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�

�

CD AB

OC OA
 

 

� �
� �

sin

cos

sin

cos

�

�

� �

� �

 �
!

�!
"

� �!
! � �#

AB

OA

CD

OC

 

� �

� �

sin sin

cos cos

� � �

� � �

� � � � �

� � � � �

�

�

CD AB

OC OA
 

� � � �
� �

� �

sin sintan tan
cos cos

tan tan

� � �� � �
� � �

� � �

� �
� � � �

� �

� � �
 

� � � �
� �

� �

cos coscot cot
sin sin

cot cot

� � �� � �
� � �

� � �

� �
� � � �

� �

� � �
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� � � �
� �

1 1sec sec
cos cos

sec sec

� � �
� � �

� � �

� � � � �
� �

� � � �
 

� � � �
� �

1 1csc csc
sin sin

csc csc

� � �
� � �

� � �

� � � � �
� �

� � � �
 

 

�(�! ����	*�H "�%�� )*�+,+� "�# 
 #�
�$�  �$ 14% +�n W��= 9
�!� D�T ���%�= G��
$= U
  9�F$ &�4L�� �= �$

�1���� I5������ +
$�� G=��/ �$�L M
��  9�  :#�
$�� 15��� .=�2
� � � � � �2 , 4 ,... 2 .n� � � � � �� � � 

  ��n 1�2�% +<2$= �^��%�  D�T 6�O #�
$�� +% �x� � �=�% �=�� +
�$� U

 ���P�� �cos�  I%�;� D�T �� �sin� ��C� &�4L�� +% �x� x  �y  \�5��

&0B� +'K �)
= }��" �$ 1K= 9'� ~p� ���(� �$1� � +<2$= $� =�� &�4L��  �K
9� �$�L j�$ +���� �= &0B� ���2$ \�5% G1���/ 6�O #�
$�� 9���� #�K  3�� ��[@$

9� &0� j��2$ +% �x� t* .12�%  &0B� I
l  $� I5������ #�
$�� 9���� #�K
9� -�5n :&2�� �$�� 

 
 
 
 
 
 

+% :��'� ���F 
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�
���� ����� 

� � � �
� � � �
� � � �

sin 2 sin cos 2 cos

tan 2 tan cot 2 cot

sec 2 sec csc 2 csc

� � � � � �

� � � � � �

� � � � � �

� � � �

� � � �

� � � �

n n

n n

n n

 

j�� K&0B� :� .1�%�
�= $� I
l #�
$�� 9���� #�K 

� � � �

� � � �

� � � �

1) 30

1 3sin 30 sin30 cos 30 cos30
2 2
3tan 30 tan30 cot 30 cot 30 3
3

2 3sec 30 sec30 csc 30 csc30 2
3

� � �

� � � � � � � �

� � � � � � � � � �

� � � � � � � �

� 1 3� �sin 30 cos 30 cos30� � �sin 30 cos 30 cos30� � �1 � � �sin 30 cos 30 cos30sin30 cos 30� � �

� �� 3tan30 cot 30 cot 30 3� � �3tan30 cot 30 cot 30tan30 cot 30 cot 30� � �

� �� 2 3sec30 csc 30 csc30 2� � �2 3sec30 csc 30 csc30� � �

� �

� �

2) 120 90 30

3sin120 sin 90 30 cos30
2

� � � �

� � � �

� �90 30�9090�

� � 3sin 90 30 cos30� � �sin 90 30 cos30s n � �
 

� �
� �

1cos120 cos 90 30 sin30
2

tan120 tan 90 30 cot 30 3

� � � � � �

� � � � � �

� � 1cos 90 30 sin30� � � �cos 90 30 sin30cos 90 30� �
� � 3t 90 30 t 30� �tan 90 30 cot 30� �

 

� �
� �

� �

3cot120 cot 90 30 tan30
3

sec120 sec 90 30 csc30 2

2 3csc120 csc 90 30 sec30
3

� � � � � �

� � � � � �

� � � �

� � 3cot 90 30 tan30� � � �cot 90 30 tan30cot 90 30� �
� �sec 90 30 csc30 2� �sec 90 30 csc30sec 90 30 csc30� �

� � 2 3csc 90 30 sec30� � �csc 90 30 sec30csc � �

 

� �3) 315 270 45� � � �� �270 45�270270�  

� � 2sin315 sin 270 45 cos45
2

� � � � � �� � 2i 270 45 45� � � �sin 270 45 cos45� �  
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�� ���� �����  

� �
� �
� �
� �
� �

2cos315 cos 270 45 sin 45
2

tan315 tan 270 45 cot 45 1

cot 315 cot 270 45 tan 45 1

sec315 sec 270 45 csc45 2

csc315 csc 270 45 sec45 2

� � � �

� � � � � �

� � � � � �

� � � �

� � � � � �

� � 2cos 270 45 sin 45� � �cos 270 45 sin 45cos 270 45� �
� �tan 270 45 cot 45 1� �tan 270 45 cot 45tan 270 45 cot 45� �
� �cot 270 45 tan 45 1� �cot 270 45 tan 45cot 270 45 tan 45� �
� �sec 270 45 csc45 2� �sec 270 45 csc45sec 270 45 csc45� �
� �270 45 45 2� �csc 270 45 sec45csc 270 45 sec45� �

