
THE MATH HUB
themathhub.pk

INDICES, EXPONENTS,
ROOTS & SURDS MCQs

100 FULLY SOLVED MCQs
PPSC, FPSC & ONE PAPER EXAMS

NTS • CSS MPT • PMS • Government Job Tests

Indices • Exponents • Roots • Surds • Rationalization

Prepared by

MEHREEN KANWAL
MPhil Mathematics

RANA ALI HASAN
MPhil Mathematics

The Math Hub - themathhub.pk | 0301-4058484
The Science Academy - Chak No. 84 NB



THE
MA

TH
HU

B

ME
HR

EEN
KAN

WA
L

RAN
A A

LI H
ASA

NM
EH

R
EE

N
K
A
N
W
A
L
-M

PH
IL

M
AT

H
EM

AT
IC
S R

A
N
A
A
LIH

A
SA

N
-M

PH
IL

M
ATH

EM
ATICS

THE MATH HUB BASIC MATHMCQs | INDICES / ROOTS / SURDS MEHREEN KANWAL - RANA ALI HASAN

INDICES, EXPONENTS, ROOTS & SURDS MCQs | 100 FULLY SOLVED
MCQs

Fast Foundation for One-Paper Exams

Product and quotient laws

𝑎𝑚𝑎𝑛 = 𝑎𝑚+𝑛, 𝑎𝑚
𝑎𝑛 = 𝑎𝑚−𝑛

Power laws

(𝑎𝑚)𝑛 = 𝑎𝑚𝑛, (𝑎𝑏)𝑛 = 𝑎𝑛𝑏𝑛

Zero and negative indices

𝑎0 = 1, 𝑎−𝑛 = 1
𝑎𝑛 (𝑎 ≠ 0)

Fractional indices

𝑎1/𝑛 = 𝑛√𝑎, 𝑎𝑚/𝑛 = 𝑛√𝑎𝑚

Surd simplification

√𝑎𝑏 = √𝑎√𝑏 (𝑎, 𝑏 ≥ 0)

Rationalization

1
√𝑎

= √𝑎
𝑎 , 1

𝑎 + √𝑏
× 𝑎 − √𝑏

𝑎 − √𝑏
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Laws of Indices and Exponents
MCQ 1
Simplify 23 × 25 as a single power.
A. 28 B. 215
C. 22 D. 29
Solution

23 × 25 = 23+5 = 28

Final Answer 28

MCQ 2
Simplify 34 × 32 as a single power.
A. 38 B. 36

C. 32 D. 37
Solution

34 × 32 = 34+2 = 36

Final Answer 36

MCQ 3
Simplify 52 × 53 as a single power.
A. 56 B. 51

C. 55 D. 54
Solution

52 × 53 = 52+3 = 55

Final Answer 55

MCQ 4
Simplify 71 × 74 as a single power.
A. 74 B. 73

C. 76 D. 75
Solution

71 × 74 = 71+4 = 75

Final Answer 75

MCQ 5
Simplify 102 × 105 as a single power.
A. 107 B. 1010
C. 103 D. 108
Solution

102 × 105 = 102+5 = 107

Final Answer 107

MCQ 6

Simplify
29
24 as a single power.

A. 213 B. 25

C. 236 D. 26
Solution

29
24 = 29−4 = 25

Final Answer 25

MCQ 7

Simplify
37
33 as a single power.

A. 310 B. 321
C. 34 D. 35
Solution

37
33 = 37−3 = 34

Final Answer 34

MCQ 8

Simplify
56
52 as a single power.

A. 58 B. 512
C. 55 D. 54
Solution

56
52 = 56−2 = 54

Final Answer 54
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MCQ 9

Simplify
75
71 as a single power.

A. 74 B. 76

C. 75 D. 73
Solution

75
71 = 75−1 = 74

Final Answer 74

MCQ 10

Simplify
108
103 as a single power.

A. 1011 B. 105

C. 1024 D. 106
Solution

108
103 = 108−3 = 105

Final Answer 105

MCQ 11
Simplify 􏿴23􏿷

4
.

A. 27 B. 21

C. 212 D. 213
Solution

􏿴23􏿷
4
= 23×4 = 212

Final Answer 212

MCQ 12
Simplify 􏿴32􏿷

5
.

A. 37 B. 33

C. 311 D. 310
Solution

􏿴32􏿷
5
= 32×5 = 310

Final Answer 310

MCQ 13
Simplify 􏿴52􏿷

3
.

