Multiple Choice Questions

Question. 1 In 2", n is known as

(a) base (b) constant

(c) exponent (d) variable

Solution.

(c) We know that an is called the nth power of a; and is also read as a raised to the power n.
The rational number a is called the base and n is called the exponent (power or index). In the
same way in 2",n is known as exponent.

Question. 2 For a fixed base, if the exponent decreases by 1, the number becomes

(a) one-tenth of the previous number

(b) ten times of the previous number

(c) hundredth of the previous number

(d) hundred times of the previous number

Solution.

(a) For a fixed base, if the exponent decreases by 1, the number becomes one-tenth of the
previous number.

g For 107, exponent decrasses by 1,

j.e, .“-_-|5-' =10*
: w1
; 10
Mote Option fa) i passile onl i e taken bose 210
Question. 3
1 can be written as

fat 3¢ ItllT-I,-

1 2

|l:|._!—_£ ILﬂ—i



Solution.

" i . N |
(B} Jsing law of pepanems, o

[--a s nom-zers Inbager]

o, wacan wrla I as A
F

Question. 4 The value of 1/42 s

Solution.

{m) Using lawof sxponenis, a ™ = a:" Fra s non-zena integer]
. T 1 _1 F
va F——!—T"1:"-1E"E

a4 16

Question. 5 The value of 3% =+ 3% js

(@3°> ®3°® (37 (d)3™M

Solution.

fe)  Usngiawol exponents, ™ +a" =27 " [-ais non-zoro eteger]
P T g e g b g

Question. 6

2 =2
The value of [E] i5

F.L 4 .25 5
I3l — b — = oy
| 5 ( 125 i 3 i) 3
Solution.
(cd  Lsing law of exponants, 8™ = ? [Fogie non-mar intepor)
{z]“"_ N
15 E . I
E =
Question. 7
-
T The reciprocal D‘F{E] is
) 3 T n z
12} & 5] 3 el 2 rdi "%
Solution.
(B} Ueing iaw al mponents.a™ = .al’" [~z s non-zero Blage]
[E ] e
3 av oz
E

Question. 8 The multiplicative inverse of 10%js
(@10 (b)100 (c) 10" (d)1070

Solution.
For mukipboative nvarae, el @ be the multiplicative imeres of 107
Sn, axbal
a0 ™=
1 I 1101 [ 1
] [ T L LU =5 m %
1{}_1['] L = |l i-. a'm ,\_i'“

1u|l‘l’!

Question.9 The value of (-2)2*3 s
@32 (b)64 (c)-32 (d)-64



Solution.
fe) Givan, -2 "3 —-gf ! w2
e ol A e ey Bl L B e R v
_ [tori—gf™, ¥ m is odd, then (-a]™ is negatie]

Question.10

5
Th value of (—%] is equal to

16 =1 =14 Bl

i | — L o —

Ly A & 16 o Bl a =1
Solution.

@ oo (2] (2235

Question. 11

]
The multiplicative fnverse u-f[— g] s

o e e e

Solution.
{a} For mutipiceiive mvarse, 8 is called mullipbsative iverse af b, fax b=1.

B =
Pul .!;!—{_—5] =3 EIK[_—EJ =1
& .

b “EI]:W = "‘[3] ]

Question. 12 If x be any non-zero integer and w, n be negative integers, then x™ x x" is equal
to
@x™ XM ) x"  (d)x™"
Solution.
() Lking 5w of exponents,
g wa" =@ [ & Is mon-Zer intsoer]

Similery, =™ xx" =(x"""

Question. 13 If y be any non-zero integer, then y? is equal to

(@1 (b) 0 (©-1 (d) not defined
Solution.
fa} Using lew of sxponants
a® =1 L &8 mon-zoem e
Sirniley, ¥ =1

Question.14 If x be any non-zero integer, then x 1 is equal to
(a) x (b) 1/x (c)—x (d) -1/x

Solution.

{b)  Using law of expenents, a™™ = zl“‘ [ & Is non-zerc Intager]

Similarty, x~' = 1

x

Question. 15



If x be any integer different from zero and m be any positive integer,
then ™™ is equal to’

fal &7 b=z e - i =1
x

#IF

Solution.

(e} Using faw of exponents, 877 = E% [+ 8 ig non-zenc intege]
Similarty, & =

X

Question. 16

If & be any integer different from zero and m, n be any integers, ther
(x™)" is equal to '

@) lmr () £™ 0 5 ey =10
Solution.
) Using law of exponeris, {8 = (g™ =" [+ 815 norepore integer]

Simikarky, (27 = (""" =)™

Question. 17
. 3y
Which of the following is equal to [_E] ?
S i o (3 47 AT
el [4] 'h"_{I] e [?] i 5]
Solution.

fd} Givan, ["?3’]-a

: 1
Using lew of axponents, 8™ = — - [-@is ron-oors imegar)

Question. 18
gy~
[— F] i5 equal to

o e o e

Solution.
{ed} Using lew of exponents, 8™ = L : " [ non-zarn intagsr]
o
[ﬁ]': 1 .{_?T
el
-7
Question. 19
i G
e iz equal to
5
5 5 S ot
':3-:'; ﬂ:l:'—; el 5 il 5

Solution.



{B) Using law of eponents, 8™ = — [ais nor-zara inlagar]

a
' &) =y (3)
g ?J =Ty L7
L]
Question. 20
(=) + (—8* is equal to
fah (55 (bl iz * i 15" il (50"
Solution.
(d) Given, (-0 +(-0°
Ising law of exponents, a™ +&" =(g" ™" [ea i ron-zars integer]
e .
Question. 21
Cube of - ; e
ke | 1
Ia"'E I'b:lﬁ
i : 1
Ich b= i) - T
Solution.
(o} Ueinglaw of saporeris, 2™ + 3" = @™ " [ &ie mon-zera miegar}
Simiarty, 27 + 2" = (%)% = (2"
Question. 22
For a non-zera 'iI'ItEgET X, E.Ii ]'_3 is EIIU-EIL to
@ by x"? ey x* (el =54
Solution.
) Using law of expenants, (3™ = @f™"" = @™ [~ & & non-zano integer]
SIn‘IIIErIy. I:III:I—G- i I:_t]d-!-[.ﬁj ={f} HE
Question. 23
The value of 7~ =87 ) =37 =471 is
il ikl 56 fch BB I 12
Solution.
fa) Using lewof exponenis, a™ = 1_| [-&ls non-zero insegsr)

2 |.-,|-1_E1-|—I‘|:a—|"4-1]—1
’1-1]“-[1_1j'
I.r g 3 4
—1 |
=[lJ _{_1.} — 56— 12 = 44
L 12

Question.24 The standard form for 0.000064 is

(a) 64x10* (b)64x10™ (c) 6.4x 10°(d) 6.4x 107
Solution.

(d) Given, 0.000064 = 0. 64 x 10%=6.4x 10°°

Hence, standard form of 0.000064 is 6.4 x 10°.

Question. 25 The standard form for 234000000 is
(@) 2.34x 108 (b) 0.234 x 10°

(c)2.34x108 (d)0.234x 10 °

Solution.



(a) Given, 234000000 = 234 x 10 =2.34 x 10*0 = 2.34 x 108
Hence, standard form of 234000000 is 2.34 x 108,

Question.26 The usual form for 2.03 x 107°is
(a) 0.203 (b) 0.00203 (c) 203000 (d) 0.0000203
Solution.

fd)} Given, 203 %1075 = O DO00EE
[ piacirg dessimal fivs Ggit fowards left o angingl sositon]

Question. 27
[l]L 15 equal to
160
ERLE mlq el | i 10
Solution.
o} Using law of exponents, a® =1 [+ & s non-zaro integar]

e [l]': =1
. 0
Question. 28
g 5
L] 5%,
(4] + (5] is equal to

(5 :Js b2~ ;}1 3+ ;JE 4 (JIJ'%TD

Solution.
fe)  Lzing lzw of exponents, 87 + 5% = @ + " [-a and b are non-zern intagens]
L ay &P i3 5y
ik e =l — o i —
&) - -(3+3)
Question. 29
For any two non-zero rational numbers « and y, £* + y* is equal to
il x & 1" il ="
el i v el L+ 1"
Solution.

fe)  Using lew of exponents, E_‘“ _{EJ' = (g + B [- @& b @re non-rer Integens]

Sirriilarly, =ty =[£] =[x + )’

¥
Question. 30
For & non-zero rational number p, p* = p® 15 aqual to
' [ai-ps_ ikl p!
ich g . wp'_lfﬁ i
Solution.
fa} Using law of sepaonenis, &7 + 4™ = (g)7 " et [ &4 ron-zero intager]

Similarly, g™ + o = (P8 =k

Question. 31

Far a nen-zero rational number z, (z7%)* is equal to
fa) £° ibt 278
oz fdh z*

Solution.



(B Using law of expanects, (@™ " = (g™ [ wals ran-zon infegar]
Sirrilarby, {22 F = (@ 2 T

Question. 32
I.
Cube of —— s
2
1 1
- ih
&) B 16
1 1
) =~ idi ——
a 16
Solution.

fc) Gunecfa_isia]‘—ﬁgaga

Sirrilariy, {—; ]_a . [‘;1]“ [.?1] s E]' I:' %]

[ [=a)™, il v i 0dd. then (=al™ is negathe]

Question. 33

: 4
Which of the following is not the reciprocal of {;—] ¥

NELS %
al3) (3]
£y 3
11‘:}{3 id 7
Solution.

