Mock TMUA Set D: Paper 1

20 questions
75 minutes

No calculator allowed

1.
Given that 2x2+ 11x+5 isa factor of ax’—=17x2+bx - 15
What is the value of a + b ?

@ —40 B -28 C -4 D 4 E 28 F 40
(200 ) (perg) = 2t (igr2g)a o (901D« Sy
+h=-uD
Lez-2 Mg-g=-17  a=2p=-2 2
cl‘ P-;..\ }5:5?+l\ﬁ=—s-31=-38
2.
The point (—1, — 1) lies on the curve C whose gradient function is given by
dy 5x*-6
— = x#0
dx x3 4
Find an equation for C. 31 < < - AJ—Z
A y=5x*-6x-12 4~ S+l ¢ €
i‘l
3 - - c
y=5x+—+1 e -S rE
x2 c = |

I
C y—x+ﬁ+§

18
D y=15x2+;—34

3
E y=5x—;+7

3.

A circle of radius 1cm is inscribed inside an equilateral triangle. What is the area of the triangle?

Aﬁ B 3 Cﬂ'+£ (D) 3v3 E 63

3 3

é&r\‘f‘o:l
A :)L:-Eé
.. R Y N Y

X
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4,

S is the complete set of values of x which satisfy both the inequalities
x¥-x—-6<0 and 4-3x>1

The set S can also be represented as a single inequality.

Which of the following single inequalities represents the set S?

A-2 YXe2) L0 —
x24+x-2<0 ( X B s

) WA AP AN
X4+x-2>0

2y 3

x?—4x+3<0 52\ -2¢x 2\ \ 7
x2—4x+3>0 (3“1\(.3‘"\ e
NPix -2 2O
X2 +2x <0

mmoow@

x<1

5.

A cylinder has its radius reduced by 20%.
In order to keep the volume of the cylinder the same, the height needs to be increased by:

A 20% B 40%  (C)5625% D 62.5% E 64%
—nl
> ur V=TRH He 25 h L.
V= T¢ l/\ R S :fﬁ_fi}\ % R
-V 22, -1 AN = 4267
—lT('L h= lﬁ_ H b 1b
26 3 - %h25%%
1%
6.
An arithmetic progression and a convergent geometric progression each have first term 1.
5 | led 1624 1634
The sum of the second terms of the two progressions is —. | - £ e
. . .3 A+c = = 24¢ 20 = <
The sum of the third terms of the two progressions is —. eatt = 4 z
1_ 2 24« - u
What is the sum to infinity of the geometric progression? I 2ele i 2
T Qe =-2
r -
3 1 1 -€ =0
A =2 B -2 C —= D — ® 2 heo-Bet s
2 2 uf - \)(2,-,3\3: °
= ,‘-
2
goh = _l/—' - 2

Mock TMUA Set D DByler Tutoring



7.

How many solutions does the following equation have in the range 0 < x < 27

. 1 roy JC
cos(sinx) = —
(sinx) = )j)vi_

@ 0 L ot
B 1 COS ﬂ: 2.5 — 0.7 T:ﬁ. 1-0...
22 TS Siny o
c 2 I ’QU’ )
T2 3 tdfz.wsl‘wl,;
o goluwliond '
D 3 .C, w.u.‘ ca,&(g.n)LB N ¢ CRS‘ " ':J_Fz
E infinitely many 2 .
8.
Find the area enclosed by the graph of [2x|+ |yl =2
5
4 2y/2 D — E 2
A /5 C V2 .
N *,4 >0 2_32;\-_3:—2? Ar‘a_—LkKlz’(lxz
Ay 20 - 3 § - L
ad>, 340 I~ ’3 =2
-|\ 1 &4,330 ..7‘1‘-3:2
-1
9.
. . ) 1
Find the maximum value of the function
9x —6(3%) + 11
1 1 4 1 11
A — B — cC — — E —
11 3 11 2 2
X
/.0,\’ 6a=3% Mex = .
1 7
Qq'__ bot Il = (a-2)+ 2
Min (?), 7‘\
Mock TMUA Set D

Byler Tutoring



10.

