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1 Solve the equation /2x* -=5x+3-2x=0. B3]

2 <Sx 43 = 4x*
3 = 4x* —(0)

2x*+8x -3 <0

e —

x: -S218%-40*)
2(2)

(a) Express 3x? —24x+53 in the form a(x+b) +c

3(2*-8x) +53

where a, b and ¢ are constants. (2]

\

3( x7-bx +4?) +53-2(4)" — ()
3(x-w) +S —(ai)

Al

Attwncdice : 3( K= 8 + 22)
3 (-£) - (3) 2] — iy
3[(x-4)"4 5]

= 3(z-4) +5 —(p)

A\

(b) Hence explain why there is no intersection between the graph y = 3x>-24x+353
and the line y = 4. g

ml-:.dfn{z Jraph §= 3¢ - 242453 iy (4,5)
whith 18 above fiae [i»t\) ey Homee, feve Willbe no infectecfion

Al acatpt Sntee fug win- val-of fe geapl. is 5
)

Whichy 14 mow-hw»-uw, favt (¢ o

idtrsedi ™ betvetn tne quit and he fioe -
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Given that f'(x) = 3 6+
X

equation of f(x).

Joo: [eb= Ay

= b (345
u ;-f) ‘e \(M,)

~

B 2[‘1(31-(»5) +C

Sicce fex) pasges fu»wja,‘h—t ORfi,

£ 2l =
Piilasee &g,

‘()
) = )., (3¢ +¥) ——

= 2 (A(.Zy-u') —thJ
2 0u(22)

& 2z
- ()

and that f(x) passes through the origin, find the
5

‘l/uS' :

(A"ﬁ’ ﬁa&/’f @:h«w) .

3]



Ya

y=(2x—3)2 x—1

0 AN

The diagram shows part of the graph y=(2x- 3)2 vx-1.

Find the range of values of x for which y is increasing.

\

423z 4 (20-3)

2Jx-|
§(20-3)(x-1) + (2x-3)"

r

aNzT+

§ (Z-3)(x-1) +(25-3)"

2Jx-)

> 0 —=wm)

¢ (2¢-3)(z-) f(2:c-3)’>o ad 2937 >0 .

(2¢3) (8x-8+21-3) > O =Y
(22-3) (102 1) >0 B 6
2w-3) (10 ) >
x gt

/7 > ‘—V\;J
s 2

4= 2003 T + (s (aya)? —o)

Ateratie b]
X -ind. ﬂ-f?raPL
(2x-3)z-) =0 —()

(2x3)>0 ,, JZT -0

2x-3=0
o= 32

e

2 < = |

- =0

8= 20xNET 4032 (B i) >
S IR (6

G
= flzr3) ) axasy?
NP
8(21—5)(14)4@1_3)2
oz 0 —w
FOX-3) (2 (2%-3)>=p .
(2"‘3)@'::—8 +2;(_..3) =P

2x-3 =9 or 10110 .

= 3
=5 or—',lJ

2 g Texed and >3

—_——

P @“)f @4»
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(@) Solve 3" = 47" and show that x =848
21g6 E)

M) =) e

oo\ ke
S = 1'1
("(41) : '6(3)

361 = Ifs .-——(m.)

Uy 36% - fqug
X fgsé = ﬂj‘#g

Z z 11%
34

= 29
et —in

7-x 2
J , a suitable

(b) In order to obtain a graphical solution of the equation x = ln(
n

(2]

straight line can be drawn on the same axes as the graph y = Se? —4. Find the

equation of this line.

z=aln 1’;"
y,4 L
52 A
“ .
s ey
=
Se” = 7-%
z
-4z T-x -4
T
56 —-l{- 8 ‘3,1'
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8

Solve the equation 3sin A =cosec A=5cot A for ~180° < A <180°.

) = _,‘ - galSA v

—

Seuh = 1 - Scocdy

SSA +Seos) =) =0
3(1 M) S - =0 - — (1)
3 ’3&0S>A "’_S‘ng_' =0 .

