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Question 1  (*%)

Show clearly that

log, 36+% log, 256—2log, 48 =—log,, 4.

proof

Question 2 (*%)

Simplify
log,5+1log,1.6,

giving the final answer as an integer.

Question 3 (¥%+)

Given that x=2” and y =49, show clearly that

logz(x3y) =3p+2q.
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Question 4  (**+)

Simplify each of the following expressions, giving the final answer as an integer.

a) log,3-log,24.
2 1
b) log,a” —4log,|— |, a>0, a#1.
a

Full workings, justifying every step, must support each answer.

Question 5 (¥*+)

Given that y =log, x, write each of the following expressions in terms of y .
a) log, X2

b) log, (sz)

, 3+2y
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Question 6  (**+)

Given that y = 4x10% express x in terms of y, giving an exact simplified answer in
terms of logarithms base 10.

¥=plozio )

Question 7 (**+)

An exponential curve has equation
X
y=ab", xe R,
where a and b are non zero constants.

Make x the subject of the above equation, giving the final answer in terms of
logarithms base 10.

= log y—loga
logh
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Question 8  (**+)

Solve the following logarithmic equation

Question 9 (¥*+4)

Solve the following logarithmic equation

log, x+log,(x—3)=log,10.

,lx=5x#-2
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Question 10 (**%)

An exponential curve C has equation

y=—, X€ R.

a) Sketch the graph of C.

b) Solve the equation y =%, giving the answer correct to 3 significant figures.

W

[ ].[0.369
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Question 11 (**%)

Given that
p=log,4 and g¢g=log,5,
express each of the following logarithms in terms of p and ¢ .
a) log,100
b) log,0.4

The final answers may not contain any logarithms.

L 1. {p+24], %p—q

Question 12 (¥%%)

Solve the following logarithmic equation

logs(4t+7)~logst=2.
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Question 13 (**%)
Given that

p=Ilog,3 and g¢g=log,5,
express each of the following logarithms in terms of p and ¢ .
a) log,45
b) log,0.3

The final answers may not contain any logarithms.

:

2p+q|. [p—q-1

2
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Question 14 (**%)

Solve each of the following equations, giving the final answers correct to three
significant figures, where appropriate.

a) 7' =10.

9
b) log,y= :
log, y

x=1.18

,y=%,8

9

Question 15 (**%)

Solve the following logarithmic equation for x.

log,, (x> —10)—log, x=2log,3 .

x=10, x # -1
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Question 16 (**%)

Solve the following logarithmic equation for x.

2log, x=1og,18+log,(x—4).

, lx=6, 12

Question 17 - (*%%)

Solve the following logarithmic equation

log,(2z+1)=2+log, z.

~N
Il
=
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Question 18  (**%)

Solve the following logarithmic equation for y .

2log, y—log,(Sy—24)=1log, 4.

x=38, 12

Question 19  (**%)

It is given that x satisfies the logarithmic equation
log, x=2(log, k—log,2),
where k>0, a>0, a+1.
a) Find x interms of &, giving the answer in a form not involving logarithms.
Suppose instead that x satisfies
log, (5y+1)=4+log,3
where x>0, x#1 and y>0, y#1.

b) Solve the above equation expressing y in terms of x, giving the answer in a
form not involving logarithms.

x_k_z .
N
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Question 20  (**%)

Solve the following logarithmic equation

logs(125x)=4.

Question 21  (*%%)

Solve the following logarithmic equation

1+ 2logs x =logs (16x-3).
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Question 22 (**%)

Every £1 invested in a saving scheme gains interest at the rate of 5% per annum so
that the total value of this £1 investment after ¢ yearsis£y .

This is modelled by the equation
y=1.05", £>0.

Find after how many years the investment will double.

Question 23  (¥%%)

Solve each of the following logarithmic equations.

a) log, 16=1log,9+2.

b) log,27=3+log,8.

©) loa g =teg 94 ®) oy =2+ Loy e
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Question 24  (**%)
Solve each of the following equations, giving the final answers correct to three
significant figures, where appropriate.

a) 2x3"=900.

b) log, (7y—1)=3+log,(y-1).

Question 25  (¥*%4)

Simplify fully
1+2log,3+log, 4,

giving the final answer as a single logarithm.

log, (36n)
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Question 26  (**%4)

Solve each of the following exponential equations, giving the final answers correct to
3 significant figures.

by 2v1=10
rhl

x=130

, |y=1.16

b

Question 27  (¥*%4)

Solve the following logarithmic equation

log, (W>+4w+3) =4+ 1logs(w> +w), w#—1.
g2 2

=
Il
w|—
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Question 28  (**%4)

Solve the following exponential equation

G
6 \2)°

giving the answer as single logarithm of base 2.

x=log, 6

Question 29  (**%4)

Solve the following simultaneous logarithmic equations

10g2(xy2):0

logz(xzy)=3.

