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Tutorial 2

Problem 2.1

Suppose that the function g is defined for all x R and satisfies the following properties for all , 0a b  :

 8
(8) 0,g g g b

b
   
 

Prove that    2 8f x g x x   is even.

Solution:

       2 2

2

8
8 8

8
f x g x x g g x x f x

x x

 
          

  

Problem 2.2

Solve  cos 5 1x  .

Solution:

2
5 2 ,

5
x k x k k Z    

Problem 2.3

Solve   1
cos 5

2
x  .

Solution:

2
5 2 ,

3 15 5
x k x k k Z
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Some really important trigonometric identities!!!

1. sin 2 2sin cos  

2. 2 2cos 2 cos sin   

3. 2 1 cos 2
sin

2

 


4. 2 1 cos 2
cos

2

 


5. 3sin 3 3sin 4sin   

6. 3cos3 4cos 3cos   

Problem 2.4

Solve: 22 cos   sin   1  0x x  

Solution:

22 cos   sin   1  0x x     22 1 sin   sin   1  0x x     22 2sin   sin   1  0x x    

22sin   sin   1  0x x  

Substitution: sin x t  22     1  0t t   
1

; 1
2

t  

So, 

1
sin

2
x  

5
2 ; 2

6 6
x k x k

     

sin 1x    2
2

x k
   

Problem 2.5

Prove: 
1 sin cos

cos 1 sin

x x

x x






Solution:

1 sin cos

cos 1 sin

x x

x x





 2 21 sin cosx x   2 2sin cos 1x x 

Problem 2.6

Prove: 
1 tan

tan
1 cot

 







Solution:

1 tan
tan

1 cot

 






  1 tan 1 tancot      1 tan 1 tan   



http://individual.utoronto.ca/alex_kryvoshaev/         MAT137 calculus, TA: Alexander Kryvoshaev, Email: alex.kryvoshaev@utoronto.ca

- 3 -

Problem 2.7

Find cos if sin 0.2
2




Solution:

2 2 2cos cos sin 1 2sin 0.92
2 2 2

       

Problem 2.8

Solve 2 2sin 1ctg  

Solution:

2 2sin 1cot   
2

2
2

cos
sin 1

sin




   4 2 2sin cos sin     4 2sin 2sin 1 0    

 22sin 1 0    sin 1   
2

k
  

Problem 2.9

Solve: 2sin cos 2 0x x ctg x   

Solution:

2sin cos cot 2 0x x x    
2cos

2sin 2 0
sin

x
x

x
    2 22sin 1 sin 2sin 0x x x    

2sin 2sin 1 0x x     2
sin 1 0x    sin 1x    2

2
x k

   


