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

1. Given that ș is small and is measured in radians, use the small angle approximations to find an
approximate value of

1 cos4

2 sin3

θ
θ θ
−

(3)
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

for small Q cos0 I l 0 cos 40 I l 14

Sino Z O sin 30 2 30

so towing e i fE.EE 80
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2. A curve C has equation

y   x2 � 2x � 24 x,    x � 0

 (a) Find (i) 
d
d

y
x

   (ii) 
d
d

2

2

y
x (3)

 (b) Verify that C has a stationary point when x   4
(2)

 (c) Determine the nature of this stationary point, giving a reason for your answer.
(2)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

i y XZ 2x 24 1

day 2 4CI X I

2 12 44
ID gig

21 624
b 2C 4 12 4J't Z 8 8 0

i C has a stationary pointat X 4

c LILY 2 6145 14 so

i the stationary point at x 4isaminin.im
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3. 

O ș

r cm
B

A
r cm

Figure 1

 Figure 1 shows a sector AOB of a circle with centre O and radius r cm.

 The angle AOB is ș radians.
 The area of the sector AOB is 11 cm2

 Given that the perimeter of the sector is 4 times the length of the arc AB, find the exact 
value of r.

(4)
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

length AB r O Perimeter 2rtro r 2 0

So YC2 0 410
2 0 40 i 30 2

0 25
Area sector 20 It i r 20 22

2 2 2

O

r FI f
r
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4. The curve with equation y   2 ln(8 � x) meets the line y   x at a single point, x   Į.

 (a) Show that 3 � Į � 4
(2)

y

4

4 xO

y   2 ln(8 � x)

y   x

Figure 2

 Figure 2 shows the graph of y   2 ln(8 � x) and the graph of y   x.

 A student uses the iteration formula

xn � 1   2 ln(8 � xn),  n � ̀

 in an attempt to find an approximation for Į.

 Using the graph and starting with x1   4

 (b) determine whether or not this iteration formula can be used to find an approximation 
for Į, justifying your answer.

(2)
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

a 21h18 x X

21h18 x X O

let f X 21h18 x X O

f 3 zincs 31 3 1.221297 Yates I
f 4 2 In 8 4 4 and x 4 So

a moth
lies between
these values
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Question 4 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

(Total for Question 4 is 4 marks)

b

e i

i
i

21h4

The cobweb spirals inwards towards the root
So yes the iteration formula can be used
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5. Given that

3sin 3

2sin 2cos 4 4

θ π πy θ
θ θ

= −
+

< <
      

3sin 3

2sin 2cos 4 4

θ π πy θ
θ θ

= −
+

< <

 show that

                                               

d 3

d 1 sin 2 4 4

y A π πθ
θ θ

= −
+

< <
           

d 3

d 1 sin 2 4 4

y A π πθ
θ θ

= −
+

< <

 where A is a rational constant to be found.
(5)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

Quotient rule U 3USDi U 3sinO
2sinot2coso V 2USD 25h0

dy vu un 2sinOt2coso 3wsO 3sinOGcoso Dino
do 2 sin 0 205032

GsinocosotGcoso Gsinocosotosin20
226in0 6505

6 sinotcoso

sinrotasio I f 46in'Otoosiot2sinocoso

Gcl
44 25 3

3

I
A 3
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6.

                                                         

Not to scale
y

C

A

P

l

O x

Figure 3

 The circle C has centre A with coordinates (7, 5).

 The line l, with equation y   2x � 1, is the tangent to C at the point P, as shown in Figure 3.

 (a) Show that an equation of the line PA is 2y � x   17
(3)

 (b) Find an equation for C.
(4)

 The line with equation y   2x � k,  k z 1 is also a tangent to C.

