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ANSWERS OF CHAPTER ONE:-TRIGNOMETRY 

SECTION: - 1.1  

Part one: using the sum and difference identities, condense each of the following 

and express as a trig function of a single angle  

1. sin 97 cos 43+cos 97 sin 43 = sin( 97+43)= sin 140 

2.  cos72cos130+ sin72sin130=cos(72-130)=cos(-58)= cos58 

3.   

��
������ ��
����
��
���� = tan( 140-60)= tan 80 

4.  sin 
�� cos

���  – cos 
�� sin 

���  =sin(	�� � ���  ) =sin (� ��
� ) =  - sin
��
�  

5. cos 
�� cos

�� - sin
�� sin 

��  = cos(
�� � �� ) = cos 


����    

6.  

����	�	���� 
�	
���� ����  = tan# �� + 

�� ) = tan 
��
� 

Part two: use the sum and difference identities with unit circle values to find 

exact answers for the following. 

7. tan(-1050) = -tan1050 = -tan( 45+60) = -[	 
�������� ��
���� ��
����] = -[

�√�
�
∗√� ] 

 = -[

�√�
�√�] = 

�
�√�
�√�   

8. Sin345 = sin (300 + 45) = sin 300cos 45+ cos 300sin 45= -	√��  *
√��  + 


� * 
√��   

           = - 
√��  + 

√��  = 
√��	√��  
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Part three: - given csc ∝ = 

��      

�� '∝' (				 tan) * � ��      
���  ' ) ' 2(	  

Sin∝*	 �
� 							,-.�	 ∝ + /0,�		 ∝= 1 

 /0,�		 ∝= 1-	,-.�	 ∝ 							                1+12.�) * ,3/�)               ,-.�	) + /0,�		)= 1 

/0,�		 ∝=1�	#5/13	7�              1�	#�	��		7� = ,3/�)           ,-.�	) * 1 � /0,�		) 

/0,�		 ∝= 1- 
��
�8                         1+ 

8
� = ,3/�)                       ,-.�	) * 1 � 9��:� 

/0,�		 ∝= 

��
�8                             ,3/�) =  

��
�                            ,-.�	) = 1-  

���                             

cos	∝	= -	
�
�                                 sec) * 
��                               ,-.�	) = 

8��                             

tan	∝ = -	 �
�                               ∴ /0,) * ��                           sin) = -	��           

9. sin (∝ 	�)	7 = sin∝ /0,) +cos∝ sin) =	 �
� *
�	�	 - ( 
�
� )*( - 

�� )= =	���� -		��	��	– = -  

���      

10.  cos()�∝ )= cos)	/0,< � ,-.)	,-.< = 
�� *� 
�	
�	 -	#�	��	7 ∗ #	 �
�7 

=�	�=�� � 
���   =- 
����  

11.  tan(∝ �)7= 

��∝	� ���>
�	
��? ���> = 

�	 @AB	�	� 
�9� @AB:∗#� � 		7 = 

A�
� @AC  = 

A�BAAC  = 

���  
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Part four: - if sinD =- 
��  and	D is in third quadrant find the following  

 							,-.�	D+ /0,�		D= 1                      12. Cos (D +
�� ) = cos	D/0, �� � ,-.D,-. ��  

        /0,�		D= 1-	,-.�		D                      -	�� *-	
�  - (-	�� )*(	√��  ) = -	 �
� + 	�√�
�   =
�√��	�
�    

        /0,�		D=1�	#�3/57�                13. tan2D * tan(D � D7=	 
��E����E
�
��E
��E = 

      /0,�		D= 1	- 8��                              

� �� 
�9� :∗# � 		7 = 
C 
� FAC  = 

C GAC  = 
���    

        /0,�		D= 

���  

         cos	D	= -	��  

        tanD * HI�EJKHE *	 �
�@L @ 	=	��                              

Part five: - verify the following identities  

14. sin(( � M7 = sinx 

       sin(/0,M � 	/0,(sinM = sinx 

      0*cosx – (-1)∗ ,-.M = sinx 

       0+sinx = sinx 

       ∴ Sinx = sinx  
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15. sin (
���  +x) = -cosx  

      sin
��� /0,M � /0, ��� sinM = -cosx 

       -1*cosx + 0*sinx= -cosx 

        -cosx+0= -cosx 

   ∴ - cosx = - cosx  

16. cos( 30-x)  + cos(30+x)= √3 cosx 

       Cos30cosx+sin30sinx+cos30cosx-sin30sinx= √3 cosx 

       2cos30cosx= √3 cosx 

       2(
√��  )* cosx  = √3 cosx 

       ∴ 	√3 cosx = √3 cosx  

17.  
NO�	#>�?7HI�?HI�> = cot< � /01) 

       
HI�>JKH?�JKH>HI�?HI�?HI�>  = /01< � /01) 

        
HI�>JKH?HI�?HI�> - 

JKH>HI�?HI�?HI�>  =/01< � /01) 

        
JKH?HI�? - 

JKH>HI�> = /01< � /01) 

       ∴ /01< � /01) * /01< � /01)  
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18. cos#< � )	7 � cos#< � )7 * 2/0,</0,) 

       /0,</0,) � ,-.<,-.) � /0,</0,) � ,-.<,-.) * 2/0,</0,) 

      ∴ 2/0,</0,) * 2/0,</0,) 

 19.12. ��
� = tan	#�� + 
�� ) = 


��� 	�	����C
�	
��� ����C  = 

� A√�
�
∗ A√� = 

√�PA√�√�L	A√�
  * √��
√��
 

tan (-	 �
� ) = tan(#�� - 
�� ) = 


���C�	���� 
�	
���C ����  = 

√�	� 	�

�√�	� ∗
	 = 

√�L	��√�P	��
 = 

√��	�√���   

20. Given sinx=	��	 	 , /0,R * � �
� 	ST3U3	0 ' M ' �� 	2.W �� 	' R '(	3X2YZ213	sin	#M � R7		 
,-.�	M+ /0,�		M= 1                           ,-.�	R+ /0,�		R= 1                                  

/0,�		M= 1-	,-.�		M                     ,-.�		R= 1-	/0,�		R 

 /0,�		M=1�	#3/57�               ,-.�		R=1�	#�5/137�                 

 /0,�		M= 1	- 8��                            ,-.�		R= 1	- ��
�8                              

  /0,�		M= 

���                                ,-.�		R	= 


��
�8   

  cos	M= 	��                                    sin	R	= 	
�
�   

: - sin#M � R7 * ,-.M/0,R � /0,M,-.R 

(	��  ) (� �
�  ) + (	��	7#	
�
�  ) = � 
���� �=��  =  
����   
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21. ,T0S	1T21 cos#M � R7 * /0,M/0,R � ,-.M,-.R	-,	1UZ3	[0U	M * �� 	2.W	R * ��    

cos	#	�� � �� )= /0, �� /0, �� � ,-. �� ,-. ��    

/0, ��  = 

� * 

√��  +   
√��   * 


�  

  
√��    =

√�� � √��   

√��    = 
�√��    

√��    = 
√��       

22. ,T0S	1T21 sin#M � R7 * ,-.M/0,R � /0,M,-.R	-,	1UZ3	[0U	M * �� 	2.W	R *	���   

sin9	�� � ��� 	: * 	,-.	 �� /0,	 ��� � /0,	 �� ,-.	 ���    

sin	��� * 1 ∗ �	√�� � 0 ∗	√��   

� 	√22 * �	√22  + 0 

�	√22 * 	�	√22  
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23. Use an appropriate compound angle formula to determine the exact value of 

sin 	 �
� . 

sin 	 �
� = sin#	�� � �� )= ,-.	 �� /0,	 �� � /0,	 �� ,-.	 ��  

 = 	√�� ∗ 	√�� � 
� ∗ 	√��   =	√�� � √��  

= 
√��	√��  

Part six:-prove each of the following identities. 

24. cos#M � R7 ∗ cos#M � R7 * /0,�	M � /0,�R � 1 

[/0,M/0,R � ,-.M,-.R\]/0,M/0,R � ,-.M,-.R\ * /0,�	M � /0,�R �1 

/0,�M/0,�R � ,-.�M,-.�R * /0,�	M � /0,�R � 1 

/0,�M/0,�R � ]1 � /0,�	M\]1 � /0,�R\ * /0,�	M � /0,�R � 1 

/0,�M/0,�R � ]1 � /0,�R � /0,�	M � /0,�M/0,�R\ * /0,�	M � /0,�R � 1 

/0,�M/0,�R � 1+/0,�R � /0,�	M � /0,�M/0,�R * /0,�	M � /0,�R � 1 

∴ /0,�	M � /0,�R � 1 * /0,�	M � /0,�R � 1 

25. cos 9	(2 � M: * ,-.M 

       /0, �� /0,M � ,-. �� ,-.M * ,-.M 

       0*cosx+1*sinx=sinx 

       ∴ ,-.M * ,-.M 
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26. if ,-.M * �� 		[-.W	1T3	X2YZ3	0[ cos#M � 1807 
    ,-.�	M+ /0,�		M= 1                 ∴ cos#M � 1807 * /0,M/0,180 � ,-.M,-.180                                     

/0,�		M= 1-	,-.�		M                                                   = 
�� *–1 – 

�� ∗ 0 

 /0,�		M=1�	#4/57�                                                 = � �� 

 /0,�		M= 1	- 
���                                                   

  /0,�		M= 
8��                                 

  cos	M= 	��     

27. If sinA = 
�� 		12.` * �
� 	2.W	2.aY3,	b	2.W	`	2U3	-.	cZ2WU2.1	one  ST21	-,	1T3	X2YZ3	0[ sin#b � `7                             

/0,�		b= 1-	,-.�	b						                1+12.�` * ,3/�`              ,-.�	` + /0,�		`= 1 

/0,�		b=1�	#4/5	7�              1�	#	 �
�		7� = ,3/�`          ,-.�	` * 1 � /0,�		` 

/0,�		b= 1- 

���                         1+ 

��
�� = ,3/�`                      ,-.�	` * 1 � 9
�
�:� 

/0,�		b= 
8��                             ,3/�`=  


�8
��                            ,-.�	` = 1-  

��
�8                             

cos	b= 	��                                  sec` * 

�
�                               ,-.�	` = 

��
�8                             

                                                    ∴ /0,` * 
�
�                           sin` = 	 �
�   

sin#b � `7 * ,-.b/0,` � /0,b,-.` * �� ∗ 
�
�  +	�� ∗ �
�= 
�=���  


���  =  
����   
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28. [-.W	1T3	3M2/1	X2YZ3	0[	32/T	0[	1T3	[0YY0S-.a	 
     a. ,-.75 * sin#45 � 307 * ,-.45/0,30 � /0,45,-.30 

       =   
√�� ∗ √�� � √�� ∗ 	
� * √�� � √��  * √��√��   

     b. /0, ��
� * cos 9	�� � ��	: * /0, �� /0, �� � ,-. �� ,-. �� 

      =    

� ∗ √�� � √�� ∗ 	√�� * √�� � √��  * √��√��   

   c. 12.105 * tan#60 � 457 * 
����	�	��� ��
�	
���� ��� �� *	 √��

�√�∗
 * 
�√�
�√�  

  d. ,-. 
8�
� * sin 9	��� � ��	: * ,-. ��� /0, �� � /0, ��� ,-. ��  

     =    � √�� ∗ √�� � #� 
�	7 ∗ 	√�� * �√�� � √��  * �	√��	√��   

29. X3U-[R	32/T	0[	1T3	[0YY0S-.a	Z,3	1T3	,Ze	2.W	W-[[3U3./3	[0UeZY2,	10	 
        X3U-[R	1T3	-W3.1-1-3,.  

    a.sin 9M � ��� 	: * /0,M 

       ,-.M/0, ��� � /0,M,-. ��� * /0,M 

       ,-.M ∗ 0 � /0,M ∗ �1 * /0,M 

      0 � /0,M * /0,M 

      /0,M * /0,M 
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  b. /0,3M * 4/0,�M � 3/0,M 

      cos#2M � M7 * 4/0,�M � 3/0,M 

      /0,2M/0,M � ,-.2M,-.M * 4/0,�M � 3/0,M 

      #	2/0,�M � 17 ∗ /0,M � #2,-.M/0,M7 ∗ ,-.M * 4/0,�M � 3/0,M 

      2/0,�M � /0,M � 2,-.�M/0,M * 	4/0,�M � 3/0,M 

      2/0,�M � /0,M � 2#1 � /0,�M	7 ∗ /0,M * 4/0,�M � 3/0,M 

      2/0,�M � /0,M � 2/0,M � 2/0,�M * 4/0,�M � 3/0,M 

    ∴ 4/0,�M � 3/0,M =	4/0,�M � 3/0,M  

 C. 	sin#M � R7 ∗ sin#	M � R7 * ,-.�M � ,-.�R 

       ],-.M/0,R � /0,M,-.R\ ∗ ],-.M/0,R � /0,M,-.R\ * ,-.�M � ,-.�R 

      ,-.�M/0,�R � /0,�M,-.�R * 	 ,-.�M�,-.�R 

      ,-.�M]1 � ,-.�R\ � ]1 � ,-.�M\,-.�R * ,-.�M�,-.�R 

      ,-.�M � ,-.�M,-.�R�,-.�R � ,-.�M,-.�R * ,-.�M�,-.�R 

      		∴ ,-.�M�,-.�R * ,-.�M�,-.�R 
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  d. tan#M � 	(	7 – tan#( � M7 * 212.M 

    

��g	�	����
�	
��g ���� � h	 
����	
��g
�	
��� ��� g	i * 	212.M 

				 
��g��
�
��g∗�� h	 ��
��g
��∗
��g	i * 212.M. 

