Mock TMUA Set A: Paper 1

20 questions
75 minutes

No calculator allowed
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1. Find the value of dx.
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2. A cuboid has sides of length X, \/Ex and 2x measured in cm.

"

g
3

The volume of the cuboid is numerically equal to twice the total surface area. What is the value of x ?
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3. The function f'is given by f(x) = (2x = DOx = 2) find the value of f'(1)
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4. What is the sum of all real solutions of the equation 2\/2 +

. —9__
a a
1 1 1
A 4— B 5 C 12— D) 13 E 13—
2 2 4
). "7_ _ 6 J——O‘\‘-‘-OL> ()
Zai + lat = 14 <
Zc\-s}z - e + 70\)2 v b o= o

25C - Gty T7x v =0
(3(—1)(2&.1—51—3>=D
(3(-23(& -—3\(23L+1>=D

|
i?—Z, 3/—/2

x 0\___}/1 = L—\'

5. The line joining the points with coordinates (p, p — 1) and (1 — p,2p) is parallel to the line with
equation 2x +3y +1 =0
What is the value of p ?

2 5
A-l B—

C — D 2 @5
3 4

Wl = o-l-2
pfw{. - = ¢ C

el -2
2
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6. Anna and Ben are 360 miles apart. Anna travels towards Ben at a constant speed of 25 mph, and
Ben travels towards Anna at a constant speed of 65mph. How many miles apart are they, 90 minutes
before they meet?

w366 ->3C

N
;L"_*_——>‘ 3 7T
R
A 40 ﬁ_ s
B 85 * . Wo-x C . Qo (-65125)
AS 65
135
@ 125C = 1R0D - S D= 9ox!-S
b 225 18 = 180D = 185
A = loD

- T-1.§ <=125
4 D= 37-% 8= 11$x6S = 97-5
27-¢$* 97-8 = 1353
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. n+1
7. Asequence of terms is given by a, =

n+3
What is the product of the first 40 terms?
3 1 1 1 1
A — e — C — D -— E —
946 301 287 7 2
OA, = Z/ Q. = E_ c"& = l—t
4 S b \
3
2 L AU * q_o X LLL = Z’X_— T
_El A -g 6 " 5473 L\.ZXL}S

Al B ; C 3 @ 4 E 6
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L3l =
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q -
_Z__IZ:U( NPET fg
o Acon of rec\fa,\&/LL
:ﬁﬂfé =f)_£;=Ll

9. What is the maximum value of the following expression

—3x% 4+ 12x — 2y? — 12y — 39?

A -39 -9 cC o D 9 E 39

Mox DL_<1>L'L_11>L+211+11 29 ) N L )
2 (oLt LDLB v 1(31:, K:Q«L 2
SL(i_lﬁi_u\’l vl [(y SY—‘\l . 39
3 (2-2) -2+ z(y&)’t -3+ 39
2 (x-2) * 2y D ] Mia = 1
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10. A circle is drawn inside a regular hexagon so that the circle touches each side of the hexagon.

What fraction of the hexagon is covered by the circle?

6

A \/gzz \/gﬂ' c 3\/5 D ﬁ . 20/3n
2 2r b
Circle: Trrlz

1 1 — m
-4 - w . BT

2
a4 F 7 b
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(23 1 1 en <
W =% 3
u

L1 é-‘;‘_g (’L,“E - I
Ha L hx 3% == R
Qo - z 7z ¢

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

; 5
A cosx dx B cos°x dx
0 0
3 5 5
Vsinx dx D sin“x dx E 1——x dx
0 0 0 n
- [ N
, ) %
< o S ®sx A
BD < A E ¢ coSL =
! CsSA

12.  f(x) is a quadratic function. Given that the graph of y = f(x) passes through the point (1, — 5)
and has a turning point at (—1,3), which of the following is an expression for f(x)

A —x?2—4x+1 3__ k(J_H)z‘_g ) ’_2-(14_014_3
—2x2—4x+1 L\,-S> Llk+3=-3 _ZLZ__D,)'_'I-\
C —x?>—4x-3 lL=-2
D 2x>—4x-3
E —2x>4+4x+1
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13.  Find the coefficient of x*y? in the expansion of (1 4+ x + y?)