‘5ws>A +ScocA +3

=D
2 cog? A —Scoeh -3 =0
@O&A-Z> ( 3coch +1) =0 -—.(MD 4

COSh = :
—Q’A' 2 Or CGSA:-:%

= 70.539°
b= ieo
180~ 70. 529° 180" + Jo.529°
= 109, 5°
‘-"\r\..) / ¥ '09'$_0 L'd'))

(5]



3¢ +x” +13x 48
Express

in partial fractions. [6]
x(x2+4) ¥
= xz+x+8
s g Xtx+8
3 X+ — ()
Aax+8 Ba+t ‘
i -
X(L744) 44
11-01-\*3 3 A(x’-m) +CB-( +C )x
I—J«u\‘i:o]
& = AlY) > pA=2 f
2
X+Z48’:. 2(1144)1.511_*_& \
il for appiy:
= @*B)ll-+ (x +8 : 7d
&';_t'f' Lubgf - or
Bj ‘o“"Par;‘/‘j Co(ff’[a’:&,&, @m,x(ri‘a, Coefp. pefled .
2481 = B - - j Bi: Sforafleast 2 cormect,
cC=1.

BL ) ﬁf “l( wrrw .

2x 3—* A |2 + &

s 2 1-x
’CU—I*"’) S+ & 3

AT @r)
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10

The diagram below shows the base of a hexagonal pyramid.
The base is a regular hexagon, made up of six equilateral triangles of sides ( 1+43 ) cm
(l+x/§) cm
(8)  Show that the area of the hexagon is (6J§ +9) cm?, (3]
Exd (h3)! o’ AHetnedive
= Chea O
'_(MD ‘LL‘jH lfA : /( /fﬁ)’- (_H._]})z
= 3(4+23) (& , pn
2 —(m| s J?- -
) e=3) SV (1)
= 33 (2483
R reasf 100 Ly (s v \/g(lﬁi) —(mr)
= 63 +9 (i
7 L ) IN‘ ) \/3 //'f”r)
Aner. of
Hexagon - £ x .[f: . (—%5_)
= SB(ME)" 20T (445)
& \

U“') = 6z +9 —{m)

(b) Given that the volume of the hexagonal pyramid is (9+4J_ ) cm’, find, the exact

height of the hexagonal pyramid.

(Volume of pyramid = %x base area x height )

T+H3 = 4 (45 +9) n),

(3]

o= 21+ 1203
6J3+9
- (a1133) (43 -9)
—_ — 4 “luaete bage
(43)' - 81 B9 b g bse)
= 1623 =243 42)p —10&J3 ( e vl
— (Al for foee exXp-
a2} NUmey oo )
= 53 -2y
23
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T.he: functlon f(x) =2x" + ax* + bx +2, where a and b are constants, is exactly
divisible by (2x—1). Given that f (x) leaves a remainder of 9 when divided by (x+1),

(@) find the value of g and b. (4]
f3)=0
2(3) +a(Ly +b(£)+2 =0 —fm)
-Zfl + 76;_— —+_1_’.+_)_ =0
146 +2L+ & =0
4+ 2b =-9 —©
4’(-—1) = 3 :
20 al-) +p(-1y+2 = 9 —HED)
L 4 b o4y =9
a-b =9 —©
®-6: 3L = —/§ Sub b=-b iwko @) : A-(-6) =9
b ~-¢ a =3
(&) NG

(b) Using the value of @ and b found in (a), solve the equation

2% +ax’* +bx+2=0. [4]
3
227 +3x* g +3 o .
(2-1) (2423 -2) 20 — (bu)

.
2 or 2’+2x-2 =0

8) -2 —Lﬂm)
e -—(M/)
= “24Jn
2
= -l 23

1,

also auepf— 172232 oe 0.732 “Sf}
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10 A gardener wants to use 40 m of fence to form a flower bed, which is made up of a
rectangle of length 2x m and two identical semicircles of radius 7 m.