(b} .Recloprocalofa s x
a

Similarly, [%]q of E]‘ =£ : (ET’

\2 pd L3

T 4
Hence, apilen (B s not the reciprocal ::uf{%)

Fill in the Blanks
In questions 34 to 65, fill in the blanks to make the statements true.

Question. 34 The multiplicative inverse of 10"0is

Solution.

For muliplicetve inverss, a is caflied the multipiicathe swverse of b frx b =1

Put & = 107 .

Then,ax 100 =1 = .5|I=I.‘ﬁ;?|j oty [ i .m]
-8 i b

Hence, the mulipficative inverss of 19 i3 107

Question.35 a3 x a10=

Solution.

Givan, 5 = g™

Using law of exponants, & = 5" = (gf" * " b= ts non-zero integar]
Simitary, @ xa gt V(5T

Henea. a? w s =a~"

Question.36 5% =
Solution.



Liging lew of exponants, a® =1 [ &= non-zen Integar]

=y

Hence, 57 =1

Question.37 5°x 5°=

Solution.

Uzing lews of exponents, a7 «< " = {7 *" [ is rom-zens imagar)

B n &5 =g = (5f =1 fra® =1]

Henoe, 6% =565 =1 '

Question.38

i

Tha value of {%} isequalto

Solution.

Using law of axpanents, (&1 = [af™ [-va = non-zera intagar]

1 3% 3wd #

Rl 5 s e O g 1 0
[25] [Efj- {2] (2} 2" B =Y
LT Sy '

Hetes, [ J =

o Rl .

Question. 39 The expression for 82 as a power with the base 2 is
Solution.
Giver, B where we canwiile Ba? w2 w2
(232 2 = (2P M gt
Fanca, 87 = (27"

Question. 40 Very small numbers can be expressed in standard form by using
exponents

Solution.

Very small numbers can be expressed in standard form by using negative exponents, i.e.
0.000023 =2.3x 10

Question. 41 Very large numbers can be expressed in standard form by using
exponents.

Solution.

Very large numbers can be expressed in standard form by using positive exponents,
i.e.23000=23x10%=23x10%x 10" =2.3 x 10*

Question. 42 By multiplying (10)° by (10)%, we get

Solution.

Usirg law of expanents, (517 « @' = =" [-miz non-zero intager]
Sirnikarh, (107 = (07" = g0f " = gt

Hanca, (A w107 = (1oy®

Question.43

&) (&) |2 -—

Solution.



Liging laws of expanants, 8™ +a” = (@ ~"enda™ x 3" = (@™ ' " [ ais non-zaro intager

@G

v 2+ <))

Question.44
a3 4675 =
Solution.
Uging bw of exponents, 877 = % [+alz non-zerno integar]
BTl o Ll1 + }5 +,,;3J1 = [L;m }-1 ke LCM o 4,3 8 36 = 36]
=[.z?]" _3 1
36 2 1
Hence, [t -5 e = %
Question.45
E+3M 447 =
Solution.
Lising law of exponents, 8% =1 [a iz non-zaro Integer)
2+ 3 4 4P =

Hence, R+ 3'+& =1

Question.46
i
The standard form of [—] s
100000000 ]
Solution.
For atgndard form, 1 1 =L'=‘|:«=:'-'.’."'EI =10x10"

!Eﬂl:n]:}:m=1xm° gt

Hanca, standard farm af ——— is 1.0 =107,
(EELL LT

Question.47
The standard form of 12340000 is .

Solution.
Far standard form, 12340000 < 1234 = 10°

=1234 % 10" x 107 = 1234 % 107
Hence, the standasd foem of 12340000 51,234 107,

Question.48

The usual form of 3,41 % 10%4s .

Solution.

For ugusl form, 3,41« 107 = 3,41 = 10 % 10 & 10 = 10 = 10 10= 3410000
Heree, e vseal formn of 3,41 % 107 = 3410000,



Question.49
The uswal farm of 2.38461 x 10% is }

Solution.
For usual form, 238961 2 10% = 2. 39461 < 10x 10 % 10 x 10% 10 = 10=2304610

Hence, the usual form of 2.38461 x 10F & 2384810,

Question.50

1
If =6x6=6, then == expressed as a power with the base &

iz

Solution.

Ghoen, 36 = G = § = 6
i 1 1 % |' P |
i i E -—
% ExE B ! a'“]

Question.51

: T ;
By multiplying 3 oy , WE get 5",
Solution.

N L
Let = be mulliplied wth(gJ o gat

et eh
E-:?:[EJ W= - - -

[
3

=5 %3 =1x Bl =81 8% =1

i

n

- =

=6 w5 w2 [-.-a"“:E_L,a““}(a"m;af“""]

—

Question.52

3* + 37 can be simplified as |

Solution.
Givan, 3+ 5% = (35 = (3P f = g3 [:&" s = ("""
Hanca, 3° + % can oe simpifled &s (@)

Question.53 The value of 3x 107 is equal to

Solution

Given,3x 107 =3.0x 107

Now, placing decimal seven place towards left of original position, we get 0.0000003. Hence,
the value of 3 x 107 is equal to 0.0000003.

Question.54 To add the numbers given in standard form, we first convert them into number
with
Solution.

exponents.

To add the numbers given in standard form, we first convert them into numbers with equal
exponents.
e.g.2.46x 10 +24.6x105=2.46x 10°+2.46 x 10° = 4.92 x 10°

Question.55 The standard form for 32500000000 is .
Solution.

For standard form, 32500000000 = 3250 x 102 x 102 x 103
=3250x 107 =3.250x 10"%0r 3.25 x 1010

Hence, the standard form for 32500000000 is 3.25 x 10°.




Question. 56 The standard form for 0.000000008 is .
Solution.

For standard form, 0.000000008 = 0.8 x 108=8x 10°=8.0x 10°
Hence, the standard form for 0.000000008 is 8.0 x 10-9

Question.57 The usual form for 2.3 x 10%s______
Solution. For usual form, 2.3x107°=0.23x 10"
=0.00000000023

Hence, the usual form for 2.3 x 107'%is 0.00000000023.

Question. 58 On dividing 8° by . we get 8.
Solution.

Let B b diviched by 1o get 8

30, | B ax=fB

i k]
e B x—=f
X
g ,

= — . -

e T e ea = (@ 7
Question. 59

On multiplying by 27, we get 2°.
Solution.

Let x b multiplied by 2™ to get 25,

S, i =k

= I}{E.I—5=El" . l‘.'a_m=al|::|
x=2" u 2= QP* " Eoa” xg" ={a)y"""]
Question. 60
The value of [37" x 477 is :
Solution.

Lising law of exponents, 5 =al'“ i [vais nen-zemn integer]

N R

4

112"2 -

Hance, 3 x4 = A
144

Question.61

The value of [27! »= 371" is :

Solution.
Using lew of exponants, 8™ = L_h [“aia ncn-zara Integer]
T
| 1
Pl ‘uflxl) n[I:] =5
[ 3 e 3 5]
Hanca, e =6



Question.62

By solving [ﬁ'} - F”.] ® {E“ + ?"]}, we get

Solution.

Uging law af axponerts, a® = 1 [+ & % Aon-eara intager]
S B =TRE == e T=0x2=0

Hence, 16° = 7h= 8" + TM=0

Question.63
The expression for 3° with 3 negative exponentis
Solution.
Liging lew of exponants, a™™ .5-1'” ['v & i man-2ars reger]
61
T

Henca, the expression tor 3° with & negalive axponents is EiT

Question.64

The value for (=7)° + 7545 .

Solution.
Using law of exponents, a™ +a" = g7 " [a is non-zeno integer]
(=T 7% = [7)F +(T0F {1- @) =(@™).i! rtis an evan number]

u (P78 = (7 =1 pea’ =1]

Henca, =T a7 =1

Question.65

The value of [17 + 272 4+ 3% w6045 .

Solution.

1
i

[1'2-;:’.2'2+3"]xﬁz=t_+2l,+al:|:-rﬂiv[1+ ¢+9]Kﬁh

{3&+ B+ .LJ )

=[E:|xe.?-[%] uﬁi;gha-‘nér”

Liging lew of exponents, &7 [-& ig non-gess intager]

a6
sFFxE 2o i =g 1: R
Hancs, [ +22 4+ 37w 6? =40

True / False
In questions 66 to 90, state whether the given statements are True or False.

Question.66
The multiplicative inverse of (—4)~ s (&) 2
Solution.
Falge
=2is called e rrulliplicataee nveres ol b, ifax b =1
Pt b= (-4

axi=4F a1

1 a m i

Question.67



? 2
: 3 2
The multiplicative inverse of (E] is not equal to [i] .

Solution.
Trus
o s callen the muiiplcativa inverseof b, ifa = =1

Puth = [;-3]2

3 ==
E::.&:-:I:E) =1 = a-—rg]
2 2

L

Question.68
1
108 =—
104
Solution.
True
-m 41

Using taw af exponenta, s™° = —
)

- i foa 1
e ¢ 10% 10 100

Question.6924.58=2x10+4x1+5x 10+ 8 x 100
Solution. False

[-&i= non-zerc imteger]

FA10F = 10w 10}

RHS=2x10+4x1+5x10+8x 100=20+ 4 + 50+ 800=874 LHS # RHS

Question.70 329.25=3x102+2x10"+9x 10+ 2x 10" +5x 102

Solution.

True

RS e 3107 + 2 210 + 0 10F + 2 107 4+ a0

- iy b
=Tk 10+2x104+9x1+ 54
iR gy +RI1.EI 0= 10

=300+ 26+ 84+ 02 0056 =320 50

~LHS = RHS

Question.71

(-5 -5 = (50

Solution.

