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1 f(x) is a quadrat ic function in x. 

The graph of y = f ( x) passes through the point ( 1, -1) and has a turning point at 
(-1,3). 

Find an expression for f ( x) • 

0 2-x - 2x+2 

B -x2 + 2x + 3 f 3 

C 2x - 2x 

D x 2 + 2x - 4 \ I
I I - / 

E 2x2 + 4x + 1 

F -2x2 - 4x + 5 

LU U::: fl?< -2 t 8x ·t C 

Ttlfnu\9 point whue ~ 2A7l·t B = 0 so 
dz 

:= 2A-x .,_ - B 
z.., - B "' - 1 

2A 
So 8-; 2A ah.cl ~ = ,4-:t 2 + 2A x ·+ C 

P~ ~ (-1, 3) MJi ( IJ -~/) &J · 3= A-2A+C 

J= C- A ~ C; At3 

a.Ni -- l ::: A+ 1A -t C 

A-1- 3 = - 1-3 A - / = 3A ·tC 'o/ C- " - / -JA 

So C = - l-t3 = z 
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2 Find the complete set of values of the real constant k for which the expression 

2x 
2 
+kx+2x+ l- 2k -= -x, -,.. (l+k) 'X + {l - ik)

,,--:::P fl,() t"e,{U f'Cft.9 

is positive for all real values of x . 

0) - 12 < k < 0 
D~'G~ ;:; (2th.) 2 - 4 {l-2k) <O 

B k<-12 or k>O 

C -v'6-3< k <v'6 - 3 k2 
-t 4-kr J+ - L+-t- 8k. <o 

D k < -v'6 - 3 or k > v'6 - 3 k, 2 -r I2k <o 
E -2 < k < .!.2 k(k.-1-11)<0 
F k < -2 or k > ½ 

G 0 <k<4 so - l2<k<O -H k < 0 or k > 4 
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3 Find the coefficient of x in the expression: 

(1 + x)0 + (1 + x) 1 + (1 + x)2 + (1 + x)3 + · · · + (1 + x)79 + (1 + x)80 

o I 2 3 +</ So 

A 80 

B 81 -X ~ ~Vii t.n 
' 

( I f ?l ) r1 ~ 11 

C 324 
So ~ ~ 0-t- I 1- 2 ~ 3+.. . +1-9-t g0 

D 628 

@ 3240 ~ pro-gre99L'<Yn. ti,rot tt.nn o) common ~1c12- I 
F 3321 

J.um Dt- !tf .:: t n (11+ 1) :; ,t x 8-a x 8- / :: 1+0 x.& 1 ~ 32 4-oG 6480 

H 6642 -
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5 S is a geometric sequence. 

The sum of the first 6 terms of S is equal to 9 times the sum of the first 3 terms of S. 

The 7t h term of S is 360. 

Find the 1
st 

term of S. Qe.~ p(\()y ~L'crn 80 ct (l,~ a.r ~ .. , 
1 

A 40 
27 

B 40 Siun at- tm> t- G tenn.s ~ ll. t-arr a.r l t- (lf 3 -t- Clr 4- 1 a.r s 
9 

40 = ll. (1+r+r2.-rr'-' -+-rlf+ ,- ta)C 3 

D 45 
16 Su.m a& ~ 3 tf.m1s ~ a. +a.r1-a...r 2 

@ ~5 =a{u- r+r .,_J 
45F 4 

r - f 

ctrvi 9.s3 = 1a [r 3 - I) 
r - 1 r - 1 

r" -- 1 .: 1r 3 - C/ 

/,G +&::: q(3 

w y -:: r3 thQn y 2 - 91J+&-=-o 
ty - &Xy - 1) :: 0 80 r!> : g q:?>s([ 

-
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6 The circles with equations 

2 2 
~ l- 4-, 1)

(x + 4) + (y + 1) = 64 and .f'()Jt.:us 8 

2(x _ 8)2 + (y - 4) 2 = r where r > 0 c.Q.Vt:ti'€ (~1 41 
radiLL9 r .., O 

have exactly one point in common. 

Find the difference between the two pos ibl values of r. 

A 4 

B 10 

@ 16 

D 26 

E 50 / \ aftlOYl 1. 

~ 
~n'(}lyl 2. 

