
Mock TMUA Set C Tyler Tutoring

20	questions	
75	minutes	
No	calculator	allowed

Mock	TMUA	Set	C:	Paper	1

1. 

The function f is given by     

What is the value of      

 A      B      C     9  D      E     

f (x) = ( x
2 − 6

x2 )2 x ≠ 0
f ′ ′ (2)

− 9
2

25
4

41
4

53
2

2. 

A line l has equation . 

A second line is perpendicular to l and passes through the point . 

Find the area of the region enclosed by the two lines and the y-axis. 
    

 A           B     8        C            D    12  E    

3y + x = 15
(0, − 3)

4 1
5 9 3

5 19 1
5

3. 

  is a quadratic function in x.   

The graph of  passes through the point  and has a turning point at . 

Find an expression for    .     

 A        

 B      

 C        

 D        

 E     

f (x)
f (x) (0,1) (−1, − 1)

f (x)

f (x) = 2x2 + 4x + 1
f (x) = 2x2 + 5x + 2
f (x) = 3x2 + 5x + 1
f (x) = − 2x2 + 1
f (x) = − x2 + x + 1

O
f n 6 2 14421

5
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E 60C 3604
f n 1

7

42
90
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5. 

The 1st, 2nd and 3rd terms of a geometric progression are also the 1st, 4th and 5th terms, respectively, 
of an arithmetic progression. 

The sum to infinity of the geometric progression is 9. 

Find the first term of the geometric progression. 
    

 A     4       B                  C     5       D         E    6
14
3

16
3

4. 

Given that  find the value of   

 

 A    0   B       C        D    1   E    2

∫
2

1

2a + bx2

x2 d x = 2 a + b

1
4

1
2

6. 

The two circles with equations below have exactly one point in common. 

  and       where  

Find the sum of the two possible values of r . 

 A    17   B     20        C    21        D     24       E     28 

(x + 2)2 + (y − 3)2 = 49 (x − 4)2 + (y + 5)2 = r2 r > 0

O

f 2ax b dol 2ax bx at 2b 29 b 2

a b 2

CP a ar ar

AP a 9 31 at4h

0

g arg.fr a 9 3 6

a a ar ato
r 9,1 r 1 3 1 0

Ir at r

Centre 2 3 r 7

centre ans r 3
Distastist ir h.m.el
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8. 

How many solutions are there to 

     for    ? 

    
  A     4     B     5        C     6      D    7   E    8

(4cos2θ − 1)2 = 9 −180≠ ′ θ ′ 180≠

9. 

The function  is such that         and      for    

You are given that        

Find      

 A       B        C    0   D     4       E    14

f (x) f (0) = 0 x f (x) < 0 x ∘ 0

∫
5

−5
f (x) d x = 2 ∫

5

−5
| f (x) | d x = 16

∫
5

−5
f ( |x | ) d x

−14 −4

7. 

What is the coefficient of  in the series expansion of    

 A  

 B  

 C  

 D  

 

x3 (x − 1
2 )7(x2 + 1)3

161
32

147
64

161
64

147
32

301 3 2 1 x

P E

5 1 3 2 7 x 1 6K
r 3 1 761 2 s 1

0

4cos20 1 3

0 3 1300
10529

300

3 solutions 4solutions

i T
2B

i
0
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11. 

Find the minimum value of the function  

 A       B        C       D            E     

2(2x+1) − 2(x+3) − 2

−10 −8 − 25
8 −2 − 25

16

12. 

The line   divides the circle    into two segments. 

What is the area of the smaller segment?  

 A  

 B  

 C  

 D  

 E 

y = 2 x2 + y2 = 8

2θ − 4
θ

2θ

2
2 θ − 1

16θ − 32

10. 

The four digit number 4284 is such that any two consecutive digits from it make a multiple of 14. 
Another number N has this same property, but it has 50 digits and the first digit is 9. 

What is the last digit of N? 
    
 A   1    B     2           C    4  D    8  E    9

14 28 42 56 70 84 98

0
984

g

at ie
2 a 2 s

2 c 21 10

AreaSellor I 8 2T

area 8 4

segment 2T 4
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13. 

Find the real non-zero solution to the equation . 

    
 A           B                C            D      E    

9(4x)

27(2x) = 1
3

log32 log23 −1 −log23 −log32

15.         