Falae

LHS =[5/ ® -5y 8

Jeng tew ol esponents, 2™ wat =@t "

(B ® e {olif = (-7 = 5
LHS 2RHS

Question.72

(=4)™ x (4)7! = (4)°

Solution.

False

LH5 = =™ w (a2

Uging lenr of exponants, 5™ x &% = @™ ™"

A [ =
-idt!
= 45"

LHS = RHS

[ra®=1]

[-& s novizens infeger]

frgle non-zero Integer]



Question.73

=66

Solution.
False

so-(3)" (3]

\aing faw of exponants, 87 x &' = @™ "

HRCREHEO)

LHE = AHS

Question. 745%=5
Solution.

Falae

LHS = 5"

Leing law of exponents, 8 =1
N =1
LHS=AHE

Question. 75 (-2)° =2
Solution.

Falase
LHS = [—2)"

Using taw of mxponents, a° = 1

- 2" =1

LHS = RHS

Question.76

(-

Solution.

False
a o
LHS = [_]
2
Using iaw of expanentz, a” =1
[_ E] =3
2

LHS = AHE

Question. 77 (-6)° = — 1
Solution.

False "

LHS = (-6}

Usirsg law of expanents, a° = 1
A (-8 =1
LHS = AHS

Question. 78
17 o (=1 = (-1

Solution.

b5 la non-2en inlege]

[ a s non-zero integer)

[~rais ron-zaro integer)

['- & s mon-zars irleger)

[ &is non-zefo Rleger]



TF'HE‘
LHS = (<7F* = (-7F

Lln.ng lew ot exponents, 87 wa” =&" " [-+& ls non-zero integer]
5 _T}—i- » [_1:,2 _-{_?:I—‘H-?
= [=70*
LHS = AHS
Question. 79

The value of _Ea is equal to 16.
4

Solution.

True

Ulsirg law of exponants, 8~ = % [~ = non-zero integer)

L N SV T
ﬁ_E

Question. 80
The expression for 4~ as a power with the base 2 is 2°,

Solution.
False

Using law of exponents, 8~ éai‘“

-1'“' =

LA [o2 %2 =4, & =™

-hml‘ S
‘-ﬁdll

L]
B

Question. 81
a® = b = {ﬂ'b}m
Solution.
F-EIHE
= [ﬂb]W
lJE:Irrg law of exponents, [ab™ = a" kb [+a ta non-zarg inleger)

™ - [ (B
LHE # AHS

Question. 82

.f‘“ _'f =-m
by

Solution.

True
HHE-[?IN

I

RN
Lsing larmufaxpmﬂs.[%) = %.ﬁma'” = [ aand & are noo-zen integars)

LHS = RHS

Question. 83
a® ot
a--rn



Solution.

True
Uzing law of exponenis,
P T
FLl
LHS =AHS
Question. 84

)
The exponential form for (—2}* = [%.J is 5%,

Solution.
i m
Uzing laws of exponents, a™ +a" = (@™~ " and [E = Eﬁ

[-&and b are non-zaro integers]

(=2 H[:I‘ =2y K%=¢?T"* s !

=20 w5t =54 o1&} = {@™). if mis an evan number]

Question.85 The standard form for 0.000037 is 3.7 x 10
Solution. True
For standard form, 0.000037 = 0.37 x 10%=3.7 x 10®

Question. 86 The standard form for 203000 is 2.03 x 105.
Solution. True

For standard form, 203000 = 203 x 10 x 10 x 10 = 203 x 10°
=2.03x10°x10%=2.03x 10°

Question. 87 The usual form for 2 x 102 is not equal to 0.02.
Solution.
False

Furusuajlcrrn.zxm"*-zx#

= —qne

ioo

Question. 88 The value of 52 is equal to 25.
Solution. False

Falge
Using law of expenants, 2™ = 1;
a
: W
= "5

8-

[ &is non-Feno integer]

Question. 89 Large numbers can be expressed in the standard form by using positive

exponents.

Solution. True

e.g. 2360000 = 236 x 10 x 10 x 10 x 10= 236 x 10*
"=2.36x 10*x 10%2=2.36 x 10°

Question. 90
2™ xb% = (ab)"

Solution.



True
LHE = a" w b = i &) = (b} [y et of axponanis]

Question. 91 Solve the following,

() 10010
Wy2¥ «2?
= :

w2
Solution.
i _n 1 o

G TOF ™ o ey [.& —1]

100 p
':ii:IE'E:ﬂE"a:-E':'E"]'--ET!' r._.a'\-"‘:.:an:mru-:.hl
-2 -4 =

" 1 1 1 1 R

dll {—] +[-J u[_] - g™ gt = )
; 12 2 2 2 [ @l

Question. 92 Express 3 x 34 as a power of 3 with positive exponent.
Solution.

Lising faws of exponents, 8™ xa" = [@" " "anda" = al'“ [--&ie non-zaro integar]

Y 1

a 34-!3—"'=|: -5q=|:'3]-i=‘iﬁ
Question. 93 Express 1672 as a power with the base 2.
Solution.

v 2x2wix2=16=21

1582 ) =yt Eefe™ = ™

=it
Question. 94
27 =27
Express — and — as powers of a rational number.
fid fih
Solution.
2T = Bx3=T (2= (3 % -3 % (-0 = {-3P
and Bd=dxduxd=4
| 1
E:E:[SJ H’Iﬂ'__E? =[ﬂg w[:g]
&4 4 L4 61 4 La

Question. 95

Express g and %5 as powers of a ratfonal number.

Solution.
: 16= 4 4=g"
and Bl=0x0=0F
= B 42 2
= E = ﬁ — [EJ and -Tﬁ k] —_[4_": L {E}
B jgF L9 B e

Question. 96 Express as a power of a rational number with negative exponent.

e ——

Solution.



{a Using lews of exponents, (@™ " = (g™ anda™ = [ 5 nonezerd integer]

im

a
CIEERRGEC)
and & g = g™ [eais non-zars eger]

Liging lews of exponens, 47 +3" =g "
[E:l "EU:IZ'IE_'I = [254]1{2—7:2-3 :2-? =2-H-'.‘ I:IE-“J

Question. 97 Find the product of the cube of (-2) and the square of (+4).
Solution.

wGube of -2)= (-2f

anie gquare of (+4)= (+47°

- The product = (=27 = (4F = [-Bx 16=-128

Question.98 Simplify

o) GG @ G

-3
fii) ;3—'2--;‘;;___5 {z=0) iv) 23 + 28y 27
Solution.
{ii Lising law of exponents, 5™ =F [+ &5 non-?are rieger]
1y R i _2_ &7 ]p :ro
< +{§ T[E} =4 +@F +(3Ff =16+ 4+ 3=29
{ii) Lising laws of expanents, (8™ T :{E:I'“"".a""zim.&'“ =8 =g™"anda™ +5" =g™"
a
[-& & raon-zero nieger)
2y - (23
[[_E] ][1] ﬂ-u,,].,{:;-?] A
4 & B 3 4 6
-H
' ={§] xﬂ‘x%xgla [-B=2x3]
& f
=[i] s ! =ixﬁ"x;
-2 Ix2x3 (=2 g

:3]57-1
= G [i—a™}=&". if mis an even number]

_Ir':g]'".l 3"?-3. EH
FTxE 2 9
) PPk S . el ') i S
T2x10x 2T 770 x10x A 10
-] =1
14
10 _ 10
v} Using lawes of exponants, 5™ +&° = {@™" and 8™ = & = {a™"
[-& Is non-zeso inleger)

[’-’Em-‘-ﬂn =|:E-:r.. ﬂj

2% + 2% 2y = @~ w2y
= @7 =T
= _?_' “:rhlﬁL -I--"m= 1_
e [ 4 ]

Question. 99 Find the value of x, so that

(h [%]-2 HG]-H -E)h i) (-2 % (-2 = (-2~

i e +47 67 +877)° =1



Solution.

Iy Wa hm[gr M[g]"‘ ={ g]-’*

LUsing ke of exponents, 8™ x a” =5 " " L& 06 nom-Eerninieges]
5vE ey M (5 B
- &) & -G
& [E]-F-“ = E]!l-
3
- ORC
3 d

On cormparing both sides, we get
16 = Bx
- Fm=g
(§) W have (=27 x {-27* = -2/
Usirg kaw of axponants, 8™ = a" = (@™" [--& & non-zan Imager]
Then, -2 w-2r® =2
= ¥ _I-_E]ﬂrﬁ EE__?}a;.r
= (=27 = (=2 "
Cot comparning Dath aldes, we get
d-=dz -1
= 2re=-2 m x=-1
it Weheen, 27 + &'+ 6 + B F =1
Using law of eponants, 8™ = % [-* @bz non-zero intege )
1.3 1Y
Thad, [E'ri+-ﬁl-+i) =1
- ('?_' EE:“*:‘-]'n F:LCM o2, 4, B and 8= 24
%
= g]rn'l
Thiz can ba possible only if x = 0. Sincé, a” = 1 [larw ol Exporants)

Question. 100 Divide 293 by 1000000 and express the result in standard form.
Solution.

1000000 = 10°
% = 293 % 1070 [~.-ﬂlm=.s*“]

w293 % 107% %107 = 2,93 107

Question. 101

Find the value of x 7%, if x = (100)* ~* + (100)°,

Solution.

Given, x = (100"~ + 1100 vl

= x = (1007 + (1007

= x = {10057 = o e vl =" ")
= x = (100

S0, = = (o0 =(00” A" = (af™]

Q. 102 By what number should we multiply (-29)°, so that the product becomes (+29)°.
Solution.



Let i e mutiipied wih (-29° 1o get («28"

So, x % (-28)° = 25
- ¥xi=1 Fra” =1]
= x=1

Question. 103 By what number should (-15) ! be divided so that quotient may be equal to (-
15)712

Solution.