The graph of y=x>—-4 has a series of transformations applied,
1 -
resulting in the graph of y=x>-2x = (:c - \Y’— l Flx)= 2~ K .
Ela-)s (Y-
: : . L "
Which of the following could be the series of transformations? b ix- \\ v2 e (- \

t followed by a reflection in the y-axis

A atranslation two units
B a translation onenit left followed by a reflection in the y-axis £ (- (\ <2
@ a translation one unit right followed by a translation three units up
D atranslation one unit right followed by a translation Mts up

E areflection in the y-axis followed by a translation four units up

11.
What is the sum of the solutions to the equation ~ 9/0g,(4x?) = (21 0g24x)2 for x >0

1 1+4/2 5 4+4/2
A — B 1 C \/_ D — @ \/_
2 2 2 2
g o Ux ) B = log, 2+ Iy M2
gy 5 B O s
- \-“l 2 1
Job o=l 2 HBa = atr 2ot ‘ S :
% 2 c=12 a=/y ,
20r-%c+v2 =70 IOS_LZJL: 2 IOS'l Za "r/z
12 (26~ \Yea-12)D o= 2 a= 450

A triangle ABC is to be drawn with the following measurements.
AB=1+/T a BC=2a angle BAC = 6°

Of the two possible triangles that could be drawn, the area of the larger triangle and the area of
the smaller triangle are in the ratio 3:1

What is the value of cos@ ?

2 V3 4 3 4
@— B - c — D = E —
% Vi % 7 7
Vpl e [Fax sl N S

x freo. A&L"'z . 2,12 - k
L3 N N e A “
1 v (773 ’ 2 - 2o
c 2e. , A
~ 2. aC AC =20l oo %= O
9 Lek AC: X w2
Cﬁg:_’_ - —
A {7 ® M 17
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13.
C, and G, are circles defined by the equations

(x =12 +y?>=36 and (x+13)>+y>=81.
(12,0) = b (-13,0) =4
Find the length of the shortest line segment PQ which is tangent to C; at P and tangent to C, at Q.

A 15 B 16 C 18 @20 E /616

giniles Ln‘o-gh& ol 914 - %12

(lz--'33'- 25 Ko
¢ \\6 oles sl by ?QVLLS i
s U 12t€= 20

14.
In the simplified expansion of 2+ 5x)°
/A
How many of the terms have a coefficient that is divisible by 60? bo= 2x3%5
A 6 ®) 7 c 8 D 9 E 10
1
) 2 9 n 7 § + [S.)L
AR "‘IUKB(QQ - G0 )(g) MR 67(2\(&‘3 . 908 )
X v = v X g
2
Tolel 10 Fer~$
15.
It is given that y=( —2sinx) cos2x for 0<x<2m.
The fraction of the interval 0 < x <2z forwhich y <0 is
1 1 1 1 2
A = B - @ — D = E =
6 4 3 2 3
- Q7
\ - 2SinX =I o 1- 2aiaxy > O D— :L/u T T T ’_JZr,
Ay =T T‘ i - .
s~y 2’ ocx ¢ = Neod e ML+ o Az%aLW_ (o-clion
4T £7 ST 25 22T T
c . s ; T T LN
G 4 % L.
CDSZ:(:O _ ("0321;0 Erg_dlé—r‘- '12’ _zuj:j
21__1: 1%’ 5/;’ 7€' pee Ty m |
weTow oo ow T LexeT 0 3
U4y u i
u DByler Tutoring
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16.

