the terms cancel)
Ans: 0

18.Ifz = T 3f' find the value of 23 — 1722 — 59z + 12. [5]
10-3v11

- 10+3\/_ = (10+3v/11)(10-3V/11)
- 1?00%9_ =10 -3v11
z—10 = —3/11
(z —10)2 = (=3v11)? = 2% — 20z + 100 = 99
=122-20z+1=0
Dividing z® — 172% — 59z + 12 by 2? — 20z + 1: quotient x + 3, remainder 9
3 — 1722 — 59z + 12 = (22 — 20z + 1)(z + 3) + 9
—0x(z+3)+9=09

Ans: 9

19. Find v/8 — v/28. [3]
V28 =AXT=2J7
V8 —v28 = T+1-2/Tx1
=/ (VD)2 + (1) - 2(vT)(1)

:m:ﬁ—l

(/7 > 1, so this is the positive square root.)

Ans: /7 —1
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20. Find v/ 11 — 4/57 and write the answer with a rational denominator. [5]

11 — 57 = /2(11;ﬁ): 22\;52\/ﬁ

_ 4/19+3-2/19%3

72
_ A/ (V192+ 3)L2<m><\/§)

V2

\/7 ff

\/_\/_ (V19— f)xxf \/_\/_
V2 V2x+/2
Ans:@
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