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1. The point  P��í���í����OLHV�RQ�WKH�FXUYH�ZLWK�HTXDWLRQ��y = f (x��� � x � �
� )LQG�WKH�SRLQW�WR�ZKLFK�P�LV�PDSSHG��ZKHQ�WKH�FXUYH�ZLWK�HTXDWLRQ��y = f (x���

LV�WUDQVIRUPHG�WR�WKH�FXUYH�ZLWK�HTXDWLRQ�

� �D�� y = f (x�����
(1)

� �E��y = | f (x��|
(1)

� �F�� y = 3f (x�í�������
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a 4 2

1 2 5 becomes C 2 5 27 1 2 3

b any negative y's become positive
1 2 5 becomes 1 2,5

c Sc 2

y X 3 2 order matters

2 5 becomes 2 2,31 51 2
10 13
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2.  f (x�� ��x�í����x��í��x���k��í�����ZKHUH�k�LV�D�FRQVWDQW

� *LYHQ�WKDW���x�������LV�D�IDFWRU�RI��I��x�����ILQG�WKH�YDOXH�RI�k.
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

at 2 is a factor means that fi 21 0

fi 2 2 4 1 2 2 352 t k 42

614 t Gt k 42

G 10 t k 42

60 6k 42

G K 102

ft 2 so

G K 102 0

GK 102

Ks 17
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3.� $�FLUFOH�KDV�HTXDWLRQ�

x����y��í���x�����y� ���

� �D�� )LQG

� � �L�� WKH�FRRUGLQDWHV�RI�WKH�FHQWUH�RI�WKH�FLUFOH�

� � �LL��WKH�UDGLXV�RI�WKH�FLUFOH�
(3)

� *LYHQ�WKDW�P�LV�WKH�SRLQW�RQ�WKH�FLUFOH�WKDW�LV�IXUWKHVW�DZD\�IURP�WKH�RULJLQ�O�

� �E�� ILQG�WKH�H[DFW�OHQJWK�OP
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

9
i complete the square
22 100C t y 2 t 164 80

x 5 2 25 yt 8 2 64 80

x 5 t Ly t 812 169
5 8

ii r Vig 13

Look at yellowb triangle
52 t 82 22
Is V25 t 64

0 5 Jc V89

x 8 Op V89 t radius
V89 t 13

15 8

p
V89 t 13
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4.� �D�� ([SUHVV��
6.3

δ 0

2.1

2

lim δ

x
x

x
x→

=
∑ ��DV�DQ�LQWHJUDO�

(1)

� �E��+HQFH�VKRZ�WKDW
6.3

δ 0

2.1

2

lim δ

x
x

x
x→

=
∑ � �OQ�k

� � ZKHUH�k�LV�D�FRQVWDQW�WR�EH�IRXQG�
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a
go33 doc
2 I

b 21hr36
3

2 I

21h6 3 2102 1

21 In 6 3 1h2 11
use in rule ina in b ing
zing3
21h3

In 32

In 9

Ks 9
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5.� 7KH�KHLJKW��h�PHWUHV��RI�D�WUHH��t�\HDUV�DIWHU�EHLQJ�SODQWHG��LV�PRGHOOHG�E\�WKH�HTXDWLRQ

h� = at���b� � � � ��- t ����

� ZKHUH�a�DQG�b�DUH�FRQVWDQWV�

� *LYHQ�WKDW�
• WKH�KHLJKW�RI�WKH�WUHH�ZDV������P��H[DFWO\���\HDUV�DIWHU�EHLQJ�SODQWHG�
• WKH�KHLJKW�RI�WKH�WUHH�ZDV������P��H[DFWO\����\HDUV�DIWHU�EHLQJ�SODQWHG

� �D�� ILQG�D�FRPSOHWH�HTXDWLRQ�IRU�WKH�PRGHO��JLYLQJ�WKH�YDOXHV�RI�a�DQG�b�WR���VLJQLILFDQW�ILJXUHV�
(4)

� *LYHQ�WKDW�WKH�KHLJKW�RI�WKH�WUHH�ZDV���P��H[DFWO\����\HDUV�DIWHU�EHLQJ�SODQWHG

� �E�� HYDOXDWH�WKH�PRGHO��JLYLQJ�UHDVRQV�IRU�\RXU�DQVZHU�
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

ha s at tb

giveno t 2 4 2 6
t s 10 he 5 10

a
2 62 2atb

5 12 10atb
solve simultaneously using eliminationor substitution
elimination substitution
2atb 6 76 b 6.76 29
10 at b 26.01 20 Sub into
89 19.25 26.01 109 16.76 29