Let (-15" ke dividad by x 1o gat quatiant (187

Sa, 18T gyt
.\ —= S
(—15y!
= =15
= x = (157" [+ o =(af" =]
=T T (157 =1 [.a* =1]

Question.104 Find the multiplicative inverse of (-7) 2+ (90)

Solution.
dis called mutlipScative verae of b, Pax b=
l'u'l'E‘hE.'.l'E' 1 --l']_E 1-{91}:1_1r|- 1§ -I-L_:l-'—_l_'LHE- E
7 (20" 49 90 43 1 49
[‘-'{—-sﬂ‘" = g™ if mig aneven number and 877 = lm}
i a
But b= 30
£0
8 E: i -
48
459
= [ -
a0
Question.105
If 5%~ 1 4 25 = 125, find the value of x.
Solution.
Givan, 5% 7" +25 =125
4 Emfx5=5
and 128 =guGx b= 5
A Eh-l +[5:'==|:-5||=
= [E:I:I:_I_;.E'z' ['.'-Elw"--ﬂ"':llﬂ'fn-ul
= 5"~ % w (5"
Un comparing both sides, we gal
J2 —d=3
= ixr =6
= =3
Question.106 Write 390000000 in the standard form.
Solution.
For standand torrm 380000000 = 3 x 10 x 10 x 10 §0x 10 x 10 = 10
=310 =3 8= 10" <10
= 3,9x 10" [-a™xa" =g~ *"]

Question. 107 Write 0.000005678 in the standard form.
Solution.
For standard form, 0.000005678 = 0.5678 x 10°= 5.678 x 10°x 107'= 5.678 x 10 Hence,



5.678 x 10 is the standard form of 0.000005678.

Question.108 Express the product of 3.2 x 10 and 4.1 x 10" in the standard form.
Solution.
Product af 3.2 » 107 and 4.1 107

- =32 %105 (41 = 107"
= (32w &0 x10F w1

=1312 = 10° =1.312 = 10° =10 [ra™ %a" =a™ "]
=1.812 = 10°
Question.109
1.5x10" |
Express ———— iin the standard form.
2.5= 10
Solution.
. 1£x10° _ 15 L . LE
e Cor A g A o =&
“nz'sxm"‘ 55 [ o ==

-—E x 10" = 08 % 107

&
= 6w 10 k107 = 6w 10 [-e™ xg" =a™"

Question. 110 Some migratory birds travel as much as 15000 km to escape the extreme
climatic conditions at home. Write the distance in metres using scientific notation.

Solution.

Total distarca travelled by migratory bind = 1500 KM
= 18000 »« 1000m [ k= 1000 m)
= 15000000 m
=15 10% m

Sciantific notation of 15 = 10° =1.5 210" m

Question. 111 Pluto is 5913000000 m from the Sun. Express this in the standard form.
Solution.
Distance batween Pluto end Sun = 5313000000
Standard form of 5313000000 = 5513 x 10"
= 5813 % 108 = 107
= 5013 % 10% [ra™ = a” =(af"* ")

Question. 112 Special balances can weigh something as 0.00000001 gram. Express this
number in the standard form.

Solution.

Weight = 000000001 g

Standard form of G00000001 g = 01 = 1077 g
=1x 107 %10 g

=10x10" g [ea™ x a" = {gf"* "]

Question. 113 A sugar factory has annual sales of 3 billion 720 million kilograms of sugar.
Express this number in the standard form.
Solution.

Annual sales of & sugar faciory = Sbéon 720 millkan kilbgrams = 3720000 kg

Stanciand farm of 3T20000= 372 x 10 = 10x 10 = 10=372 x 10% kg

=§_.r2:1:1‘ %10 =372 x 107 kg [-a™xa" = (g™""]



Question. 114 The number of red blood cells per cubic millimetre of blood is approximately
mm3)

Solution. The average body contain 5 L of blood.

Also, the number of red blood cells per cubic millimetre of blood is approximately 5.5 million.
Blood contained by body = 5 L = 5 x 100000 mm?

Red blood cells = 5 x 100000 mm?

Blood = 5.5 x 1000000 x 5 x 100000= 55 x 5x 10°*°
=275x10'9=275x10"9x10?=275%x10'?

Question. 115 Express each of the following in standard form:
(a) The mass of a proton in grardi is LIk,
1000000000000000000000000000
(b} A helium atom has a diameter of 0.000000022 cm,
{c) Mass of a molecule of hydrogen gas is about
0. 000000000 000000000003 34 tonnes,
(d} Human body has 1 trillon of cells which vary in shapes and sizes,
(&) Exprest 56 km in m,
(F) Express & tonnes in g.
(g) Express 2 yr in seconds.
(h) Exprass 5 hectares in cm’. (1 hec = 10000 m?)

Solution.
{a) Given, mass af a proton In gram = r Lidis
DD00CCO00000000000000000000
Standard rnnn=115_7?' =emxidg [-_-ﬂ—m i #Lw]
= 1673 10¥ x1¥ g
=167 x 10 a1 6Tax 0¥ g [T A |

ik A meliorn abom bas a diameter of ©.000000022 cm,
Stardard form of Q000000022 crm= 022 107 =2 2 =107 x 107

=22%10%m F-a® & =" "]
(o) Mass of a molecule of ydrogen ges s apout QOD0D0OOCOG000000000334 tonnes
Standard form = 0334 = 107 = 3 34 % 1077 = 107
=334 10" [ra™ =& =" "]
pdy Cafis in hurman body = 1irillan
1 brillcns = 1 000000000000

alancard form of 1 000300000000
=10x10x 10 10x 10 0= 10% 0= 10 10x 10 =10 =107 [+ & x 3" ={a"" "]
() Ghven, 56 km = 56 x 1000m [ 15 = 1000 m
= SE00m

Standard farm of SE000 m = 56 x W =56x10" 10 «5.68x10" m
[og™ xa” = (&)

(i Gieen, 51onnes = 5= 700 kg [ 1 fonne = 100k
= 5x 100 = 1000g [ 1 k= 1000 4]
= GO0000 g

Standard form of S00000= 6% 102 10 x 10x W0 x 10=6x10°F [+a™ xa" = (5" 7]



i) Given, 2 yr=2 « 365days s 1 yr= 365 days aporos. |

=2 % 35X 24N [ 1 dlay =247
= 2w A66 = 24 = &0min o1 b &0 rmin]
=2x J65x 24 x 60w s [ 1 min = GOs)
= B3072000 2

Standard form of B3072000 = 3072 » 10 = 10« 10= 63072 = 107
% :_E.l:-:- !"-'EI"' = I:a-r-.a-nl

= B.3072 w107 % 10° = 63072 = 107 &
{h} Ghen. 5 hec = 5 x 10000 g [+ 1 hec = 10000 rf |
= 5 % 10000 » 100 x 100cm® [+ 1 m=100cm]

Stanciarc borm ef 5 x 10000 x 100 x 100 cm®
S e 1= 10 10 10x 101010
=5x10fcmf [+a" xa" = (@"" "]

Question.116

3 () "

Solution.
a - B a
Given, {E] = [E] ={E}
| a &
Ugirig law ol exponants, 8™ x 8" = @™+ " [ ig reom-zero integer]

3-8 ppof .
Ther {EJ # [E]L
o b
- &)
| 9
Om cornparng, we get
—3=2z -1

-2 ==.:".t

=
= r==1

Question.117

-2
By what number should [?3] be divided so that the guotient may be

_E
213
27

Solution.

Ty
Lat {?] mamwm;mm{

] -2
Tl'l.ErlI [f] + I = [_.‘_ }
2 27
o =2

"__3_-3 EE _\3-ﬂ+[2:l—l
- =) (5] - &
(=97t
[E] T

'[—:i,'ra:-rqsr*“s" o e
il T Sk

21'

-5 [-.-a'“' = a;_,md "y = ta?"“]

o=

=2
] as quotiant

[

T

In questions 118 and 119, find the value of n.
Question.118

6" 3

gt "



Solution.
Ean, E =g
E—?
Lising livw of expanents, -5. =
=+ iz

Cin comparing Do sides wa g
A+2= Fmpfhm

Question.119
&
2=z _
E'P]
Solution.

2" x 2"
?r.-an, ?‘a_
i

Lising faw of exponents, 8™ = e

-EIB

= R L L

o ,2.'!+EI=21E-

O corrgaring both sides , we gat
N+9=18 = =9

Question.120

125 % x~°
5 w25 %yt
Solution.
Lising lewe of exponents, &7 + &° = ()" ~ ™ and e
ar
125 x 3" N, LR R (e |
=15 x5 x e *
= e
=5-':=::.'|:fl
=HxEx S5xGxx?
= 625 x?
Question.121
16 % 10° x 64
2t w4t
Solution.
Using laws of axponents, 8™ -8 =@ " end g™ xa” = g™ "
16 = 10% 2 B4 _ Ao
o e =(aF %10 %27 w (4 x 4
=4 = 10° w2~
= x10f x 2
=2% 1P m 2
=2% x 10° = 4 x 100 = 400
Question.122
5™ % 5% w5 ?
If =5, then find m.

5_—5

Solution.

