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EXERCISE 6.2 PAGE NO: 6.28

1. Using laws of exponents, simplify and write the answer in exponential form
(i) 23 × 24 × 25

(ii) 512 ÷ 53

(iii) (72)3

(iv) (32)5 ÷ 34

(v) 37 × 27

(vi) (521 ÷ 513) × 57

Solution:
(i) Given 23 × 24 × 25

We know that first law of exponents states that am × an × ap = a(m+n+p)

Therefore above equation can be written as 23 x 24 x 25 = 2(3 + 4 + 5)

= 212

(ii) Given 512 ÷ 53

According to the law of exponents we have am ÷ an = am-n          
Therefore given question can be written as 512 ÷ 53 = 512 - 3 = 59

(iii) Given (72)3

According to the law of exponents we have (am)n = amn

Therefore given question can be written as (72)3 = 76     

(iv) Given (32)5 ÷ 34

According to the law of exponents we have (am)n = amn

Therefore (32)5 ÷ 34 = 3 10 ÷ 34

According to the law of exponents we have am ÷ an = am-n          
3 10 ÷ 34 = 3(10 - 4) = 36

(v) Given 37 × 27

We know that law of exponents states that am x bm = (a x b)m

37 × 27 = (3 x 2)7 = 67

(vi) Given (521 ÷ 513) × 57

According to the law of exponents we have am ÷ an = am-n          
= 5(21 -13) x 57

herefore above equation can be written as 23 x 24 x 25 = 2(3 + 4 + 5)

212

i) GGGiiiiven 512 ÷ 53

ccccooordinggg to the law ooooooooffffffff eeeexxxxxxpppppppppoonnneeentttss wwwwwwwwweeeeeee hhhhhhaaavvvvvvveeeeeeee aaaaaaammmmmmm ÷÷÷ ann == aamm-nnn          
heereefooooorreeeee ggggiivvvvennnnn qqqquuuueeeesssssttttttiiiioooooonnnnnn ccaaannn bbe wwwwriiiiiiitttttttttteeennnnnn assssssss 555555512 ÷÷÷÷ 55553 == 5551211  - 333 == 5559999

ii) GGGiven (72)3

ccorddding to the law of exppponents we have (am)n = amn

hereforeeee ggggiven questiiioooonnn can be written as (72)3 = 76     
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= 58 x 57  
According to the law of exponents we have am x an = a(m +n)

= 5(8+7) = 515

2. Simplify and express each of the following in exponential form:
(i) {(23)4 × 28} ÷ 212

(ii) (82 × 84) ÷ 83

(iii) (57/52) × 53

(iv) (54× x10y5)/ (54 × x7y4)

Solution: 
(i) Given {(23)4 × 28} ÷ 212

{(23)4 x 28} ÷ 212= {212 x 28} ÷ 212 [According to the law of exponents we have (am)n = amn]
= 2(12 + 8) ÷ 212[According to the law of exponents we have am x an = a(m +n)]
= 220 ÷ 212 [According to the law of exponents we have am ÷ an = am-n]
= 2 (20 - 12)

=  28

(ii) Given (82 × 84) ÷ 83

(82 × 84) ÷ 83 [According to the law of exponents we have am x an = a(m +n)]
= 8(2 + 4) ÷ 83

= 86 ÷ 83[According to the law of exponents we have am ÷ an = am-n]
= 8(6-3) = 83 = (23)3 = 29

(iii) Given (57/52) × 53

= 5(7-2) x 53[According to the law of exponents we have am ÷ an = am-n]
= 55 x 53[According to the law of exponents we have am x an = a(m +n)]
= 5(5 + 3) = 58

(iv) Given (54× x10y5)/ (54 × x7y4)
= (54-4× x10-7y5-4) [According to the law of exponents we have am ÷ an = am-n]
= 50x3y1 [since 50 = 1]
= 1x3y