26.01 8 at 6 76
A 2 40625 8A 19 25
sub into either equn 9 2.40625
to get b
b i 6.76 212.406 D 6 76 212.406

1 948 1.948
9 2.41
b 1.95
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Question 5 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 5 is 6 marks)

b t 20 4 7

let's use the model to check this

ha s att b 42 2.41 t t 1.94

When t 20

h 2 41120 11.94

42 50 14

h 7.081 Which is very close to 7m
the model is valid



*P69601A01248*
12

 

 

����������

6.

������
C

x�O

y

Figure 1

� )LJXUH���VKRZV�D�VNHWFK�RI�D�FXUYH�C�ZLWK�HTXDWLRQ��y = f (x���ZKHUH��I��x���LV�D�FXELF�
H[SUHVVLRQ�LQ�x.

� 7KH�FXUYH�
• SDVVHV�WKURXJK�WKH�RULJLQ
• KDV�D�PD[LPXP�WXUQLQJ�SRLQW�DW��������
• KDV�D�PLQLPXP�WXUQLQJ�SRLQW�DW��������

� �D��:ULWH�GRZQ�WKH�VHW�RI�YDOXHV�RI�x�IRU�ZKLFK�

Iމ�x�����
(1)

� 7KH�OLQH�ZLWK�HTXDWLRQ��y = k���ZKHUH�k�LV�D�FRQVWDQW��LQWHUVHFWV�C�DW�RQO\�RQH�SRLQW�

� �E��)LQG�WKH�VHW�RI�YDOXHV�RI�k��JLYLQJ�\RXU�DQVZHU�LQ�VHW�QRWDWLRQ�
(2)

� �F�� )LQG�WKH�HTXDWLRQ�RI�C��<RX�PD\�OHDYH�\RXU�DQVZHU�LQ�IDFWRULVHG�IRUP�
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a this wants where the gradient slopeis negative hence where food is
decreasing graph is going downwards
222 6

b We need where the vertical line
only crosses the graph once

K K O K 8
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Question 6 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 6 is 6 marks)

c roots are at Jc 0,2 6

y sale o 2 6 bz since the
curve bounces
back I doesn't
shoot through
the root i e

y axe x 6 2 repeated root
we need to find the value Of a
plug in the point 12,8
8 29 2 612
8 29116
8 329
a

y face g 2
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7.� �L�� *LYHQ�WKDW�p�DQG�q�DUH�LQWHJHUV�VXFK�WKDW�

pq�LV�HYHQ

� � XVH�DOJHEUD�WR�SURYH�E\�FRQWUDGLFWLRQ�WKDW�DW�OHDVW�RQH�RI�p�RU�q�LV�HYHQ�
(3)

� �LL��*LYHQ�WKDW�x�DQG�y�DUH�LQWHJHUV�VXFK�WKDW�

• x ���

• (x���y�� � 9x����y�

� � VKRZ�WKDW��y ���x
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Assume if at least one of p or qis even then pg is odd
P even p 2k
9 Odd q 2Mt

where K and M
are integers

Pq 2k 12m ti s 4km 2k
212 Kmt K
multiple of 2 i even

This contradicts the assumption that
pg is odd

hence it at least one of por e is eventhen pq is even
lil coat y c ga't ya
x't Zay t y ga't y

2

8 2
224 0

142 y o
Of
given x o
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Question 7 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 7 is 5 marks)

So t O

must be so in order to have so

ax y to

y ex

QED
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8.
v

tTO

Figure 2

� $�FDU�VWRSV�DW�WZR�VHWV�RI�WUDIILF�OLJKWV�

� )LJXUH���VKRZV�D�JUDSK�RI�WKH�VSHHG�RI�WKH�FDU��v�PVí���DV�LW�WUDYHOV�EHWZHHQ�WKH�WZR�VHWV�
RI�WUDIILF�OLJKWV�

� 7KH�FDU�WDNHV�T�VHFRQGV�WR�WUDYHO�EHWZHHQ�WKH�WZR�VHWV�RI�WUDIILF�OLJKWV�

� 7KH�VSHHG�RI�WKH�FDU�LV�PRGHOOHG�E\�WKH�HTXDWLRQ�

v� �����í����t ��OQ�t������ � � � � � ��- t - T

� ZKHUH�t�VHFRQGV�LV�WKH�WLPH�DIWHU�WKH�FDU�OHDYHV�WKH�ILUVW�VHW�RI�WUDIILF�OLJKWV�

� $FFRUGLQJ�WR�WKH�PRGHO��

� �D�� ILQG�WKH�YDOXH�RI�T
(1)

