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• 
I1 Two circles have the same radius. \ II , 

The centre of one circle is (- 2, 1). 
. I " 

The centre of the other circle is (3, -2) . / 

I 
The circles intersect at two distinct points. 

I 

What is the equation of the straight line through the two points at which the circles 
intersect? 

f_ I)
IA 3x - 5y = 4 

B 3x + 5y = - 1 
( 1/7 I -'I)) 

C 5x -3y = - 4 

D 5x - 3y = - 1 

E 5x - 3y = l 

G 5x - 3y = 4 IVl&(Join.t = {'/2, - '11) 

G 5x + 3y = l U.:::: Nt,t+C 
- ½ ~ ':,/3 " 1/2 + C 

~ c ~?t-t-C 
3 - J/2. =- 5/b tc 

c ::::-J. - 2. -= 
2 6 

JO 
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2 The curve y -_ x3 _ 6x + 3 has turmnbCJ' points at x -• · -aand x -_ /3' where /3 > a. 

Find 

1/3 x3 - 6x + 3 dx 

A -8/2 
= 3,x.,2 - 6' 

B - 10 
' 

C -10 + 6/2 ~o at - --~ * 
D 0 

E 12 - 8/2 3't1 ,: 6 

€1 6/2 x -2- ::: i 

G 12 rx- :: =J;. 

to (d = V?-, ol ~ -Ji. 

I /1,x3 - bx+ g W-u ~" - G_<t , .,_ 3-x I✓"i. 
« ~ 2 -~ 

2

=(('1P"-J(Ji) t 3nj -tr~~-3(t/2)2 -3J~ 

~J-3x 2 
+3 Ji - (f -3xz - 3Ji-) 

~0 Ji_ 
~ 
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3 An ari thmetic progression and a convergent geometric progression each 
1

have first term 2 

The sum of the second terms of the two progressions is 1 1 J d ·t-- 1/i ( ~ ½ (D 

1 
The sum of the third terms of the two progressions is 8 

1/ 2. f- 2d + Ifi_ , 2 ::: //g {i) 

What is the sum to infinity of the geometric progression? 

A -2 '11f\ p 
) '11+d) 112-+ ?.d) · --

B - 1 GrP '/2 
} 

l/2 r 
) '/2 r 1. 

) . . . . 1 
C --

2 

1 (i)
D -- 'h.. -t- d-.. '11 r = 

3 
1/2 (i) I/2 + 2.d -t 'h.... r z.. = ,~ 

d + 'I;.. r = o1 

3 V/2 r1+ ---E - rr :: -1 dl 2d =- - 31a\ 
1

F -
2 

Thtn 'ILr 2 - r-= -3;8@ 1 

r2. - 2.r ~ -3;
H 2 4-

r 2. - 2.r t 3/4- = 0 
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4 Find the minimum value of the function 

A - 16 

~ - 12 

C - 8 

D 0 

E 4 

F 20 

-: (l'"') 2 
- 2'l. 2 3 +- 2 2. 

:::. (2?t)''- -8-;.. 2")( + 4-

= (2?1.-4)1--1Gt4-

: (2.'X -~}). -12. 

..,. ~ ~ - 12. 
~ 
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5 The function f is such that 

f(m)f(n) if mn is a multiple of 3 

f(mn) = { mn if mn is not a multiple of 3 

for all positive integers m and n. 

Given tha l f(9) + f(16) - f(24) = 0, what is the value of f(3)? 

8 f(q) ;: ~ (3;. 3) ~ ~ (3) ~ (3) ::- [~ (3)J 2 

A 3 

B 2/2 16 CSrlt Q. YVU1.lhp \Q_ <ft 3 so r(I 6) ::: IG 

C 3 f(2.4) ,. ~(%,< ~) :: t(~) ~{3) = ~f(3) 
16

D 
5 

~ (1) T ~(lb) - t(14) " [f(3)) 2 +lb - &Cfs) =O 

ua- B= fC3) tnQ.J) ij ,,_ - ~ ·-t IG =-a 
4J -4-)~ ~ 0 

ij ::: 4--

So p(3) ·;; 4-
--- ....::. 
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6 The function f is given by 

f(x) = cosx + 3 
7 + 5 cosx - sin2 x 

Find the positive difference between the maximum and the minimum values of f(x) . 