    12.M � 12.M * 212.M 

    ∴ 212.M * 212.M 

e. sin 9�� � M: * 
� 	#√3 /0,M � ,-.M7 
   ,-. �� /0,M � /0, �� ,-.M * 


� 	#√3 /0,M � ,-.M7 
   
√�� /0,M � 
� ,-.M * 
� 	#√3 /0,M � ,-.M7 

   ∴ 

� #√3 /0,M � ,-.M7 * 
� 	#√3 /0,M � ,-.M7  

f.cos#b � `7 � cos#b � `7 * 2/0,b/0,` 

  /0,b/0,` � ,-.b,-.` � /0,b/0,` � ,-.b,-.` * 2/0,b/0,` 

  ∴ 2/0,b/0,` * 2/0,b/0,` 
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30. 3X2YZ213 sin#2 � j7 , ST3U3	2	2.W	j	2U3	0j1Z,3	2.aY3,	; 
						,-.2 * �� 	2.W	,-.j * �
�. 

    ,-.�	2+ /0,�		2= 1                                           ,-.�	j+ /0,�		j= 1                            

   /0,�		2= 1-	,-.�		2                                           /0,�		j= 1-	,-.�		j                                                                              

   /0,�		2=1�	#3/57�                                          /0,�		j=1�	#5/137�                                                                           

   /0,�		2= 1	- 8��                                              						/0,�		j= 1	- ��
�8                                                                   

   /0,�		2= 

���                                      																				/0,�		j= 


��
�8                                   

   cos	2= �	��                                                           cos	j= �	
�
�     

∴ sin#2 � j7 * ,-.2/0,j � /0,2,-.j. 

= 
�� ∗ � 
�
�  +	��� ∗ �
� =� 

��		�� � �����  *	� ���� 
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SECTION: - 1.2 

1. Express as a single sine or cosine function 

a. 10 sinxcosx= 5*2sinxcosx = 5sin2x 

b. 5sin2xcos2x=
�� ∗ 2 sin2xcos2x = 

�� sin4x 

c. Cos2	m� – sin2 
m�	= cos 2 (

m�) = cos	θ 

d. 1-2sin2 
�m� = cos2 (

�m� )= cos 
��θ 

2. Simplify each expression  

a. 
NO���opN� *	 �NO��opN�opN�	  = 2sina 

b. 2tanacos2a = 2 	NO��opN�* cos2a = 2sinacosa = sin2a  

c. 2sin2a+cos2a = 2sin2a+ 1-2sin2 a = 1 

3. Expand using a double angle formula  

a. 3sin4x = 3*2sin2x cos2x = 6sin2xcos2x 

b. 1-cos8x = 1-(cos2 4x-sin2 4x) 

   =1- cos24x+sin24x 

    = sin24x+sin24x 

     = 2sin24x 
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c. Cos2x – 
NO��qNO�q  = cos2x- 

�NO�qopNqNO�q	  

=cos2x-2cosx=2cos2x-1-2cosx 

=2cos2x-2cosx-1 

4. Write each expression in terms of a single trigonometric function 

a. 2sin(0.6)cos(0.6)=sin2(0.6)= sin(1.2) 

b. 2sin(3)cos(3)=sin2(3)=sin(6) 

c. 2sin(2)cos(2)=sin2(2)=sin(4) 

d. Cos2 (0.45)-sin2( 0.45)=cos2(0.45) = cos(0.9) 

e. 2cos2(5) -1 =cos2(5)=cos(10) 

f. 1-2sin2 (3)=cos2(3)= cos(6) 

5. Write each of  the following expressions in terms of single trigonometric 

function 

a. 2sin	r�	cos 
r�=sin2(

	r�7=sin(
r	�	7 

b. Cos2 
r
�	- sin2 r
� = cos2(

r
�	7= cos(
r�7 

c. 2cos2 (0.5) -1 = cos2(0.5)= cos(1) 
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6. If sins * tu	and s is in quadrant 1 , evaluate each expression  

Cos2	θ +sin2	θ = 1                                        a. sin2θ =2sin	θcosθ 

Cos2	θ = 1- sin2	θ                                                 = 2 (

�	) (	√=�	 ) = 

�√=8	  

Cos2	θ	= 1-(

�	72                                             b. cos2θ= cos2	θ � sin2	θ 

Cos2	θ = 1- 

8	                                                        =	#√=�	 )2 –( 


�	)2 = 
=8		- 
8	= 

�8	 

Cos2	θ = 
=8	                                                      c. tan2	θ = 

����m
����Bm = 
�# A√v7
�9	 A√v	:�= 

B√v
�	Av  

Cos	θ =w 
√=�	                                                              = 

B√vGv = 
�√=*

		=� = 
		=√= *

		��  =√8 ∗ 
		�� * �√=�  

Cos	θ = 
√=�	                                                               

Tan	θ = 
NO�mopNm	= 

A�	√v�
= 


√=	 
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7. A value of 	s is defined evaluate the expressions sin2	s , cos2	s, tan2	s 

a. Cos s = - 
tx	 and 	s is in Quadrant 2 

Cos2θ +sin2θ = 1                        a. sin2θ =2sinθcosθ 

Sin2θ = 1-cos2θ                              = 2 (
√��	 ) (� 
�	) = -  

√��	  
Sin2θ	= 1-(� 
�	72                         b. cos2θ= cos2 θ � sin2θ 

Sin2θ = 1- 

�	                                    =	#� 
�	)2 –( 

√��	 )2  = 

�		- ��		= -  

��	 = - 

�	 

Sin2θ = 
��	                                      c. tan2θ = 

����m
����Bm = 
�#�√�7

�y√�zB	= 

��√�
�	�  

sinθ =w 
√��	                                            = 

��√���  = √3 

sinθ = 
√��	                                              

tan	θ = 
NO�mopNm	= 

					√�B	�	AB = �√3 

b. Sin s = - 
xu	 and s is in Quadrant 3 

Cos2θ +sin2θ = 1                                        a. sin2θ =2sin	θcosθ 

Cos2	θ = 1- sin2	θ                                                 = 2 (-  
��	) (	√��	 ) = 

�√�8	  

Cos2	θ	= 1-(- 
��	72                                             b. cos2θ= cos2	θ � sin2	θ 

Cos2	θ = 1- 
�8	                                                        =	#� √��	 )2 –( 

��	)2 = 
�8		- �8		= 


8	 

Cos2	θ = 
�8	                                                     c.   tan2	θ= 

����m
����Bm = 
�# B√@7
�9 B√@:� = 

 √@
�	 @  
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Cosθ * w 
√��	                                                  c.   tan2	θ= 

����m
����Bm = 
�# B√@7
�9 B√@:� = 

 √@
�	 @             

Cosθ * w 
√��	                                                    = 

�√�*
		�
 = 

�√�*
		�
 * √5 *4=4√5                                    

Cosθ * � 
√��	 	 

tan	θ = 
NO�mopNm	= 

�B�	√@�
= 

�√�	 

c. Tan s= 0.75 =	u{ and | } s 
u|x	  

1+tan2	θ = sec2 θ                      Cos2	θ +sin2	θ = 1          a. sin2θ =2sin	θcosθ               

 1+ (0.75)2 =  sec2 θ                 sin2	θ = 1-cos2	θ                = 2 (-  
��	) (�	 ��	) = 

����	 
1+ (

��)2 =sec2θ                             sin2θ	= 1-(
���	 72                 b. cos2θ= cos2 θ � sin2	θ                               

1+ 
8
�	= sec2θ                           sin2θ = 1- 


���	                    =	#� ��	) 2 – (- 
��	)2 = 


�	�� � 
8��	= 

���		                           
 
��
�	 =sec2θ                                sin2θ =  

8��	                    c. tan2θ = 
����m
����Bm = 

�#� 7
�9� :B	= 

�B
�	 FAC       

Sec	θ  = - 
��	                               sinθ = w 

��	 =� ��	            = 

�BGAC= 
��*

		
�� =   
���	           

Cos	θ= � ��	                                                                              
8. Prove each Identity  

a.  1+sin2θ = (sin	θ � cosθ)2 

                 1+sin2θ = sin2	θ+2sin	θcos	θ+cos2 θ 

                1+sin2θ = 1+sin2	θ 
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b. Sin2θ =2cot	θsin2θ 

    Sin2	θ = 2*	opNmNO�m ∗sin2θ 

   Sin2θ= 2cos	θsinθ 

  Sin2θ * sin2θ 

c. Cos2	θ = 

����Bm
����Bm 

                Cos2	θ= 

�~��B���~B�
�~��B���~B�

           , 

              Cos2	θ= 

��~B�L~��B���~B���~B�P~��B���~B�
  

              Cos2	θ= 

��~B���~B�A��~B�
 

    cos2	θ= cos2	θ 

d. sec2D = 
�
�opN�m 

    sec2D =  
�
�opNBm�NO�Bm    

   sec2D =  
�opNBm�opNBm  

   sec2D =  
��opNBm 

   sec2D =  

opNBm    

   sec2D *sec2D 
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9. Prove each identity  

a. 

�opN�m� = sin2	θ 

			
�#opNBm�NO�Bm7� = sin2	θ 

     		
�opNBm�NO�Bm� = sin2	θ 

       
NO�Bm�NO�Bm� = sin2	θ 

        
�NO�Bm� = sin2	θ 

        Sin2	θ = sin2	θ 

b. 
opNBm�NO�BmNO�Bm�opNBm= - sec2	θ 

cos2θ�sin2θ�#opNBm�NO�Bm7= - sec2	θ 

    - 

opN�m= - sec2	θ 

    - sec2	θ = - sec2	θ 

C. 
#NO�m�opNm7BNO��m = csc θ+1 

    
NO�Bm��NO�mopNm�JKHBENO��m = csc2 θ+1             

    

�NO��mNO��m * csc2 θ+1             

     

NO��m� NO��mNO��m * csc2θ+1 

      Csc2θ+1= csc2 θ+1 
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Section 1.3 

Part one: - use half angle identities to find each value  

1. Tan22.5 = tan
���  = 


�JKH��HI���  = 

�	√BB√BB

 = 

BL√BB√BB
 = 

��√�√�  =	 �√�� √�√�	* √2 -1  

2. Cos 
��=  = cos 

@� �  = - �
�JKH@� �  = -�
�	√BB�   = -	�BL	√BB�   = - ���	√��    = - 
���√��  

3. Sin 

8�
�  = sin 

AF�C�  = - �
�JKHAF�C�   = - �
�√�B�   = �� BP√�B� *	- ���√��   = - 
���√��  

4. Cos67.5=cos

��� =�
�JKH
���   =�
�#�√BB 7�  =�BL√BB� *	���√�� 	=	���√��  

Part two:-Given sinA=	{� ,  
�x } � } �       tanB=

�tx�         
u�x   } � }2� find each of 

the following. 

