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Q1. [3 pts]  Find the equation of the tangent line to the curve 𝑓(𝑥) =
𝑥𝑒𝑥+2𝑥2 ln 𝑥

𝑥2   at 1.x                                    

 

 

 

 

 

 

 

 

 

 

Q2. [3 pts]  Given that 𝑓(3) = 8 and 𝑓′(3) = −24, Evaluate 
𝑑

𝑑𝑥
[√𝑓(𝑥)3  ] at 𝑥 = 3. 

 

 
 

 

 

 

Q3. [3 pts] Evaluate:

2

3 20

sin (7 )
lim

2x

x

x x 
 

 

 

 

 

 

 

Q4. [1 pts] Find lim sinh(7 )
x

x


 

 

 

 
 

Q5. [5 pts]  Find the slope of the tangent line to the graph of   2 22 1x y x xy      at( 1,1)  
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Q6. [15 pts] Find the derivative of each of the following functions:  (Note: Do not simplify the derivative) 

a.  5 3 4ln 1 2 3 4y x x x x     

 

 

 

 

 

 

 

 

 

b. 1

2 coth

1 cot

x x
y

x



 

 

 

 

 

 

 

 

c. 
1sin (2 )7 xy


  
 

 

 

 

 

 

     

d.   
5ln(2 3 )x xy e xe   

 

 

 

 

 

 

e. 
2 tan( 3 1) xy x x    
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Q7. [5 pts] Find the parabola with equation 𝑦 = 𝑎𝑥2 + 𝑏𝑥  whose tangent line at 𝑥 = 1  has 

equation 𝑦 = −2𝑥 + 1. 
 

 

 

 

 

 

 

 

 

 

 

 

Q8. [5 pts] If  𝑥2 + 4𝑦2 = 7,  show that 𝑦′′ =
−7

16𝑦3
. 

 

 

 

 

 

 

 

 

 

 

 

 

Q9. [5 pts] If  𝑥2 + 𝑥𝑦 + 4𝑦3 = 1,  find 𝑦′′′(1). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 

 

Q10. [6 pts] A water tank has the shape of an inverted circular cone with base diameter 8 m and 

height 8 m. If water is being pumped into the tank at a rate of 2 m3/min, find the rate at which 

the water level is rising when the water is 3 m deep.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q11. [4 pts] For what values of x does the graph of ( ) 2 2sinhf x x x    has a horizontal tangent?                                        

 

 

 

 

 

 

 

 

 

Q12. [5 pts] Let
2 4

2 3

sin tan
( ) ln

(1 cos )

x x
f x

x

 
   

, find ( )
4

f
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