[-& i ron-gon inbage]

Fea™+a" =a™ "

[+ als non-zena integer]

[a"xa" wa™"]

[28™ +a" =(g)" "]

Foata noevzern Integer]

125 =5x5=5
gnd 25=5u«5

[a™ % 87 &.wrn]

e B noee-zera intagsr]
Bd=d4wdxd
and 16=4u4

I..l- EE - 4|



R R e

ﬁ]-.,lanl 5_5 - 5I1
Using laws of axpanents, 8™ + 8" ={a" " and g™ = ﬂln F-afs non-zera intagar]
Theen, 5" w5 w5 gt =g
= 5" %59 x 5% = 52
= 5'11 = 53 o 512
= 5|11+|!-5'2 i'.'ﬂ‘mﬂﬂ“-ﬂ‘m4“]
On corrparing both sides, we get
m+ =12
= mef

Question.123 A new born bear weights 4 kg. How many kilograms might a five year old bear
weight if its weight increases by the power of 2 in 5 yr?

Solution.

Weight of new born bear = 4 kg

Weight increases by the power of 2 in 5 yr.

Weight of bear in 5 yr = (4)2 = 16 kg

Question.124 The cell of a bacteria doubles in every 30 min. A scientist begins with a single
cell. How many cells will be thereafter (a) 12 h (b) 24 h ?

Solution.

Tre call nf & bacteda in every 30 min =2 [21+1=2in30min]

So.ceiofabectenzin i h=2" [-2+ 2in1Hh]

fa) Cell ol a bactera in 12 he2® x2° k2% k27 w 2% x 2% w 2% x 0% w02 5 0% 0¥ y0F
=2 [ e

(o) Samilarky, bactaria in 24 h= 23 5 p3* — 2+ W _ o4 [og™ +a"=a"""

Question.125 Planet A is at a distance of 9.35 x 10° km from Earth and planet B is 6.27 x
107 km from Earth. Which planet is nearer to Earth?

Solution.

Distance between planet A and Earth = 9.35 x 10° km Distance between planet B and Earth =
6.27 x 107 km

For finding difference between above two distances, we have to change both in same
exponent of 10, i.e. 9.35 x.10% = 0.935 x 107, clearly 6.27 x 107 is greater.

So, planet A is nearer to Earth.

Question.126 The cells of a bacteria double itself every hour. How many cells will be there
after 8 h, if initially we start with 1 cell. Express the answer in powers.

Solution.

Tre-call of 2 bacteria double feslf avary hour =1+ 1=2 = 2

Since, the procsse startad with 1 call.

~The tolal rumber of call nBh=2" 22" 02" 02 32 38 ol 2

‘ .
=21|14r|1-1|n1a.=92 [_._ﬂlﬂ:.:&fJ-1ﬂ:lﬂ1—_|IE

Question. 127 An insect is on the 0 point of a number line, hopping towards 1. She covers
half the distance from her current location to 1 with each hop.
So, she will be at 1/2 after one hop, 3/4 after two hops and so on.

Y .

First hop Second hop




(a) Make a table showing the insect’s Location for the first 10 hops.

(b) Where will the insect be after n hops?

(c) Will the insect ever get to 1? Explain.

Solution.

(a) On the basis of given information in the question, we can arrange the following table which
shows the insect’s location for the first 10 hops.

_Mrn'llmp: Distance Covered Dilstance kaft Distance covared
) [ 3 =
) 1 2
Fi llz_']-p_ X o]
EX R A 4 4
3 _'(_‘]+E a o
Nal a B d
4 J{j]+3 l A 3.
aha a | 16 &
B Ay -l
281 14 2 32
B E{.‘]+E X =t
2132 32 54 £
7. j[lJ_E& i s
AT AN 128 128
y _’[L}-E K sl
212E 128 256 5
3 _‘[L:],E 1 o
2528687 85 51z 512
10. _'['EL]J,E = T3 =
2812 qid 1024 024

{b) I we sew the dislarce covered In each hops
Digtarca oowered in Tsthop=1-- - -

Pl | =

Distance covared in 2nd hops = 1 .

Dgtarce covered in Jrd hops=1-

@y

Dietence covanad i n hops =1 - [%]

il
(€] Mo, bacausa for reaching t[%) hag b B 2ard for some finke nwhich s not possibke

Question. 128 Predicting the ones digit, copy and complete this table and answer the
questions that follow.



Powers Tabla

x Toa® |3 |4t |5t et |7 et e et
! ¥ o2 '
2 1| 4
3 i | @
4 O
g y | 12
& 1| &
7 1| 1B
B 1| ma -
Owies digits of the powears | 1 | 2468 '

{2) Describe patterns you see in the ones digits of the powers.
(k) Predict the ones digit in the following.

(i) 4 (i) ¢
(i) : L {iv) g
{v) 10%*
{c) Predict the ones digit in the following.
{iy 11" (riy 12"
{iEi) 172 {iw} 20"
Solution.

(a) On the basis of given pattern in 1% and 2%, we can make more patterns for 3% 4%, 5% 6%, 7*
,8%,9% 10%.
Thus, we have following table which shows all details about the patterns.

R T R R, |
: Y 3 4 3 2] ! B 4 13
& 1 4 4 15 25 ) 4% G4 A1 T
3 1 X a4 125 215 343 i 725 150
4 | 14 gl 256 525 1236 2401 405 G561 10000
i) 1 32 23 1924 3135 T7E [eE0T  3ZTE3 S04 120000
f 1 A TG ADGd 15E15 £5ARE T1TS4D MA2184 RIT440 1200000
7 T2 NEP 16384 7RIS NS  BJI5AT ORFIGD 47R296S 10000000
g 1 256 G551 55536 JULEIS 1676016 STERESIT TEFIING 3040731 10000
Cres dignsaf | 2484 3977 48 5 ] FA37 8425 CH i}
the powars e
i) 1) orea digitn 4% is 8, il ores digt in 9 is 1
il ones digitin 37 s 3 il ones digtin ™ ig 5.

(] anes digitin 107 = 0.

Mate Foltw the whore fikern Ditle

(e) {0 ones dightin 31 s 1, il anes dignin12™ s 4.
{iill ones digitin 175 57, {ivl ones dign in 29" is 1

Question. 129 Astronomy The table shows the mass of the planets, the Sun and the Moon in
our solar system.



Cabestial Bady Maas o) Muss (gl Stamdard
un SRR | e 10
Memruny SE0N0 00000000000 00 D0
YEm.s B DK T KT RTE K BT KT KH
Eafh T R KT KK T KT R
Fars e N o R O O D
Jagiter AR T n el D kL KR R K R
Saium SOOI ICOCD OG0 |
Liraris R~ ¥ K ETE R R BV I E KR A e
Fleimre AL R ETE KRR R EH L E K H R HH R
Flumo Lk 0 T e R i i
ke o _:'b'-il:i.::.l_.'ll.'ﬁ.l:{-llj:l:-flj:ﬂ-llj:{l:ll}:l-:l

{a) Write the mass of each planet and the Maan in scientific notation.
{b) Order the planets and the Moon by mass, from least Lo greatest,
() Which planet has about the same mass as Earth?

Solution.

(&) Mass of each planet and Moon in scientific nolation s ghean beiow:
Lising law ot exponents, 8™ x 8" = g™
Sun = 189 10% =1.90x 10" x 107 = 1.98x 10™
Mercury = 33 % 102 = 3.3 1% x10= 3,35 109
Venus = 487 x 10™ = 4 87 x 107 x 107 = 4. 87 x 107
Earth = 587 x 10° = 5,97 %107 x 10° = 5.97 x 10°
Mars = 842 2 107 = 6.42 2 107 107 = 6,42 107
Jupiter = 19= 107 = 1,9x10% x 10=1.0x10°
Saturn = 568x 107 = 5.68x 10°% x 10° = 5.66 % 10%
Uranus = 8683 10% = 8 88x 107 « 107 = B.68 = 105
Mapiune = 102 x 10 = 1.02 = 10 » 107 = 102 x 105
Pluto = 127 1 1077 = 1.27 2 10% 2107 = 137 w107
Moon = 785 x 107 = 7.96x 107 % 10° = 7.85x 107

(&) Order of mass of 88 planets and Moaon from laast o greatest

Pluto = Moon = Berciey < Verus < Earth < Uranus < Meptune < Saturn < Jupiter
= Mars

{z) Wenus has about the same mass as Earth,

Question. 130 Investigating Solar System The table shows the average distance from each
planet in our solar system to the Sun.

__Plamei | Distance from Sun (sm) | Distance from Sun [k Standard Notation

Figrth 148,600,000 1488 % 108

Jpiter 776,300,000
kdars 22 0 000

bercury ST 000

hamptuire 4,457,000 000
Phatis 5900,000,000

SarLm 1.£27,000000

Lianus 2EML0N

WETUS 108 200000

Solution.



i8] Scientfc noaticn of distance from Sun to
Earft = 740800007 = 1428 = 10° = 1. 4096= 107
Jugitar = 149600000 = 1496 x 10° = 1, 496 x 10F
hiars = P27E00000 = 2278 « 10° = 2. 270 & 107
Mercury = STR00000 = 579 = 10° = 5,75 x 107

' Meptune = $257000000 = 4457 « 10 = 4,497 » 10¥

Pluio= 800000000 =59« 10" =58 = 10F
Sl = 14FT000000 = 142 107 = 1,427 = 10°
Lranus = 2B70000000 = 287 = 107 = 2,87 » 10°
arue = 108200000 = 1082 = 107 =1.0682 & 1|;F

(0] Croer of piaral Inorm closes] 1 ke Sun o fartbest Tram e Suon is guen by
Mercury = Venus < Earih < Mars < Juplier < Satvrm < Lrgnus < Sapluse < Plgbo

Question. 131 This table shows the mass of one atom for five chemical elements.
Use it to answer the question given.