Sin2A�cos2A	*	1																										tanB	*	-		
�� 																						sin2B�cos2B	*	1	
Cos2A	*	1-sin2A																										1�tan2B	*sec2B															sin2B	*	1-cos2	B	
Cos2A	*	1-#	��72																											1�#� 	
�� 72	*sec2B													sin2B	*	1-# 	�
�72	
Cos2A	*	1-		
��� 																														1�		
���� 	*	sec2B																		sin2B	*	1-	 	��
�8	
Cos2A	*		 	8��																																			Sec	B	*	
	�� 																										sin2B	*			
��
�8 	
Cos	A	*	-		�� 																																			Cos	B	*	 	�
�																											sin	B	*	-		
�
� 	
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a. Sin(

�b)= �
�JKH�� * �
�#�	�@		7�  = �
�	�@			�  =� v@� * � =
� = 

�√� 

b. Cos( 

�b)= �
�JKH�� * �
�#�	�	@7		� 	=  �
�	�@		�  =� B@�   =� �
� =


√� 

c. Sin ( 

�`) = �
�JKH�� * �
�	 @A�		�  =� vA��� * � =��  = 

�√
�  

d. Sec ( 

�`) = 


JKHAB� =



�AP����B
* 



��AP	 @A�		B

 =	 

�AvA�B

		* 



��AvBC
 = 



�� FA�

 = 

�	 �√A� = � √
��   

Part three: - If sin A= 
x{x� and < A is a positive acute angle  

Sin2A + cos2A = 1                            A) sin

�A =�
�JKH�� * �
�	 GB@�  = �
=�� = � 8�� = 

�� 

Cos2A =1-sin2A                                B) cos

�A =�
�JKH�� * �
�	 GB@� = ����� = �
��� = 

�� 

Cos2A = 1- (
����)2                                c) tan


�A =

�JKH�HI�� * 


� GB@B B@  = 

AvB@B B@  = 

=�� = 

�� 

Cos2A = 1-	������  

Cos2A = 
�8���                         

Cos A = 
���   
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Part four: - if cos B = 
�� and �	 ' � ' 	 u�x   find  

Sin2` + cos2` = 1                         A) sin

�B = �
�JKH�� * �
�	@F�  = �  F�  = � �
= = 

√��  

sin2B =1-cos2`                              B) cos

�B = ��
�JKH�� * �
�	@F�  = ��
�
= = � √��   

sin2B = 1-(
�8)2                                  c) tan


� B =

�JKH�HI�� * 


�@F�	B√A F
 = 

 F�	B√A F
 = � �√
�  

sin2B = 1-	��=
  

sin2B = 
��=
 

Sin B = - 
�√
�8    

part five: - find the exact value without a calculator using double angle 

and half identities  

a. Sin22.50 = sin
���  	=�
�JKH��� * �
�√BB� =���√�� 	=���√��  

b. Tan750=tan 

��� 	= 


�JKH
��HI�
�� 	=	
�√�BAB 	=	 BP√�BAB 	= 2+√3 

c. Cos67.50 = cos  

��� 	=�
�JKH
��� 		= �
�#�	√BB 7� 	= ���√�� 	*	���√�� 	

d. Tan150 *	tan	��� 	*	
�opN��NO��� 	*	
�√�BAB 	*	 BL√�BAB 	*	2-	√3	
Part	six:	Part	six:	Part	six:	Part	six:	----				verify	the	identitiesverify	the	identitiesverify	the	identitiesverify	the	identities				

1. #Sinx�cosx72		*	1�sin2x	Sin2x	�cos2x	�2sinxcosx	*	1�sin2x	1�sin2x	*	1�sin2x	
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2. Sin2x	*	#tanx7	#1�cos2x7	Sin2x	*		NO�qopNq		#1�cos2x-sin2x7	Sin2x	*	NO�qopNq		#2cos2x7	Sin2x	*	sinx*2	cosx	Sin2x	*	2sinxcosx	Sin2x	*	sin2x	3. Sin2x	*	
�	#1-cos2x7	Sin2x	*	
�	-	
�		cos2x	Sin2x	*	
�	-	
�		#1-2sin2x7	Sin2x	*	
�	-	
�	�	sin2x	Sin2x	*	sin2x																										4. Cos2x	*	
�		#cos2x�17	Cos2x	*	
�	]cos2x	–	sin2x	�1\	Cos2	x	*	
�	]cos2	x-#1-cos2x7	�1\	Cos2x	* 
	�	]2cos2x\	Cos2x	*	cos2x	5. 1-	cos2x		*	tanxsin2x	1-#1-2sin2x7	*		NO�qopNq*2sinx	cosx	1-1�2sin2x	*	2sin2x	2sin2x	*	2sin2x	6. 1�Sin2t		*	#sint	�cost72	1�sin2t	*	sin2t	�	cos2t	�	2sintcost	1�sin2t	*1	�	2sintcost	1	�	sin2t	*	1�	sin2t	
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SectionSectionSectionSection				1.41.41.41.4 

Part	one:	-	Express	each	sum	or	difference	as	a	product.	
1. Sin6x	�	sin2x	*	2sin	�q��q� 	cos	�q��q� 	*2sin4xcos2x	2. Sin8x	�	sin2x	*	2sin	=q��q� 	cos	=q��q� 		*	2sin5x	cos3x	3. Sin7x	-	sin3x	*	2cos�q��q� 	sin	�q��q� 		
																															*2cos5x	sin2x	
4. Sin	11x	–	sin5x	*	2cos	

q��q� 		sin	

q��q� 	*	2cos8x	sin3x	5. Cos4x	�	cos2x	*	2cos	�q��q� 	cos		�q��q� 	*	2cos3x		cosx	6. Cos9x-cos7x	*	-2sin	8q��q� 	sin	8q��q� 	*	-2sin8x	sin	x	7. Sinx	�	sin2x	*	2sin	q��q� 	cos	q��q� 		

*	2sin	�q� 	cos		�q� 	*	2sin	��	x	cos	q�	8. Sinx	–	sin2x	*	2cos		q��q� 	sin		q��q� 	
*2cos	��	x	sin	-	q�	*	-	2cos	�� 	x sin q�	

9. Cos	�q� 	�	cos	q�	*2	cos	
�¦B �¦B� 		cos	�¦B �¦B� 	

*	2cos	�q� 	cos	q�		*2cosx	cos	q�	
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10. 	Sin750�	sin150	*	2sin	���
�� 	cos	���
�� 		*	2sin	45	cos	30	
																																	*2#		√�� 	7	9	√�� 		: * √�� 		
11. 	Cos750	-	sin150	*	-2sin	���
�� 	sin	���
�� 									*	-2sin45sin30	

						*-2#	√�� 	7 	9	
�	:								* � √�� 		
12. 	Sin	 r
�	-	sin	�r
�	*	2cos			

§AB�@§AB� 	sin		 §AB�@§AB� 			
				*	-2	cos		r�	sin	r�		

								*2#	√�� 	7	9	
�	: * � √�� 	
Part	two:	-	verify	each	identity.	

1. NO��q�NO�qopN�q�opNq		*	-cot2x	2. 	
�opN�¦P¦B NO��¦L¦B��NO��¦P¦B 	NO��¦L¦B 	*	-	cot2x	
	 	
*	 �opN�qNO�q��NO��qNO�q		*	-	cot2x																																																																																												�cot2x * 	�	cot2x		
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3. NO�q�NO��qopNq�opN�q		*	tan2x		
�NO�¦P�¦B opN¦L�¦B�opN¦P�¦B opN¦L�¦B *	tan2x	
	�NO��qopNq�	opN�qopNq	*	tan2x							tan2x * tan2x																																																																																																																																																																																																																																																	

4. NO��q�NO��qopN�q�opN�q	*	tan3x																																																																																																															
�NO�B¦P ¦B opNB¦L ¦B�opNB¦P ¦B 	opNB¦L ¦B 		*	tan3x			
	
	�NO��q	opNq�opN�q	opNq	*	tan	3x				tan3x	*	tan3x				

						4		.	opN�q	–opN�qNO��q�NO��q*	tan3x	
									��NO� ¦PB¦	B 	NO� ¦LB¦B�opN ¦PB¦B NO�B¦L ¦B 				*	tan3x	
												��NO��qNO�q��opN�q	NO�q * tan3x	
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					HI��gJKH�g * 12.3M	
			tan3x	*	tan3x																																																																																																														
5. NO� g�NO�©NO� g�NO�©	*	tan	g�©� 	cot	g�©� 		
		�JKHªP«	B 	HI�ªL«B�HI�ªP«B JKHªL«B 	*	tan	g�©� 		cot	g�©� 			
tan	g�©� 		cot	g�©� 		*	tan	g�©� 		cot	g�©� 																																																																																																																				
6.			HI�g�HI�©HI�g�HI�©		*	tan	g�©� 		cot	g�©� 		
	�HI�ªP«	B 	JKHªL«B�JKHªP«B HI�ªL«B 	*	tan	g�©� 		cot	g�©� 					
	tan	g�©� 		cot	g�©� 		*	tan	g�©� 		cot	g�©� 																																	
7. HI�g�HI�©JKHg�JKH©	*	tan	g�©� 	
		�HI�ªP«	B 	JKHªLBB�JKHªP«B JKHªL«B 				*	tan	g�©� 		
			tan	g�©� 		*	tan	g�©� 									
		8.	HI�g�HI�©JKHg�JKH©	*	-	cot	g�©� 			
*	�JKHªP«	B 	HI�ªL«B��HI�ªP«B HI�ªL«B 	*	-	cot	g�©� 						
			-	Cot	g�©� 	*			-	cot	g�©�  
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Section 1.5 

Part one: - find the exact value of cos 165 � cos 75	Z,-.a	2.	2¬¬U0¬U-213	,Ze �¬U0WZ/1	-W3.1-1R	 
cos 165 � cos 75 * 	�2 sin 
������ 	,-.	
������  = �2 sin120 sin 45	 
= �2	 9	√�� 	: 9	√�� 	: * 	� √��   

Part two: - write each product as sum or difference involving sine and cosine  

1. sin3e cos3e *	 
� 	]sin#	3e �e	7 � sin#	3e �e	7\ *	 
� 	]sin 4e � sin 2e	\	 
2. cos 7b cos5b * 	 
� ]cos#7b � 5b7 � cos#7b � 5b7 * 
� ]/0,12b � /0,2b	\ 
3. sin` sin3` *	 
� 	]cos#` � 3`	7 � cos#	` � 3`	7 * 
� 	]	/0,2` � /0,4`	\ 
4. cos 2­ sin 3­ * 
� 		]sin#2­ � 3­7 � sin#2­ � 3­7 * 	 
� 	],-.5­ � ,-.­\ 

Part three:- write each difference or sum as product involving sine and cosine  

5. sin31 � sin 1 * 2 sin �
�
� cos �
�
� * 2 sin 21 cos 1 
6. cos 7® � cos5® * 2/0, �¯��¯� cos �¯��¯� * 2 cos 6® cos®  

7. cos 5° � cos 9° *	�2 sin �±�8±� sin �±�8±� * 2 sin 7° sin2°	 
8. sinZ � sin 5Z * 2 cos ²��²� sin ²��²� *	�2 cos 3Z sin2Z	 

Part four: - evaluate exactly using an appropriate identity  

9. cos 285 � cos 195 * 2 cos �=��
8�� cos �=��
8�� * 2 cos 240 cos 45 * 2	 9�	
�	: 9	√�� 	: * 	� √�� 	 
10. sin195 � sin105 * 2/0, 
8��
��� ,-. 
8��
��� * 2/0,150,-.45 * 2 9� √�� 	:	9√�� : * 	� √�� 	 
11. ­0,	15	– 	/0,	105	 * 	�2,-.	 
��
��� ,-. 
��
��� * 2,-.60,-.45 * 2 9√�� : 9√�� : * √��  

12. ,-.75 ∗ 2 sin 165 * 2 ∗ 
� ]cos#	75 � 165	7 � cos#75 � 165	7\ *	 cos90 � cos 240	 
= 0 � 
� * 	 
� 
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Section 1.6 

Solving trigonometric equations				
1. Sin	
� 	M * 	�1 
    Sin	
� 	M * sin 270 

    

� 	M * 270  

    M * 540	0U	3(  

 2. No result 

 3.   ,-.2M/0,M * ,-.M 

       2,-.M/0,M/0,M * ,-.M 

       2,-.M/0,�M * ,-.M 

      2,-.M/0,�M � ,-.M * 0 

      ,-.M#2/0,�M � 17 * 0 

      ,-.M * 0                                                                 #2/0,�M � 17 * 0               2/0,�M * 1           /0,�M * 
� 

     M * 0, (                                                                      /0,M * w 
√�                      M * 	�� 	 , ��� 	 , ��� 	,			���        

    M * 0,180                                                                                                     										M * 45	, 135, 225, 315	 
4. /0,2M * 	�2/0,�M 

    2/0,�M � 1 * �2/0,�M 

   2/0,�M � 1 � 2/0,�M * 0 

   4/0,�M * 1                    /0,�M * 
�                         /0,M * w 

�              M *  	�� 	 , ��� 	 , ��� 	,			���    

                                                                                                                            M * 60, 120, 240, 300	               
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5. 12.2M � 12.M * 0	        
    

�
��g
�
��Bg � 12.M * 0            

    212.M � 12.M � 12.�M * 0  

   12.�M � 12.M * 0	 
12.M#12.�M � 17 * 0																						12.M * 0																																					12.�M � 1 * 0   

																																																													M * 0, (	0U	0,180	                       12.�M * �1												                
                                                                                                                   12.M * w√�1     M * ³0	U32Y	,0YZ1-0.     

