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Mock TMUA Set B: Paper 1

20 questions
75 minutes

No calculator allowed

2
16
1. Find the value of L 6\/} + = dx
T 1 BES
A 8/2 - 10 B éi/z Flbx dx
B 44/8 —l * ! 27"
Y wies S [t
82 +2 ) \
”-8)
1 _ _ —
b ayEed (ufE - 2) - (
= %4z + 1
E 44/2 4+ 6
2. How many solutions does the following equation have in the range 0 < x < 2x
sin2x +sin*x =1 Sinly = |- Sl L
A 2 ‘Q st
B 3 oL
4 'F.%.—.s\'—\"u.t—\
D 6 _ e
E 8
F infinitely many
3. What is the shortest distance from the point A (5, 0) to the curve with equation y = x + 1
A VS dy 2« AL R l07'*1 = Z\_(S'fB
B 2¢/2 yria 2 P
o+ 2 vp -5 =7
2¢/5 ’ 8 %:2? 265+ 2p =S = 0O
D 5 | > (F'\\(ZP’L*ZP‘-gB
E 52 4-© - L (x-s "o <o

2 ‘2%13 ;):\
\lzﬁ/ A g (1 2) (S0 )
—
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4. Consider an arithmetic sequence with (2n + 1) terms.

What is the ratio of the sum of odd terms to the sum of even terms?

A n?:n?-1
a ard ac2d .
6 n+1l:n
. a  a+ 2d a+ '-Uk -
n:n-—1 ,\_H:%(q-‘.q*Z“&B
D n+1l:n-1 —.(/\+\B(o\+n({>
E nn+1):2n+1
5. Find the sum of the solutions of the equation
@ -6 Sty v 25wtely —24 =0
B -2
L_O,‘/ - T
c 2 NRREEEE
D 6 T2y - 2y =°
E 10 _ +£46) =0
(3 u>(3 >
: . 1 2,
6. The function fis given by flx) = (— - —2)
X
What is the value of f”(1)
A -6 = =
) B z’z - &-S
B -2
C 26 N s
@ 38 Fls) = -2+ + 172
E 122
~Y4 <
@:((3\\ = éx L‘{'g
(&)
(e(y = b -uEed
= <%
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a+ 7.\

aQ + Zv\(-‘\

atd  arzd ...

a + (7»4-‘3[{

S, - % {cu-t{ + Q+ {2.,\-1\(\

N (q+nr\>

x2+2\/x2+6x =24 — 6x

Xl by = &
J(.Laféz( - =
(.14—?\/>(~2\

w—-8 2

O
=0
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7. A sequence is defined by u, = Z u

n—1

r

r=0
o 1
Evaluate Z —
ur
r=0
A the sum does not converge
B 1 -
\
C 2 w
=0

3
; 7

ab =~ blxl Sl g

8.
A 3 B
q
(S
a IOS 3
9.
! (k +45)
2
B 25 -2k
23
C —k
2
D 1(25 k)
2

l(47 — k)
2
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and uy =1

W, = |

U, = U = |
ul-_u°4u\~z

Given that 3¢ = 16 and 2° = 27, find the value of ab

7 9
— C 4 D — @12
2 2
b 3
a 17°=173
- L{_[OSZ_ b\osz.‘— gloS.S

lug& IOS7_

23

Y

W l/UM 'lg

Moo

>

<«

Zg-—li'i' l = 'Z.LI--'L’-

_‘.L(Lu-l‘-+2'5> = lz(“"@s

In a set of k£ consecutive integers, the largest number is 23. What is the mean of the set?
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10. Evaluate the following integral J x|x—4| dx
0

11. Which of the following is the largest?

12.  Two players take it in turns to throw a fair six-sided die until one of them scores a six.
What is the probability that the first player to throw the die is the first to score a six?

3 4 5 6 7

A — B — Cc — E —

7 9 11 12

¢ g ‘
._l, + 5/( i’( ~\—- 1 i;(,/_x '\4——742 +_-,.,
b & 6 b [ A
|
CL:L = > S,O = /4 > L
: <t Vs ( 3
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13.  How many real roots does the equation 12x> — 45x* + 40x> — 10  have?

