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2. f(x) = 11 — 4x — 2x°
(a) Express f(x) in the form

a+b(x+cy

where a, b and c are integers to be found.

(&)

(b) Sketch the graph of the curve C with equation y = f(x), showing clearly the coordinates
of the point where the curve crosses the y-axis.

()

(¢) Write down the equation of the line of symmetry of C.
1)

/ .
Completing the squace = §(%) = -z( (x+ %) - (-ll-ﬁt@%)’)

[ o
=2 ((xe -5 1)

-:.-—2.((:(4-1)‘_ _'%)

.‘c(x) > ~2(x+1)? +13

T 13- x+1)T az=13 pbz=-2 (=]

@dem%mpk : =2(x+) a3
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Question 2 continued m ar Scneme -
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N0 find Coordi NaKS of Max;Mum peint

y= (x+ 2y + C - (F)>
inuerse is o¢ - conrdinate Ly Y-coordinate
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Explanation: tihen gzme=(#)® : cai}* = (x+%)"+ c- (AY
O = (x+Y* . o - -b)y

whea x=-% Yz (=Y )4 c-(2)*

S Uuz C=- fb/-,T’-
J <
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~2(xx1)*+13
I T
2 X z-| v:17 («l ) 133
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3. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.
(1)
fr) =+ v2) + G- 58)

Express f(x) in the form ax’ + bx2 + ¢ where a, b and ¢ are integers to be found.

3

(i) Solve the equation

V3(4y-3v3)=5p+3

giving your answer in the form p + q\/§ where p and ¢ are simplified fractions to
be found.

4)
1) ex ponding bracikets .
fx) = (23 4Z)* + (3%-54F)

2 (x+A2)(x+42) + (3X-SIFTI(3x-5F)

2(x?exNT+ANT +2) + (3x-5J8)(3%-SAE)

z (At +xAJT +xA742) * (qx? ~1SANE - 1S I§ + 200)

T XTax AT A XNTHL + 92 1S T ~ 1528 +200

= (x249%?) + (A% + XAT ~IS xNF =152 JT) + (2+200)
= 0x? «+ (X7 + 2= ~)sx Ji¥2 — 152 1%2) + 202
zlox?~+ (x-d'z"«o-x«rz- -ISA ()2 - ISx(z)ﬁ)-&-zoL
Sl0x?+ (27 +x 2 -3 A2 —WAIZ) +202
zlox? 4 ( 2242 —6oxJ3) +202
zlox? - 58x A7 +202

PO e -58xJZ +202. 0210 b=-58 C:=202

i) A3 (4 =343 ) = 5y + 43

Oxpand brackets : '-I'J§J-3[J§xnl§) = SJ-r,J'i
Ud3y-3(3) = sy+ ~3

"‘J-ij -9 ‘-5345
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Question 3 continued
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9=z
v

- (W4A3)+ (As)+ (W3 udT) + (43 75)

Y x 4 + (ud3I xs) + (-Sxud3)+ (5x-5)

= 3643 +4S + 1L +Sd3 =363 +45412+ 53

48 + 2043 - 2045 —25 Yg- 28

= Y)Jz +57 = b 3 + 51
23 23 23
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Figure 1

In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

Figure 1 shows a line / with equation x +y =6 and a curve C with
equation y = 6x —2x"+ 1

The line / intersects the curve C at the points P and Q as shown in Figure 1.

(a) Find, using algebra, the coordinates of P and the coordinates of Q.

“)
The region R, shown shaded in Figure 1, is bounded by C, / and the x-axis.
(b) Use inequalities to define the region R.

a aR inkrsech een Lé'c. weeq'ygmw

haglwr.

Make y He Subeck | ionS

C: Y=o -2a2+1 ,; 

L: qeu=zb = 4= b-X
J v \

@ €Quate e Tweo equakons

, /61“7-'12"" = 6-X -~ .

-6
bx —2x*-S = - ¥
+X L gx-ax2-5 = o Y*+X
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Question 4 continued
;y =1lx* 47X -5 =0 -

TTPS 2% cx a5 =0 X7
@ Solve .(.‘or .8
(2x-s)=x-1y=0
-S=zo -1 =
TSL gy =g ¥s R S B
Ll o - yzl)-t
"-3C==s/‘2. .’.x,.-;l
&) fina vakes of Yy b Swbshhding X it equation of Lo (.
Y= b-2C
v

7/a 2 g2 Ty

':6.-1,: 6— 5/p =
= 6-%,=26 -1 =5 Yy = S

J
J
@ (=, 712 ) 3 C‘,s)
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5 2 )