2xm

rm

(a) Express r in terms of x. (2]
Lir Yy =Yy ———@«n)
L = 40 - 4y
- T 4 -40x
T

S X _gw
c

(b) Show that the total area, 4 m2, of the flowerbed is given by
400 - 4x2 (2]
—-

A=

A- e+ 2 (%)
: 7(,(20—_;:1 2-+ ZK{Z)(E%X)—;(M:)‘

= K (400—80144X.> & 4{(20-21,)
- Sl &

- Loo-Box4Yxty 8oy — 8>

T

LoO — Ly > -
T — &)

(!
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(c) Given that x can vary, find the value of x which gives a stationary value of 4. (2]
An . _ 4
A (2
- &
?C —(M[)

-8
T 0 2 2-0 )

(d) The gardener’s wife claimed that he can optimise the length of the fencing to

.20
obtain a maximum area by forming only a circular flowerbed of radius — m.
Do you agree with her? Explain your answer with relevant workings. [2]

by _
o * TR (40)

M) .
Siwce. A% ; f o
'7;(_/2,40/ avea (3 G mox .

NV x=0, - ZO___—f(D) ,

.
- 20
e @')’.
\yeJ,lagme- e (5 a mMax ;Jl»&v\)(w
and vz 20
T(/.

o ——

A Hevnndie v oo _yx? :
Aedie &’wﬂkA —%, A iz max eyl tx*=0o .

dm X =0 " SL.APL-*‘F plmwbea( 18 everden

- A =
4o L
T = TTr
2 . Loo
PP €
J'?c* e O T ow

( rq ) [Tu rn over
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11 The negative x —axis and positive y —axis are tangents to circle C. Given that the radius
of the circle is @ units and that centre of circle is (-a,a),

J(a) write down the equation(s) of the tangent(s) to the circle. [2]
=0 —(B)
. JE0 —(a))

X Wol aceept of 3-{-%1—; dote X -axit 3 T-axis .

P(-1,8) and 0O(-8,25) lie on the circumference of circle C.
(b) Find the equation of the perpendicular bisector of PQ.

%: 25—8:’

_.8_‘__’ __7.

3]

Mabiesne: <19 &) % )

mathel g« o2l éizlr);tz, 23
2, 33
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(®)  Show that the equation of the circle is x? +26x + ¥ —26y+169=0. [3]
Coctre ‘xf Civide
lies on = -x ) ; AWMfNL'
Bt B s mmy
SL”(D ""+D® \ Sub (-9,9) it 17‘\1:71-1‘5!2_

Trs 7_7»9(,+a;; — )
—)Ix = Tx +312 ,7'd.: ~ 432 _@"')

{

| 244 = 32

— Ay = 322 ; a =13 -
/
{ = -3 (
e =B |

-~

o Contre (-13, 13)
racing 13 unifs . }:M(iﬁyé)ﬁu—‘/,

> [14’5)2.,-_ (j—IB)L; '31
7(,-926X,+/6‘7 ¢ 12“2674/63 N [.6?

p 4 2+)_£ v
X Y _25:, +1{9 = B —-@l ’ Pkwulz:{
SoA- jamv\ i cow-c,o{—)

(d) Explain why R(~14,27) lies outside the circle. [2]
Codre (-13,13)
R(-14, 23
Dist- bfw R and corcre - S -y
. ’\]é’q'ﬂ'l;) +(2}__B) o @")
Sivce a(’,ﬁ L

O]COM’{& Pt-R Jies 61»1‘:‘(@15,—'% s o }-(M)

[Turn over
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12 (a) Find i(xsin 2x)
S dx

S Qin2x 2 (dojl’()(J>

= Qiwds + 2¥ cof Ix -(b’)

(b) Hence, find I2xc052x dx .

/Sidx t20 80 ML = xsin2x 4

M

focox 25 Ax A Lindxe - fJ’iulx oAr «+ C

' — [Teos2+4
A S 2x ( = ) a a{

fi

2sivde+Lopoeds 4 oA —@y

(1]

(1]
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ijlam below Showe MmPL‘dfﬁ \j;_x{gip.}x' which passes mmudl, {Mﬂrg}vw A -

(c) "Differentiate x2 cos 2x with respect to x, and using the result found in part (b),
find the area of the shaded region, which is bounded by the curve y = x*sin2x
and the x—axis.

