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1. A curve C has equation

1 3

y=2+10x? - 2x2 x>0

dy

(a) Find —

giving your answer in simplest form.

€))

(b) Hence find the exact value of the gradient of the tangent to C at the point where
x =2 giving your answer in simplest form.

R R KRR

(Solutions relying on calculator technology are not acceptable.)
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Question 1 continued

(Total for Question 1 is 5 marks)
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2. The points P, Q and R have coordinates (-3, 7), (9, 11) and (12, 2) respectively.

(a) Prove that angle POR = 90°
3)

Given that the point S is such that PORS forms a rectangle,

(b) find the coordinates of S.
(2)
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Question 2 continued
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3. Find

5
4x 1—3 dx
2x

giving your answer in simplest form.

lntegration Method.
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Question 3 continued

(Total for Question 3 is 5 marks)
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4. Given that the equation

kx*+6kx+5=0  where k is a non zero constant

has no real roots, find the range of possible values for £.
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Question 4 continued

(Total for Question 4 is 4 marks)

EEOCm

R0 A DO R0 0 9
Turn over »
P 7 2 0 6 6 A 0 9 3 2 urnove



5. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
(a) By substituting p = 3", show that the equation
3x9 +3"=1+3""
can be rewritten in the form

9’ +26p—3=0

(b) Hence solve

39 +3 T =1+3""

d) Isclate e 3™ o be able b Suboskitute in P =3

€))

&)

9x9* + 3% - 1+ 37

2 % 20 Y. 1 @
3x9 *(3 *3 = |"’(3 23 )
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I 3(31)1 . (3"_"322: !‘f (3"-:3)

3(p)* +(pxq)=1+(ps3)

r 3?7‘—'- q.l’ z 1+ ‘73 N
N qpr 4 21p=3ap 473

‘P(),qf;‘-+26,p =3 Z-P

-3 2 9pra26p-328 ¢ -3

c\p" +26p -3 =0
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- | Question 5 continued
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Diagram NOT
accurately drawn

A 0 D

Figure 1

Figure 1 shows the plan view for the design of a stage.

The design consists of a sector OBC of a circle, with centre O, joined to two
congruent triangles OAB and ODC.

Given that .
{ units
« angle BOC = 2.4 radians
« area of sector BOC = 40m’
* AOD is a straight line of length 12.5m

(a) find the radius of the sector, giving your answer, in m, to 2 decimal places,

(2)

(b) find the size of angle AO0B, in radians, to 2 decimal places.
1)

Hence find

(c) the total area of the stage, giving your answer, in m’, to one decimal place,
3

(d) the total perimeter of the stage, giving your answer, in m, to one decimal place.
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Question 6 continued
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Question 6 continued

2AR + RC +A40D

@ Total pecimeter

- 2(126)+ 1335+ 125
- 30.87

~ Total Tocimeter = 30.9m  Gdp)
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Question 6 continued

(Total for Question 6 is 10 marks)
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7. (a) On Diagram 1, sketch a graph of the curve C with equation

6
y=- x#0
x

The curve C is transformed onto the curve with equation y = P x#2
x —
(b) Fully describe this transformation.
(2)
The curve with equation
6
= x#2
7 x=2
and the line with equation
y=kx+7 where kis a constant
intersect at exactly two points, P and Q.
Given that the x coordinate of point P is —4
(c) find the value of £,
(2)
(d) find, using algebra, the coordinates of point Q.
(Solutions relying entirely on calculator technology are not acceptable.)
“)
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Question 7 continued

ﬂurK Scheme :
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Diagram 1

ConSnder lelztmq ‘1‘—' = f(>) , .So \|=’a‘c€':_ )

-2 i an ¢ i
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c ‘:\,f— 2 F )= K+ inesseck - equale tnem together.

= Ko+

-2

| _Sulshiwte T X - tordinate X=-4 .

6 = K(-u)+7

e et S

f Solve for K. ,

%o = -4k +7

-] = =g +7 -

76 g ey 2

o

suly 2 = Kk DEX

o K =2

Turn over for a copy of Diagram 1 if you need to redraw your graph.
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Question 7 continued 6
d) equare Y= x-1 4 3 KX+ together
€ from part (¢)
‘/,L.,z, = 2% +7
‘Fbrm Quodmabc equabhonr-
’ 661‘1 :bzx-r'l -
/7
% (1-2) b 6= (ax+7)0x-2)d ¥ (x-2)
62 2at_YyaTn-ly
6L 0z2x +3x~-20 -6
Sowe for %¢ wn. 2%*+3x -20:=0
fachhase (2%x-B)(x+4)=0
Solve  2%-S =0 o(+4:
Iz S s otzetp  Yais is o -Coordinale
/ %= 52 uof- Point ?smw

(S5 this is x- Coordinet ot Q. =
_ : ubing X = S =
J
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Question 7 continued

Only use this copy of Diagram 1 if you need to redraw your graph.
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Copy of Diagram 1

(Total for Question 7 is 10 marks)

J

19
[ | Turn over »
P 7 2 0 6 6 A0 1 9 3 2




8.
YA
C
[
R

>

o4\ " x
—1-12
(7a _18)
Figure 2

Figure 2 shows a sketch of the straight line / and the curve C.
Given that / cuts the y-axis at —12 and cuts the x-axis at 4, as shown in Figure 2,

(a) find an equation for /, writing your answer in the form y = mx + ¢, where m and ¢
are constants to be found.

