Mock TMUA Set C: Paper 1

20 questions
75 minutes

No calculator allowed

1.
. . x 6.,
The function f'is given by fx) = (E — —2) x#0
What is the value of f(2)
9 25 41 53
A -—— B =2 Cc 9 @ = g =
2 4 4 2 <
,7._ I e
BN - Erly - 3 e
() = X - 2 ¢ a -2, 77204
“oo ey - 2
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“ y -12 +80 _ 4l
Q b

2.
A line / has equation 3y +x = 15.

A second line is perpendicular to / and passes through the point (0, — 3).

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

1 3 1
A 4— B 8 9— D 12 E 19—
5 @ 5 5
- _114 S < 33(_..3—. -édﬂls
3 k3 o = 2&
= -3 X= 2.4
J

~
- \
.}4/ Aru__ é—rg"z-u = 9'6

f(x) is a quadratic function in x.

The graph of f(x) passes through the point (0,1) and has a turning point at (—1, — 1).

bl a (x) -1

G{n}fl a-l= |
@f(x)=2x2+4x+1 a-2

B f(x)=2x*+5x+2 F(i>=2(i2f23t+'3r-\
C f(x)=3x2+5x+1 z 2w bt
D f)=-2x"+1

E fl=-x*+x+1

Find an expression for f(x) .
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4.

2 2
2 b
Given that J u dx =2
1 x?
1
A 0 B —
4
2
S 200 4 b dy =

5.

find the value of a + b

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.

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

x+2%+(-37%=49 and

B

14
3
agr = Gt gz{
ort s e ud

Cc 5

ar -4 _
2

ado kool 20703

C.p,
AP

16
D —

3
act-a

"

2t -ur#4l =0

(6 1Nz )-o

el 2

x =42+ +5>=r> wherer >0

Find the sum of the two possible values of 7 .

A 17

) 20
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Co. )t (Lh’é> v

Dskente be Fuee
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7.

1
What is the coefficient of x in the series expansion of (x — 5)7(362 + 1)

(DG

‘ 7

“ (a3l D)

32 N 2!

147 ol zgtx 7 [2) X 5 By

64‘ = 3 l x 77< 6"5 (’ _;}u 3.(1 = 3§ = M/D—

161 6 6 6«
@ 64 181

147 54

32

8.
How many solutions are there to cad
(4cos20 — 1) =9 for —180° <0 < 180° ?
A 4 B 5 C 6 @ 7 E 8
L cos 7—9—l=ig -2pho¢ 28 < 3b0
1
cos 20 = coS 20 = - >
9 = - 1607 0, 1po
2 whules i olula-g
9.
The function f(x) is such that f(0) =0 and xf(x) <0 forx #0 ’ }Hﬂ’
A
5 5 < 3 s
You are given that [ fx) dx =2 J |f&x)| dx =16 \KR
=5 -5

5 A, & aseal
Find J f(x|) dx = - 28 '

-5 A-R=12

A+R = 1D
@—14 B —4 C D 4 E 14 4-9 87
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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.

. . | 2 2 s 7 gy 98
What is the last digit of N? & € b °

Al B 2 C 4 (D) s E 9
I@u2&8u2 . 8
L
\ )
ag o]\‘S\'\"l
11.
Find the minimum value of the function 20x+D _p+3) _ 9
25 25
@—10 B -8 cC — D -2 E —
8 16
£, 2
Lel‘ o = 2 20\ - go\ - 2
ai=z2i Z(a -L;a\_\\
2[ (a3 -5 |
(c. ?\ - 10
12.
The line y=2 divides the circle x> +y2=8 into two segments.
. 0 1 i
What is the area of the smaller segment? 7 (22) fon Sechor = T+Tr <& = 2T
@ 2n —4 2| v /T AF@V=‘;‘K=4

B d \4 it Segw@«l— D2 - 4
C 2r
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13.