Y o - ¢
(i) Qo7
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5. C
m
B N\ D Not to scale
oI
A oM E
Figure 2
Figure 2 shows a plan view of a semicircular garden ABCDEOA
The semicircle has
* centre O
* diameter AOFE
* radius 3m
The straight line BD isparallel to AE and angle BOA is 0.7 radians.
(a) Show that, to 4 significant figures, angle BOD is 1.742 radians.
1)
The flowerbed R, shown shaded in Figure 2, is bounded by BD and the arc BCD.
(b) Find the area of the flowerbed, giving your answer in square metres to
one decimal place.
3)
(c) Find the perimeter of the flowerbed, giving your answer in metres to
one decimal place.
3)
g} c <ROAz0.7 red
R . » _4BoA+<B0p+ <DGE : T red (i80°)
°T1 (T <DOE = <B0A
— 4 1o) E
€xplane hon -
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Question 5 continued

H CRED =TT~ <RoAa - <KDOE = M-0"T=-¢-7

=1t - 2007) = 17HISq2...

~ LROP= 1742 (Y Sia G.‘ﬁ)

) To fiad aa op R -

Area of Sechor ORCO - Arta op f,gomale Rpo

@: Acto of gl’dMﬁM’_‘%LSM

A: —l 2 3%x Sraldun = husu2ig..

% Y.43y

Area. of R = (D) -(2) = 7.839-4.43u : 3.u0s

“ Arta R = 3.4 m2>  (iap

C) Yerimerer of R = BCO + BD

() Find occ BED  : §= B
S:3x1.742 = 5226

I €

<

— 4 0 E

OFmd 'Qaqn\ BD

c use Sinerule :

. .
R
B /\D ‘ B
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Question 5 continued

Sin 07 = Sin IT74% _

xBp [ ~3 BD | x8D
\> 8@#&_0%;_&0 1.7'12(/
1 Sta0d [ 3 N\ < Sin 6.7
30  Siallul s SmuJ Ky
3
BD=Siadvmyax_3 - 35.1792 - Y.SeR7303 -
i Siao7 Siag? ~ Y.589
' -
Dividing b  fachens : G"‘%‘ = ax %?
Jg J ! ¢

'

@) Pocimeter = () +(2) = 5226 + 4-sga - 9.qI5

< Jeam (<Y = ‘1 'd
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6. The curve C has equation y = f(x) where x > 0

Given that
(x + 3)?

xlx

* the point P(4, 20) lies on C

.« )=

(a) (i) find the value of the gradient at P

(i1) Hence find the equation of the tangent to C at P, giving your answer in the form
ax + by +e¢=0 where a, b and c are integers to be found.

 Whote aumbers &

(b) Find f(x), simplifying your answer.
)

0)i) We Con Subshture x-volne of P inh tme grodie
; ; . ' Yo oo w M

el = (4D . 7T L 4

—

] 4(2) 8

sro..a;enl- at ? is 49
8

ID‘\’AAGM{‘: eMeanc 3md%’ent o{: krm&m\' IS _Same as 3@!_-01-

v4
(al

1) find eouak at  wuSing hin aSSr ou

JO\_,Ja)_ﬂ%muient A

-b ) = M(:DC—&)

- 160 = Lga-196

(L9 xg
> 8 (3—')&) = yq (x-4)
Yy
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Question 6 continued 8
~8 -160 = H49x -196 - _3
J () -IDGO = Hax -196 - 8y D \3
+60 Y O ='-l°lx—36-8:| D*'SO

* €qualo~ of l’ﬁmaen:l 'S
9o -8'3 -36=0

dif terenhole
b) flx) —— £'exy
mtesfatc
@ Wadtke {“Cx) in _eaSiec foran for ink’a{ah'on-
Py = (23 = (43 +3) = (2 +3x+3x +9)
A2 2¢ A3 2 5
2 x*46x+q = X'+ 6x+9
o f5 © L x (x%)
@ mndiCies (ule :c,“abg a?

= x236x+9 o xTa b+ - xPa ow+®
o *xi x "% w Ve
(= b C @

@indicu‘es Me:a," o = O

%0 .
= X* 4 bx 4 qx° T

@ x';’g 2311. z"t
= - = 2 =1 -
- :xt 372 _'_bex‘ ‘l‘l.b_'. ﬁaé ‘I‘L - 11+61 l?-* 13/2
. .. =C
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Question 6 cgntinued
= 2 v 12 X

3

(3) find Ualue of Constoat (. by Sulbshitaking P(4,20) inks £1x)

()= P s12x ™ _j8x ™ 4

-y
A —|8x * +cC

$(5)= *a(4) 2ary (0" 218 (47 C = 20

- 16

+24-9%c =20
+ C 20 .
)-e

/ 3

~

J
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o N/

Figure 3

Figure 3 shows a sketch of part of the curve with equation y = f(x), where
f(x)=(x+4)(x—-2)2x-9)

Given that the curve with equation y = f(x) — p passes through the point with
coordinates (0, 50)

(a) find the value of the constant p.

