m BYJ U'S Selina Solutions Concise Maths Class 7 Chapter 5 —

The Learning App Exponents (Including Laws of Exponents)

EXERCISE 5B PAGE: 75
1. Fill in the blanks:

(i) In 52 =25, base = .......... and index =............

(i) If index = 3x and base = 2y, the number =..........

Solution:

(i) In 5% = 25, base = 5 and index = 2.
(i) If index = 3x and base = 2y, the number = 2y**.

2. Evaluate:

(i) 28 + 23
(i) 2% 28

(iii) (2°)°

(iv) (39°

(v) 8°x8°x8*
(vi) 5*x 5%+ 5°
(vii) 5* + 5° x 5°
(viii) 4% + 83 x 4°
(ix) (3° x 4" x 58)°
Solution:

(i) 28+ 23

It can be written as
=28 28

On further calculation
- 2 8-3

= 25

(i) 2% 28

It can be written as
=23 28

On further calculation
- 2 3-8

S0 we get

=2 5

=1/2°

(iii) (26)0

It can be written as

— 2 6x0

On further calculation
= 20

S0 we get

=1

(iv) (3% °
It can be written as
- 3 0x6
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On further calculation
= 30

S0 we get

=1

(v) 8°x 8°x 8

It can be written as

— 8 3+4-5

On further calculation
— 8 7-5

So we get

= 82

(vi) 5*x 5° + 5°

It can be written as

= (5*x5%/5°

On further calculation
- 5 4+3-5

S0 we get

- 5 7-5

= 52

(vii) 5* + 5°x 5°

It can be written as
=5%53x5°

On further calculation
= 5 4-3+5

S0 we get

= 56

(viii) 4* + 4* x 4°

It can be written as

= 4% (4° x 4°)

On further calculation
= 4% (4*x 1)

S0 we get

=443

= 4*3

= 41

=4

(ix) (3° x 4" x 5%)°

It can be written as

= 35%0 5 47%0 5 58x0
On further calculation
=3"% 4% x 5°

S0 we get

=1x1x1

=1
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3. Simplify, giving answers with positive index:

(i) 2b°.
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b 5b*

(i) X°y°. 6x°y. 9%y’
(iii) (-a)° (@°)

(iv) (')’)22 (')2)3

V) (-3)° (3)

(vi) (-4x) (-5%%)

(vii) (5a2b) (Zabi) (a3b)

(viii) x
(ix) 3.
(x) 2%

2a+7 2a-

X
32.3*
23a. 2—a

(xi) 4x%y? + 9xy®

(xii) (10%)° (x°)*2

(xiii) (al%)19 (150

(xiv) (n°)* (-n?®

(xv) — (3ab)? (-5a’bc*)?
(xvi) (-2)? x (0)* x (3)°
(xvii) (2a%)* (4a%)?

(xviii)

(@xy’)* = (3xy%)°
3

pix {,;_] (]

{xx}(

(xxi) ( 5% }'3 ( 102 )2

(2¢)

(xxii) (7p*q®r '}2{ 4pgr )‘3

( 14p5q1°r" } 2

Solution:

(i) 2b°.

b®. 5b*

It can be written as
=2x5x b6+3+4

On further calculation
=10b"

(i) X%y2. 6x°y. 9x’y*
It can be written as

=6x9xX

2+5+3 3+1+4

xy

On further calculation
10 ,,8

=54 x"y
(iii) (-2)° (@)

It can be written as

:(-1)(

a)5 X aZ

On further calculation

2
1 3
dak’c = 2a%bc?

J

4
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— (—1)5)( 3.5+2
So we get
=-1%x3a’
:-a7

(iv) (-)* (-y)°

It can be written as

= (-1xy)’ (-1 xy)®
On further calculation
= (DAY (1) xy
S0 \2Nesge§ 3

; 15 y5' y

= y5
(v) (-3)° (3)°

It can be written as

= (-1x3)%. (3)°

On further calculation
=(-1)*x 3% 3°

S0 we get

— (_1)2. 32 +3

=1.3

= 35

(vi) (-4x) (-5x°)

It can be written as

= (-1 x4 xx). (-1 x5xx%)*
On further calculation
=(-1%x4xx).(-1x5xx%)
S0 we get
=-1x-1x4x5xx"*?
Here

= _ 11+1. 41. 51 X3

=20x3

(vii) (5a°b) (2ab?) (a°b)

It can be written as

- 5 X 2 X a2+l+3 X bl+2+l
On further calculation
=10a%*

(V“l) X2a+7. X2a—8

It can be written as

— X2a +7+2a-8

On further calculation

_Jda-1
= x*

(ix) 3%. 3%. 3"
It can be written as
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=3¥.343*

On further calculation
=3.(83x3)/(3x3x3x3)
So we get

=3¥x 1/3?

