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12 700520 7 cos

3 0

100501 7050 12
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Sasso 4 Gcosefs
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4 5 cos c 4 3 sink

sink 5g cos c

t.co i tan x

7L tan f Sz 59.040
A

sa

a
By CAST IT

So 7L 59 OG 360 S9 OI

30S

Bae

Hence
y tankyn

59.04 120.96 300.96

i i i

g I
y

3

180 1800

i 2 1210 3010

PhysicsAndMathsTutor.com

michellewright
Pencil

michellewright
Pencil



PhysicsAndMathsTutor.com

michellewright
Text Box
2.

michellewright
Pencil



32

*P58346A03248*

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

12. (a) Show that the equation 

4 cos  tan 

  can be written in the form

6 cos2 
(4)

 (b) Hence solve, for 0  x  90°

4 cos 3x x tan 3x

  giving your answers, where appropriate, to one decimal place. 
  (Solutions based entirely on graphical or numerical methods are not acceptable.)

(4)
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14. The curve C, in the standard Cartesian plane, is defined by the equation 

x = 4 sin 2\� � � �
4 4

π πy− < <

 The curve C passes through the origin O

 (a) Find the value of d
d
y
x

 at the origin.
(2)

 (b) (i) Use the small angle approximation for sin 2y to find an equation linking x and y 
for points close to the origin. 

  (ii) Explain the relationship between the answers to (a) and (b)(i).
(2)

 (c) Show that, for all points (x, y) lying on C,

d

d

y
x a b x

=
−
1

2

  where a and b are constants to be found.
(3)
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Question 14 continued
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Answer ALL questions.  Write your answers in the spaces provided. 

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

1 cos 4
2 sin 3

θ
θ θ
−

(3)
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cos 4-0 X I -C Sin 3-0 I 30
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!"#$(a)  6olve, for ±����-!! � ����, the eTuation
� sin2!! + sin ! + � = � cos2!!

    JivinJ \our ansZers to 2 deciPal Slaces�
%&'

  (E)$+ence find the sPallest Sositive solution of the eTuation

�sin2(2ș�±����) + sin(2ș�± ���) + � = � cos2(2ș ± ���)

    JivinJ \our ansZer to 2 deciPal Slaces�
%"'
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E-ooq.tl
cost 3C I 1 - sinZK

f÷÷÷÷÷÷÷÷÷÷:-. BP3sin> it sink + 8=9 - 9 Sin
' K

a d

'i'÷÷÷÷÷÷g•:µ••µ.•⇒g÷sins = - § - ① -

sink = ¥

Ñ "= " " " "" +
°

"
" """ "

°

" = " " " "°" " """ " ①

µ
,b) 2-0 -30° = - 100 -53°

✗

pH •-÷÷÷ :20 = 10 -53°
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7.!

f ( ! ) = 2 x " − 5 x 2!#!"!!#!"

! $%&'(!)*+)!,! + 2) is a factor of f ( ! ), find the value of the constant "-
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!"  6oPe $ level students Zere Jiven the folloZinJ Tuestion�

  6olve, for ±��� � ș � ���, the eTuation

cos ș� �2 sin�ș

  7he attePSts of tZo of the students are shoZn EeloZ�

6tudent ! 6tudent "

cos ș� �2 sin�ș cos ș� �2 sin�ș
!"#$ș� �2

ș�= �����

cos2$ș� �� sin2�ș

� ± sin2�ș� ��sin2�ș

2 1
sin

5
θ =

1
sin

5
θ = ±

26.6θ °= ±

  (a)  ,dentif\ an error Pade E\ student !%
#$%

  6tudent %�Jives ș�= ±2���� as one of the ansZers to cos ș� �2 sin�ș%

  (E)  (i)  ([Slain Zh\ this ansZer is incorrect�

    (ii) ([Slain hoZ this incorrect ansZer arose�
#!%
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