(2)
Given that the curve with equation y = f(x + g) passes through the origin,
(b) write down the possible values of the constant g.

2
(c) Find f'(x).

C))

(d) Hence find the range of values of x for which the gradient of the curve with equation
v = 1(x) is less than —18
)

a) -intercepr of £0x) is when Xzo
0)z(o+y4)(o-2 0y-a) =7 . (0,72
v (reasiabion P wairs dawn .
for £02-p , yintercepr is (0, S0). As -p is outsioe £ex)
b . - ' 1
/72"? = S0 -
=12 -pz=-22 é)'7l
x=1{ () p =21 ¢)x-ﬁ
S P =22

20
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Question 7 continy

Gt+g) igin (O

+9 i ing: (& - co>oral:. ic &

1Y at ‘s . =

fx) = (x+)(x-2) (1x-9) =0
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Question 7 continued
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8. The line / has equation
2x-5y+7=0

(a) Find the gradient of /,
1)
Given that
» the point 4 has coordinates (6, -2)
* the line /, passes through 4 and is perpendicular to /,

(b) find the equation of /, giving your answer in the form y = mx + ¢, where m and ¢ are
constants to be found.

3)
The lines /, and /, intersect at the point M.
(c) Using algebra and showing all your working, find the coordinates of M.
(Solutions relying on calculator technology are not acceptable.)
3)
Given that the diagonals of a square ABCD meet at M,
(d) find the coordinates of the point C.
(2)

7,] 1aY (W ol in foran \-\4’ :MX+C - So featLaajLL..

l,:,2% =S, +7 =0

N\ P
592 axat’z sy £ 77
=S 2 1‘-;( -}2 = d =S
gz|lEHx+7
J 5] >
N — 2
J s
\ (+]
b ' CudosS ine |
© we find afadint OF notmal (na) \

ing T e\zdioalou radient fule 5% ) = - |
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Question 8 continued
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Question 8 continued
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TR

Figure 4

Figure 4 shows part of the curve with equation

= Acos(x - 30)° —~Unit s dearees

where A4 is a constant.

The point P is a minimum point on the curve and has coordinates (30, —3) as shown in

Figure 4.
(a) Write down the value of 4.
1)
The point Q is shown in Figure 4 and is a maximum point.
(b) Find the coordinates of Q.
3)
a) i§ we Cong; = CosK o z £C) = A (Cosx -
(3 0 ‘ -

Y n). it 3S vd )

bracxets, | _ notés Only - N on -

Leordinal of P rq=-3.

v
or < CoSx ,fre ¢ a Maximum 4 = .
) J
s (o -30 i Wrni U a Y Yz -3
J
Ax 1t =-
A = %

A=

%
Sele%s

SN

SIS NES
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Question 9 continued

n‘ wn) 1N
O y —toordinate :
= 10 ' z-\
L Port (a)
z - - 30 -qr-) = R

@1. Coorchnaté :
6”‘ h\fm'na_Pm’Dj-_.em‘ :J' = g ¢
Sllnz 3;;0 SSh‘mg 1'zogﬁ:|0/ \_
(3]

At x= 900°.

for U-’—'S Cos (> - 30)

i~ foraa ﬁ-. _34;(:(-393 + Comnsle bon Of N =-GXi3 3D Uil
36

W h ~  «=30is A8

- : \ nv '~30'in

X =900 + 20 = 930°

@ (:‘13o°,3)

(Total 4 marks)
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10. The curve C has equation

x L3
(a) Sketch the graph of C. w

On your

The curve D has equation y = kx” where & is a constant.

Given that C meets D at 4 distinct points, wWhea U <o o=1 -9 2ere
x* I
(b) find the range of possible values for £. x> 1 R

3 1/ neacuwe y-\V vaiuves

)

J* 32 L
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when 92 3 0

L e
®O
1
y="—7>-9 e m aea
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state clearly the equations of any asymptotes \
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Question 10 continued

b) y=KX*
7 J

4 real root - wuSe diStiminaat (uwle b Yac >0

0] Qoluate Cw

S h g
<€ cgc N
?ﬂl-
'
-0

Kx" + 9x%-1 = o

O b teal fopt-s Means that  when the equahon of Re
qm.ph s ax? +bx*™ ¢ =o
Vdiscimrast  is 2-4ac > o
@, ®_ &
K"+ 9= =6

B-4ac > o

‘1’-—- 4(_K}(—J)>o

—

3! + 4K 20

Uk, 7 -2l
K.7-8 € Lirst enbeed value

4

Second CrhCal \Qlup Cen be_{uw%%&’o

o (ma Yimum 2) -
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Question 10 continued

(Total 9 marks)

Q10
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