Elements Mass of atom (kg)
Titanium 7.05% 107%
Lead 34451075
Sihver 179 =107
Lithium i 115% 1078
Hydrogen ' 1674 %107

(a) Which is the heaviest element?
(b) Which element is lighter, Silver or Titanium?
(c) List all the five elements in order from lightest to heaviest.
Solution.

Amengernent of masses of atoms 01 same pawer of 10 is given by
Tilartirm = 7 G5 = 10

Lead = 34.4 x 107

Bihver = 17.8 2 107

Lithium =115 % 107"

Hydrogen = G 1674 = 100

THUS, we P

2417085 L5 01674

(] Lagd k= 1ha hagvi@s] alement

{b} Sitver = 17,8 = 107" and Tikarium = 7,96 10, so tianium is lightar,
[} Arrangamant of alaments in oidar Treen Bghiest o bamdest is ghen by

Hydrogen < Lithium < Tignkim < Sileer < Lead

Question. 132 The planet Uranus is approximately 2,896,819,200,000 metres away from the
Sun. What is this distance in standard form?

Solution.

Distance between the planet Uranus and the Sun is 2896819200000 m.

Standard form of 2896819200000 = 28968192 x 10 x T0x 10x 10 x 10

=28968192 x 10° = 2.8968192 x 10 m

Question. 133 An inch is approximately equal to 0.02543 metres. Write this distance in
standard form.

Solution. Standard form of 0.02543 m = 0.2543 x 107" m = 2.543 x 102 m Hence,’ standard
form of 0.025434s 2.543 x 102 m.

Question.134 The volume of the Earth is approximately 7.67 x 10~/ times the volume
of the Sun. Express this figure in usual form.



Solution.
Gvent, walume of the Eanh i3 T.87 107 bmes the vwolumg of 1ha S
Idsual frmof TAT = 1077 = QOO0 rGT

f- plecing decrral 7 placss towands 1he laft of anginal gosilion]

Question.135 An electron’s mass is approximately 9.1093826 x 103" kilograms. What is its
mass in grams?

Solution.

Mass of electron = 8, 1083826 x 107" kg

= 9.10938268 = 107" x 1000g [-1 kg = 1000 ]
= 5.1093826 x 107 % 10° = 01003826 % 10°® g [+8™ xa” = (af™")

Question. 136 At the end of the 20th century, the world population was approximately 6.1 x
10° people. Express this population in usual form. How would you say this number in words?
Solution.

Given, at the end of the 20th century, the world population was 6,1 x 10° (approx). People
population in usual form = 6.1 x 10% = 6100000000 Hence, population in usual form was six
thousand one hundred million.

Question.137 While studying her family’s history, Shikha discovers records of ancestors 12
generations back. She wonders how many ancestors she had in the past 12 generations.
She starts to make a diagram to help her figure this out. The diagram soon becomes very

/i\ -
//i;\ /i\\ m:;;nara'l;ﬂn i
lwa Son Carerion2
£2411344 guemms

Solution.
(a) On the basis of given diagram, we can make a table that shows the number of ancestors in
each of the 12 generations.



Geanerations Ancasions

|5t 2
2ned 2
3
J3nd E.
1Xh 2=
Hanes wa can also make a graph thar shows the relation bebween generstion and
Ancesho
'
E""'
210
j5
o
27 -
55
al
o
o
2 -
e——T T T T T-T1 I T I
1234 56 78 8101112
(are Bhnng —=-
{b) On the beais of generalion-ancestor graoh, he rumber of arcesions in n genarabions
wi 2",

Question. 138 About 230 billion litres of water flows through a river each day, how many
litres of water flows through that river in a week? How many litres of water flows through
the river in an year? Write your answer in standard notation.

Solution.
Water fiowa through & river in each day = 230000000000 or 230 billion
Water flows through the river in a week = T = 230000000000 [ 1 week = 7 deys|
= 1810000000000
= 1610 bilon
=160 =107 L
Wirtar fiows thraugh the river in an year = 230000000000 « 365 [+7 yr =366 days)
= BEBE0000000000
o = B3R5 = 10 L

Question. 139 A half-life is the amount of time that it takes for a radioactive substance to
decay one-half of its original quantity.

Suppose radioactive decay causes 300 grams of a substance to decrease 300 x 23 grams
after 3 half-lives. Evaluate 300 x 23 to determine how many grams of the substance is left.
Explain why the expression 300 x 2™ can be used to find the amount of the substance that
remains after n half-lives.
Solution.

Since, 300 g of a substance = decrease 10 300 x 2% g after 3 haif-ives.

: a_800 .. :
So, we have to evaluate 300 % 27 === 376g F2? =)

Question. 140 Consider a quantity of a radioactive substance. The fraction of this quantity
that remains after t half-lives can be found by using the expression 3.

(a) What fraction of the substance remains after 7 half-lives?

(b) After how many half-lives will the fraction be 1/243 of the original?

Solution.



{2 Emr‘f:ﬁuef expression is usad for finding the fraction of the quarntity that remetns atter f
af-lhves,

Hance, the fraction o substancs remains afler T halt-ives will be equal to 377, Le. L

(o) Given, ! half-lives = 37

ED‘.. L.E’r
243
1 1 i
= —_ vidx33=3 = 3° R
Pl XIxIw3xd=3"and & a‘“]

On comparing both sides, we get! = Ehadlives

Question. 141 One fermi is equal to 107'° metre. The radius of a proton is 1.3 fermi. Write the
radius of a proton (in metres) in standard form.

Solution. The radius of a proton is 1.3 fermi.

One fermi is equal to 1077° m.

So, the radius of the proton is 1.3 x 107° m.

Hence, standard form of radius of the protonis 1.3 x 107°m.

Question. 142 The paper clip below has the indicated length. What is the length in Standard
form.

Solution.

Length of the paper clip = 0.05m
In standard form, 0.05m =0.5x107=5.0x 102 m
Hence, the length of the paper clip in standard formis 5.0 x 102 m

Question.143 Use the properties of exponents to verify that each statement is true.
& 1
(3) 1 @) =2 (b) 4"~" =4
4 &
fc) 25(5" %) =5"
Solution.
(w1 =2"
&
AHS=2""%=2" +2* [ea™ +a" ={a™""]
211

a—_——=HS =
&

(o} 4" = Lo
S =A™ = 8 o & ra v =]

=£=HHE
d

(c) 26(5" ~*)=15"
LHS =25 (5"~ 1= 5 (5" + 6%
=5 x5 H%=5ﬂ = AHE

Question. 144 Fill in the blanks.

=00~




Solution.

144 28 =1Mx%-1a

1Bx12 =16 x 1.3

2 2
EKBEEE l: ! :ll
2 2 3@ 2%3 @

Question. 145 There are 86400 sec in a day. How many days long is a second? Express your
answer in scientific notation.

Solution. Total seconds in a day = 86400

So, a second is long as 1/86400 = 0.000011574

Scientific notation of 0.000011574= 1.1574 x 10°days

Question. 146 The given table shows the crop production of a state in the year 2008 and
2009. Observe the table given below and answer the given questions.

Crop | 2008 Harvest (Hectare) Incrensa/Ducrense (Hectare) In 2009
BaJra | i.4x10° -100
Jowar | 17w 10f — 440000
Aice 17 %10 ! =100
Wheat | 5 1% 108 | + 190000

(a) For which crop(s) did the production decrease?
(b) Write the production of all the crops in 2009 in their standard form.
(c) Assuming the same decrease in rice production each year as in 2009, how many acres
will be harvested in 2015? Write in standard form.
Solution.
(4] On1he basis of given lakie, baja, jowar and fos crops's production decreasad,
(81 The preduction of &% orop In 2009
Baja=1.4% 107 - Q01 107=1.3 = 107
Jowar = 1.7 = 10° — 4d. 10"
=07 % 10% = 0 dd w107 = 126 % 100
Rice=37x10° - 0% 10" = 3.8 10°
Wheat = 5.1 % 10% + 18 % 10°*
% 51x10F + 1.0x10° =7 x 10
] :Ir'-ccmnlelc inlormation

Question. 147 Stretching Machine

Suppose you have a stretching machine which could stretch almost anything, e.qg. If you put
a 5 m stick into a (x 4) stretching machine (as shown below), you get a 20 m stick.

Now, if you put 10 cm carrot into a (x 4) machine, how long will it be when it comes out?

Vil
[
ofm i :,;_ Ji
Solution.

According to the question, if we put a 5 m stick into a (x 4) stretching machine, then machine
produces 20 m stick.

Similarly, if we put 10 cm carrot into a (x 4) stretching machine, then machine produce 10 x
4= 40 cm stick.

Question. 148 Two machines can be hooked together. When something is sent through this
hook up, the output from the first machine becomes the input for the second.



-[a.} Which two machines hooked together do the same work a (x 10%)
machine does? Is there more than one arrangement of two machines
that will work?

(b) Which stretching machine does the same work as two [x 2) machines
hooked together?

Solution.

[a) For getting-tne samée work a (= 10F) maching doss, we have to e 22y and (= 57
miachines hooked together,
%107 = % 100
Sirrilarty, 3 2% % 5 = x 4% 25=x 100

ib) IFtwa machines {x 2} and (« 2) are hooked together 1o produce = 4, thet 8 (= 4)smgle
maching produce the sarme work.

Question. 149 Repeater Machine

Similarly, repeater machine is a hypothetical machine which automatically enlarges items
several times, e.g. Sending a piece of wire through a (x 2%) machine is the same as putting it
through a (x 2) machine four times.

So, if you send a 3 cm piece of wire thorugh a (x 2)4 machine, its length becomes 3 x 2 x 2 x
2 x 2 =48 cm. It can also be written that a base (2) machine is being applied 4 times.