 

4) 750  
750 360
720 750 2 360 302
30

� � � � �  

1 3sin 750 sin30 , cos750 cos30
2 2

3tan 750 tan30 3 tan 750 tan30
3
3cot 750 cot 30 3 sec750 sec30
3

� � � �

� � � �

� � � �

31sin30 cos750 cos301
�sin30 cos750 cos30

3tan30 3 tan 750 tan30 �tan30 3 tan 750 tan30tan30 3 tan 750

3cot 30 3 sec750 sec30 �cot 30 3 sec750 sec30cot 30 3 sec750
 

� �
� �

� �

5) 210 180 30

1sin 180 30 sin30
2
3cos 180 30 cos30
2

� � � �

� � � � �

� � � � �

� �180 30�180180�
� 130 sin30� � �30 sin3030 �

� 330 cos30� � �30 cos3030 �

 

� �
� �

3tan 180 30 tan30
3

cot 180 30 cot 30 3

� � �

� � �

� 330 tan30� �30 tan3030 �
�30 t 30 3�30 cot 30�
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������ ����� 

� �
� �

2 3sec 180 30 sec30
3

csc 180 30 csc30 2

� � � � �

� � � � �

� 2 330 sec30� � �30 sec3030 �
�30 csc30 2�30 csc30�

 

� �
� �

� �

� �
� �

� �
� �

6) 150 180 30

1sin 180 30 sin30
2
3cos 180 30 cos30
2
3tan 180 30 tan30
3

cot 180 30 cot 30 3

2 3sec 180 30 sec30
3

csc 180 30 csc30 2

� � � �

� � �

� � � � �

� �� � �

� �� � �

� � � � �

� � �

� �180 30�180�
� 130 sin30� �30 sin3030 �

� 330 cos30� � �30 cos30�

� 330 tan30� � �30 tan3030 �
�30 cot 30 3�30 cot 30�

� 3230 sec30� � �30 sec3030 �
�30 csc30 2�30 csc3030 csc30�

 

 ��6Q* "�%�� 3.�1����H 
 �)
= +
�$� �% +
�$� U
 D'" IF�� ��/�K90 &0B� G==�/  �� 9���� #�K

U
 N��4� 9� �)
= 
�H�� � ��= +
�$� -
�H�� �% j�$ +
�$� -
�H 954
 G12�% -
#��B� ...G��= +
�$� -
�H �% �� .&H$ 

sin15 cos75 sin 60 cos30 sin10 cos80
cos15 sin 75 cos60 sin30 cos10 sin80
tan15 cot 75 tan 60 cot 30 tan10 cot80
cot15 tan 75 cot 60 tan30 cot10
sec15 csc75 sec60 csc30
csc15 sec75 csc60 sec30

� � �

� � �

� � �

� �

� �

� �

cos75 sin 60 cos30 sin10 cos80cos75 sin 60 cos30 sin10cos75 sin 60 cos30 sin10
sin 75 cos60 sin30 cos10 sin80sin 75 cos60 sin30 cos10sin 75 cos60 sin30 cos10
cot 75 tan 60 cot 30 tan10 cot80cot 75 tan 60 cot 30 tan10
tan 75 cot 60 tan30 cottan 75 cot 60
csc75 sec60 csc30csc75 sec60
sec75 csc60 sec30sec75 csc60sec75 csc60

tan80
sec10 csc80
csc10 sec80

�

�

�

tan80�

csc80
sec80
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�� ���� �����  

j��1�=�O$ #=1� &'�L :  #s i n 1 3 5 c o s 4 5 t a n 2 2 5� � �3 5 c o s 4 5 t a n 2 2 53 5 c o s 4 5 t a3 s a  $�
.1�%�
�= 

� � � � � �
sin135 cos45 tan 225 cot 315

sin 90 45 cos45 tan 180 45 cot 270 45

cos45 cos45 tan 45 cot 45

2 2 1 1 2
2 2

� � �

� � � � � �

� � �

� � � �

cos45 tan 225 cot 315cos45 tan 225cos45 tan 225

� � � � �45 cos45 tan 180 45 cot 270 45� � � �45 cos45 tan 180 45 cot 27045 cos45 tan 180 45 cot 270� � � �
cos45 tan 45 cot 45cos45 tan 45cos45 tan 45  

j��2�=�O$ IF�� : .1�%�
�= $� I
l # 

� � � �3sin cos sin cos
2 2

sin sin sin sin
2sin 2sin 0

x x x x

x x x x
x x

� �� � �  �� � � � � � �� � � �
� � � �

� � �
� �

 

