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INTRODUCTION
Do you know what is the mass of earth ?
It is 5970000000000000000000 kg! Distance between sun and saturn is
1433500,000,000m. These large numbers are difficult to read, understand, and compare,
hence to make them easier we study exponents.
7.1 EXPONENTS
If a is a non-zero rational number and n is a natural number, then the producta x a x a x ...
up to n times is denoted by a"” and is read as 'a raised to the power n'. Rational number 'a’
is called the base and natural number ‘n’ is known as the exponent. Also, a" is known as
the exponential form of
axaxax..uptontimes.
For any non-zero rational number, we have :
a’=1anda'=a.
(a) Laws of Exponents

If a and b are non-zero rational numbers and m and n are natural numbers, then following

are the laws of exponents :

m

O]

(i) amxan=am*n (i) a_”= a™-", where m > n (iii) (@am)=am™=(a")"
(iv) (axby=ab (v) [ij -a (vi) am=—-
b b" a"
lllustration 7.1
Find the value of each of the following :
(i) 93 (ii) 25
Sol. (i) We have,
P =9x9x9
=(9%x9)x9
=81x9
=729
(ii) 20=2x%x2%x2x2x2
=(2%x2)x2%x2x2
=(4%x2)x2x%x2
=8x2x2
=(8x2)x2
=16x%x2
= 32.
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Illustration 7.2

Sol.

Simplify :

(i)
(i)
(ii)

72 x 22 (i) 22x5

We have, 72 %22 =49 x4 =196
We have, 22x5=8x%x5=40

lllustration 7.3

Sol.

Which one is greater in the following questions :

(i)
(iv)
(i)

(i)

(iif)

(iv)

(v)

43 or 3* (ii) 5% or 3°
2% 0or 102 (v) 2% or 1002

We have,
3=4x4x4=64and3*=3x3 x3 x3 =281
81>64

34> 43

We have

(iii)

5=5x5x5=1256and 3*=3 x3x3x3 x3 =243

243 > 125
35> 53

We have
28=2%X2%X2%X2%X2%x2%x2x%x2
=(2x2)x(2x2)x(2x2)x(2x2)
=4 x4x4x%x4
=16 x 16
= 256
and 82=8 x 8 = 64
256 > 64

28> 8?

We have
20=2%x2x%x2%x2x%x2%x2%x2x%x2%x2x2

= (2x2)x (2x2)x (2%2)x (2x2)x (2x2)

=4 x4x4x4x4
=@4x4)x(4x4)x4
=16 x16 x4
=256 x4 =1024
and 102=10x 10 =100
1024 > 100
210> 102,
In (iii) and (iv), we have seen that
28> 82and 2'° > 102
Similarly, it can be seen that
21> 152,220 > 202, 2%° > 502 and 2'° > 1002

28 or 82

a

»
%
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Illustration 7.4

Simplify & write the answer in exponential form :

(i) 52 x 53 (i) 32 x 34 x 38 (iii) 7* % 72
2 5 3 2
(iv) (g) x[gj ) [‘?zj x[‘;) Wi)  xexx
Sol. We have,
(i) 52 x 53 = H52+3 = 55 (i) 32 x 34 x 38 = 32+4+8 = 314

o G-
o G EAE e

Illustration 7.5

Simplify and write each of the following in exponential form :

I o (3]
T e

lllustration 7.6
Simplify : (67— 8")" + (21— 37")".
Sol. We have
-1 -1
1 1 1 1
6—1_8—1 -1+ 2—1_3—1 1= | _ _ + | ——
-8+ 2= 3= (-] + (33
-1 -1 -1 -1
(%) 5 e ols) om0
24 6 24 6
lllustration 7.7
By what number should we multiply (—8)to obtain a product equal to 10" ?
Sol. Let the required no. be x .Then (-8)"x x = (10)"
1 1 1 =
5

= — XX =— = X=—X(—8) = X
-8 10 10

Illustration 7.8

Find the value of x if @T x[gj’ =[§j4x.
w G -
S

= —2 =4x = X = =

10}
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Ask yourself

1. Simplify: {[‘?2)2 }3

By what number should 372 be multiplied to obtain 5

3. Find the value of x for which 2x* 4 —2x*2 =3,
(12 +n) _ o(2n-7)
4. The value of 37 X977
35n

5. Find the simplified value of the expression xa® -, xb-a) xc@-b)
Answers

&4 2. 135 3. -2 4. 1 5

729 9

Fol® Add your knowledge
L0
Since now we are all aware of irrational numbers , so lets deal with surds.
An irrational number of the form Ua is given a special name Surd, where ‘a’ is called

radicand and it should always be a rational number. Also the symbol ¥ is called the

radical sign and the index n is called order of the surd. ¥a is read as ‘n* root of a’ and
1

can also be written as an.

