MATHEMATICS IN EVERYDAY LIFE-7

Chapter 6 : Exponents and Powers

ANSWER KEYS

EXERCISE 6.1
1. () 3x3x3x3x3=3

(i) ) *x(=2)x )= x(=2)x(=2)=(-2)°

o (=3) (-3) (-3 -3y’
(@) | — x| — |x|—| = | —
2 2 2 2
(lv) axaxbxbxbxc=a%
(v) 1,00,000 = 10°
(vi) — 8000 = (- 20) x (- 20) x (- 20) = (- 20)°
(vii) 3 x2x2x3xgxg=223%>

(viti) (‘72) x (‘?2) xaxc = [‘?zfac

s 0 (LY
6d 2x2x2x2x2x2
() 39 = 3x3x3x3x3x3
O
6
-(3)

=

g1

2

N

(3 (DD

_ 3x3x3x3 81

 B5x5x5x5 625

) CPxE2P=CDxED)xE1)x(=2)

(-2 x(-2)
=1 x(-8)=8

(i) (=2)x (-10y = (2) x (- 2) x (- 2) x (- 2)

x (= 10) x (- 10)
=16 x 100 = 1600

(i) (=3P *x(=52=(=3)x (-=3)x (=3)x (-5) x(-5)

= (-27)x 25
- — 675

() =97 =(9) x(-9) x (-9) =-729

i |

9261

- (D22

(ifi) (- 4 = (- 4) x (- 4) x (-4) = — 64
(iv) 7=2x2x2x2x2x2x2 =128
(v) (=50°=(5)*x (=5) x(-5) x(-5) x(-5) =-3125

2x2x2
5x5x5

8
125

Now, in % and % the numerator are same. So,

8

8
125 < 5 (since, 125 > 5)

2° 2y’
Hence, 5 is greater than (gj

o

1
2

5 03 1.1 111 3 3 3
1= = —X—X—X—X———X—X—

j (2j 272727272 27272
_ 127 _1-108 107

32 8 32 32
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3
(ii) (_3)2{%) _ (—3)><(—3)><%><§><§

X4x4x4
3x3x3

=9

g <64 64

7,

8. (i) 2% or 3?
2=2x2x2=38

and 3?2=3x3=9

since, 9>8

So, 32> 2

(i) 5% or 2°
52=5x5=25

B =2x2x2x2x2=32
since, 32>25
So, 25 > 52
(iii) (- 2)® or (- 6)?
2)==2)x(-2)x(-2)x(-2)

(-2 (-2)

=64
and (- 6)*=(-6) x (- 6)
=36
since, 64 > 36
Hence, (- 2)¢ > (- 6)?
9. (1) 3*x10°=3x3x10x 10 x 10
=9 x 1000 = 9000
(i) 5?x2*=5x5x2x2x2x2
=25 x 16 = 400
(iii) 5x4°=5x%x4x4x4=5x64=2320
(lv) 3¥x52=3x3x3x5x5

= 27 x 25 = 675
.9 3x3 3)?
10 @) a‘sxs‘(gj

=8 (=)x(=2)x(=2) -2V
(i) o7 T 3x3x%x3 _( )

256 4dx4x4x4 4\
(i) 625  5x5x5x5 ~ (E)

243 (=3)x(=3)x(=3)x(=3)x(-3)

() 3105 = 5x5x5x5x5

-3)?
-(5)
121 11x11 (11)2

© 256 = T6x16 ~ \16
(@) 125 =5 x 5 x 5 = (5

11. (i) (-2)=-32 2|32
C2y=E2)x(=2)x(-2) 2116
x (=2) x(-2) 2 8
= (-2 =(-2p 21 4
= x=5 21 2
(Base are same, powers will be equal) 1
(if) 5 =125
5*=5x5x5
= 5=5
= x=3

