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

  Solutions relying entirely on calculator technology are not acceptable.

y� �_���í��x |

y

xO

Figure 1

 Figure 1 shows a sketch of the graph with equation  y = |���í��x |
 Solve 

| 3 í��x | = 7 + x
(4)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

4 3 2x
4 3 22

case l case 2
3 22 7 2

Jc s g

3 22 7 x
32 4 3 10

Jes g 2 10
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2. (a) Sketch the curve with equation 

y = 4x

  stating any points of intersection with the coordinate axes. 
(2)

 (b) Solve 

4x = 100

� � JLYLQJ�\RXU�DQVZHU�WR���GHFLPDO�SODFHV�
(2)

a my

1
b
4K s 100

1094 109100
21094 109100
Oc 109100
1094

JC 3 32
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3.� $�VHTXHQFH�RI�WHUPV��a1, a�, a3, …  is defined by

a1 = 3
an+1� ���í�an

 (a) (i) Show that this sequence is periodic. 

  (ii) State the order of this periodic sequence.
(2)

 (b) Find the value of 

an
n=
∑

1

85

(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

9 3
Ant 8 an

9
i a 3

92 8 a 8 3 5

93 8 92 8 5 3

94 8 93 8 3 5

sequence looks like 3,5 3 5
hence repeats every 2 terms and

iiloisaekejiodic
b Is an
This wants the sum of the first 85
terms

3
5

t
3 5 3 5 t
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Question 3 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 3 is 4 marks)

83 42 remainder 1

so we have 42 lots Of the sum 8 plus
I term
4218 336

336 3 339
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4. Given that 
y� ��x�

� XVH�GLIIHUHQWLDWLRQ�IURP�ILUVW�SULQFLSOHV�WR�VKRZ�WKDW

d
d
y
x

 = 4x

(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

f x 222

him fix th t cod

him 214th 1 2 2

h

him 212 t 22h th 2 2

h
s
him 22 t 4 x ht 2h 222

h
i
him tight h

him hegoth

him roc h

42
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5. The table below shows corresponding values of x and y for  y = log3��x

 The values of y�DUH�JLYHQ�WR���GHFLPDO�SODFHV�DV�DSSURSULDWH�

x 3 4.5 6 7.5 9

y 1.63 � ���� ���� ����

� �D�� 8VLQJ�WKH�WUDSH]LXP�UXOH�ZLWK�DOO�WKH�YDOXHV�RI�y�LQ�WKH�WDEOH��ILQG�DQ�HVWLPDWH�IRU�

log
3

3

9

2x xd∫
(3)

� 8VLQJ�\RXU�DQVZHU�WR�SDUW��D��DQG�PDNLQJ�\RXU�PHWKRG�FOHDU��HVWLPDWH

 (b) (i) log
3

10

3

9

2x x( )∫ d

  (ii) log
3

3

9

18x xd∫
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Yo Y Yz Yz Yg

a n 93 8 3
Formula got 2cg tyatysitya

33
1.63 21272.26 2.461 2.63

3 1.63 21272.26 2.461 2.63

13 275
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Question 5 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 5 is 6 marks)

b
i 9

1093122110 dx

i10 9 1093 220C

10113 275

I 32 75

ii 9
109318 Rdx

3

I
9 109319 22 dx

10939 t 1092234 dx

9 2 t 1092221 d x
3
9 2 da t 9 109223C dx

2K t 3.2 513
2257 rom g

18 6 t 13 275 25 275
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6.  
y

xO Į

P

Figure 2

� )LJXUH���VKRZV�D�VNHWFK�RI�SDUW�RI�WKH�FXUYH�ZLWK�HTXDWLRQ��y = f(x)  where

f(x) = 8 sin 1
2

x



 �í��x + 9      x � 0

 and x�LV�PHDVXUHG�LQ�UDGLDQV�

 The point P��VKRZQ�LQ�)LJXUH����LV�D�ORFDO�PD[LPXP�SRLQW�RQ�WKH�FXUYH�

� 8VLQJ�FDOFXOXV�DQG�WKH�VNHWFK�LQ�)LJXUH���

 (a) find the x coordinate of P, giving your answer to 3 significant figures.  
(4)

 The curve crosses the x-axis at  x = Į����DV�VKRZQ�LQ�)LJXUH����

� *LYHQ�WKDW��WR���GHFLPDO�SODFHV���I���� ��������DQG��I���� �í�����

 (b) explain why Į�PXVW�OLH�LQ�WKH�LQWHUYDO��>����@
(1)

 (c) Taking  x0� ����DV�D�ILUVW�DSSUR[LPDWLRQ�WR�Į��DSSO\�WKH�1HZWRQ�5DSKVRQ�PHWKRG�RQFH

  to f(x��WR�REWDLQ�D�VHFRQG�DSSUR[LPDWLRQ�WR�Į.