A 5
B 10
@ 20
D 30
E 60

s (1v) (4%
< [+ chf

Sx L= 2o

% ’ffi/\owfa(

Al

() () (ﬁ‘ 3

<!

BN

14. Find the complete set of values of x with 7 < x < 2z such that
(\/5 —2cosx) sinx >0

T
A 7 <x<—
6
S
B T<x<—
3
11z
C 7 <x<—
6
7
D —ﬂ§x§2ﬂ
6
5
E ?ﬂgx§27r
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15. The two functions F(n) and G(n) are defined as follows for positive integers n.

1 n 3 n
F(n) = —J (n—=x) dx G(n) = Z F(r)
n 0 2 =0 n (V\\—\S < 61
What is the largest positive integer n such that G (n) < 69? € , 52
nlnv
A 20 B 21 @22 D 23 E 24 n= 123 Z:
oo v
n { n _ L z E a* - .I_n \S A
F(_r\\) = l— j /\-E_‘SL Cl& = I:AJL'% )L’LIO - M (/‘ L]' 5 L L= ? O
n n I
ssL
— ‘ [ [ -~ (A }
C{"‘\ = Z a = a(l* Z4—~- *‘V\> = aﬂir\c:’—\): ( +\
= | 8
16. The graph of y = log;,x is translated in the negative y-direction by 2 units.
This translation is equivalent to a stretch of factor k parallel to the x-axis?
What is the value of £?
A 0.01 B logy2 C 05 D log,10 @ 100
X
\OS,O X - 7 - lo%,o ( v \ ~ leg - g e e
T
7 = ’OS N le lo = |

x 3
17. There are two sets of data: the first set has 10 pieces of data and the second set has 20 pieces of
data. The mean of the second set is four more than the mean of the first set.

One of the pieces of data from the first set is exchanged with a piece from the second set. As a resB

- Aifferradl bervee
the mean of the second set is now one more than the mean of the first set. a- d g‘ fﬁs (’fp &a_,‘{

Following this exchange, by how much has the mean of the first set increased?

A 05 B 1 C2) D 4 E 10

ongel s2E8 hete erclegg O meanof tsek

s el e 2 se
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(o 20 ' 2o 20
2o+ 20 = Zn -4 e
r €0 = E Z§i+ 3 ) L-=a
22 3 2 ssL *3a x 20 = 2z 8 ,o\‘(’ 20
% = 6D :_;ﬁ: 2
o= 20 2.0
0\:20
NLO megn 2 v 20 Z_i + Z N1o e~ lown & 20
of b et ~ ’T— 10 ofF Ik seb ~ ’_(/b~
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18. Find the value of c0s20 + cos?2 + cos?*4 + ... + cos*86 + c0s*88 + c0s90

A 05 B 1 C 22 D 225 @

|- cot?@ = Sim- &= tos (G- 2 )
1 = cc_,s?at-coslc%‘cs

(A 2 o)
c;oSrLD Ol ST SIPINSCE P B « s T

44 Forang 13 FQ("‘& 0\({5(1\3 o ‘

19. The constant ¢ is chosen so that the line y = ¢ divides the region between the graphs of
y=x andy = \/; into two regions of equal area.

Which of the following equations does c satisfy?
| 1

LY | 11 G
2 2 <
/ = - X v oL
SDCZ—JLC{AQ:LfL 27 4,
)

A 6c*—8c*+1=0 \
_ . Lob§)
B 3¢*—4c3+1=0 C g (o) Lo (zts
C  23-3¢2+1=0 So > - s
T |
@ 4¢3 —-6c2+1=0 [_ . u_i"tlL N (ai- an (_L'> =
= - 2
) A © 4
— s ( ' _ D
Llll) A E | CL{ > _l_ C,’Z - C + 7 ¢ -
-Cc - = . 12
d / A 2 2 .
—t | 3 . '_ C"L —_ _l. = o
/3 <t e "éc 2 12
N e
20. The curve C has equation y = x> —x* m
The straight line L is a tangent to C at two distinct points. Find the equation of L.
| 1
D bk oo ik
B y—l _L Mo by 4C 2O (i"‘?B (&—is —;O
8 64 (Xf_(]ofi)x f?i) = O
c Y= lx +L :{,Lk _ Z(FHD&B + (7‘["),+ (F”L>1>J.L B zPiC‘Hi)x 1_?17'1: D
2 32 | MAVAR VRS
11 2prg)- | e AR -2y
D = — X — — +9 = ! = - z
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Mock TMUA Set A: Paper 2

