
11/30/2015 Fall 2015, Calculus I Test III Review Sitaraman
Howard University Math Department

1. Show that the absolute maximum is 123 and absolute minimum is -37 for

f(x) = −2x3 + 3x2 + 12x− 5 in the interval −4 ≤ x ≤ 4. You must find all critical points.

2. Using the mean value theorem show that the function f(x) = ex + x has at the most one zero, i.e, not
more than one value of x for which ex + x = 0.

Approximate the value of the zero of f(x) using linear approximation.

3. Graph the function y = x+ sinx in 0 ≤ x ≤ 2π.

[Note: You only need to look in the interval [0, 2π]. Also, If there is only one critical point, first it has
to be either local maximum or minimum before you can call it absolute maximum or minimum. It
could be neither max nor min].

You must find the following:

a) All the local maxima and minima and inflexion points.

b) Where it is increasing, decreasing, concave up and concave down.

4. Show that Limx→∞
lnx

x
= 0 using L’Hospital’s rule. [This shows that lnx function is much smaller

than x as the value of x increases].

5. The function sinxx can be made to be continuous at 0 in the interval [0,∞) by defining (sin0)0 =
Limx→0+sinx

x. What is this limit?

6. The range of a cannon shell is given by R(θ) = 100sin(2θ) meters where θ is the angle with the ground
at which it is fired from the cannon. Find the angle for which the range is maximum. You must use
derivatives.

7. The profit when q units are produced is P (q) = 50q − q2

2
+ 1250. When is P (q) maximum and what

is the maximum profit? You must use derivatives.

8. A box is to be made out of a 10 cm by 16 cm piece of cardboard. Squares of side length x cm will be
cut out of each corner, and then the ends and sides will be folded up to form a box with an open top.
Express the volume as V (x), a function of x. Find the length, width and height of the resulting box
that would maximize the volume. You must use derivatives.

9. The graph of the function f(x) =
1√
2π
e−x

2/2 is the famous Bell curve that occurs in many practical

situations such as the study of distribution of height, weight, IQ, etc., in populations. Determine the
critical points, relative maxima/minima, inflection points, of this function and the points where it is
increasing, decreasing, concave up and concave down.

10. Find the limit using L’Hospital’s rule: (a) lim
t→0

sin t2

t
(b) lim

x→∞

lnx

x2

11. Find the limit using L’Hospital’s rule: lim
x→∞

x2

ex

[Might need to apply the rule twice].

12. The monthly sales at a store are 10,000 dollars when it opened and declining at a rate S′(t) = −10t2/5

dollars per month.

a) Find the formula for S(t) after t months by integrating S′(t).

b) Find S(2).
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13. Approximate the area under f(x) =
√
x from x = 1 to x = 3 by using a Riemann sum on the left

endpoints with 5 intervals of equal width. Compare it with actual value found using fundamental
theorem of calculus (i.e, using antiderivative).

14. Find the area under y =
1

x
from x = 1 to x = 4.

15. Solve for y using integration by substitution: y =

∫
3t
√
t2 + 8 dt.

16. Show using derivatives that for any positive real number x, the sum x+
1

x
is always bigger than 2. For

instance, 2 + (1/2) = 2.5, 4 + 1/4 = 4.25, (0.5) + (1/0.5) = 2.5, and so on.

17. Integrate using substitution: ∫
x2ex

3

dx.

18. Find the derivative of the functions defined by

(a) f(x) =
∫ x

0
et

2

dt. (b) f(x) =
∫ 1

x
sin(t+ 1) dt.
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