� � 6KRZ�\RXU�PHWKRG�DQG�JLYH�\RXU�DQVZHU�WR���VLJQLILFDQW�ILJXUHV�
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a Max When fix O

f 124 811 cos to 3

4 cos ft 3

4cos Ix 3 0
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Question 6 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Cos 3 O 7227
cos Ioc

235 5605
iiiY 0.7227

JC l 445 11 121 14.012
I 0.2229We want the 3rd solution 24 0.7229the 1st two give the 1st Max a min It 0.7229DC 14 O

b crosses a axis when fix so

2 must lie in 4,5 since fix
has a sign change in this
interval and fool is continuous

C Sent s Jen f Den
f JCM

Jc Ro f Ja
f Xi

5 85in Ex 5 3151 9
4 cos 1 5 3

5 8 sink 5 6
4 0512 553

5 1 21222
G 20457

4.80
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7.� �D�� )LQG�WKH�ILUVW�IRXU�WHUPV��LQ�DVFHQGLQJ�SRZHUV�RI�x��RI�WKH�ELQRPLDO�H[SDQVLRQ�RI

4 9− x

� � ZULWLQJ�HDFK�WHUP�LQ�VLPSOHVW�IRUP�
(4)

 A student uses this expansion with  x = 
1

9
��WR�ILQG�DQ�DSSUR[LPDWLRQ�IRU� 3

 Using the answer to part (a) and without doing any calculations,

� �E�� VWDWH�ZKHWKHU�WKLV�DSSUR[LPDWLRQ�ZLOO�EH�DQ�RYHUHVWLPDWH�RU�DQ�XQGHUHVWLPDWH�RI� 3
  giving a brief reason for your answer.

(1)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

g ga s

First we need to get into the form
I t E

4 9041 411 9 3 t

s 4111 ay s

211 9g s
letfthe expansion for

is formula it heathen Ilse
2

thin e in 2 23 t
3

Here n't and 0 7 g
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Question 7 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 7 is 5 marks)

E E E 11 1

I E 3 97
3 t

3

go E E E e

E it ftp.t
6

1 age 8122 729,23 t

ii gseisgieitei.n.jo1024

2 9g x 81,22 339,23 t

b overestimate since everyadditional term t I is negativeSo the approximation will decrease
with each additional term
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8.  In this question you must show all stages of your working.

  Solutions relying on calculator technology are not acceptable.

y

xO R

Figure 3

 Figure 3 shows a sketch of part of a curve with equation

y = 
x x

x
−( ) −( )2 4

4
      x � 0

 The region R, shown shaded in Figure 3, is bounded by the curve and the x-axis.

 Find the exact area of R��ZULWLQJ�\RXU�DQVZHU�LQ�WKH�IRUP��a �  + b ,  where a and b are 
constants to be found.

(6)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

xx

To find points set 4 0
X 2 12 47 0
TVE
x 2 2 4 0
2 2 2 4

Area J e 2112 4 doc qjigationmethod4K

i'm
1

oj

193 4 8 ax
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Question 8 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

I a t 3 x t t 2 x t dx
I

toe's 3 at t 2 c t ax

E HE
L set set t a x

it 14
E 4 t t t 4 t

it 121
E 2 3 4 2 E

it 132 18 412 1,515215 v2 Starz

33 8 t 8 it 1472 2 V2 t 472

33 352 2 V2

33 I V2 1352
Area is positive so take positive versionV2 16g a 13 b s g

i e multiply by
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9.
H

O t

H

 Figure 4 Figure 5

 Figure 4 shows a sketch of a Ferris wheel.

 The height above the ground, H�P��RI�D�SDVVHQJHU�RQ�WKH�)HUULV�ZKHHO��t seconds after 
WKH�ZKHHO�VWDUWV�WXUQLQJ��LV�PRGHOOHG�E\�WKH�HTXDWLRQ��

H = µA sin(bt���Į��µ

 where A, b�DQG�Į�DUH�FRQVWDQWV�

 Figure 5 shows a sketch of the graph of H against t, for one revolution of the wheel.

