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Q1. (20 points)  Compute .y                 (Note1: Show your work in details)                      (Note2: Do not simplify) 

1. 

15 tan

tan

x
y

x



  

 

 

 

 

 

 

 

 

 

2. 
3ln(sech ( 5 ))y x  

 

 

 

 

 

 

 

 

3. cos sin(tan5 )y x  

 

 

 

 

 

 

 

 

4. 
2 2tan(13 1) 13 1tan( )x xy e e    

 

 

 

 

 

 

 

 

5. 
10 8 6 4 23(11 9) (7 5) 2xy x x x       
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Q2. (8 points) Find an equation of the normal line to the curve y x   that is parallel to the line 

2 1x y  .         (Note: Show your work in details) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q3. (8 points) If 
2 3 1,x xy y     find the value of y at the point where 1.x   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q4. (7 points) An oil spill from a tanker spreads out in a circular pattern, centered at the tanker’s position.  

If the spill is moving outwards at 2 m/s, find the rate of increase of the contaminated area when the radius is 

500 m?                                                                                                                                       (Note: Show your work in details) 
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Q5. (7 points) A spherical snowball is melting in such a way that its volume is decreasing at a rate of 
310 cm / min .  At what rate is the radius decreasing when the radius is 5 cm? 

 (Note1: Volume of the shpere is: 34

3
V r )                                                               (Note2: Show your work in details). 

 

 

 

 

 

 

 

 

 

 

 

 

Q6. (8 points) Suppose (5) 1,f  (5) 6,f   (5) 3,g   and (5) 2.g  Find the following: 

1. ( ) (5)
g

f
 . 

 

 

 

 

 

 

 

 

2. Let ( ) 2 7 ( )h x f x  . Find (5)h  

 

 

 

 

 

 

 

 

 

Q7. (6 points) Prove the identity 
2

2

1
tanh(ln ) .

1

x
x

x





            (Note: Show your work in details) 
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Q8. (6 points) Find the limit of the following:                                             (Note: Show your work in details) 

1. 
0

lim5csc3 sin(2sin3 )
x

x x


        

 

 

 

 

 

 

 

 

2.   2 2

cos
limsin( )
x

x
x

x



 


                                                                    

 

 

 
 

 

 

 

 

 

Q9. (10 points) Find the derivative of the following functions:                        (Note: Show your work in details)       

1.  
4 4xy x y     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.      
2

tan
x

y x                                                   

 

 

 