AR |
Find the real non-zero solution to the equation = —,
272 3
A logy2 B log,3 @ -1 D —log,3 E —logs2
% b 2, (=
U \2 24%¢ = %a
Lg) x 3 = (’5> 2_&1—3Q+l :D
£ * \ - o
el 3 2 e Dla- )
L a = < az \
b o= 2 2
e o ye-1 4=0D

W @) e

14.
Find the area between the curves with equations Y =4/pX and x =./py

where p is a positive constant

1 2 1 1 2 3 1
A — 3 B ~ .2 - .3 @ a2 D Zp7i—— 2 E 3
319 317 2P 3P 3P 3P p
2 P ", 1 g2
(’ Sh Q_P‘b(-‘ A . ‘/? & 2 _ —P.')L C']JC
- 2 P
QL ‘r‘;q:\ D 2 r‘Sd- 2 _ _'_ N 1
\3 = _ 3 3? °
\ 2 1
F P & _ __P - P
{y NS TR p s
B
1
:(/2 . P"/'z
X :P
15
" 1
The function f is such that for every integer n J fx) dx = En(n +1)
0
5 r+2 n=1 1 n=2 3
Evaluate Z (J fx) dx) n=b 21
r=1 " Nn-= 7 2"&
A 7 B 14 c 15 D 28 @ 45
S 7

2 u S b
S\ Fls) dx  » S’L * &3 y gu 1 gs
LR gi Ely) dy

|

RN Ay - g‘({y\flx T

V)

=1

&‘ [ N - f: () Ax

0

- 28 - )+ 21- 3

-

= uSs
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16.

1+
Given that f(x)=log<1 x> , where —1 < x < 1
- X
” 7 3x +x° £ 2x . It
en - is equal to
1+ 3x2 1+ x2 a 5
3 Y
_ 23+ A ¢ Tan7Z
A F : \05 <' * W\ S (———’——1 ':(2\
e S -
L2y 2 2
C 3w o Hg;ﬁz;u:ﬁ o flest B
B S 2 ts 2 -2 v 32 - X
D (f(x))z " ( I J\
NN o (- )
E (f®)° (1-5)’ S0 -y (-
17.
The minimum value of the function x* — (px)? is —16 where p is a real number.
Find the minimum value of the function X2+ px+5
A -5 B 5-4/2 C 24/2 @ 3 E 5
1 ‘l 2
o (aRY R s s G el
? = = b MNin = S - LI.F
P“ - b =$-2 =3
p* = €
18.
The diagram shows the graph of y = f(x).
The function f attains its maximum value at (0,3) and f(x) > O for all values of x. 2
bob =) T SN
0.3 e ed » (07
. / L
72 P Mz 3 W
>
1_7.
Find the difference between the maximum and minimum values of ( f ()c))3 - 3f(x) Min ot 2“;_—]3 =0
A 0 B 4 C 12 D 18 @20 Mex ot =3
=] 1 -2 - - 2
w=2: 27-9=1%
WH = 20
Byler Tutoring
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19.

The equation  cos(4°"% x 30°) =

What is the range of all possible values of x ?

A 30<x<150

B 60<x<180

1
2 has exactly two solutions in the range 0° <60 < x°

t N -~ gz’ fl = %
:‘ & + >

[ (%) g0 270 o A
1
- 3+ -
d%ﬂ——z

A = o, 17D 240
. ind ! "
C 60 <x <390 s (70 20) -} L%<459,go>_ : Yoz e
. N =5 |
(D) 90 < x < 150 2w no, A
- RO n L“ﬁ"g - 2 p= 2%, P,
L - \
E 90 <x <390 g0 = S
g = 0 = 2,150
20.
1
Which of the following sketches shows the graph of sin<z> = 5 for —37zx <y <3znx
X
< 37T
P
A @ /o»h"ttg
. wy\ .. — raQh-
Lin (—— 2 ;
W™ o sT 3T T i
=%, 5 6 6 N
G li~08 +ve Smt{?ui‘
T T
b 6
C yARLVAS D
- Ve Srn({\‘v\l‘
E > F
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Mock TMUA Set C: Paper 2

20 questions
75 minutes

No calculator allowed

1.

Given that — =6x2—

y=12x4+12x2-12x3 -6
y=12x4+12x"* = 12x> -6

A
B
C y=2x3+xt—x34+4
@ y=2x3+2x2-x34+3
E

y=2x3+2x24+x3+1

2.

, x#0

and y = 6 when x = 1, find y in terms of x.

dy 43t - TR S

Ai .2 -3

= 2)(2 t Zl - o
d
b

2+2-1+C c=3

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

x2=2x+px—2+p

is positive for all real values of x .

4-20/5<p<4+2/5

p<4—2\/§ orp>4+2\/§

—-2<p<?2
p<-—-2orp>2

A
B
C
D
@ 2<p<6
F

p<2orp>6
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(p-zy - 4(?‘75 <°

(p-2)(p-2-4) < ®
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3.
The real numbers a, b, and ¢ are non-zero and a < b.