 Given that 

• WKH�PD[LPXP�KHLJKW�RI�WKH�SDVVHQJHU�DERYH�WKH�JURXQG�LV����P�
• WKH�SDVVHQJHU�LV���P�DERYH�WKH�JURXQG�ZKHQ�WKH�ZKHHO�VWDUWV�WXUQLQJ
• WKH�ZKHHO�WDNHV�����VHFRQGV�WR�FRPSOHWH�RQH�UHYROXWLRQ

� �D�� ILQG�D�FRPSOHWH�HTXDWLRQ�IRU�WKH�PRGHO��JLYLQJ�WKH�H[DFW�YDOXH�RI�A, the exact value 
of b�DQG�WKH�YDOXH�RI�Į�WR���VLJQLILFDQW�ILJXUHV�

(4)

� �E��([SODLQ�ZK\�DQ�HTXDWLRQ�RI�WKH�IRUP

H = µA sin(bt���Į��µ + d

  where d�LV�D�SRVLWLYH�FRQVWDQW��ZRXOG�EH�D�PRUH�DSSURSULDWH�PRGHO����
(1)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

50

a H s 1 A sin bet 4101

Amplitude A Max min 50 50 so
2 2

periods to 720 80 b
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Question 9 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 9 is 5 marks)

Filla and b into the equation
it Sos in Itta of
when t o h't

I sosing
1 50 Sina

Sina

assin t 1.146

Its 505in tt 1.15

b the existing model has the passengerstarting I m above the ground but there isa point where the are o m above the
ground In reality the passengerwould never be on the groundThis is still an awful model though
should be H A sin bttaltdwithout the modulus Stupid question
Putting the modulus would
only be accurate for the
height of a person if the
Ferris wheel broke free from
its mounting and was rollingalong the ground i e the cars
were dragging along the ground
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10. The function f is defined by 

f(x) = 
8 5

2 3

x
x

+
+

      x ��í
3

2

 (a) Find  f í� 3

2







(2)

 (b) Show that 

f(x) = A + 
B
x2 3+

  where A and B are constants to be found.
(2)

 The function g is defined by

g(x�� ����í�x�      0 - x - 4

 (c) State the range of  gí�

(1)

 (d) Find the range of  f gí�

(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

f x 82 t 5
2 It 3

a y gets
2243

x
Etfs

2124 3 84 5

20 4 t 32 84 5

224 84 5 32

4122C 8 5 3 x
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Question 10 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

y I e f cod

f E 5 313 5 g 93 0.1

2 3 8 3 8

b
Need to divide to get into this form

204318 5
8kt

f x 4 2343
A 4 13 7

C go x 16 x O 5254

The range of g coal is the domain
of g
Range O syst

d fix 28 1,5 I 3 Way 2without even
get 16 x 05254 finding fg d

The range of

É

g i will
provide the
domain ofthe
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Question 10 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

he
composite part
of the function
f

i

g

I 16 y
2

f 4 38313 37y
2 I 6 se

y s Vio se Is y 5,37
g sc V16 x

fg x 8VIG Oct 5
2 V16 at 3

f has domain Je z
g has domain Osx 516 since god
so overlap is oses to

has doggish
when 2 0 fg x 81 153 33

When x 16 59 124 2435 3
Range 1g is 5 see 3,7
Need to look at range of outside function
too since composite
fix 82345,2 3
Also told 0 254

so fix 3
satin i's's

take overlap of gives 3 5253,7
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11. Prove, using algebra, that 
n(n� + 5)

 is even for all  n ° `.
(4)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Numbers are either even or odd
and hence look like 2k or 2kt where

KEZ
case
n 2k

2k 2k t 5

2K 4 2 5

8123 t 10k

214k't 5k

multiple of 2 hence even

case
n 2kt

2kt 2kt 1 2 5

2kt 1 4K't 4kt 6

812348K't 2kt 4K't 4146
8K 3 12122 16kt 6

214k t 6K't 8kt 3

multiple of 2 hence even

i even for all NEIN
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12. The function f is defined by

f(x) = e
3

2
4

x

x k+
 where k is a positive constant.

