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Questions
Question 1
Iny
A
(0.64,0.76)
(1.69,0.32)
5 > 12

The variables x and y satisfy the equation y = Ae""‘g, where A and k are constants. The graph of Iny
against Xisa straight line passing through the points (0.64, 0.76) and (1.69, 0.32), as shown in the
diagram. Find the values of A and k correct to 2 decimal places. [5]

Question 2

Itis given thatIn(y + 1) —Iny = 1 + 31nx. Express y in terms of x, in a form not involving logarithms.

[4]

Question 3
Solve the equation 23" — 1| = 3%, giving your answers correct to 3 significant figures. (4]

Question 4
Given that 2 In(x + 4) — Inx = In(x + a), express x in terms of a. [4]

Question 5

Itis given that 2In(4x—5) + In(x + 1) = 3In 3.

(i) Show that 16x° — 24x” — 15x -2 =0. [3]
(ii) By first using the factor theorem, factorise 16x° — 24x* — 15x -2 completely. (4]
(iii) Hence solve the equation 2In(4x —5) +In(x + 1) = 31n 3. [1]

Question 6
Solve the equation
2In(5-e ) =1,

giving your answer correct to 3 significant figures. [4]



Question 7

Solve the equation log,,(x +9) = 2 + log,, x. [3]
Question 8

Use logarithms to solve the equation e* = 3*2, giving your answer correct to 3 decimal places. [3]
Question 9

— f,;2x+1

Use logarithms to solve the equation 2°* . giving the answer correct to 3 significant figures.

[4]
Question 10

Using the substitution u = 4%, solve the equation 4* + 4% = 42, giving your answer correct to

3 significant figures. [4]
Question 11

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

Question 12

Using the substitution u# = 3, solve the equation 3* + 3% = 3 giving your answer correct to
3 significant figures. [5]

Question 13

Solve the equation In(x? + 4) = 2 Inx + In4, giving your answer in an exact form. [3]
Question 14

(i) Solve the equation 2|x — 1] = 3|x]. [3]

(ii) Hence solve the equation 2|5* — 1| = 3|5*

, giving your answer correct to 3 significant figures.

[2]
Question 15

Use logarithms to solve the equation 4> = 3(5), giving your answer correct to 3 decimal places.

[4]
Question 16

The variables x and y satisfy the relation 3¥ = 4%>7%,

(i) By taking logarithms, show that the graph of y against x is a straight line. State the exact value
of the gradient of this line. [3]

(ii) Calculate the exact x-coordinate of the point of intersection of this line with the line with equation
v = 2x, simplifying your answer. [2]



Question 17

X
Solve the equation ™5 - 8, giving your answer correct to 3 decimal places. [3]
Question 18
Itis given that z = In(y + 2) — In(y + 1). Express y in terms of z. [3]
Question 19
Solve the equation ln(] + 2x) = 2, giving your answer correct to 3 decimal places. [3]

Question 20

Itis given thatx = In(1 —y) —Iny, where 0 < y < [.

e—x
(i) Show thaty = —- [2]
l+e
.. ! 2e
(ii) Hence show that | ydx =1In ( ) [4]
0 e+ 1
Question 21
Solve the equation In(x? + 1) = 1 + 2Inx, giving your answer correct to 3 significant figures. [3]
Question 22
Using the substitution « =¥, solve the equation 4™ = 3e™ + 4. Give your answer correct to 3 significant
figures. [4]
Question 23

Two variable quantities x and y are believed to satisfy an equation of the form y = C(a*), where C and
a are constants. An experiment produced four pairs of values of x and y. The table below gives the
corresponding values of x and In y.

x| 09 | 16 | 24
Iny| 17 | 1.9 | 23

W
o

g
o)

By plotting Iny against x for these four pairs of values and drawing a suitable straight line, estimate
the values of C and a. Give your answers correct to 2 significant figures. [5]