A 0 ~(t) :: CITT I'/... ·+- -8 
1

B - ==t"-+ 13CJYJ X - I ·t to9 2 'X 
3 

U}S r:t --t 3
1 oz:

C -
2 6 ·t toe 2 ,:t -¼- ~ C.OQ 't. 

~ C.0-S -+3® ~ Ccoo~3)(co-r;~~ 
E 1 

~ 

F 2 a,Q CX-t 2 

'IVU..VU.JY\,UJ ~ - 1.,UMJ\ c&0 7- = I ,1 ~ 11.3 

~ 

• : ~ (Q ~ I\W1. " 1\1\.JU "" Z-/3 
--=-
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7 T he function f is such that f(O) = 0, and xf(x ) > 0 for all non-zero values of x. 

It is given that 

and 

l1: Jf(x)J clx = 8 

Evalua te 

1: f(JxJ) clx 

A - 8 

B - 6 J\(1.) dr = a - p 
- 2C - 4 

D - 2 
= 4-

E 2 

F 4 f /{(t)/d-t C QtP 

~@) 6 g 

H 8 

£ 0{(/?tJ) rh . 1;2 {'(x) CV¥ = ex =6 
-= 

90 
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- --------

8 . _ 2 .+ 3 meets the curve Y = x2 +bx+ c at exactly one point. (I )
The hne Y - x · t (2) 
T he !me Y - 4 . - 2 also meets the cur.ve y - x2 + bx + c at exactly one porn .. x - -

What is the value of b - c? 
- llrl - l 

~ - '1""-

----y ~ lY -d 
B - 5.5 

C - 1 

D 5 

E 6 

F 14 

{ 1) JO -x i -r b--t +c --= 2q +3 

-x,1- .t- Lb- 1') ·t + (c - 3) = o 

\MU.St hlJ...lf'f ~ f2fft}"f d.i\<J~ "{(b- 2-), - 4 (c -!_2 _=o ( t,;,J 

(1) x 1 -t b-t + C = 4-x- 2 
2 

X --t {b- 4)x + Cc+ i.) :o 

Mo m.usr haw OY\Q taL''Y .', J(b -4)> -4Cci 2) = a/ (ti-) 

(J)-{lf.) ~ {b- 2)' - (b - 4)' - tdc- 3) +-4(c+z) '"' 0 
2 

b - 4/o + 4- - (p.- 8b + f ') - 4- C ·f /2__ + Ji. C+ (f ~ 0
4-b - 12- -t 2o ~o 
4h+8 =0 

l/-b ::: -8 
b ~ -2 

Sicb lJll1) (.3) Otnd (, - 4-) i - 4Cc. - 3) -;: a 
I 6 - '-,-c + I2. ::;: 0 

4-c ::: 2B 

10 
C-::. :,. 



9 Find the area enclosed by the graph of 

lxl+ IYI = 1 

1 
A 2 

B 1

e 2 
D 4 'X 7/0 k y 110 /)9~~ rt.t'd =- 1 

1
E -J2 -x t: o2 1c. V710 Y- 'l'.'. = f 
F J2 

?l 6 0 ~~o~ 
)( ,,-~ -=- -I G 2\!'2 

,x 7/ 0 i y ~o 
?l- J:j =- / 

9q llCL/'e JCclQ, ~ /1 -i.1-(1 ~ Ji 

:, a..tea eflcloned ~ Ji_XJz == 2 
~ 
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IT~ lu.m ru1.o J'l'.F[,x) d-t • th {60 t ':In) + 2 ('} J+ ~2 ➔ • + Yo-J )J 
'lo 

Use the trapcznun . ru. le with 3 strips to 2 estimate 

l 2 log,ox dx 
2 

j6
A log10 2 90 

3 f11 ~ '°J,o?t d7. ~ f X i ~JD9,?2 + 2Jcei)
@ 1og10 2 

2 ~ )fl 
9 . -+ 2( 2JJJTl,o' ·r 2kr},//2 '-1 

C log10 4 

= 4 [c2 toy,, r'+ 21ii9,.2)
D log10 3 

81 + 2 ( o + 2 ln"!J,/111 ) _) 
E logw 

16 

= ~ [ 2u.19,,2 ➔ 21irg,,2 +4laJ,JSJ
J23F log ,o--

2 
={ [tr ttrfJ/k] 