Il
&
<

1]

=
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Question 30  (***4)

Solve the following logarithmic equation

2logyt=1+log;7t.

Question 31  (¥*%4)

Solve the following logarithmic equation

log;8—3logsyt=3.

~
[l
W
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Question 32  (**%4)

Solve the following logarithmic equation

logs(4—w)—2logsw=1.

Question 33  (¥**4)

Simplify fully the following logarithmic expression, showing clearly all the workings.

10g(10+3«/ﬁ)+10g(10+\/90+\/%)+10g(10— 90+\/%).
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Question 34  (**%4)

Solve the following logarithmic equation

log, y+log,(3y+4)=2log,(3y—4).

Question 35  (¥*%4)

Solve the following logarithmic equation

log,(6—x)=3-log, x.
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Question 36  (***4)

Solve the following logarithmic equation

x=16

Question 37 ~ (¥*%4)

Solve each of the following equations.

Lyt2

a) 2x327 7 =2343.

b) logs(y+2)+logs(4y—3)=2logs(2y+1).

x~0480], [y=7

@ ax3y
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Question 38  (**%4)

The population P of a certain town in time ¢ years is modelled by the equation
P=Ax10", 120,
where A and k are non zero constants.

When r=3, P=19000 and when t =6, P =38000.

Find the value of A and the value of k, correct to 2 significant figures.

»1A=9500, £k =0.10

Question 39  (¥*%4)

Solve the following logarithmic equation

2log; x—logs(x—2)=2.
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Question 40  (**%4)

Solve the following logarithmic equation

log, 4** =log; 27",

Question 41  (¥*%4)

Given that a#0, b#0, y#0 and
_ 2
2+logab+3logay—2loga(a y),

express y interms of @ and b, in a form not involving logarithms.

Created by T. Madas



Created by T. Madas

Question 42 (***4)

ZIOg{ﬁj—lzlog(loxzy), x#0, y#0.
y

Find the exact value of y .

Question 43  (***+) non calculator

The points P and Q lie on the curve with equation

y=6log, x—log,7, x>0.

The x coordinates of P and Q are 3 and6, respectively.

Find the gradient of the straight line segment PQ.
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Question 44  (**%4)
y=3%x2"%.

a) Describe the geometric transformation which maps the graph of ‘the curve with

equation 'y =2", onto the graph of the curve with equation y =3x2".
b) Sketch the graph of y=3x2".

The curve with equation y=27" intersects the curve with equation y =3x2" at the
point P.

¢) Determine, correct to 3 decimal places, the x coordinate of P.

L

, |x=-0.792

vertical stretch by scale factor 3
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Question 45 (**%4)
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Itis given that p =logs25 and g=1logg?2.

Express in terms of p and g each of the following expressions

a) logg 200

b) logg3.2

¢) logg75

:

loge200=p+3q|, (logg3.2=—=
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Question 46  (**%%¥)
y=3"1 xeR.

a) Sketch the graph of y= 31 showing the coordinates of all intercepts with the
coordinate axes.

b) Find to 3 significant figures the x coordinate of the point where the curve

y= 3*! intersects with the straight line with equation y =10.

¢) Determine to 3 significant figures the x coordinate of the point where the

curve y=3"" intersects with the curve y=2".

3.10]. [2.71]

Question 47  (¥¥*¥%¥)

Solve the following logarithmic equation

16log, x+4log, x+2logig x=37, x>0.
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Question 48  (¥*¥%F)

In 1970 the average weekly pay of footballers in a certain club was £100 .
The average weekly pay, £P, is modelled by the equation
P=Axb",
where ¢ is the number of years since 1970, and A and b are positive constants.
In 1991 the average weekly pay of footballers in the same club had risen to £740 .
a) Find the value of A and show that b =1.10, correct to three significant figures.

b) Determine the year when the average weekly pay of footballers in this club
will first exceed £10000 .

A=100

2019|

L

9
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Question 49  (¥¥%¥)

Solve each of the following equations, giving the final answers correct to three
significant figures, where appropriate.

a) 672 =30
b) log,(12y+5)=log,(1—-y)=2.

¢) 87 -8 -6=0.