Iny

3




Question 24

Showing all necessary working. solve the equation 2log, x = 3 + log,(x + 1), giving your answer

correct to 3 significant figures. [5]
Question 25
Showing all necessary working, solve the equation In(x* — 4) = 4Inx — In 4, giving your answer correct
to 2 decimal places. [4]
Question 26
Showing all necessary working, solve the equation 5> = 5 + 5. Give your answer correct to 3 decimal
places. [5]
Question 27
. . . 2ef+e ..
Showing all necessary working, solve the equation e 4, giving your answer correct to
2 decimal places. [4]
Question 28
Showing all necessary working, solve the equation
et +e
— =4,
e +1
giving your answer correct to 3 decimal places. [5]

Question 29

(i) Show that the equation log,,(x —4) = 2 — log,,x can be written as a quadratic equation inx. [3]

(ii) Hence solve the equation log,,(x — 4) = 2 — log, , x, giving your answer correct to 3 significant
figures. [2]

Question 30

Showing all necessary working, solve the equation 9* = 3* + 12. Give your answer correct to 2 decimal
places. [4]

Question 31

Use logarithms to solve the equation 5372 = 4(7%), giving your answer correct to 3 decimal places.

[4]
Question 32
Given that In(1 +e®) = x, express y in terms of x. [3]
Question 33

Solve the equation 5 lrl(4 - 31) = 6. Show all necessary working and give the answer correct to
3 decimal places. 3]



Question 34

2y

2x _ a—x

3 decimal places. [4]

—X

s}
%}

Showing all necessary working, solve the equation = 4. Give your answer correct to

8]
%}

Question 35

Solve the equation In 3 + In(2x + 5) = 2 In(x + 2). Give your answer in a simplified exact form.  [4]

Question 36

Find the set of values of x for which 2(3'™2) < 5*. Give your answer in a simplified exact form. [4]

Question 37

Iny
A

(5.24, 2.7)

1) X

The variables x and y satisfy the equation y?> = Ac®, where A and k are constants. The graph of

In y against x is a straight line passing through the points (1.5, 1.2) and (5.24, 2.7) as shown in the
diagram.

Find the values of A and k correct to 2 decimal places. [5]

Question 38

(a) Show that the equation
In(l+e™)+2x=0

can be expressed as a quadratic equation in e*. [2]

(b) Hence solve the equation In(1 +¢e™) + 2x = 0, giving your answer correct to 3 decimal places.

(4]
Question 39
Solve the equation
log,,(2x + 1) = 2log,,(x + 1) — 1.
Give your answers correct to 3 decimal places. [6]



Question 40

Solve the equation
In(1 +e¥) =2.

Give the answer correct to 3 decimal places. [3]

Question 41

Solve the equation

log

(2x+ 1) =2log,y(x + 1) - 1.

£10
Give your answers correct to 3 decimal places. [6]
Question 42
Solve the equation In(x® — 3) = 31Inx — In3. Give your answer correct to 3 significant figures. [3]
Question 43
Solve the equation 4* = 3 + 47*, Give your answer correct to 3 decimal places. [5]
Question 44

It is given that the line intersects the y-axis at the point where y = 1.3.

(b) Calculate the value of A, giving your answer correct to 2 decimal places. 2]

The variables x and y satisfy the equation x = A(37Y), where A is a constant.

(a) Explain why the graph of y against In x is a straight line and state the exact value of the gradient

of the line. 13]
Question 45
X + e*‘X
Find the real root of the equation e o 3, giving your answer correct to 3 decimal places.
e
Your working should show clearly that the equation has only one real root. [5]
Question 46
Solve the equation 42 = 4* — 42, giving your answer correct to 3 decimal places. [4]
Question 47

Ina
Find the value of x for which 3(2'™) = 7°. Give your answer in the form VA where a and b are
n

integers. [4]



Question 48

Iny

(0.31,1.21)

(1.06,0.91)

o) » Inx

The variables x and y satisfy the equation x” y2 = C, where n and C are constants. The graph of Iny
against In x is a straight line passing through the points (0.31, 1.21) and (1.06, 0.91), as shown in the
diagram.