j��3�=�O$ IF�� :  #
� �2sin 3 cos

2
3sin
2

�� � �

� �

 �� � �� �
� �

 ��� �
� �

 .1�%�
�= $� 

� � � �

� �

2sin 3 cos2sin 3 cos
22

3 3sin sin
2 2

2sin 3 cos
2sin sin sin2 tan

cos cos cos

�� � � �� � �

� �� �

�� � �
� � � �

� � �

% & � � � � � � �% &� � � � �� � ' ( ) *� �� � ' (�
 �  �� �� � � �
� � � �

 �� � � �� � � �� �� � � �
� �

 

j��4 �/$ :tan1 tan2 tan3 ... tan88 tan89B � � � � � �tan2 tan3 tan88 tan89tan2 tan3 tan88tan2 tan3 tan88 &'�L t* GB  $�
.1�%�
�= 
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������ ����� 

I� ��/�K :
2
�� +� � :t* G12�% 

� �� �

tan1 tan89 tan1 cot1 1
tan 2 tan88 tan 2 cot 2 1

tan 44 tan 46 tan 44 cot 44 1
tan 45 1

tan1 tan89 tan 2 tan88 ... tan 45 1

� � � �

� � � �

� � � �

�

� � � � � �

t 89 t 1 t1 1tan89 tan1 cot1tan89 tan1 cot1
t 88 t 2 t 2 1tan88 tan 2 cot 2t 88 t 2 t 2

t 46 t 44 t 44 1tan 46 tan 44 cot 44
1

�� �tan89 tan 2 tan88 tan 45 1�� �tan89 tan 2 tan88 tan 45tan89 tan 2 tan88 tan 45�� �

 

�=�O$ IF�� t*  6�O #1 9� .==�/ 

j��5 �/$ :2 2sin
3

� �
� +���� �= +
�$� 9��= D�T �  t* G12�% ���!n #

3sin
2
� � ��� �

� �
 .1�%�
�= $� 

2

23 2 2 8sin cos 1 sin 1 1
2 3 9

3 1 1sin
2 9 3

� � � �

� �

 �� �� � � � � � � � � � � �� �� � � �� � � �

 �� � � � � �� �
� �

 

j��6 #=1� &'�L :2 2 3cos cos
8 8
� �
� .1�%�
�= $� 

2 2 2 23cos sin cos sin 1
8 8 8 8
� � � �
� � � �2 3cos2

8
�  
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 3.�1 )���A�+,+� 

 �
�H +� �12 +<��52 9�F$ � 9H�H$ o%$�� u�� +% ���� �= o%$�� �$ 9�4%
9� �$�<H$ �� �1��L +% 9���� o%$�� 12�% +% -�5n $� o%$�� -
$ �  &H=

9� .�
��� 
��
$= 9� �x� �= #��^ $� 9���� #$ � #�� �% +� �
��/ ���'� �<B�H �

�/ �H� �
�L +�4T� 9.�� +
�$� � �1
=� =�15<H$ &@�� �= $�  I�2 Q%�]�
9� �x� �= I
l .�
��/ 

�
�L u�� �=  +
�$3@$OBA
�

 9� ���Y��O +��L &2$= �x� �= �% :&2�� �$�� 

sin sin sin
1

cos cos cos
1

y y y
r
x x x
r

� � �

� � �

� � � � �

� � � � �
 

� � � � � �2 2 2
OA AB OB� �  

2 2 2

2 2

2 2

1
sin cos 1.......

x y r
x y

� �

� � �

� � �

� � � ,

 

 
  

N/'���M?'������ 'F"> � '*�*� G����
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������ ����� 

&0B� m
�4� �$ 9H�H$ o%$�� �
�H &O�
�= #$�%  �=�'� �=�.<H$ 9���� #�K
:+� �
�$= 

sintan tan ......
cos

y
x

�� �
�

� � � ,,  

coscot cot .......
sin

x
y

�� �
�

� � � ,,,  

1sec sec .........
cos

r V
x

� �
�

� � � � ,  
1csc csc .......
sin

r V
y

� �
�

� � �  

9� 9���� 9H�H$ +]%$� ��5% $� 6�O +]%$� �5* 15���. 
 3.�1)*�+,+� )�	� 

+% 9H�H$ o%$�� �$ #�0P@$ ����'� �,$ �$ +� o%$�� 9� &H= +% 1
�  o%$�� ���
9� =�
 9���� 9��O  o%$�� 9H�H$ o%$�� �$ �=�.<H$ �% � ==�/+% $� 9��O  &H=

9�  :�
��� 
2 2 2 2sin cos 1 sin 1 cos ......� � � �� � � � � ,2sin2�  
2 2 2 2sin cos 1 cos 1 sin ......� � � �� � � � � ,,2sin2�  
2 2 2 2 2

2 2
2 2

2 2 2

2 2

sin cos 1 sin cos 1 cos

sin cos 1 tan 1 sec
cos cos cos

tan sec 1......

