Topic: Logarithm

Question 1 [2008 EQY, Q7]

marks

Solve the following equations for x:

log, (x+6)+log, (x—1) =1+log, (3x)

Solution:

log, (x+6)(x-1) =log, 2+ log, (3x)
log, (x+6)(x—-1) = log, 6x
(X+6)(x-1)=6x=x"-x-6=0
so X=3

X =—2 is rejected because 109, (3X) is undefined

[4]

Question 2 [2009 EQY, Q10]

marks

Solve the following equations:
(a)

x* —6=|x

’

Solution:

(¢ ~6)* = ()
x*—12x*+36 = x*
x* —13x*+36=0
(x> =9)(x*—4)=0
x*=9o0rx*=4
X=x3 0r +2(rej)

[4]




(b)

4
32X71 3X72 :3X -,
" 9 [5]

Solution:

3.314+34.37 =3X—ﬂ

Letu = 3*

1, 1 4

U +=-u=u——

3 9 9

ul+u=9u-4

3u?-8u+4=0

Bu-2)(u-2)=0

u :E or2

3
x 2
=2 3 3
x=|g—2 or 0.631 Igg
Ig3 Xx=—3 or —0.369
Ig3

(c)
1+1g(x+1.6) =Ig2+Ig(2x* +1). [4]

Solution:

x=-1

lg10+Ig(x +1.6) =g 2+ lg(2x* +1)
Ig[10(x +1.6)] = Ig[2(2x* +1)]
10x+16=4x* +2

4x? ~10x-14=0

2x* —5x-7=0

2x-7)(x+1) =0

x:—lorZ
2

Optional Check:
X=3.5

19(0.6) — defined 1g(5.1) — defined
Ig(3) — defined 19(25.5) — defined




Question 3 [2010 EQY, Q13]

marks

Solve the following equations:

(a)
logg[2 +1og,(x—4)] =10g;,5 5

. [3]
Solution:
logg[2 +l0g, (x—4)] =l0g;,: 5= logg[2 +log, (X —4)] = %
— 38 = 2+log,(x—4)
= log,(x-4)=0
=x-4=1
=>X=5
(b) e?"Y =1g1.6
Solution: [3]
e?Y = 191.6 = 2Iny = In(Ig1.6)
~iny= In(lg1.6)
2
In(lg1.6)
=>y=e ?
= y=0.452 (3s.f)
Question 4 [2010 EQY, Q14] marks
Solve the pair of simultaneous equations [6]

e*(e®) = (e*)’
lg(x-1)+Ilg(x+1) =Ilgy+Ig(2x-y)

Solution:

e*(e?) = (e?)! = x+2=2y, and

lg(x=-D) +Ilg(x+1) =lgy+1g2x—y) = (x=-1D(x+1) = y(2x—-)

Hence (2y-2-1)(2y-2+1) = y(4y-4-y) = (2y-3)(2y-1) = y(8y -4)
= y*-4y+3=0
=y=1or3

Butif y=1, Xx=0 and Ig(x—1) will be undefined, hence solution rejected

When y=3, Xx=4




Question 5 [2011 EQY, Q13]

marks

Solve the following equations

(a)

«2
log, T+12 =2log, (x+5)-2,
Solution:

X2 2
Iogz(7+1zjzlogz(x+5) —log, 4
X2 X+5)°

log, [THZJ:IOQ2 %

[X—2+12J: (x+5)

4 4

(x*+48)= (x+5)’

[4]

(b)

Iog4(x2)+3logx2 4=4

Solution:
log, y+3log, 4=4

log, y+3[log—44} =4
log, y

(log, y)’ +3=4(log, y)
Let a=log,y
a’-4a+3=0
(a-3)(a-1)=0
a=3,a=1
log,y=3log,y=1
y=4=64,y=4

X*=64=x=48 X’ =4=>x=+2

[4]




Solution:

6

log;x +1 =
log, x

(log; X)*> + log,x — 6 = 0
(logs x + 3)(log,x — 2) =0
log ,x=-3 or log,x = 2

x:iorx:25
125

Question 6 [2012 EQY, Q3] marks
Solve the equation l0gy (2X +1) -2 |ng2 (4X —1) +1=0. [4]
Solution:
log, (2x+1)—log, (4x—1)=-1
2x+1
log, =—
4x -1
2x+1 1
4x-1 X
2x° +x=4x-1
2x* —3x+1=0
x:% orx=1 (rej..-x#1)
Question 7 [2013 EQY, Q1c] marks
(iii)
Solve the equation  log; X + 1 = 6log, 5 . [3]




Question 8 [2014 EQY, Q3]

marks

(i) Solve the equations log,, ,, (3x* —7x—2) =2
Solution:
log,, 1, (3X* —7x-2)=2
log,,.;, (3% = 7x—2) = log,, ,,(x—1)*
3 —Tx—-2=x"-2x+1
2x* -5x-3=0
(2x+1)(x-3)=0

X= —%(rejected) or3

[4]

(i)
In‘ﬁ—2‘+%lnx=0, where x >0

Solution:
In \/§—2‘+%Inx:0, where x >0

|nJ§—4+mJ§=o

In x—2«/§‘=0

‘X—Z\/;‘Zl

x—2-/x =1or —1 (Two cases)
Case 1ZX—2\/;=1

2Jx =x-1

x> —2x+1=4x

x> —6x+1=0

X =3+ 24/2 (reject 3—24/2)

OR x=5.83 or 0.172 (rejected, as it does not satisfy
the Case 1 equation) [Al]

Case2:x—2Jx=-1 ©°  x_2/x+1=0

2% =x+1 x-1%?=0
X* +2X+1=4x x=1
(x-1)*=0

Xx=1

Hence X=3+2\/§ orl

[5]




Question 9 [2015 EQY, Q6]

marks

Solve the following equations.
0 Iogsx=ln2,

Solution:

log; x=1In2
x=3"?~214 (3s.f)

[2]

(ii)
1+ Iogﬁ(y—l) =log,(22-7y).

Solution:
1+log 5 (y—1) =log,(22-7y)

= log, 2 +log, (y —1)? =log, (22 - 7y)
Hence 2(y—1)2 =22-7y = 2y?+3y—20=0

Solving, Yy =g or —4 (rej.)

[4]




