Chapter 7 -Indices

Exercise 7(A)

1. Evaluate:

(i) 33 x (243)23 x 9113

(i) 54 x (1255 + (25)112

(i) (27/125)2 x (9/25)32

(iv) 70 5 (25)3?2 — 53

(V) (16/81)%/4 x (49/9)32 + (343/216)2
Solution:

(i) 33 x (243)23 x 913 =33 x (3x 3 x 3 x 3 x3)23 x (3 x 3)"
= 38 x (35):23 x (32) 13
=33y 23)-10/3 X 3-2 [AS (am)n = amn]
=33—10/3—2/3 [amxanxapzam+n+p]
=3 (9-10-2)3
= 3-3/3
=31
=1/3

(i)) 54 x (125)55 + (25) 12 = 54 x (5 x 5 x 5)5 + (5 x 5)12
= 54 x §53)5/3 + (52-1/2

— 5-4 X 53X 5/3) = ( 2 X -1/2) [AS (am)n — amn]

= 54 x 55 + 51

=54 x 55 x 51 [As 1/a™m = a(mM = gm]
= 5(-4+5+1) [am x a" x aP = am*n+p|
= 52

=25

(ii}) (27/125)2% x (9/25)%2 = (3 x 3 x 3/5 x 5 x 5)23 x (3 X 3/5 x 5)32
= (33/53)2/3 X (32/52)-3/2
- (3/5)3x2/3 X (3/5)2x-3/2 [AS (am)n - amn]
= (3/5)2 x (3/5)3
= (3/5)2-3 [a™ x a"=a™* "]
= (3/5)1
= 5/3

(iv) 70 x (25)32 - 53 =1 x (5 x 5)32 - 53 [As a° = 1]
= (52)-3/12 _ /§-3
25 x-3/2_5 -3 m\n — omn
5) 5 [As (@m)" = a™"]
=53.53
=1/5%-1/5%
=0

) (16/81)34 x (49/9)32 + (343/216)23
(2x2x2x2/3x3x3x3)¥Mx(7Tx7/3x3)%+(7x7x7/6x6x6)*3
(

(v
; 24/34)—3/4 X (72/32)3/2 = (73/63)2/3
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(2/3)4 x -3/4 X (7/3)2 x3/2 = (7/6)3 x 2/3

= (2/3)3 x (7/3)® + (7/6)? [As (@m)" = a™]

= [1/(2/13)3 x (7/3)%) (7/6)? [As a™=1/am]

= [(3/2)3 x (7/3)%] x (7/6)2

= (3/2)% x (7/3)* x (6/7)? [As (a/b)™ = (b/a)™
=3/2x3/12x3/2xT7I3x7/3x7/3x6/7x6/7

=(7x3x3)2

= 63/2

=31.5

2. Simplify:

(i) (8x3 + 125y3)23
(i) (@a + b)". (@' + b")
5T -6 x

5I'I+J.

(iii) 9x 5" - 5" x 27
(iv) (3x2)3 x (x9)23
Solution:

(i) (8x3 + 125y2)28 = (8x3/125y3)28
= (2x x 2x x 2x/5y x 5y x 5y)?3
= (2x3/5y3)23
= (2x/5y)3 x 2/3

(2x/5y)?

4x2/25y?

(i) @+ b)'. (@' + b)) =1/(a+b)x (1/a + 1/b)
=1/(a+ b) x (b +a)/ab
= 1/ab

(iii)

5n+3_6x5n+1 _5n+1)<52—63<5n+1
9y BN _ 5Ny 2F 9y 5N 5Ny 2F

5”+1><(52—6)

T 5y (9-4)

S x5 % {25-6)
5 x {9- 4)

(5! x 19)/5

19

(iv) (3x2)3 x (x9)23 = 33 x (x2)3 x (x)0X23
=33 2x-3 9x2/3
-5 0
=33x1
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=1/27

3. Evaluate:
(1) V%, + (0.01) 112 — (27)23
(i1) (27/8)23 — (1/4)2 + 5°

Solution:

() 4 + (0.01) 12 — (27)23 = (Vs x %) + (0.1 x 0.1)2 — (3 x 3 x 3)23
= \/(1/2)2 + (0_12) -1/2 _ (33)2/3
=1+ (0_1)2x-1/2 _ (3)3x 23
=%+ (0.1)" — (3)2
=% +1/0.1 - 32
=% + 1/(1/10) - 9
=% +10-9
=% +1
=3/2

(il) (27/8)23 = (1/4)2 + 50 = (3 x 3 x 3/2 x 2 X 2)23 — (1/2 x 1/2)2 + 5°
= (33/23)2/3 _ (1/2)2)-2 +1

(3/2)3x2/3 - (1/2)-4 + 1

(3/2)2 — (5)* + 1

(3/2)2 — 24 + 1

(Bx3)/(2x2)—(2x2x2x2)+1

9/4 - 16 +1

(9 — 64 + 4)/4

-51/4

4. Simplify each of the following and express with positive index:
(i) (34/2:8)14

) (273799

(!II) (32)25 = (125)23

(V)1 - {1 - (1-nyp17

Solution:

