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1 Find the coefficient of the 2* term in the expansion of

]

A 15 ;(LX a;(&.
B 30 [
C 60 /4 y Y
D 120 /2/?'/ /2—’/0’4
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2 (22 + 1) and (x — 2) are factors of 223 + px? + q.

@ What is the value of 2p + ¢?

A —-10

B 72/’?//: 2/73%//7272.
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E % /13 2
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a, b and ¢ are real numbers.
Given that ab = ac, which of the following statements must be true?

X a=o -
)( b=0orc=0 ”/.; ac
Ao alé- ) =o
A none of them
B Ionly
C I only
D III only
E 1and Il only ﬁﬂza o /—(H

fiss 4=C.

G II and IIT only

H [, II and III
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4 Confsider the following conjecture:
Hhe Cﬁ/d/z

If N is a positive integer that consists of the digit 1 followed by an odd
number of 0 digits and then a final digit If then N is a prime number.
c T

Here are three numbers:

N =101 (which is a prime number)

I
){ N = 1001 (which equals 7 x 11 x 13) —» 6}744,‘1%,7 /(\f/,} nge

IIT N = 10001 (which equals 73 x 137)

Which of these provide(s) a counterexample to the conjecture?

A none of them LZQ/&/ %/ﬁ /ﬂﬂ@.fs]

B T1only ﬂ/gfg 7%/ Q é ex”/%/e'
C 1I only ‘L

D IIT only @ &dﬁ"’ 7 e,

E and II only @ Jyament i fokre.
F I and III only b

G 11 and 111 only AT meets @

H

I, I and III o ( Z Lentras //i&/ Cla
Y/ ;//'Ww&f Vg

Xl wf b %ae/@/;m,; Sle gow way ot of Haw Fpe
a/ /mouéw. / / ;7
é/””z Geestint Heresitate 4 dear %W% for Ay, @ Jpjectic
Tutoe et mityy 1o ?//”OO#M.
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Consider the following statement about the positive integers a, b and n:
(*): ab is divisible by n ) - g"'@ //7 4ﬂl‘(7’£/4£7- W /74 ﬁ?@
The condition ‘either a or b is divisible by n’ is: A, @A/ Cﬁ E 7_ E

=ty Cxamples |
necessary but not sufficient for (x) / / 7 7 / (_{_/
V4

A
B sufficient but not necessary for (x)
C
D

necessary and sufficient for (x) C/é?//e # @%é
not necessary and not sufficient for (
[, :
é}/w;;%  Jotpe bt (/ ;ﬁ”‘/ bt F{T~
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6 A student attempts to solve the equation
cosT +sinrtanx = 2sinx — 1
in the range 0 < x < 27.

The student’s attempt is as follows:

cosz +sinztanz = 2sinx — 1

So cosx —sinz +sinztanz —sinx = —1 (I)
So (sinz —cosz)(tanx — 1) = —1 (II)
(
vV So sinz —cosx =—1 or tanx —1=—1 (I1I)
So (sinz—cosz)?=1 or tanz =0 (IV)
So 2sinzcosx =0 or tanx =0 (V)
So x=0,3,, 37”, 2 (VI)

Which of the following best describes this attempt?

It is completely correct
It is incorrect, and the first error occurs on line (I)
It is incorrect, and the first error occurs on line (IT)

It is incorrect, and the first error occurs on line (I11)

B O aQ W »

It is incorrect, and the first error is that extra solutions were introduced on
line (IV)

eS|

It is incorrect, and the first error is that extra solutions were introduced on

line (V)

G It is incorrect, and the first error is not eliminating the values where tan x is
undefined on line (VI)
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7 For which one of the following statements can the fact that 122 + 162 = 20? be used
Ourztorrig

to produce a counterexample?

f a, b and c are positive integers which sftisfy the equation a? + b* = ¢?, and the
hree numbers have no common divisogg’then two of them are odd and the other
S 2 92172, [y, 20) = 4o U 10 et
O he equatlon a* + b = 2 has no solutions for which a, b and ¢ are positive
i

ntegers. 7£ 2= 2055 @ ok ) it T caly[Gppenty fisic wht
XThe equation a* atb =c bt = ¢t has no solutions for which a, b and ¢ are positive ﬂﬂf\{‘ J }
i

t
wesrs 3140 jt i tom ot Fon 1
le a, b and ¢ are positive integers which satisfy the equation a? + b* = ¢? gthen
one is the arithmetic mean of the other two.

