
Solution to practice final problems: 

1. Find the derivative )(' xf  using the definition of the derivative. You must show all 

steps of your limit calculation.  
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Solution: (a).  
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2. Find the following derivatives. 
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3.  Find 
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 by logarithmic differentiation for: 
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4. Let )(1
)(
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exg


 . Find )1('g  if 1)1( f  and 2)1(' f . Find the equation of the 

tangent line to )(xgy   at the point (1,1). 
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So tangent line is )1(11  xy , that is xy  . 

 

5. Find 
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  for xyyx 32
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 . Find the equation of the tangent line to this curve at the 

point (1,1). 
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6. For the parametric curve 2,arcsin  tytx . Find the slope of the tangent line when 

t=0. Find the equation of the tangent line when t=0. Does the curve have horizontal 

tangent? Eliminate the parameter to find a Cartesian equation of the curve. Sketch the 

curve.  
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So the slope of tangent line when t=0 is 101| 0 t
dx

dy
. 

When t=0, 220,00arcsin  yx , the curve pass point (0,2). So the tangent line 

equation is )0(12  xy , that is 2 xy . 

Horizontal tangent if the slope is zero, that is 01
2
 t

dx
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, which occurs when t=1 or 

t=-1. That is, at the points (arcsin1,1+2)=(π/2, 3) and (arcsin(-1), -1+2)=(-π/2, 1). 

Solve 2 yt , so the Cartesian equation is )2arcsin(  yx . 

Use your graphing calculator, you could sketch the curve. 

Notice there is an implicit domain restriction  

t in [-1,1] which lead to x in [-π/2, π/2] and 

y in [1,3]. So you should only get a segment of  

the curve for the sketch. 

 

7.  Cyclist A and B starts out at 1:00 PM from a tower and going away at two different 

directions. Cyclist A rides south at the constant speed of 20 miles per hour.   Cyclist B 

rides west at the constant speed of 15 miles per hour.  At 3:00 PM, what is the rate at 

which the distance between the cyclists is increasing? 
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8.  Set up Newton’s method formula applied to the equation 05
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9.  A rectangle is contained between the x-axis, the y-axis and the curve 
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shown in the graph below. Find the largest possible area of the rectangle. 
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10.  derivative 
1

)('
2



x

x
xf  

(a) Find the intervals of increasing for the function )(xf .  

(b) Find the interval on which the function )(xf  concave upwards.  

(c) Find the x values of local maxima, local minima and inflection points. 
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So the function concaves upwards on intervals )1,(   and ),1(  . 

(c) From (a) we know that x=0 is the local minimum (decrease before x=0 and increase 

afterwards); there is no local maximum. From (b) we know that x=1 and x=-1 are 

inflection points. 

 

11. Sketch the graph of a function with  
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12. Calculate the Riemann sum for 


0

sin xdx with n=2, using (a) right endpoints; (b) left 

endpoints; (c) midpoints. Which of the three answers above is closest to the extra value 

of the integral?  
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