Zom

What will be the new length of a 4 cm strip inserted in the machine?

Solution.

According to the question, if we put a 3 cm piece of wire through a (x 24) machine, its length
becomes 3x2x2x2x2=48cm.

Similarly, 4 cm long strip becomes 4 x 2 x 2 x 2 x 2 = 64 cm.

Question. 150 For the following repeater machines, how many times the base machine is
applied and how much the total stretch is?



EX ik el
Solution.
In machine (a), (x 100 2) = 10000stretch. Since, it is two times the base machine.
In machine (b), (x 7 %) = 16807 stretch.
Since, it is fair times the base machine.
In machine (c), (x 5) = 78125stretch.
Since, it is 7 times the base machine.

Question. 151 Find three repeater machines that will do the same work as a (x 64) machine.
Draw them, or describe them using exponents.’

Solution.

We know that, the possible factors of 64 are 2, 4, 8. :

If 26 =64, 4% =64 and 82 =64

Hence, three repeater machines that would work as a (x 64) will be (x 2°), (x 4%) and (x 82).
The diagram of (x 2°), (x 4%)and (x 82)is given below.

Solution.
The machine produce x 11%9=1
So, if we insert 2 cm long piece of chalk in that machine, the piece of chalk remains same.

Question. 153 In a repeater machine with 0 as an exponent, the base machine is applied 0
times.
(a) What do these machines do to a piece of chalk?

(b) What do you think the value of 6° is?

You have seen that a hookup of repeater machines with the same base can be replaced by a
single repeater machine. Similarly, when you multiply exponential expressions with the same
base, you can replace them with a single expression.

Asif Raza thought about how he could rewrite the expression 220 x 25.
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Asif Raza's idea is one of the product laws of exponents, which can be expressed like this
Multiplying Expressions with the Same Base ab x ac = ab+c

Actually, this law can be used with more than two expressions. As long as the bases are the
same, to find the product you can add the exponents and use the same base.

Solution.
{a) Since, 3" =1,13° =1,28° =1
Using lew of exponents, a” =1 [+ & | non-zana infager)

So, machine {= 3"]1. (= 13']3 and (x 267 produne malhing on not change the pleca
7 chalk,

(B} Using the law of exponent; a” =1 ['-& s non-zena imagar]
Similarly, [« &) machina dose not change ne pisce

Question. 154 Shrinking Machine In a shrinking machine, a piece of stick is compressed to
reduce its length. If 9 cm long sandwich is put into the shrinking machine below, how long
will it be when it emerges?

Solution.

According to the question, in a shrinking machine, a piece of stick is compressed to reduce its
length. If 9 cm long sandwich is put into the shrinking machine, then the length

of sandwich willbe 9x 1/37=9x 3 =27 cm.

Question. 155 What happens when 1 cm worms are sent through these hook-ups?

{il

Solution.
{iy If 1 cm worms aen senl hiowgh [=2°) and (x2 ") maching, then e rLaul comes with

1
1= W — =
£

(i} |F 1 cm wonms e senl hnough (= E"]Elf!l:l (2] hooked machine, the result comes

wilh‘.n%n 1 -t =1G:1'|=I:I1EE-EIT!

2x2 2«4 B




Question. 156 Sanchay put a 1 cm stick of gum through a (1 x 3'2) machine. How
long was the stick when it came out?
Solution.

f senchay put a 1.om stick of gum through &1 = 3} machine.

1

Megalicn (-] sign in power shrews |t g a shrinking machine. 5o, 1% ¥ =1x &

11
Ell 3
Herics, ;cn‘! stick camme ol

Question. 157 Ajay had a 1 cm piece of gum. He put it through repeater machine

given below and it came out 1/100000 cm long. What is the missing
value?

Solution.

Since, Alay put & 1 om pleca of gum and came out !

100000

Ba, it i3 shrinking machine.
]
Hance, i ig a[;c _] e shrinking machina.

Thug, missing vakse is 5,

Question. 158 Find a single machine that will do the same job as the given hook-up.

(a) a(x 2%y machine followed by (x 27%) machine,
2
{b) a (x 2°) machine followed by [x E] ] machine,

(e} a (% 5"} machine followed by a (5™ ) machine.
Maya multiplied (&* x 3°) by thinking about stretching machines.

BT | can replace ke (247 maching
"‘I with twn [ machenes and
thae [ anachine with tan W50

Lalls reurrange
tho machines

Lse Maya's idea to mulhp!y 53 o 23

Maya's idea is another product law of exponents,
Multiplying Expressions with the Same Exponents
6w bt = (o xh)f

You can use this law with more than two expressions, If the exponents
are the same, multiply the expressions by multiplying the bases and
using the same exponent, e.9. 2" x3® x 7* m2x3x7® = 42",

Solution.



(A ¢ 27 yrachive lollowed by (22 machine. So, i produmes? <2 « 2 :-c% :-c; =M

Henee, (= 2" single maching can ca bhe sama job as the given hook-up.
&
b} = £*)machine fnliowed by [a-c {;J ]rnacl'rna

su.tmmazxzxth%x%ﬂ

Hence, (2] single machine can do the same jab as I Qivian hook-up,
i) {x 5% macking lollowed by {x 5% macine. So. It produces = 52 x E-‘Lm = ;

Henca. {:-c %]nmhhecan oo e same joi as the gvea hook-up,

Question. 159 Find a single repeater machine that will do the same work as each hook-up.

Solution.



Usirg law of exporents, o™ = &1 = 2™ ") [ 16 P20 integer]
(a) Fapeator machine can do the work is equal to 2% <27 x2* « 27
So, [KEQ':IBiI'I-gH:H'ﬂGI'NTE can do the same work.

(b Fepeator maching can do fe work s edual to 1007 = 1007,
8o, {» 100% }single machine can do the same work.

(c) Repeator maching can do tha work iz equal o 77 = 7% kw7 =79
5o, (x 7¥") singla maching can do the same wonk,

[di Repsatoe maching can do fhe work is equal o 37 « 3 = 3%
S0 {x 3% ) single maching can 9o he same work,

1

==

¥
{e) Repeator machine can do the work i equal 2° x{:‘_l] w2 =2° HE
. Exs
8o, (=27 single machine cen do the same work,
) o 1 13
i Hﬂpﬁnﬂuﬂmhﬁﬁ@d}'ﬂﬁmﬁﬂ&quﬂ]lﬂ{ﬁ] ::{[:5]

A
2

:l:;: 1

1
33 2Zx3x2x3 B

x lx
2

2
S0, {:-c {é] ]alngla maching can do the same work.g47

Question. 160 For each hook-up, determine whether there is a single repeater
machine that will do the same work. If so, describe or draw it.

=1

Solution.



Ltsing law of exponents, & < g* =(@y™*" [.'a ia non-zero intege)
(81 Hookup machne can dothe work =77 7% = 78
Bo, (x T%) single rraching can do e same war,

Dimgram of gingh = 7% machine,
==

L
£} Hook-up rgschine can do thework=2° x 3 =8xB8=72
&n, itis not posstie for & sngle mEchine |0 da e sarewore, |
Binca, [x 8% 1= faand (x 5 - B1

4
ol Hook-up maching can do tha work = 22 :E:] HE = 4;#; mg-%,mﬁ.

Ao, 1 is not possibia for 2 single maching 1o oo the same wars

il Hook-up maching's wark = (&7 = (257 =257 [ra"xa” =a"t i)
S dx [0SR s maching <an for the same work,
Diagram of single «[0LEF mashine

e

T —

L

6 Hook-up macnire can do the woerk = 127 1127 =12° fra™ x o =ia)" "]
8o, = 12" meching can do the same work,
Diggrar of x12% sing'e machine.

Question. 161 Shikha has an order from a golf course designer to put palm trees through a
(x 23) machine and then through a (x 3%) machine. She thinks that she can do the job with a
single repeater machine. What single repeater machine she should use?

Solution.
Sol. The work done by hook-up machine is equal to 2 x 2 x 2 x 3x 3x 3 =216 = 63 So, she
should use (x 63) single machine for the purpose.

Question. 162 Neha needs to stretch some sticks to 252 times of their original lengths, but
her (x 25) machine is broken. Find a hook-up of two repeater machines that will do the same
work as a (x 25%) machine. To get started, think about the hook-up you could use to replace
the (x 25) machine.

Solution.
Work done by single machine (x 252) = 25x 25=6250r 5x 5x 5x 5 or 52 x 52
Hence, (x 5%) and (x 5%) hook-up machine can replace the (x 25) machine.

Question.163 Supply the missing information for each diagram.



o) ) =

solution.

(a) IF & om long pacs e inserted 0 single maching, Men it produce same § om king
placa

S0, itis (x T repeuied machine

i . T=1

b} IF5 e long piecs insaned in single maching, fhen it produca 15 cm long pieca.
So, Itle [x Shrepeated maching,
. T=6

(@) IF 126 om long plece nserted In (x4} repeated maching, then @ will proaduce
1.2% % 4 = 100 lang pleca
; T =10cm

idl H = cm long plece I8 insee in [« £ and (x 3) hoosksd maching, then & wil produce
36 cm long pleca,

5o, Axdx3I=30 = r=3cm

Question. 164 If possible, find a hook-up of prime base number machine that will do the
same work as the given stretching machine. Do not use (x 1) machines.

solution.

(a) Single machine work = 100

Hook-up machine of prime base number that do the same work down by x 100
=22x5?

=4x25

=100

(b) x 99 = 32 x 111 hook-up machine.

(c) x 37 machine cannot do the same work.