/� � � � �

� � � �
� � �

� �

� � � � � �

� � � � � �

� � � ,,,

2sin2�

 

2 2 2 2 2sin cos 1 sin cos 1 sin/� � � � �� � � � � �2sin2�  
2 2

2 2
2 2 2

2 2

sin cos 1 1 cot csc
sin sin sin

cot csc 1...... V

� � � �
� � �

� �

� � � � � �

� � � ,
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�� ���� �����  

2 2 2 2tan sec 1...... sec tan 1......V� � � �� � ,,, � � �2tan2�  
2 2 2 2cot csc 1...... csc cot 1.......V V� � � �� � � ,� � ,2cot2�  

 ���%1'�(�! "�# �(�! R�G � �%�� ;% )*�+,+� 	S%' "�# 
9� ����T 9K�/  �
�H � 12�% �12 �=$= +
�$� 9���� &0B� U
 +� =�2

&0B�  j�� �= +� =�$= =�"� o%$�� \�5% G12�% A��]� ���[� +
�$� 9���� #�K
9� &0B� U
 �=�% ���4� &0B� �
�H �$��  &O�
�= $� ���[� +
�$� 9���� #�K

.��
�'� 
1 �(�! �6# ���%1' R�G � )*�+,+� "�# sin� 

 �/$sin� &0B� �
�H 12�% �12 �=$= % -�5n $� +
�$� �� #�K+ 9� &H= .�
��� 
sin sin ......� �� ,  

2 2 2 2

2

sin cos 1 cos 1 sin

cos 1 sin ........

� � � �

� �

� � � � �

� � � ,,

2sin2�  

2

sin sintan tan ......
cos 1 sin

� �� �
� �

� � � ,,,
�

tan�  

2cos 1 sincot cot .....
sin sin

V� �� �
� �

�
� � � ,cot�  

2

1 1sec sec ......
cos 1 sin

V� �
� �

� � �
�

sec�  

1sec
sin

�
�

�sec� �
  

  
1sec .......
sin

V�
�

� � ,  

&0B� :j��  +
�$� 9���� #�K�  +�
��^ 1�%�
�= $�3sin
2

� �  �= � �=�%

.12�% +<2$= �$�L j�$ +���� 
3sin
2

� �  
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�	���� ����� 

2

2 3 1cos 1 sin cos 1
2 2

� � �
 �

� � � � � �� �� �
� �

 

2 2

3 3
sin 2 2tan tan 311 sin 31 2

2

�� �
�

� � � � �
�  �

� � �
� �

 

2

2

3 11
21 sin 1 32cot cot

sin 33 3 3
2 2

�� �
�

 �
�� �

� � �� � � � � �  

2 2

1 1 1sec sec 211 sin 31 2
2

� �
�

� � � � �
�  �

�� �
� �

 

1 1 2 2 3csc csc
sin 33 3

2

� �
�

� � � � �  

2 �(�! �6# ���%1' R�G � )*�+,+� "�# cos� 
.1�V�'� &L= 9���� o%$�� �= 

2 2 2sin 1 cos sin 1 cos ......� � � �� � � � � ,2sin2�  
2sin 1 costan tan ......

cos cos
� �� �
� �

�
� � � ,,tan�  

2

cos coscot cot .......
sin 1 cos

� �� �
� �

� � � ,,,
�

cot�  
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�� ���� �����  

1 1sec sec ........
cos cos

V� �
� �

� � � ,sec�  

2

1 1csc csc ........
sin 1 cos

V� �
� �

� � �
�

csc�  

&0B� :j��  +
�$� 9���� #�K� #��^ 1�%�
�= $�  +�1cos
2

� �  �= � �=�%

.152�% +<2$= �$�L j�$ +���� 
2

2 1 1 3sin 1 cos sin 1 1
2 4 2

� � �  �� � � � � � � �� �
� �

 

2

2
1 31
21 cos 2tan tan 31 1cos
2 2

�� �
�

 ��� �� � �� � � � �  

2 2

1 1
cos 1 32 2cot cot

33 31 cos 11 22

�� �
�

� � � � � �
�  �� � �

� �

 

11 1sec sec 21cos
2

� �
�

� � � �  

2 2

1 1 1 2 2 3csc csc
33 31 cos 11 22

� �
�

� � � � � �
�  ��� �

� �

 

3 �(�! �6# ���%1' R�G � )*�+,+� "�# tan� 
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�
���� ����� 

�/$tan� &0B� �
�H 12�% �12 �=$= % -�5n $� +
�$� �� #�K+ 9� &H= .�
��� 
2 2

2 2 2
2 2 2

2 2
2 2

2

sin cos 1sin cos 1 cos
cos cos cos

1 1tan 1 cos
cos tan 1
1cos ........

tan 1

/ � �� � �
� � �

� �
� �

�
�

�
� � � � �

� � � � �
�

� � ,
�

2sin2�

 

2

sintan sin tan cos
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13 13 13 13