O ok > @ tirfppes, & D dppwts o,




a, b and ¢ are real numbers with a < b <c¢ <0

Which of the following statements must be true?

%ac<ab<a2 .Z" ﬂ(/<C
blc+a)>0 \C

X4 (= © rmbs)

X b7 b 4*>a4 > ac
A none of them I" ﬁ<5< C <-0.
B Tonly ﬁé >0. JC>D_
C 1II onl
o - 0/+/c >0
D III only —— T —————
@1 and 11 only T /
7 <
F T and IIT only 6 °
G II and III only 1< c
N [ )y = \
H I, 1T and III X [ LMM /" ﬂ?/m%e /lumée/)_
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9 A large circular_table-has=40.chairs round it.
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10 PQRS is a quadrilateral, labelled anticlockwise. “ C

2

Which one of the following is a necessary but not sufficient condition for PQRS
to be a parallelogram?

@PQ = SR and PS is parallel to QR
B\/PQ = SR and PQ is parallel to SR

C PPQ=QR=SR=PS

}(P; = QS
) J
L,

Lot L= /w'f//(Mﬂﬂf Arapezoid, (B Botr oodt v 4 z%/ezm 2)

/ﬁ) %zcewm;)/ bt oet ! Ziantica|
/C) /d/ oy ﬂé@c/‘.{?/ it ab [ Ci debhiton d /%/Mu_)
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An arithmetic series has n terms, all of which are integers.

The sum of the series

Which of the following statements must be true?

The first term of the series is even. (OUpy W S z //
X e Qunter: 20 (e Teom)

IIT The common difference is even.
e

none of them / [hﬂ ﬂ’ 7! m-.

I only

IT only oza f / )~ //

A
B
C
D III only
E
F
G
H

X Nl =20

I and IT only \( .

I and III only /007 ﬂ?{ /”: 6( /ﬂy e MD/U

IT and IIT only /e/, /03‘ ” ﬁ/” /;/Jr k ” My/,% °,2£

I, IT and III
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Most students in a large college study Mathematics. A teacher chooses three
different students at random, one after the other.

——
— o (]
. — Doy o detecSoom i Faken,
Consider these three probabilities: . R .
mh ensiderafron,
R = P(At least one of the students chosen studies Mathematics)

S = P(The second student chosen studies Mathematics)
T = P(All three of the students chosen study Mathematics)

Which of the following is true?

S e 1=l 3 Mot choare fiTh)
N a3

o I ot pirbed fothe, = 3

TR F

r<d <k
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13 A student approximates the integral fab sin? z do using the trapezium rule with
4 strips. The resulting approximation is an overestimate.

Which of the following is/are necessarily true?

I /If the student approximates f:ba sin? x dz in the same way, the result
will be an overestimate.

IT If the student approximates f: cos? r dz in the same way, the result

will be an underestimate.

neither of them

o 7 P2 / <) Hy e trtbn

IT only
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14  Consider the following statements about the polynomial p(z), where a < b:

(1) vla) <)
/p’(a) <p'(b)
/m’ p(a) < p(b)
Which of these statements is a necessary condition for p(z) to be increasing for

Y 0/ /JM//‘T e ton:

none of them

(D 1ony £ 4L, e pA)< ////

IT only ﬁ
III only ”<Z —_— //4} (/{[/

I and IT only

I and III only Sowe JGZJ‘J? QMliA70,

IT and IIT only

I, IT and III
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15  The numbers a, b and c are each greater than 1.
The following logarithms are all to the same base:

log(ab®c) =7
log(abc?) = 11
log(a*b*c®) = 15

What is this base?