°'1Q.. pO'U\t lh C..fYNU'Nm-~ ~ tlrvltll httt d{))IQ lYU-er9-ect 

d= olt'gt o..n en, ~ 2. c.mtf'eJ 

Jb d==9tr ai d=r-8 
r ~d- 8 r ; dt-& 

so d :: ✓12 2 r !i :r- :=J11-1lf +2g -== 13 

'30 f :: /3·±8 ~ 6- OY 2 I 
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7 A curve has equation 

y=(2q-x2)(2qx+3) ~ 4q_lx ·tGi ~ 29,_"K '3 _3x1. 

T he gradient of the curve at x = - 1 is a func t ion of q. "'" - 21')( 3 + {q. q2 - 3) ·x '2. ·f ~2 
Find the value of q which minimises the gradient of the curve at x = - 1. 

A - 1 ~ 4CJ_ 2 -Gq_~ ?,- 6x 
B -4 

1Jt3 

C -2
1 
~ cu- -x =-I i£} 4q 2

- Gq_ - G 
D 

E 

(!) 

0 

l 
2 

3 
4 

tJ!f#) • &1 -c at ,Z ;::- J 

G 1 /VI.Cl)( <Yr mUl wfw.t, iq-G ::. o 
Bi~ C 

q := ¾--
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8 The func tion f is . such that Q < f( x ) < 1 for O -< X :S: 1. 

1The trapezmm. r.u1e w1 ·th n equal intervals is used to estimate Jo 
produces an underestimate. 

usmg t e number of equal intervals, for which one of the following does the 

· f f(x) dx and 

. ·h e sam . ? 

trapezm. m i·ule produce an overestimate. 

1
A f0 (f(x) + 1) dx 

1f0 2f(x) dx 

3CUn.t uJ\1.iU'eSb.JYLa..nxm ~ 

<Y't'l~ ~resrton 

~ f

D t 1 f(-x)dx 

0

1
(1 - f(x)) dx 

/ {J-f (1)) d-t CUii.i J't(t)dx a.M.e.d ~ 
0 0 

ffU'e IN UJLLt sq,u_ a.rej so iJ oru. c~ ClYl 

~J"tirrurk tho,_ dth.a.r tnusl: ht> an. 
O'V'e-feJhntata, 
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9 p is a positive constant. 

. s y - pfi and x = p.jyFind the area enclosed between the cur ve -

~ , ~ ,,.r-x)?t :- r

1. -
----- ~ : pJ-t_ 

r 

®~ 
t.C 6 

E ~p3 - ½P4 

F ~P3 _ P4 

G 2p4 

~ 1.,n1tc~ect ttt ( 01 o) O-NJ Cp ~ p). ) 
.s~ ~ ~QJ Qb(}'tlt- 9::: rt. 

A-re £t ~ y:: pJ:t ab lYV'e 1X- aM'SI 

f p'p f-x_h,: f Jf',,_,1, di : f { x_ 3h If?.) :: p(~ (p 2) ?>/l I 
0 o 3/2 3 J 

0 

fh'e a @t ~ ~<Yfl :: ~ p4- - awo_ CJ.I- L1 aaR 

= ~ pit- (-½ tf 2 1- f 2
) 

= ~o 4 - -Lp"+ =_J p~
3 1 2 6 

. 
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10 Evalua te 

1~/x /(l - x) dx 

A 17 
3 WNJt -fs.'X.<O.1 /x:./(1--t) ::-">l(J -x)

B - 1; 
16 

= --t-1-x 2 

C 3 

Wlttrt, 06 1l <3) / -x./ (J - X) -= ,x {l - y) 
E 11 

3 "" t - x').. 

::: 6 - .i -: 
]' 2 

- II·-
3 -~ 
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11 Find the sum of the real values of x that satisfy the simultaneous equations: 

log3(xy2) = 1 

w93 (x,)-+ 2 Loy6{'d) ~ I 
(log3x) (log3 Y) = -3 

A I 
3 

B 1 
(;,t- u::: lo9a ·x than u+2.v~1 OUld uv= -3 

C 3 V = lo7J3 9 U=/-- 2.v u = -.]_ 
VD 3.!. 

9 

.90 1- 2v ::c - 3
E 92\ 

V 
F g.!.