�
 �  �� � �� � � �
� � � �

  #��B�

:+% &H$ 

 (m@$2
5cos
13

�    (A2
5sin
13

�   
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 (q2
5cos
13

   (= 2
5sin
13

 

32 
 �/$2sin
3

x �  t* G12�%2sin 2sin 1x x� � :+% &H$ #��B� 

 (m@$9
4

  (A4
9

   (q9
25

  (= 25
9

 

33 
�=�O$  9���� #2 2cos sin

10 10
x x
� :+% &H$ #��B� 

(m@$ sin
5
x   (Asin

10
x  (qcos

10
x (= cos

5
x 

34 

 �/$�  �= �=�� +
�$�sin 0� � -
$ �= G12�%  ���Fsin 2�  #��B�
:+% &H$ 
 (m@$0  (A1   (q2  (= 3 

35 

 ��/�K1sin
2

x �  ��= D�T �x  &'�L t* G12�% ��= +���� �=

tan x :+% &H$ #��B� 

 (m@$3  (A3�  (q3
3

  (= 3
3

� 

36 
 IF��4 4sin cos

12 12
� �

� :+% &H$ #��B� 

(m@$ 5
8

  (A7
8

   (q9
8

  (= 11
8
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 �/$4sin
5

� � ��C� #�� j�$ D�T Gx  ��= D%� �= �� ��= D�T �

 G12�% +<2$= �$�Lcos� :+% &H$ #��B� 

 (m@$3
5

  (A5
3

   (q3
5

�  (= 5
3
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38 

 >�^ �= �/$2 2sin cos 1� �� �  +%2cos �  I
l +]%$� =�2 ��B;�
9� IF�� .=�2 

(m@$ 2 21 tan csc� �� �   (A2 21 tan sec� �� � 
 (q2 21 tan sec� �� �  (= 2 21 tan csc� �� � 

39 
�=�O$  9���� #� �2 21 2 sin 1 sinx x� � :+% &H$ #��B� 
 (m@$2csc x    (A2sec x   

(qsin cosx x�  (= sin cosx x� 

40 

�=�O$  9���� #sec csc
sec csc

� �
� �
�
�

 :+% &H$ #��B� 

 (m@$2tan�    (A1 tan
1 tan

�
�

�
�

   

 (q1 tan
1 tan

�
�

�
�

   (= tan 1
tan 1

�
�
�
�

 

41 

 ��/�K1sin
2

x �  ��= D�T �x  &'�L t* G12�% ��= +���� �=

2cos x :+% &H$ #��B� 
 (m@$2�  (A2   (q3� (= 3 

42 
 IF��4cos180 3sec180 2tan180� �3sec180 2tan1803sec1803sec180 :+% &H$ #��B� 

(m@$   1�    (A1   (q2  (= 3 

43 
 IF��2 24cos 4sin� �� :+% &H$ #��B� 

 (m@$cos2�  (A4cos��  (q4cos� (= 4cos2� 

44 
 #=1� &'�Lsin30 cos30

sin10 cos10
�
cos30
cos10

� :+% &H$ #��B� 

 (m@$0  (A1   (q2  (= 3 
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45 

 IF��� �2sin cosx x� :+% &H$ #��B� 
 (m@$cos2x    (Asin 2x   

 (q1 2sin cosx x�  (= 1 2sin cosx x� 

46 
 IF��3csc20 sec20�sec20 :+% &H$ #��B� 

 (m@$2  (A3   (q4  (= 5 

47 
 IF��3sin cosx x :+% &H$ #��B� 

 (m@$sin 2x  (Acos2x  (q3 sin 2
2

x (= 3sin 2x 

48 
 IF��sin2 cos88 cos2 sin88�cos88 cos2 sin88 :+% &H$ #��B� 

 (m@$1   (A2   (q3  (= 4 

49 
�=�O$  9���� #tan cos

2
� � :+% &H$ #��B� 

 (m@$cos�  (Asin� (q sin 2� (= sin cos
2 2
� � 

50 
 IF��tan 660 sin 660

cos750 cot 750
�
�
sin 660  
cot 750

 :+% &H$ #��B� 

 (m@$1   (A2   (q3  (= 5 

51 
�=�O$  9���� #sin75 sin15� sin15 :+% &H$ #��B� 

(m@$ 2 2
3

  (A1
2

   (q6
2

  (= 3
2

 

52 
 IF��cos75 cos15�cos15 :+% &H$ #��B� 

 (m@$6
2

 (A 3
2

  (q2
2

� (= 2
2

 

53 
 �$��B�2 21 tan sec� �� � y&H$ +]%$� r�� +n 

(m@$ #��B���   (A&;%�]�  (q+@=�4� (= �=�O$ 
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54 