Which of the following statements are necessarily true?

l > l no a= -1 b= |
a b
i . \ A\ \DoAN

Il na < 9b v ) nteasing Conc Lio
Il ac<bc aw ez~ |
A none of them
B [ only
@ II only
D I1I only
E I and II only
F 1T and III only
G Tand I only
H I, I and 111

4.

A bag only contains 27 blue balls and # 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?

-
n(n—1) ?(no ro_z‘\B = In 22 0
33n—1) on ” N

NV

B 3n -1 P(,,lf leatt one F¢A> = - 2
3Gi- D) o)

- At Zn - '—I-/"L"’)“"
Tl et

c -2 2 (20m0)
33n — 1) . Salon
2n(n — 1) e(e)

D — : Sna-l
3(3” - 1) Z(’éﬁ-\\

@ S5n—1
33n—-1)
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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 a + b is always divisible by 3.

Consider the following attempt:
- VA
Let a=3n+1 and b =3n+2 (D) Aould b b= 2Zm

then a+b=3n+1+3n+2 I1)

A 1
SO a+b=6n+3 (I11) = 3[ ron \
SO a+b=32n+1) (Iv)

therefore a + b 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.
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)

6.
This question uses radians.

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

22—-x)x—-1)=1-sinzx

@0 B 1 c 2 D 3 E 4
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. L g b 2§ 3%

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

2 @ < @®13 17

A 2 1 Y 4 g 1104
B 3
c 4 (D@ 29 () 27
D 5 u s 134
®
8.
The notation |x| means the greatest integer less than or equal to x. T, (.87 T2y
For example [0.8] =0 2] =2 L\/TZJ =3 z
2 3 " d
T CL\( & < X
Evaluate the integral J x |x] dx < Sf Soeke gl 7 ! 2
z A
26 ~ 1172 13 1122 T3 Tz® 13
A — -— C D — E ———
3 8 2 8 24 24 8
z 1773 R i
! =
= }/_'iill”-j ¢ [i 2 [ ? 13 )
2 —_—
R N e
3 2 G g 2

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 lett or = u/\bckzl{
A If the box is unlocked then lever A is left or lever B is right © r;SLl-

If the box is locked then lever A is left and lever B is right Cg,Jr‘m;su&\‘ hve 1 ad

If the box is unlocked then lever A is left and lever B is right locked = : (\2 \e_(:i-

B

C

D Ifthe 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
@ If the box is locked then lever A is right and lever B is left
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10.

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

AB =3a BC=5bh angle BAC = 45° where a and b are constants
For which values of b can two distinct triangles 4BC be drawn 2 ©, ~ cinus = h
’ 3a
A b < 3a P < h = 2 o
§ h 7
B a<b<3a & 4, L o> 1,_2 e
3 A 7a 2
(© SV2a<b<ia N 2 20

D b>1/2a

E b>%\/§a

11. P Q

Consider the statement: f(x) > g(x) forall real values of x > a

Which one of the following is a negation of this statement?
e &R

@ f(x) < g(x) for atleast one real value of x > a
f(x) < g(x) forall real values of x > a

f(x) < g(x) for at least one real value of x <a
f(x) < g(x) forno real values of x >a

Jx) > g(
f(x) > £(x)

f(xy> g(x) forall real valuesof x <a

for at least one real value of x <a

for at least one real value of x > a

T Q@ m @m O O

(x) > g(x) forno real values of x > a

ob P for ot leath
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12.
The function F'(n) is defined for all positive integers as follows:

F(1)=1 and foralln > 2

Fn)y=Fn-1)+5 if 5 divides n but 2 does not divide n &
Fn)y=Fn-1)+2 if 2 divides n but 5 does not dividen 2 &« 68
Fny=Fn-1)-1 if 2 and 5 both divide n 10
Fny=Fn-1) if neither 2 nor 5 divides n 2719

The value of F(301) is equal to

A 300 B 301 (O361 D 363  E 37
n= 2 2 L < 6 7 13 g o %o 2ol
1 12 'y 14 13 ;6’ gbl
Ay 1 3 3 s
< 1 20 aq-ov
ev P qoops
J{SGAS({T 17 20x172 = 260
13.
Consider the following statements for real values of x. X+ 12 = N

P: Vx+12 > x xhox-12 =0
) 3 < <4 (&_uBCD(LZB:’D
Q. - ) X ~ q - —3' L(—
Which one of the following is correct?