(Base are same, powers will be equal)
(ifi) (—4)* =-1024
= (4 =4
= x=5
12. Ifa=3,b=2
(@) (a-byr=0CB-20=1=1
(i) (a+b)P=0B+22=5=5x5=25
(ifi) (aby'= B3 x2)’=6’=6x6x6 =216

o (-6 333
s o (F( - (D
(P

NEFHRERENE
O

= (—ljx(—ljx(—ljx?)x?)xéxé
2 2 2 4 4
9




1x9x9 81 ( 2) ( 2) ( 2) ( 2) ( 2) 3| 6561
= — = —— = ——|x|—=|x| —=|x|——=|x| ——= -
8x16 128 3 3 3 3 3 3_ 2187
3\ 2V 512 2\’ 3— 729
@ (-3 (3) ~(-3) N ——
. 1 3 81
3 3 2 2 2 2 = 3]
= (—gjx(—gjxgxgxgxg (i) 6561 3x3x3x3x3x3x3x%x3 g— 27
9
(D de b 5
a
1 4 1 2. (i) 9x9%x9x9
=/2/i/><'1/861 ></2€; =(3x3)x(3x3)x(3x3)x(3x3)
1 ’36/3 =3x3x3x3x3x 3x3x3
_ 1x4x1 4 =38
1x81x1 81 (i) 8x8x8=2%x2x2)x(2x2x2)x(2x2x2)
32 2V 1\? =22+3>i323 x923 +
w0 (224} pesy [ e
4 3 2 3. (1) (22x2)P2=(22x2)x(25x%2)
_3,3,2,2.2.11 IR [ amxar=am]
= 4 4 3 3 3 2 2 = 2: X 24 = 24+4 [... amn x g" = am+n]
§ A -
= X X — B 58 58
,1’62 /2}7/3 4 (ll) W = 55_+3 [-.- am" x g" = am+n]
_ Ix1x1 1
2x3x4 24 58
= -5 = 5878 [... amn + g" = am—n]
5
STV (1Y s _50-
@@ ||=| == [x2
2 4 (iii) (3% + 3%) x 3
1 1 = 320—15 X 33 [... am = g" = am—n]
= [Z_a:| 8 =35 x 33 = 353 [am x g = am+n]
=38
- St ol
4. (l) (2_3J>< 25 =273 x 25 [... a" + g = am—n]
15 1 15x1
= /648 X/g = T =4 x 25
15 = 24+5 [... amx gt = am+n]
= = =20
8 - an (i) [(22)' x 35" = [2 x 375"
EXERCISE 6_2 7 49 = [28 x38]58 [... (am)n=amn]
W 7x7x7 77 SR A Sl g
L) - n = (6 % 5 [+ @b = (ab)"]
1331 11x11x11 =308
(=7 (=7 (-7 1] 1331 (if) [(5) x 5] + &
1)) ) 1y A =[5** x 5 + 5 [ (@y=am]
3 g 11 =[5° x 54 + 57
- (;_17) 1 = 56+4 -~ 57 [... amx gt = am+n]
=510 . 57
= 510—7 = 53 [... am+ g" = am—n]
(i) 32 (2x2x2%x2x%2) 4x 3% %23 22, 34 93
= _ _ . _ .. — 92
243 L3><3><3><3><3J (i) 2x25 2 x 25 [+ 4=2]
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72 x11°x3

(vi)

5. (i)

~(

=

=

amn x gt = am+n]

72 x11° x3
113 x7x3
= 770 x 1163 x 31 [+ gn = g
= 7' x 113 x 3°
= 7 x 1331 x 1]
= 9317

7°x11°x3
11° x21

; = 9317
113 x21

37" xa’ 37 xa®
= [... (am)n = amn]

9% xg° (32)2 i

= 374 x 53
= 3P x g2
= 27q°

37 x g5 i
9 x g’ =27a

GG -G

2 -3+(-11) 2 7x
= =| = [... am x gt = am+n]
7 7
&)
7 7
— 14 = 7x (Base are same, powers will equal)
-14
= ——
7
x | —

amn x gt = am+n]

(Base are same, powers will equal)
= x=-8

o (D] -4

e (-2)
@]

[... amn x gt = am+n]

SERO
=| =] x| = X —
5 2 24

[... (am)n = amn]

3 (1)*1 1

= — x| — X —
5 2 24
3 1 1

= —X—p X—
5 2 24

BN o Lo]
5 24 al
£ 2 1

= —x/]/é X

5 2y,

[GERS)

Let the required number be x. Therefore,
(=8)" x x =12"

1 1
= | —|xx = —=
-8 12

1 1
= X = —+| —
12 (—8}

|

—

S

B

Il
EN)

:l’—‘
[

The required number is (—%) .