(i) (34/2:8)114 = (28/34)1/4
= (28)1/4/(34)1/4
-GS
= 2?13
=4/3

(i) (27-3/93)1/5 = (93/273)1/5

[(3 x 3)3/(3 x 3 x 3)3"/5
[(32)3/(33)3]1/5

[(3)2 X 3/(3)3 X 3]1/5
[(3)°/(3)°"




Chapter 7 -Indices

= [(3)89]"s
= (3)3x 15

= (Fhas

(III) (32)-2/5 - (1 25)-2/3 = (32)-2/5/(1 25)-2/3
= (125)23/(32)25
=(5x5x5)2P(2x2x2x2x2)%
= (53)2/3/(25)2/5
= 53x2/3/25x2/5
= 52/22
= 25/4
(V=0 = (1 -ny 1 = [1 = {1 =101 - )y
[1={((1-n)=1)/(1-n)y"]"
[1={=n/(1-n)}"]"
[1—{=(1-n)n}]"
[1+(1-n)/n]’
[(n+1-n)/n]’
[1/n]"

5

5.1f 2160 = 22, 3, 5¢, find a, b and c. Hence, calculate the value of 32 x 2 x 5<,
Solution:

We have,

2160 = 22x 3Px 5¢

(2x2x2x2)x(3x3x3)x5=22x3>x5¢

24x 33x 5" =22x 3Px 5°

= 23x 3°x 5°=24x 33x 5!

Comparing the exponents of 2, 3 and 5 on both sides, we get

a=4,b=3andc=1

Hence, the value

3ax 2P x5¢=3%x23x 5"
=(B8x3x3x3)x(axax2)x1/5
=81x1/8x1/5

=81/40
6. If 1960 = 22, 5b, 7¢, calculate the value of 22, 7°. 5<¢,
Solution:
We have,

1960 = 22x 5P x 7¢
(2x2x2)x5x(7x7)=22x5x 7°
23x5'x 72 =22x 5bx 7¢

=>23x bbx 7¢=22x 51x 72
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Comparing the exponents of 2, 5 and 7 on both sides, we get
a=3,b=1andc=2
Hence, the value
23, 7. 5¢=23x71x 52
=(YaxVax V) x7x (1/5 x 1/5)
=1/8 x 7 x 1/25
= 7/200

7. Simplify:

98 27 PO
(i) Hy 213 Tr2a

Fx 27 L gy 3l
(i) 8x3"-5x27"
Solution:

(i)

3133 g 3
83'3)(25)(226 (2) x2 x22
gy PHay o7oa - ST o R e

23><36 v 25 v 226
= 527 olla  ~Za
296 - 25 - 226

of  plla, orea
_ 29a+5+2a—2—11a+2a

_ 22&+3

(ii)
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3x 27" L g 301 _ 3x{3x3x3]n+1+3x3x33n_1
gx3M-5x27"  2x2x2x3"-5x(3x3x3)

3x(3° )”+1+32x33”‘1
i 2 x3% - 5x(3)
3x33n+3 +33n+1
3x{33)n—5x(33)n
33n+3+1 +33n+1
3x{33)n—5x(33)n
33n+4+33n+1
3x{33)n—5x(33)n
L i
3x{33)n—5x(33)n
_33”(34+31)
() (8- 5)
3(3%+ 3)
PNy 3
=3x3x3x3+3

3
8143

8. Show that:
(amam)mn x (a"/a')™! x (alJa™)-m =1
Solution:

Taking the L.H.S., we have
(am/a-n)m-n X (an/a-l)n-l X (aI/a-m)I-m

= (am X an)m-n % (an xa')”" % (al % am)l-m
= (gmtn) m-n x an+| n-l x al+m I-m
=(5.m2 ) (ﬂzlaﬂz(w? )

— EIr|'|2 —n2 +n2 —.l!z +1!2—r|'|2
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a0
1

9. Ifa=xm™n x!; b =x".x™and ¢ = x"*™, x",
Prove that: am™". b™. ¢ =1
Solution:

We have,

a=xmn x

b = xn* xm

c=x"m, xn

Now,

Consideringthe L.H.S.,

am-n, bn-l_ Cl-m

= (Xm+n_ Xl)m-n_ (Xn+l_ Xm)n-l_ (Xl+m_ Xn)l-m

= [X(m+n)(m-n)_ Xl(m-n)]_ [X(n+l)(n-l)_ Xm(n-l)]_ [X(I+m)(l-m)_ Xn(I-m)]

:Km2—n2+ml—n|+n2—|2+mn—n|+|2—m2+n|—mn

= XO

=1

=R.H.S

- Hence proved.

10. Simplify:
53 " +ab+b= Xb b= +bc+c= " c=+cata
- . x JE— —_—

(i) [Xh] [XC] [xa]

2
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_ (xam)az—ab-l-bz ) (xbﬂ)b?-bmcz f —catd

33 3,3 a3,.3
53 +hb x ><I:u + w % C +3
><.33+I:.3+I:|3+|:3+-:3+a3

(.a|3+I:|3+I:|3 +c3+c3+a3)
4

Aewtact)
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