Some Important results on surds and their applications

(i) (Q/E)n _ nan =a (ii) % _ n><;\)/37p or{‘/aT“ _ nxg/amixp,

1. Simplify :
(a) ¥27 (b) 364
3><1 4><1
Sol. (a) 3 3=3 (b) 4 4=4

2. Which is greater : 6 and ¥/8

Sol. 36 and ¥8
L.C.M. of 3and 5is 15.

36 = 3%e5 = 1Y7776 = ¥ = >s® = "¥512
Q7776 > 9512 = 36 >38
3. Solve : #81+3125 +.25
1

1 1
4x— 3x— 2x —
Sol. 481 +3125 +25 ,3 445 345 2 =13
4. Solve : 4625 +3125 +3/343

4><1 3><l 3><1
Sol. 5 445 347 3 =17
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Summary
1. Exponents are used to express large numbers in shorter form to make them easy to read,

understand, compare and operate upon.

2. axaxaxa=a* where a is the base and 4 is the exponent and a* is called the
exponential form .

3. Laws of exponent :
(i) amxar=am*n (i) a_n =am™ ", where m>n
a
(iii) (am)=am™=(a")" (iv) (axb)y=awbn
a) _ a" . 1
\ === Vi am= —
o (2)-2 (vi .
(vii) a°=1 (viii) a'=a
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10.

_EMERCISE  ((]]

SECTION -A (FIXED RESPONSE TYPE)

MULTIPLE CHOICE QUESTIONS

-5 -11 8x
If [%) X [gj =[%j ,thenx="7?

A) - (B)-2 (C) 2

2 2 6 0 2
if P= [—J +[7J . Find the value of [ﬂ] .
p

q 3

4 16 9

(A 3 ®) & ©) ==
-1 -1
- {g) ] -,
2

2 5 6
A) = B) = —
() 5 ®) < © 3

a?xb?).

The value of (WJ is
(A)a'xb (B)a x b (C) (ab)"
Find the value of x, if 2* + 2*+ 2x= 192.
(A)6 (B)S (C)8
Find the value of ‘m’ so that (— 3)™' x (— 3)° = (- 3)
(A)O (B) -1 (C) 1
If 3» =27, then 3"-2is:

1 1
A) — B) —
(A) ®) 5 ©)3

-3/5
The value of [EJ is

243
27 8 16
(A 5 B) ©) 5
The value of (2%)"is :
(A) 250 (B) 215 (C) 210
Value of (132 — 52)*2js :
(A) 1782 (B) 1728 (C) 1872

(D) None of these

(D) ab
(D) 3

(D) 2

(D)9

0 22

(D) None of these

(D) 2718

W o
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11. If 8 x 2n*2 =32, find the value of ‘n’.
(A)O (B)-1 (C)1 (D) 2
12. (49)% = (7?)¢ is equal to
A7 (B) 49 (C)6 (D) none of these
13. The mass of an oxygen atom is 2.66 x10-2® gram. The approximate mass of one billion of
such oxygen atom is :
(A) 2.66 x 1020 (B) 2.66 x 10" (C)2.66 x10 (D) 2.66 x 10"
4
14. (EJ is equal to :
35
28 3 22 3! 12* 42 <32
A) ———— B D
() 5 ®) S ©) 7 0) e
15. Evaluate : (14)% x (21)* = 75.
(A) 108 (B) 180 (C)118 (D) 1.8
0
2 3
16. {[ij } ] -
2
729 243
A B) 1 == D) &2
(A)0 ®) (©) - (D) =
17, 2+3°+45° _
2x3x5
(A)3 ®) - () (©)
10 30 3
FILL IN THE BLANKS
1. If xk=1, (x#1)then k=
2. (7°+5°) x 2°=
o1
3. fxn"=— ,thenp=
P
4. (xy)n = xn x
5 Xm+n _
. "
TRUE / FALSE
1. x5+ x2 = x’
2. (@'+p ! ab
a+b
3. If 4x*2 = 256 , then x is equal to 2
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MATCH THE COLUMN