~ ~~ 
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11 T he function f is given by 

2f ( X ) = X ~ ( x - X + l) 

::: 'X IS-fl _ 7l 8/1- f rx, 1/1" 
F ind the fraction of the interval O < x < l for which f(x) is decreasing. 

e~ pc~) cltcre~ ~ wt\Qre (I6-x) <0 
15 

~'('t.) ~ IS" rt 8/q - g l/1 \ - 6/=, 
B -

1 1 _ 'X. + - x 
~ ,.5 

C -
1 w ~ ( I 'i~ S/1 - ~ 'X •/~ r rt - G/1) 
3 

- - 6/1-
1 - ?l_ { I Fi7- 1- - 9'l' ·+ I )

D - =,-
2 

- ?l- b/1-
E -

2 - T {31"k'.. --1){6--t - t) 
3 

4 ~ ~ ?!, -
11G)(2 - '13) F -

5 ftl -

13 \
G '7 0 15 

Ne.Qd {?t- 1,)tx ·- '13) ~ o w., 11s- <'Jt. < '13 

.J_ J_ - 2.
3 ~ ,, - ~ 

13 



12 The mm. . 1mum value of the function x 4 - p2x, 2 is - 9 

p is a real number. 

2Find the minimum va1ue of the function x - px + 6 

A 

B 

- 3 

6- 3/2- --

'XL p2 7 2 ~ (XL {-); _f-: 
2 

C 
3 
-
2 

Wun VCU1Q urhQ.n (-t')_ -Piz) ·i -; 0 

D 3 

(9~ 
lR, . - p~ ==- tt 

4-
f 4 = .3G 

F 3/2
6 +~ 

2 pi =G 

14 



13 T he funcLion f is such that, for every integer n 

r +l
Jn f(x) dx = n + 1 

Evaluate JI '2. 
= (> F(t) di-,. f f{x) dz t . .. 

fn+ f (x) d-;t 
I n--t 

t (forf ( X) dx ) 
r = l 

-= I + 2. t 3-f ... + n 

A 36 
== .J- n (n ·t

2 
1) 

B 84 

@ 120 

D 165 

E 204 

F 288 == QX I ·-t- 1-X 2 t- 6 f... 3 + --. + 2 i ":J. t- I X.fl 

-== g+ I 4- -r I 8- + ?..O ·t- 2.0 + / 8+ /4-,+g 
== 120 
~ 

15 



14 This question uses radians. 

Find the number of distinct values of x that sat isfy the equation 

(x + 1)(3 - x) = 2(1 - cos(1rx)) 

A 2 

® 3 
C 4 

D 5 

E 6 
l. 

F 7 

16 



15 The diagram shows the graph of y = f(x). 

y 

1 

.}Ii 

~ ~--+-__:¥------;- ~----i X
00 1 2 3 4 

h " . . . oments of g radient 1 and -1 and ~h consists of alternating straight-lme seo 

:n:i~'u': in this way for a ll values of x . 21 = 2 ~ 2 ,;- , /{; ~ 32 •~ ' 
The function g is defined as 

10 

g(x) = Lf (2•·-1x) 

Find the value of ~ F;~) + rrn)+ {/4;t) tr (t,i:) +- --+ r:-1@ ) 

1023
A 

1024 

1023
B 

512 

(9 5 

D 10 

55
E -

2 

F 55 80 etlC/,_ pa.H, Of J;'j(z) CfYMt9tg °II n in.MQWJJ % 
tlr>ea ½h witit totQJ <'ltea 1'2 

17 



16 Consider the expansion of 
(a+ bx)" 

T he third term, .m ascena·mg Powers of x, is 105x2 

The fourth term, in ascend . m g pow·ers of x , is 210x3 

The fourth term, in descend . m g powers of x , is 210x3 

2 

Find the value of ( ~ ) 