� �E�� VKRZ�WKDW�WKH�PD[LPXP�VSHHG�RI�WKH�FDU�RFFXUV�ZKHQ

t = 
26

1 1+ +ln( )t
�í��

(4)

� 8VLQJ�WKH�LWHUDWLRQ�IRUPXOD

tn �� = 
26

1 1+ +ln( )tn
�í��

� ZLWK��t�� ��

� �F�� �L�� ILQG�WKH�YDOXH�RI�t3�WR���GHFLPDO�SODFHV��

� � �LL��ILQG��E\�UHSHDWHG�LWHUDWLRQ��WKH�WLPH�WDNHQ�IRU�WKH�FDU�WR�UHDFK�PD[LPXP�VSHHG�
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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Question 8 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

vs 10 0 tt Inctti
a set v o when reach 2nd set of lights

0.44 10

tsk
s as

ft's this is when at 1st
set of lights

T t 25 secs

b Max speed when dy so
use product rule to differentiate

day
s o 4 nitti 110 0 tt

0.4in ttl t 10,19 47 0
Method 1
X by tt

o Tatti init til 10 0.47 0
expand
to 4 t o 4 init til 10 0.47 0

expand
O 4 t in tti 0.4in It ti 10 0.47 0

group the terms with t together onone side
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Question 8 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

O.et.lncttilto.tt 10 0.4 netti
Factorise o et out
O It In ttl 13 10 0.4 Nitti
t 10 0.4 Inctti

0.41in tti I

t 10 0 4in ttl
0.4 Nitti 0.4

Divide all terms by 0.4

t 25 init til
it init til

t 26
It nett

t notte
it inctti

t 26
It nett

as required
Method 2
Get a common denominator

o 4etti nett 1 10 O At so
ttl

o Tatti init til 10 0.47 0
expand
to At 0 4 init til 10 0.47 0

expand
O 4 t in tti 0.4 nitti 10 0.47 0
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Question 8 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

group the terms with t together onone side
O.at In Ct til to It 10 0 4in ttl

498455 9 0.41 10 o tinctti

t 10 0 4in tti
0.41N Itt 1 0.4

t 10 I I Nitti x 10

I Inctti tf x 10

t 100 4th t ti
tinct tilt 4

Now use long division to get thisin the required form

tinct tilt 4Ffinetti 1100
4th tti 4

104

t I t 104
tinct tilts I

t It
in 1 I

in É t
I as required
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Question 8 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 8 is 8 marks)

Note This was a bit hard to
re arrange in order to getthe result You could have
also worked backwards
from the answer to helpguide you

26c thts in tht 1 ti

tis 7

it input 7 into the calculator

press enter

t infant ti

press enter

t2 7 443089
press enter again for ts

t 3 7.298

ii keep pressing enter

t s 7 33 Seconds
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9.

P

S

R

Q

Figure 3

� )LJXUH���VKRZV�D�VNHWFK�RI�D�SDUDOOHORJUDP�PQRS.

� *LYHQ�WKDW�

• PQ
o

� ��i����j�í��k

• QR
o

� ��i�í��k

� �D�� VKRZ�WKDW�SDUDOOHORJUDP�PQRS�LV�D�UKRPEXV�
(2)

� �E��)LQG�WKH�H[DFW�DUHD�RI�WKH�UKRPEXV�PQRS.
(4)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a we are told this is a parallelogram
only need to show 2 consecutive
sides are congruent
POT 1 22 32 1 412 479 16 529

IORI V5 C 2 2 525 4 V59

IPT QR V59 rhombus

b The area of rhombus is
i diagonal x diagonal 2

We need the lengths of Qs PR

QI QI't Pst Pat s

3 f 3sat
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Question 9 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