1. Column -1 Column -1
ap)"  (bg\" a®
W [ 3 ®
b/aY" (bd) rq )"
® (o) () @ (5
%)
© o5y 0 |2
(D) [me (S) [EJern
r/s ac
2. Column -1 Column -1
(A) 0.0000463 in standard form is (p) 2
(B) 345 x 10% in standard form is (@) 4.63 x 10-°
-2 -2 -2
(®) GJ + Gj +Gj () 3.45 x 107
2 -1
(D) (4*1 +8’1)+ [EJ (s) 29

SECTION -B (FREE RESPONSE TYPE)

VERY SHORT ANSWER TYPE

1. Simplify:

N I O
i) [73')[73) ) [?2)[?2)

2, By what number should (- 5) -' be multiplied so that the product is (8) -

Page 9
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3. By what number should we multiply 3 -*so that the product is 4 ?

4. By what number should (- 30) -'be divided so that the quotient is (6) ' ?
5
5. (z_j 2%=2
2

SHORT ANSWER TYPE

6. Find the value of x for which 2x+4—-2x*2=3

3 3 3
7. Simplify : [%) x [%J x[%j x 25
8. Find value of 20 + (27) -~

9. Solve : 5" =1

x—1 x-3
10. If [EJ = [Ej then find the value of x
a

b
-2 271
11. [F} +F} ] solve it.
5 2
LONG ANSWER TYPE

12.  The value of (27-2%)"2 x (64'3)? x (81 -32)"e

3 -6 2x-1
13.  Find x so that [Ej X (ij =(§j .
5 5 5

5 -3
14. Obtain the value of 23 x [%) x 2-6 x[%)

15.  Simplify ; [[—%jz r x [@T {%}T

1 6' 515‘; - 3p3 14
(27t9) (625p4)
(tv)a Page 10
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_EXERCISE (1))

SECTION -A (COMPETITIVE EXAMINATION QUESTION)
MULTIPLE CHOICE QUESTIONS

1. The expression xa®-9), xbe-2 xc@-b simplifies to :
(A)—1 (B)O (C)1 (D)2
2. Simplify (943 =+ 2723) x 332
(A) 39 (B) 318 (C) 3% (D) None of these
3. If 2n —2"-1 =4, then the value of n" will be —
(A)1 (B) (C)2 (D) 27
1)
4, If (EJ = 0.008, then (0.25) will be
(A) 1 (B) 0.25 (C) 0.0625 (D) 0.125
5. If 3* =500, then the value of 3*-2is
100 1000 500 500
A) — B) —— C) =— D)
() 5 (B) =5 (©) % (D) %
3 -6 1-2x
6. The value of x in [EJ X [Ej =[§J is
5 5 3
(A)O (B) 1 (C)-1 (D)2

MOFCORCE

-2 2 —6 6
(A) 375 (B) 375 (C) 375 (D) 375
T T2 sy T
8. The value of [(?J ] x[(EJ ] +[(§j ] is :
1 1
(A) 81 (B) 36 (C) 1 (D) %
9. Solve for x ; 3% x 33 x J4x = (\/5)10
(A) -1 (B) 1 (C)3 (D) -3
10. 5%« 5X+2X5X‘5=(\/§)% Find the value of /x .
S 4
(A) 2 (B) 1 (C) 5 (D) -1
11. (492 =(7)2*5, (64)° = (2)* *2. Find value of 22 %P = ?
(A) 8 (B) 16 (C) 32 (D) 64
W)a Page 11
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12.

13.

14.

15.

