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1 Which of the following is an expression for the first deri vative with respect to x of 

x3 - 5x2 

2xjx 

jx
A 

2 

jx
B 

4 

3x -5@ 
4/x 

3/x-5
D 

4/x = .1-;r l/i. - s- 'X - 112. 

E 
3/x- 10 '+ '-t 

3/x - 3Jx _ ;-
3x2 - lOx

F 7; lt✓Jl 
3/x 

= 3[-;r, f-:t - 5 

~~ 
- 3?t - 5 
-. 
4 v-x 

c:.....::: 
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2 (2x+ l )and (x - 2) a re fac tors of 2x3 +px2+ q ..,. f(x) 

·what is the value of 2p + q? 

A - 10 Vd ~12.. /,, ct(yy- -tMO'l"eM, 1 X 3 t p1{ 2 t Cj = 0 
uJ/w.,n X -:. 2 

{).J'ltJ 27- -1- I =0 

D 22 1X=- - /
3 

38 ·7l -=- -112.
E 

5 80 : 
F 10 

'2(2
3)i-p(2J-1-i ~o 

2 --J. -I /8 ·t- l/4 p t 1 ~ 09 t- 2 +- 4-p -t ~ :: O 

- 1/4 -1- '14 P ·f Cf, ::: 0
4-f + 1 ~ - l G l-~) 

1/4 p +q = 1/4 

p·t- 4-q_ "= I 

4 p t- '6q "" J+ (1 ) 

(t) - (2) ivies l;-q, :; 4+t b 

ts-1 20:= 

°L ::. !O -::~ 
J~ 3 

P ·t-llo ~ -J 

p ~ -~ 
3 

-
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3 Find the complete set of values of x. for which 

A l< x< 2 

® - 2 <x< 1 

C -2 < X < 2 

D X < -2 or 

E X < -4 or 

F X < - 4 or 

G -4 < X < - 2 

(x + 4) ( x + 3)( 1 - x) > 0 and (x+2)(x- 2)<0 so - it...x <2 

x<4 ~ - 3l'Jt< I 

x>l 

x>2 

- 3 <x< l 

or x>l 

&:uiJr;/Jv both lnU/_ ua.ldii.J UJWi - 2<7 < / 
-~ 
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4 The Pt, 2nd and 3rd terms of a geometric progression are also the ist, 4th and 5th 

terms, respectively, of an arithmetic progression. 

The sum to infinity of the geometric progression is 12. 

Find the 1st term of the geometric progression. ,~A 1 - 2nd 14-1:h 3rd/6th 
B 2 a::a ar~ l ar 1-=- a+sd 

r =4-t3d - ~ =at~d 
a. CEj"d\

E 5 

F 6 so {qt 3d) ;.>. = Q {a +fid) 
Soy ,,- 6a..d + 9d 2 =r'1- 5 o.d 

D..cJ = - Cfd 2 

]a =-qd1 

so / 2 z: 
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5 The curve S has equation 

y = px 2 + 6x - q 

where p and q are constants. 

S has a line of symmetry at x = - ¼and touches the x-axis at exactly one point. 

·what is the value of P + 8q? 

0 6 ;J; . 1-px1 t ~ o Lvhui rx.~ -1/4
B 18 

C 21 
Ll -:_f_ +- 6 = o 

D 25 2 

E 38 

aniJJ OM. ~ p01Jtt So CUX!cn.in.uv.uu tS -&Ql"O, & . 

3 6 -t-4-p CJ.._ := 0 

3G t 4 x12.q =a 
l.t-8q__ ~-3G 

q_ C -1§ : - 3 

"-8 '+ 
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6 
. l of the function Find t he maximum va ue 

1 

A "i
I 

B l :::.4 

@ ½ 
D 3 

E 4 Mcw..hit9e thQ ptctn btJ m.i.nimi8L.JIIQ the oUli1.£YrrUJlato-r 

F 7 
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7 Given that 

and 

3't -= 3y r 9 
15(y+ l) 

4(x+ l) - ) [:i =J ·-t-37 
- s<v+3 

what 1s · t he value of x + y? 4 IJ-r/) 
2 
23{~:)"t3)0 -23 

2.?l+2B -22 2 = 2 "Y ·t4-
c - 15 2 'b';J t q 

D - 14 2'1.?l+ 2 = 2lly-t if - 3&- Cf 

E - 11 

2?.7lt- 2 -=- 2~ - 5 
F - 10 

2?t-+2 =& --5 

/2?l = y-17 
so V- -1 == 2~ + 6 

x ~ -13-,-3 
-13 = 'd 

-== - J0 
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8 . fined for all real x as 

The function f is de ? n - ?l ,,_ - 2 ?l 

)( ·+2) -:: p?l+ '-r ·2f(x) = (p - X X {p - 2a·£.- 7(. 