20 questions
75 minutes

No calculator allowed

1. Giventhat cos@ = — 0.6 and 0 < @ < 180 find the value of tané
Co$9 0
D
4 3 4 \/34 Qo <0 <!
A — C — D — E ———
3 4 5

S \/Ck/\a':"i

2. Find the complete set of values of k for which the line y = 2x — 1 crosses or touches the curve
y=x*+kx+3

2<k<6 L kx+ S zs = |

A
B -1<k<3 D(-?-‘P(lL—.'L\:L‘F L =0
C  -3<k<3 Ao (‘L_g",q(u)ao
@ k<-2 ork>6 1L’L__L\\L,l2 z;:
e > _
E k<-lork>3 (lL——6§(k ZS z %

3. Consider the statement:

No positive integer N that is less than 20 can be written as the sum of two non-prime
integers that are greater than 1.

Which of the following is a counterexample to this statement?

I N=8 II N=13 III N=24
b b L+ 9 x ok legs e 20

none of them

A
I and II only
C
D
E

IT and III only
I and III only
I, IT and III
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4. Five sealed jars, labelled A, B, C, D and E, each contain the same (non-zero) number of £1 coins.

The following statements are attached to the jars:
| = C b €623 2 € Pt

g = C b
EL > & Irae

A This jar contains less than £4 £
B This jar contains £5 or £6 £S =2 D It

C This jar contains £1 or £6 £l = A L

@ This jar contains more than £3 and less than £6 @ 5 €S> vt
E

This jar contains £2 or £3 = A L

Exactly one of the jars has a true statement attached to it. Which jar is it?

5. A child is chosen at random from a group. Each child is equally likely to be chosen.
Which of the following conditions is/are necessary for the probability that the child has a pet

to equal exactly 9 ?

I Exactly 5 children in the group do not have a pet. Suécient, PrIRRVIZIS g

II' The number of children in the group is divisible by 4. x
III The number of children in the group with a pet is divisible by 3. X

@none of them
I only

C II only

D III only

E Iand II only

F I and III only
G Il and III only
H I, Il and III

6. What is the smallest positive value of a for which the graph of

y = cos(zx — 60) has a line of symmetry at x = a?

A 20 B 30 D 45  E 60

0SS kel 3y -6bD=D0

- o z
U_,...’D}lg S = o
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The real numbers a, b, ¢ and d satisfy 0<a <b<c<d

Which of the following inequalities must be true?

atc<b+d

(io- cﬁ> bg- al

b d
_<_
c a

none of them
I only
IT only

T only
I and II only

IT and III only

I and III only
L, IT and I

b <cd

3

8. Which one of the following shows the graph of

(Dotted lines indicate asymptotes.)

and y =

2%+ 1

3
(O/ /Z> X =>o0 y 5O

qre &b
brc & b+t

X = —2 3—>3

A C

Y Y
___________________ //
// / ___________________
N\ ’ ’
D F

4 Y
o~ o] I

\ \
0 0 z
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9. How many positive solutions for x are there for the equation:

J (|[t—4]-3) dt =0
0

A 0
B 1
@2
D 4
E

infinitely many

10. Consider the following incorrect attempt at a proof, given that @ and b are real numbers
such that a = b. On which line does the first mistake occur?

A a’=ab

B a’—b>=ab —b?