SECTION -B (TECHIE STUFF)

Find the biggest among the following 22, 3%, 6", 8¢
(A) 2112 (B) 313 (C) 616 (D) 818

If 2 x(v2)° x (¥2)%® =(/2)" , then the value of x is :

2 1 1 1
(A) 3 (B) 1 3 (C) 45 (D) 55
3y3y3V3 =
(A) 3% (B) 316 (C) 315 (D) 315
32 +4/48
V8 12
(A) 2 (B) V2 (C) V3 (D) 1

_ExeReist (1)

(PREVIOUS YEAR EXAMINATION QUESTIONS)

Which one of the following statements is true ? [NSTSE 2010]

(A) 47 = (&) (B) 4% >(4%)

(C) 4% <(43y (D) they cannot be compared

Which of the following statements is false ? [NSTSE 2010]

(A) (-=1)"=-1,if nis an odd integer (B) For any rational number a, a° =1

(C)if4 x8m =2° thenm =1 (D) None of these

What is the value of the expression given below? [IMO-2010]
5+5(9+3)3

(A) 35 (B) 90 (C)50 (D) 230

Ashwin used the rule listed below to rewrite the expression 102 x 105 = 107,

10m x 10"=1Qm*n

Based on this rule, which of the following is equivalent to the expression 8 x 86?
[IMO-2010]

(A) 87'°, because 8* x 86 = 8+4° (B)8'° because 87 x 8% = 846

(C) 82, because 8+ x 86 = 8+*¢ (D) 8%, because 8 x 86 = 86

A mistake was made in simplifying the expression given below.
Simplify : 5+2(6 + 4)— 23 Step 1: 5+ 2(10) - 23, Step 2 : 7(10) — 23, Step 3 : 70 — 23, Step
4:70-8, Step 5: 62.

In which step did the first mistake appear? [IMO-2010]
(A) Step 1 (B) Step 2 (C)Step 3 (D) Step 4
Page 12
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6. For what positive integer ‘n’ does n? x 19952 x 19962 x19972 = 39902 x 39922 x 39942 ?
[NSTSE 2011]
(A)2 (B)4 (C)5 (D)8
98 97

7. In simplest form, the value of the quotient 197 (13;?(19) [NSTSE 2011]

(A)O (B) 1 (C)19 (D) 100

5x7y® x (1 0a3x2)73
8. Simplify : — [IMO-2013]
(2x5y3 ) x (6azy)
25 25 9 9 y )
A 9 4 B v 2,3 Y 42 D R
(A) 5y B) 5y ©) T5o7 ( )100ax[an
1 4
((243)5}
9. The value of ~—2-="? [IMO-2014]
1
((32)5]
3 - 1 1
A) = B) | = C) — D
w 3 ® (3] ©) s O) s
Page 13
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T ANSWERKEY
- EXERGISE (1]

SECTION -A (FIXED RESPONSE TYPE)
MULTIPLE CHOICE QUESTIONS

Ques. | 1 2 3 4 5 6 7 8 9 |10 |11 |12 | 13 | 14 | 15

Ans. | B | D/ C | D|IA|C|C|A| A  B|A|D|C|A| A

Ques. | 16 | 17

Ans. B B

FILL IN THE BLANKS

1. 0 2, 2 3. X" 4. y" 5. X"
TRUE / FALSE

1. False 2. True 3. True 4, True 5. False
MATCH THE COLUMN

1. (A)=(), (B)=(s) (C)=(p), (D)= (q) 2. (A)=(q), (B)=(r), (C)=(s), (D)= (p)
SECTION -B (FREE RESPONSE TYPE)

VERY SHORT ANSWER TYPE
. 1 . 64 -8 . -8
1. (i) 256 (i) 759 (iii) 57 (iv) 7
2. 2 3. 108 4. 5, 220
8 5
SHORT ANSWER TYPE
6 2 7 1 8 20% 9 1 10. 2
1. 2
37
LONG ANSWER TYPE
12. 1 43 4 14, L 15, - 16.  tp2
9 32 36
Page 14
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- EXERGISE (1}

SECTION -A (COMPETITIVE EXAMINATION QUESTION)
MULTIPLE CHOICE QUESTIONS

Ques. | 1 2 3 4 5 6 7 8 9 (10 | 11

Ans. | C | B | D/ B|C|C|A|D|A|A|D

SECTION -B (TECHIE STUFF)

Ques. | 12 | 13 | 14 | 15

Ans. B D B A

- EXERCISE (1]}

(PREVIOUS YEAR EXAMINATION QUESTIONS)

Ques.| 1 | 2 | 3 | 4 | 5| 6 | 7| 8|9

Ans. | B B,C, b|B|D|B|D|D

h Page 15
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