= L.. p-t ff x) ISh max.imurr 
less than 4· 
Find the complete set of values of p for which t e , . 1 value o 

A - 2 - In4v L. < P < -2+4/2 

B -2 - In2v L. < P < - 2+2/2 

C - ~2v0 < p < 2,/5 

@ -6 < p < 2 
~ - 2-1.1-p - 2 ~a 

E - 4 < P < 0 
•- 2x "' 2 - p

F -2 < P < 2 

';X, -:; P. --~ 
2 

90 YYltU Of pW: 

f (£:;) e (p -¥J(PT /- ~ ~ (2f 1f2JP-21:_) o (~~ 
~ (f_+ 2):i. 2 

4-

-lhM Lp-n)2 <4 ii 
If 

➔ - 4- < f-t- 2 <4 
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9 T he quadratic express10n x 2 14x + 9 factorises as (x - a)(x _ (3 ) where a and f3. - ' 

are positive real numbers. . ( - Ja)(x - Je)? 
Which quadratic expression . can be factorised as x 

A x2 _ v'lOx+ 3 1<: 2 - lt.r-x -f- 9 -:c (x - rl.)(x - f3) 
B x2 _ /I4x + 3 -::- -x,2 - ~ 2 - ot-:t + (X_p 

@ x2 _ Jwx+ 3 
:= ,Xl- _ {ol-t~)')( + flfi 

0 x2 _ 178x + 81 

E x2 _ 176x + 81 oc/3 = 1 
F x2 + l96x + 81 Jd-[3 =-✓<r == 3 

( ?t, - If_ )(t- Jj,) ; ?(_ 2,t -~ ?( - .Jr1,, :>'.+ 'hi ✓j 
(J;, +fj)'- , <i + 2-NYft-1 p- it fl n✓,qJ 

= 1'-f-r2xJ 

=-11+ -t 6 = 20 

60 llj_fJt'er<;L't)n_ (ti 'X 
2 

- {,tj" +Jp )z: + ~ ,.. 'X 2-_ .Ji.o ?( + 3 

~ 
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10 The following sequence of transformations is applied to the curve y = 4x2 

1. Translation by ( ! )
5 

2. Reflection in the x-axis 

3. Stretch parallel to the x-axis with scale factor 2 

What is the equation of the resulting c~·p2.(K ~LaJ:e 

2G y= -x + 12x-31 ~ Cr / ( 
B y = -x' + 12x - 41 eu (~ --@)-@] ~ -U1/1. 2'. -3) + ', 
C y = x2 + 12x + 31 

strefth 
D y= x2 + 12x + 41 

E y = - 16x2 +48x-31 
= -4- ( 'I2- 't ~3) -.i + '5 

F y = -16x2 + 48x - 41 

16x2 
-= - 4- ('/4 'l l - d'Y t-q) --I- 5 

G y= - 48x + 31 

2 = - -xJ· t- /2 rt - 3~ -t- sH y= 16x - 48x + 41 

== - 'X. 2 -t-l2X -3 t 
-=....:::.. 
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11 T he quadratic function shown passes through (2, 0) and (q, 0) , where q > 2. 

2 q 
s 

X 

What is the value of q such that the area of region R equals the area of region S? 

f t 
{x -2Yx -qJ t/;;t = o 

B 3 (J 

zj</., 
D 4 o xi--(1+2-)-x+22 oJz 

ci) 6 

F 33 ~ ?l3 
5 J -

"' \! -
-::: ~ -

3 

{ ) 2 
q_t- 22 X f- '2q?i ) 'l, 

() 

(9,-n)g_' + 29.. 2 

2. 

q_ 3 ,t- 2tf'- -f- 2<z, '2 

J.. 

2.q_ ~ + 2 <t z-= r;µ_33 --~ -
2 2 



12 How many real solutions are there to the equation 

3cosx = Jx 

where x is in radians? 

A 0 

B 1 

C 2 

®3 
-3 

E 4 

F 5 

G infinitely many 
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13 Find the coeffic1en ·. t of x2y4 in the expansion of ( 1 + x + Y2)7 

A 6 

B 10 

c 21 N'eU W, {X hJ ') If /{lfct (v (µt- IN X 2if "- term 
D 35 

E 105 

@ 210 
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.14 T he area enclosed between the hn. e y = mx. and the curve Y = x 3 is• 6· 

What is the value of m? (Y\ -f"t0 -

A 2 

B 4 

C v'3 

D J6 

~ 2v'3 
F 2vl6 

mx - x-3 ::: o 

x Lm -"'i. 2 ) ~ o so ~ = o (Jt(' ± Jm 
& 'd = {±Jm) 3 ~ ± mJ;1 

Jo rn i. -:;- /2 

m -:: J/2 -:: 2J3 
--==a,_ 
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15 Find t he positive difference between the two real values of x for which 