3. Simplify and express each of the following in exponential form:
(i) {(32)3 × 26} × 56

(ii) (x/y)12 × y24 × (23)4

2   2 [According to the law of exponents we have a x a a ]
220 ÷ 212 [AAAccccccooorrddiiinnnggg to the law of exponents we have am ÷ an = am-n]
2 (20 - 12))

28

i) GGGivveeen ((((888888222 ×× 888844)))) ÷ 888883

82 × 8844) ÷÷÷ 883 [Accccooooordddiinng to the law of expoooooonnnnnnneeenttss wwee hhavvee aaammm xxx aaan === aaa(m(m +n)n)]
8(222 + 44)) ÷ 8833

86 ÷÷÷÷ 83[According to the laaawww of exponents we have am ÷ an = am-n]
8(6-3) = 8883 = (23)3 = 29
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(iii)(5/2)6 × (5/2)2

(iv) (2/3)5× (3/5)5

Solution:
(i) Given {(32)3 × 26} × 56

= {36 × 26} × 56[According to the law of exponents we have (am)n = amn]
= 66 × 56 [since law of exponents states that am x bm = (a x b)m]
= 306

(ii) Given (x/y)12 × y24 × (23)4

= (x12/y12) × y24 × 212

= x12 × y24-12 × 212[According to the law of exponents we have am ÷ an = am-n]         
= x12 × y12 × 212

= (2xy)12

(iii) Given (5/2)6 × (5/2)2

= (5/2)6+2[According to the law of exponents we have am x an = a(m +n)]
= (5/2)8

(iv) Given (2/3)5× (3/5)5

= (2/5)5[since law of exponents states that am x bm = (a x b)m]

4. Write 9 × 9 × 9 × 9 × 9 in exponential form with base 3.

Solution:
Given 9 × 9 × 9 × 9 × 9 = (9)5 = (32)5

= 310

5. Simplify and write each of the following in exponential form:
(i) (25)3 ÷ 53

(ii) (81)5 ÷ (32)5

(iii) 98 × (x2)5/ (27)4 × (x3)2

(iv) 32 × 78 × 136/ 212 × 913

Solution:
(i) Given (25)3 ÷ 53

= (52)3 ÷ 53[According to the law of exponents we have (am)n = amn]

(2xy)

ii) Giveeenn (5/2)6 × (5/2)22

(5/2222)6+2[According to the laaaw offf eeexponnneeents we havee am x an = a(m +n)]
(55///2)8

v) Giiveen (22/33)555× (((333//555)5

(2///55))555[siiinnce llaaaw ooffffff exponenttts states that am x bm = (a x b)m]

. Writeee 999 × 9 × 9 × 9 × 999 iinn exponential form with base 3.
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= 56 ÷ 53  [According to the law of exponents we have am ÷ an = am-n]   
= 56  3

= 53

Given (81)5 ÷ (32)5[According to the law of exponents we have (am)n = amn]
= (81)5 ÷ 310[81 = 34]
= (34)5 ÷ 310 [According to the law of exponents we have (am)n = amn]
= 320 ÷ 310

= 320-10 [According to the law of exponents we have am ÷ an = am-n]
= 310

Given 98 × (x2)5/ (27)4 × (x3)2

= (32)8 × (x2)5/ (33)4× (x3)2[According to the law of exponents we have (am)n = amn]
= 316 × x10/312 × x6

= 316-12 × x10-6[According to the law of exponents we have am ÷ an = am-n]
= 34 × x4

= (3x)4

Given (32 × 78 × 136)/ (212 × 913)
= (32 × 727 × 136)/(212× 133 × 73)[According to the law of exponents we have (am)n = amn]
= (212 × 7 × 136)/(212× 133 × 73)
= (76 × 136)/(133 × 73)
= 916/913[According to the law of exponents we have am ÷ an = am-n]
= 916-3