 IF��6 6sin cosx x� :+% &H$ #��B� 
 (m@$2sin x    (A2cos x   

(q 2 21 3sin cosx x�   (= 2 21 3sin cosx x� 

55 

 ��/�K1tan
2

x � �  �csc 0x  0  &'�L t* G12�%sin x  #��B�

:+% &H$ 

 (m@$5
4

  (A5
4

�  (q5
5

  (= 5
5

� 

56 
�=�O$  9���� #sin 2 2sin

2cos 2
x x
x
�

�
 :+% &H$ #��B� 

 (m@$sin x  (Asin
2
x  (qcos

2
x (= cos x 

57 

�=�O$  9���� #4 22sin 4cosx x� :+% &H$ #��B� 
 (m@$21 cos x�   (A42 2cos x�   

 (q21 cos x�   (= 22 2cos x� 

58 
�=�O$  9���� #11 5cos cos

12 12
� �
� :+% &H$ #��B� 

 (m@$6
2

  (A6
2

� (q 3
2

  (= 3
2

� 

59 
 �/$tan 7x � �=�O$ G12�%  #tan3x :+% &H$ #��B� 

 (m@$7
2

  (A7
3

  (q7
4

  (= 7
5

 

60 
 ��/�Ktan 5

2
�

�  t* G12�%sin� :+% &H$ #��B� 

(m@$ 13
5

  (A5
13

   (q14
5

  (= 5
12
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61 
 �/$3sin
5

� �  t* G12�%cos2� :�$ &H$ ���0� 

 (m@$4
5

  (A16
25

   (q7
25

  (= 7
25

� 

62 
 IF��7sin sin

12 12
� � :�$ &H$ ���0� 

 (m@$1
3

  (A1
4

   (q1
4

�  (= 1
3

� 

63 
 IF��4 4cos sin

12 12
� �

� :+% &H$ #��B� 

(m@$ 1
2

  (A3
2

  (q2
2

  (= 3
2

� 

64 
 IF��4 4sin cos

12 12
� �

� :+% &H$ #��B� 

 (m@$1   (A3
4

   (q7
8

  (= 9
16

 

65 
 IF��sin10 sin50 sin70� �sin50 sin70sin50sin50 :+% &H$ #��B� 

 (m@$0  (A1   (q2  (= 3 

66 
�=�O$ IF��  #cos20 3sin 20

cos40
� 3sin 20 :�$ &H$ ���0� 

 (m@$2  (A3   (q2  (= 3 

67 
 IF��1cot

sin
�

�
� :�$ &H$ ���0� 

 (m@$sin
2
�  (Acos

2
�  (qtan

2
� (= cot

2
� 

68 
 �/$1tan

4 5
� � �� �� �

� �
 t*  G12�%tan 2� :�$ &H$ ���0� 

 (m@$1
5

  (A1
8

   (q12
4

  (= 12
5
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69 

�=�O$ IF��  #2cos sin
4 4
� �� � �  �� �� � � �

� � � �
 :�$ &H$ ���0� 

 (m@$cos sin� ��   (Acos2�   
 (q1 sin2��   (= 1 sin2�� 

70 
�=�O$ IF��  #� � � �1 sin sin

2sin
a b a b

a
� � �% &' ( :�$ &H$ ���0� 

(m@$ sin a (A sinb  (qcosa (= cosb 

71 
 IF��sin10 sin 6

cos10 cos6
x x
x x
�
�

 :�$ &H$ ���0� 

 (m@$tan 2x  (Acot 2x  (qcot 4x (= tan 4x 

72 

 ��
$= r�42 �/$5cm  r�]L +
�$� �4  N$ ���0� r�]L &��B� G12�%
:�$ 

 (m@$5
18
�  (A18

25
�  (q25

18
� (= 

18
� 

73 

#��B<� u�� o�C�  r7TJ$10cm  &H$ ���0� u�� &��B� G&H$
:�$ 

(m@$ 100 3
18 4

  (A16 3
36

  (q100 3
36

 (= 100 2
13

 

74 

 ��
$= r�42 �/$9cm  #3��� +
�$� �20  �= +� 9H�L j�^ G12�%
9� I���� ���[� +
�$� I%�;� :�$ &H$ ���0� =�2 

 (m@$
9
cm�  (Acm�  (q

2
cm� (= 

4
cm� 

75 

 #3��� +
�$� I%�;� N�L j�^ �/$� Gcm:�  �� r�42 j�^ �
12cm:+% &H$ #��B� #3��� +
$�� ��$1�$ t* G12�%

 (m@$
2
�  (A

8
�   (q

4
�  (= 2

3
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76 

�=�O$  9���� #tan
2
A B� �

� �
� �

 :+% &H$ #��B� 

 (m@$
tan

2

2

A B

a b

� �
� �
� �
�

   (A
� � tan

2
A Ba b

a b

� �� � �
� �

�
  

 (q
tan

2

2

A B

a b

� �
� �
� �
�

  (= 
� �

� �

tan
2

A Ba b

a b

� �� � �
� �

�
 

77 

 ��/�KA GC  u�� U
 9��$= #�
$��a Gc  �� I%�;� r7T$ j�^

 t* G12�%a c
a c
�
�

 :+% &H$ #��B� 

 (m@$� �
� �

cos
cos

A B
A B
�
�

   (A� �tan A C�   

 (q
cos

2

cos
2

A C

A C

� �
� �
� �

� �
� �
� �

  (= 
tan

2

tan
2

A B

A B

� �
� �
� �

� �
� �
� �

 