(d)x 1111 =101 x 11 hook-up machine.

Question. 165 Find two repeater machines that will do the same work as a (x 81) machine.
Solution. Two repeater machines that do the same work as (x 81) are (x 3*) and (x 92).

Since, factor of 81 are.3 and 9.

Question. 166



Find a repeater machine that will do the same work as 2 [}-: %]

machine.

Solution.

" E_II:JM rikchire: AR B0 Fe SAME Work H&[:l'. %]m&:l‘ul‘r&

i

Question. 167 Find three machines that can be replaced with hook-up of (x 5) machines.
Solution.

Since, 52 = 25, 5% = 125, 54 = 625

Hence, (x 52), (x 5%)and (x 5%) machine can replace (x 5) hook-up machine.

Question. 168 The left column of the chart lists is the length of input pieces of ribbon.
Stretching machines are listed across the top.

The other entries are the outputs for sending the input ribbon from that row through the
machine from that column. Copy and complete the chart.

Inpat length Machine
; | =2

il 5
-

'It L S B 7

Solution.
In the given table, the left column of chart list is the length of input piece of ribbon. Thus, the
outputs for sending the input ribbon are given in the following table.

_Input length Machine
wd =10 =5
1 5 5
& | 30 15
4 | 70 ]

Question. 169 The left column of the chart lists is the length of input chains of gold.
Repeater machines are listed across the top. The other entries are the outputs you get when
you send the input chain from that row through the repeater machine from that column.
Copy and complete the chart.

Input length | Repeater maching
.......... £ =
4 15
5
162
Solution.

In the given table, the left column of the chart lists is the length of input chains of gold. Thus,
the output we get when we send the input chain from the row through the repeater machine
are detailed in the following table.



input kngth w3 %1 e
13.3 % 160 145

2 e 24 18

135 s 141 162 1

Question.170 Long back in ancient times, a farmer saved the life of a king’s daughter. The
king decided to reward the farmer with whatever he wished. The farmer, who was a chess
champion, made an unusal request

“I would like you to place 1 rupee on the first square of my chessboard. 2 rupees on the
second square, 4 on the third square, 8 on the fourth square and so on, until you have
covered all 64 squares. Each square should have twice as many rupees as the previous
square.” The king thought this to be too less and asked the farmer to think of some, better
reward, but the farmer didn’t agree.

How much money has the farmer earned?

[Hint The following table may help you. What is the first square on which the king will place
atleast Rs. 10 lakh?]

Pagition of iquare on chassbaard | Amount in T
14t sruare | 1
druf aquére | i
A sojuicre I 4
Solution.

GEiven, 4 8 = Bgrid
Mow, fingd the sum of &ach row,
gg isirow =2"+2"+2" + 27 + 2% 427 + 2% 4272355
ndrow=2% « 2% 42" 4. 2" L 2% 4 W 4 M 4 27
S A o S LR L R L L N
= 2% x 256 =255 256 = 5280
3rdd row =2 x 265 = 18711680
[o 2% =268and 2'% = 2% » 2% = 356 » 256 and 50 on)

Question. 171 The diameter of the Sun is 1.4 x 10° m and the diameter of the Earth is 1.2756
x 107 m. Compare their diameters by division.

Solution.

Ciafmater of ta Sun = 1,4 = 107 m

Diamater of the Essth = 1.2756 = 10° m

Fer comparison, we lave [o changa beth diamales in samsa posers of 10 Le.
LPFRE w107 = Do = 1

Hence, if wa fivice damater of Sun oy dismetar af Eatth, ws get
1w i
0012756 = 10F

2. diamater of Sun is 110 dmes the diamstar ot Esrth.

=110

Question. 172 Mass of Mars is 6.42 x 102° kg and mass of the Sun is 1.99 x 1030 kg. What is
the total mass?

Solution.

Mass of Mars = 6.42 x 1029 kg

Mass of the Sun = 1.99 x 1030 kg

Total mass of Mars and Sun together = 6.42 x 1029 + 1.99 x 1030

=6.42x10% +19.9x 10%° = 26.32 x 10%° kg



Question. 173 The distance between the Sun and the Earth is 1.496 x 108 km and : distance
between the Earth and the Moon is 3.84 x 108 m. During

solar eclipse, the Moon comes in between the Earth and the Sun. What is the distance
between the Moon and the Sun at that particular time?

Solution.

The distance between the Sun and the Earth is 1.496 x 10s km

=1.496 x 108 x 10° m = 1496 x 108 m

The distance between the Earth and the Moon is 3.84 x10% m.

The distance between the Moon and the Sun at particular time (solar eclipse) = (1496 x 108-
3.84x10%m=1492. 16x108m

Question. 174 A particular star is at a distance of about 8.1 x 103 km from the Earth.
Assuring that light travels at 3 x 108 m per second, find how long does light takes from that
star to reach the Earth?
Solution.
The destance balween star and Earth = 8.1 10" km= 81107 x 10° m

[ 1 berm = 1000 )
Since, Sght travals at 3 = 10" m per second.

So, tire taken by fight to reach 1ha Eartn
150 and &
_B1x10 x1cﬁ=a.ix1c? =.E:.1ntn‘-z.nm"'s
310 a1t 3

Question. 175 By what number should (-5) be divided so that the quotient may be equal to

(-5
Solution.
Let x be the numiber divide (~157 to get (-5 as & quotient
So (15" 4z = (-5)
1 .43 - 1]
— it - | e
i —1EKI 5 [ &
Tiz: i 1 1. -15
— e — o i — e ——
E *r § 8 r &5 1
&
= ¥ =

Question. 176 By what number should (-8) ® .be multiplied so that the product may be equal
to (-6)3?
Solution.
Lt ¥ be tha number multiplied with (—8) 2 ta get the product equal to (-6
= ® (-8 = (=67
o - - l:_‘-i:rﬂ = I:_E:I: -% :E

s L sl
-8} -6F 216 27

Question. 177 Find x.



i [—%T {-%]'T-HF

Using law of exponents, &7 +a” = (g™ " [-*&78 non-zero integer

) e

1
« [
= 7% = (-7F
On comparing powars of (-7), we galxr = - 2
) Eh-pﬂ- Eﬁ 2:l:+E‘
#werim (2] <(2] =(5]
Lising kaw of exponants, 8™ = 8" = (g™ *" f-ais non-zera inleger)
o [g]h#-ﬂ-ﬁﬁh[EJ;-ﬁE
' 5/ = - |5
DN COMPAaning powers clf[%} wa get

2xwfi+sd=x+2

= 25+ 9=z +2
o= x==7
Solution.
-3 22 i+ 1+ =132
- 3% {27} = 192
162
=% =" =04
3
= PR R R P e R TR
="' 2% o 2%
On comparing the powers of 2, wepatx =6
-T
(i) H\Ehm.[-?ﬁT o ;
Using law of exponants, x° =1 [ 2la non-zero integger]
=7
Then, [-E] =1
ri

It is possible andy, ifx =T,

T=7
So, [-E] -1
7

-

lHan:*.a.::':" e E-a'=1
{v) We have, 237 w g=**!
B4 air @IyE+"
= - i EE™) =2

Dn companing e powsrs of 2 we get
dr=Bx+3 = z=-1



fwi] 5 + 5~ =780

= 5‘+Er?5ﬂ [‘.'u’“'-—!n;]
3 a
28 5*{1+1]-?su
&
By
- E’{E] 50
= Exn?ﬁﬂxg
= 5 =125x6
= 5% = (25
o= 5’1::5‘
On cormparing the powars of 5, we gat
=4
(iya® +4° (i) a® - &°
fifi) a" = &* {iv) a" = b°
Question. 178 If a = — 1, b = 2,-then find the value of the following,
(i) aP+b2 (ii)aP — b
(iii) a® x b?(iv) aP* b2
Solution.
il Givan, a® + &*
I1£=—1andb=2,=h9nf—1F+[E]"=-‘|+-E1 ['—'ﬂ'"‘ﬂﬂl,,j
2413 |
2 2
(# Givan, & - b"
- 1 1
M= =1and b =2, then (-1 —l:.t:l‘-'l—E [-:a""‘=?]
% %y [0 |
2 P
i} Ghoan, 8° x b
L 1
==10=2, — 1=‘ . B ','-E‘mu-—.
Ha=-1b=2 then -1 =@y Howe [ a“"]
[ﬂl} Eﬂ‘n’qlﬁ "'bl‘
ffa=—1andb =2 then (-1 +|;er‘-1+2.'r-1x2-2 [—:-u‘“"- ‘]

Question.179 Express each of the following in exponential form.

. —1296 ~125
f'i

0) Tasa1 M 33

. 400 . —§25
() Zo60 ™) Toooo
Solution.

. 1208

(Afver, ———

o _ 14641 'y

Since, (6} >« (6) x (8) = (8) = 1208 = (6] and 11x 11 x 11 11 = 14841 = {11}

: -1m__rm*__[£]*
Expaonential form af e M ¥




=126

(i) Given, ——==
343
Sincs, (-5 % [-5) x {-5) = - 125= (-5 and 7 % 7 x 7 = 343 = [- 7]
125 (-5 [ ¥
Expenantial fos = -
port o a3 7f ?]
(&) Givan, 202
3964
Sinca, 20 x 20 = 400 = 20 and 83 x 83 = 3060 = (63
Exuunsnﬁa]iurm:fﬂ_g [-J
3860 (63° B3
(iv) Given, =523
10000

Since, 5% 5x 5x 5= 625= (5" and 10 x 10 x 10 x 10 = 1000 = (10

—£25 1

Capanarial farm of ———— i ?[IE] [;]‘
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