CHAPTER ONE

Indices Exponential Equations And Application Of Algebra

Indices:
1. a"xa™ = a"*m
This is the first law of indices.
2. an - am — an—m

This is the second law of indices.

Examples:
28 x 24 =234 = Q7
26X24 - 26+4:210
3F*x3 = 3F*x3=341 =35
36X32 :36+2 :38
23 X 24X 22 - 23+4+2 — 29
43X 4 X 4% =48 x 41 x 42 = 43142 = 45
26 24 = 06422
8 3¥-3P=32=3°
Simplify the following:
23 x 26
1. ”

N o gk wdRE

Soln.
23 x 26 =236 =29 =29 24=09-4=25
24 24 24

2. 34 X 36 :34 X 36: 34+6 — 310 — 3107 1 39'
3 3! 3t 3t
3. 24x2x23=24183= 8 =088 -0
26 X 22 26+2 28

N/B: Any number raised to the power zero = 1.
4. 99" x397°=9x3xaZxa® =27 xa®*® = 27x a> ©

=27a"*
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5. a*xa’=a*?=g%2%2=3"
6. 3a% x 2a®=3x2a*xa3=6xa*?

=6a* *=6a’
N/B:1 =1xa? =a?
a2
2.1 =1xa?=a?
a—2

3.1=1x32=3?

32

4,1 =1x3?=3°
3-2

5,9 = 9xa’=3xa=3a
3a?2 3

6. 9 = 9xa’=3a?

3> 3

7.4 = 4xa’=2xa?=2a?
23> 2

8. 4 = 4xa’=2xa’=2a’
2a% 2

9. 4a%x2a®=4x2xa’xa’

233 2xa’

=8xa*=4xa*xad
2xa’

=4xa*t3=4a"
10.2a%x 6a*=2x6 xa?xa*
3a 3xa
=12a%**=4a°=4a°xat
3xal al
- 4a271
=4a' = 4a
11.3a° b x 4a®b* =3 x 4 x a®x a 3 x b* x b*
=12ab°
12.3a%b?x5a?b*=3x5xa3xa?xb’>xb*
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=15a® b?

13.33° b x6a°b* = 3x6xa’xa®xbxb*

2ab? 2 xaxh?
=18a°h° = 9xa’xalxb’xb?
2 X ax b?
=9a* b®

Exponential Equations:

N/B: 1. 4 = 22

3.

8=2x2x2=23

4, 32=2x2x2x2x2=2°

5. 64=2x2x2x2x2x2=2°%
6. 25=5x5=5?

7. 125=5x5x5=5%

8. 16=4x4=4?

0. 64=4x4x4=43
10.9=3x3=3?

11.27=3x3x3=38
12.81=9x9 =92
13.81=3x3x3x3=3*

Q1. If 2* = 8, find x.

Since8=2x2x2=2%then2x=8=>2x=22=>x =3,

Soln.

Q2. Given that 2x* ! = 16, find x.

Soln.
16=2x2x2x2=2*
_._2x+1:16 => 2x+1:24
=>x+1=4,=>x=4-1=3.
Q3. If 4%~ 1 =64, find x.

Soln.
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64=4x4x4=4
-'-42)(_1:64
=>42x—1=43
=>2x-1=3,

=> 2x=3+1=4.
aX=4Y=2,

Q4. Given that 52"~V =125, find n.

Soln.
125=5x5x5=5%
52(n—l)= 125
=> 52(n—l)= 53
=>2(n-1)=3,=>2n-2=3,
n2n=3+2=>2n=25,
~n=>3,=25.
Q5. Given that 2** ! = 8% find x.

Soln.
2X*1=8% put 8 =23
= 2x+1: 23x
=>Xx+1=3x,=>1=3Xx-X
=>1 =2,

= X= 1/20rx=0.5.

Q6. If 32~V = 27% determine the value of x.
Soln.

27 =33

32(x— 1) — 27x

=> 32(x71) — 33x

=>2(x—1) = 3x, => 2x — 2 = 3,

=>2X — 3Xx =2,

=>-X=2=>X=-2

Q7. Given that 2*~1 = 16**1, find the value of x.
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Soln.
16 = 24
2x—1= 16x+1
= 2x—1= 24(x+1)
=>x-1=4(x+1),
=>x—-1=4x+4,
=>X-4x=4+1,
=>-3x=5
=>x="/3=-1.6.

N/B: If there is a plus or a minus sign between a number and a letter, they must be
placed within a bracket before a number can be used to multiply them.

Q8. If 3" = 81" find the value of n.

Soln.
81=3*
a3n=81"1=>3"= 34(n—1)
=>n=4(n-1),
=>n=4n-4
=>n+4 =4n,
=>4=4n-n=>4=3n,
=>n=%3=13.

Q9. If 326-D = 27%*2 find the value of x.
Soln.
27 =33
_._32(x—1): 27x+2
= 32(x—1): 33(x+2)
=>2(x—1) =3(x + 2),
=>2X—-2=3X+6,
=>-2=3X+6 - 2X,
=>-2-6=3x—-2X
=>-8=X,
~ X =-8.
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Q10. Given that (/2) "** =14, determine the value of n.
Soln.

Ys = (2)?

(1/2) n+1_%

=> (1/2) n+1_— (1/2)2

=>n+1=2,=>n=2-1

=>n=1.
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