 (a) Show that 

I ��x��í��x + 3k) g(x)�� ��x�މ

  where  g(x)  is a function to be found.
(3)

 Given that the curve with equation  y = f(x)  has at least one stationary point,

 (b) find the range of possible values of k.
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a f x s

g Ik
use quotient rule

F x 42 t k 3932 93418k
4K't k L

s e 3 3142414 82
43C't k 2

s e 32 1222 t 3 K 80C
4K t K t

12 2 824 3k e 3

4x4 k

goose 3

4x4 k
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Question 12 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 12 is 6 marks)

b solve g a so

12 2 8243k e 32 0
42 t k 2

i
told at least I solution since at least

I stationary point
This means b Tac 30

as 12

É 3K
1 8 2 41121 3K 30

64 144K 30

144K 564

1254
Also told k is positive
OS K S
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13. Relative to a fixed origin O

• the point A has position vector  4i�í��j + 5k
• the point B has position vector  4j + 6k
• the point C�KDV�SRVLWLRQ�YHFWRU��í��i + pj + 10k

 where p is a constant.

 Given that A, B and C lie on a straight line,

 (a) find the value of p.
(3)

� 7KH�OLQH�VHJPHQW�OB is extended to a point D so that  CD
o

  is parallel to  OA
o

 (b) Find  | OD
o

�|���ZULWLQJ�\RXU�DQVZHU�DV�D�IXOO\�VLPSOLILHG�VXUG�
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a I
B

FB I 5 I
C 4 i

AT and BI must be multiples since
straight line

F i

i t
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Question 13 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a i g k k stg

7 P K 4K

7 P t t
7 E l

Pg 8

p 32

b
A

I C 1 E
OF CT

I
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Question 13 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

I I 5k
743591

2 4K ie
31432

Z 10 5 KII 5kt to

We also know of 7073

1 1
I S

K O
4 47207 67

equate the corresponding x y and Zcomponents of and
4k 16 0 solving simult3kt 32 47
5kt 10 Gg

Gives K 4 7 5

E I
10171 102 202 302 1300 OF
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14. (a) Express  3

2 1 1( )( )x x− +
  in partial fractions.

(3)

� :KHQ�FKHPLFDO�A�DQG�FKHPLFDO�B�DUH�PL[HG��R[\JHQ�LV�SURGXFHG�

� $�VFLHQWLVW�PL[HG�WKHVH�WZR�FKHPLFDOV�DQG�PHDVXUHG�WKH�WRWDO�YROXPH�RI�R[\JHQ�
SURGXFHG�RYHU�D�SHULRG�RI�WLPH���

� 7KH�WRWDO�YROXPH�RI�R[\JHQ�SURGXFHG��V�P3 , t�KRXUV�DIWHU�WKH�FKHPLFDOV�ZHUH�PL[HG��LV�
PRGHOOHG�E\�WKH�GLIIHUHQWLDO�HTXDWLRQ

d
d
V
t

 = 
3

2 1 1

V
t t( )( )− +       V . 0   t . k

 where k is a constant. 

� *LYHQ�WKDW�H[DFWO\���KRXUV�DIWHU�WKH�FKHPLFDOV�ZHUH�PL[HG��D�WRWDO�YROXPH�RI���P3 of 
oxygen had been produced, 

 (b) solve the differential equation to show that

V = 
3 2 1

1

( )

( )

t
t

−
+

(5)

 The scientist noticed that 

• there was a time delay�EHWZHHQ�WKH�FKHPLFDOV�EHLQJ�PL[HG�DQG�R[\JHQ�
being produced

• there was a limit�WR�WKH�WRWDO�YROXPH�RI�R[\JHQ�SURGXFHG

� 'HGXFH�IURP�WKH�PRGHO���

 (c) (i) the time delay�JLYLQJ�\RXU�DQVZHU�LQ�PLQXWHV�

  (ii) the limit�JLYLQJ�\RXU�DQVZHU�LQ�P3

(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

2x et 2 tf Al Cti tB 2x i
22 1 X ti

using cover up method
let Jc s 1 Bt 2 1 3

313 3
13 I

let est A Iti 3

3 A 3

A 2
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Question 14 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

2
t sit 2E is it

b drg at it ti

3rd t 2 t 1 it til dr
3fat nitty d t ft dr

125 t't at star
In Zt it in it til s inv t c

given when t 2 V 3

In 14 it In 12 11 In 3 t c

In 3 In 3 In 3 t c

c s in 3

becomes
In 12 t it init til s Inv In 3
In III Ing

s
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Question 14 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Vs 3434 11

i let t O V 310 1 3
Otl

We need v o since r can't be neg
so need 312 t 1 30

ttl
312 1 30

Gt 33
t 31 so time delay is30 Mins

ii tip I

stir f
I

sting G f
it

if
6 M3
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15.  In this question you must show all stages of your working.

