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Answer all questions. Write your answers in the spaces provided.

1 24
1. The curve C has equation y = —x’ — ——=+1
8" Jx

RS
(a) Find % , giving the answer in its simplest form.

3)
The point P(4, —3) lies on C.

(b) Find the equation of the tangent to C at the point P. Write your answer in the form
y = mx + ¢, where m and c are constants to be found.
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Question 1 continued

Tangent e et
~ Cwue ut pPoiat of galersechsn
Qm& Part (0)
HERSD
dy, =3 (u).12(wt - 7.5
Zda | x =4 8 —
e én O ent wuse:
e b ) = M (-
4 Y ol o r
b= -3 y-3) = 15(x- 4 )

M: 1.5

—
—
—

Wik in 8 foxm
3-&3 =15(x-

et
Yy = ,3-&3:7-53!-—30\
’3Qt4}= 1.5 -3 l)"z

~Y=T500 -33
v,

(Total 6 marks)
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-P- where P4 e Z
2. Answer this question showing each stage of your working. 9 (j
(a) Simplify 4_12 7 Grackon Madeud | B
of 2 mwﬂets é
giving your answer in the form a + b V2 where a and b are rational numbers. s
(2) =
(b) Hence, or otherwise, solve the equation _%
u
4x = 2~/2x + 202 :
o
ITY
giving your answer in the form p + ¢ J2 where p and q are rational numbers: 2
3)
o_«) ( Olh’ona\ising Surds  So Yhat denominator becemes futiona!
A ——

O bogqm O Mulkply fracken it fosjusgreof =243
J JIPE -
= _| Ui 3 = V(U+24F) =
[ 4 " X ()}
'lo\"z Ys2AZ @-2,\"-._) (W?lfi) ;
=
— . o s
@) Simplify 2
L o 2
_ =
H+242) = Yaavs - (24 47) =
)6+ 8432-872 -8 8 2( u) 7

AN NI At AN 7 hnd P4
R n the form a=bAZ L
| + A2 = 2 +1. 5B = 2.0
O
>
L I 1) =
e :
=
gz =
2 o
A
b= z
Y S
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Question 2 continued

b_) Ly = 2d2x + 20

( ) - 242 x
lm"‘blx—‘lzf'im = 203
(4= 2A3) X = 20642 A

.:.( =U-242
LT ) x = 202

YU~2LN
Another way b whre 20 A% 19 J /ggﬁ)
v PEY: S LA

o = 2043 x (_L

2 _0nswer fom

G

)

2 4 Part (&)
X = 1042 + 10
in he form P+qAZ
10+ |0 A Z
p=]0O
|
az=l0
v
Q2
(Total 5 marks) _]
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Not to scale

< 6x — 2

v

Figure 1

Figure 1 shows the plan of a garden. The marked angles are right angles.
The six edges are straight lines.

The lengths shown in the diagram are given in metres.

Given that the perimeter of the garden is greater than 29 m,

(a) show that x > 1.5m

Given also that the area of the garden is less than 72m?

(b) form and solve a quadratic inequality in x.

(c) Hence state the range of possible values of x.
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Question 3 continued

@Fut permeter ink inequality

22x -4 >29m
3) e nl

al f2'2.3L -4 5 29~ + 4
) 22> ? 33m

@ S\ pii gy
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on i i 2 2 |-Sam :
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Question 3 continued

ne@ l area <

L 22 - 3x <72 _
() 2952-¢x -72 <o };)“77-
® Simplify
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Question 3 continued

'DONOT WRITE N THIS AREA
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(Total 9 marks)
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4. Find

4x* +1
dx
J 2x

giving the answer in its simplest form.

(5)
\m'esra Kon method.

@ Larire equation in on easier fam to_integmte
le" +| = ‘f.xz -+ ' —_— (-‘i * _3'_1)+{‘—+| —")
ey I (2 &

2 24 L E 2 %
2 ?-'@
9 o __1: = 2_ X xz 2 v X s 2x 1 -_-2
2 A X x'2®
1A J vy c a°: g‘%
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Question 4 continued

K
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(Total 5 marks) _]
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5. (a) Find, using algebra, all real solutions of

2 +3x* = 35x =0
3)

(b) Hence find all real solutions of

2y -5 +3(y—5) —35y—5) =0

A)Muon‘se
.

(C))

(21’--&31-35): QY
X%, =0 as Zen mulk | =

VaUY SIHL NI ILIIM 1ON O
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Question 5 continued

R Substh¥ X witw (3—537’.

2

i -5 =S undRfned | v Y-S =

2y (y-5r*:= 0 — (y-9)*:ao
P4 J J

) (4-s)"= 7
v y R

@ Solve  for a R S |

2
(Y-5)%: w2 ~ 1oy + 25
\ >4 e u d
Mt 10y +2S5= 7
v J >
Y- [0+ 83 =0
J Tz
Slve \A&'AS quadmh’c formula. - o =+ b*- hac
L A -
ozl = (-10) # J(-16)*- M(N(43)
b=-l0 2. (1)
= 93 = 10 + A]E_.:#-_ri_ - S+ 7
= 2 2 Ay 2

Q5

(Total 7 marks) _]
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6. The line with equation y = 4x + ¢, where c is a constant, meets the curve with equation
y =x(x — 3) at only one point.