Let the required number be x. Therefore,

(B)y*xx=5
= x=5+37
= x=5><3—%3
1
= x=5x33 { _nza”}
a
=5 x 27
x =135

Let the required number be x. Therefore,




|
X
=

I
N o N
U
m|

=2

Il
mxl,_‘
N

I
[o NN
X
VY
|
H|\]
N—
I
|
'
0\|©

Hence, the required number is — 46_9

0. ) 25 x 5% x x° B 52 « 52 x »8
¢ 103 ><x5 (2><5)3><x5
52 x 52 % x8
T ks L e
54 X xs .. m n m+n
54—3 » x8—5
= 23 [... amn = g = am—n]
5xx° 5 3
= 3 = —X
2 8
. 3°x10°x25 3% x(2x5)° x5
) 56 T 5x@xay L @=amx]
~ 35><25><55><52
- 57 x 25 % 35
35 X 25 X 57 m n m+n
=57><25><35 Lo amxar=am]
= 35—5 . 25—5 . 57—7 [... am + g = am+n]
=130.020.50
=1x1x1=1
(i @) =7 (2% %7
8 x7 (2°)* x7
215 . 73
i [y = @]
= 215—9 X 73—1 [... (am)n = amn]
=26 x 72
= 3136
. 1 2 _2 _1 1 ZX(_Z) _1 mn mn
(i0) (—gj -1(-3 [+ @) =am]

- . 1
11. (i) Reciprocal of 6" x 9° = W
1
1 1=1 (v 6°=1and 9°=1)
X
.. ) 57 1
R lof [-2] =
(ii) Reciprocal o ( 7) (_5)7
7
_ 1
5 /77

(iii) Reciprocal of (- 4)* = (_1)3 _ _L64
w o[ -BA e

_ {3+14]1 _ (17)‘1
21 21

17 ) _a”

(@) &7 -4+ (@27 -37)"
GG )
(5
G

EXERCISE 6.3

1. (1) 6x10°+5x10+0 =10 + 6 x 10°
=6x1000+5x100+0+6x1
= 6000 + 5000 + 6
= 6506

(@) 9x10*+6 x10°+4 x 10> +5x 10 + 7

=9 x10000 +6x1000+4 x100 +5 x 10+ 7
=90000 + 6000 + 400 + 50 + 7
= 96457
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(i) 8 x10°+7 x 10* +5 x 10° + 4 x 10*> + 6 x 10 (iv) 20.345 x 10° = 20.345 x 1000000 = 20345000

+ 9 x 10° (v) 19.5021 x 10° = 19.5021 x 1000000 = 19502100
=8 x 100000 + 7 x 10000 + 5 x 1000
+4x100+6x10+9 x 1 MULTIPLE CHOICE QUESTIONS
= 800000 + 70000 + 5000 + 400 + 60 + 9 2\ 1 1
- 1L || = voat=—
| 875469 (_ ?J -3 ( a”)
(v) 4 x10°+8 x10°+6 x 10* + 4 x 10° + 4 x 10?
+6x10+9 x 10° _ 1
= 4 x 1000000 + 8 x 100000 + 6 x 10000 24 /(- 3)*
+4 x 1000 + 4 x 100 4
+6x10+9x1 =(‘i) _ 8
= 4000000 + 800000 + 60000 + 4000 2 16
+400 + 60 + 9 Hence, option (a) is correct.
= 4864469 N ) .
2. (i) 34562 =3 x 10* + 4 x 10° + 5 x 10? + 2. (— —) - — ( a” =—n)
2 (-1/2) a

6 x 10" x 2 x 10°
(i) 785965 =7 x 10° + 8 x 10* + 5 x 10° + 9 x 10?
+6x10'+5 x 10°

=(-2p,=-32
Hence, option (b) is correct.

(ifi) 54532 =5 x 10"+ 4 x 10°+ 5 x 107 + 3 x 10" + 2 x 10 . 1?2 1

, 3. Reciprocalof |-=| =-——=

(iv) 755042 =7 x 10° + 5 x 10* + 5 x 10° 5 (=1)7/(5)
+0x 102 +4 x 10" + 2 x 10° 52

3. (i) 80,00,000 = 8.000000 x 10° = 8 x 10¢ S CnZ (- 5)
(if) 4,19,25,00000 = 4.192500000 x 10° = 4.1925 x 10°
(iii) 480767 = 4.80767 x 10° -
(iv) 93045.08 = 9.304508 x10*
(v) 5682.026 = 5.682026 x 10°
(vi) 855970 = 8.55970 x 10° = 8.5597 x 10°