Given that C
* has equation y = f(x) where f(x) is a quadratic expression
* has a minimum point at (7, —18)

» cuts the x-axis at 4 and at £, where % is a constant

(b) deduce the value of £,

(c) find f(x).

The region R is shown shaded in Figure 2.

(d) Use inequalities to define R.
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o E&mMama;when\j’:C Cu= (x+ )+ ¢

Ve

| Question 8 continued
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o L) ¢ . a(x+v) " +C m.
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- x:-’b
b+b )*a4C

whea 2 =b

Ay

‘J (
-4z C
J
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Question 8 continued

d) 3 inequalibies

to lbe found

@ Tust | nequali ty

YA

X-ax,

alid OA |

e 0LALY

X Ly € = line is Selid & net clasked (MM @

; . oM\ews< ,but < is more AcCurote) B
N g R

[
—-12

X
(7.-18) P o

o
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Mndjﬂqwlitq
v

y Yy=3-11 .

1o findl inequnli sint OUTS) Jolid Rqian |

J s

; : ; F

l Ll g

. . ) G2

_ Point chosen is: (0,-13) o
-

R
— "0 0 %
—T12 \./
» 3x-12
BotoreTle%

Gri5 3
. I U oo
-13 = 3(eY-12 i
-13 =-)2 2

inegualing * =13 2 -2

Meae FALSE in qualing* -1 2

_ Yy 3x - 1L
@Jhmd inequality . =
o y=2(x-7)-18 o
To find inequality , select point QUTSIDE twe valict rtqisn
4 MaKe the inequaliky FALSE - :
! i ie: (U,
J= 2 (x~1)*-18
=2 ((4)-1Nt-18

—
|1 =

=V

rCombine e twe in(@ualib'es

Ce 23X-12 é‘j £ 2(x-2)*-18
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Question 8 continued

(Total for Question 8 is 8 marks)
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VA
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POt e
.
Figure 3 <
Figure 3 shows a sketch of
* the curve with equation y = tanx
+ the straight line 1 with equation y = 7x
in the interval -7 < x < 7 €~ unit 15 radions
(a) State the period of tanx
L 1esgin. of interval between repeaking wawes - )
(b) Write down the number of roots of the equation
(1) tanx = (7 + 2)x inthe interval - <x <7
1)
(i) tanx = zx in the interval 27 < x < 27
1)
(i) tanx = zx in the interval —1007 < x < 1007 555
: M s
4) 1 distace for ripmtiog Shoge et
«_ L >
’ e
o
S
A \
b) Number of Mmots in oumber of itesecions i inteval 2
® SRS
\) koo = (W+2) X% =
S
i€ fo= 72 , (e is £(X+2) phich is tansiation 2 usits to the legt - \
059595098
, .
s 3 (oots ,_
J &5

o T 0 A o
P 7 2 0 6 6 A 0 2 4 3 2
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Question 9 continued

« 'ﬁ)tamc-ﬂx in interval _9q £ x <27
in inlerval -TLL X 410 {here are D inkssections So 3 roots ((GS Shown
n ofop ) . i - des ongin 2is9; ien - 2 mor®

| __meks n intrval =) < XL27T Al -
®1-

/ j &
/ ° v
. n © ( i ( I

o 7 ’
V4

| DONOTWANEINTHISAREA

- B roots

S'ﬁ) to0k =TTX in jnt&val —j0OTNT LX< I00TT
excluding_g‘%ia (6,0), in inkrual —2T L XL2N He® o L ceats

9 255 1001

Yy 225 200
JL(&Q!_A&_Qna)A_M : 200 +| =20)

=~ 201 roots

(Total for Question 9 is 4 marks)
L J
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10.