(a) Find the value of c.
“)

(b) Hence find the coordinates of the point of intersection.

(&)
a) O equate the hus equakions *u find common foint

( ‘hnt’ intefl SenﬁgaJ_m&b‘Aaﬁmt )

X (x-3) =4+

expane A Lx-3) = x+(

brackets L>x 23y = bx+C
s ety = X

- e algyme =00 -

be -7 D= 4()(-c) =0
C=-C H9 —4(-¢) =0
ik .
naumngﬁmmm
L9+4ec=a

@ Sbl Ve for C

rHqQ +4C = .
-9b e =yq i A

0 e -4qd o228
Iy

C= —-)2.25

14

P 6 1 8 3 7 A 0 1 4 2 8

VaUY SIHL NI ILIIM 1ON O



DO NOT WRITE IN THIS AREA

DO NOT WRITEIN. THIS AREA

DO NOTWRITE IN - THIS AREA

Question 6 continued

C=-12.258

xXt-Tx - (-12:28) = o

AT +12.28=0  Thic je mue%uaﬁmﬂh%

@) Soive equakon for x .

wt - +12.25 o

—_—

Sve u&in&; q'uadra'\'c formula. - b = Al b*- Uac

2 O
az | - (-7 + (’7)"—‘7(13(_;1.“)
b7 2 (1)
€= 12-2§
= 7+do - 7
2 2
x =7
2
@) Subskhre X inhequakion op eifter Guve or lineh fnd

(Total 7 marks)
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Not to scale 8
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Figure 2

The shape ABCDA consists of a sector ABCOA of a circle, centre O, joined to a triangle ,
AOD, as shown in Figure 2. ’
Y 5

The point D lies on OC. ALWA S o
(G check unitg % z
) . . . . . . Saseriges

The radius of the circle is 6 cm, length AD is 5cm and angle AOD is 0.7 radians. \Wnit¢ o <
—_— =
(a) Find the area of the sector ABCOA, giving your answer to one decimal place. Calcularor| ol
3) o
Given angle4DO is obtuse, SR
s
(b) find the size of angle ADO, giving your answer to 3 decimal places. E ,
3)

(c) Hence find the perimeter of shape ABCDA, giving your answer to one decimal place.

(C))

a) feta of a Sector Pocomdla is A= '—2 ] -

_lodiug = 6em g

WIHY SIHE NI JLIMM 1ON
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Question 7 continued

B Use Sine rule
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oo O —R
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Question 7 continued

D = (Sm('n-o‘l-zzsg\’\f 5
\ Smo?J
= ).U16GRS -
e = 6- 1L.UIbazs.. = VUSRI EYE-

= Yeimeler = S + Musgzeey= + 6(zx-077)
=z U3.0R%2176

9
Qo
=
o
-1
=
a
-
m
2
=]
i
v
>
=)
m
=

o Peri = U, Idp)
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Question 7 continued

'DO NOTWRITE IN THIS AREA
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(Total 10 marks)
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8. The curve C with equation y = f(x), x > 0, passes through the point P(4, 1).

. o 8 a0
Given that f'(x) = 4/x — 2 3.2 ‘c_ \ine porpenditular hs Cwve ai'? /
(a) find the equation of the normal to C at P. Write your answer in the form
ax + by + ¢ =0, where a, b and c are integers to be found.
“)
(b) Find f(x).
J

20
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Question 8 continued

9=\

= -5

(x-4)

x35 [ V

3s

*x3S

\>35\J—SS == 6 (x~u)

) evponct bracuets

_354-35= — oy + 24 ¢

*Gx() v W rex
% 6x4353-3s = 24 o
-4 () Cx 4354 -%9 = © )'_)"’7—"1

o n¥eqrabing -
J v

® rewste flex) =z e -2 - R
3xt
inrs  eusies  focax r_\n¥Pafatian
Q)
@indicies rule §fa®= 4<
-8 -8, = -8 :x~z®
3x? 3 X R
|
ndi w Qv ¢ &

J
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Question 8 continued

{'\le) = '4:1."" -2 - 8 x°°

3
e
@ \nkgrate 5
=
flo dx= [ 1argx- 8 7t Jx - 5
3 5
r 4 "Ii*n f Q'fl‘ C‘é -?-li1 3 | ";;
{(m;l z-(_.x l-(s v =8 xT-2x+ 8 | 7

2 0+l “241 3 '-3-

4

® find value op C
s w, V) in g
Poloxy =" ond  ow=y f/f;_g;;
=
=
S

LNES

3
HORE RO O RO -

Pex)= 8§ x* - 2x + & ~! 3 -

2
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Question 8 continued
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(Total 9 marks)
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9.