—
—

[x=-0.0339] |y=4¢=0.393]. [r=0.528]

[\
o0
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Question 50  (¥¥%%¥)

Solve the following simultaneous equations, giving your answers as exact fractions

log, y=log, x+4

8)’ — 42X+3

Question 51 (¥%%*)

Show clearly that

logs 6+2logs2~=log,s9=3logs2.

proof

Created by T. Madas



Created by T. Madas

Question 52 (¥¥%%¥)

Solve the following logarithmic equation

x=4, x#z-10

Question 53  (¥*%%¥)

Simplify
log,8—1log,; 3,

giving the final answer as a simplified fraction.
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Question 54  (¥¥%¥)

Solve each of the following equations.

x4

a) 6x( ) * =1.89.

=

b) log,(8y—1)=2log,(y+1)=3-1log,(y+4).

x=9.00], |y=

b

Question 55  (F¥%¥)

Simplify
1
log, 8+log,—,
2 8

giving the final answer as an integer.
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Question 56  (**%¥)

Given that a =log;, 16, express log;, (8)) in terms of a.

Question 57  (¥¥¥¥)

log, y==% and logga=x+1.

W=

Show clearly that y=2**!

proof
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Question 58  (¥¥*%F)

It is given that
p=loge25 and g=logs2.

Simplify each of the following logarithms, giving the final answers in terms of p, g
and positive integers, where appropriate.

i. logg(200).
ii. ~ loge(3.2).

iii. logg(75).
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Question 59  (¥¥%¥)

Solve the following exponential equation, giving the answer correct to 3 s.f.
2% -2"-6=0.

Question 60  (**%¥)

Two curves C; and C, are defined for all values of x and have respective equations
y =8 and y,=2x3".

Show that the x coordinate of the point of intersection of the two curves is given by

_
3-log,3

proof
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Question 62  (*¥%¥)

The functions f and g are defined as
F(x)=3(27")-1. xeR, x20

g(x)=logyx, xe R, x21.

a) Sketch the graph of f .

e Mark clearly the exact coordinates of any points where the curve meets
the coordinate axes. Give the answers, where appropriate, in exact
form in terms of logarithms base 2.

e Mark and label the equation of the asymptote to the curve.

b) State the range of f .

¢) Find f(g(x)) inits simplest form.

[ 1. [(0.2)], |[(log;3,0)]. [y ==1]. |-1< f(x) 2| | £ (g (%)) ==-1
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Question 63  (*¥%¥)

Solve the following logarithmic equation

log; x =logg 27.

Question 64  (F*¥*¥)

The points (2,10) and (6,100) lie on the curve with equation

y=ax",

where a and n are non zero constants.

Find, to three decimal places, the value of a and the value of n.

a=2.339

b

n=2.096|

b
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Question 65  (**%%¥)

Solve the following exponential equation, giving the answer correct to 3 s.f.

4Y—3(2ﬁ-40:0.

L] y=232

Question 66  (**¥¥)

Solve the following logarithmic equation

logs x? —loggx=3.
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Question 67  (**¥%F)

Show that x=4 and y =8 is the only solution pair of the following logarithmic
simultaneous equations

log,(3x+4)=1+log, y.
2log, y=3log, x .

proof
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Question 68  (***%¥)

A population P of an endangered species of animals was introduced to a park.

The population obeys the equation

_125kd’

P = =
k+2a

where k and a are positive constants, and 7 is the time in years since the species was
introduced to the park .

Initially 100 individual animals were introduced to the park, and this population
doubled after 5 years.

a) Show that k =8.
b) Find the value of a, correct to 4 significant figures.
¢) Determine the value of ¢ when the P =400.

d) Explain why this population cannot exceed 500.

t~14.13]

a=1.217

b 9
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Question 69  (**%¥)

Solve the following logarithmic equation

log; x—logg2x=2.

x=162, x#0

Question 70 (¥**%)

Solve the following logarithmic equation

log, x—log¢(x—4)=1.

[ ] [x=8
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Question 71  (¥¥%%)

Solve the following simultaneous equations

log, x+2log, y =4

x+y=10

,[x=2,y=8 or x=8, y=2

LG A Susirution)

M=o

= lgx+ 2k, (o) = &

JEAETR YIRS
159, (=)
= s
- %L1+2(bar ) o

- | ( laa,Co-2)\

> R+ 2 K‘%}%\’ = g2

5 5 [ lg3.00- )

= lga+ 2 j%&gj‘r. e, 16
o

= g+ 2<‘3\JC;;\>} = gk

= by b kyGood) = kg

= gy oy = gk

= o) =k

= -3t =k

= 0= F_jox+

=

= G-nE-2)=0

2 .
= < 3= <

Question 72 (¥#%*)

Given that a is positive constant greater than 1, solve the following logarithmic
equation

log, x =log > (x+20).

x=5|

9

Iy o s

— lga= log, (420
a

= lga = lemGim)
- a3 ax

— | _ oy Gi)

= A = 1BCu)
3 2.0

—leg,x = \gu‘;»m)

= Agx = log, (420}

3
= gl = log,Geml
=Tz arw

= Y-x-w=0

= @-s)a+4)=0

s
3=
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Question 73 (¥¥%¥)

Two curves C; and C, are defined for all values of x and have respective equations

y=7" and y,=2x5".

