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Sww of an AP = n (2a +(n-1)d)
2

ue howe a ond d, & are told g =Sg

An arithmetic progression has first term a and common difference d.

The sum of the first 5 terms is equal to the sum of the first 8 terms.

Which one of the following expresses the relationship between a and d?
A a=3d Sc= 5 (2a+4d) = 25(20 rud) = Sa+10d
B a=-7d 2
(C)a=—6d
D a=6d Sg : %— (2a + qd) = 420+ #d) = 8a+ 29d
E a=7d
F o= %4
0@ S5=8g we gt Ha+10d = Sa+ 28d
~5a-=)8d
a=-6d
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Find the shortest distance between the two circles with equations:
(@+2)2+(@-32=18 Qnire (-2,3) & radiug 382

(@-7P+@+06?=2 conave (3-6)g radius 2

A 0

5 d Ax%=9249> - 162 ¥ x=Jige = 943

C 16

D 23 S‘*’“%W% both curekes = 32+ {7 = ylz

- Shortest duestance berweon curauumjerences (s
2 -ui2-5{2



3xt 421y = I
SA*+ 20~ 2= Ly
ATty 20 =Y
X*+2ax-4=0

Consider the simultaneous equations

3zt + 22y =4

z+ty=a = y=aA-%

where a is a real constant.

Find the complete set of values of a for which the equations have two distinct real
solutions for x.

There are no values of a. DLSUUYLLM = L]-a"z + 16 0

—2<a<?2
a=20 OLHA
a< -1 or a>1

a< -2 or a>?2

Ouﬂmcﬁow>

G ) All real values of a



The function [ is defined by f(z) = 2* + az® + bz + c.

a, b and ¢ take the values 1, 2 and 3 with no two of them being equal and not
necessarily in this order.

The remainder when f(z) is divided by (z + 2) is R.
The remainder when f(z) is divided by (z + 3) is S.

What is the largest possible value of R — 57

A -2 FE2)= (D)2 4 a(-2)2+ b(-2) + ¢
B 5 =-8+ ha-21b+t ¢
& 7 =R
an |
5 20 FO3)= (3 4+ a(-3)2 4 b(-3) +c

=33 + Q0 -2b £

R~-S=-244a-2b+¢ +23-9a +3) ~-¢
=19-50Q +)

MAuSe 19~ 50+ b requIres o a9 smald a9 pasahle ffom 12,3
b big '

® \9-5+3=13%



TEN 22X =3 2%
AN 27= |
ton2x= L
K

Find the number of solutions of the equation
xsin2r = cos2zr

with 0 <z < 2m.

A0
B 1
Cc 2
D 3

L nuersechions



7 The non-zero constant & is chosen so that the coefficients of z% in the expansions of
(1 + kz?)" and (k + x)'° are equal.

What is the value of £7

R e o Y 1 )
(1 k) +(3) (k%)® ¢

(1

B 6 . wAR6xG kPt
c ¢ 32|

D \/6 = 4 35‘;\3%3*.‘.

F V30

ol
_-‘-'
=
-
=)
fi

coo g [10\R" 2 ...
G

4

o+ 10xaAx$xF Rl
hy3%K2¥%)

‘.-.+'2mhwxg-y..

o d5k>=210k™

35 = 210k
k=439 = & = ]
2\0 30 6
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a *=b~&f
r<=1-0
6

The sum to infinity of a geometric progression is 6.

The sum to infinity of the squares of each term in the progression is 12.

Find the sum to infinity of the cubes of each term in the progression.

(1-0)(1+7)

2

29('(\/43[ )= a"/(/\/rj)

A 8 ( = (L
B 18 S(SCL Tjr_;
C 2 . a’
OF
E 72
F 216 Sm
o = @ )
Cl-r (- +r)
1{trr)=0a
l+r = &
2
r=a -\
3
Sub tus who ) to ek
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28 = Ssq. W gk



d G- bx- 125 6(x*-x-2) = 6(L-2)(x+1)
ic

gtaboniuy potnks at x=2 ang « = -

9 Find the complete set of values of the constant ¢ for which the cubic equation

203 — 322 — 122 4+¢=0

has three distinct real solutions.