10551 V3 t 1 3 t 22 V9 t 9 4 522
PR Pt s

3 E
PTI V72 t 3 t 1 612 49 9736 594

Area VIX V54 VILI II V57
Units

Note We could have split the rhombus
into 2 triangles and used
cosine rule

V5 I Fg
V54

p
R

Fg Fg

VT V59 t 1529 21529 Ea Cosa

94 29 29 58 COS 9

Cosa 38
Build triangle to

58 sina.ggp vzg
41

find sins since
want exact answer

30
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Question 9 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Area Varasina

strata V86
L 2068

Total area 21,112068
2068

2 V57

V57 Units
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10.�$�VFLHQWLVW�LV�VWXG\LQJ�WKH�QXPEHU�RI�EHHV�DQG�WKH�QXPEHU�RI�ZDVSV�RQ�DQ�LVODQG��

� 7KH�QXPEHU�RI�EHHV��PHDVXUHG�LQ�WKRXVDQGV��Nb���LV�PRGHOOHG�E\�WKH�HTXDWLRQ��

Nb� ����������H
����t

� ZKHUH�t�LV�WKH�QXPEHU�RI�\HDUV�IURP�WKH�VWDUW�RI�WKH�VWXG\�

� $FFRUGLQJ�WR�WKH�PRGHO�

� �D�� ILQG�WKH�QXPEHU�RI�EHHV�DW�WKH�VWDUW�RI�WKH�VWXG\��
(1)

� �E�� VKRZ�WKDW��H[DFWO\����\HDUV�DIWHU�WKH�VWDUW�RI�WKH�VWXG\��WKH�QXPEHU�RI�EHHV�ZDV�
LQFUHDVLQJ�DW�D�rate�RI�DSSUR[LPDWHO\����WKRXVDQG�SHU�\HDU��

(3)

� 7KH�QXPEHU�RI�ZDVSV��PHDVXUHG�LQ�WKRXVDQGV��Nw���LV�PRGHOOHG�E\�WKH�HTXDWLRQ

Nw� ����������H
í����t

� ZKHUH�t�LV�WKH�QXPEHU�RI�\HDUV�IURP�WKH�VWDUW�RI�WKH�VWXG\�

� :KHQ�t = T���DFFRUGLQJ�WR�WKH�PRGHOV��WKHUH�DUH�DQ�HTXDO�QXPEHU�RI�EHHV�DQG�ZDVSV�

� �F�� )LQG�WKH�YDOXH�RI�T�WR���GHFLPDO�SODFHV���
(4)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Nb 45 t 22020 Ost

a let t o

Nb 45 220 e

45 220 265
265 000 bees

b rate differentiate

dy
s 0 220 0 05 co Ost

e
0 Ost

when t 10 dy
s 18 14 18,000 year
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Question 10 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

C NW lot 800 e
o Ost

45 22020 Ost s lot 800 e
o Ost

22020 Ost 8002 0.05 35 0

22020.05 2828 35 0

let y s go Ost

2204 841
t 35 0

20042 354 800 0

use quadratic formula

4 1.829 Or y 1 988

I e o Ost 1.829 or 20 Ost s 1,988
neo ost In 1.829 T
O Ost Int 829 no solution
t s in 1 8290.85

12.08 years
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11.
y

x

C�

O

C�

Figure 4

� )LJXUH���VKRZV�D�VNHWFK�RI�SDUW�RI�WKH�FXUYH�C��ZLWK�HTXDWLRQ

 y� ��x3������ x ���

� DQG�SDUW�RI�WKH�FXUYH�C��ZLWK�HTXDWLRQ

 y� ���x�í���x��í��� x ���

� �D�� 9HULI\�WKDW�WKH�FXUYHV�LQWHUVHFW�DW��x = 
1

2

(2)

� 7KH�FXUYHV�LQWHUVHFW�DJDLQ�DW�WKH�SRLQW�P

� �E��8VLQJ�DOJHEUD�DQG�VKRZLQJ�DOO�VWDJHV�RI�ZRUNLQJ��ILQG�WKH�H[DFW�x�FRRUGLQDWH�RI�P
(5)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a
When so y 2 t t 10 for c

when I 4 42 t 15 t 7 4
for C2

b intersection points solve
simultaneously
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Question 11 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

2 3 10 422 1522 7

223 t 1522 422 1077 0

23C 3 t 1522 42 17 0

We know is a solution already
so let's divide by x 0.5

222 162 34
I 0.5 2 3 1522 422417

23C 3 x2
1622 422
1622 82

342117
342 13

É o

Je b tuba ta cwe know
this already 29

161 V16 412 1 34
212

165115281
16116 V33
41853
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Question 11 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

We can see from the graph that x is
positive
Is V53 4
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12.  In this question you must show all stages of your working.