1 4fl, -fe.nn U') ru ~ k o/.P_J~ r» °If -x 1A 4 

, ·. tnuSt be. 1 tlJ1hj So n ':; {) 

{a --rb-r.)' ~ atT GQ 5 k-x -r I SQ I+ b1 ic 2 + was1, s-;t J 
25 

C 36 -+ I ~Cl 2 bl/-~ 4- ·f 64. h $"x J- -f b6?t{, 

5
D -

6 /O'i -:: J t,a 11b2 

2 0Q3 b3 
·.: 210

+- -= a<Jb 2 

E 1 a__ 3j, 3 :: /0 ,~ =.?J. 
2 

$6 4.. ·;; a 4-b 2 

J; Cl) b3 

18 



·- X 2.-fU 2 ~ <fr 7!I[ ~ /7-1( . . - .Sottl/r QN, u1 v -ci G ) 6 i -r; J 

lpa.,ijy I 1:ruu- /l_fe ~ to ~ sqya.re f'()mll8 RHs 
QMtl'\D,r th.an -to ihQ Yl&'.,t P¾" ,, . _. ,,, " w 11.et

17 Which of the following sketches shows the graph of Ca.Jl.feJ cu UJlJ · o 

1 prqg~~ ctos-er . 2 2)sm(x + y = 2 
2 + Y2where x ~ 81r? 

y y 

y
E 

19 
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18 The curve with equation 

is rotated 90° clockwise about the point P to give the curve C. 

P has x-coordinate - 2 and y-coordinate 3. 

vVhat is the equation of C ? 

A y = -x2 
- 4x - 3 

@ y 2 - 4 -
• = -X X -o 

C y = - x2 -6x - 7 ---,---- - ,--· 
2 - '2 2. ,, D y = - x - 6x - 11 

- { 

2 -----------E y= x - 4x + 5 

F y= x2 + 4x + 3 

G y= x2 
- 6x + 11 

C 
H y= x2 + 6x + 7 

'd ;;;. - (--;(_ ·f- 2) 2. - ( 

= - x.J. - 4-z - t;; 
:; -=::::::_ 

20 



19 The equation 

sin2 ( 4 cos 0 X 600) = 43 

has cxactl) ' three soluL1·011s in the range 00 <- ?0 <- Xo 

\ Vhat is the range of a ll poss1"ble values of x · 

A 90 s X < 120 ~ Ltl (4 we 'I 60o) ~ -~ '1_i2 

@ 90 ~ X < 270 

C 120 ~ X < 240 

D 270 ~ X < 300 

E 300 ~ X < 360 

F 450 ~ X < 630 

ros @-= o =) e == 9o: 2 +o ~ -S'-!0°J . . . 

cm g =1/2 ::;, 19 C 60°/ 30)~ 4-2-o~ . . 

ccrs e • 1 7 0 = o~, 380°/ =no', .. . 

21 



20 Find t he length of the curve with equation 

2 log10 (x - y) = log10 (2 - 2x) + log10 (y + 5) 

A 5 Lo_!j{C-x -H)2) :: loTJ ((2~2r:t)('tJ+,)) 

B 10 ('t- -B) 2- .,,_ ( 1. - 2 -r)C8+ s) 

?( '2. ..... '2. ')'~ ~ t ~ 2. ;::- '2.~ t I O - 1.'X lj - I 0-X 

-x ?.. -t H'1. ..,, 2!:J +1a- Io-x 

7l 1-+ 10?( -t 'd 2- _ 2~ c JO 

(-x. +5)
2 

- 2s- + l~-1)'l -) ~ lo 
(t+ s-)·2+l(j-i"')'l :::, '36 = G-2 

Cutifl W\.tye 
( -5J \) & fadi~ G 

AS can~ -tolka, ~si q --N'e ~~ 
we \"LO..Q_d 

__:~-r-;;,.,_.__1 - -- - .!f -:: - 5 

• 

- - 6 

( - !;-1 >-t;) to { 11 I) ·l& 1/4 6/; tl'\Q. ~ 

GLX{w~ .,,')_f/Yr .:: 2~ x6' ~ /2 7( 

22 
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