A —20<c<T7 ’}(-:2:7 27(23'-3)(22—]?,;(2 +c:3

7<c<20 1X8-3x4 - 24 +c=y

C ¢>7 \6——\2~1q+¢:3

D ¢>-7 C~7_O=3 |
E c<20 Q. (4, B '2.0)
Foe<-20

LTV 29 -1 -3+ 1201+ ¢ =y
=23+ VL EE =y
C+3 =y
W. (-1, c+3)

NeQd those POVIS o oppos cte. gidkay 0} the Qg w. on
W Ave & ono Wy e, )

(-20<c+t 60 €-20¢0  and  cy4330
¢<20 Cy=%

“Jee 21D
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|2-21€6 30 2-%<6C
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oun -(2-%) <6
24 €

S
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COVDULRG BhOSe bn ek U<y <8

z and y satisfy |2 — x| < 6 and |y + 2| < 4.

What is the greatest possible value of |zy|? lg +12 l < l{_ Q0 .

16
24

32

o aQ w &

40

o
=

F  There is no greatest possible value.

1Y )= 1x||v)

yt2<ly ond (YD) < L
y <2 ~3~1$L\r
“645

MUY ES by (8) % |-6) - §x 6=y ¢

12



lnerseCt ax (.\),CU LQ q:|0’P2 30 Pm \® (leo_ PZ)
q=mp+cC (p, Mp +C)

Creodaink of cusve by %:-n

11 The line y = max + 5, where m > 0, is normal to the curve y = 10 — 2% at the
point (p,q).
What is the value of p? Gﬂﬂdiﬂm (8% (PJ CD W "1P tof AUNVe & iL bo\(
A ¥ novmal .
B —¥2

f Equang cuve & novmal ak (p,q) = (p,10-p%) guies
@M_ 10-p* =pm+c

D 3v2

’ M= 10=plag
E V5 —_—

P
F -5
For y=max+c OU:(p,q) we have y=x 4c
2p
EqMatng gracuenss, m, gers A= 10-p2-C
ZP P

& 2pla-p*ac)
P = 20p- 2p3-2pC
e = \Q~ZP2
c =19 -p2 o Y= X +11 _,2

2 2p ] P

5=J§_P2_ 90 Fzzﬂi - P:é{%-‘: =i.5_§_1

S m:iLP 0 than p70 o p=3\2
Z

13
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A curve has equation y = f(x), where
flo) = 2(x - p)(x - ¢)(r - 7)
with 0 <p < g <.

You are given that:

/Urf(:r)d;)::U =A-B +(C
qu(a:)da::—2 < A-B

0
rf(;r)d;?:————S = -B +C

p

What is the total area enclosed by the curve and the z-axis for 0 <z < r?

ACIZIN

- d

= 2

0 A-Brc=0

! A-8=-2

! = R4l =g pukwwoﬁe8+c=o

’ A-3=0

6 A=3

: S0 A-B=-2 than c=-318
S=@==~1 -

B=5 -

S bkl oen s A+ +C = 24 5+2+ 10

14



13 The function f(x) has derivative f'(x).
The diagram below shows the graph of y = {'(x).

Which point corresponds to a local minimum of f(z)?

Lol muunmuum NQMS [{x)=0 % A, CorF
AND has to be -ve to the Left £ +ve to the right
80 can omly be

15



14  The line y = max + 4 passes through the points (3, log, p) and (log, p, 4).

What are the possible values of p?

A p=1 and p=4 (3; WQ;P) = Lo_gll):grn*l”'f—

p =1 and p=16

C p=! and p=4 (\091?)%) = L}:(ngzp)m_‘,q

D p=1% and p=64 e (\qu.p)m

E p=% and p=4

F p=L and p=16 S0 edhor m=0 or p=1

(@ = 2°=p)
For Mm=0, log,p=y = 2%=p=16

8 p=\ or \§

16



15  Find the sum of the real solutions of the equation:
3 — (V3P +20=0
. 3% - (1) (/3)" 4 2020
B 2™~ ()" + 20=0
Cc 9
D log, 20 Lk y=(V3)© = 3% wn
@210g320 .
il 97 9y 20=0-(y-uxy-5) so y=l4 or y=5
Than U=3" ov 5= 3712
lﬁgst‘t%—wgs?’ log35 = %,lﬁg33
%’ - LO—QBL* X - w@ag
Z

%= EN00yh x = 2W0g,5

SUn= g + 1109, 2 (03,4 + 10,5) - 2Uag, 20

17
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dz g, oy
Z
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16  The curve C has equation y = 2% 4 bz + 2, where b > 0. $ ‘{:(Lh\OI \ \'s PO - w

Find the value of b that minimises the distance between the origin and the ("’b/-z "‘b?/q_ ¥ Z)
stationary point of the curve C. 4

b

0 7_2240 9 b70 S0t poks (pok Like

i ;
(‘bb_, *bz/q 4 1) (O) O)

or
T\ A
h .
(o, 0)

