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   1)   Find the derivative of the given functions. 
     

         a)   
1
1

3

3

+
−

=
x
xy  

 
         b)  xxxy sin2cos3 ⋅−⋅=  
 

  2)    a)  )
5
1ln(10)( xxf ⋅=     ⇒    ?)

3
5(/ =f  

 

        b) xxf 3sin22)( ⋅=    ⇒    ?)
4

(/ =
πf  

 
 3)    a)  Position of a particle is given by the equation  

             4 3 21 2( ) 5 10
4 9

S t t t t= − + + .  

Find the velocity of this particle at 3t = . 
      
        b) If 242)( xxxf −= , then solve the equation 0)(' =xf  and 
             solve the inequality 0)(' ≤xf . 
 
 4)  a)  Find the slope of the line that is tangent to the function    

3
2sin xy =  at 

2
3π

=x . 

 
      b)   A particle is thrown up with the initial velocity 0v . 

             The altitude changes with respect to time as
2
..)(

2

0
tgtvth −= . 

             If smv /600 =  and 2/10 smg = , then calculate h max . 
 
5)  a)   Examine the extremum points, and monotonicity  

           of the function  .12
3
2 23 xxxy −+=  

 
      b)   Find the minimum and maximum values of  the function  
            xxy 33 +=  in the interval  [ 0,2] . 
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Find the derivatives of the given functions: 
 

1a. 
( )216

1
+

=
x

y     1b. 
( )258

4
x

y
−

=  

         
  
  

2a. 
xx
xxy

sin
sin

−
+

=     2b. 
xx
xxy

cos
cos

+
−

=  

 
 
3a. ( ) ( ) xxxtgxf cossin322 ++=   
 

3b.       ( ) ( ) xxxctgxf cossin23
2
1

−−=  

 
 
Calculate 
 
 
4a. If ( ) ( ) xexxxf 132 +−=  then ( ) ?0 =′f   
 
 
4b. If ( ) xxexf sin=  then ( ) ?0 =′f   
 
 

5a. If ( )xy x 2log3 3
4=  then ?

2
1

=⎟
⎠
⎞

⎜
⎝
⎛′y     

 
 
5b. If ( )xy x 2log25=  then ( ) ?1 =′y  
 
 

6a. If ( ) ( )xxxf 2log 2
3 −=  then ( ) ?4 =′f    

  
 
 

6b. If ( ) ( )3
2 32log xxf −=  then ( ) ?1 =′f   
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1a. If ( ) xxxf 22sin += , then solve the equation ( ) 0f x′ =  and the 

inequality ( ) 0f x′ 〉 .      
 
 
1b. If ( ) xxxf 36cos −= , then solve the equation ( ) 0f x′ =  and the 

inequality ( ) 0〈′ xf .      
   

 
 
  

2a. If ( )
1
82

+
+

=
x

xxf , then solve the equation ( ) 0f x′ =  and the 

inequality ( ) 0〈′ xf . 
 
 

2b. If ( )
2
122

−
−

=
x

xxf , then solve the equation ( ) 0f x′ =  and the 

inequality ( ) 0f x′ 〉  
 
 
 
3a. If ( ) 22ln16 xxxf −= , then solve the inequality ( ) 0f x′ ≥ .  
 
 
3b.  If ( ) xxxf ln22 −= , then solve the inequality ( ) 0f x′ ≤ . 
 
 
 
4a. If ( ) xx eexf lg1 += −− , then compare ( )1f ′ −  and zero.  
 
 

4b. If ( ) 3

212
−

−

=
x

xf
x

, then compare ( )1f ′  and zero. 
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Find the slope of the lines that are tangent to the functions at the given 
points:  
 

1 a .  ( ) 313 2 +−=
x

xxf  ,   10 =x  

 

1 b .  ( ) xxxxf 5
8
1 3 −+=   ,    40 =x  

 

2 a .  
2

2
1

3
4

⎟
⎠
⎞

⎜
⎝
⎛

+
−

=
x
xy   ,   10 =x  

 

2 b .  
2

2
1

2
1

⎟
⎠
⎞

⎜
⎝
⎛

−
+

=
x
xy   ,    00 =x  

 
3 a. At which point on the curve 3xy =  is the slope of the tangent line 

equal to 3?.  
 
3 b. At which point on the curve xy =  is the angle between the 

tangent line and the x-axis equal to 45 ?        
 
4 a. Find the equation of the line which is parallel to the line 

xy 31−=  and passing through the point ( )1;3 −M . 
 
4 b. Find the equation of line which is perpendicular to the line 

2 3y x= +  and passing through the point ( )2; 4M − . 
 
 
Write the equation of lines which are tangent to the functions at the 
given points.    
 

5 a. ( ) 2
3
xf x

x
+

=
−

  , 0 2x =   5 b. ( ) 1
4
xf x

x
−

=
+

  ,   0 3x = −  

 
 
6 a. ( ) 3logf x x=   ,  0 1x =  6 b. ( ) ( )2log 1f x x= +    ,  0 1x =  
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1a. Find the equation of tangent of the curve 3xy =  which is 

perpendicular to the line 
3
4

3
1

+−= xy . 

 

1b. Find the equation of tangent of the curve 
x

y 4
=  which is parallel 

to the line 1+−= xy . 
 
Examine  the intervals of increasing ,decreasing and extremum for the 
given functions 
 

2a. ( )
( )21

1
−

−=
x

xf    2b.   ( )
( )23

1
−

=
x

xf     

 

3a. ( ) 5
2
3

3
5

2
1 234 +−−= xxxxf  3b. ( ) 3

2
1 234 +−+= xxxxf  

 

4a.  Prove that 12 −= xxey is increasing in the interval ( )+∞− ;5,0  
 

4b. Prove that x
ey

x−

=
1

is decreasing in the interval ( )+∞;0  

 
Find the maximum and minimum value of the given functions in the 
given intervals. 
 

5a. ,cossin xxy +=     ⎥⎦
⎤

⎢⎣
⎡

2
;0 π  

 

5b. ,sincos xxy −=     ⎥⎦
⎤

⎢⎣
⎡ ππ 2;

2
3  

 

6a. ( )
3ln
33 2 xx

xf
−+

=   ,     [ ]2;1−     

 
 

6b. ( ) xxxf 3.232 +=   ,   [ ]2;0  
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