@1 B 2 C 3 D4 E 5

1
—5‘_]201 - O

4 _ box" ~180% ) &
0\1 i’-—\’ gc(}'_t 2_\1, - O ‘ l
2 __l z
(aL—ZBCl—Qi = 2
Xz=o,\,

(’b-\OB rﬁPLo‘LL‘A (\1'35 ('Zlhzb\

14.  Find the coefficient of x*y? in the expansion of (1 + x* 4 y)°

u
b 2\ b€ -4 L'NGS
A6 <V><I*i )L\b ‘ () '
Bob ENCGEO NN b
C 30
@ 90 1S x4 = Qo
E 120
o A\ o\ L PG
) ey T TR
IS:LL‘(‘*ED VS b =70
5 1')_ 2 5[ . bexL\x_Z _ 90 (Trir\oml‘a(
oL DIERICY "o 251 \

15. Find the minimum value of ~ f(x) = 25sin*x — 30sin’x + 11

A1 Lok 3'—5\'“1:*
2 2% * 303 + N
cC 5 3
$ [\
D 8 el w-% )
E 11 AN« U
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16. A square based pyramid, with base ABCD, and vertex T has all edges of length 2m.

Find the shortest distance, in metres, along the outer surface of the prism from the midpoint of
AB to the midpoint of CT.

(:231«» (l + %Y

1+ \1‘&*‘3:4*‘8—3’
L L

et = Ju+lz

C'_L;,-Z cloctest clickance

17. Three geometric transformations are defined as follows:
R is a reflection in the y-axis €(- 3c5
S is a stretch parallel to the x-axis, scale factor 1/2 F (Zx\
T is a translation by 3 units in the negative x direction ¢ (OC 1 23

These three transformations are applied to the graph of y = \/; resulting in the graph of y =4/3 — 2x

In which order were the transformations applied?

2 T
R then S then T E_ = fI — m=‘/:;g

A
B RthenTthenS — S ~
T\ > J 2% —> | -2
C S then R then T )d_*3 ~
D S then T then R x ™ §2(x2)
S
@ T then S then R 25 43

AN

-2x+3
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18.  The curve C has equation y = x> + bx + 3 where b > 0

Find the value of b that minimises the distance between the origin and the stationary point of the
curve C.

o e boct 3
(et b)) +3-547 'TP‘<'§$,g—ik>
Digh = %2 e
(j>“- 02 +}uu>
o [ (L% -10)" » uq]

Min oloe. br=to b=l

s
n

i

£l -
o [
o

=

SISO NS
I
B

Il
—_ gwo
S X
o

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

2 =sinx +sin’x + sin’x + sin*x + . ..

A 0 .
- : 5'\-—5( ~ 2—
B 1 ¢ a=snX Voo = -
T o= s |~ Qrwst
2
D 3 SN ~ 2 o 28WY
E infinitely many S T L

shE =z, 2 sluliont

20. The polynomial function f(x) is such that f(x) > O for all values of x.
4 6
f(x) dx =A and J fx) dx =B

2
evaluate f x+4)+2 dx in terms of A and B

A A+B (1) %‘*QS
B 2(A+B) e W
C A+B+2 |

@A+B+8
E 4A+B)+2 //[:;h_,/ F(au)r 2
A

{2

Given that J
2
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Mock TMUA Set B: Paper 2

20 questions
75 minutes

No calculator allowed

1. For how many values of the non-zero constant &, does the following equation have

only one real solution

kx>—(k—-Dx+k=0

A no values of k A - U‘"B{L' L' =©

B one value of &

]L —_ | = 2. lL
@ two values of & ==\
D all values of k exceptk = 1
E all values of &
2. How many solutions does the following equation have in the range 0 < x <«

Sin2x = cosx

A 1
Qn 2

o) NN
OD4 Q\@Zj’

E infinitely many

3. For which real numbers x does the following inequality hold
X 1
< —
x2+1 72
@all real numbers x 74 € ot
1
B only for real numbers x < B 9 2-2xtl >0
A
>
C only for real numbers x > 1 (= - ‘x >0

D none of the above
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4. Consider the following attempt at finding the number of solutions to the equation

6sinx =7 tanx for 0 < x <360.

) Sinx
I 6 sinx =77
cosx
7 A - O
1 6 = of S~ =
cosx
6 2
11 cos = 1 2.3 misvede { (@ S - b
v There are two real solutions to this equation.