(‘L’/z, -b%, +2)

b

Il

b

o~ o
Il |
S % e "

(s oaws
|

DiStanee pom (m‘gm ® 7 and Q:"i'(‘b/z)z + ("b/q fz)z

—

A* = b2 +(~b_f +1> -LH»L) = b+ bY - 2p* gyt g
Ll'

t n Y% T %
“bY -3ty
6 L
Lonku\gmmumse the  above (asmwmsugmlOUOmmﬁme

Dypereniiake bY-12b* to ger yu3 -2l

I ub>-24b=0
b = Gb
b= JC

18
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W

17  There are two sets of data: the mean of the first set is 15, and the mean of the

second set is 20,

One of the pieces of data from the first set is exchanged with one of the pieces of
data from the second set.

As a result, the mean of the first set of data increases from 15 to 16, and the mean of
the second set of data decreases from 20 to 17.

What is the mean of the set made by combining all the data?

(A e} So eichanging avberg esuke in A =1g
B=1%

164 The overal gum, ¢, wortk change So:

9n + 20mMm = jlen+ Fm
3m =n

11

“oobotal = 1Sny 20m = 15(3m) +20m)s UWSm+ 20m = €Sm

overal mubon = Q‘?m Go5m = 65m =65 =16

-+

19
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18  What is the smallest positive value of a for which the line = a is a line of
symmetry of the graph of y = sin {2z — %") 7

A =z Ned s (2x-4q)= |
’;(\)smgﬂ when G=l\’2 +2n TN
12
D & Ly M4 2nN = 2x- &N
E = z 3
2% = | 4 £ T+ 2aR
2 4

7—"C=7f(‘—é--+?_n)
2= THE5 +n)

ponuimised whin n=0 W x=1\i'n
|

(2) Sn@ =2 whon - % 4 9n N =0
2

(| G T O BV s
2 3
2 =-R + 2n T+ 4 T
= i
22 =% (% +20)
7i=’7T(—;’——2—+n)

wunised when n=0 @ %« =5 N
I

ImaLllost of thafe values of x W& ST

12
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19 A triangle ABC is to be drawn with AB = 10cm, BC = Tem and the angle at A
equal to 0, where @ is a certain specified angle.

Of the two possible triangles that could be drawn, the larger triangle has three times

the area of the smaller one. Breo. = % bh - ‘lz“@\c')h or _%Qf\ C?j"

We're told 30Ch - (AL = 3(AC)- (AG,)
2 .

Runome  AC =x and AG=y 90 3=y

What is the value of cos@?

ot | (%41

o
—

J

8
=

USing tne eos rude for the svutllor triangle:
F2=22410% + 2102 03 O

44 : 22 +100+ 20050
0 =224 (20050) 2 +G) (1)

For Hw larger thangle this s (2) 0=y2+ (20003 Q) y + 9|

AS 3=y, 9ub it (2) o & 0= B0+ (20050)37)+ S
0 =92* 4+ (60ws@)x +51  (3)

S m@o T >
g @G e ef

HQUAt 3) X ) 42,4 (200080)% + G| " 9%+ (60co50) % 4 5 |
“(40eos Q) 2 = Q2
€A = -40CpT O
x =-65ws g
S ubsthute \nip 0 thon 0 ‘:(—SCDK@)Z

]

+ (-5C050)20co59) + 5
O =25e5529 - (0 aps20 4 G
Q= *?GQﬂ'Sl@*S)

+owt2g=5)
COS0= 51 = 1F o ayge JTF
¥ 25 &

21



20 Find the value of

,S’ = sin®0° +sin® 1° + sin® 2° + sin® 3° + - - - + sin® 87° + sin” 88° + sin® 89° + sin® 90°

Q
A 05 ~igo ,g-:, SU‘LQ‘QO"-} Qm?. gq'ai__‘__ an*1° + SLn';_O
:

- then 2.9~ (an?0° +9in?9@°)+.. + (sn*90°+8m*0°)
C 15

D 45

O Sinee 8?0 +eps20 =1 and 3w (90°-8)= B3O
E ) 455

F 46

,2/9’: (S\mﬂ.oc ; 8m2q09)+ (SU\Q G gm18q0)+_ . 4—(3&1"90"4—9«,&“0")
=(sn*Q + 0s*O) + (Sn* V4 05? 1°)4 - -+ (s> 90° +.gogBgP
s *90°)
ESE JT% &
41

W

"

S=0=455
x

END OF TEST

22
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