The function    is such that for every integer n       

Evaluate   

 A    7   B    14    C     15   D     28       E    45

f ∫
n

0
f (x) d x = 1

2 n(n + 1)

5

∑
r=1

(∫
r+2

r
f (x) d x)

14.            

Find the area between the curves with equations   and     

where p is a positive constant 

 A           B             C      D           E      

y = px x = py

1
3 p3 2

3 p2 − 1
2 p3 1

3 p2 2
3 p

3
4 − 1

3 p2 p3

3 3 1332

2 4 1 3 2
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So En de fo that in fifth in feel is
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18. 

The diagram shows the graph of  .  

The function   attains its maximum value at  and  for all values of x.  

Find the difference between the maximum and minimum values of   

 A     0     B     4          C     12      D     18  E     20

y = f (x)
f (0,3) f (x) > 0

(f (x))3 − 3f (x)

(0 , 3)

17.            

The minimum value of the function          is   where p is a real number. 

Find the minimum value of the function   

 A       B        C      D     3       E     5

x4 − (px)2 −16

x2 + px + 5

−5 5 − 2 2 2

16. 

Given that  ,  where  

     then   is equal to 

 A  

 B  

 C  

 D  

 E 

f (x) = log( 1 + x
1 − x ) −1 < x < 1

f( 3x + x3

1 + 3x2 ) − f( 2x
1 + x2 )

−f (x)
f (x)
3f (x)

(f (x))2

(f (x))3

s i0
s

ios 11 t.skf s Yt tal

x p22
012 p2 Ip 012 5 at Ep 5 4p

min
3

3 EEE

0 it iii
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20.         

Which of the following sketches shows the graph of             for       

 A                B        

  

 C               D       

 E               F

sin( y
x ) = 1

2 −3θ x ∘ y ∘ 3θ x

19.        

The equation     has exactly two solutions in the range    

What is the range of all possible values of x ? 

 A   

 B   

 C   

 D   

 E 

cos2(4sinπ ≤ 30×) = 1
4 0× ∘ π ∘ x×

30 ∘ x < 150

60 ∘ x < 180

60 ∘ x < 390

90 ∘ x < 150

90 ∘ x < 390

g 1052A

ftp aCosA

cos45130 12 cos45030 40

O f 3 to150i i

y 3151

sink
O

É31 5 I II

YItvesradiet2

itgradientxs0o
1j
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20	questions	
75	minutes	
No	calculator	allowed

Mock	TMUA	Set	C:	Paper	2

1. 

Given that  ,       and  when , find y in terms of x.  

    

 A  

 B  

 C  

 D  

 E 

dy
d x

= 6x2 − 4x − 3
x4 x ≠ 0 y = 6 x = 1

y = 12x + 12x−2 − 12x−3 − 6
y = 12x + 12x−4 − 12x−5 − 6
y = 2x3 + x−4 − x−3 + 4
y = 2x3 + 2x−2 − x−3 + 3
y = 2x3 + 2x−2 + x−3 + 1

2. 

Find the complete set of values of the real constant p for which the expression  

      

is positive for all real values of x .    

 A  

 B   or   

 C  

 D   or   

 E  

 F   or  

x2 − 2x + px − 2 + p

4 − 2 5 < p < 4 + 2 5

p < 4 − 2 5 p > 4 + 2 5

−2 < p < 2
p < − 2 p > 2
2 < p < 6
p < 2 p > 6

1s 6012 4 3 3,1

I

4 p 2 co

p 2 p 2 4
co

p 2 p b co
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3. 

The real numbers a, b, and c are non-zero and . 

Which of the following statements are necessarily true? 

 I  

 II  

 III  

 A none of them 
 B I only 
 C II only 
 D III only 
 E I and II only 
 F II and III only 
 G I and III only 
 H I, II and III

a ∘ b

1
a

≥ 1
b

2a ∘ 2b

ac ∘ bc

4. 

A bag only contains 2n blue balls and n red balls.  All the balls are identical except in colour. 
One ball is randomly selected and not replaced. A second ball is then randomly selected. 
What is the probability that at least one of the selected balls is red?  

 A  

 B  

 C  

 D  

 E  

 

n(n − 1)
3(3n − 1)

3n − 1
3(3n − 1)

4n − 2
3(3n − 1)
2n(n − 1)
3(3n − 1)

5n − 1
3(3n − 1)

no a 2 b 1

2 increasing function

no 1

P no red 2 2
p atleastonered 1 2125

a

II I
II
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5. 

