
Math 131 Homework Project III: Applications of Differentiation and Fundamentals of Integration: 

Follow instructions. Be careful to answer all the questions raised in each part. Please turn in neat work 

with problems clearly labeled and your name on each page.  Thanks. Some of these problems are hard. 

You are not alone. If you get stuck, phone a friend. Or email me, or stop by office hours etc… Start early 

though, otherwise we may not be able to resolve your questions in time. Also, come to class. I may 

inadvertently work part of the homework. 

 

PROBLEM 1: [10pts] Use the linearization of  to calculate a good approximation to the 

cube root of 0.9 and 0.99. How close did you get to the real answer ? (you may use your calculator to 

find the “real” answer). Provide a graph illustrating your calculation. 

 

PROBLEM 2: [80pts] The shape of a graph is by in large classified by the following attributes: 

I. Zeroes and y-intercepts 

II. Critical points 

III. Local Extrema 

IV. Intervals of decrease and increase 

V. Intervals of concavity (up or down) 

VI. Inflection points 

VII. Vertical Asymptotes 

VIII. Horizontal Asymptotes 

Find all of the items above (if appropriate) and graph the functions below carefully on the basis of that 

data 

a.  

b.  

 

PROBLEM 3: [15pts] The intensity of a light source is inversely proportional to the square of the distance 

from the source and directly proportional to the strength of the source. If we have two lamps placed 

along a sidewalk 10 meters apart such that the lamp on the left is three times as strong as the lamp on 

the right then where should we stand on the sidewalk as to receive the least light. Draw a picture that 

illustrates the situation. 

 

PROBLEM 4: [15pts] Find the point on the line  that is closest to the origin. A complete 

answer should use calculus to show that the point is closest. We assume that  and . 



PROBLEM 5: [15pts] A cone shaped drinking cup is formed from a circular sheet of paper by cutting out a 

wedge and joining the radii where the cuts were made. If the radius of the circular paper is  then find 

the maximum volume of such a cup. 

 

PROBLEM 7: [60pts] Calculate the following, use the FTC where appropriate: 

a.  

b.  

c.  

d.  

e.  

f.  

 

PROBLEM 8: [5pts] Use the definition of the integral to prove that if  is continuous on  then 

  

 