  Solutions relying on calculator technology are not acceptable.

� 6KRZ�WKDW�

x x x a b3 8

1

2

ln d e

e

! "#
� ZKHUH�a�DQG�b�DUH�UDWLRQDO�FRQVWDQWV�WR�EH�IRXQG�

(5)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

use integration by parts

f
e se 3 in a da

U s In se ah
s x 3

It I V

Formula ur frog doc

in E f I d

s

y a
e i na f as doc

star in e t

I K Ine X
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Question 12 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 12 is 5 marks)

Put the limits in
k int toot
e4 ine t let tint t

yes 12 testy
yes test
s est t
as b t
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13.��L�� ,Q�DQ�DULWKPHWLF�VHULHV��WKH�ILUVW�WHUP�LV�a�DQG�WKH�FRPPRQ�GLIIHUHQFH�LV�d.

� � 6KRZ�WKDW�

Sn = 
n
�

 [�a����n�í���d]
(3)

� �LL��-DPHV�VDYHV�PRQH\�RYHU�D�QXPEHU�RI�ZHHNV�WR�EX\�D�SULQWHU�WKDW�FRVWV����

� � +H�VDYHV�����LQ�ZHHN����������LQ�ZHHN����������LQ�ZHHN���DQG�VR�RQ��VR�WKDW�WKH�
ZHHNO\�DPRXQWV�KH�VDYHV�IRUP�DQ�DULWKPHWLF�VHTXHQFH���

� � *LYHQ�WKDW�-DPHV�WDNHV�n�ZHHNV�WR�VDYH�H[DFWO\�����

� � �D�� VKRZ�WKDW�

n��í���n������� ��
(2)

� � �E��6ROYH�WKH�HTXDWLRQ�

n��í���n������� ��
(1)

� � �F�� +HQFH�VWDWH�WKH�QXPEHU�RI�ZHHNV�-DPHV�WDNHV�WR�VDYH�HQRXJK�PRQH\�WR�EX\�WKH�
SULQWHU��JLYLQJ�D�EULHI�UHDVRQ�IRU�\RXU�DQVZHU��

(1)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

I
s n s U t Ust Ust t Un it on

s at lat d that 2d t that n 2 d
latch il d

write this backwards

Sn stat in il d t Catch 2 d t t at 2d
at d t a

Add

25ns 2 at n il d t 2 at in il d t
2 at n il d t 2 at Ch i d

25h n ca at Cn il d
Sns I 2 at n il d



*P69601A03548* Turn over     

35

 

 

����������

Question 13 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Ii
a 10 9.20 8 40

This is arithmetic with
8 190.80
Sn 64

I 2110 h 1 t 0 80 64

I 120 0 8 ht 0 8 64

n I 20 0 8h40 8 128

20N 0 8 n t O 8h 128

0 8 n 2 20 8h t 128 0

0.8

M2 26Mt 160 0

b
n lo n 16 so
n 10 n 16

C If n 10 Vio s lot 9 1 0 8 2 8

It n 16 V16 lot 151 0.8 2
not
possiblei took 10 weeks to save enough
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14.  In this question you must show all stages of your working.

  Solutions relying entirely on calculator technology are not acceptable.

� �D�� *LYHQ�WKDW�

��VLQ��x�í������ �FRV��x�í�����

� � VKRZ�WKDW�

WDQ�x = 3 3
(4)

� �E��+HQFH�RU�RWKHUZLVH�VROYH��IRU����- ș ������

��VLQ��ș� �FRV���ș�������

� � JLYLQJ�\RXU�DQVZHUV�WR�RQH�GHFLPDO�SODFH�
(4)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