A student attempts to prove the following statement. 

 Consider the integers a and b, where a has remainder 1 when divided by 3,  
 and b has remainder 2 when divided by 3. 

 Then   is always divisible by 3. 

  Consider the following attempt: 

  Let    and    (I) 

  then    (II) 

  so       (III) 

  so    (IV) 

  therefore   is always divisible by 3. (V) 

Which of the following best describes this proof? 

 A    The statement is true and the proof is completely correct. 

 B    The statement is true but there is an error in the proof in line (I) 

 C The statement is true but there is an error in the proof in line (II)  

 D     The statement is not true and there is an error in the proof in line (III)  

 E The statement is not true and there is an error in the proof in line (IV)  

 F The statement is not true and there is an error in the proof in line (V)

a + b

a = 3n + 1 b = 3n + 2

a + b = 3n + 1 + 3n + 2

a + b = 6n + 3

a + b = 3(2n + 1)

a + b

6. 

This question uses radians. 

Find the number of distinct values of x that satisfy the equation  

        

  A    0   B    1    C     2   D     3       E    4

2(2 − x)(x − 1) = 1 − sinθ x

should be b 3Mt 2
so

a b 3ntlt3mt2

3 ntmt1

2 2 1 x 1 vequadratic

0

EE ii.ie to
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8. 

The notation  means the greatest integer less than or equal to x. 

For example       

Evaluate the integral        

 A      B      C           D          E    

−x≠
−0.8≠ = 0 −2≠ = 2 − 12≠ = 3

∫
θ

θ
2

x −x≠ d x

26
3

11θ2

8 ′ 13
2

11θ2

8
7θ3

24
7θ3

24 ′ 13
8

9. 

A locked box has two levers, A and B, which can be positioned either left or right at any    
particular time. It is known that if lever A is left or lever B is right, then the box is unlocked. 

Which of the following statements must be true? 

 A    If the box is unlocked then lever A is left or lever B is right 

 B    If the box is locked then lever A is left and lever B is right 

 C    If the box is unlocked then lever A is left and lever B is right  

 D    If the box is locked then lever A is right or lever B is left 

 E    If the box is unlocked then lever A is right or lever B is left 

 F    If the box is locked then lever A is right and lever B is left

7. 

Consider the statement: 

 (*)  Every prime number n can be written as the sum of 2 square numbers. 

How many counterexamples to (*) are there in the range 0 < n < 40 

 A 2 
 B 3 
 C 4 
 D 5 
 E 6

1 4 9 16 25 36

13

03

1 1.57 314

SE x dot f 201else
3x doc

o
a on

2 5 3
2
22 11 2

13

A15th
unlocked

contrapositive

locked Aright
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11. 

Consider the statement:    for all real values of  

Which one of the following is a negation of this statement?  

A     for at least one real value of       

B     for all real values of  

C     for at least one real value of  

D      for no real values of   

E      for at least one real value of  

F      for at least one real value of  

G   for all real values of  

H   for no real values of 

f (x) > g(x) x > a

f (x) ∘ g(x) x > a
f (x) ∘ g(x) x > a
f (x) ∘ g(x) x ∘ a
f (x) ∘ g(x) x > a
f (x) > g(x) x ∘ a
f (x) > g(x) x > a
f (x) > g(x) x ∘ a
f (x) > g(x) x > a

10. 

A triangle ABC is to be drawn with the following measurements.  

 AB = 3a  BC = b  angle BAC = 45° where a and b are constants 

For which values of b can two distinct triangles ABC be drawn ? 

 A  

 B  

 C  

 D  

 E 

b < 3a

a < b < 3a

3
2 2 a < b < 3a

b > 2 a

b > 3
2 2 a

sir 45

era
b 3Ka
b 39

P Q

not P for ftp.legst
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12. 

The function  is defined for all positive integers as follows: 

    and for all    

      if 5 divides n but 2 does not divide n 

      if 2 divides n but 5 does not divide n 

      if 2 and 5 both divide n 

      if neither 2 nor 5 divides n 

The value of    is equal to 
    
 A   300  B     301 C    361 D    363 E    372

F(n)
F(1) = 1 n ≥ 2

F(n) = F(n − 1) + 5
F(n) = F(n − 1) + 2
F(n) = F(n − 1) − 1
F(n) = F(n − 1)

F(301)

13. 