 (c) Find the value of the constant k.
(3)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

AP 4 L

a Me 2 Mpa I

so PA y S Iz x 7

y IX 1 Its
XI 2cg X t 17

2ytX 17

b we have the centre we just need to find the
radius
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Question 6 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

find where PA intersects

i 29 4 2

PA 2g 17 X

s 4 2 17 X

Sx is x 3
so y 2 4 2 7

P 3,7 and A 7,5

length PA radius n s 255

so eqnol C x 7 4 Cy 5 2B
2

x 77tCy S5

y
2xt I

c

y
2XtU
tangents both have
the same gradient
08 07 2PF

TTT
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Question 6 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

OF Z PF of of I I

ft
i 08 37 4 44 15
so y 2x the passes through 11,3
substituting x l1 y 3 i

3 411 the

u 3 2C Il
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7. Given that k ��]+

 (a) show that 2
3

3

( )x k
x

k

k

−∫ d  is independent of k,
(4)

 (b) show that 2
2 2

2

( )x k
x

k

k

−∫ d  is inversely proportional to k.
(3)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

a

J udx C 3h13 x ul

3 In Iau ul 31434 4

1h18 u 3 In zu 3 In 182

no u in the answer 5 m

hence J udx is independent of k

b 42 dx 2 12 4 dx 2f 2I J
E u EET
Lu je 3 x at

hence 17 dx is inversely proportional to K
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8. The depth of water, D metres, in a harbour on a particular day is modelled by the formula

D   5 � 2 sin (30t)°   0 - t � 24

 where t is the number of hours after midnight. 

 A boat enters the harbour at 6:30 am and it takes 2 hours to load its cargo.
 The boat requires the depth of water to be at least 3.8 metres before it can leave the harbour. 

 (a) Find the depth of the water in the harbour when the boat enters the harbour.
(1)

 (b) Find, to the nearest minute, the earliest time the boat can leave the harbour. 
(Solutions based entirely on graphical or numerical methods are not acceptable.)

(4)
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

a t D St 25in 30 6 5 LiL8m

b Boat can leave from 8 30AM onwards
So let D 3.80 and solve for E

3.8 St 2sin Got
O G sin Ot

30T sin fo 6 36.90

range O e 30T e 24 30
O e 30K e 720

30 180 36 g f before
8 30 S A

360 36 g after 8 30

ZOE 323 I 36 9
C lo 77 hows

3M

TO
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9.

y

Q

O
P

East

North

x

Figure 4

 Figure 4 shows a sketch of the curve with equation x2 � 2xy � 3y2   50

 (a) Show that d
d

y
x

y x
y x

= −
−3 (4)

 The curve is used to model the shape of a cycle track with both x and y measured in km.

 The points P and Q represent points that are furthest west and furthest east of the 
origin O, as shown in Figure 4.

 Using part (a),

 (b) find the exact coordinates of the point P.
(5)

 (c) Explain briefly how to find the coordinates of the point that is furthest north of the 
origin O.  (You do not need to carry out this calculation).

(1)
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

a dd X 2x y t 35 50

2x 2 y 2x d toy date O

by 2X 2 y 2x

Ex 4f 4
X XC3y x 3 y X
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Question 9 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

b at both P K Q dy as

DX

so the denominator of dis is O
DX 3g X

3 y X O

X 3 y

sub X 3y into the curve

X 2 2xyt3y2 SO

3
2 2 y y t3y2 SO

9y2 6y2t3y2 SO

Gy2 SO i y
2
506

so y s
3

at P yeo so y 3

and X 3 y 553
so P sB S

c Set 0 giving y X O y X

Then solve D and 42 2 91 35 50 simultaneously
Choose the positive solution
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10. The height above ground, H metres, of a passenger on a roller coaster can be modelled by 
the differential equation

d
d
H
t

H t= cos( . )0 25
40

 where t is the time, in seconds, from the start of the ride.

 Given that the passenger is 5 m above the ground at the start of the ride,

 (a) show that H   5e0.1 sin (0.25t )

(5)

 (b) State the maximum height of the passenger above the ground.
(1)

 The passenger reaches the maximum height, for the second time, T seconds after the start 
of the ride.

 (c) Find the value of T.
(2)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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a duty cos Lo 25T

4 duty cos O 2SE

4 DH J cosLo 25th

In1141
0
since 25k c

In 141 to sin o 25k 1 C

10 In 1H sin co 2SE c

t 0,11 5 101ns sin lo t c

s C 101ns

SO 10th1111 sin o 25T t 101ns
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Question 10 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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In 1111 O Isin lo 25k t 1ns

µ
Isinco 25 tins

3 µ Ceo since25T eins

H Seo'tsinco 25T

b Hmax occurs when sinco ZS E

Hmax Se

c solve sin O ZS E I

O 2SE sin'll z

C LILI 2

E ZIT 101T
T T

first time second time

t
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11. (a) Use binomial expansions to show that 1 4
1