A 4 Lff'82 rx-4 + 12 {0g2-x -') 2 - 2G =- a 

UJ9 2X l.f + l l ( - la°82-X) 2- 2' ·=O 

D 17 
4 

255E 16 {.a,t !:J ~ lffgz1 t:Mli : 1d 4 + 12 { -y) 2 - 6 4- =- o 
F 257 I:/ 4 -,- /2y .2 - Glf -=- o16 

{ V 1 -l.f)Cy 2 ·t- t ~) ~ o 

4 - '!4 ~ 3s14 == '3/4-
-~ 
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J CR 

16 The circle C1 has equat ion (x + 2)2 + (y - 1)2 = 3 ~ (- 2. I) ftl1{.(~ J'3 
1 

The circle C2 has equation (x - 4)2 + (y - 1)2 = 3 dLl\l:t'e {4-, ) ra..d.1..'ll9 Jj
1 

The straight line l is a tangent to both C1 and C2 and has positive gradient. 

The acute angle between l and the x-axis is 0 

Find the value of tan 0 

A 1 
2 

B 2 

@ 1 
D /2 

v'6E 2 

v'6F 3 

J3G 3 ' 
Mitlpovl1 a&-~ c~ c1) , )

H v'3 

(PR)'2. = [P&)2. - {GR)' -= 32-_ 3 ~ '1 - 3 -=G 

to PR. =JZ, 

tan 9 -: yj_ ~ ~ 
J6 '2 
~ 
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17 . t of values of m in terms of c s~ch that the graphs of 
Fmd the complete se r:;. h ' two points of intersect10n. y = mx + c and y = v x a, e 

€) o<m<t 
B O< m < 4c2 

C m> ~ 1 

D m<~I 

E m > 4c2 

F m < 4c2 

fuel_ whan ,!j ::; m,1, +C i"j t~ to y = he=x J12. 

LQ_,ULu..a.J ~f 

d 1, J_ rx_ - 11).;ft ~ 2 

JCJ fr\, ~ 1-"X.. - '/2 
2 

~ ;; j_ 
1.ffl 

...L 
2fYl 

C. ~ ,J_- _, - I 
2Wt 4m ·-

4W\ 
Y\'l :::C ,J_ 

4-c 

2 soirt/s WIW..n rn i9 le_N 9:teJ1p th.AA tnL ~ crue 
0/; e.ciu_aj ~Lin__w lR_ . I 

I 
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18 Find the number of solutions and the sum of the solutions of the equation 

1 - 2 cos2 x = Icos x I 

where O :S x :S 180° 

@ Number of solutions= 2 Sum of solutions= 180° 

B K umber of solutions = 2 Sum of solutions = 240° 

C Number of solutions = 3 Sum of solutions = 180° 

D Number of solutions = 3 Sum of solutions = 360° 

E Number of solutions = 4 Sum of solutions = 240° 

F Number of solutions = 4 Sum of solutions = 360° 

2.Ct1.9 2 -:r ...- ~ x - I -;:; 0 

( 2 OOOX - t){cro 1C +I) ~ O 

9a 6nl9 x ~ 'It (YY'_;><( 

li . 'X :: 00 0 

80 

· ~. S01VVs CJJ,e 6
0 " aJvi 120 ° 

Goo -t- 120 I> -::: I8-0't> 
~ 
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19 
· · · f • ·h· h x2 - 52x - 52 is positive. 

Find the lowest pos1tl\·e integer or \\ ic 

2B 27 

C 51 ·:. ~2~ .Jq_G~2) 1. -t- W- 'fJj l 

D 52 2. 

®53 ~ 5l +_ 2{1G1 + 5 2 

F 54 'l. 

-:: 26 !. JiG 2.1r5'2 

2G -i t 5 2 = ( 2G2 ·t 2 'I-- 2 6 -t I ) ·- I = 2'"l- i - \ < 2'i- 2 

21 



20 For how many values of a is the equation 

(x _ a) (x2 
- x + a) = 0 

satisfied by exactly two distinct values of x ? 

A O /( 2 olL~tinct YllU-tc.S' thllti 

iJ1uu- eiw r(J(Jts 60 ~11 "' /-4-q = a 

D 3 
4-4. '; ( 

E 

F 

4 

more than 4 

QI( 
a W @o oi ta.11t0r 06 ,z2 --x +a 

a.. :: //ff 

w_ · a. 'l -ci -1 a= o 
Q. 2 ::: 0 

4.. =o 
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