Disguised Quadratics using Logs

Starter
1. Solve: (@) 5 =2"*! (b)) 8x5TFI=Tx9"
Give your answers exactly (i.e. in terms of logarithms).
Working: (@)  Take logs of both sides: log 5% = log 22*!
3rd law of logs: xlog5 =(2x + 1)log?2
Expand the brackets: xlog5 =2xlog2 +log?2
Collect like terms:  x log5 —x log4 =log 2
Factorise: x(log5 —log4) =log?2
log 2 log 2
X = =
1 — S
og5 —log4 |og -
NB. x =3.11
(b)  Take logs of both sides: log(8 x 57*) = log(7 X 9)
1st law of logs: log 8 4+ log 5*73 = log 7 + log 9*
3rd law of logs:  log 8 + (x — 3)log5 =1log7 + x log9
Expand: log8 + xlog5 —3log5 =1log7 + x1log9
Collect like terms: xlog5 —xlog9 =log7+3log5 —log8
Factorise: x(log5 —1log9) =log7+ 3log5 —log 8
875
log7 +3log5 —log8 logT
Exact answer: X = =
log5 —log9 log%

NB. x=-7.99

2. Solve 52* — 12(5%) + 20 = 0 giving your answers to 3 s.f.
Hint: Letu = 5"

Working: Letu = 5* => u?—12u+20=0
u—-10)0u-2)=0
u=10 or u =
5*=10 or =2
Take logs of both sides: log5* =log 10 or log5* = log?2
3rd law: xlog5 =1log10 or xlog5=1log2
log 10 log?2
Exact answers: X = or X =
log5 log 5
To 3 s.f.: x =143 or x =0431

E.g. 1 Solve 3%* — 15(3%) + 44 = 0 giving your answers to 3 s.f.

Working: Letu = 3* => u>—15u+44 =0
u—-1Hu-4)=0
u=11 or u==4
3F=11 or 3*=4
Take logs of both sides: log3* =log 11 or log3* = log4
3rd law: xlog3 =1logll or xlog3=1log4
log 11 log 4
Exact answers: X = or X =
log 3 log 3

To 3 s.f.: x =1.26 or x =2.18
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E.g. 2 Solve 3% + 3**! — 10 = 0 giving your answers to 3 s.1.

Working: 3>+ 3**1-10=0

Letu = 3" =

Take logs of both sides:
3rd law:

Exact answers:

To 3 s.f.:

Remember

For log x to existx > 0

= 3243x3*-10=0
W +3u—10=0
w=2)u+5=0

E.g. 2 Solve 3% + 3**! — 10 = 0 giving your answers to 3 s.f.

Working:  3**+3*1_-10=0

Letu = 3* =

Take logs of both sides:
3rd law:

Exact answers:

To 3 s.f.:

Remember For log x to exist x > 0

E.g. 3 Solve 7%* + 12 = 7**! giving your answers to 3 s.f.

Working: 7>+ 12=7""" =
Letu = 7* =
Take logs of both sides:
3rd law:
Exact answers:
To 3 s.f.:
Exercise

p120 7D Qu ftia-d, 2-6

u=2 or u=-35
3*=2 or 3=-5
log3* =log?2 or No solution
xlog3 =1log2
log 2
X =
log3
x = 0.631
= 3+3x3-10=0
u?+3u—10=0
(u—2)(u+5=0
u=>2 or u=-35
CR=N) or 3*=-5
log 3* =log?2 or No solution
xlog3 =log?2
log?2
X =
log3
x = 0.631
TH-TIXT +12=0
u?—Tu+12=0
(u—4Hu-3)=0
u=4 or u=3
T =4 or =3
log 7* = log4 or log 7* = log3
xlog7 =log4 or xlog7=1og3
log4 log3
X = or X =
log7 log7
x =0.712 or x = 0.565
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