= 3y-2

(x) 2% 2% 27
It can be written as
- 2 4a+3a-a

On further calculation
- 2 7a—a

S0 we get

= 26&

(xi) 4x%y? + 9x%y°

It can be written as

= 4x%y% 9xy°

On further calculation
— 4x2’3y2’3/ 9

S0 we get

=4xyY 9

= 4/9xy

(xii) (102)3 (xs)12

It can be written as

- 102><3. X8><12

On further calculation
— 106 X96

(X|||) (a10)10 (16)10
It can be written as
- alo x 10. 16 x 10

On further calculation
— a100 160

S0 we get
- a100

(xiv) (n?)* (-n%°

It can be written as

- n2><2. (_n)2X3

On further calculation

(xv) — (3ab)? (-5a%bc*)?
It can be written as
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- (32a2b2) x (_1)2 x 52a2 x ZbZC4 x 2
On further calculation

- (32a2b2) (52a4b208)

So we get

- 32. 52. a2+4 b2+2 CB

= - 2253%*c®

(xvi) (-2)* x (0)° x (3)°
It can be written as
=4 x0x27

On further calculation
=0

(xvii) (2a°)* (4a%)?

It can be written as

- (2a3)4 (22a2)2

On further calculation
- 24 3.3)(4. 22><2. 8.2)(2
S0 we get

=2'a% 22

Here

— 24 +4 a12 +4

=28a1é
We get
=2X2Xx2X2%x2%x2x2x2x%x3™
=256 a'®

(xviii) (4x3y%)® + (3x%y®)®
It can be written as

_,_13 I,Zxﬁyﬁx;}

- 3372x33x3

On further calculation

B 43769

o 332649

By further simpli fication
43

3%

64

27
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It can be_written as
= I % 62 x 12
23 % 3 '

On further calculation

1% % 6°
23 % .1‘3_2

By further stmpli fication

52
T 2Bz
Sowe get

6 x 6
O 2x2%x 2%

9
2r

2 4
(%) 1 _ 3
(4ab3c ) = [ 2a’bc? ]

It can be written as

= ()

labic

202 he?

3]Iﬂ1

On further calculation

12 24(;23'(4 bslc2x:1
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= 222 34

By further simpli fication

12
P s2,44 80
=3 xa b e

So we get
1
 3x3x3x3

1
= —d®c®

- 81

a®b?eb
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(axi) (57F (102 )2
(2¢)

It can be w_ritten as
513.1,: wa ].DE.I‘EXE

57 6% T
On further calculation

- Pa—T 21+4—42
=D131D_.2 ilr_.l 4—42

By further simpli fication

So we get

D bhxbhx2xbhx2xhb

T 2x2x2x2x2x2x2x 7

(xxii) (7p’g%r }2( Apgr }'3
(1p%qer) >
It can be written as
[T2p2x2qﬁx2r5x2][43p3q3r3]
142p6%210x2 7452

On further calculation

T x Tplg®ri%4 x 4 x 4p°¢*?
O 2x Tx2x T xpl2g2ys

By further stimpli fication

A1 AE S A L
:p-l 12 Sq'lS 20 Jrlﬂ 8 J-’-IX-’-I

So we get
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= 16p“5qr5

1641°
P
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4. Simplify and express the answer in the positive exponent form:

(-3)* x2¢
6x2°
3.5 4
ap L2
4° x5
36 % (—6)% x 3¢
12° x3°
128
(iv) ~ 5187
alxb 7 xe®xd?
) axb3xe” xd®
(vi) (@*b7%)2

Solution:

(1)

(iii)

(0 (—3)% x 20
Ve x
It can be written as
(=3P x2°
 2x3x23
On further calculation
(—3)% x 2°

3 x 23+1

TINTITI
Lo
=
M
2=
M
o o
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3 [23]5 % 54
(i) —p
4% w 5=
It can be written as

23)(5 % 511

23 % 22 5 52

On further calculation

21 x 5

26 % 52

Sowe get

_ 9156 52

i =2
— 29 x 52

36 x (—6)% x 3°
(#i1) :
123 % 35

It can be written as

6% 6x(—6)? x3°
T Bx8Bxd

On further calculation

62 s [_6]2 5 35—3—5

Sowe get

32 % 48
We ecan write it s

6 x6x—6x —06

C 3x3x4x4x4
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9
4

2y
2
(iv) — 128/2187
So we get
2| 128 3| 2187
2 64 3l 729
2 32 3| 243
2 16 3 81
2 8 3 27
2 4 3 9
2 2 3 3

1 1

It can be written as

2x2x2x2x2x2x2

2?
3?