Find the value of # and find the value of C correct to 2 decimal places. [5]
Question 49

(a) Show that the equation log,(2x + 1) = 1 + 2log,(x — 1) can be written as a quadratic equation

n x. [3]

(b) Hence solve the equationlog,(4y + 1) =1 +21log,(2y — 1), giving your answer correct to 2 decimal

places. [2]
Question 50

Solve the equation ln(ezx + 3) = 2x +In 3, giving your answer correct to 3 decimal places. [4]

Question 51

Solve the equation 2(3%>") = 4**!_ giving your answer correct to 2 decimal places. [4]
Question 52
Solve the equation In(2x — 1) = 2In(x + 1) — Inx. Give your answer correct to 3 decimal places. [4]
Question 53

Ina
Solve the equation 23! = 5(3'™*). Give your answer in the form b where a and b are integers.
n
[4]



Question 54
It is given that x = In(2y — 3) — In(y + 4).

Express y in terms of x. [3]
Question 55
Solve the equation In(x + 5) = 5 + Inx. Give your answer correct to 3 decimal places. [4]
Question 56
Solve the equation 111(2)62 —3)=2Inx-1In2, giving your answer in an exact form. [3]
Question 57

Solve the equation
3e* —4e7 =5,
Give the answer correct to 3 decimal places. [3]

Question 58

Iny
A

[/

The variables x and y are related by the equation y = ab®, where a and b are constants. The diagram
shows the result of plotting In y against x for two pairs of values of x and y. The coordinates of these
points are (1, 3.7) and (2.2, 6.46).

Use this information to find the values of a and b. [4]



Question 59

The positive numbers p and ¢ are such that

In (g) =a and ln(qu) =b.

Express In ( qu) in terms of a and b. [4]
Question 60
lnyA
. 1082.21)
(2.80,0.372)
0 o |

The variables x and y satisfy the equation ky = e, where k and ¢ are constants. The graph of Iny
against x is a straight line passing through the points (2.80,0.372) and (5.10,2.21), as shown in the
diagram.

Find the values of £ and ¢. Give each value correct to 2 significant figures. [4]

Question 61

Solve the equation %= A 5. Give your answer correct to 3 decimal places. [4]
Question 62

The variables x and y satisfy the equation ¢® ' = b* ¥, where a and b are constants.

(a) Show that the graph of y against x is a straight line. [3]

(b) Given that a = b°, state the equation of the straight line in the form y = px+¢, where p and ¢ are
rational numbers in their simplest form. [2]



Question 63

(1.31,1.50)

(0.336,1.00)

S
0] Inx

The variables x and y satisfy the equation @’ = bx, where a and b are constants. The graph of y

against Inx 1s a straight line passing through the points (0.336,1.00) and (1.31, 1.50), as shown 1n the
diagram.

Find the values of a and 4. Give each value correct to the nearest integer. [4]
Question 64
Solve the equation In(x—5) = 7—Inx. Give your answer correct to 2 decimal places. [4]
Question 65
InP
A
3-/
0 >

The number of bacteria in a population, P, at time 7 hours is modelled by the equation P = ae*’, where

a and k are constants. The graph of In P against 7, shown in the diagram, has gradient % and intersects
the vertical axis at (0, 3).

(a) State the value of & and find the value of @ correct to 2 significant figures. [3]
(b) Find the time taken for P to double. Give your answer correct to the nearest hour. [2]

10



Question 66

(3.40, 8.27)

(0.50, 2.24)

0 ="

The variables x and y satisfy the equation ay = b, where a and b are constants. The graph of Iny
against x is a straight line passing through the points (0.50, 2.24) and (3.40, 8.27), as shown in the

diagram.
Find the values of @ and b. Give each value correct to 1 significant figure.
Question 67
- 5x+2

Solve the equation 5*

Question 68
Solve the equation

n(1—e>)+3=0.
Give your final answer correct to 4 decimal places.

Question 69

Solve the equation 2In(2x+3) —In(2x+5) = In(3x).
Question 70

X —X
Solve the equation %
o

Question 71
It is given that 2Inp+In(p—1) —%ln(q%— 1) =3.

Find ¢ in terms of p.

—10. Give your answer correct to 3 decimal places.

= 4. Give your answer correct to 3 decimal places.

[4]

[3]

[3]

[4]

[3]

[3]
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