C (a—b)a+b)=b(a—Db)
@ a+b=b or a=b
E 2b=b

F 2=1

) ) 0 ifnis a multiple of 5
11. The function fis defined such that  f(n) = | ifni ) ltinle of 5
if n is not a multiple o

] ] 0 ifnis a multiple of 7
The function g is defined such that g(n) = | ifn ¢ ltinle of 7
if n is not a multiple o

The function % is defined as h(n) =1 —f(n)(1 — g(n))

What is the value of 2(3) + h(6) + h(9) + ... + h(2004) + h(2007)

D 19 osee 09 .
6692 ) g S
C 38 A
D 57 Y 2o
(cl \q;( \:. {q
E 152 25(G6q
23
5>
3
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12.  Asequence is defined by A=A |+ (=1)"(n)?

What is the value of Aj; — Ay

A 30
B 45 Ay - Paq = Aror 31 S - 20" (-3 )
c 57 = < ixd1= b\

(D) el —
E

90

13.  Consider the following two statements about the polynomial p(x)
with exactly two stationary points at x = a and x = b wherea < b

P: p(x) has a maximum at x = a

Q: p'(x) <0 fora<x<b

Which of the following is correct? P = N
A P is necessary and sufficient for Q ° .
B P is not necessary and not sufficient for Q b
@P is necessary but not sufficient for Q Q = \_\ s P P ol necessery
P is sufficient but not necessary for Q e N
14. Find the minimum value of f(x) = cosx +4 forx e R

9+ 6cosx — sin’x

—

Qs beosat — | +eos™X
os T+ baosx + 8

Cw&g{_ + L\}(Co& N 2_5

1 Min B wleaw

€ (x) =

cos XL+ 2 MO Cog X € 2

Ol W|— O~ W
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15. The function f(x) is such that
3 3 5
J f(x) dx =8 J fx) dx =11 J' f(=x) dx =2
0 -2 -3
-2
FindJ- fx) dx
-5
2 S
¢ Il \S\P(J\ = 2
@ _9 S = 8 <
D) ) =3
B -6 T 3HX .
C -3 =3 gs )=
-7 - 2.—? -7
D 3 J'o'-é S:,g-zz_‘?
E 6 L ¢ i 3
16. f)=x>4+@+2)x>-2x—->b where a and b are positive constants.
Given that (x — 2) and (x + a) are factors of f(x), find the value of a - b.
QL’ZB = p(—C‘\B = 0
E) a1 geufar)-4 b=
B -8 Lo —b +12 =D b= aatlt
C 3 _ L= zu
b q _O\3+&1<Q+L\>+Z&—1>—D
E 21 208 + 2a - b =0 a-b=-2l
70% v 2a -ha - 12 =0
t_a-b =D
(a-2)(ar2)=D a=3
17. Which one of the following is a necessary and sufficient condition for the line with equation
y =mx +c tobe atangent to the circle with equation x?+y?=ad?
Sno(/(\) 3(_1+ Tt x ZMCDC,*C’L'Qq-;O
A m=0andc =a ,\gV‘\J )
B m=0andc=+3 A=0 1
o 2, T _ q<I+M1)<c -—0\15:0
C m? + ¢ = a? he'e
A L2 = O
b sza_Z M1C'L~ (L1—az+M1C— _/V\C'\\
m2 _C‘1{,a1+m’10\11b
@ 2 = am?+ 1) o
C_i - Qa (/V\ i’l\>
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18.  Leta,b,c >0. The equations: log,b=c a=D>b°

o = b af =b =&
specify a b and ¢ uniquely (o Yo b

specify ¢ uniquely but have infinitely many solutions for a and b

specify a and b uniquely but have infinitely many solutions for ¢

Uo@>

have no solutions for a, b and ¢

C.’L = | a = '\5
¢ =\
19.  The two circles with equations below touch each other externally.
X4y —dx+12y4+4=0 and x?+y?=a’

Find the value of a (- 7_> <3+ 6> -4 -3L N =
o (=) (yed) =8

B 4/2

@ 2\/%—6 Lo,OY_c\—
D

E

24/10+ 6
2o avd = oo
‘ ' a=z2/o-6
20.  Letx be a real number, and consider the inequality x2+1>10

Which of the following conditions on x is necessary but not sufficient for this to be true?

A x<-3orx>3 (VRS

x#0

C x> 10 C ot N
D x=3 S r\Ol’f\/
E x>0 /\0!’{\/
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