A Pis necessary and sufficient for Q

B P is not necessary and not sufficient for Q F
C  Pis sufficient but not necessary for Q ® A ecasseny Loc R
@ pi b i for Q (F a PLL,P>
1s necessary but not sufficient for ,
Y gt b x--b Hee Pighe
{6 -6

bult R DF rue
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14.

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

) ) o kv & an- |
When an integer a is added to this list, the mean decreases by 1. el

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? M = m-17

e+ 7
A m=k+4
e G = M\L-]L\"’V\"l

B k<m
a = M—‘lL - \
C a+b=2(m-—k)
D am-1)=b(m-2) T S g L
B a-b=2 vl = Zm- Lo
b= m-k-3
G- ]’) = 2
15.
Consider the following statement: need oo st hve 6;7:_:{-2’,\}
If f'(x)>0 forallrealx thenf(x +1)> f(x) forallrealx but Hi“\ & FI)
bo— Some
Which function provides a counterexample:
A fx)=4" B flx) =4x%+1 C fx) = 4x°

4— —1
D sw=—x (B) fw==—

N\ N
AN ) <o5)
16.

Giventhat (x> +x +2)* =ag+ax +...+ ax™

Find the value of ag+a,+a,+...+ay = \¢
L= | L(Zq = Gpt a\‘- . f ng
A 2D I AR
B 2¥02%2 -1 4
C 25Q*-1) la-.z“7+22 = 2 (7- *'>

@ 223(224+ 1)

E 2202%+1)

Mock TMUA Set C DByler Tutoring



17.

Graphs 1 and 2 represent functions of the form y = asin(x?)

Graph 1

|\

even -

i

I

I

D even, post e
Lontlon G 280 (8%4 Graph 2

I

where a, b are non-zero integers

’OC\A b DAA 7‘)\6&‘”
("vf ~C L:Q’\ a ?DS\‘ \nw

Which of the following statements are necessarily true?

In Graph 1, a < 0 and b is even ve
In Graph 2, a > 0andb < 0 no .
b > 0 in both Graph 1 and Graph 2 v/

I
II
III

:@mmcow>

18.

I only
IT only

none of them

IIT only

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

P(x) and Q(x) are defined as follows:

1

g

S Pu;\ Wy
Ve b wodd Ve
] as\~p 1572 a\'% a9

P(x) = 33D 30D 4 3 O(x) =3"-3.

What is the largest value of x such that P(x) and Q(x) are in the ratio 5 : 3 respectively.

A logy2

A

ek a <3
P. 2
a3
3?:6&
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B logss @ log;12 D 3 E 5
L Za
- Lo - + 2
P 3 . 219
Q. a- u:\o\glll
a‘l_ﬁa\,‘,q:Sg\—lS
ot - o t 24 =0
(a-)a-1n)=D
a=12,112
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19.
A curve has the equation y = ax® 4+ bx* + ¢

The curve has a maximum stationary point at x = 0 and a minimum stationary point in the 4th quadrant
(the region where x > 0 and y < 0).

L
Which of the following set of conditions is sufficient to ensure this? for bt %Mkm‘}
A Mb<0,c<0 ¢ 50 n‘,&agt« 2hx
a>0,b<0,¢<0 [ : x (2ot k)
) (=0 = - & > O
C c%/O’,b>0,c<0 CLDI > -
D a>0,b<0,c>0 2b .0
need a >0 g
YN
E a>0, ly/ﬂ c>0 be3
F None of the above 3" - bex ¢ Ib
2 ub? C Megx ek X0 VAN
< -2b s8N\ 5(——— *
A 2o J <7«7a”> Yo . <0 ,
* i~ -2 -ubt2b >0
34_0 _g),g+’jb/&céo M &\‘d _g_c\, b oD
A7 276 e’
foc W Wy <O Need b<D
! 716" c < d(b—\b’la\\h sw("&'u‘&r\’ b ccD
e
20. * VL
P: o>0

f 1is a function and a is a real number.
Given that exactly one of the following statements is true, which one is it? & : € (+)> 0O

A a<Oonlyiff(a)<0 £ Pt @ 0 & R Hes P
@ fl@>0ifa>0 1t P Frea R
C f(a) > 0 is sufficient for a > 0 \F @ Hee P‘
D  f(a) <0is necessary for a <0 (£ p' Hen R I @ Hen P
E If f(a) >0 then a >0 1t & Hua P
F a>0iff(a)>0 @ He P
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