How many real roots does the equation y = 3x* — 16x> + 18x2 -5

have?
Al B 2 ©) 3 D 4 E 5
v 1230 - Wy'+ 2y = O U
o (o - u 2):= 0
(- By = D
8zO 3: -<
x= 1 0 w102 0 2_ 36
M=z YT MR- (x 1)t (Rx4)-S <O Y 1}3142311_‘?2*+3>
>Sp A=0D "ﬂ-'w"“‘W‘M
D M=l .. reKiama
17.
Given that the real numbers x and y satisfy the equations 4 +4Y =10

and 2(4) + 4% =20
What is the value of x +y ?
A loglo (B2 C 4 D 4+1logl0 E 10
p'e
Job 6= 4 b= 4 .
oi b= o 224 h7:20 bso b2 ek 172
a= & Y _ .2
Eh 2(ro-b) = 20 W€ x=3
b*- 2L =0 d_,fd:?_
b-.o,'l
18.

It is given that f(x) = x? — 4x + 2.

The curves y =f(kx) andy =f(c —x) have the same minimum point, where k > 0 and ¢ > 0.
Which of the following is an expression for k in terms of ¢ ?

c+2 2 2 o .
G(\h}- - kX yA F(C"—i> e ooy rxt - hot Lt 2

Il

9 3t (4-20)x + ouer 2
- Q<b(.— ’1-3 - La(_+ (Z"C\)B’L-' 2
Min d__‘Z'_ = C'—?‘
e
o= 2
c-2

n
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19.

Given that x> 4+ y> =1,

VT3

B 4/10
C V7
D V2

2
E 3

20.

what is the greatest possible value of 2x + 3y = 2

The sum of the maximum and minimum values of the function

f(x) = Qay™

where a > 0 and x is real, is 4.

Find the sum of the possible values of a.

A 2-4/3

-l £ S8~ £

mex F at
N g Q\'

oA
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g-F

B

V3

X=0 =,k-
J\Z
=D N:-k
3 2
C_Zyal
9= 31+3
I(‘/g 0\1: _L,Z—\
T 9
ol
A _L,"_:I_LZ’-'
2 Q2 79
Z’Z:]g

@2 E 2443

Soem oF velud

‘.‘-JT+ ,—-J\'—
ya

tl
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Mock TMUA Set D: Paper 2

20 questions
75 minutes

No calculator allowed

1.
_ (2x=3)x+2)

A curve has equation \/_ x>0
X
The equation of the tangent to the curve at x = 1 is . 3
IV
VR SRR N €
(A) 2y =13x-19 4 | » 3
C'l _ gd_/Z & .l_.d_ z - gd’
B 2y=13x-7 ) 2
At A = -2 dy = l}_
C 2y=x-13 SN T 2
- 2y -2
D y=3x-6 48 7 2
-ry -4
E y=3x+6 37 7%+ 73

2.

Find the coefficient of x3y? in the expansion of (1 4+x +y

A 5 B 10 C 15

rneed (=Y (:ﬂl Q)

Use Rroanie|

3.

A (=2 ,4)and C (6, 0) are opposite vertices of the rhombus 4BCD.

The vertex D lies on the y-axis. What are the coordinates of vertex B ?

2)5

@20 E 30

g |
/" <

kAN

20

Medpont (2.2)
ﬁm*’{ﬂrc =72
5f&f(gh < 2
\3,2 = 261—23

Y= -7

A @2, -6) () A
B 4, -5

c (6,10

D (5.8

(4,6)

®
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4.

Consider the following statement:

If a positive integer N has the property that N is divisible by 9, then N is divisible by 6.

Which of the following is a counterexample to this statement?

I N=15 I N=18 I N=21
A none of them 1S 18 21 For Lo PU%PQ
B I only T o - o need Uy hng
— X < n2ed Uy pf‘-(ii
C IT only Mo N} X -
D III only
E I and II only
F IT and III only
@ I and III only
H I, IT and III
5.
Use the trapezium rule approximation with four strips to estimate:
! x o Vb G
J 16* dx B< 1 2 o4 g2 1%
0
31 45 15 31 45
A — @ — cC — — E —
8 8 2 4 4
us

Loal
2 u

6.
Consider the following statements for real values of x.
JZ]I’
sin kx dx =0 wad
0 j\ ]ie Ad
B: k is an even integer

Which one of the following is correct?

