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1. (28 Points) Find dy
dx

 . ( DO NOT SIMPLIFY THE ANSWER) 

 (a) 4 3y x x= +  
 
 
 
 
 
 
 (b)  

sec( ) . tan(cos )
xey e x=

 
 
 
 
 
 

 (c) ( )1 2tan 1y x−= − + x  

 
 
 
 
 

(d) 
3

1 ln
xy

x
⎛ ⎞= ⎜ ⎟+⎝ ⎠

 

 
 
 
 
 
 
(e) 1 2coth 1y x−= +  
 

 
 
 
 
 

 (f) ( )5
cosh7 log sechxy x= +  

 
 
 
 
 
 
 (g) (sin )xy x=  
 



Math 101 – Major Exam II 3/7 Semester 062 

2.  (5 Points) Find all points on the graph of  1
1

y
x

=
+

 where the tangent line is parallel 

to the line y x= − . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. (8 Points) The position function of a particle is given by  

3
2( ) 2 3 1; 0.

3
ts t t t t= − + − ≥  

(a) Find the velocity of the particle at time t. 
 
 
 
 
 
(b) Sketch a diagram to represent the motion of the particle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
(c) Find the distance traveled by the particle while moving backward (i.e. in the 

negative direction)  
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4. (5 Points) Find the equation of the line tangent to the graph of xy e= and passes 
through the origin. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
5. (6 Points) Find a second degree polynomial P such that (2) 3, (2) 5P P ′= =  and 

. (2) 4P ′′ =
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6. (12 Points) If (2) 4, (2) 3, (2) 2f f g′= = =  and (2) 5g ′ = , find  

a.  ( )
2

( )
x

d f x
dx =

   

 
 
 
 
 
 
 

b. ( )
2

( )
x

d f g x
dx =

   

 
 
 
 
 
 
 
  

c.  
2x

d f g
dx x =

+⎛ ⎞
⎜ ⎟
⎝ ⎠

 

 
 
 
 
 
 
 
 

 

7. (5 Points) Use the definition of the derivative to prove that (cos ) sind x x
dx

= − . 
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8. (15 Points) Find the value of the limit if it exists. 

 (a) 
0

sin(cos )lim
secθ

θ
θ→

 

 
 
 
 
 
 
 
 
 
 
 

 (b) 
2

20

sin 3lim
t

t
t→

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (c) 
1

lim
1

x

x

e e
x→

−
−
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9.  (12 Points)  
(a) If  sin 1ye xy+ = , use implicit differentiation to find y ′  . 
 
 
 
 

 
 
 

 
 
 
 
 
 
(b) If  4 4 2x y+ = , use implicit differentiation to find y ′′ at the point (1, 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
10. (4 points) Find  50 (cos 2 )D x
 
 


