
TMUA MOCK TEST 2

Solution Book

Paper 1 Styled
• Graphs

• Trigonometry

• Logarithms



Options:

A. 16 +

B. 32 +

2 y

x

Question 1

Find the greatest sum, x + y, of the real values x and y that satisfy the simultaneous equations:

2

log ( ) = 6 2 2 2and 12 − log x = (log x) (log y)

2

2

2

4

C. 16

D. 20

E. 32

F. 1 + 128 2

512

G. 120

H. 256



Question 2

Find the non-zero solution to the equation:

Options:

A. log4 3

B. 2 log4 3

C. 1

D. 2

E. log3 4

F. 2 log3 4

81(4x ) = 
27

3(16x ) 1



Question 3

You are given:

loga(xy2z) = 6

loga(x
2yz4) = 9

loga(x5y7z5) = 25

Where x, y, z are real numbers greater than 1.

What is the value of a?

Options:

A. 1

B. x

C. y

D. z

E. There is not enough information to determine if a is any of the other options.



Question 4

The curve

passes through the points

(2, log2 p) and (−1 + log2 p, 11)

where p is a positive real number.

Find the value of p.

Options:

E. 4

F. 16

G. 32

y = ax2 + 3

32
A.  

1

16
B.  

1

C. 
1

4

D. 1



Question 5

Put the following expressions in order from least to greatest. 

Which expression has the smallest value?

Options:

A. 4 − log10 π

B. 2 + log10 π

C.

D.

(iii)

(iv)

(i) 4 − log10 π

(ii) 2 + log10 π

3 + log10 π

5

log10 π

3 + log10 π

5

log10 π



Question 6

Let f (x) be a quadratic function in x. 

Given that the graph of y = f (x):

Passes through the point (−1, −3)

Has a vertex at (1, 5)

Which of the following is an expression for f (x)?

Options:

A. −x2 + 4x + 3

B. x2 − 4x + 3

C. 2x2 − 4x + 3

D. −2x2 − 4x + 3

E.−x2 − 4x + 3

F.−2x2 + 4x + 3

G. 4x − 2x2

H. 4x − x2



Question 7

Find the complete set of values of x, with

−π ≤ x ≤ π,

for which

(1 − 2 cos 2x)(1 + 2 sin x) ≤ 0.

Options:

A.

B.

C.

D.

E.

6
−π ≤ x ≤ − 

5π 
, − 

π 
≤ x ≤ 

π 
,

6 6 6

5π 
≤ x ≤ π

6
−π ≤ x ≤ 

5π 
,

6

5π 
≤ x ≤ π

− 
5π 

≤ x ≤ − 
π 

, 
π 
≤ x ≤ 

5π

6 6 6 6

6
−π ≤ x ≤ − 

5π 
, − 

π 
≤ x ≤ 

π 
, x = 

π 
,

6 6 2 6

5π 
≤ x ≤ π

6
−π ≤ x ≤ − 

5π 
,

2
x = 

π 
,

6

5π 
≤ x ≤ π



Question 8

Find the fraction of the interval

for which the inequality

is true.

Options:

0 ≤ θ ≤ 2π

θ
(2 cos ( 

2 
) + 1) (sin θ + cos θ) ≤ 0

6
A. 

1

12
B.  

7

4
C. 

3

4
D. 

1

2
E. 

1

12
F. 

5

6
G. 

5

3
H. 

2



Question 9

Find the number of solutions of the equation

x tan x = sin x

Options:

A. 0

B. 1

C. 2

D. 3

E. 4

with − π ≤ x ≤ π.



Question 10

How many real roots does the equation

3x5 − 10x3 − 225x + 10 = 0

have?

Options:

A. 1

B. 2

C. 3

D. 4

E. 5



Question 11

Into how many regions is the plane divided when the following curves are drawn?

y = x3 − x2, y = x3 − 4x, y = x2

Options:

A. 11

B. 10

C. 9

D. 8

E. 7



Question 12

The equation in x:

x3 + 6x2 − 63x + k = 0

has three real solutions when:

Options:

A. −108 < k < 392

B. −392 < k < 108

C. 108 < k < 392

D. −392 < k < 0

E. 0 < k < 108



Question 13

Which of the graphs below shows a sketch of the function

Options:

A.

B.

C.

D.

x2
− 1 2y = e cos(x ) for − π ≤ x ≤ π?



Question 14

The graph of all the points (x, y) in the xy-plane that satisfy the equation

sin(x + y) = 1

is shown in:

B.

C.

D.

E.

A.



Question 15

Find the fraction of the interval 0 ≤ θ ≤ 2π for which the inequality

is satisfied.

A.

B.

C.

D.

E.

F.

2

3 θ 2
(cos θ + sin θ) ( + cos 

2 
) (cos θ − 1) ≤ 0

4

Options:

1

12
5 

2
1

3
2

4
3

5
6



Question 16

Find the value of

100

∑ cos (

r=0

π)
4

2r + 1

Options:

A. 0
B. 2

2

C. 2

D. 2 2

E. 100 2

F. 101 2



Question 17

Find the number of solutions of the equation

x2 cos 4x = 8 sin 4x

in the interval 0 ≤ x ≤ π.

Options:

A. 0

B. 1

C. 2

D. 3

E. 4

F. 5



where −180∘ ≤ x ≤ 180∘.

Find the sum of the possible values of x.

Options:

A. 45°

B. 90°

C. 135°

D. 180°

E. 225°

F. 0°

Question 18

x satisfies the simultaneous equations:

2 sin 3x − 2 cos 3x = 1 − 2

2
sin 3x + 2 2 cos 3x = 

1 
(4 + 2)



Question 19

ABCD is a trapezium with side AB parallel to side CD. 

The lengths of sides AD and BC are both 6 units.

The diagonal AC is of length 8 units and makes an angle of α with both sides AB and CD, as shown in the diagram.

It is also given that the area of triangle ACD is five times the area of triangle ABC.

Find the value of cos α.

A.

C.

D.

E.

F.

3

14

20

3
B. 

4

3 35

7

42

48

7 42

6

28



Question 20

What is the maximum value of

in the interval 90∘ ≤ x ≤ 270∘?

(
1

2 − sin(x + 135∘)
)

2

4
A. 

1

9
B. 

1

C. 2

D. 
18 + 8 2

49

E. 4


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