  Solutions relying on calculator technology are not acceptable.  

� *LYHQ�WKDW�WKH�ILUVW�WKUHH�WHUPV�RI�D�JHRPHWULF�VHULHV�DUH�

���FRV�ș� � � � � � ������VLQ�ș      and      6 tan ș

 (a) show that 

4 sin� ș�í����VLQ�ș������ ��
(3)

 Given that ș�LV�DQ�REWXVH�DQJOH�PHDVXUHG�LQ�UDGLDQV��

 (b) solve the equation in part (a) to find the exact value of ș
(2)

� �F�� VKRZ�WKDW�WKH�VXP�WR�LQILQLW\�RI�WKH�VHULHV�FDQ�EH�H[SUHVVHG�LQ�WKH�IRUP�

k (��í� 3 )

  where k is a constant to be found.
(5)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

12 cos 5 2 since Gt an

a 5 2 sing Gt and
12 Cosa Stasino
5 2 sin 6115 2 since 12505016 tana

25 205in t 45in 72 Cosa si na
Cosa

45in t 205in 25 72 Sina

4 sin O 52 sin t 25 0

b let y sing

442 524 25 0

24 I 1124 251 so
y y 4 12.5
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Question 15 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

since Sino 12.5
no solution

sin E

TI 6 11116

0 11 51

given is obtuse

SI
c sequence becomes
12 Cos 1500 5 2 Sin 1509 6 tan 150
GT3 G 253

Note Instead can
Mightiply all terms bas 603 3
3 53
now rationalise

rig Jtg V3 sett s s sista
9 3

so V3 GV3 653 33
v3 33 s 1853

3 53
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Question 15 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

1873 X 335153 5453454
3 t V5 9 3

5453454
6

gust g
911 v3

K g
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16.
y

l

P

C

O x

Figure 6

 Figure 6 shows a sketch of the curve C�ZLWK�SDUDPHWULF�HTXDWLRQV�

x� ���WDQ�t + 1      y� ���VHF� t����� � � � � � í�
4

π
 - t - 

3

π

 The line l�LV�WKH�QRUPDO�WR�C at the point P where  t = 
4

π

� �D�� 8VLQJ�SDUDPHWULF�GLIIHUHQWLDWLRQ��VKRZ�WKDW�DQ�HTXDWLRQ�IRU�l is

y� �í�
1

2
x + 

17

2
(5)

 (b) Show that all points on C satisfy the equation 

y = 
1

2
 (x�í���� + 5

(2)

 The straight line with equation 

y� �í�
1

2
x + k      where k is a constant

 intersects C at two distinct points.

 (c) Find the range of possible values for k.
(5)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

for upper
bound of part
c

253 1,11
1 7 as

I s
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Question 16 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a Ocs at an tt 1 y 2sec't t 3 2 sect 3

If 2sec't dy
s 41 sect sect tant
s 4sec t tant

day s dy x qt 4sec't tant tasty
4sec t tant
2sec at

2 tant

When t II date 2 tan 2111 2

So M s 2

Normal has perpendicular gradientmis I

yearn isitsiynge comes
we need the point cos yl still
when t se 2tan ti 3

y 2sec 3 t 3

1
3
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Question 16 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Plug 13,7 into

y 7 f x 3

4 1 3 7

4 1 t I
b ocs 2tantt 1 y 2sec tt 3 2 sect 3

Need to find the Cartesian
equation
tant og see't yg

plug into quadratic identity ittap at
1 151

2

43
y 3 211
4 3 2 t 12

y s Jo 11 t 5 y x 1 t 5
2
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Question 16 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

C y P 5 y s teeth
Jt K IID 5

at K 23 22 1 5

set 211 22 2kt It 10
x2 Oct it 2K o

intersects at 2 distinct points
discriminant o i.e ba tae o

as I
b s t

c It 2K
1 2 44 11 2K O

1 44 812 0

8k 43

K 43
Also curve is parametric with stay
so curve doesn't continue forever



Ocs 2tanttl 4 21 sect t t I
Stan g tis I and 2tan F 1 25 1

2sec F 3 7 and 2sec f 3 11

y s txt k
plug in C l and 253 1,11

It 1 t k 11 2 28 1 tk

7 t k 22 273 It 2k
2K 22 28 1

K E K 13 2
so need Ks 123 and KK 13.2

overlap is ks 3 to make both true
We know k 43 already

43 K 13


