EXPRESSWALA ACADEMY

Rationalization (Surds)
Question Paper, Set 01

Time: 1 hour 30 minutes Maximum marks: 50

Name: Class: Date:
\. J

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 v/10 a surd? Give a reason. [1 mark]
2. s 24/49 a mixed surd? Give a reason. [1 mark]
3.  Write the conjugates of (i) 9 — V5 (i) V15 + 5 [2 marks]
4. Find /38 x /38. [1 mark]
5.  Find the value of 6253. [2 marks]
6. /16 x v [3 marks]
7. Simplify (12+/3)% [1 mark]
8.  Simplify (1 + +/11)(3 + /11). [2 marks]
9.  Write the rationalising factor of 11 — 1/26. [1 mark]
10. Simplify v/216 — v/54. [2 marks]
11. Find (i) (v/6)° (i) (4v/10)? [3 marks]
12. Simplify (10 + 4/11)2. [2 marks]
13. Find (19 + v/19)(19 — v/19). [1 mark]
14. Rationalise the denominator of 4+\[ [2 marks]
15. If Y82 — g 4 by/30, find a and b. [5 marks]
16. Simplify &2 3*‘[ + 3+$ [3 marks]
17. Simplify o=t— + 0= — 2. [5 marks]
18. Ifz = o 2\[, find the value of 23 — 72% + Tz + 4. [5 marks]
19. Find /7 + v24. [3 marks]
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20. Find v 13 — /69 and write the answer with a rational denominator. [5 marks]
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Key sheet

Q Answer
1 Yes. 10 is not a perfect sixth power, so v/10 is not rational.
2 No. 24/49 = 14, a rational number.

3 () 9+ /5 (i) —V15+5

4 38

5 25

6 (i) 2 (i) 3
7 432

8 14 + 44/11

9 11+ /26

10 3V6

11 (i) 36v/6 (ii) 640/10
12 1114 20y/11

13 342

14 B

15 a=11,b=2

16 4
17 0
18 5
19 V6+1
50 | Vb6
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Solutions

1. Is v/10 a surd? Give a reason. [1]
16 = 1 and 25 = 64, so 10 is not a perfect sixth power.
So v/10 is not a rational number; it is a surd.

Ans: Yes. 10 is not a perfect sixth power, so v/10 is not rational.

2. Is 24/49 a mixed surd? Give a reason. [1]
VA = TXxT=T
21/49 = 2 x 7 = 14, which is rational, so it is not a surd.
Ans: No. 2v/49 = 14, a rational number.

3. Write the conjugates of (i) 9 — /5 (ii) v/15 + 5 [2]
Change the sign of the surd part only.
(i) The conjugate of 9 — V5is 9+ /5
(i) The conjugate of /15 + 5is —v/15 + 5
Ans: (i) 9 + /5 (i)) —v/15+ 5

4. Find /38 x 1/38.[1]
V/38 x /38 = (v/38)?
=1/382 =38
Ans: 38

5. Find the value of 6253. [2]

6257 = /625
= V252 = /25 x 25 = 25
Ans: 25

6. Simplify (i) V16 x V/4 (ii) “222 [3]
(i) /16 x /4 = /16 x 4

i = VB =2
48 - i/
=v2T=V3=3
Ans: (i) 2 (ii) 3

7. Simplify (12v/3)2. [1]
(12v/3)? = 122 x (V/3)?
=144 x 3 = 432
Ans: 432
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8. Simplify (1 + v/11)(3 + v/11). [2]
(1+V11)(3+/11) =3+ V11 + 311+ 11
=14 + 411
Ans: 14 + 4V/11

9. Write the rationalising factor of 11 — 1/26. [1]
(11 — v/26)(11 + 1/26) = 112 — (1/26)% = 121 — 26 = 95, a rational number.
So the rationalising factor is 11 + 1/26.
Ans: 11 + /26

10. Simplify +/216 — v/54. [2]
V216 = /36 x 6 = 61/6
V54 = /9 x6=3V6
V216 — v/54 = 6v/6 — 3v/6 = 316
Ans: 31/6

11. Find (i) (v/6)° (i) (44/10)? [3]
() (vV6)® = [(v6)?]? x v6 = 62 x /6 = 361/6
(i) (4v/10)® = 43 x (v/10)® = 64 x 10v/10 = 640+/10
Ans: (i) 364/6 (ii) 640/10

12. Simplify (10 + v/11)2. [2]
(a+b)* = a® + b* + 2ab
(10 +/11)% = 10* + (V11)? + 2(10)(v/11)
=100 + 11 + 204/11 = 111 + 2011
Ans: 111 + 20v/11

13. Find (19 + v/19)(19 — v/19). [1]
(a+b)(a—b) =a®— b
=192 — (v19)? = 361 — 19 = 342
Ans: 342

. . . 1
14. Rationalise the denominator of ywnvE 2]
45

1

4+v5 — (4+V5)(4—V5)

(4+\/E'_))(4—\/5) :42—(\/5)2:16—5:11
4—+5

. 4-/5
Ans: T
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15. If ﬁ? — a + bv/30, find a and b. [5]

VBivs _ _ (V6+V5)
VE-vE = (VovB)(vor )
_ 64542130

6-5

=11+ 230
Comparing with a 4+ bv/30: @ = 11, b = 2
Ans:a =11,b=2

16. Simplify g*‘\? + 3+\/ [3]

_ (3+V3)? 4 (3-v3)°
T (3-v3)(3+V3) (3++/3)(3—/3)

(B3+v3)2=9+3+6V3=12+6v3(3—+3)2=12-6+3,(3+v3)(3—3) =6

_ 12+6\/_ + 12— 6\/_
_ 12+6\f+12 G\f

Ans: 4
17. Simplify \/ﬁli\/g+2f?/ﬁ_ f?ﬁ [5]
\/f_m_: (@éf@;ﬁlﬂ (2+\;)F+f_2 _\\//_m +6
2,2\@_— (2 (\\/F_)(22)+\F_) 2%_;)6_ Vs
Vo2 (Ver2)(v6-2) | 2

Sum = (V10 + v6) + (-2 — v10) — (V6 — 2)

= 0 (all the terms cancel)

Ans: 0

18. If x = ﬁ find the value of z* — 72% + 7z + 4. [5]

_ 1 3-22
TO342v2 T (3+2v2)(3-2v2)

=22 _3_9,/2

T—3=-2V2

(x—3)2=(-2V2)?=22-6x+9=38

=z’ —6z+1=0

Dividing 23 — 7z% + 7z + 4 by 22 — 6z + 1: quotient  — 1, remainder 5
-T2’ + T+ 4= (2> -6z +1)(z—1)+5

=0x(z—1)+5=5

Ans: 5

19. Find v/7 + v/24. [3]
V24 =4 x6=2V6
VTi+v2a=6+1+2/6x1

=/ (vB)2 + (1)2 + 2(+/B) (1)
(V6+1)2=16+1
Ans: \/E—i— 1
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20. Find v/ 13 — +/69 and write the answer with a rational denominator. [5]

13 — /69 = /2(13;/@2 26\;52\/@

_4/23+3-2423%3
= V2
_ (V22 (V3)22(v23)(VB3)
- V2
\/7 f f

\/_\/_ (v23— f)xxf \/_\/_
V2 V2x+/2
Ans:@

Expresswala Academy - Rationalization (Surds) - Question Paper - Set 01 Page 7 of 7