A. 56 B. 55

C. 51 D. 57
Solution

􏿴52􏿷
3
= 52×3 = 56

Final Answer 56

MCQ 14
Simplify 􏿴71􏿷

6
.

A. 77 B. 76

C. 75 D. 74
Solution

􏿴71􏿷
6
= 71×6 = 76

Final Answer 76

MCQ 15
Simplify 􏿴43􏿷

2
.

A. 45 B. 41

C. 46 D. 47
Solution

􏿴43􏿷
2
= 43×2 = 46

Final Answer 46

MCQ 16
Write 2−5 with a positive exponent.
A. −25 B. 1

52

C. 25 D. 1
25

Solution

2−5 = 1
25

Final Answer 1
25
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MCQ 17
Write 3−4 with a positive exponent.
A. 1

34 B. −34

C. 1
43 D. 34

Solution

3−4 = 1
34

Final Answer 1
34

MCQ 18
Write 5−3 with a positive exponent.
A. −53 B. 1

53

C. 1
35 D. 53

Solution

5−3 = 1
53

Final Answer 1
53

MCQ 19
Write 7−2 with a positive exponent.
A. −72 B. 1

27

C. 1
72 D. 72

Solution

7−2 = 1
72

Final Answer 1
72

MCQ 20
Write 10−4 with a positive exponent.
A. −104 B. 1

410
C. 104 D. 1

104
Solution

10−4 = 1
104

Final Answer 1
104

Evaluating Powers and Fractional Indices

MCQ 21
Evaluate 25.
A. 32 B. 16
C. 25 D. 64
Solution

25 = 32

Final Answer 32

MCQ 22
Evaluate 34.
A. 27 B. 81
C. 64 D. 243
Solution

34 = 81

Final Answer 81

MCQ 23
Evaluate 53.
A. 25 B. 75
C. 125 D. 625
Solution

53 = 125

Final Answer 125

MCQ 24
Evaluate 100.
A. 0 B. 10
C. 100 D. 1
Solution

100 = 1

Final Answer 1

MCQ 25
Evaluate 161/2.
A. 4 B. 2
C. 8 D. 16
Solution

161/2 = 4

Final Answer 4
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MCQ 26
Evaluate 271/3.
A. 9 B. 3
C. 6 D. 27
Solution

271/3 = 3

Final Answer 3

MCQ 27
Evaluate 813/4.
A. 9 B. 18
C. 27 D. 81
Solution

813/4 = 27

Final Answer 27

MCQ 28
Evaluate 322/5.
A. 2 B. 8
C. 16 D. 4
Solution

322/5 = 4

Final Answer 4

MCQ 29
Evaluate 64−1/2.
A. 1

8 B. 1
4

C. 8 D. 1
64

Solution

64−1/2 = 1
8

Final Answer 1
8

MCQ 30
Evaluate 125−1/3.
A. 1

25 B. 1
5

C. 5 D. 1
125

Solution

125−1/3 = 1
5

Final Answer 1
5

MCQ 31
If 2𝑥 = 32, find 𝑥.
A. 4 B. 6
C. 5 D. 10
Solution

32 = 25

2𝑥 = 25 ⇒ 𝑥 = 5

Final Answer 𝑥 = 5

MCQ 32
If 3𝑥 = 243, find 𝑥.
A. 4 B. 6
C. 10 D. 5
Solution

243 = 35

3𝑥 = 35 ⇒ 𝑥 = 5

Final Answer 𝑥 = 5

MCQ 33
If 5𝑥 = 625, find 𝑥.
A. 4 B. 3
C. 5 D. 8
Solution

625 = 54

5𝑥 = 54 ⇒ 𝑥 = 4

Final Answer 𝑥 = 4
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MCQ 34
If 10𝑥 = 100000, find 𝑥.
A. 4 B. 5
C. 6 D. 10
Solution