A a
C ¢
D It is possible to determine the base, but the base is not a, b or c.

E There is insufficient information given to determine the base.

._,Af(é 9, 434, Loc)/~ [A,4C)
/ / Z‘p,{ ALCE (-4 b)

,ﬁﬁn‘z/’;/ +¢C -7 %
2,?4 f,é,./ +2_?/c= //

\V

27a¢ z?/ 7 z?««c = /6

Araec=7 ) - @

%ﬁflc = S @
2A128 +3C =6 .- @

@~axqQ :
[2# 18+ 2¢) ~2x [ A+ 28+C)

S 38 l-#
-« e
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The graph of the quadratic

Y= 10:1:’2 +qr+p
where p > 0, intersects the z-axis at two distinct points. ) / )O

=7

In which one of the following graphs does the shaded region show the complete set /

of possible values that p and ¢ could take?

Ag>7p or

A B C < -
q q q ?
44 4; 41 /.-'/)D)
3 3 3 d
21— 2+ 2
14/ 14/ 11
0 - 0 - 0+ -

40 1 Pl 0 Pl 10 1 5 6P

-2 2 )

-3 -3 -3

4 4 4

D E < F
q q q 59
41 ! 41
3 3 3
2 2+ 21
1+ 14/ 14/
0+ - 0 - 0 -

40 1 P il Pl 1 5 6D

-2 2 2

-3 -3 -3

4 4 4

G H
q q
4 al
3 3
2 2
1 7/ 1 7
0 | 08 ;

1 <1 p 1 N p

-2 2

-3 -3

—4 —4




17 A multiple-choice test question offered the following four options relating to a certain
statement:

B

A The statement is true if and only if z > 1
g The statement is true if x > 1
C The statement is true if and only if z > 2

D The statement is true if z > 2

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

ACE j /me/ /'72 AT e ﬁ/\?‘ e
ccp % C 7,

fe, A Gyt b tve 4 %/ bookl  Gntradet #i
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N
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18  Consider the following inequality:
(%) alz]+1< |z —2|

where a is a real constant.

Which one of the following describes the complete set of values of a such that (x) is
true for all real z7

A<t 4y < [1-2/

v e ey

sV 7 dy o /haem b W)V/' Y% ﬂﬂcxféaw
C?;j he b md lrow of /

H There are no such values of . / = 4/7 /
S

N

J?e 41/;7 abrres (M‘,
= q/7 mloreas
/B / = [2~2/
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19  Find the value of the eypression

\/8—4\/§+1—|—\/9—12\/§+8

A /26— 16v2 \/7‘ 2177"/ 17 - 272

B 4214 £

Cc -2 2 - 2
D 4-—42 J/JT-JT/ 7‘\[([; '/7/
E 2 < - ~ _

G 1 S T3 R

21



XD dip 1or0f Qibss foloon iy on

20

When the graph of the function y = f(z), defined on the real numbers, is reflected in

the y-axis and then translated by 2 units in the negative z-direction, the result is the
graph of the function y = g(z).

When the graph of the same function y = f(z) is translated by 2 units in the
negative x-direction and then reflected in the y-axis, the result is the graph of the
function y = h(x).

Which one of the following conditions on y = f(x) is necessary and sufficient for
the functions g(x) and h(z) to be identical?

f(z) = f(z + 2) for all =
f(z) = f(z +4) for all =
f(z) = f(x + 8) for all =
f(x) = f(—x) for all =

f(x) = (2 — z) for all x
f(x) = (4 — z) for all x
f(x) ={(8 —x) for all ©

=
® a

D 77 g)=e
7/}— A felectin
779// =
[ =
//—67&),/0 ) =o.
= [7A-2)

7 2

172 // So
6 J o reflec o

77._17.2/// <o,

)= 1y +2)
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