@ A is necessary but not sufficient for B
A is sufficient but not necessary for B

B
C A is necessary and sufficient for B
D

N (H 1%+ z(’nmx\) : zli‘ (17+22) . us

g

’Q RN
IQ A Sl
lrerr— $~3x

A is not necessary and not sufficient for B
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7.

A student attempts to prove that there are infinitely many prime numbers as follows:

Assume that there are finitely many prime numbers, and let the largest be p D
Letn =2p + 1 sothatn > p (II)
Consider n =2p + 1. This is not divisible by p (I11)

Therefore n is also a prime number  \Jo °q p=T , a= IS aetpine (V)

This contradicts the initial assumption so we conclude that there are
infinitely many prime numbers V)

Which of the following best describes this proof?
A The statement is not true and there is an error in the proof in line (I)
B The statement is not true and there is an error in the proof in line (II)
C The statement is true but there is an error in the proof in line (III)
@ The statement is true but there is an error in the proof in line (IV)
E The statement is true but there is an error in the proof in line (V)

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

8.
Simplify the following expression log,2xlog,4xlog8%...xXlog,2"
A log,(22"- 1)) B log,(2'+1) () nllog,2)"
D nl(log,2") E n(n"(log,2)
A A= loge 2
. \D%&Z x Z,\]DSC‘Z A 2x logz,\l x ... S

: onl (IDSa ’ZBA
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9.

A set of cards has a single letter printed on the front and a single number printed on the back.

Five of these cards are laid on the table so that only one side of each card is visible.

The cards show the following: 5 E 7 F 9

Lara states that all cards with a vowel on the front have a prime number on the back.

Which cards do you need to turn over in order to check if this statement is true?
A all of the cards £ — s sunler priace ’

cards E, 5 and 7 9 - g ke o wevel 7

card E only
PN Ve
cards F and 9 £ - ber crn Do 2

B
C
D t
@ cards E and 9 7. uky o be U

10.

Consider the set of integers of the form 3" —2n — 1, where 7 is a positive integer greater than 1.
Which of the following statements are necessarily true?

I Integers in this set are even only if z is odd. x a=1

II Integers in this set are always 2 more or 2 less than a multiple of 6. X 1= %

I Integers in this set are always a multiple of 4.  ~~

A none of them
4=t 2 9-5 = W

B I only n=2 27- 7= 29

C IT only ne U Q)1-9-72

@ 111 only . (”)UY?P' . oa(2) T
n LA U,) v 2 .

E Iand II only (260} = 2 ; —t @&

2 e - *

F 1T and 1T only (2+)"- 2a- | = e Nt

G I and III only

H I, IT and 111

Mock TMUA Set D DByler Tutoring



11.
Giventhat  f(x —f(x)) = x and f(a)=b

which of the following is true?

¢ (a _ F[a)) = aq
A fb)=a-b Fo-b)=a
B  f(-a)=a-b i’r(a—lg—(—’(m)):a—h
C  f(-b)=-a Fla-k-a)=a-k
© sea=-b Fleey-ab
F(-b-F(-b))=-b
B J=h=b-a pg—g_a{$3)§_—-$
Fle)=-b
12.
Let P be the set of prime numbers greater than 3.
Consider the following assertion:
All members of P can be represented in the form 6n + 1 (*) P = H* |

Which of the following statements, taken individually is equivalent to (*)?
I A number is not a member of P only if it can not be written in the form 6n + 1
I A sufficient condition for a number to be in P is that it can be written in the form 6n + 1

III  If a number can not be written in the form 6n =+ 1 then it is not a member of P

I 4 =6 T ety 2P M (getr) P / e~k posihve

Statement I is Statement II is Statement III is

equivalent to (*) equivalent to (*) equivalent to (*)
A Yes Yes Yes
B Yes Yes No
C Yes No Yes
D Yes No No
E No Yes Yes
F No Yes No
@ No No Yes
H No No No
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13.