100000 = 105

10𝑥 = 105 ⇒ 𝑥 = 5

Final Answer 𝑥 = 5

MCQ 35
If 4𝑥 = 64, find 𝑥.
A. 2 B. 4
C. 3 D. 6
Solution

64 = 43

4𝑥 = 43 ⇒ 𝑥 = 3

Final Answer 𝑥 = 3

MCQ 36
If 7𝑥 = 343, find 𝑥.
A. 2 B. 4
C. 6 D. 3
Solution

343 = 73

7𝑥 = 73 ⇒ 𝑥 = 3

Final Answer 𝑥 = 3

MCQ 37
If 2𝑥 = 1024, find 𝑥.
A. 10 B. 9
C. 11 D. 20
Solution

1024 = 210

2𝑥 = 210 ⇒ 𝑥 = 10

Final Answer 𝑥 = 10

MCQ 38
If 9𝑥 = 729, find 𝑥.
A. 2 B. 3
C. 4 D. 6
Solution

729 = 93

9𝑥 = 93 ⇒ 𝑥 = 3

Final Answer 𝑥 = 3

MCQ 39
If 8𝑥 = 512, find 𝑥.
A. 2 B. 4
C. 3 D. 6
Solution

512 = 83

8𝑥 = 83 ⇒ 𝑥 = 3

Final Answer 𝑥 = 3

MCQ 40
If 6𝑥 = 216, find 𝑥.
A. 2 B. 4
C. 6 D. 3
Solution

216 = 63

6𝑥 = 63 ⇒ 𝑥 = 3

Final Answer 𝑥 = 3

Square Roots, Cube Roots and Perfect
Powers
MCQ 41
Find √144.
A. 12 B. 11
C. 13 D. 24
Solution

144 = 122

√144 = 12

Final Answer 12
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MCQ 42
Find √225.
A. 14 B. 15
C. 16 D. 30
Solution

225 = 152

√225 = 15

Final Answer 15

MCQ 43
Find √324.
A. 17 B. 19
C. 18 D. 36
Solution

324 = 182

√324 = 18

Final Answer 18

MCQ 44
Find √441.
A. 20 B. 22
C. 42 D. 21
Solution

441 = 212

√441 = 21

Final Answer 21

MCQ 45
Find √625.
A. 25 B. 24
C. 26 D. 50
Solution

625 = 252

√625 = 25

Final Answer 25

MCQ 46
Find √784.
A. 27 B. 28
C. 29 D. 56
Solution

784 = 282

√784 = 28

Final Answer 28

MCQ 47
Find √900.
A. 29 B. 31
C. 30 D. 60
Solution

900 = 302

√900 = 30

Final Answer 30

MCQ 48
Find √1024.
A. 31 B. 33
C. 64 D. 32
Solution

1024 = 322

√1024 = 32

Final Answer 32

MCQ 49
Find √1225.
A. 35 B. 34
C. 36 D. 70
Solution

1225 = 352

√1225 = 35

Final Answer 35
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MCQ 50
Find √1600.
A. 39 B. 40
C. 41 D. 80
Solution

1600 = 402

√1600 = 40

Final Answer 40

MCQ 51
Find 3√64.
A. 3 B. 5
C. 4 D. 8
Solution

64 = 43

3√64 = 4

Final Answer 4

MCQ 52
Find 3√125.
A. 4 B. 6
C. 10 D. 5
Solution

125 = 53

3√125 = 5

Final Answer 5

MCQ 53
Find 3√216.
A. 6 B. 5
C. 7 D. 12
Solution

216 = 63

3√216 = 6

Final Answer 6

MCQ 54
Find 3√343.
A. 6 B. 7
C. 8 D. 14
Solution

343 = 73

3√343 = 7

Final Answer 7

MCQ 55
Find 3√512.
A. 7 B. 9
C. 8 D. 16
Solution

512 = 83

3√512 = 8

Final Answer 8

MCQ 56
Find 3√729.
A. 8 B. 10
C. 18 D. 9
Solution

729 = 93

3√729 = 9

Final Answer 9

MCQ 57
Find 3√1000.
A. 10 B. 9
C. 11 D. 20
Solution

1000 = 103

3√1000 = 10

Final Answer 10
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MCQ 58
Find 3√1728.
A. 11 B. 12
C. 13 D. 24
Solution

1728 = 123

3√1728 = 12

Final Answer 12

MCQ 59
Find 3√2197.
A. 12 B. 14
C. 13 D. 26
Solution

2197 = 133

3√2197 = 13

Final Answer 13

MCQ 60
Find 3√3375.
A. 14 B. 16
C. 30 D. 15
Solution

3375 = 153

3√3375 = 15

Final Answer 15

Simplifying and Operating on Surds
MCQ 61
Simplify √8.
A. 2√2 B. 3√2
C. 2√3 D. √2
Solution