Show that the x coordinate of the point of intersection of the two curves is given by

1
log, 7-log, 5

Question 74  (¥¥%%¥)

, |proof

SOWING THE DWATIONS Socrnke0sy
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= xlugg

- algT

g 7 — g5 =1
alig -legs I =1

|
x = ——
7 - beS //Aﬁwww
//

J

J

J

Solve the following exponential equation, giving the answer correct to 3 s.f.

3t+l =6+ 32t—1

,

t=lortr=1.63

=

=

=

=

=
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Question 75  (¥¥%¥)

Solve the following simultaneous logarithmic equations
log yX= 5
log, x=2+log, y.

Give the answer as exact simplified surds.

|:|, x=4/2, y=+2

Question 76 * (*¥*¥)

Solve the following logarithmic equation

log, x+log, 16=3, x>0, x#1.

x=4, 16
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Question 77  (*¥%¥)

Find, to the nearest integer, the solution of the following exponential equation

Ls4?x —500°,

2

x=1121

Question 78  (**%*¥)

Solve the following simultaneous logarithmic equations.

3logg(xy) =4log, x

log, y=1+log, x

G

x=42, y=+8

Q= D*:ﬁj
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Question 79  (G¥¥EF)

> <
~

The figure above shows the graphs of the curves with equations
y=log,x, and y=log,(x-4).
The points A and B are the respective x intercepts of the two graphs.

a) Describe the geometric transformation which maps the graph of y=1log, x

onto the graph of y =log, (x—4).

b) State the distance AB .

The straight line with equation x =k, where k is a positive constant, meets the graph
of y=1log, x at the point P and the graph of y=1log, (x=4) at the point Q.

¢) Given that the distance PQ is 2 units determine the value of k.

A5,

, |AB|=4

translation, 4 units to the "right"

k‘
1]
u.)|a
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Question 80  (*¥%%¥)

The radioactive decay of a phosphorus isotope is modelled by the equation
m=myx2"0% 120

where m 1is the mass of phosphorus left, in grams, and ¢ is the time in days since the
decay started. The initial mass of phosphorus is my .

a) Find the mass of the phosphorus left, when an initial mass of 20 grams is left
to decay for 10 days, according to this model.

An initial mass, m, grams, of this type of phosphorus decays to % grams in 7 days.

b) Find the value of T .

After N days have elapsed, less than 1% of this type of phosphorus remains from its
initial mass my .

¢) Find the smallest integer value of N .

 m=5], [T =30], [N =34]
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Question 81  (¥*%%)

Solve the following logarithmic equation

logy x—2log, 4=1.

Question 82  (¥*%%¥)
Solve the following simultaneous logarithmic equations.
log,(y—1)=1+log, x
2logy y=2+log; x.
-1 v =1
[ ] |x=Ly=3or X=q,y=5
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Question 83  (*¥%¥)

Solve the following logarithmic equation

log, 128 -1log, 8
log, x

=log, x .

Question 84  (**¥%)

Two curves C; and C, are defined for all values of x and have respective equations
y=9" and y,=6x5".

Show that the x coordinate of the point of intersection of the two curves is given by :

I+log;2
2—logs5

, |proof
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=7 4 gr6xs?
N/
T= xgt
TRUNG UJG-%W@M_& BARE 3
- (ocaﬁﬁX = oy, (6xs)
—aleg? = @6+ logs
= xlg? = lgsralgs
= xloga ~algs = g
= x [l - legs] = lgi6
= = ﬁ%g\
g, — logS
Loy Amed A Fouos
= 3. [+ Jegy2
2lay 2~ log,§

= 2= l+la2

RS
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Question 85  (***%4)

Solve each of the following equations.

b) logz(2y+5)=1-logsy.

x=922.7152024...