6. ,-. g� � /0,M * 1  

    ,-. g� * 1 � /0,M 

 ´�
�JKHg� 	µ� * #1 � /0,M7�   

 

�JKHg� * 1 � 2/0,M � /0,�M 

1 � /0,M * 2 � 4/0,M � 2/0,�M 

2/0,�M � 4/0,M � /0,M � 2 � 1 * 0 

2/0,�M � 3/0,M � 1 * 0 

2/0,�M � 2/0,M � /0,M � 1 * 0 

2/0,M#/0,M � 17 � 1#/0,M � 17 * 0	 
#2/0,M � 17#/0,M � 17 * 0 

#/0,M � 17 * 0                                                         2/0,M � 1 * 0 

/0,M * 1                                                                    2/0,M * 1 

M * 0	, 2(	0U	0	, 360                                                /0,M * � 
�    M * 	�� 	 , ���  0U	60,300  
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7. No result 

8. 12. g� * ,-.M	 
    

�opNqNO�q * ,-.M                             1 � /0,M * ,-.�M               1 � /0,M � ,-.�M= 0  

   1 � /0,M � #1 � /0,�M7 * 0	 
			1 � /0,M � 1 � /0,�M * 0 

   /0,�M � /0,M * 0 

   /0,M#/0,M � 17 * 0 

  /0,M * 0                                                                                        /0,M � 1 * 0 

 M * �� 	 , ���  	0U		90,270                                                                    /0,M * 1						M * 0,2(	0U	0,360 

9. 
JKH�gJKHBg * 1 

   
�JKHBg�
JKHBg * 1 

   2/0,�M � 1 * /0,�M 

   2/0,�M � /0,�M � 1 * 0 

   /0,�M � 1 * 0  

   /0,�M * 1 

   √/0,�M * √1 

  /0,M * w1                      M * 0, (, 2(	0U	0,180,360 

¶·¸¹·¸º	º»¸»¼½¾	¿À¾ÁÂ·À¸	, ¶·¸¹	ÂÃ»	º»¸»¼½¾	¿À¾ÁÂ·À¸	À¶	ÂÃ»	»ÄÁ½Â·À¸¿ 

10. /0,2M * �1 

     /0,2M * /0,180 

     2M * 180 
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    M * 90 � 2.(																	0U		M * 	�� � 2.( 

11. ,-.2M � ,-.M * 0	 
      2,-.M/0,M � ,-.M * 0 

      ,-.M#2/0,M � 17 * 0 

						,-.M * 0																																																																2/0,M � 1 * 0      				 
     M * 0 � 2.(							                                                2/0,M * �1     

     M * ( �  2.(                                                /0,M * � 
� 									M * 	 ��� � 2.(              M * ��� � 2.(   

12. /0,2M � /0,M * 0  

      2/0,�M � 1 � /0,M * 0	 
    2/0,�M � /0,M � 1 * 0	
				2/0,�M � 2/0,M � /0,M � 1 * 0	
				2/0,M#/0,M � 17 � 1#/0,M � 17 * 0	
				#	2/0,M � 1	7	#/0,M � 17 * 0 

    2/0,M � 1 * 0																																																																												/0,M � 1 * 0 

		2/0,M * �1				                                                                          	/0,M * 1 

   ­0,M * � 
� 																																																																																		M * 0 � 2.(							                                                                                                                   
   M * 	 ��� � 2.(                                                                        M * 2( �  2.(                                                 

  M * ��� � 2.(   
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13. /0, g� � ,-.M * 0	 
      ´	�
�JKHg� 	µ� * #,-.M	7� 

          

�JKHg�  = ,-.�M 

      			1 � /0,M * 2,-.�M 

        1 � /0,M-2,-.�M * 0 

        1 � /0,M � 2#1 � /0,�M	7 * 0 

        1 � /0,M � 2 � 2/0,�M * 0 

        2/0,�M � /0,M � 1 * 0 

        2/0,�M � 2/0,M � /0,M � 1 * 0 

							2/0,M#/0,M � 17 � 1#/0,M � 17 * 0	
					#	2/0,M � 1	7#/0,M � 17 * 0	
					2/0,M � 1 * 0																																						/0,M � 1 * 0	
				2/0,M * 1                                             /0,M * �1	
				­0,M * 
�                                               M * 0 �  2.(   	
  M * 	 ��� � 2.(                                      M * 2( �  2.(                             

  M * ��� � 2.(   

						14. ³0	U3,ZY1	
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	15. /0,2M * 3,-.M � 2		
												1 � 2,-.�M * 3,-.M � 2	
												2,-.�M � 3,-.M � 1 * 0	
												2,-.�M � 2,-.M � ,-.M � 1 * 0	
												2,-.M#,-.M � 17 � 1#,-.M � 17 * 0	
												#	2,-.M � 1	7	#,-.M � 17 * 0	
											2,-.M � 1 * 0																																																																																										,-.M � 1 * 0	
											2,-.M * �1																																																																																													,-.M * �1	
										Å-.M * 	�12 																																																																																												M * 	 3(2 � 2.(			
										Æ * 	7(6 � 2.(			
										Æ * 	11(6 � 2.(					 
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Ç»ÈÂ·À¸	t. É				
17¬ * 180																																															Ê * 2																																																							b *?	
Ì * 2 � 2 � 2																																											Å * 2 � 2 � 22 * 60 � 60 � 602 * 1802 * 90	
Ì * 32	
180 * 32																																																			b * �,#, � 27#, � 27#, � 27	
2 * 60																																			
																																																																							b * �90#90 � 607#90 � 607#90 � 607	
	
																																																																							b * √90 Í 30 Í 30 Í 30 		* 1558.8/e�	
27						2 * 122e							j * 22e								/ * 120e	
									Å * 122 � 22 � 1202 	* 2642 * 132e	
bU32	0[	,-W3	S2YY,	 * �132#132 � 1227#132 � 227#132 � 1207	
	
b * √132 Í 10 Í 110 Í 12 	* 1320e�	
-[	1e� 							→ 5000	¬3U	R32U	
					1320e� → Æ	
Æ * 6600000	¬3U	R32U		
-[	1T3	/0e¬2.R	¬2R,	6600000	[0U	12	e0.1T,, T0S	eZ/T	S-YY	-1	¬2R	[0U	3	e0.1T,	
6600000 → 12	e0.1T,		
							Æ							 → 		3	e0.1T,	
      Æ * 1650000	
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37	,-W3,	0[	¬2-.13W	-.	/0Y0ZU	2U3		2 * 15e					j * 11e					/ * 6e	
ÏT3.	bU32	¬2-.13W	-.	/0Y0ZU	-,							b * �,#, � 27#, � j7#, � /7		
Å * 	2 � j � /2 	* 	15 � 11 � 62 	* 16e	
b * �16#16 � 157#16 � 117#16 � 67 		* √16 Í 1 Í 5 Í 10 	* √800 	* 28.3e�	
47	2 * 18/e																						j * 10/e																	¬ * 42/e	
				Ì * 2 � j � /																															, * 2 � j � /2 	* 	18 � 10 � 142 	* 21	
			42 * 18 � 10 � /																									b * �21#21 � 187#21 � 107#21 � 147															
			­ * 42 � 28                                		b * 	√21 Í 3 Í 11 Í 7		
			­ * 14/e																																								b * 	69.6/e� 

57	,-W3,	0[	1U-2.aY3	-.	U21-0	12: 17: 25																							¬ * 540/e													b *?	
	Ì * 2 � j � /																																											               2 * 	12M * 12#107 * 120 

 540 * 12M � 17M � 25M                                     j * 17M * 17#107 * 170          

540 * 54M					         	                                                 / * 	25M * 	25#107 * 250 

Æ * 10/e 

, * 2 � j � /2 * 120 � 170 � 2502 * 270/e 

		b * �270#270 � 1207#270 � 1707#270 � 2507 
  b * √270 Í 150 Í 100 Í 20 	* 9000/e� 
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6. ¬ * 30/e																																																			2 * 	12/e																													j * 	12/e																					b *?	
		Ì * 2 � j � /																																									b * �15#15 � 127#15 � 127#15 � 67 * √15 ∗ 3 ∗ 3 ∗ 9	
	30 * 	12 � 12 � /																																												b * 	34.9/e�	
	­ * 	30 � 24 * 6/e	 
Å * 2 � j � /2 * 12 � 12 � 62 * 15/e		 
7. 27		M * 6-.																		R * 	4-.																							Ð * 	7-.	
					Å * M � R � Ð2 		* 6 � 4 � 72 * 8.5-.		
	b * �,#, � M7#, � R7#, � Ð7		
b * �8.5#8.5 � 67#8.5 � 47#8.5 � 77 * √8.5 ∗ 2.5 ∗ 4.5 ∗ 1.5 * 11.9-.� Ñ 12-.�	
			j7	W * 16[1																			3 * 	14[1																				[ * 	6[1	
								Å * W � 3 � [2 		* 16 � 14 � 62 * 18[1	
								b * �,#, � W7#, � 37#, � [7	
								b * �18#18 � 167#18 � 147#18 � 67 * 	√18 ∗ 2 ∗ 4 ∗ 12	
							b * 	41.6[1�	
		/7				W * 14Òe																			3 * 	16Òe																				[ * 	11Òe	
								Å * W � 3 � [2 		* 14 � 16 � 112 * 20.5Òe	
								b * �,#, � W7#, � 37#, � [7	
								b * �20.5#20.5 � 147#20.5 � 167#20.5 � 117 * 	√20.5 ∗ 6.5 ∗ 4.5 ∗ 9.5 	* 	75. 5Òe�	

	



 
 

   A u t h o r  o f  t h e  B o o k  i s : - B a s h i r  m a x a m u d  d i r i e  ( N a s i i b  y a r e )  

Tell: -    +252618666688 

38 | P a g e     

          

W7						2 * 12e-																			j * 	16e-																				/ * 	9e-	
								Å * 2 � j � /2 		* 12 � 16 � 92 * 18.5e-	
								b * �,#, � 27#, � j7#, � /7	
								b * �18.5#18.5 � 127#18.5 � 167#18.5 � 97 * 	√18.5 ∗ 6.5 ∗ 2.5 ∗ 9.5	
							b * 	53.4e-�	
37				W * 12[1																			3 * 	11.9[1																				[ * 	14[1	
								Å * W � 3 � [2 		* 12 � 11.9 � 142 * 18.95[1	
								b * �,#, � W7#, � 37#, � [7	
								b * �18.95#18.95 � 127#18.95 � 11.97#18.95 � 147 * 	√18.95 ∗ 6.95 ∗ 7.05 ∗ 4.95	
							b * 	67.8[1�	
[7				W * 8[1																			3 * 	12[1																				[ * 	13[1	
								Å * W � 3 � [2 		* 8 � 12 � 132 * 16.5[1	
								b * �,#, � W7#, � 37#, � [7	
								b * �16.5#16.5 � 87#16.5 � 127#16.5 � 137 * 	√16.5 ∗ 8.5 ∗ 4.5 ∗ 3.5	
							b * 	47[1�	
a7	-.	 Ó ­b`																								/ * 6-.																																		2 * 12.8-.																																					j * 13-.	
            				, * ��Ô�J� *	 
�.=�
���� * 	15.9-.	