52 25
Hence, option (a) is correct.
4, 2°x5'=2x 2t x5

4. (i) The distance between Sun and Earth is 149,600, ; ; : (1204x 2 [ am b = (aby]
000, 000 m. . .
ie.  149,600,000,000 m = 1.49600000000 x 10" m Hence, option (b) is correct
=1.496 x 10" m 5 (Zjo—(éjo—1=1—1—1=—1
(ii) Distance of Sun from centre of our galaxy is 5 5
300, 000,000,000,000,000,000 m Hence, option (c) is correct.
ie. 4
= 3.00000000000000000000 x 10% 6. 21'-31= (l—lj
=3x10® m 23
(i) Diameter of Earth = 1,2756000 m (3= Yyt .
= 1.2756000 x 107 m ) (Tj ) (E) )
=1.2756 x 107 m Hence, option (a) is correct.
(iv) Speed of light in vacuum 7. P+ (=5 =5+ (-5
= 3,100,000,000 m/sec 6 1
=3.1 x 10° m/sec =5 (_5_3]
5. (i) 4.356 x 107 = 4.356 x 1000000 =—(5°%) =- 5 =— 125 [va" + a' = @]
= 43560000 Hence, option (c) is correct.
(i) 7.253 = 10" = 7.235 x 100000000000 8. (-3 x(=3)x(-3)°=(-3)»=(-3)"
= 725300000000 Hence, option (b) is correct.
(iii) 7.5 x 10° =7.5 x 1000 9. [(-6)'P=(-6)"=(-6) =6
= 7500 Hence, option (c) is correct.

o



10.

=}

10.

3.
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& -@-3=-%
5 4 4x4 16
Hence, option (a) is correct.

MENTAL MATHS CORNER
The reciprocal of (- 3)° is 1.

— 2)7® as a rational number is equal to —l.
q 32

(- 6)" should be divided by — 11_8 so that quotient is
3.

-2 -2
o)) e
2 2

=4+4=28

V2 (1)2
Thus, (—) + (—j is equal to 8.
2 2

3)° 3\ 3
(—) should be multiplied by (—) to get —.
2 2 2
In (- 7)° the base is (- 7) and the exponent is 3.

8 x 8 x 8 in exponent form with base 2 can be written
as 2°.

8? should be divided by 23 to get quotient 22

(319 = 316) X 3—3 = (319—16) X 3—3 [... ar +g' = am—n]
= 33 X 3—3 [... a" x gt = am+n]
= 33—3
=30=1

Thus, (3" + 3%) x 37 is equal to 1.
62740000 in standard form is equal to 6.274 x 10°.

REVIEW EXERCISE

() 81=3x3x3x3=3

(i) 343 =7 x 7 x7 =7

(if) 3125=5x5%x5x5x5=5

(lv) 1331 =11 x 11 x 11 =113

(1) 1296 =2 x2x2x2x3x3 x3x3
=24 x 3= (2 x 3)t = 6*

(i) 14641 =11 x 11 x 11 x 11 = 11*

(iii) 6561 =3 x 3 x3 x3 x3x3x3x3=38

(lv) 4096 =2 x 2 x 2 x2x2x2x2x2x2x2

x 2 x2

=12

(i) 2'x5=16 x 5 = 80

(i) 3P x(=2P=(-3)x(=3)x(-2)x(-2) x(-2)
—9x(~8) =—72

(i) 3* x 10> =3 x 3 x 10 x 10 x 10
=9 x 1000 = 9000

(l) 714 = 712 = 714—12 [... amn + g" = am—n]
=7*=49
(ll) (42)2 = (4)2><2 = 44 [... (am)n = amn]
= 256
(i) (-2p) =(=2) xp? [ (aby"=a" x b"]
= — 8p3

o (3 - (D3

(i) (6°+ 5% x (11° + 1) @)2

I+1)x(1+ 1)(%)2

{ A =landa™ = iﬂ}
a

2x2x2
4

9
Jf; _9
(i) (3 + 39 x (20 + 2)
= 396 x D64 [
=33 x 22
=27 x 4 =108

_ﬁ B _2><2><2><3><3><3
343 7xX7x7

amn + g" = am—n]

_(2x3)x(2x3)x(2x3)
7x7x7

e (90
(4]

0 P =)

- P = (25)°
1
R oo L { . =—n}
(25) a
1 3
= S=|
7= (2)
- _1
P~ 5

(Powers are same, base will be equal)

o (- 5




- -6
SORCRC)
- e
SNER)