=

b

> | Y

Q) MALPIATE A3 Guou S
= @& -NhFED=Ee

= 4 K

N

/& A TS MALEL TE (0GARTHAL
AL REGATIO

= lgfbrhed

N L
= (Ru)log L - ﬁ.—_./,;;"/
v
= 4 =
= 3|H = 27U 86T - -
= = 1252
. iy
a= R ////
4

!n) PoGe0 L. THE 2ot of loss

=5 lea (mic) = (= Jo
= ‘)CL,S\:!+§J V&OK%

= ln§ z&m\‘m}\ﬁrl
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Question 86  (***%4)

r=(3)"

a) Describe the geometric transformation which maps the graph of the curve with

X
equation y =2", onto the graph of the curve with equation y = (%) ’

b) Sketch the graph of y=3x2".

X
) intersects the curve with equation y=3x2" at the

o=

The curve with equation y =(

point P.

¢) Determine, as an exact simplified surd, the y coordinate of P'.

=B

L&

reflection in the y axis
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Question 87  (***%4)

Solve each of the following logarithmic equations, giving the answers in exact
simplified form where appropriate.

a) log,(256x%) =1+2log, %x“

b) 2log, % +log,\[y =8.

Jx=+8], [y=16

=

A Plocees 1 CULNATETE WGARTHILS 0 & SIMve DD T Pagr ()

= g Geet) = w2, (029 = 2log, (&) +log)s' = 8
= log, G = leg,2 4 log, (5 i

o o) 4| g ) = e Gty - el
= g, %6 ) = "512} log, (3¢ = log, () + ot - g
= log, Gs2) = leg, (2% 4x0]

= Y E ) .
S g, [ae] - s, G28] = 1 (et - g

EXTRAITING- oM THE (065

EXTWACTING- OGS
= 26t = La® = g_f Lk
& &=
= ¥~ 2%l =0 = 4% 2w
28 - s =o \2 2z
- = (%) o d
L (e
= (- s2)=o
2 = 3\ = (Joar 1
= 2f_o5p=o (o mamse o e oot)
2
2 = =
= @) =sn (S12 cume ooox 20T 1T pogg 3 4
NG SPorQe Pt = = 16
= o =38 ) =019 7/
//
= = kg =] o

77w e Pk
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Question 88

Solve the following simultaneous logarithmic equations.

(ekdey)

log, (xzy) =2

11+110gs y=3log, x.

2

[ 1 |x=8, y=%

MIIRUURE THE GUATIONS S0 e o Baumoe’ The L06S

= log, @) = 2
> o) - 2kp2
= log, () = log,e
= o0 =4

= Vrdlogy = 3k o
= 22 & [%Kux Lglo%ljﬁ
= 2, tloyy - \q&f
= log 7 vlegy = log
> Igg (2xy) = byt
=yt al

SOWING RY Do

gx2® =t 1o et
LTy =i AT s
Y= 4N n_ a8
= axe of

= 2“:19

o

= @&F-

- 2 :s“/

- —_L(»«a/

2

4 oG dy= g
= Y L
= =

9

= :L/

.
%

m lyex 37

SATEONATIE NETISO /A9900AGY
SHANG. o THE GURTION & Peaceds As oot
log, () =2

X bl 2 0
I+ 4logy=2lap O M

{4 Llogg =Bleg 2

k ]

2log,x ""313,‘51 Z L1 ZXT Yj 2
Wt hlogy = ey ) (4 4y = 3x <0

2X+v=|2
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Question 89  (***%4)
Solve each of the following equations, giving the final answers correct to three
significant figures, where appropriate.

a) 4x3"2=3x4",

b) log, (1++/x)=L1og, (9+16x).

x=8.64

, =16

b

Q) THES (06y BASE 10 o) 20T SIDE by Sva’ e wes ks Buons

= 43P g
=l (a3
= logd + oy
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Question 90  (***%4)

Solve the following exponential equation.

4 %3172 =g

Give the answer correct to 3 decimal places.

TIOY e QUUS OF INNICES = 3 (lop 7\0«;] = oz
e N J

- e > Q;ZX =20
= W x3x3too

= ke TxE o

P~ o
— We3® = 2

ATOIATWE L BY THING oGy STAGHT Awiny

— 4 3" 4

= ey (4= 37

= g Mo gy 37
< J
- {:)U\\/Jf;ﬁu b ()3 =

- q\ugw I
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Question 91

(ekdey)

Created by T. Madas

Solve the following logarithmic equation.

2log, x+log, (x—1)—log, (5x+4)=1.