1 5
2

5
8

2+
−

+ −x
x

x xx
(6)

 A student substitutes x   1
2

 into both sides of the approximation shown in part (a) in an 

 attempt to find an approximation to 6

 (b) Give a reason why the student should not use x   1
2 (1)

 (c) Substitute x   1
11

 into 

1 4
1

1 5
2

5
8

2+
−

= + −x
x

x x

  to obtain an approximation to 6 .  Give your answer as a fraction in its simplest form. 
(3)
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a f it 4 541 x t

11 4 52 I ltc
x

4 1 t L Xxx
2 I t 2 X 2 2

HEIGHT text
I IX tf x

So z 11 2 2 2 i EX 133 2

It X t 3zx2 1 2x txt 2 2

ignoring'Ems zitEx f
b expansion is valid for 14 12 I

3 1 124X L doesnt fallintothisrange.LT
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Question 11 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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_____________________________________________________________________________________
_____________________________________________________________________________________
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c x i Iz
so Iz E l t Il'T I F 148638

i 56 I 2 4 8

ro
4
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12. The value, £V, of a vintage car t years after it was first valued on 1st January 2001, is 
modelled by the equation

V = Apt    where A and p are constants

 Given that the value of the car was £32 000 on 1st January 2005 and £50 000 on 1st January 2012

 (a) (i) find p to 4 decimal places,

  (ii) show that A is approximately 24 800
(4)

 (b) With reference to the model, interpret

  (i) the value of the constant A, 

  (ii) the value of the constant p. 
(2)

 Using the model,

 (c) find the year during which the value of the car first exceeds £100 000
(4)
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ai t 4 V 32000 i

32000 Ap 4

C Il V SO 000

50000 Ap

i got ftp
p7p7

2S
I G

p ft 1.0658J
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Question 12 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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_____________________________________________________________________________________
_____________________________________________________________________________________
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ii from A Soooo 50000
1 0658

24796 8
24795C 24797524805

A 224800 3 s fC

c let 2100000

100000 24797 1.0658
t

1 0658T 4.033

In 1.06584 In 4.033
C In 1.0658 In 4.033

C In 4 033 21.88 years

In 1.0658

so during the 21st year U 100000

So

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b i A isthevalueofthe car on 1stJanuary 2001
in p is thefactorbywhichthevalueofthe
vintagecar riseseachyear
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13. Show that 

2 2 32
15

2 2
0

2

x x x+ = +( )∫ d

(7)
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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use substitution IYt dx du

J 2xTu du u 2 Tu du

zYu 2Cu't du 2 YU Zu't du

zG u I
ZEKE HEY zEsaE
2 Fs 2GW 625

6 2 3 4527 51252

21 52 f t r

2 52
1
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14. A curve C has parametric equations

x   3 � 2 sin t,   y   4 � 2 cos 2t,   0 - t ���ʌ

 (a) Show that all points on C satisfy y   6 � (x � 3)2

(2)

 (b) (i) Sketch the curve C. 

  (ii) Explain briefly why C does not include all points of y   6 � (x � 3)2,  x � \
(3)

 The line with equation x � y   k, where k is a constant, intersects C at two distinct points.

 (c) State the range of values of k, writing your answer in set notation.
(5)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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a y 4t2cos2t 4 2 I 2sine

y 4 2 4sin't G 4sin't

X 3 taint
Sint

y G 4C
2 6 lx D2

G Lx 3 2

bi
ng

6 Of EE 2T EXE
z 4

i I s X

ii is defined for C e Zit This restricts the
domain of the come to 1 Exes
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Question 14 continued

_____________________________________________________________________________________
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because our cane is restricted to 1 EXES
we also have a minim m value for u

ny to find Umin sub X 5,9 2
c into xty U i

6 St 2 4 7
z

I si thrax

g y u x
Umin

next solve where y G Lx 3
2

intersectsity
3 G Lx 3 U X

Cx 372 Gt X U

3 XZ Ext 9 G let X

Xu 7 1 3 4 0

a L b 7 C Kt3

b 2 4ac 0 2 intersections

772 4 1 Cut 37 O

49 3 414 3

49 12344
37 74k

37 3 U
4

ie ie e 31
4
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Question 14 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
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(Total for Question 14 is 10 marks)

TOTAL FOR PAPER IS 100 MARKS

So 7 E u e 3

in set notation range of values k i 75 keep
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