			b * �15.9#15.9 � 12.87#15.9 � 137#15.9 � 67 * 	√15.9 ∗ 3.1 ∗ 2.9 ∗ 9.9 * 37.6-.�	
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T7	-.	∆Ö×Ø												W * 10.3[1												3 * 9[1												[ * 15[1 

				, * W � 3 � [2 * 10.3 � 9 � 152 * 17.15[1	
			b * �17.15#17.15 � 10.37#17.15 � 97#17.15 � 157 					* √17.15 Í 6.85 Í 8.15 Í 2.15 	* 45.4[1�	
			
Ù7	-.	∆ØÖ×												[ * 13e-												W * 4e-												3 * 13e-	
			, * W � 3 � [2 * 4 � 13 � 132 * 15e-	
		b * �15#15 � 137#15 � 47#15 � 137 	* √15 Í 2 Í 11 Í 2 	* 25.7e-�	
Ú7	-.	∆ÆÛÜ												R * 15Òe												M * 5Òe												Ð * 12Òe	
			, * M � R � Ð2 * 5 � 15 � 122 * 16Òe	
		b * �16#16 � 157#16 � 57#15 � 127 	* √16 Í 1 Í 11 Í 4 	* 26.5Òe�	
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Answers of chapter two:- complex numbers 

Section 2.1 

Ì2a3	35	3M3U/-,3,	1 � 24	¬3U[0Ue	1T3	0¬3U21-0.	2.W	SU-13	1T3	U3,ZY1	-.	,12.W2UW	[0Ue	
1. #	5 � -7 �	#6 � 2-7 * 	11 � -	2. #13 � 2-7 	� #	�5 � 6-7 * 	8 � 4-	3. #8 � -7 � #4 � -7 * 	4 � 0-	4. #3 � 2-7 � #6 � 13-7 * 	�3 � 11-	5. #�2 � √�8	7 � y5 � √�50	z * y�2 � 2√2-z � y5 � 5√2-z * 3 � 3√2-	
6. y8 � √�18z � #4 � 3√2- * y8 � 3√2-z � y4 � 3√2-z * 4 � 0- 
7. 13 � #14 � 7-7 * 13 � 14 � 7- * �1 � 7- 
8. 22 � #�5 � 8-7 � 10- * 22 � 5 � 8- � 10- * 17 � 18- 
9. �9	��� �� -	: � 9	��� 

� -	: * 9�	��� �� -	: � 9	��� 

� -	: * 
�� �� - 
10. #1.6 � 3.2-7 � #�5.8 � 4.3-7 * 	�4.2 � 7.5- 
11. √�6 ∙ √�2 * 	√6-	 ∙ √2- * √12-� * �√12 

12. √�5 ∙ √�10 * 	√5- ∙ √10- * √50-� * �√50 

13. y√�10z� * y√10-z� * 10-� * �10 

14. y√�75z� * y√75-z� * 75-� * �75 

15. #1 � -7#3 � 2-7 * 3 � 2- � 3- � 2-� * 3 � - � 2 * 5 � - 
16. #6 � 2-7#2 � 3-7 * 12 � 18- � 4- � 6-� * 12 � 22- � 6 * 6 � 22- 
17. 6-#5 � 2-7 * 30- � 12-� * 30- � 12 * 12 � 30- 
18. �8-#9 � 4-7 * 	�72- � 32-� * �72- � 32 * 32 � 72- 
19. y√14 � √10-zy√14 � √10-z * 14 � 10-� * 14 � 10 * 24 

20. y3 � √�5zy7 � √�10z * y3 � √5-zy7 � √10-z * 21 � 3√10- � 7√5- � √50-� * y21 � √50z � y7√5 � 3√10z- 
21. #4 � 5-7� * 16 � 40- � 25-� * 16 � 40- � 25 * �9 � 40- 
22. #2 � 3-7� * 4 � 12- � 9-� * 4 � 12- � 9 * �5 � 12- 
23. #2 � 3-7� � #2 � 3-7� * 4 � 12- � 9-� � 4 � 12- � 9-� * 8 � 18-� * 8 � 18 * �10 

24. #1 � 2-7� � #1 � 2-7� * 1 � 4- � 4-� � 1 � 4- � 4-� * �8- 
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Section 2.2 

°U-13	1T3	/0.ÚZa213	0[	1T3	/0e¬Y3M	.Zej3U	eZY1-¬YR	1T3	.Zej3U	2.W	 
	-1,	/0.ÚZa213	.	

1. 5 � 3- *?		1T3	/0.ÚZa213	0[	5 � 3-	-,	5 � 3-		#5 � 3-7#5 � 3-7 * 25 � 9-� * 25 � 9 * 34 

2. �2 � √5- *? ÏT3	/0.ÚZa213	0[	 � 2 � √5-			-,	 � 2 � √5- 
(�2 � √5-	7#�2 � √5-7 * 4 � 5-� * 4 � 5 * 9	 3. 20- *?	ÏT3	/0.ÚZa213	0[	20-	-,	 � 20-		#20-7#�20-7 * �400-� * 400 

4. √8 *? 1T3	/0.ÚZa213	0[	√8	-,	√8 √8 ∗ √8 * 8 5. 9 � 12- *?	ÏT3	/0.ÚZa213	0[	9 � 12-	-,	9 � 12-		#9 � 12-7#9 � 12-7 * 81 � 144-� * 81 � 144 * 225 

6. -4+√2- *? 
The conjugate of -4+√2-	-,	 � 4 � √2- #�4 � √2-	7y�4 � √2-z * 16 � 2-� * 16 � 2 * 18 

7. √�15 * √15- *? 
The conjugate of √15-	-, � √15-  √15- ∗ �√15- * �15-� * 15 
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8. 1 � √8 *? ÏT3	/0.ÚZa213	0[	 � 1 � √8	-,1 � √8		y1 � √8z ∗ y1 � √8z * 1 � √8	� √8 � 8 * 9 � 2√8 * 9 � 4√2			 
Part two:  in exercise 1-14 perform the operation and write the result in standard 

form 

1. 
�I * �I ∗ �I�I * ��I�IB * ��I
 * �6- 

2. 
�
��I * �
��I ∗ ��I��I * ��I��IB * ��I� * 5- 

3. 
����I * ����I ∗ ���I���I * 
����I
����IB * 
����I
���� * 
����I�
 * 
��
� ���
 - 

4. 
�
�I * �
�I ∗ 
�I
�I * ���I
�IB * ���I
�
 * ���I� * ��� �� - 

5. 
��I��I * ��I��I ∗ ��I��I * ���I��I�IB��IB * ���I�
��
 * ���I� * ��� �� - 

6. 
=��I
��I * =��I
��I ∗ 
��I
��I * =�
�I��I�
�IB
��IB * =�8I�
�
�� * ���8I� * ��� � 8� - 

7. 
���II * ���II ∗ �I�I * ��I��IB�IB * ��I��
 * �7 � 6- 

8. 
=���I�I * =���I�I ∗ ��I��I * �
�I���IB��IB * �
�I���� * ��� � 
�� - * 10 � 4- 

9. 

#���I7B * 

����I���IB * 

����I��� * 
�8���I 1�9 � 40- * 1�9 � 40- ∗ �9 � 40-�9 � 40- * 	 �9 � 40-81 � 1600-� * �9 � 40-81 � 1600

* �91681 � 401681 - 
10. 

#���I7#�I7���I * 
�I�
�IB���I * 
��
�I���I  15 � 10-2 � 3- ∗ 2 � 3-2 � 3- * 30 � 45- � 20- � 30-�4 � 9-� * 30 � 25- � 304 � 9 * 60 � 25-13
* 6013 � 2513 - 
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11. 
�
�I � �
�I * �#
�I7��#
�I7#
�I7#
�I7 * ���I����I
�IB * �
��I
�
 * �
��I� * �
� � �� - 

12. 
�I��I � ���I * �I#��I7��#��I7#��I7#��I7 * �I��IB�
���I��IB * �I���
���I��
 * 
��8I� * 
�� � 8� - 

13. 
I���I � �I��=I * I#��=I7��I#���I7#���I7#��=I7 * �I�=IB��I��IB8���I��I�
�IB * 8I��IB8�
=I�
� * ���8I���
=I �4 � 9-25 � 18- ∗ 25 � 18-25 � 18- * �100 � 72- � 225- � 162-�625 � 324-�

* �100 � 297- � 162625 � 324 * 62 � 297-949 * 62949 � 297949 - 
14. 


�II � ���I * #
�I7#��I7��#I7I#��I7 * ��I��I�IB��I�I�IB * ���I�
��I�I�
 * �
��I 51 � 4- ∗ 1 � 4-1 � 4- * 5 � 20-1 � 16-� * 5 � 20-1 � 16 * 5 � 20-17 * 517 � 2017 - 
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Section 2.3 

Part one:-In exercise 2.3 use the quadratic formula to solve the quadratic equation  

1. M� � 2M � 2 * 0 2 * 1																																																		j * �2																																																	/ * 2 

M * �j w √j� � 42/22 * �#�27 w �#�27� � 4#17#272#17 * 2 w √4 � 82 * 2 w √�42  

M * 2 w 2-2 																																							M * 22 w 2-2 * 1 w - 
2. M� � 6M � 10 * 0 2 * 1																																															j * 6																																																									/ * 10 

M * �j w √j� � 42/22 * �#67 w �#67� � 4#17#1072#17 * �6 w √36 � 402 * �6 w √�42  

M * �6 w 2-2 																												M * �62 w 2-2 * �3 w - 
3. 4M� � 16M � 17 * 0 2 * 4																																												j * 16																																																								/ * 17 

M * �j w √j� � 42/22 * �#167 w �#167� � 4#47#1772#47 * �16 w √256 � 2728  

M * �16 w √�168 * �16 w 4-8 																			M * �168 w 4-8 * �2 w 12 - 
4. 9M� � 6M � 37 * 0 2 * 9																																						j * �6																																																									/ * 37 

M * �j w √j� � 42/22 * �#�67 w �#�67� � 4#97#3772#97 * 6 w √36 � 133218  

M * 6 w √�129618 * 6 w 36-18 																M * 618 w 3618 - * 13 w 2- 
5. 4M� � 16M � 15 * 0 2 * 4																																						j * 16																																																									/ * 15 

M * �j w √j� � 42/22 * �#167 w �#167� � 4#47#1572#47 * �16 w √256 � 2408  
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M * �16 w √168 * �16 w 48  

M * �168 w 48 * �2 w 12														M
Þ � 2 � 12 * �32 																																	M�Þ � 2 � 12 * �52  

 

6. 9M� � 6M � 35 * 0 2 * 9																																					j * �6																																																							/ * �35 

M * �j w √j� � 42/22 * �#�67 w �#�67� � 4#97#�3572#97 * 6 w √36 � 126018  

M * 6 w √129618 * 6 w 3618  

M * �
=w ��
= * 
�w 2                   M
Þ 
�� 2 * �� 																																					M�Þ 
�� 2 * ���  

7. 161� � 41 � 3 * 0 2 * 16																																					j * �4																																																							/ * 3 

M * �j w √j� � 42/22 * �#�47 w �#�47� � 4#167#372#167 * 4 w √16 � 19232  

M * 4 w √�17632 * 4 w √�16 ∗ 1132 * 4 w 4-√1132  

M * ���w �I√

�� * 
=w √

= -                    
8. 5,� � 6, � 3 * 0 2 * 5																																	j * 6																																																							/ * 3 

M * �j w √j� � 42/22 * �#67 w �#67� � 4#57#372#57 * �6 w √36 � 6010 * �6 w √�2410  

* �6 w √�4 ∗ 610 * �6 w 2-√610  

M * ��
� w �I√�
� * ��� w √�� -                    
Part two:- in exercise 1-8 simplify the complex number and write it in standard form 

1. �6-� � -� * �6#�-7 � #�17 * 6- � 1 * �1 � 6- 
2. 4-� � 2-� * 4#�17 � 2#�-7 * �4 � 2- 
3. �5-� * �5#-7 * 0 � 5- 
4. #�-7� * �-� * �#�-7 * 0 � - 
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5. y√�75z� * y√�25 ∗ 3z� * y5-√3z� * 125-�y3√3z * 0 � 375√3- 
6. y√�2z� * y-√2z� * #-7�y√2z� * #�17#87 * �8 * �8 * �8 � 0- 
7. 


I� * 
I� ∗ �I��I� * �I��IC * I�IC * �I�
 * -=0 � - 
8. 