3 V - 2.\J 2 
""' -3 

G 27 
21/ 2. - V-3 -= 0 v = I ·±. J1 -t 4 )( 2. 'i~

@ 27i ~ I : o "' 3/2 or - I---- 44-

-
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12 I t is given that 

dV 241r(t - l ) for t 2: 1 
<ll = (1 + v'l) 

and V = 7 when t = l. ~ 21+(}( ( t- 1)C1 -'1t) 

Find the value of V 'vhen t = 9. {1 -t!'t){ 1-.Jt) 

= 24-1{ C1;- - i'Yl -v'E)
A 2081r + 7 

1- -l;
B 2161r + 7 

:: - 1~ 1( (1 /4'{1- Jt)
@ 2241r+7 

J 
D 4167r + 7 

= 241<(-J.f - 1)
E 6081r + 7 

:: 24- '1l {t'/.2. - /)
F 7441r + 7 

112 
'I/ = j 241( (t - 1) cil- ~ 21/-r ( 2~'2 - t)+ C 

1- • 24-1r (~ - ,) +c 

1- ::: - _24- 7t + C 
3 

1 ~ -8 ?f -t C 

C = -1-+911'" 

V" 2.lf 71' ( 2 le/' -c) + 'f + 8-?r 

LU1w.ti t =9, I{ e 21/-"/'j (2. \l+ -q) f C/--,t-81/r 

=241;'')( 1-+ 1 -+ 8~ 

=2 1c7r +8<Jrt=, 

-= 2 2 4 ?1 -t 1-
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l3 Find the maximum value of 

- 4sinx - 4 X 2sin x + 1J 
for real x . 

~(2 2) 91.Jl 't _ l 2 f 2 S111 ·t (f/4-
1

A ! 
4 

-:c &8l/\-x) 2 _ 4 x 2Sl-n 'i .t-- /"1-/4-

13 C 2 .,,. ( 2. SIJ\ -x - 2) :i - 4 + I~/4-

D 2 l 
2 ~ ( 2Slll~ - 2) ~ -t'/4
65E 4 

F T here is no maximum value. 

15 



14 
x sat isfies the simultaneous equations 

sin 2x + J"3 cos 2x = - 1 r::, 2rv 
Slfl1 rt = - I - v3 ur5 ,._ 

and j"3 sin 2x - cos 2x = /3 
~ Stn 2't- ~ ✓3 -t Cfj9 2-t 

where 00 ~ x ~ 3600. 91111't'. ='J3 -t c.tl9 2ct -= l--1 .J3 Co:) 2-t 

f the possible values of x . IJ3 3 
Find the sum 0 

A 210° -1 -J3 COS 21 c I -+ J3 to-91.i 

® 330° 
.3 

C 390° 
- -3 ,.. 3J3c,og2t, e 3-t-V3C092'Jt 

D 660° .... t ;; 4,'13 C.09 2¥ 

E 780° cm z,x. = -6-- -= - 3- -:a - o~ "' ·- --{§-
F 930° 

4 f3 2'6 6 I. 

1Ga 1 2 r5° =3Bo0 

~ 
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15 Find the real non-zero solut ion to the equation 

0 log3 2 

B 2 log3 2 

C 1 

D 2 

-£fj1og2 3 

F 2 log2 3 

2(9X) 1 
= -

8(3X) 4 

(<J 1()
2 ':! I 

z-313?(1 -ff-
2 {q ?l - 3{f'-)) ·:: 2 - 2 

1'X - 3 {3 )() ~ - 2 

(3 '.l) x - 3 {3~) ·: - z 

( 3 )() '.}. - 3 ( 3?l) .f 2 -= 0 

(3 0< - I 'f?, '>< _ '2) .: o 

3?( -=- 2 

'){ -= W[jd2 
<Z -=:.. 
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16 Given that 

2 fo1 f(x) dx + 5 /2 f(x) dx = 14 

and 

11 f(x+ l)dx = 6 

find the value of O ~ J,l ~{'t) d--x 

A -8 

B - 4 

@ -2 
D 2 

E 4 

F 2J 
;) 

H 14 
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17 

· ualityh. ·val O < 0 :S 7!' for which t e meq 
F. d the fraction of the rnter -

m 0) > 0
(sin(20) - ½) (sin 0 - cos -

is satisfied. w-h.QJ'f both fact{)(~ ff'€, 

sin e- w e 71 o 'C9 1r;4- t et r 
sm 1 g - 1/i. 71 o '=J '1r;f2 s e ~ 5 ~ 

2 

G ~ 

H ~; UJiur'l' ho-th fa ct(Y(() -ve 

8Ul e- c.m 9 6 0 ~ 0 $ cJ ~ TlItr 

8tn 2{) 
1

- 12 bQ ~ 0 5 9 6 lft/12- o..nd tl be& 1t' 
12 

Th.QJe CW'et-t.tLp f-or o ~ e ~ 'fr/22 

i 0- - ~2 

l
A 12 

B !.
6 

5
D 12 

7
E 12 

3F 4 
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l. - ?x - 2. 
_ .2 +4 and the me Y - ~ 

