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Logarithmic & Exponential Functions P3

Q1

Given that x = 4(37"). express y in terms of x. [3]
Q2

Solve, correct to 3 significant figures, the equation

e+ e =™, [5]

Q3
Solve the equation

In(x+2) =2+ Inx,

giving your answer correct to 3 decimal places. [3]
Q4

Using the substitution « = 3%, or otherwise, solve, correct to 3 significant figures, the equation

V=243 [6]

Q5

Solve the equation 1n(2 + e_x) = 2, giving your answer correct to 2 decimal places. [4]
Q6

Solve the equation 32 = 3% 4 32, giving your answer correct to 3 significant figures. [4]
Q7

Solve the equation

In(5—x)=In5-Inx,

giving your answers correct to 3 significant figures. [4]
Q8
Solve the equation
2P+1
I T
giving your answer correct to 3 significant figures. [4]

Q9
The variables x and y satisly the equation x"y = C, where n and C are constants. When x = 1.10,
v =5.20, and when x = 3.20, y = 1.05.

(i) Find the values of n and C. [3]

(ii) Explain why the graph of Iny against Inx is a straight line. [1]
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Q1o
The variables x and y satisfy the equation _\'3 = Ae®, where A is a constant. The graph of In v against
x is a straight line.

(i) Find the gradient of this line. [2]

(ii) Given that the line intersects the axis of Iny at the point where Iny = 0.5, find the value of A
correct to 2 decimal places. [2]

Ql1
Solve the equation
In(1 +x%) =1+2Inx,

giving your answer correct to 3 significant figures. [4]
Q12
The curve with equation
6> + ke’ + e = ¢,

where k and ¢ are constants, passes through the point P with coordinates (In 3, In2).

(i) Show that 58 + 2k = c. [2]
(ii) Given also that the gradient of the curve at P is —6. find the values of k£ and c. [5]
Qi3

(i) Show that the equation

log,(x+35) =5 —log, x

can be written as a quadratic equation in x. [3]

(ii) Hence solve the equation

log,(x+5) =5~ log,x. [2]

Q14
Use logarithms to solve the equation 5>~! = 2(3%), giving your answer correct to 3 significant figures.
[4]

Q15

Using the substitution u = ¢*, or otherwise, solve the equation
ef=1+06e™,
giving your answer correct to 3 significant figures. [4]

Qle
Solve the equation
In(3x+4)=2In(x+ 1),

giving your answer correct to 3 significant figures. [4]
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Q17
Solve the equation In(2x + 3) = 2 Inx + In 3, giving your answer correct to 3 significant figures.  [4]

Q18
Solve the equation
qx—l - 1;.\’ _ 13
giving your answer correct to 3 significant figures. [4]

Q19
Solve the equation
In(x+35)=1+Inux,

giving your answer in terms ol e. [3]
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Answers:

Ql:

s o e gl o peduch o gt o e oathim of o o
Ohtain .y I 4 <ln 5, o il

Obtein ansver = %’H o einent

Q3:

Use laws of logarthms and remove loganthms comeetly

Ohidn 14041 equivalnt

Obtan ansver = 1313

(SR fthe loganthmic work i 0 base 10 then oy the M mark s avatble

Q5:

Suearimply ) +¢™ =

Caryout metod or findimg £ fome™ =k, where k>0, ollowng ound
orexpwork

Oblanx=-hi¢*-2) or equivalentexpression for x

Obtzn answer x=-1.68

Q7:

Use law ofthe logarithm of a product or quotient and remove logarithms
Obtin quadeaticequations*- S+ 5 =0, orequivlnt

Solve 3-tem quadratic obtaining | or 2 oots

Obtain answers 138 and 3.62

Q9:

(i) ETHER: Stacorimply plux+y=InC
Subsatute - and yvalues and olvefor
Obtamn=130
Sole for C
Oblam (=60

(i) State that the graph of In y against In x has equation nln x + In y =In € which is
linear n'n y and n x, or has equation of the form Y + = n C, where X=In vand
T=Iny, andis thus a sraight e
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Q2:
S orimply ¢” +1=¢”, or l+¢” =¢", orequivalent
Solve this equation as a quadvaticin u-=¢, orn ¢, oblaining e o two
mws
Ot 5 i1 6,16
Use corect method for finding  from a posiiveroot
Obtam = 0481 and no other answer

Q4.