Created by T. Madas

x:4|

b

UUNG- THE RuLes 0F (OGARITHUS
2leg,x + log,(at) — log, (oxrt)= |
log,o* v log, Ga-) = log, () = lg.2
(222 - 2

L5 XS I

g

£+23

Tl 42
Ern

10 Juy

- -3 = o B

= -x*-lx -B=e

ok Be oM Sonous | 21,42, 4 £8

) \1-19-8 o
el | —l-l +io 8 <o

i

£ Cav) w4 R
B NG DUOSIoN 0R _MAWPULATIGNS
= Aer)-2xxn) - 8an) =o

= G (e-m-e)=o
= G G4 28 =0

= 1:<:;
+

OV Tl 5 ACEMEE P2 THE ALY o€ log 3
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Question 92 (***%4)

The following three numbers
logig2.  logig(2°-1). logy(2"+3).

are consecutive terms in an arithmetic progression.

Determine the value of x as an exact logarithm, of base 2.

, |[x=1og,5

© DS THE DifwTonl OF ARTHUETIC - SAous
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Question 93  (***%4)
f (x) — 24)6
. . 5. .
Show that the solution of the equation f (x=1)= 3 is given by

x=— T
410g10 2
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Question 94

(****+)

Created by T. Madas

2log, x—log, y=1

log, (4xyfy ) =1.

Solve the above simultaneous logarithmic equations, giving the final answers as exact

powers of 2.

=
Il
[\
=
~
Il
[\
[\S1ON)

OSNG- B RUBS OF LosARmiuS

o leg (daly )= |

-2\%2; [ g
= lga— zr&g:\xk&z = (‘32 Chaedg) =[x log,2.
= pe g I = o
=12 (Z) = log2. 2log, (4437) = o2
>
%3 =2 > by =2
=2 o0 2 =2 ‘w@ =4
=9 . g L
\ 3
l—a : §_J
Yy
= 4% L
NE
=y= +F (oo log,y € owr 2e6s)
= y=+ gt
= 4= @z}'i
Py D
= 4=2 //

Now We o) 08T o

£ (ot logx 1t nx mw)

ATGADLY_VETHD
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Zoga - logy= | rqu@xfg ]
i + by < g
!‘ﬁzz + logx + g, 4= 1
2R+l + oy
2+l o+ i‘/’jzj:‘
4+ 2oga & fvgz}j-z
Jlega + fog,y = -2
N ler Xz logx Ao Y= ot y
2x =Y=1 g 2% +Y= -2
ADND- Ve, SesrpAduG Yitrag
4% = -1 2y = -3
Kep YAy
A
fgas-k By
a- g% ¥

g- 2
P
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Question 95  (***%4)
Solve the following logarithmic equation

5x508x p527logx 309 x50,

TFhG S St BIND OF QUADRATIC  ONCE MARIFOATRD

= sxsi 4R 0

x*+ S =6x

- X -£Lx+S =0
25 = Ux- e

- w= <!
~s

= S“g), ,;/""‘
(s

BY NN 4 KTING- TAT W THE ASB-0E OF BASE T BASE 1 D

“““é%;éxv =0 loé‘cq = |
X = lo

=1

Created by T. Madas



Created by T. Madas

Question 96  (***%4)

It is given that

3 3

Zlogaxr £ Z(logax)r,

r=l1 r=1
where a and x are positive numbers such that x #a, x#1 and a >1.

Show clearly that

—1+/21
x=a ?2

© A GIADIATC ARH.

3 Wbt PERCEs

7k gt
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Question 97  (***%4)

2log,y x+log, (x—1)—log, (5x+4)=1.

Find the only real root of the above logarithmic equation.

x:4|

2
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Question 98  (***%4)

Solve the following simultaneous logarithmic equations

legX — 100

[xy
log |— =1,
g 10

given further that x, ye R, with x>0, y>0.

, |[x=10, y =100, or the other way round
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Question 99  (***%4)

Solve the following logarithmic equation, over the largest real domain

log, | 26" =1]=2, xe R.

W6

QINE THE (AOGEST Possitié Doud of T

®2-x>0 | afl

~a> -2

Question 100  (**%*4)

Solve the following simultaneous equations

a®* xb3 =

a3xxb2y — ClO

Give the answers in exact form in terms of loga, logh and logc.

4logc logc
[ 1 |x=2250, [y=-18
logb

loga

TRUNG OGARTHIAL O 88 SIS
= TR S S ArhonATe
a g loa (62 129) = Loy S TR
2“,( EL‘ Do j - ‘\Dé ™ ZH ) . i RS ¢ TCatbT™ €Y7
DUNG STADA ol WK b = d () - it
— e aLE
(a4 Iy B - Slyyc z’%“*““j"‘m
(\: 3y toa b ol LaPxb® = c*
94 a” + oy k™= ologC
D e
(zﬂ%q + Hylegh = Slage  xc3) e
Brlga + 4 lgyb = r:l%c xz a® o™
/~€;‘?ﬁ<{— dylogh = -Kiggc e @<
\ Gt + dylayb = 20 lge D B