Consider the following statements for real values of x.   

  P:  

  Q:   

Which one of the following is correct? 

A   P is necessary and sufficient for Q         

B   P is not necessary and not sufficient for Q 

C   P is sufficient but not necessary for Q 

D   P is necessary but not sufficient for Q

x + 12 ≥ x

−3 ∘ x ∘ 4

5

24 68

519

ii
everygyp

10
39 360

i

IT tFneassosto

But if x 6 the pisÉÉ
he

but Q not true
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15. 

Consider the following statement: 

 If       for all real x     then    for all real x 

Which function provides a counterexample: 

 A   B  C    

 D   E 

f ′ (x) > 0 f (x + 1) > f (x)

f (x) = 4x f (x) = 4x2 + 1 f (x) = 4x3

f (x) = 4 − x
x

f (x) = x − 1
4x

14. 

A list consists of k integers, and the mean of these is calculated to be m .  

When an integer a is added to this list, the mean decreases by 1. 

When a further integer b is added to the new list, the mean decreases again by another 1.    

Which one of the following statements is true?  

 A  

 B  
 C  
 D  
 E  

m = k + 4
k < m
a + b = 2(m − k)
a(m − 1) = b(m − 2)
a − b = 2

16. 

Given that      

Find the value of  

 

 A       

 B      

 C       

 D      

 E    

(x2 + x + 2)24 = a0 + a1x + . . . + a48x48

a0 + a2 + a4 + . . . + a48

224(222 + 1)
224(222 − 1)
223(224 − 1)
223(224 + 1)
223(225 + 1)

Total km
k m t

km.EE m

2kmtgmntittm t

mtaip.IE 2
m 4

a b 2

Et flint

positivegradient
D 1

a atefill so

1
425

Got a t 948

x 1 22 90 a ta Gu 948

248 224 2K

4 2 2 2 2 1
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17. 

Graphs 1 and 2 represent functions of the form              where a, b are non-zero integers 

Which of the following statements are necessarily true?  

  I In Graph 1,   and  is even 

  II In Graph 2,   and  

  III   in both Graph 1 and Graph 2 

 A none of them 

 B I only 
 C II only 
 D III only 
 E I and II only 
 F II and III only 
 G I and III only 
 H I, II and III 
  

y = asin(xb)

a < 0 b
a > 0 b < 0

b > 0

Graph 1 Graph 2

18. 

 and  are defined as follows:   . 

What is the largest value of x such that  and  are in the ratio  respectively. 
    
 A           B                C            D    3  E    5

P(x) Q(x) P(x) = 3(2x−1) − 3(x+1) + 3 Q(x) = 3x − 3

P(x) Q(x) 5 : 3

log32 log35 log312

a c Eavesine Ellen live

Yo b is positive
negative b world give

asymptote at a 0

0
Let a 3 P 3a 39 3

3s 12
Q a 3

31 105312
55 at_9at 9 Sa 15

92 14a 24 0
3P SQ

la 24
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19. 

A curve has the equation  

The curve has a maximum stationary point at  and a minimum stationary point in the 4th quadrant 
(the region where  and ). 

Which of the following set of conditions is sufficient to ensure this?  

 A  

 B  

 C  

 D  

 E  

 F None of the above

y = a x3 + bx2 + c
x = 0

x > 0 y < 0

a < 0, b < 0, c < 0
a > 0, b < 0, c < 0
a < 0, b > 0, c < 0
a > 0, b < 0, c > 0
a > 0, b > 0, c > 0

20. 

f  is a function and a is a real number.   
Given that exactly one of the following statements is true, which one is it?     
    

 A  only if  
 B    if   
 C    is sufficient for   
 D   is necessary for   
 E If   then   
 F  if 

a ∘ 0 f (a) ∘ 0
f (a) > 0 a > 0
f (a) > 0 a > 0
f (a) ∘ 0 a ∘ 0

f (a) > 0 a > 0
a > 0 f (a) > 0

for4ᵗqhuadrat

If
i

01 0 01 31 0
cco

need g a

y basi 2b

At 21 y a 28 b4 c max at 01 0 212
920 281 41,1

co min at 01 31 462328

Etant y
c o need

c 11141m
sufficient it Cco

P a 0

Q f a 0

If p then Q If Q then P

if P thenQ
If Q then P
If p thenQ if QthenP

It Q thenP
if Q thenP