(Base are equal, powers will be equal)
= p=9

[o @) =am]

= 6p =-18
(Powers are same, base will be equal)
= p=-3

Let the required number be x. Therefore,

52x x =52
_ 1
= sizxx =52 ( a ”:a—nj
= x=52+5i2
= x =52 x 52
= x =25 x 25
x =625

Hence, the required number is 625.
Let the required number be x. Therefore,

6 +x =3
= x=6+3
= x=2x3)P+3
=23’><33><3i4
L1 -n
x =29 x 3 x 34 T
a
x=23x334
x =2%x 3!
3 -]
x=— al=—
3 a"

_ 2x2x2 _
3

8
x 2
3

Hence the required number is %

10. (i) 27 x 3= 729

= =729 + 27
31=30+ 3
3p+] = 36—3 [... am = g" = am—n]
31 =3
= p+1=3
= p=3-1=2
= p=2
1\ 1)’ ( 1)9
un - — - = | -=
") ( 5) X( 5) 5
- (-G
5 5 5
1 p+1 1 9-4
~ (-3 -(5) b e
- (3"
5 5

(Powers are same, base will be equal)
= p=4-1=3

11. (i) 4,12,57,00,000 = 4.125700000 x 10°
=4.1257 x 10°
(i) 319 x 10% = 3.19 x 10% x 10°
=3.19 x 10"
(iii) 54601 x 10° = 5.4601 x 10* x 10°
= 5.4601 x 10"
(iv) 24,000,000,000 = 2.4 x 10%°
(v) 9540689 = 9.540689 x 10°
12. (i) 30405 =3 x 10* + 0 x 10° + 4 x 10> + 0 x 10!
+5x 10°
(i) 6804152 =6 x 10°+ 8 x 10°+ 0 x 10* + 4 x 10° +
1x102+5 x 10" + 2 x 10°
(i) 729101 =7 x 10°+2 x 10*+9 x 10° + 1 x 10?2 + 0
x 10" + 1 x 10°

HOT QUESTIONS
2x

1. 251+ 100 =
5

(52))(—1 + 100 = 52)( X 5—1

52x—2+ 100 = 52){—1
5 551 _ 522 = 100
52x 52X
5 5

= =100




= l_i = N~ -1 ) 1 1
= 5% 5755 | = 100 3 5 +5 5= 1ot
— 11
” = =1+=+—
=5 {25} 100 =58
L. 100x25 25+5+1
= 5%= _ 25+5+1
4 25
=>5%=625 = 5¥=5 a1
= 2x = 4 (Base are equal, powers will be equal) = 25
x=2
_ 18
25

(14) x 47 x (25)° x (81)°

- ) 2 —1 -~ 0 —1
O 7 (12 x 807 <77 (i) (3%+3% + (3 +37
7 47 245 4,3 = i+l = 1+l
_ (7x2) x4" x(57)" x(37) 32 3 3
© (3x5) x(3x4)° x (42 x5)>x 77
[ a"x b = (ab)" and (a")" = a™] _ (l+1j+(1+1j
B 77 x 27 x 47 x 510 % 312 73 .
T 37 x5 %30 45 x40 x5 x 77 =(1+3j;(3+1j
77—7 x 47—5—6 x 510—7—3 x 312—7—5 % 27 9 3
i 1 _4.4
_70X4—4X50X30X27 9 3
- 1 1 1
1 A E 1
- 2\—4 7 — 987 — -1 —
1x @)% x1x1 x 27 = 2%7= 27 = = 9, 3

1

Arranging the given factors of 1008 in ascending order, 1, 2, 3, 4, 6, 7, 8, 9, 12, 14, 16, 18, 21, 24, 28, 36, 42, 48,
56, 72, 84, 112, 126, 144, 168, 252, 336, 504, 1008.

Look at the following illustration.

1 %1008 = 1008

2 x 504 =1008
3 x336=1008
4 x 252 =1008

2, 14, 18, 21, 24, w 42, 48, 56, 72, 84, 112, 126, 144, 168, 252, 336, 504, 1008

4 < 42 = 1008
21 x 48=1008

18 x 56 = 1008

14 x 72 =1008

We found that the number 16 is unpaired. So, we have to find a number by which

16)1008 (63
we multiply 16 to get 1008. -96
16 x 63 = 1008 o
Hence, the missing divisor is 63. 0
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