9 25in x 60 cos X 30
2 is in a CO 560 cos as in 60 OSX 0530

sine sin30

2 sins I cosec E cost E since's
sink V3 cos c E cosset I sink
2 sin x 25 cos c V3 cos at sine
sine 3V5 cos I

iI 35 fact that
sin 60 Cos 30

an X 353
b x 60 7 20 SO JC 720 t 60

tan 126 601 353 050 4180
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Question 14 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

tan 303 79.10
179.10

79.10C

0520160 420

20 60 79.1 259 I

0 79 I 60 259.1 60
2

Q 9 550 99 60
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15. 
A

����UDGh

r

r

F

ED
C

B

Figure 5

� $�FRPSDQ\�PDNHV�WR\V�IRU�FKLOGUHQ�

� )LJXUH���VKRZV�WKH�GHVLJQ�IRU�D�VROLG�WR\�WKDW�ORRNV�OLNH�D�SLHFH�RI�FKHHVH�

� 7KH�WR\�LV�PRGHOOHG�VR�WKDW

• IDFH�ABC�LV�D�VHFWRU�RI�D�FLUFOH�ZLWK�UDGLXV�r�FP�DQG�FHQWUH�A
• DQJOH�BAC� �����UDGLDQV
• IDFHV�ABC�DQG�DEF�DUH�FRQJUXHQW
• HGJHV�AD��CF�DQG�BE�DUH�SHUSHQGLFXODU�WR�IDFHV�ABC�DQG�DEF
• HGJHV�AD��CF�DQG�BE�KDYH�OHQJWK�h�FP

� *LYHQ�WKDW�WKH�YROXPH�RI�WKH�WR\�LV�����FP3

� �D�� VKRZ�WKDW�WKH�VXUIDFH�DUHD�RI�WKH�WR\��S�FP���LV�JLYHQ�E\

S� ����r����
1680

r

� � PDNLQJ�\RXU�PHWKRG�FOHDU�
(4)

� 8VLQJ�DOJHEUDLF�GLIIHUHQWLDWLRQ�

� �E�� ILQG�WKH�YDOXH�RI�r�IRU�ZKLFK�S�KDV�D�VWDWLRQDU\�SRLQW�
(4)

� �F�� 3URYH��E\�IXUWKHU�GLIIHUHQWLDWLRQ��WKDW�WKLV�YDOXH�RI�r�JLYHV�WKH�PLQLPXP�VXUIDFH�DUHD�
RI�WKH�WR\�

(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a Volumes area of cross section xdepth

Ir 0 8 h
s 0 Tr h

O 4 r h s 240
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Question 15 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Surface area s 2 1.210.81 2 htt r 0.8

0 8 t't 2hr to 8th
0 8 r t 2 8th

We want the surface area in terms
of r only Let's use to achieve
this
0 4824 290
n 2
h ga
sub this into
5 0 8 r t 2 8 r GE
5 0.8 r t 1880

b If 1 6 r 168 or 2

stationary when so

1 6 r 1680 r 2 0
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Question 15 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

1 6 r 1482 O

1 Gr 3 1680 0

r 3 1681
V3 1050

r too 10.16 CM
C 2 L 6 t 33608 3

643360
V3

When r 10.16

II I 643360
10.163

4.803

o i min
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16. 
y

�

C

R

xO

Figure 6

 � )LJXUH���VKRZV�D�VNHWFK�RI�WKH�FXUYH�C�ZLWK�SDUDPHWULF�HTXDWLRQV

x� ���VLQ� t    y� ���VLQ��t�����VLQ�t� � � � ��- t - 
π

2

� 7KH�UHJLRQ�R��VKRZQ�VKDGHG�LQ�)LJXUH����LV�ERXQGHG�E\�C��WKH�x�D[LV�DQG�WKH�OLQH�ZLWK�
HTXDWLRQ��x� ��

� �D�� 6KRZ�WKDW�WKH�DUHD�RI�R�LV�JLYHQ�E\�

8 8 4 48

2

0

− +( )∫ cos sin cost t t t
a

d

� � ZKHUH�a�LV�D�FRQVWDQW�WR�EH�IRXQG�
(5)

� �E��+HQFH��XVLQJ�DOJHEUDLF�LQWHJUDWLRQ��ILQG�WKH�H[DFW�DUHD�RI�R.
(4)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

9 f y g It

I 8 Sint

II 812 s int cost

6 Sint cost

Limits 2 0 8 sin't so
sin't so
t o
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Question 16 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Jc 4 85in t 4

sin't't
sint f
t sin F'I

5497 It

becomes

1 sina.tt 3s int losintcost at

4sintcostt3sint losintcostldt

Multiply out the brackets

I basin't cos't tying tl atyo the answer we want
need to use double angleto deal with all of these

cost Isin I
Re arranging both
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Question 16 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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(Total for Question 16 is 9 marks)

TOTAL FOR PAPER IS 100 MARKS
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