78 

#��B<� u�� o�C�  r7TJ$84cm  �� 9^�C� ��
$= r�42 G&H$
:�$ &H$ ���0� 

 (m@$84 3
18

  (A28 3
18

  (q84 3
6

 (= 84 3
3

 

79 
#��B<� u�� o�C�  r7TJ$8cm :�$ &H$ ���0� u�� r�.��$ G&H$ 

 (m@$4 3
6

  (A8 2
6

  (q8 3
3

 (= 2 12
3

 

80  �/$ABC #��B<� u�� U
  � -�L�B@$,a b 6�H j�^  G�K,A B 
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6�H I%�;� #�
$�� }���<@�%  &H�= I
l +]%$� �$1� G12�% ���[� #�K
:&H$ 

 (m@$2
sin sin
a c
A C
�   (A

sin sin
b c
B C
�   

(q 
sin 2 sin
a c
A C
�   (=  

sin 2 sin
c a
A C
�   

81 

 �/$A GB  �C  Gu�� 9��$= #�
$��a Gb  �c  j�^ }���<@�%

 t* G12�% �� r7T$sin sin sinA B C
a b c
� �
� �

 :+% &H$ #��B� 

 (m@$sinC
c

  (Asin
2
C
c

  (q2sinC
c

 (= sin 2C
c

 

82 

 �� r�.��$ +
�$� ��/�K G1�V�'� ���4� $� &��= r�.��$30  +%60 
�1K��� G=�2 I
10�  �155�74m .=�2 U
=3� &��= +% 

 (m@$74 3  (A73 3  (q37 3 (= 37 2 

83 
 9���� +@=�4� I� U
22cot 4cot 2 0x x� � � :�$ &H$ ���0� 

 (m@$
4
�  (A

2
�   (q

6
�  (= 

3
� 

84 
 &'�L �$1� #$�%x  +@=�4�22sin sin 0x x� � 9� 61F .15� 

 (m@$
4
� (A 

3
�

�  (q
3
�  (= 

6
� 

85 

 &'�L �$1� #$�%a  �<B�H
sin sin

2

x y a

x y �
� � 

!
"

� �!#

 9� I� #$�$= .12�% 

 (m@$2a �  2�   (A2 2a� � �   
 (q2 2a� � �  (= 2a � 2� 

86  +@=�4� I� U
5 3 10cos 0x� � :+% &H$ #��B� 
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 (m@$25
4
�  (A25

7
� (q 11

4
� (= 25

6
� 

87 
 +@=�4�2 2sin 0�� �  I
l &'�L �$1� #$�%� y&H$ &CF 

 (m@$
2
�  (A

3
�   (q

4
�  (= 

6
� 

88 

&'�L �$ U
 �$1� +%  I
l #�Kx  +@=�4�3cos3
2

x � 9� 61F .15�

 (m@$2
3 18
k� �

�   (A2
3
k�

�   

(q 2
3
k�    (= 2

18
k �� � 

89 

 +@=�4� I�cot 1 0� � � :�$ &H$ ���0� 

 (m@$
4

k �� �   (A 
5

k �� �    

 (q2
18

k �� �   (= 
6

k �� � 

90 

 +@=�4� �[" U
sin 3cos2 1 0x x� � �  +�� �,x � �3 �  G12�%
:+% &H$ #��B� 

 (m@$
6
�  (A

6
�

�  (q
4
�  (= 

4
�

� 

91 
 �<B�H4

tan tan 2

x y

x y

� � �!
"
! � � �#

 .=�$= I� 15n 

 (m@$U
 I�  (AI��=  (q9% &
�!� (= =�$1� I� 

92  +@=�4� �<B�H I� U
3
tan tan 2 3

x y

x y

� � �!
"
! � � �#

 :�$ &H$ ���0� 
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 (m@$
3

x y �
� �   (A

4
x y �
� �   

 (q2 ,
3 3

x y� �
� �  (= x y �� � 

93 

&'�L +����  D%�� #�K1 cos
3 3

xy  �� � �
� �

 :�$ &H$ ���0� 

 (m@$1 1,
3 3

% &�) *' (
    (A1 1,

9 9
% &�) *' (

   

 (q� �1,1�   (=  

94 

 �/$� � 2cos 5f x x� � &'�L ��'� #$�% G12�%  #�Kx  +]%$� �$1�
.&H$ &H�= I
l 

 (m@$� � 0f x �   (A� � 0f x �   
 (q� � 0f x 0   (= � � 0f x 0 

95 

 D%��2tany x� m
�4� +���� ��'� �= .&H$ I
l &�F�� #$�$= =�� 
 (m@$vL�5<�    (A1
$3<� +� vL�5<� +�   