= 913

6. Simplify:
(i) (35)11 × (315)4 (35)18 × (35)5 

(ii) (16 × 2n+1  4 × 2n)/(16 × 2n+2  2 × 2n+2)
(iii) (10 × 5n+1 + 25 × 5n)/(3 × 5n+2 + 10 × 5n+1)
(iv) (16)7 ×(25)5× (81)3/(15)7 ×(24)5× (80)3

Solution: 
(i) Given (35)11 × (315)4 (35)18 × (35)5

= (3)55 × (3)60  (3)90 × (3)25[According to the law of exponents we have (am)n = amn]
= 3 55+60  390+25

= 3115 - 3115

3  x /3  x
316-12 × x10-6[[[AAAcccccoorrrdddiinnngg to the law of exponents we have am ÷ an = am-n]
34 × x4

(3x))))444

GGGiiiiveennnnnn (((((333322 ×××× 7777778888 ××××× 1113333333333666666)))))))//////// (222221112 ××× 999111111333333333)))))))
(3332 ×× 772777 × 113336)/////((2221112× 133 × 7773)[Accordinngggggggg  tttttto tthhee llaaww ooff eexxppoonnennttss wwee hhaaavvveee (((aaammm)))n = amn]
(211122 ××× 7 ×× 11336)/////(((222211112× 133 × 7773)
(76 ××× 136)/(133 × 73)
916/91113[[[According to thheee law of exponents we have am ÷ an = am-n]
916-3
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= 0
(ii) Given (16 × 2n+1 4 × 2n)/(16 × 2n+2 2 × 2n+2)
= (24 × 2(n+1) -22 × 2n)/(24 × 2(n+2) -22+1 × 22) [According to the law of exponents we have 
(am)n = amn]
= 22 × 2(n+3-2n)/)22× 2(n+4-2n+1)

= 2n × 23 2n/ 2n × 24 2n × 2
= 2n(23 1)/ 2n(24 1) [According to the law of exponents we have am ÷ an = am-n]         
= 8 -1 /16 -2
= 7/14
= (1/2)

(iii) Given (10 × 5n+1 + 25 × 5n)/(3 × 5n+2 + 10 × 5n+1)
= (10 × 5n+1 + 52 × 5n)/(3 × 5n+2 + (2 × 5) × 5n+1)
= (10 × 5n+1 + 5 × 5n+1)/(3 × 5n+2 + (2 × 5)  × 5n+1) [According to the law of exponents we 
have (am)n = amn]
= 5n+1 (10+5)/ 5n+1 (10+15)[According to the law of exponents we have am ÷ an = am-n]         
= 15/25
= (3/5)

(iv) Given (16)7 ×(25)5× (81)3/(15)7 ×(24)5× (80)3

= (16)7 ×(52)5× (34)3/(3 × 5 )7 ×(3 × 8)5× (16 × 5)3

= (16)7 ×(52)5× (34)3/37 × 57 × 35 × 85× 163× 53

= (16)7/ 85 × 16 3
= (16)4/85

= (2 × 8)4/85

= 24/8
= (16/8)
= 2

7. Find the values of n in each of the following:
(i) 52n × 53 = 511

(ii) 9 x 3n = 37

(iii) 8 x 2n+2 = 32
(iv) 72n+1 ÷ 49 = 73

(v) (3/2)4 × (3/2)5 = (3/2)2n+1

(vi) (2/3)10× {(3/2)2}5 = (2/3)2n 2

(10  5  5  5 )/(3  5  (2  5)   5 ) [According to the law of exponents we 
ave (am)n = aaamn]]
5n+1 (111000+5)/ 5n+1 (10+1555))[[[According to the law of exponents we have am ÷ an = am-n]       
15////2225
(33///5)

v) Giiveen (116)7 ×××(22222555))5× (81)3/(1115)7 ×(24)5× (((((((((88888888000)33

(1666))77 ××(55522)5×× ((34444)))))33////((((3 × 5 )7 ×(((33 × 8)5× (16 × 5)3

(16)))7 ×(52)5× (34)3/37 × 57 ×× 3335 × 85× 163× 53

(16)7/// 8885 × 16 3
(16)4/85
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Solution:
(i) Given 52n x 53 = 511