')S\'/Jlllw%ln = Bl

y= - lac
Nj \oab/
4 Briduy oBTRAmG- X

= ulga +3ylogh = Slge
= 2lye ng‘;g%\y(%b = Skyc

= g ~24EC < Slygc
= 2loga = Bloye

@1:%&/
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Question 101  (***%¥4)

Solve the following logarithmic equation

log4x2 2
———+(log, x)" =0.
5+10g4x2 (1o )

11 1
[ 1 x=L3. 76

D ik Foumt
\og, 32 2
- Stiog® +(oa" <0

- 2R + Q) =0
St 22 ‘)

-

T2y

ur gslgp

+ («)L=°

2 + Ylera) = o Gry)
2y + Sdl* 24 = o
9jzf531+2j o

g (aygra) =o
g(e0l+2)=o

U

1yl

1)
[\ﬂ

e

-2
(WOrLTING BY INgPeaion)

/‘#; !
S ¥k L - L
A ~i/
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Question 102  (¥#*%%4)

Solve the following equation
-1 .
(a4—2a2b2+b4)x =(a—b)2x(a+b) :

Give the answers in exact form in terms of a and b .

l:la e log(b—a)

" log(b+a)

= (o) e

= [@e17 - et
INHEAANGE  EXPORESIS IN LH .S

= [@-e ] - [ese]

-t
= (a-8) = 4+ A

-
= @-b)(ash] = = 6-9°

a+b
5 @ ew s x
= @) = £ -0

M) b>a o T kES 1) B Sipy RGuis
T podumpie AGNS] T Be Posimy-

(G N ()

U

gy (i = loy(b-a)

"

N

o
=

S

alglarh) = hg@w—a)

Question 103 (k)
Solve the following logarithmic equation
2-logyx”

7-log x2+(log4x)2=0
1084
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Question 104  (*%#%)

Show by valid mathematical arguments that

{81 < o
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Question 105 (G¥¥#*¥)

i. Simplify the following expression.

9log,, 2+10g,, 27.
Show detailed workings in this simplification.

ii. Itis given that
5x27 = 2xs*

=

Determine the value of k.

(10k) =k

[ LBlilk=125

0 Hoceen 4 Guows
Uegy2 b g7 = Vg2 gD
= 3\0&3 + s\%s
= 33,2 vl 8]
=3[l 2" + 1y 3]
= 2,8 + 1,2 ]
= 3y,
= 3 -
A
ALTONATOE
Hog,2 +loy, o7 = ‘\o&qz“ e g2t
= \%N(?‘x?)
= \g@({) %3
w2l = 2223 = 3
= log, (fxg\z
B
= \%u 2
= 3'\%w2¢
P, .
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S sxdxats 256
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Sx;}xzf 2% 2s
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= L:§5+Lt~\§laz =log2 watlogs
= s v togo —lega- g2 26
= bl -l ot sl
> b))
= (%) - ey

> yE) - +a(z)
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Question 106  (¥*%¥%)

On the 1* January 2000 a rare stamp was purchased at an auction for £16384 and by
the 1% January 2010 its value was four times as large as its purchase price.

The future value of this stamp, £V,  years after the 1*' January 2000 is modelled by
the equation

V=Ap", 120,
where A and p are positive constants.

On the 1* January 1990 a different stamp was purchased for £2.

The future value of this stamp, £U , ¢ years after the 1% January 1990 is modelled by
the equation

U=Bq", 120,
where B and ¢ are positive constants.

Given further that g = pﬁ , determine the year when the two stamps will achieve the
same value according to their modelling equations.
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Question 107  (¥*%¥%)
It is given that
e g and x are positive real numbers such that x#a, x#1 and a > 1.

® 1 is apositive integer such that n>1.
Show that the equation
n n
E log, x" = E (log, x)",
r=1 r=1

can be written as

2(log, x)" —n(n+1)log, x+(n—1)(n+2)=0.

, |proof
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Question 108  (¥**%%)
It is given that

a°eb =ploge 150, b>0.
i. Prove the validity of the above result.

ii. Hence, or otherwise, solve the following simultaneous equations
logx+10°87 =7,

x’ =10"%,

[, [(10000.3),(1000,4)
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Question 109  (¥*¥¥%)

The product operator H, 1s defined as

k
I I[ul.] = ulquXu3Xu4><...Xuk_lXuk.
i=1

Given that k€ N , use a detailed method to find the value of

2kq

H[logr (r+1)].

L 1

(EATE Sl THMS T _See - P
.