Stalo ormply al any stage that 3™ =l, orthat 37 = lwhere 1=y
j I

Convertgven cuaton no the e guadrac i or 3 - u=1= 0
Solve 4 3term quadeaic, obtaining one or tWo roots

Obtain ropt # . ora simpler equivalent, or decimal value in 240, 242)

Use a correct method for finding the velue o x from a posiive rool
Obtain x=0.802 only

Q6:

Use laws of indices corretly and solve a inear equation for 3 or for 3*

O3, or 3 namycomet o, e = ——
(-

Use comect method for solving 3™ =aforx wherea >0

Obtam answerx=0.107

Q8:

Atemp ool for )

Oban 2 =04, or equiakl

Use comee mehod for slving aneqionof e fom 2 =, where > 0
Obeam anerx = 0383

Ql0:
(i) State or imply 31ny=In4+2x atany stage

.2 .
State gradient is 3 or equivalent

(ii) Substitute x=0, Iny=0.5 and solve for 4
Obtain 4 =4.48
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Q1l1:

Use law for the logarithm of a power,  quotent, o a productcomecly at least nee
Uselne=Tore=exp(l)

Obain comec quation e oflogaribms, e 1+ ¢ =1

Solve and obtain answer v=0.763 only

Q13:

(i) Uselaw for the logarithm of a product or quotient
Uselog2=50r2'=3
Obtan * + 5~ 32.= 0, or horizontal equivalent

(if) Solve a 3-term quadratic equation

(Obtain answer x=3.68 only, or exact equivalen, e.g &

Q15:

Rearrange as¢” &'~ 6=, orar - - 6= 0, or equivalent
Solve a 3-term quadratic for ¢ or for u

Obtain simplified solution ¢'=3 or =3

Obtain final answer x= 1.10 and no other

Ql7:

Use law of the logaihm of a power and a productor quotint and remove logarithms

' - 3,
Obtaina comet equaion i any form, eg. ——=3
/
Solve 3-tem quadratc obtaimingat east one root

Obtain inal answer 1.3 only

Q1e:
State or imply Ine=1

Apply at least one logarithm law for product or quotient correetly
(or exponential equivalent)

Obtain x+5=ex or equivalent and hence il
c_
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Q12:

(i) Useatleast oneof e=9,¢’ =2 and ¢” =4
QObtain given result 38 + 2k=¢ AG

(i) Differentiate let-hand side term by term, reaching ™ + be ‘g;‘ + ce:‘%
v X
Obuin 2+ 2 1207
or &
Substitute (In 3, In 2) in an attempt mvolving implicit differentiation at least onee, where
RHS =0
Obain 108 - 12k - 48 =0 or equivalent
(htain k=S and 0 =68
Use law for the logarithm of a product, power or quotient

Obtain a correct linear equation, e.g. (2x~1)In5=1n2+ xtn3

Solve a linear equation for x
Obtain answerx = 1.09

Qie6:

Use law of the logarithm of a power or quotient and remove logarithms
Oblain a 3-term quadratic equation x* - x-3=0, or equivalent
Solve 3-term quadratic obtaining 1 or 2 roos

Obtain answer 2.30 only
Q18:
Use laws of ndies comecly and solve fo 5 orfor 5 or for 5
5
BN
o

Obtan 5 orfor 3 orfor 3 i any corect form, .. 5=

Usecomet method forsoving5*=2,0r ™=a,or ' =2, whetea #
(btain answerx=1.14
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