. e between the curve y - x 
Find the shortest d1stanc ,. k ~ / 

18 ~: r£ / 

"_!j-:: 2.. "I. - 'l. 
A 2 \ 

@ ft \ 
6v'5C a / 

-,,-
D 3 

• 
/ I 

_,/~E 3 

/
F 5 

G 6 
/ 

~ tc~ to curve pCJLr<Ul_Ql to l1.M 

~ @fr W\Q, :; 2 

~ :. l)._X, 90 rul,Qc/ 1-1--,; 2 
drt ?l :; I 

so U)/\.QJ1 ij / 'X z. -t 4 
-?{-:::a-11 -::: /+4-

-: 5 9o ~ pcrutt IA P(/1 G) 

~nruLl thaJ; pM9e52 throU.g}1 P ~ ~ - 11i t pOVLt- f 11 G) 

ll ~ :::- ,n:t -1-c ro s-=- I/2.-t c s0, U= - ..!.. +lL a,v.t 2-rx- ;:; 8+2 
2 2 x ~f +' 

½J = 11 - --t 
-X = II -2tJ 

jO ~+t -::: Jl - 2tJ {U\JJ rx, ~ // - g 90 a ,ti (31 IJ-) 

2 :; 3 

~ + 1-.,. '2.2 -4'-J p (1) 5) 
158 :;, 20 ~6! l 3, Ii-) 

~ ::;: 4 

90 9h_(YVlfJ t o/.L,l);QJl/1, ~ .fi4io>- =~ 



19 Find t he value of 
90

L sin( l 0 + 90k)0 

k=O 

A 0 

B sin 10° 
=- d'U110° ·+- Sll1{/0-; 90J .::..f JLn {IO ·J 110)0 -t.91..h (/Of 21-o)".; .. . 

@ sin 100° euiCQ 9t.n ,a~i= - 8lfJ tro+t90) 0 

D sin 190° St.n {Io-+90) 0 = -811) Oo-f 2 =10) 0 

E sin 280° 

F 1 

?Ot 
k .::o 

SU1 {I O-t- qok_j"' 
:= uas..,... l/99 f ll90 

= Sin I 0° + 81..h (I 0+ 90) "' 

+ ~in {Io+ I 9O) .:, 

-= Jllh tao~ 

21 
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. •h· ch the cun·es with equations 
(f of values of /..; for ,, l 

What is the complete ranoe 

y = x3 - 12x 

and y = k - (x - 2)2 

l two have posit ive x-coordinates? 
t• t of which exac Y 

. t at three distinct pom s, 
mtersec ;0

<J -;; 'X- '1 - J2 X IA rO'U8h½J 
A - 4 < k < 0 

B - 4 < k < 4 RntabXm.a/ g~ (J 

c _4 < k < 16 ~ ::- 3,z2. -J2 
cJ7,,D - 16 < k < 0 

12-:: 3 -t 2 
~ -16 <k<4 W1'UU1 ~ ::: 0/

d';l, 'X- :; ±. 2 {JjCaJ Y}Ull.UYU.,U'Yl 
F - 16 < k < l6 

1 3Loco.I Y>Wl . lYIUS t- be -w _f~ urrw fYUJ1 • o..1- ,?(_ ~ 2 cvut 'J -=- ~, 2 -;. 2 
~-1G 

(2) .-JB) 

1J ~ k - {'?( - 2.) 2 29 roru_ffhly ~ 

g~~ <Wmlt ,x : 2 

~ \IYLlu1S 0/J k ~LOW., panabo-la W,('-n)CA14!- to h_().)I(!_ 

fJta-~ a..t (21 k) 

PO-rabo-lt [Qw ~ rl\LUl euhi;e, av- th.Q. 
1ecL~s'.) so 3 cMf;LnCI:, 

ro-ntr {2. -tv-e) 60'(' k ~ thOJQ WM1t p(Ua};lH.£1 wudWJ 

loco./ min. a~ cUh.tC {k. ~ - IC) M.d WMYl f'A.MlO{a fCNYe.f' 

~ (JYLg,i,l {k_ ~ Lr-) . 
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