√8 = √4 × 2 = 2√2

Final Answer 2√2

MCQ 62
Simplify √12.
A. 3√2 B. 2√3
C. 3√3 D. 2√4
Solution

√12 = √4 × 3 = 2√3

Final Answer 2√3

MCQ 63
Simplify √18.
A. 2√3 B. 4√2
C. 3√2 D. 3√3
Solution

√18 = √9 × 2 = 3√2

Final Answer 3√2

MCQ 64
Simplify √20.
A. 5√2 B. 3√5
C. 2√6 D. 2√5
Solution

√20 = √4 × 5 = 2√5

Final Answer 2√5

MCQ 65
Simplify √27.
A. 3√3 B. 4√3
C. 3√4 D. √3
Solution

√27 = √9 × 3 = 3√3

Final Answer 3√3
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MCQ 66
Simplify √32.
A. 2√4 B. 4√2
C. 5√2 D. 4√3
Solution

√32 = √16 × 2 = 4√2

Final Answer 4√2

MCQ 67
Simplify √45.
A. 5√3 B. 4√5
C. 3√5 D. 3√6
Solution

√45 = √9 × 5 = 3√5

Final Answer 3√5

MCQ 68
Simplify √48.
A. 3√4 B. 5√3
C. 4√4 D. 4√3
Solution

√48 = √16 × 3 = 4√3

Final Answer 4√3

MCQ 69
Simplify √50.
A. 5√2 B. 2√5
C. 6√2 D. 5√3
Solution

√50 = √25 × 2 = 5√2

Final Answer 5√2

MCQ 70
Simplify √72.
A. 2√6 B. 6√2
C. 7√2 D. 6√3
Solution

√72 = √36 × 2 = 6√2

Final Answer 6√2

MCQ 71
Simplify 2√5 + 3√5.
A. 6√5 B. 5√6
C. 5√5 D. 1√5
Solution

2√5 + 3√5 = (2 + 3)√5 = 5√5

Final Answer 5√5

MCQ 72
Simplify 4√7 + 1√7.
A. 4√7 B. 5√8
C. 3√7 D. 5√7
Solution

4√7 + 1√7 = (4 + 1)√7 = 5√7

Final Answer 5√7

MCQ 73
Simplify 7√2 − 3√2.
A. 4√2 B. 21√2
C. 4√3 D. √2
Solution

7√2 − 3√2 = (7 − 3)√2 = 4√2

Final Answer 4√2
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MCQ 74
Simplify 9√3 − 4√3.
A. 36√3 B. 5√3
C. 5√4 D. √3
Solution

9√3 − 4√3 = (9 − 4)√3 = 5√3

Final Answer 5√3

MCQ 75
Simplify 3√6 + 2√6.
A. 6√6 B. 5√7
C. 5√6 D. 1√6
Solution

3√6 + 2√6 = (3 + 2)√6 = 5√6

Final Answer 5√6

MCQ 76
Simplify √2 × √3.
A. √5 B. 6
C. √1 D. √6
Solution

√2√3 = √6 = √6

Final Answer √6

MCQ 77
Simplify √3 × √5.
A. √15 B. √8
C. 15 D. √2
Solution

√3√5 = √15 = √15

Final Answer √15

MCQ 78
Simplify √2 × √7.
A. √9 B. √14
C. 14 D. √5
Solution

√2√7 = √14 = √14

Final Answer √14

MCQ 79
Simplify √5 × √10.
A. √15 B. 50
C. 5√2 D. √5
Solution

√5√10 = √50 = 5√2

Final Answer 5√2

MCQ 80
Simplify √6 × √15.
A. √21 B. 90
C. √9 D. 3√10
Solution

√6√15 = √90 = 3√10

Final Answer 3√10

Rationalization andMixed High-Yield Pat-
terns
MCQ 81
Rationalize

1
√2

.

A. √2
2 B. 1

2
C. √2 D. 2

√2
Solution

1
√2

× √2
√2

= √2
2

Final Answer √2
2
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MCQ 82
Rationalize

1
√3

.

A. 1
3 B. √3

3
C. √3 D. 3

√3
Solution

1
√3

× √3
√3

= √3
3

Final Answer √3
3

MCQ 83
Rationalize

1
√5

.

A. 1
5 B. √5

C. √5
5 D. 5

√5
Solution

1
√5

× √5
√5

= √5
5

Final Answer √5
5

MCQ 84
Rationalize

1
√6

.

A. 1
6 B. √6

C. 6
√6

D. √6
6

Solution

1
√6

× √6
√6

= √6
6

Final Answer √6
6

MCQ 85
Rationalize

1
√7

.