YA

2

1 AN

/ AN
// \\
/ \
)
90° 18R 2709
\ /
_1 N’
-2
Figure 3

0° 0

Figure 3 shows a plot of the curve with equation y =sinf, 0 < 8 < 360°

(a) State the coordinates of the minimum point on the curve with equation

y=4sinf, 0 <6< 360°

A copy of Figure 3, called Diagram 1, is shown on the next page.

(b) On Diagram 1, sketch and label the curves

() p=1+sin0, 0 <0< 360°

(ii) p=tand, 0 < 0 < 360°

(c) Hence find the number of solutions of the equation

(i) tan@ =1 + sin@ that lie in the region 0 < 6 < 2160°

(i) tan@ =1 + sin@ that lie in the region 0 < 6 < 1980°

is -1

2

2

o) Minimywe op g Sin @

= Y <in
_ Shetdn Iy Y.
Uy-)=-y ¥
X-axy is 210°
s Minimuama ( 276°, -4a)
24
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Question 9 continued

v | Wit
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-|_| \J

ﬁNRITE IN-THIS AREA

-90° ~60° =30

=-DONOTWRITEIN THIS AREA

DONOTWRITEIN-THISAREA ==

in O¢ & ¢ A6 Mmee o

i) Yon
VA
g P (EVAR ¥4 b°° K: 2 VaRN , ’ -
4 T / \\ I N
/ ).
& i o il 2l oz s Sy ) / \\ ‘/
v \ | S )
of= o~ >
\ 90° 8 270°¢ 0° 0
tan 0 = 0 when 6 = 0°, 180°, 360°, etc. \ /
R A S l, \ //
B / N4 |
[
/
. /
Diagram 1
c,)i) O & €2160 for X =1+ sSnes
Iubh o S dum ia krS@cH .

2 iatersections .

o I~ 0 X% 2160
1‘/‘ ,>N‘_bl/ 2 _fi; "
A N ‘
- T AR 2700 Ho%o S in OS5 B <2160
1 I/ \,// USMlZ Sslubons
- . / . ’/‘
)
O < < 1980 e
, nO &£ B <IR0 thee s | Solukon .
2 () 18 —51680 a0 £ B ¢ |ag0
1/ ‘/}('D ) 2> thee o )| giubons QO
. / 5 \{ (Total 7 marks) _]
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10. A curve has equation y = f(x), where
fx) = (x — 4)2x + 1)
The curve touches the x-axis at the point P and crosses the x-axis at the point Q.

(a) State the coordinates of the point P.

1
(b) Find f'(x).
“)
. ) 5
(c) Hence show that the equation of the tangent to the curve at the point where x = 5
can be expressed in the form y = &, where £ is a constant to be found.
3

The curve with equation y = f(x + @), where a is a constant, passes through the origin O.

(d) State thepossible values of a:

@)
a) Curve wil ‘“towcl’ x-axif wh
IS a Q9quadratce. i
" N el W
R.q. ‘;4)=Qx—lo) \\J/
b
i ' S () = (oc-u) (s D™

we do (2x+1)* = o
L4l =o
< W = -'/,_

Qngl qS Cwve S 'l'ouchfag X- 06 XS aCmriimlg-'SZem

C‘Vz. o)

[4

Pex) = Cx-4)Cex+D*

) R TR0 O
P 6 1 8 3 7 A 0 2 6 2 8
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Question 10 continued

ch) = (o-4) Q'-I'Jc?'-l-hy.-t-))
= Yxldo)pot-isz-y

O dipreestiore

J“.‘Cc = 390) — L) I ) - a(v)

SPVex) = Rxt - 2yx ~-1is

27
) - N o 1:425
P ()= (&-v(2(2y+N*=[-3\ (&)
] \ P 4 (S A . & J 4 N 2 JN\ P4
T -5y
when ac:% q:-sq
b v
C) eguo\ﬁon of h‘gﬂegl: in ,?,Q(M Vs k
Ca,b) v
-9 m (x-a)

U= - S4
;

= K =-sY

J
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Question 10 continued

d;_ﬂﬁvx&ﬁomaa"’igm
° X~ iqin: BAS O iS ing;

e brackers , his means mos.[;na leg+ oc a‘ﬁhj: on
.

e A-awg O LS -

Cwrve touches ot- axys ot -—l

y
1 -
1y
__“‘ T o ﬁ ‘/q ul\i."gv
&, v -
Thig 7 + 1) ; ; x+a) g
3 ~ov “olz - '/2_

Curve ALSO  passes Fuangh Pat x-awxis

Wh = (x+C

/C
L‘AQ fasse § &guﬁb -C .

heace for flx) = (x=n)

X-Y=0 =4 )t'ne .{)asses at 4.
0 S \QN: L’ witsS which 1§ A-1.
d .- 'F(x"“"‘} S a =44
a= -1 and QO = 4§
2

(Total 10 marks)

TOTAL FOR PAPER IS 75 MARKS
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