YA

(6]

0]

adz é"”ﬁz’t ) 2 % wos2x + 2 (~sd) () — @D

> I oeos 2L _ 2y gindz

A2 2ot =0 — (1)
=0 o SQmdx =0
x = OI%I T(,.’ .-

= o (1
Ol 2= °

I

- o
fo Zrsos 2 = 20015 oly = [7}60_(21] -IM"&- ﬁhih

a = Ml 'ﬁ" f% x2eos 2% Jx]

z
T

=2 2’ ol " g E =
/; 2 olx ,[766012:(] - /o Zx cod 2> sl

o

’ (:2{)2(./) - [15‘3‘421 +J2:w52(]j:

~

%
fo 27 ginde ol = L ()

t

[Turn over
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13 A motorcycle is rode along a straight horizontal road. As it passes a point 4, the brakes
are applied and the motorcycle slows down, with its velocity halved as it passes B.
For the journey from 4 to B, the displacement, s m, of the motorcycle from 4, ¢ seconds

ke
after passing 4, is given by s= 400(1 —e 10 ) '

(a) Find the exact time taken for the journey from A4 to B. [4]

e Iv‘OO—llooe,’:'t:T

- —tool R g
= 406’:"‘5
*tt=2, v: 4o
at B, Voo t: b2 _@)
oy T
e‘% =1
£,

(b) Find the average speed of the motorcycle for the journey from 4 to B [2]

(o

B S Y T PO T 4«,“_&‘&“)

1

boo ( | —6-'“)—)

400(\’_.&_) % San __@)
# gz Qoo(i_@o) o

("

at -0

» Fotml Alet: 200w -

Aveage Speed | 209% . o 28 %) N
wage Spe (b /. ®)
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(c) Find the exact acceleration of the motorcycle at B. 2]
Q- 4
-3
- lw( _ ‘/’6 ) e 1>
_ -t
el 'l‘L e L. (Ml)

0({ B, as ’qe)--,’_;(lofu)—>

Tt )

=L —f#)

s -2 met

[Turn over
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14 (a) Show that oA E)-cona=2) =—tan 4. (3]

sin(A+ B)—sin(A4- B)

Jus: 603 AcasB-Qiah SinB - (w&ﬁto.\&-*&'mﬂﬁwb) £l for appiiy addit>
Y& &or/u;ﬂv -

CrufeosR 4 cif\ewp - (Qh«ﬂcod[’; eosf ey
-eosfiemab) wl Lo
' A PPl additip
= 2% g B 74/ M/MJ

"

—————

Zws psnp j
N
"WLQnA \ k( )

1/

(b) Given that 4 and B are both obtuse, and cos(4+ B) = —215 , find the value of

sin(4+ B). (2]

(A2) fon ia el 7”‘-4-0('?%{‘




e -
= ST o2

21

(¢) () Given that sin(4- B) =% and cot(4- B) =% _ state the value of
(1]

cos(A-B). i
Aoflue

M s A= "m« (#-B) &

Slu(#-B) g IS

, Sinee s (A-8) and Hfuu (A-B) ave
coS (8- + 15 i o
( B) ¢ (SlVI(A’ E)) +ve, (A 'B) ,eilS la _/)Mf.7mpo s

cos (A-B) ‘—% —-(gl)

-~ IS
o e

(1]
(ii) Explain why A is larger than B.

Al 'Ih‘go ratios «f (A-B) ave peshu -
Tt means twet  (h-B) Lies in —chfquao(muf’ }(EJ)
guggwmj +ual A i ﬁavgww P .

13 2]

(d) Using the identity from part (a), show that tan A= “T6’

_’_A“A_ % COL(A»—!B) —¢0S(p-p)

S (R48) - Sim(p_p)

=3 _

. (E-B)
2%

-4

- -p e

\ s

-——@ﬂ , allw Q//F)

[Turn over
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(e) Hence, find the exact value of tan B.

Jo (A-B)= Hn A —doui>

—&' % s ) "{'ﬂ B
15 7% - k,CM’):

L4 (-8 )4

|2

= 2 =B g

i | 6 s
LS B

(3]

--- End of Paper---