#�I7� * 
=I� * 
=#�I7 * � 
=I * � 
=I ∗ �=I�=I * �=I���IB * �=I���#�
7 * �=I�� * � 
= - 
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Section 2.4 
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Chapter three: - Probability 
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Answers of chapter four 

Section 4.1 

1.  
Class limit  10-19 20-29 30-39 40-49 50-59 
Frequency  4 3 2 5 6 

a) The upper class limit of the first class interval (10-19) is 19 
b)  

Class 
boundary 

9.5-19.5 19.5-29.5 29.5-39.5 39.5-49.5 49.5-59.5 

∴ 1T3	Y0S3U	/Y2,,	j0Z.WUR	0[	1T3	Y2,1	/Y2,,	-.13UX2Y	 #49.5 � 59.57-,	49.5 
c) The class size:-[ (upper class limit –lower class limit )+1]=[(19-10)+1]=10 

So the class size is 10 
d)  

Class 
marks  

14.5 24.5 34.5 44.5 54.5 

∴ 1T3	e-W¬0-.1,#/Y2,,	e2UÒ,	72U3 ∶ �14.5,24.5,34,5,44.5, 2.W	54.5 
2.  

Class limit 1.10-1.49 1.50-1.89 1.90-2.29 
a)  

Class boundaries  1.095-1.495 1.495-1.895 1.895-2.295 
The class boundaries of the three class intervals are 1.095-1.495, 1.495-1.895, 
1.895-2.295. 

b) The unit is 0.01 
c) The class size is 0.4 
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Section 4.2 

1. a) 31,36,32,39,40,32,37 
First arrange the data in (descending or in ascending) 
31,32,32,36,37,39,40 

• The mode is 32 
• The Median is 36 

• The mean =	∑g� 	=�
��������������8���� * 35.28 

                  b) 14, 20,17,17,15,19,18,14 

       First arrange the data in (descending or in ascending) 

                     14, 14,15,17,17,18,19,20 

• The mode is 14 and 17 

• The median is 

��
�� * 17  

• The mean =	∑g� 	=
��
��
��
��
��
=�
8���= * 16.75 

c) 
i.  

Number of 
family members 

2 3 4 5 6 7 

Frequency  3 6 9 8 7 2 
• The mode is 4 

ii.   
Number of 
family members 

2 3 4 5 6 7 

Frequency  3 6 9 8 7 2 
Cumulative 
frequency 

3 9 18 26 33 35 

• The median is 18th place which is 4  
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Number of family 
members  

Frequency FX 

2 3 6 
3 6 18 
4 9 36 
5 8 40 
6 7 42 
7 2 14 
 áØ * 35 áØÆ * 156 

• The mean is 
∑âã∑â * 
���� * 4.46 

2.  
Class 30-39 40-49 50-59 60-69 70-79 
frequency 3 13 14 6 4 

I) Modal class( class with highest frequency)= 50-59 

II)  Median mark =Lm+´äB�â�âå µ Ù 
Lm (lower class boundaries of median class) =49.5                N (	∑ Ø	7 * 40                
FB (∑Ø	j3[0U3	e3W-2.	/Y2,,7 * 16 
Fm (frequency of median class) =14              Ù#/Y2,,	-.13UX2Y7 * 10        

• Median mark =49.5+́
 æB �
�
� µ10 *52.36 

III)   

Class limit Frequency(f) Class mark(x) FX 
30-39 3 34.5 103.5 
40-49 13 44.5 578.5 
50-59 14 54.5 763 
60-69 6 64.5 387 
70-709 4 74.5 298 
 áØ * 40  áØÆ * 2130 

 

•  The mean score is =
∑âã∑â * �
���� * 53.25 
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Section 4.3 

1. 

Year Coffee Tea Petroleum 
Product 

Others 

1999 11.2 218 8.5 58.5 
2000 9.8 29.3 7.9 53 

 

A. Line Graph  
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B. Bar Graph  
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9.8

29.3

7.9

53

Pie Chart of 2000

coffee tea petroleum product others

C.1. Pie Chart                                                            C.2. Pie Chart   

• 11.2%=


.�
�� Í 360 * 40.32                  9.8%=	 8.=
�� Í 360 * 35.28           

• 21.8%=
�
.=
�� Í 360 * 78.48                  29.3%=	�8.�
�� Í 360 * 105.48 

• 8.5%=
=.�
�� Í 360 * 30.6                       7.9%=	 �.8
�� Í 360 * 28.44  

� 58.5%=
�=.�
�� Í 360 * 210.6                  53%=	 ��
�� Í 360 * 190.8 
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Section 4.4 

Class 40-49 50-59 60-69 70-79 80-89 
Frequency 7 10 15 9 12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

   A u t h o r  o f  t h e  B o o k  i s : - B a s h i r  m a x a m u d  d i r i e  ( N a s i i b  y a r e )  

Tell: -    +252618666688 

71 | P a g e     

          

Section 4.5 
1.  

I)  
Class Frequency 
30-39 9 
40-49 7 
50-59 11 
60-69 6 
70-79 6 
80-89 7 
90-99 3 

 

 

II)  

Class Frequency(F) Class mark(x) FX 
30-39 9 34.5 310.5 
40-49 7 44.5 311.5 
50-59 11 54.5 599.5 
60-69 6 64.5 387 
70-79 6 74.5 447 
80-89 7 84.5 591.5 
90-99 3 94.5 283.5 
 áØ * 49  áØÆ * 2930.5 
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III) 

  

 
2. a) 14,10,11,15,19,10,12 

First arrange the data in ascending or in descending  
 10,10,11,12,14,15,19 
The median is 12 
b) 55, 50, 51,60,55,54 
First arrange the data in ascending or in descending  
50, 51, 54,55,55,60 

The median is 
������ * 54.5 

3.  
X 5 6 7 8 9 10 
frequency 7 12 4 5 8 4 
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i)  
X Frequency(F) FX 
5 7 35 
6 12 72 
7 4 28 
8 5 40 
9 8 72 
10 4 40 
 áØ * 40 áØÆ * 287 

• mean =
∑âã∑â * �=��� * 7.175 

i) mode =6 
ii)   

X Frequency(F) Cumulative 
frequency 

5 7 7 
6 12 19 
7 4 23 
8 5 28 
9 8 36 
10 4 40 

• Median = 
��
ç��

ç� * ���� * 7  

4.  
Class 30-34 35-39 40-44 

i) Upper class limit of first class (30-34) is 34 
ii)  Lower class boundary of second class (35-39) is 34.5 
iii)  The class width is 5 
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Section 4.6 

class Frequency(F) Class 
mark(X) 

d(x-A) Fd 

115-119 23 117 -10 -230 
120-124 17 122 -5 -85 
125-129 20 127 0 0 
130-134 16 132 5 80 
 áØ * 76   áØW* �235 

Mean=A+
∑âè∑â * 127 � ������ * 	123.9  

Section 4.7 

Mass(g) 470-479 480-489 490-499 500-509 510-519 520-529 530-539 

Number of 
loaves  

5 10 16 2 14 9 6 

 

I) By assumed mean (take A=504.5)     

Class  Frequency(F)  Class mark(X)  d(x-A) Fd 
470-479 5 474.5 -30 -150 
480-489 10 484.5 -20 -200 
490-499 16 494.5 -10 -160 
500-509 2 504.5 0 0 
510-519 14 514.5 10 140 
520-529 9 524.5 20 180 
530-539 6 534.5 30 180 
 áØ * 62   áØW * �10 

Mean =b � ∑âè∑â = 504.5+
�
��� * 504.3 
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II) By coding method (take A=504.5) 

Class  Frequency(F)  Class mark(X)  T=
#g��7J  Ft 

470-479 5 474.5 -3 -15 
480-489 10 484.5 -2 -20 
490-499 16 494.5 -1 -16 
500-509 2 504.5 0 0 
510-519 14 514.5 1 14 
520-529 9 524.5 2 18 
530-539 6 534.5 3 18 
 áØ * 62   áØ1 * �1 

 e32. * b � J ∑â
∑â   

e32. * 504.5 � 10#�1762 * 504.3		 
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Section 4.8 

				Marks	 30-39	 40-49	 50-59	 60-69	 70-79	 80-89	 90-99	Number	of	students	
4A	 3	 4	 9	 3	 8	 5	 3	
4B	 2	 6	 12	 10	 5	 4	 1	

	
i7 	Mean	and	standard	deviation	of	4A	
Class	 Frequency#F7	 Class	mark#x7	 FX	 #x � M̅7�	 F#x � M̅7�	
30-39	 3	 34.5	 103.5	 918.09	 2754.27	40-49	 4	 44.5	 178	 412.09	 1648.36	50-59	 9	 54.5	 490.5	 106.09	 954.81	60-69	 3	 64.5	 193.5	 0.09	 0.27	70-79	 8	 74.5	 596	 94.09	 752.72	80-89	 5	 84.5	 422.5	 388.09	 1940.45	90-99	 3	 94.5	 283.5	 882.09	 2646.27		 áØ * 35	 	 áØÆ* 2267.5	

	 áF#x � M̅7� *								10697.15	
• Mean*∑âg∑â * ����.��� * 64.8	
• Variance*∑ó#q�g̅7B∑â * 
��8�.
��� *305.6	
• Standard	deviation*√X2U-2./3 * √305.6 * 17.5		
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ii7 											Mean	and	standard	deviation	of	4B	
Class	 Frequency#F7	 Class	mark#x7	 FX	 #x � M̅7�	 F#x � M̅7�	
30-39	 2	 34.5	 69	 702.25	 1404.5	40-49	 6	 44.5	 267	 272.25	 1633.5	50-59	 12	 54.5	 654	 42.25	 507	60-69	 10	 64.5	 645	 12.25	 122.5	70-79	 5	 74.5	 372.5	 182.25	 911.25	80-89	 4	 84.5	 338	 552.25	 2209	90-99	 1	 94.5	 94.5	 1122.25	 1122.25		 áØ * 40	 	 áØÆ* 2440	

	 áF#x � M̅7� *				7910	
• Mean*∑âg∑â * ������ * 61	
• Variance*∑ó#q�g̅7B∑â * �8
��� *197.75	
• Standard	deviation*√X2U-2./3 * √197.75 * 14.1				1. 6,9,10,13,15,17	

• Mean:-	∑g� * ��8�
��
��
��
�� * 11.7	
• Variance*∑#g�g̅7B� 		

* #6 � 11.77� � #9 � 11.77� � #10 � 11.77� � #13 � 11.77� � #15 � 11.77� � #17 � 11.77�6  

*��.�8��.�8��.=8�
.�8�
�.=8��=.�8� * 13.89						
• Standard	deviation*√X2U-2./3 * √13.89 * 3.7	a7 26,29,30,33,35,37	

• Mean:-	∑g� * ����8������������� * 31.7	
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• Variance*	∑#g�g̅7B� 		
* #26 � 31.77� � #29 � 31.77� � #30 � 31.77� � #33 � 31.77� � #35 � 31.77� � #37 � 31.77�6  

*	32.49�7.29�2.89�1.69�10.89�28.096 *13.89						
• Standard	deviation*√X2U-2./3 * √13.89 * 3.7	b7 30,45,50,65,75,85	

• Mean:-	∑g� * ���������������=�� * 58.3	
• Variance*	∑#g�g̅7B� 		

* #30 � 58.37� � #45 � 58.37� � #50 � 58.37� � #65 � 58.37� � #75 � 58.37� � #85 � 58.37�6  

*	800.89�176.89�68.89�44.89�278.89�712.89	6 *347.2						
• Standard	deviation*√X2U-2./3 * √347.2 * 18.6					

				
				
				
				

SectionSectionSectionSection				4.94.94.94.9				
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1. 105,109,113,101,120													#A*1007	
• Mean	*	∑#g��7� 	

* #105 � 1007 � #109 � 1007 � #113 � 1007 � #101 � 1007 � #120 � 10075 	
*	��8�
��
���� * 9.6		

2.   Assumed mean ( A=439.5)   

Class  Frequency(F)  Class mark(X)  d(x-A) Fd 
415-424 13 419.5 -20 -260 
425-434 24 429.5 -10 -240 
435-444 12 439.5 0 0 
445-454 5 449.5 10 50 
455-464 17 459.5 20 340 
 áØ * 71   áØW* �110 