A. √7
7 B. 1

7
C. √7 D. 7

√7
Solution

1
√7

× √7
√7

= √7
7

Final Answer √7
7

MCQ 86
Rationalize

1
√10

.

A. 1
10 B. √10

10
C. √10 D. 10

√10
Solution

1
√10

× √10
√10

= √10
10

Final Answer √10
10

MCQ 87
Rationalize

1
√11

.

A. 1
11 B. √11

C. √11
11 D. 11

√11
Solution

1
√11

× √11
√11

= √11
11

Final Answer √11
11
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MCQ 88
Rationalize

1
√13

.

A. 1
13 B. √13

C. 13
√13

D. √13
13

Solution

1
√13

× √13
√13

= √13
13

Final Answer √13
13

MCQ 89
Rationalize

1
√15

.

A. √15
15 B. 1

15
C. √15 D. 15

√15
Solution

1
√15

× √15
√15

= √15
15

Final Answer √15
15

MCQ 90
Rationalize

1
√17

.

A. 1
17 B. √17

17
C. √17 D. 17

√17
Solution

1
√17

× √17
√17

= √17
17

Final Answer √17
17

MCQ 91
Rationalize

1
3 + √2

.

A. 3+√2
7 B. 3 + √2

C. 3−√2
7 D. 1

7
Solution

1
3 + √2

× 3 − √2
3 − √2

= 3 − √2
9 − 2 = 3 − √2

7

Final Answer 3 − √2
7

MCQ 92
Rationalize

1
4 + √3

.

A. 4+√3
13 B. 4 + √3

C. 1
13 D. 4−√3

13
Solution

1
4 + √3

× 4 − √3
4 − √3

= 4 − √3
16 − 3 = 4 − √3

13

Final Answer 4 − √3
13

MCQ 93
Rationalize

1
5 + √6

.

A. 5−√6
19 B. 5+√6

19
C. 5 + √6 D. 1

19
Solution

1
5 + √6

× 5 − √6
5 − √6

= 5 − √6
25 − 6 = 5 − √6

19

Final Answer 5 − √6
19
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MCQ 94
Rationalize

1
6 + √5

.

A. 6+√5
31 B. 6−√5

31
C. 6 + √5 D. 1

31
Solution

1
6 + √5

× 6 − √5
6 − √5

= 6 − √5
36 − 5 = 6 − √5

31

Final Answer 6 − √5
31

MCQ 95
Rationalize

1
7 + √3

.

A. 7+√3
46 B. 7 + √3

C. 7−√3
46 D. 1

46
Solution

1
7 + √3

× 7 − √3
7 − √3

= 7 − √3
49 − 3 = 7 − √3

46

Final Answer 7 − √3
46

MCQ 96
Simplify √50 + √8.
A. 2√2 B. 4√3
C. 8 D. 7√2
Solution

√50 = 5√2, √8 = 2√2

5√2 + 2√2 = 7√2

Final Answer 7√2

MCQ 97
Simplify √75 − √12.
A. 3√3 B. 2√2
C. 4√3 D. 8
Solution

√75 = 5√3, √12 = 2√3

5√3 − 2√3 = 3√3

Final Answer 3√3

MCQ 98
Simplify (√5)2.
A. 2√2 B. 5
C. 4√3 D. 8
Solution

(√5)2 = 5

Final Answer 5

MCQ 99
Simplify √2 ⋅ √18.
A. 2√2 B. 4√3
C. 6 D. 8
Solution

√2√18 = √36 = 6

Final Answer 6

MCQ 100
Simplify √48

√3
.

A. 2√2 B. 4√3
C. 8 D. 4
Solution

√48
√3

= √16 = 4

Final Answer 4
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RAPID REVISION GRID | INDICES / ROOTS / SURDS

Indices Add exponents when multiplying
same bases; subtract when dividing; multiply
exponents for a power of a power.

Roots
√𝑎2 = |𝑎|, 3√𝑎3 = 𝑎

Perfect-square extraction

√𝑘𝑎2 = 𝑎√𝑘 (𝑎 ≥ 0)

Like surds Only like surds combine: 𝑝√𝑚 +
𝑞√𝑚 = (𝑝 + 𝑞)√𝑚.

Conjugates

(𝑎 + 𝑏√𝑚)(𝑎 − 𝑏√𝑚) = 𝑎2 − 𝑏2𝑚

Exam check Keep answers exact unless a dec-
imal is explicitly requested.
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