Which statement describes this attempt?
It is completely correct
It is incorrect and the first mistake occurs on line I

A
B
@ It is incorrect and the first mistake occurs on line I1
D It is incorrect and the first mistake occurs on line II1
E

It is incorrect and the first mistake occurs on line IV

5. The function f'is defined for positive integers and satisfies
f(1I)=1and f(@2n) =f(n) and fCn+1)=f(n)+1
What is the value of f(9)

®:
C 3 ((g) =
D 4 o q\ =
E 5
6. Consider the following two statements about the polynomial p(x)
P: p(x) has at least one real root.
Q: p(x) is a polynomial of order n, where 7 is an odd integer.

4;(/37— ( (:(2\ ~ | ((2> 2 P(L{B =
2 t)=2  EGY<3  F(R@)=

. o ’1) v
Which of the following is correct?
A P is necessary and sufficient for Q 9 7’5 @

B P is not necessary and not sufficient for Q
@ is necessary but not sufficient for Q (9\ => ? 7Lﬂ

D P is sufficient but not necessary for Q
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7. The real numbers a and b are such that exactly one of the following statements is true.

Which is the true statement? N [ \
v g Q=72 7"
LA L MSM&\/‘QLQVL_Q\. )
A a>0 v X
B a<b bea -6 X
C az > b2 sz/o\”— (b—a;éh‘l—a) 20 b\ ><'
@ lal < 1P| 1al > b} odndeclio— so ek A X v
& e asbd o aco, axb > <O
C felge b>-a ¢t b>0 - b*za’ w© ( fle
|b| > lal Dalelur X
AR VA
8. Consider the following statement about the polynomial p(x) where a and b are real numbers

with a < b.
(*) There exists a number ¢ with a < ¢ < b such that p(c) =0

Which of the following is true?

A The condition p(a)p(b) < 0 is necessary and sufficient for (*)

B The condition p(a)p(b) < 0 is not necessary and not sufficient for (*)

C The condition p(a)p(b) < 0 is necessary but not sufficient for (*)
@T he condition p(a)p(b) < 0 is sufficient but not necessary for (*)

ﬁl’(ﬂbf'c}’) 4o = Fuonclon Crolset x -ax S éﬂkm«\)
= % hwe

sk
% b 5B p(ads(b) <O 22 Ar;‘péf (ﬂwssg\

tanx

9. A student wishes to evaluate the function f(x) = where x is in radians, but only has a

calculator that works in degrees.

What can the student type into their calculator in order to correctly evaluate f(5)

1
3 X tan(zr X5+ 180)

¢ (5) = kan (‘g:—%

SXtan(zr X5+ 180) o
tan(z x5+ 180) + (x x 5+ 180) 5
tan(180 X5+ 7))+ (180 X 5 + )

1
3 Xtan(180 X 5 + )

S5Xtan(180 X5+ x)
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10.  Asequenceissuchthat u; =6 and u, =3 and u, | =——

What is the value of  u5qy3 ?

G o = »

for n>1
Uy

Sﬁﬁue_lf\c& f{?eﬂvlé iVl P_E/\"Dolé

1 U~ 3 L 237 |
> S §Tzo7%
1 L-‘(l—l - __/_Z_'; l—
3 z  f
2 ue = b - L

A
3 vy 7
6 “e g

wy = _Z_ - ‘é - = u2023
'\/g

11. The fact that 5 X 6 = 30,
is a counter example to which of the following statements:

A
B

&

the product of any two odd integers is odd
if the product of two integers is a multiple of 4 then the integers are not consecutive
if the product of two integers is not a multiple of 4 then the integers are not consecutive

any even integer can be written as the product of two even integers.

12. What is the reflection of the point (3,4) in the line 3x +4y =50

O

B

m m g O

9,12) o3, 2 rvesd nocsaal 9&35\13 VL@SL (3,14)
(12,9) A ey
©,8) 37 <
8, 6) NP Lo A = 28
’ 4 4
(12 16) 4 “ﬂ.) s 2.
’ 59 2o 28
16,12 12 2
( ) Sj&\ . o o

() (4)= (1)
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13. Consider the four options below about a particular statement:

@ The statement is true if x% < 1
B The statement is true if and only if x> < 1 2= A
C The statement is true if x% < 2 c= A
D The statement is true if and only if x? < 2 D= C

Given that exactly one of these options is correct, which one is it?