• Mean =b � ∑âè∑â = 439.5+
�

��
 * 437.9 
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{.				MMMMean	and	standard	deviation	ean	and	standard	deviation	ean	and	standard	deviation	ean	and	standard	deviation					
Class	 Frequency#F7	 Class	mark#x7	 FX	 #x � M̅7�	 F#x � M̅7�	
65-69	 6	 67	 402	 151.29	 907.74	70-74	 10	 72	 720	 53.29	 532.9	75-79	 12	 77	 924	 5.29	 63.48	80-84	 9	 82	 738	 7.29	 65.61	85-89	 11	 87	 957	 59.29	 652.19	90-94	 5	 92	 460	 161.29	 806.45		 áØ * 53	 	 áØÆ* 4201	

	 áF#x � M̅7� *				3028.37	
• Mean*∑âg∑â * ���
�� * 79.3	
• Variance*∑ó#q�g̅7B∑â * ���=.���� *57.14	
• Standard	deviation*√X2U-2./3 * √57.14 * 7.56																			



 
 

   A u t h o r  o f  t h e  B o o k  i s : - B a s h i r  m a x a m u d  d i r i e  ( N a s i i b  y a r e )  

Tell: -    +252618666688 

81 | P a g e     

          

5.5.5.5. Mean	*Mean	*Mean	*Mean	*				∑ôõ 																																																																																																																																												Variance*Variance*Variance*Variance*	∑#ô�ôö7xõ 				
*				ô�tu�t÷�ø��� * tx																																								#ù�tx7x�#tu�tx7x�#t÷�tx7x�#ú�tx7x�#��tx7x� * û				
****				ô�ø�ux� * tx																																																																																																																										ôx�x{ô�t{{�t�{�øx�x{ø�t{{��� * û								
*	*	*	*	ô � ø � ux * û÷																																																																																																																				ùx�úx�x{ù�x{ú�u÷x� * û				
*	*	*	*	ô � ø * û÷ � ux																																																																																																					ùx � úx � x{ù � x{ú � u÷x * u÷				
****ô � ø * xü																																																																																																																																																											ùx � úx � x{ù � x{ú * �xÉx				
****ø * xü � ô																																																																																																																																												ôx � #xü � ô7x � x{ô � x{#xü � ô7 * �xÉx				

																																																																																																																																																																																																ôx � Éü{ � �ûô � ôx � x{ô � ûÉx � x{ô * �xÉx				
																																																																																																																																																																																																																																													xôx � �ûô � uü{ * ÷				
																																																																																																																																																																																																																								x1*12																								x2*16	
If	x*	16																																								then												y*	28-16	*12	
∴ ,0	S3	a31	M * 16	j3/0Z,3	0[	1T3	/0.W-1-0.	-[	M þ R				2.W	1T3.	R * 12	

6. A7	9,	11,13,16,17	
• Mean:-	∑g� * 8�

�
��
��
�� * 13.2	
• Variance*∑#g�g̅7B� 		

* #9 � 13.27� � #11 � 13.27� � #13 � 13.27� � #16 � 13.27� � #17 � 13.27�5  

																								*	tÉ.û{�{.ü{�÷.÷{�É.ü{�t{.{� * 8.96						



 
 

   A u t h o r  o f  t h e  B o o k  i s : - B a s h i r  m a x a m u d  d i r i e  ( N a s i i b  y a r e )  

Tell: -    +252618666688 

82 | P a g e     

          

• Standard	deviation*√X2U-2./3 * √8.96 * 2.99		
j7	21,	23,25,28,29	

• Mean:-	∑g� * �
��������=��8� * 25.2	
• Variance*∑#g�g̅7B� 		

* #21 � 25.27� � #23 � 25.27� � #25 � 25.27� � #28 � 25.27� � #29 � 25.27�5  

										*	
�.����.=���.����.=��
�.�� * 8.96						
• Standard	deviation*√X2U-2./3 * √8.96 *2.99	
/7	108,	132,156,192,204	

• Mean:-	∑g� * 
�=�
���
���
8������ * 158.4	
• Variance*∑#g�g̅7B� 		

* #108 � 158.47� � #132 � 158.47� � #156 � 158.47� � #192 � 158.47� #204 � 158.47�5  

		*	����.
���8�.8���.���

�=.8�����8.��� * 1290.24						
• Standard	deviation*√X2U-2./3 * √1290.24 *35.92	
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Answers of Chapter	five:	Chapter	five:	Chapter	five:	Chapter	five:	----				LOGLOGLOGLOGICICICIC				
1. Construct	a	truth	table	of	each	of	the	following	

	27	]¬⟹ #c ∧ � ∼ c7\⟺∼ ¬ 

P q ∼ Ì ∼ c c ∧∼ c ¬⟹ #c ∧∼ c7 ¬⟹ #c ∧∼ c7⟺∼ ¬ 

T T      F       F             F               F                       T 

F F      F       T             F               F                       T 

F T      T       F             F               F                       T 

F F      T       T             F               T                       T j7			#c⟹∼ ¬7 ⟺ 	 #¬ ∧ c7 
P q ∼ Ì ¬ ∧ c c⟹∼ ¬ #c⟹∼ ¬7  ⟺ #¬ ∧ c7 
T T             F              T               F                    F 

T F             F              F               T                    F 

F T             T              F               T                    F 

F F             T              F               T                    F 

c) ( ¬ ∧ c7⟺ #c ∧ ¬7 
P Q ¬ ∧ c  							c ∧ ¬  ( ¬ ∧ c7⟺ #c ∧ ¬7 
T T               T            T                  T 

T F               F            F                  T 

F T               F            F                  T 

F F               F            F                  T 

d) ( ¬ ∨ c7⟺ #c ∨ ¬7 
P Q ¬ ∨ c  							c ∨ ¬  ( ¬ ∨ c7⟺ #c ∨ ¬7 
T T               T            T                  T 

T F               T            T                  T 

F T               T            T                  T 

F F               F            F                  T 
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e)   ]	¬ ∧ #c ∧ U7\ ⟺ ]#¬ ∧ c7 ∧ U\ 
P q r q∧ U ¬ ∧ #c ∧ U7 p∧ c #¬ ∧ c7 ∧ U ]	¬ ∧ #c ∧ U7\ ⟺ ]#¬ ∧ c7 ∧ U\ 
T T T     T        T   T            T                             T 

T T F     F         F   T            F                             T 

T F T     F         F   F            F                             T 

T F F     F         F   F            F                             T 

F T T     T         F   F            F                             T 

F T F     F         F   F            F                             T 

F F T     F         F   F            F                             T 

F F F     F         F   F            F                             T  

f)  ]	¬ ∨ #c ∨ U7\ ⟺ ]#¬ ∨ c7 ∨ U\ 
P q r q	∨ U ¬ ∨ #c ∨ U7 p	∧ c #¬ ∨ c7 ∨ U ]	¬ ∨ #c ∨ U7\ ⟺ ]#¬ ∨ c7 ∨ U\ 
T T T     T        T   T            T                             T 

T T F     T        T   T            T                             T 

T F T     T        T   T            T                             T 

T F F     F        T   T            T                             T 

F T T     T        T   T            T                             T 

F T F     T        T   T            T                             T 

F F T     T        T   F            T                             T 

F F F     F        F   F            F                             T  

g)  ]	¬ ∧ #c ∨ U7\ ⟺ ]#¬ ∧ c7 ∨ #¬ ∧ U7\ 
 

P Q r c ∨ U ¬ ∧ #c ∨ U)     ¬ ∧ c  ¬ ∧ U  #¬ ∧ c7 ∨ #¬ ∧ U7 		]	¬ ∧ #c ∨ U7\ ⟺ ]#¬ ∧ c7 ∨ #¬ ∧ U7\ 
T T T    T       T     T    T               T                                T 

T T F    T       T     T    F               T                               T 

T F T    T       T     F    T               T                               T 

T F F    F       F     F    F               F                               T 

F T T    T       F     F    F               F                               T 

F T T    T       F     F    F               F                               T 

F F T    T       F     F    F               F                               T 

F F F    F       F     F    F               F                               T 
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h)   ]	¬ ∨ #c ∧ U7\ ⟺ ]#¬ ∨ c7 ∧ #¬ ∨ U7\ 
P q r c ∧ U ¬ ∨ #c ∧ U)     ¬ ∨ c  ¬ ∨ U  #¬ ∨ c7 ∧ #¬ ∨U7 		]	¬ ∨ #c ∧ U7\ ⟺ ]#¬ ∨ c7 ∧ #¬ ∨ U7\ 
T T T    T       T     T    T               T                               T 

T T F    F       T     T    T               T                               T 

T F T    F       T     T    T               T                               T 

T F F    F       T     T    F               F                               F 

F T T    T       T     T    T               T                               T 

F T T    F       F     T    T               T                               F 

F F T    F       F     F    T               F                               T 

F F F    F       F     F    F               F                               T 

2. De Morgan’s law prove that ∼ #¬ ∨ c7	 is equivalent to (∼p) ∧ #∼ c7 
P Q p	∨ c ∼ #¬ ∨ c7 ∼ ¬ ∼ c ∼ ¬ ∨∼ c 

T T    T          F           F              F                  F 

T F    T          F           F              T                  F 

F T    T          F           T              F                  F 

F F    F          T           T              T                   T 

So ∼ #¬ ∨ c7	 is equivalent to (∼p) ∧ #∼ c7 because they have same truth table 

1. Establish	the	logical	equivalence	of	these	compound	statements		A.	P	 Q	 ∼ c	 #P	⟹ c7	 ∼#P	⟹ c7	 #P	∧	∼ c7	
T	 T	 F	 T	 F	 F	
T	 F	 T	 F	 T	 T	
F	 T	 F	 T	 F	 F	
F	 F	 T	 T	 F	 F	
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B.		P	 Q	 P	⟹	q	 q	⟹	P	
T	 T	 T	 T	
T	 F	 F	 T	
F	 T	 T	 F	
F	 F	 T	 T	

 

4. ,T0S	Ì ∨ #� ∧ 	
7	2.W		#¬ ∨ �7 ∧ #¬ ∨ 
7 are logically equivalent 

 

P Q R � ∧ 	
 Ì ∨ #� ∧ 	
7 #¬ ∨ �7 #¬ ∨ 
7 	#¬ ∨ �7 ∧ #¬ ∨ 
7 
T T T T T T T T 

T T F F T T T T 

T F T F T T T T 

T F F F T T T T 

F T T T T T T T 

F F T F F F T F 

F F F F F F F F 

So Ì ∨ #� ∧ 	
7	2.W		#¬ ∨ �7 ∧ #¬ ∨ 
7 are logically equivalent because they have same truth table.  
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Answers	of	chapter	six:	Answers	of	chapter	six:	Answers	of	chapter	six:	Answers	of	chapter	six:	----				calculuscalculuscalculuscalculus 

Estimating a limit numerically In Exercises 5-8 complete the table and use the result to estimate 

the limit numerically. Determine whether the limit can be reached.  

5. limg→�#5M � 47                                                   
					lim									g→�#5#27 � 47 
							* 10 � 4        

						* 		14 

6. limg→
#2M� � M � 47 
					lim									g→
#2#17� � 1 � 47     
     * #2 � 1 � 47 
					* 3 � 4 

					* 	�1 

7. limg⟶�

g�
gB�g�� 

lim						g⟶�
		 �1 � 1#�17� � #�17 � 2 

		* 		 01 � 1 � 2				 
		* 		 00 

lim			g→�

M � 1#M � 17#M � 27 

			 limg→�

1#M � 27 

 

X 1.9 1.99 1.999 2 2.001 2.01 2.1 

F(x) 13.5 13.95 13.995 14 14.005 14.05 14.5 

X 0.9 0.99 0.999 1 1.001 1.01 1.1 

F(x) �1.48 �1.04 �1.004 �1 �0.99 �0.94 �0.48 

X �1.1 �1.01 �1.001 �1 �0.999 �0.99 �0.9 

F(x) �1013 �100301 �10003001 �13 �10002999 �100299 �1029 
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limg→�

1#�1 � 27		 

		* 	�13 

8. limq→� NO��qq	 		
limq→� � NO��q�q	 *2		 x	 �0.1	 �0.01	 �0.001	 0	 0.001	 0.01	 0.1	
F#x7	 1.9	 1.99	 1.999	 2	 1.9999	 1.99	 1.986	

9. limq→� tanx2x	 	
limq→�

sin xcosx2x	 * limq→� sin x2xcosx	 * limq→� sin xx	 ∗ 12cosx	
														limq→� 
�opNq* 
�#
7 * 
�	

-0.1	 -0.01	 -0.001	 0	 0.001	 0.01	 0.1	
0.501	 0.500	 0.5000	 0.5	 0.50000	 0.5000	 0.501	
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Evaluating Limits     In Exercises 11 and 14, use the given information to evaluate each limit. 

