
Math 32 Worksheet 5: Derivatives in Application Name:

Be sure to show all your work.

1. If each exists, compute limx→5
x ln(x)−ln(x5)

x−5 and limx→3
x2+5x−36
|x−3|(x−4) .

2. Suppose the two graphs below show position as a function of time.

(i) For each graph, draw a sketch of the associated graph showing velocity as a function of
time. Note that the position functions shown may not be differentiable at some points!

(ii) For each graph, say on which intervals the speed is increasing.

3. Multiple choice, but justify your answer:
If the radius of a circle increases from r1 to r2, then the average rate of change of the area of
the circle is:

(A) less than 2πr2;

(B) greater than 2πr1;

(C) equal to 2π r1+r2
2 ;

(D) all of the above.

4. (i) Find an approximation for
√

17 using linear approximation.

(ii) If the tangent line to a function f(x) at x = a lies above the graph of f(x), will the
linear approximation to f(b) for b near a overestimate or underestimate f(b)? Why?

(iii) Give an example of a function with the property that its tangent line is always above
its graph. Graph the function.

5. If x is gallons of gas consumed and f(x) is miles traveled, what does f ′(x) measure? Why?

6. Kim1 is driving her car along the x-axis of the coordinate plane. Kim’s position is given by
x(t) = tet. That is, after t hours, she is at x-coordinate tet miles. What is Kim’s velocity at
time t? Further, what is Kim’s acceleration at time t? (Hint: Think about how you go from
position to velocity. How do you go from velocity to acceleration?)

7. Is the function f(x) =

{
x2 if x is irrational

0 if x is rational
differentiable at x = 0? Why or why not?

8. Let f(x) and g(x) be functions. The derivative of 1
g(x) is given by −(g(x))−2g′(x). Use this

fact and the product rule to show that the derivative of f(x)
g(x) is f ′(x)g(x)−f(x)g′(x)

(g(x))2
. You may

not just state the quotient rule.

1Kim is very fast.