 (q&H$ &%�,   (= .&H$ 1
$3<� 

96 
 D%��siny x�  j$��<�$ �=3,

2 2
� �% &
) *' (

 .&H$ &�F�� r�� +n #$�$= 

 (m@$vL�5<�    (A +� vL�5<� +�1
$3<�   
 (q&H$ &%�,   (= .&H$ 1
$3<� 

97 
 D%�� m
�4� +����25sin

6
y �
� :�$ &H$ ���0� 

(m@$ 1
2

  (A   (q3
2

  (= 3,
2 2
� � ��� �

� �
 

98  �/$� �tany x t� � Gt x� �  &'�L t* G12�%y :�$ &H$ ���0� 
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 (m@$0  (A1   (q9% &
�!� (= tan x 

99 
&0B�  9����� �1sin 1� � :�$ &H$ ���0� 

 (m@$
4
�  (A3

2
�   (q

2
�  (= 

6
� 

100 
 &'�L1 3cos

2
�  �

�� �� �
� �

 :+% &H$ #��B� 

 (m@$5
3
�  (A

4
�

�  (q5
6
�  (= 

4
� 

101 
 IF��� �1 1 3tan 3 tan

3
� �  �

� � �� �� �
� �

 :+% &H$ #��B� 

 (m@$
2
�

�  (A
2
�  (q 0   (= � 

102 

+]%$� 9�� �=  #2 2 2sin cos sin 2A A A� � � +
�$� G&H$ �$�L�%  #
A y&H$ �$1� 

 (m@$
2
�  (A

3
�   (q

4
�   (=

6
� 

103 
 �/$1sin cos
3

x x� �  t* G12�%sin 2x :�$ &H$ ���0� 

 (m@$8
9

  (A8
9

�   (q9
8

  (= 9
8

� 

104 
 IF��4 4 2sin cos 2cosx x x� � :�$ &H$ ���0� 

 (m@$1   (A2   (q3  (= 4 

105 
 IF��1 1

sin tanx x
� :�$ &H$ ���0� 

(m@$ sin
2
x  (Acos

2
x  (qtan

2
x (= cot

2
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106 
 �/$tan cot 4x x� �  t* G12�%sin 2x :�$ &H$ ���0� 

 (m@$1
2

 (A 1
3

    (q1
4

  (= 1
6

 

107  IF��1 tan18
1 tan18
�
�

  :�$ &H$ ���0� 

 (m@$sin 27  (Atan 27  (qcos27 (= cot 27 

108 
 �/$tan cot 2x x� �  IF�� G12�%3 3tan cotx x� :�$ &H$ ���0� 

 (m@$1   (A2   (q3   (=4 

109 
 IF��cos3 sin sin 2

sin3 sin 2 cos
� � �
� � �

�
�

 :�$ &H$ ���0� 

 (m@$tan�  (Acot�  (qsec� (= csc� 

110 
 IF��� � � �2 2cos cos cos2 cos2x y x y x y� � � � :+% &B
��B� 

 (m@$1   (A2   (q3   (=4 

111 
 IF��sin50 3cos50� 3cos50 :�$ &H$ ���0� 

(m@$2sin 20 (A 2cos20  (qtan 20 (= cot 60 

112 
 IF��cos20 cos40�cos40 :�$ &H$ ���0� 

(m@$ cos10  (Atan10  (qsin10 (= cot10 

113 
 IF��sin 1 tan tan

2
xx x ��� �

� �
 :�$ &H$ ���0� 

 (m@$tan x  (Acot x  (qsin x (= cos x 

114 
 IF��sin65 cos65 2 cos20� � :�$ &H$ ���0� 

 (m@$0  (A1   (q2  (= 3 

115 
 IF��3sin sin

1 3cos cos2
� �
� �
�

� �
:�$ &H$ ���0�

 (m@$tan�  (Acot�  (qsec�  (=csc� 
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116  IF��sin10 sin 20
cos10 cos20

�
�
sin 20  
cos20

 :�$ &H$ ���0� 

 (m@$sin15 (A cos15  (qtan15 (= sec15 

117 
 IF��sin 1 cos

1 cos sin
x x
x x

�
�

�
 :�$ &H$ ���0� 

 (m@$2sin x  (Acos2x  (q2tan x (= 2csc x 

118 
 IF��sin 2

1 cos2
�
��

 :�$ &H$ ���0� 

 (m@$tan�  (Acot�  (qsec�  (=csc� 

119 
 �/$2cos

4 2
�

�  t* G12�%cos
8
� :�$ &H$ ���0� 

(m@$ 2
4

  (A2   (q2 2
2
� (= 2 2

2
� 

120 
 �/$2tan
3

� �  �tan 1+ �  IF�� G12�%� �tan � +�  &H$ ���0�

:�$ 
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