<V

Figure 4
Figure 4 shows a sketch of part of the curve C with equation y = f(x), where
f(x) =(3x +20)(x + 6)(2x - 3)

(a) Use the given information to state the values of x for which

AR O A o
P 7 2 0 6 6 A 0 2 6 3 2

f(x) >0
(2)
(b) Expand (3x + 20)(x + 6)(2x — 3), writing your answer as a polynomial in
simplest form.
- c 3
c Yz mre 3)
The straight line / is the tangent to C at the point where C cuts the y-axis.
Given that / cuts C at the point P, as shown in Figure 4,
(c) find, using algebra, the x coordinate of P
(Solutions based on calculator technology are not acceptable.)
)
al £(x)>0 eans y >0
J ! | J |
[ foinrg whee Cwve C crosses the H-axis (:’1= °)| =
ﬁ{ : flx) = (3x+20) (x+6) (21-3) =0
°*3xt20:0 s X+tb:=z0 = 2AX-3:z0
. ] A AN=- 6 SN 3
< Y3
J
26
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Question 10 continued

Nalues ©f % for which 4>0

L (gisaet g50)

- 1/ » =20 &< -6 3 <«
% 2 4%2

@gxpmgngw« f

20 1% - 3x? +205 +120) (2%-3)

= (3x‘+389c+129)(z 3) 613-‘1::(’-4-769(’- 114 2 = LU0x -360
= 6%3 +67x* +126x -360

A (xs0)(x+6)(2x-3) = 63« 6Tx T+126% - 360

C i : L
Q) L meets (Menk k0 ) Cwrve C wohen A =0

| _uhen oLzs {toc Cawsve C: £Co0) = (3er+20) (0+6) (2l061-3)

= (L) (6)(-3)
< "‘360

o L(Stmaglak o C at (o _3561

@ find groditnk of (-

(s y H ¥

o e

==

Yo Lindl qre.d-?z-i' of hmm‘r Subghtue X =value of [0;3502
into dﬂ[‘*a CM qfad.‘eai- GPMC"*QI\\

r’.‘xegl
L 4
%3+ 6 = x°
Ifx = 1)+ ) « 1 (26x") + O (3607

= |&xt+ 13Ux +126

"34;‘3 ' = (3(0) s 134(0) 4126 = 126
=0

-
-

r WNoT < j iS not also eT-al b\

. ;. graditat 13126 )
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Question 10 continued

andgfedienk W.
eouation: (M-% ) = M (2 —-0)
v J S 7

us; [,ine 6 SS

0= 0 .,
b= -360 u-(-30)) = |
M:\L6 v

(; G )

£ 1.6

‘-\+361>— 126 x
\J' 12 6x - 360

“10 find point I :

@ Cquate line L it Cusue C then Sionpliy .
7 =

“1Nexly 0 360 = x? 467Xt - 3Co
= 6x% +6€7x? d +360

Ex*+ 67x* = o
@ Solve for X..
Pacrdse - x> (62 +61)=0
Solve o‘x’-zo s b+b67-0
. X o o= =67

G-ﬂ»s 15 X~ (oordinole 6

when [ § C Cat y~ oxis

“. X~ Coordinate 043? s =67
5
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Question 10 continued

(Total for Question 10 is 10 marks)
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11. A curve C has equation y =f(x), x>0
Given that
1
. £ =4x+ —
(x) = 4x NE

* the point P has x coordinate 4 and lies on C
» the tangent to C at P has equation y =3x + 4

(a) find an equation of the normal to C at P

2
(b) find f(x), writing your answer in simplest form. o L
"\ 0P ©6)
Q) Notmal 1S Perpenditudas to Cne |
Lowe &K {fadi o) ) (W) [N
ino Terpexdiculos gradieat fule X —
Y ] ‘mai A

A = +C ‘ onk -

N

2) We Know X - Coordingte of T;

\a3 Sﬂbsﬁbl\h'l\ﬁ A=Y inh equahvon
Y= 3o +4

Y=3(U)+y = [2+4=1b

= P(4,16)

J
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Question 11 continued

us, ' v
é‘ 3._rad.’en!: M
eqv on - -% = -
o= l{ h R

‘s j'lG-‘-—-‘—-(x-Lr) = Specie;
3 this is a Ualid answer
R difeerenkalke dif fortabiche
b) p) = ') == {"(
7 inRarate ialegre e

BV () — £'(

BUex) = bx ¢ =

|}

V) 2 Y o/

‘17—®

® indicies (ule:

= Yo+ L = Yy x Pl
INE'S '
b .

C

(D) \akegrate
— J
l )] g L/ A \ ] ""z""\ 2 Y
fMngiLhu Uy lot ™ dx = (‘iﬂ x|+ T X Rl Tt
‘ 1
ngd + =

Plu) = L)' Ut aC =2

IL 4+ 4 +C=3 = J6=+C=

3

o C=-3

.
.o

£'Cx) = 2%t + 2%t _33

.

J
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Question 11 continued

| P — f(x)

LY

O\ nkeq e te l

po0 = [ 100 dn [t 2x" 330 due

2)[; alu +C.
Do So by Subshhhing P(4,16) ink £x) Sotaat flw)=16

"n8/y + 3 —132+C =1¢

+ 23, Co= 4 )y,

A fo= 2ol 4 o™ 3300 + 28k
3 3 3

(Total for Question 11 is 8 marks)

TOTAL FOR PAPER IS 75 MARKS
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