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EXPONENTIAL EQUATIONS

In Grade 9 you learnt that in an exponential equation, the exponent is the uvnknown.

EXAMPLE 4

Solve the following equations:

(a) 4.25%% =4 ® (0.5 = [ﬂx (€ 9 43" =36
Solutions

(a) 4.25% =4

®) 0.5 {1]

& {E—I:II—]. — Eg -1 :II
o z—x'r]. — E—EI

s=r+l=-2x
sx=-1

© F+371=34

(3 +33=36
L343 3236
L3T(1+3)=36
L37(4)=36

-3 =9

S =

s =2

nx=1

525 =] [divide both sides by 4]
L3 =5t [write 25 to base S and 1 as 3 ]
50 =50 [multiply exponents]
~n2x+6=0 [equate exponents]

L2x=-0

nx=-3

[write 0.5 as a fraction and 4 as 2°]

i 1
[apply the definition F=ﬂ' "

[multiply exponents]
[equate exponents]
[solve]

[write 9 to base 3]

[apply the rule a™™" =a™. a"]
[factorise]

[simplify]

[divide both sides by 4]

[write 9 to base 3]

[equate exponents]
[solve]



EXERCISE 5

(a) Solve the following equations:
(1  2*=1 () =3 (3) 3=27 4 #=16
5y TF=40 (8§ M ™o @ 121¥=1n
@ F=P=g1 oy 55°=5 (a1 23=162 (12) 8§.2=128

L L
Ll
4

I
[
e
e

1 1 1 1y
13) 3 =— 14) 45 =— 15) 5¥=— 16 —| =4
(13) 5 a9 — oy 5 9 (3]
-l-ur l-ur 1 -lxx—l 1 1 .,
1M |- =16 (18 |=|=—= @9 3=| =- @o -.2*=1
n [_4, (15 {3, w7 @ [_3, ; G0 g
(b) Solve the following equations:
(1y 5.9°1=5 (2) 749" =40 () o
@ sos-l 5 [(A-X ® (0257 =0.125
o 25 \3) 27 . o
(M (0. =004 (8)  0,4°=0064 © 3% =9
(10) 4°=16"" (y  F.ol=s1 (12) (0,5 =47
(13) s1**=2777 (14) 8% =241 (15) 4.2%=(0,5)?

{c) Solve the following equations:
(1  irriong @ -2.5=75 (3) F+F+¥F=7F
@ 7Tia =147 (5 23714395 -243

EQUATIONS WITH FATIONAL EXPONENTS (FEACTIONS)

EXAMPLE 5
Solve the following equations:
(a) xJ"=4 {b) xi—ﬁx:]‘+ﬁ=ﬂ

Soluons

(a) _T% =4

[J:J"j} — 4 [raise both sides to the reciprocal of the exponent)
sx=81

(b) .1’%' —Sx%+ﬁ=ﬂ
(x!ff syt 46-0 [chanze the expression 3 0 (x*}l 1
ll:x;I - 3:“[1* -=0 [factorise the trimomual]
x‘k =3 or x!r= 2

{x!'j" =3 or {x!'}J' =2*

Sx=81 ofr x=16



EXERCISE 6

(a) Solve for x:

1 =3 @ =2 3 -1
@ =2 5 -4 © =27
()  xT=32 @ =128 © 3 =729

(b) Solve for x:
(1 .1:i —'?::'*+12=U (2 xJ" —Er"]‘ +16=0 (3) xi' —Ex"]' +7=0
4 .1:!‘—&;"!s +8=0 (3 x']" —3:‘]"r+2=l] (6) :1:'—5".!:'1*’f +18=0

CONSOLIDATION AND EXTENSION EXERCISE

(a) Simplify without using a calenlator:

(1) 2+ @ 22" +xn” (3) al+b’!
) (a+b)” (5 @o-30128" (e ahh oo’
(M Gy +2()* (8  Gr+3xc) @ () (4
L . 1
12x72)* 32%.25° gt 2%
(10) [Ilgx_ﬁyrj ) T (12) &
U R, B S [x*}‘}*. [ﬁ y. {.:'J"j'l
B g 9 5.2°7 () ()2
121 -4 F-3.27_27 50 -10°
19 ¥ (n 243 )

(b) Solve for x:

(1) 4°=025 () 9.2777=3 (3)  16.4™ =g**

() 237 —250 (5 8?1520 (6 2 4gl=48
(c) Simplify:

(1) 45 4% 4 Q) A +45 447 () 4942 41043 40

(d) (1)  What is one half of 2*7
(2)  What is one sixth of 6 2

(e) Show that:
(1) S+42 4160424 =2"
(2) 3" is greater than 47

(f) Ifa=1+2" and b=1+2", show that b=i1.
a—