14.  Find the minimum value of  f(x) = 2x> — 9x? 4+ 12x + 3 for0<x <2

1 Fle) = 3 ()= bx™ (B ¢ 12 =0

S 3 2 =

o
B 2 C_(\\ ;8 (A('/(>CX\)_\N_O
(O 3 b - w-Ye2727
D 5
E 7 <
- —
A
15.  Given that the numbers x and y satisfy (x — 1)> + y> < 1. -
What is the largest value that x + y can be? v '
A Mex 43y 7 .
= ’X*L | 1
B V2 2 y= =l
C 2
@ 1+\/§ 3:3{_-\ /;---\—_Za—ll-
E 4 ae § 2_(1—(\) =\ e~ ""-FL-
Li—l\: t L
z
A = |+ (2
2
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16.  Given that x = — b is a root of the equation f(x) = ax’+ax*+ax+b
where a and b are non-zero constants, find the range of possible value of a.

V ||| I |§ = i b [~
n | Ie Q + G bL + 4+ = O M = $ l

a<1 —abrabh®-ab +h =0

A
B
O O<a<i ' b4o _c\bikah +(|~«>:O
— 3

C
ab® —ab + (a-) =0  “ead a solubon
>
D azl A 2o c\i—’-&c\(a—‘>>/0
E a can be any real number La _ et 3 o

a(4-2) 22

oea ¢ a#0

4
3

17.  Leta,b,c >0. The equations: logra =2 log(4c—5)=2 logy(c—1)=3

3
1 1 _ C_ _ 5 b - C. — \
A specify a uniquely b =& o = L

3
“ G Llc_:o\z-\-_g L‘C:LU’-‘-L\
are satisfied by two values of a b =0

S
C are satisfied by infinitely many solutions for a \DL‘ fS=LLTHN
D are contradictory b -4 ]53 +|=0
4.0 L -1257=0
! Lugz()b_ ’S>:O 2 ﬁLa,\ SOI\AL'O\_S Q&' E

k=0, 3 N = 2 Slullos Gra
a(3)r] <0 N \i/ b

18. Which of the following integrals has the largest value?
You are not expected to calculate the exact values of any of these.

C\ J.:L"Z - IE3

AQSLLVL ﬁv\r}’\,\ 0- \
S O(T) 2 o

1 Iy 4 . - ( NS
C L (x?—2)sinb(xx) dx @J'O (3 +sinx)® dx &0 r\ﬂ‘_gi\féﬁa

6
D 2 b> ¥ a1
| . . ul\/ 2&
g —

8n 4
A J sin®x dx B J 64(cos®x — 1) dx
0 0

- T~ nﬁ'vl 1< e stnaLe |
C 0/ %1\ | 'Z_L:S-PS\'/\J«iu y
r\.a_%a\_\/é & (arset Yo u .
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19. Which of the following statements are true?
I There exists a real y such that for all real x, y > x Calse —
II There exists a real x such that for all real y, x +y > xy Trp L= |

I For all real x, there exists real y such that x —y = xy? + 1 T € & 20

none of them

I only
l \l AL - SR AL
I only \j 4

111 only DL_\37‘ {.7-3 + -2 =0

A
(\—x} S

= (a-1) 20

I'and II only A= | - L
IT and IIT only \ CD
I and IIT only = O Vel o ol o ' 3

I, IT and III

EQ@WUOW>

20. fis a function and a, b are real numbers.
Given that exactly one of the following statements is true, which one is it?

L Cl) » Py o azh
f@>fGb)ifandonlyifa>b ¢ apk ten F>FY

f@ > f() onlyifa<b (b (o) 5 Fb) Pen aeb I
f@<fBitazb 1k azh Ue. Pla) < FG
a2 biff@2fb) 1t L@z FL) Hen aZb

i b en (fa) 3 F(B) | conbapeibve
a < bonly iff(a) > f(b) I acl ~ >
a<bonlyiff(a) < f(B) 16 ach Hen FR)CER)

x Saen~L

x

“@Uow:»

A => < AN 2Guty ol )
nok & => AOP A R,C 35\? oA h‘aq;b&l‘L’ué_
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