()

a~ T x b7 x e x dl

a? x b= x ¢33 x 8

It can be written as

—a T3 x T i (=3 i 8

Sowe get

—a 0w p 2w xad
A
Coal? % p2x g

(vi) (@°h°)?

It can be written as
=a 3x-2 b-5x-2

So we get

— a—6 blO

=b'% a®

5. Evaluate:

3x3x3x3x3x3x3
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(i) 6%+ (4% x 3?)

5} 0

4

(iii) 5° x 3% + (17)° x 7
(iv) 2° x 15° + (-3)3 — (2/7)*
(v) (2% + 2%+ 2%+ (1/2)3
(vi) 5" x 25" + (5™ x 25"
Solution:

(i) 67+ (47 x 37

It can be written as

= (1/6)* = (1/4)* x (1/3)?
On further calculation
=1/36+1/16 x 1/9

S0 we get

=1/36 + 1/144

=1/36 x 144/1

=4

30 144 |4

144
0

SRS AP ¢ 3.0

o e e e
(@@)](5)* x 71+ (=)
It can be written as

—3 x

Selina Solutions Concise Maths Class 7 Chapter 5 —
Exponents (Including Laws of Exponents)

@[3 % 31+ [(<5)* x 520

125
x [
216

]

—3 125

)

5x5. 9
= [ x ]+

On further calculation

20 9 9 125
[36 B! B! 215]

y 125
1% 21

By multiplication

25 125
- 15] ' [95
We get

2x 2

X oozl
216
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(iii) 5° x 3%+ (17)° x 7°

It can be written as
=5x5x5x3x3+(17)°x7x7x7
On further calculation
=125x9+ 1 x 343

S0 we get

=1125 + 343

= 1468

(iv) 2° x 15° + (-3)% — (2/7)*

It can be written as
=2x2x2x2%x2%x1+(-3)x(-3) x (-3) — (7/2) x (7/2)
By further calculation

=32x1-27-49/4

Here we get LCM =4

=(32x4) (Lx4)—-(27x4) (L x4)-49/(4x1)
S0 we get

= (128 - 108 — 49)/ 4

By subtraction

-29/ 4

-71/4

(V) (25)°+ 2%+ 2%+ (1/2)°
It can be written as

=(4)° + (1/2)* + (112)° + (2/1)®
By further calculation

Selina Solutions Concise Maths Class 7 Chapter 5 —
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=1+ (@2x12x12x%x1/2)+ (12 x12x12x1/2%x1/2x1/2)+(2/1 % 2/1 x 2/1)

S0 we get

=1+ (12x12%x12%x12x2%x2%x2x2%x2x2)+8
On further simplification

=1+4+8

=13

(vi) 5" x 25" + (5™ x 25™%)
It can be written as

=5"x 25" x 1/ (5" x 25"
By further calculation

=5"x 1/5™
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So we get
- 5n—n+1

:5l
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6. If m =-2 and n = 2; find the value of:

(i) m? + n?=2mn
@ii)m"+n"

(i) 6m + 4n?
(iv) 2n® - 3m
Solution:

(i) m? + n>—2mn
It is given that
m=-2andn=2

Substituting the values we get

=(-2°+2°-2(-2) (2)
By further calculation
=4+4—(-8)

S0 we get

=8+8

=16

= 24

[ I T e I

= [ [ |22

(iiym"+n"

Itisgiventhatm=-2andn=2
Substituting the values we get

= (-2 +(2)*

We can write it as
=4+1/2x%x1/2

We get the LCM =4
=(@4x4)/ (1x4)+1/4
S0 we get

=(16+1)/ 4

=17/4

=4Y

(iii) 6m™ + 4n?

It is given that
m=-2andn=2
Substituting the values
=6 (-2)°+4(2)?

It can be written as

=6x1/-2x1/-2x1/-2+4%x2x%x2
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So we get
=-3/4+16

Here the LCM =4
=(-3+16x4)/ 4
By calculation
=(-3+64)/4
=-61/4

=15%

(iv) 2n° - 3m

It is given that
m=-2andn=2

By substituting the values
=2(2°-3(-2)

It can be written as
=2%x(2%x2x%x2)-3x%(-2)
By further calculation
=16-3x%x(-2)

S0 we get

=16+6

=22
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