  11. limg→J [#M7 * 4																													 limg→J a#M7 * 8  

        (A) limg→J]�2a#M7\                                                (B) limg→J][#M7 � a#M7\ 
              limg→J]�2#87\                                                         limg→J]4 � 8\ 
              * �16                                                                  * 12 

        (C) limg→J �#g7�#g7                                                          (D) limg→J�[#M7 
              limg→J �=                                                                     limg→J√4 

               * 
�                                                                       * 2 

   12. limg→J [#M7 * 3																																								 limg→J a#M7 * �1 

          (A) limg→J][#M7 � a#M7\�                                    (B) limg→J]6[#M7a#M7\ 
                limg→J]3 � #�17\�                                                limg→J]6#37#�17\ 
               * ]2\�                                                                  * ]#187#�17\ 
               * 4                                                                       * �18 

          (C) limg→J ��#g7��#g7                                                         (D) limg→J 
��#g7 
                limg→J �#�
7�#�7                                                                 limg→J 
√� 

                * � �
�                                                                    * 
√� 

      13. [#M7 * M�																																								a#M7 * √gB���gB  

          (A) limg→� [#M7                                                            (B) limg→�a#M7 
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      limg→� M�                                                                        limg→� √gB���gB  

                limg→�2�                                                                       * �#�7B���#�7B  

                * 8                                                                           * √����#�7  

                                                                                                  	* �= 

(C)  limg→�]a#M7. [#M7\                                                              (D)  limg→�]a#M7 � [#M7\                                                            
      limg→� �√gB���gB . M��                                                                        limg→� �√gB���gB � M�	� 
      limg→� �	g�√gB���gB �                                                                           limg→� ��#�7B���#�7B � #27�	� 
         * �	#�7��#�7B���#�7B �                                                                         * h√����#�7 � 8	i 
         * =√8=                                                                                            * h�=� 8i    
         * =#�7=                                                                                            *	� �
=  

         * ��=  

        * 3 

  14. [#M7 * g��g 																																											a#M7 * sin (M 

         (A)  limg→� [#M7                                                                          (B)  limg→�a#M7 
                 limg→�	 g��g                                                                                   limg→� sin (M 

                 limg→�	 ����                                                                                   limg→� sin 2( 

                 * �
                                                                                           * sin 2( 

                 * 2                                                                                          	* 0 
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          (C)  limg→�][#M7. a#M7\                                                              (D)  limg→�]a#M7 � [#M7\ 
                 limg→� h g��g . sin (Mi                                                                    limg→� hsin (M � g��gi 
                 limg→� hg NO��g��g i                                                                             * sin 2( � ���� 

                 * h�NO������ i                                                                                * 0 � �
 

                 * h�NO���
 i                                                                                * 0 � 2 

                 * 2#07                                                                                      * �2 

                 * 0 

           Evaluating a limit by direct substitution. 

                16. limg→�#10 � M�7                                                                17. limg→��#2M� � 4M � 17 
                       limg→�#10 � #57�7                                                                    limg→��#2#�37� � 4#�37 � 17 
                       * #10 � 257                                                                           * 2#97 � 18 � 1 

                       * �15                                                                                      * 7 

       

 

          18.  limg→��
�ggB�
                                                                       19.  limg→��

�g���g�8 

                  limg→��	 �#��7#��7B�
                                                                          limg→��
�#��7���#��7�8 

                   * �88�
                                                                                       * �
������8  

                    * �8
�                                                                                         * �
� 
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 20.  limg→�
√M � 2                                                                    21.  limg→�3g 

                        limg→�
√�1 � 2                                                                        limg→�3� 

                         * √1                                                                                       * 3� 

                         * 1                                                                                          * 20.08 

               22.  limg→� sin 2M                                                                         23.   limg→AB
2U/ sin M 

                       limg→� sin 2(                                                                                 * 2U/ sin#
�7 
                       * sin 2(                                                                                    * sin�
#
�7 
                       * 0                                                                                              * 30 

              24.   limg→�� h
� M� � 5Mi                                                              25.   limg→��]M� � 6M � 5\ 
                        limg→�� h
� #�27� � 5#�27i                                                      limg→��]#�27� � 6#�27 � 5\ 
                          * 
� #�87 � 10                                                                          * ]�8 � 12 � 5\ 
                         * �4 � 10                                                                                  * ]�8 � 17\ 
                          * 6                                                                                                * 9 

         26.    limg→� g�
gB��g��                                                                            27.    limg→� gB�
g  

                limg→� ��
#�7B��#�7��                                                                                 limg→� #�7B�
�  

                * �
��=��                                                                                           * 8�
�  

               * ���                                                                                                     * 
��  

                * 
8 
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    28.   limg→�√M� � 1�
                                                                               29.   limg→� ln M 

                limg→��#37� � 1�
                                                                                   limg→� ln 3 

                * √9 � 1�
                                                                                           * ln 3 

                * √8�
                                                                                                   * 1 

                * 2 

       30.   limg→� tan M                                                                                   31.    limg→
2U/ cos g� 

                limg→� tan (                                                                                            * 2U/ cos 
� 

                * tan(                                                                                               * cos�
#
�7 
                * 0                                                                                                      * 60 
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Section 6.2 

A. Find the derivative of each function. 

1. R * M=                                                                                  2.   R * √M�
 

R′ * 8M=�
                                                                                 R * #M7A� 

R′ * 8M�                                                                                     R′ * 
� #M7A��
 

                                                                                                     R′ * 
� #M7�B� 

3. R * M�B@                                                                             4.   X#U7 * �� 	(U� 

 R� * � �� M�B@�
                                                                      X′#U7 * �� #37	(U��
 

R� * � �� M�G@                                                                            X′#U7 * 4	(U� 

																							5	. R#17 * 61�8                                                                      6.   [#M7 * M� � 10M � 100 

       R′#17 * 6#�971�8�
                                                              [′#M7 * 3M��
 � 10 

       R�#
7 * �541�
�                                                                     [′#M7 * 3M� � 10 

7.    a#M7 * M
�� � 50M � 1                                                 8.   [#M7 * #2M7� 

       a′#M7 * 100M
���
 � 50                                                     [′#M7 * 3#2M7��
 

       a′#M7 * 100M88 � 50                                                           [′#M7 * 3#2M7� 

                                                                                                         [′#M7 * 6M� 

                   9.    a#M7 * M� � 
gB                                    10.   ,#17 * 1= � 61� � 181� � 21 
                          a#M7 * M� � M��                                         ,′#17 * 81=�
 � 6#771��
 � 18#271��
 � 2 

                          a′#M7 * 2M��
 � #�27M���
                   ,′#17 * 81� � 421� � 361 � 2 

                          a′#M7 * 2M � 2M�� 

                         a�#g7 * 2M � �g� 
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                 11.   R * gB��g��g                                                           12.   [#M7 * M � 3MA� 

                          R′ * g#�g��7�gB��g��#
7gB                                              [′#M7 * 1 � 3#
�7MA��
 

                          R′ * �gB��g�gB��g��gB                                          [′#M7 * 1 � M�B� 

                          R′ * gB��gB  

                          R� * 1 � �gB 

                 13.   R * 5M�� � �= M�� � 3M� � 6          

                          R′ * 5#�47M���
 � �= #�27M���
 � 3#27M��
 

                          R� * �20M�� � �� M�� � 6M 

                          R� * �20 
g@ � �� 
g� � 6M 

  14.    R * gAB��gF��gLG�  

                          R′ * �#
�gABLA��#87gFLA��#��7gLGLA7�#gAB��gF��gLG7#�7#�7B  

                          R′ * �#
�gAA�
=gv���gLv7��#�7B  

                          R′ * #�=gAA���gv�
��gLv7
�  

                          R� * �=gAA
� � ��gv
� � 
��gLv
�  

                          R� * 3M

 � 8� M= � ���gv 
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B. Differentiate the following: 1. [#M7 * M� � 7                                                      												2. [#M7 * 5√M � M 

[′#M7 * 3M���                                                             [#M7 * 5#M7AB � M 

[′#M7 * 3M�                                                                 [′#M7 * 5#
�7#M7AB�
 � 1 

                                                                                       [′#M7 * �� #M7�AB � 1 

 											3. T#M7 * 
g � M�                                                                   4. U#R7 * 11R� � 2R � 7 

    T#M7 * M�
 � M�                                                    U′#R7 * 11#37R��
 � 2 

    T�#M7 * �M�
�
 � 4M��
                                     U′#R7 * 33R� � 2 

    T�#M7 * �M�� � 4M� 

										5.			,#17 * 1� � 31� � 21 � √6                                               6.   [#M7 * g�
g  

,′#17 * 31��
 � 3#271��
 � 2                           [′#M7 * g#
7�#g�
7#
7gB  

,′#17 * 31� � 61 � 2                                            [′#M7 * g�g�
gB  

                                                                                  [′#M7 * 
gB 

								7.			[#M7 * #M � 6M�7#3√M � 27 
											[	#M7 * #M � 6M�7#3M
� � 27 
         [′#M7 * #1 � 6#27M��
7#3MAB � 27 � #M � 6M�7#3 9
�: MAB�
7 
       [′#M7 * #1 � 12M7#3MAB � 27 � #M � 6M�7#��M�AB7 
						[�#M7 * 3M
� � 36M�� � 2 � 24M � 32M
� � 9M�� 

				[�#M7 * 92 M
� � 45M�� � 24M � 2 
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8. [#M7 * #M� � 37� 			[�#M7 * 2#M� � 37#5M�7 
 	[�#M7 * #M� � 37#10M�7 	[�#M7 * 10M8 � 30M� 

9. R * �2M� � M� � 4M � 7																																				21	M * 2 

    [-U,1	S3	[-.W	1T3	X2YZ3	0[	R	jR	,Zj,1-1Z21-0.	M � X2YZ3	10	1T3	[Z./1-0.	 R * �2#27� � #2�7 � 4#27 � 7 R * �16 � 4 � 8 � 7 R * �13							 ,0	S3	T2X3	2	¬0-.1	#M, R7 * #2,�137 2.W	1T3.	S3	[-.W	,Y0¬3#e7	jR	[-.W-.a	1T3	W3U-X-1-X3	0[	1T3	[Z./1-0.	2.W	1T3.	,Zj1-1Z3	 M � X2YZ3	10	W3U-X-1-X3	0[	1T3	[Z./1-0.	 R� * �6M� � 2M � 4 ,Y0¬3#e7 * R�#M7 * �6#27� � 2#27 � 4 e * �24 � 4 � 4 * �24 2.W	1T3.	S3	[-.W	3cZ21-.	0[	12.a3.1	Y-.3 * 	R � R
 * e#M � M
7 R � #�137 * �24#M � 27 R � 13 * �24M � 48 R * �24M � 48 � 13 R * �24M � 35 

10. R * 2√M � 1M� � 1M � 4																																				21	M * 1 

    [-U,1	S3	[-.W	1T3	X2YZ3	0[	R	jR	,Zj,1-1Z21-0.	M � X2YZ3	10	1T3	[Z./1-0.	 
R * 2√1 � 1#17� � 11 � 4	 
R * 2 � 1 � 1 � 4 R * 6					 ,0	S3	T2X3	2	¬0-.1	#M, R7 * #1,67 2.W	1T3.	S3	[-.W	,Y0¬3#e7	jR	[-.W-.a	1T3	W3U-X-1-X3	0[	1T3	[Z./1-0.	2.W	1T3.	,Zj1-1Z3	 M � X2YZ3	10	W3U-X-1-X3	0[	1T3	[Z./1-0.	 
R� * 2 ∗ 12√M � 2M� � 1M� * 1√M � 2M� � 1M� 

,Y0¬3#e7 * R�#M7 * 1√1 � 2#17� � 1#17� 

e * 1 � 2 � 1 * 2 
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2.W	1T3.	S3	[-.W	3cZ21-.	0[	12.a3.1	Y-.3 * 	R � R
 * e#M � M
7 R � 6 * 2#M � 17 R � 6 * 2M � 2 R * 2M � 2 � 6 R * 2M � 4 

 

 

     

 

 

	
	
	
	
	
 