Il N
L 54,4 = logaxlog bnlog, S x - nlog (20 xlogy ()

e T BASE CF THE oG T by A% \SAY 4 e en

3 e e (@)
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Question 110 (¥*¥¥%)

Solve the following logarithmic equation.

3+8kg1[J8+4J§—J8—4J§}:0, k>0, k#1.
k

k =16

b
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Question 111 (G¥¥#*¥)

Solve the following logarithmic equation.

xlogz X

x2

=8, xe (O,oo)

BT A< logax B scue THE auesnc

— A% = 3+ 24

= K- 3.0
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Question 112

(*****)

Created by T. Madas

Solve the following logarithmic equation.

log4x(%)+logx8+log%x(%):%, x>0, x=1.

Give the answers in exact simplified form where appropriate.

1.

Created by T. Madas
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Question 113 (*###%)

Solve the following simultaneous equations.

) 1 1

ZZ[logza]r = Z(Hb)_k and Z(Hb)_k - Z[logza]r :%

k=1 k=1 r=0
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Question 114  (¥*%#%)

It is given that

a8l =pl8 450, b>0.
a) Prove the validity of the above result.

b) Hence, or otherwise, solve the equation

3logx | 35 xlog3 — 36,
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Question 115  (¥*¥¥%)

It is given that

41?—%(]:10?:’6(3-6) and q—P+1:10g6(75)'

Solve these simultaneous equations, to show that
p=logek,

where k is a positive integer to be found.

WWING BY AMINATION Lk TN

She-bet=lg 0 x2
L —p+i= logeTs x
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Question 116  (***#*)

f(x).= 3120 e R,

Determine the value of f (a), where a = logj92 .
logio4 —log;(9

© STROT BY MANIPOLTTNG: THE FnCTioy AR DU
=46 = e vaxs T =
= {6 = 4x3 x4 < @) E
@1
= 4\:@} =l 2k

-

@ Now LT THE RLpuiess Avwke Be k
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Question 117  (¥¥#*¥)

The positive solution of the quadratic equation x* =x=1=0 is denoted by ¢, and is
commonly known as the golden section or golden number.

Show, with a detailed method, that the real solution of the following exponential
equation

2" + 4" =8",

can be written in exact form as

log, ¢.

0T <ok Te QUAMRATC,

Yiboi=o

|
b

s ol

= A= \e&<§>

=
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Question 118 (*###%)

Show that the following logarithmic equation has no real solutions.

log o, | 26* =227+ 747 =2x+5|=2, xe R

, |proof

© TE Towkd OF THE (06 MO ATSY  oft2 >0 | a4l = il =
-2t -2-5>0
=3 a4 x
= L_x41=0

= 0= a2+ 372 4!
B TN x=0 K g0t 4wl s Dwioe By 3t

=X~ =+ S - F+ 50
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Question 119 (k%)

Itis given that for x>0, x#1 and y>0, y#1
log,y=log,x and log,(x—y)=log,(x+y).
Show that

¥ -x?-1=0.

| . Yo 1 N
oy = logga @ leg,Goy) = oy Cany)

THe AL SPUATION  TRYING To EXRAET THE (oGS

OMUNG B THE Séod QUATION Now § o0z THE BAte N BAC

= iu&@r‘j\, = ‘mgj{}»g)

Aows Toe FiOST CATION

el W T T g | G d
2 (o) s PHoorPs)

= lg(x-t) =
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Question 120  (¥*¥¥%)

. 1
1Ogsin XCOSX (Sln x)XIOgsinxcosx (COS x) = Z .

Show that the solution of the above equation is given by

_1
X—Zﬂ(Sn—7), neN,
[_1. [proof
p————
g(%“"“&(gmﬂ[%mwoﬂlﬂ :#' § - ‘?Smm smo- L
It = (et = s
“[%&mm(&m) =4 = @mmﬁA:gwl @) = s = SR

\ (o) = = 8
B (@) = B = Gmen)’ - on @ = wa = oo Congo)

TR THE ORIGNAC (UATION TRAMBEUS To = b= |
(o=

AD Moo @ 4@

(o)’ (Simucony® = SMLesy

=T -
2= AT m=oizy .

BT 2 bt B 1o T i quien ' e T LogA2THI

Gnxeo) 8- Camaony)! To BE DeFinkD

+R=1 T
\_"‘ —7 Loas g—+ Ny M=eupn,
SUING SMATNLSY By SUBSTTUTand s -Ti2ay , mEN

A=zl = G-pp-i
S S x- Eorr) w
\
= B-B =-} /
= 48718 = -l
= UB-4B+| =0
= (AB-)*o

B=L 4 4=4
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