Arrange the following integrals in order from smallest to largest: X £ r

4
P: J x‘(x—2)| dx
0

14.

Suppose that n is an integer such that n> is divisible by 5.

Which of the following statements are necessarily true?

:@m@cow>

PQR
P
PRQ

QPR

Q: [Ox|(x+2)| dx
—4

[ .0 2 =0
72: ’

>

- (3-2

QRP
RPQ

RQP

| 5 is a factor of n

2
i xlx-1
) )

v

11 n? is divisible by 125 +v~

> (e 1) s (¢t 13

3

4
R: J x|x| dx
—4

I If k is a multiple of 5 which divides n°, then % is a multiple of 5 X

none of them

I only

IT only

IIT only

I and II only
IT and III only
I and III only
I, IT and III

Mock TMUA Set D
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15.
Let x be a real number.

Which one of the following statements is a sufficient condition for all of the other four statements?

x=—1orx=1 \ !

x>—1and x <1 A P) )

x>—1orx<l1 !

x <1 D e —2

moow@
[V}

2
sl It A e ol Me oot e clo e

16.

The diagram shows a square based pyramid with base PQRS
and vertex O. All the edges of the pyramid have length 10 metres.

Find the shortest distance in metres along the outer surface
of the pyramid from the midpoint of OP to the midpoint of OR.

A2 (B3 ¢ 3o D 10 E 63

DS s, xteghgle 178xS s x 12D
¢ a LS
-~ £p + 2
Z = 75
P ) 5= {5z - ¢l
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17.

An infinite sequence of integers is such that u; = — 17
and u, —7T<u,<u, ;—2 for n>1
Given that u, =—353 how many different values can £ take.
—24 ~ U, & - 19
A : -1% £ Uy £ - 20
B 6 —2n -1k
—bhn-1\ n
@ 7 —304 L(3 PN —-22 -’Sﬁ"u:_sz
294 Ug £ -23 nz13d
D 12 . <2
—bn-1l = -
E 15 "7 62 ¢ Uy £ 735 1 7 poseible velues

< ulg £ "63

18.
Which of the following statements, taken independently, is/are true?
I For all real x, there exists a real y such that y> = x
II There exists a real y such that for all positive real x, y> = x
I For all real y, there exists a non-negative real x such that y> = x
A none of them | Ele b x2D
](3: Lo(r)lrlj’y 1 Falwe / \3 cLG—geg Lr clo~2 ol JLB
@ I1I only o Tewe (clowst X ;‘]18
E I and II only
F IT and III only
G I and III only
H I, IT and III
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19.
Consider the quadratic graphs given by f)=ax>+bx+c and gkx)=px’>+gx+r

If f'(x) > g'(x) for all real x, which of the following is / are necessarily true?

I a>pandb >q 203 +d > 2pac rq
I a=pandb>qg Vv (25-2‘)5;{_ > aL«b
III b>gandc>r ieclive-t ot b ol & ZQ;iPP:D
A none of them 9- L‘l ‘Lob
B I only
@ I only
D Illonly P ot
E I and II only by CSY") U ey 257l F\)</
F IT and III only \/ X bs )
G I and III only g losl br a,p 20 ( b,j j’\/i— wﬁ?%L‘t)p;“fi(;\
H I, MandII dwed -9 -b<-g
2 2p b >7
g;m‘\erh br azp<D
20.
The graph shows the curve defined by 1

y? =10 — 6sinx — 6¢cos’x — x>

The point P lies on this curve and the distance of P
from the origin O is defined as d.

. PR ’l 'L
What is the minimum value of d? A% =x *+ A

el s 10— bSiay - b cos X
- 10- baiay - b v bsiATX
= bai~tal - bl W
- {;(s{\ﬂ—x—&w\-x\+ u

- b L(&w’d—‘i\l—'ﬂ* !

2¢/5 1 5
A = 5\/1_0 c 3 D /3 E 2
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