= 52n+3 = 511

On equating the coefficients, we get
2n + 3 = 11

2n = 11- 3
2n = 8
n = (8/2) 
n = 4

(ii) Given 9 x 3n = 37

= (3)2 x 3n = 37

= (3)2+n = 37

On equating the coefficients, we get
2 + n = 7

n = 7 - 2 = 5

(iii) Given 8 x 2n+2 = 32
= (2)3 x 2n+2 = (2)5     [since 23 = 8 and 25 = 32]
= (2)3+n+2 = (2)5

On equating the coefficients, we get
3 + n + 2 = 5

n + 5 = 5
n = 5 -5
n = 0

(iv) Given 72n+1 ÷ 49 = 73

= 72n+1 ÷ 72 = 73 [since 49 = 72]
= 72n+1-2 = 73

= 72n-1=73

On equating the coefficients, we get
2n - 1 = 3

2n = 3 + 1
2n = 4
n =4/2 =2

(v) Given (3/2)4 × (3/2)5 = (3/2)2n+1

On equating the coefficients, we get
+ n = 7
n = 777 - 2 = 5

ii) GGGiven 8 x 2n+2 = 322222
(222)3 x 2222n+nn+n++2 = ((((22222)))5555     [[[[[ssssiiinnnnnnccccceeeee 222333 === 8 annnnddddddd 222222555 == 333333332222222]]]]]]
(222)3++n+++2 === ((2)5

On eeeqquuuatiiinng tthhee cccooeeeffficients, wwe get
+ n ++ 2 = 5
n + 555 == 5
n = 5 5
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= (3/2)4+5 = (3/2)2n+1

= (3/2)9 = (3/2)2n+1

On equating the coefficients, we get
2n + 1 = 9

2n = 9 - 1
2n = 8
n =8/2 =4

(vi) Given (2/3)10× {(3/2)2}5 = (2/3)2n 2

= (2/3)10 × (3/2)10 = (2/3)2n 2

= 2 10  × 310/310 × 210 = (2/3)2n 2

= 1 = (2/3)2n 2

= (2/3)0 = (2/3)2n 2

On equating the coefficients, we get
0 =2n -2
2n -2 =0
2n =2
n = 1

8. If (9n × 32 × 3n (27)n)/ (33)5 × 23 = (1/27), find the value of n.

Solution:
Given (9n × 32 × 3n (27)n)/ (33)5 × 23 = (1/27)
= (32)n × 33 × 3n (33)n/ (315 × 23) = (1/27)
= 3(2n+2+n) - (33)n/ (315 × 23) = (1/27)
= 3(3n+2)- (33)n/ (315 × 23) = (1/27)
= 33n × 32 33n/ (315 × 23) = (1/27)
= 33n × (32 1)/ (315 × 23) = (1/27)
= 33n × (9 1)/ (315 × 23) = (1/27)
= 33n × (8)/ (315 × 23) = (1/27)
= 33n × 23/ (315 × 23) = (1/27)
= 33n/315 = (1/27)
= 33n-15 = (1/27)
= 33n-15 = (1/33)
= 33n-15 = 3-3

On equating the coefficients, we get
3n -15 = -3

On equating the coefficients, we get
=2n -2

n -2 =000
n =2222
= 111

. Ifff (99nnn × 322 ×× 333nn (((22777)n)/ (33)5 × 23 = (1/2777777777)))))),,, finndd tthhee vvaalluuee ooff nn.

olutttiiioon:
iven (999n × 32 × 3n (27))))n)))/// (33)5 × 23 = (1/27)
(32)n × 33 × 333nnnn (3333333)))nnn// (315 × 23) = (1/27)
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3n = -3 + 15
3n = 12
n = 12/3 = 4


