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Laws of indices

EXAMPLE

Find the positive integers for c and d, where c and d
are less than 5, such that :

a) 16¢ = 24 16=2* ¢=1 d=4
b) 5¢ = 254 25=5%2 ¢=2 d=1
c) 27¢ = 34 27=3% ¢=1 d=3

a Find the lowest positive integers for c and d, where c and d are greater than 1, such that:

a)8¢ = 24

b) 5¢ = 25¢

c) 2¢ = 44

7

7

7

e Find the value of x which make the following equations accurate:

a) 8% =64

b) x* = 42

c)3%* =729

4

7

7

e Find the lowest positive integers for c and d, where c and d are greater than 1, such that:

a) 2x+4 — gx+1

b) 83 — 22x+1

C) 32x — 94x—6

7

7

7

o Find the value of a in each of the following equations:

a) 16v/2 =2¢

b) 272 = 3%

c)5% =5Va

7

7

7

e Find the value of x in each of the following equations:

1
a)32’C><§><39=3x b)2z x 272 = 8%

c)53xX125+§=5x

7

7

7




Indices — Negative and fractions

EXAMPLE

Write as powers of 2

(i3 2-1
1 1 3
(i) V8 82 =(2%)2 =22
3 1 3 z
(iii) V4 43 = (22)3 =23
c Write as powers of 2
1 2 2
e Write as powers of 3
1 3 9

9 Evaluate
2
4
a) (3)

Ve

o Evaluate
) (1)

)E

7

e Evaluate
) (%)

)3

7




Indices — Solving equations

Solve the equations

(i) 107 = 0.1 01=—+ -1 _ 491 =-1
e T 10 10! p=
1
(i) (25k?)2 =15  /25k2 =5k 5k=15 k=3
1 1 1
(i) 75 == ti=3 =5 =2 t=23=8
t3
c Solve the equations
1 1
a)5? = 0.2 b) (8k3)3 = 12 otz =

o Solve the equation

8x+1
o = 16
e Solve the equation /
16* 1
ox—1 22
o x=22 y=2P

xy = 32 and 2xy? = 32
Find the value of aand b

5
e Find an expression for k in terms for y*
y = 16 X 10°€ where k is an integer.

Where k is an integer. Give your answer in standard form

i




Solutions

Page 1 — Laws of indices

l.a)c=2 d=6:82=2°=64
b)c=4 d=2:25%=5%=625
Oc=4 d=2:2*=42=16
2.a)x=2: 82 =64
b)x=2:42=2*=16

c)x=23:3%=1729 2x =6
3.a)x=2: 2" =220 x4 4=2x+2

b) x =4: 29 =2+ 2x+1=9

Ox=2:3%=324"60 2y =8y —12

4a)a=45:16=24V2 =22 >~ 4+ 4 =4~
b) a=3:27=3% 5272 = (3%)? =3¢
-30=3%52a=6->a=3
0)a=25:52+5=+ya->5=vVa—-»>a=5%=25
5.a)x = —7: 3% x 372 x 39 = 3247 = 3%
2x+7=x->x=-7

1 -3 _3 3
b)x=-2:2 z=(2%%-2 2=23a—>3a=—5
C)X=—21 53x % 53 - 5-1 — §3x+4 — gx

5>3x+4d=x-2x=—-4->x=-2

Page 3 — Indices (solving equations)

- 1. _1_1_ a1
Layp=-1:02=-=5=5
b)k=6 : V8k3=2k — 2k=12

1 1
Ot=25:tz2=5 == - tz2=5 > t =52
tz 5

1 23(x+1)
2a)x=5:1——=2" > 3x+3-x=4-> 2x=1

1 2% 1 1
Bx=—viom=2 Ax—(x-1)=7

Bx+1=2 > 6x+2=1 > 6x=-1
4.a=6,b=—1: 23 x2P =25
indexlaws—>a+b=5(1)—>2><23><22b:25
using indices » 1 +a+2b=5—-a+ 2b=4(2)
2)-) b=-1- Sincea+b=5a=6

5.3.2x 101%*1: y = 16 x 108k
5 5 5 5
y* = 164 x (108%)7 - y3 =32 x 101k
5
y% =3.2x 10 x 101

Page 2 - Indices (negative and fractions)

-2 -1,2_1
1.2)2 by2-t: Z=1

1 2
023 :4=2% =213

43 23

2.1 1 1
2.a)32:3—2 b)37z: 31 + (33%)2

5 1
c)33:32+33

16 7. (5 25
3.2) b)z;.(g) =2




