
Review problems for Exam 2 in Math 151

(1) Assume f(x) =

{
3x− x3 if 0 ≤ x ≤ 2,
−2x if −1/2 ≤ x < 0.

Find the absolute maximum and the absolute minimum of f(x) over the interval [−1/2, 2].

(2) Assume f(x) =

{
x3 − 3x if 0 ≤ x ≤ 3/2,
x if −1 ≤ x < 0.

Find the absolute maximum and the absolute minimum of f(x) over the interval [−1, 3/2].

In problems (3)-(10), find the intervals where f(x) is increasing and the intervals where
f(x) is decreasing, find the intervals where f(x) is concave up and the intervals where
f(x) is concave down, find the relative maxima and the relative minima of f(x), find the
inflection points of f(x), and find the horizontal and vertical asymptotes of f(x).

(3) f(x) =
x5

5
− 4x3

3
+ 3x

(4) f(x) = xe−x
2

(5) f(x) = x3 lnx

(6) f(x) = x+ sin(2x)

(7) f(x) =
1

4 + x2

(8) f(x) =
1

4− x2

(9) f(x) =
x

4 + x2

(10) f(x) =
x

4− x2

(11) Evaluate the derivatives of the following functions:

sin−1(x3 + 1) tan−1(e2x + x) sec−1(x5 + x3) ln(1 + x4 + x2)

(12) Find an equation for the line that is tangent to the curve x2y4 + x4y2 = 20 at the
point (1, 2) on that curve.

(13) Evaluate
d

dx
((sinx)cos x).
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Evaluate the limits in problems (14)-(22). You may use L’Hôpital’s Rule.

(14) lim
x→∞

x3

ex/2

(15) lim
x→4

(
1√
x− 2

− 4

x− 4

)

(16) lim
x→∞

lnx√
x

(17) lim
x→0

(1 + 3x)1/x

(18) lim
x→∞

(
1 +

2

x

)x
(19) lim

x→π/2
(tanx− secx)

(20) lim
x→0

1− cos(5x)

1− cos(3x)

(21) lim
x→0

ex − 1− x
x2

(22) lim
x→∞

(
ln(5x2 − x+ 6)− ln(3x2 + 7x− 1)

)
(23) A spherical balloon is being inflated at a rate of 7 cubic inches per second. How fast
is the radius of the balloon increasing when the radius is 5 inches?

(24) A spherical balloon is being inflated at a rate of 7 cubic inches per second. What is
the radius of the balloon when the surface area of the balloon is increasing at a rate of 5
square inches per second?

(25) A North-South road meets an East-West road at an intersection. At a certain moment,
a car on the North-South road is 4 miles north of the intersection and is traveling north
at 55 miles per hour. At the same moment, a truck on the East-West road is 3 miles east
of the intersection and is traveling east at 45 miles per hour. How fast is the distance
between the car and the truck increasing at that moment?

(26) A water tank is a cone with a height of 20 feet and a radius of 5 feet at its base. A
spigot at the bottom of the tank is open, and the water is flowing out of the tank at a
rate of 7 cubic feet per second. How fast is the water level in the tank dropping when the
water is 10 feet high?
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(27) Approximate
√

9.001 using linearization at 9.

(28) Find the linearization L(x) of the function f(x) = sinx centered at π/3.

(29) The radius of a pizza plate is known with an accuracy of 0.1%. With what accuracy
do we know the area of the pizza plate?

(30) Assume f(x) =
√
x. Find a number c such that 5 < c < 7 and f ′(c) =

f(7)− f(5)

7− 5
.

(31) Assume f(x) = x3 − 3x. Find all numbers c such that −2 < c < 3 and f ′(c) =
f(3)− f(−2)

3− (−2)
.

(32) Find two positive numbers x and y such that x+y = 10 and x2y is as large as possible.

(33) What is the largest possible volume of a cone with the property that 10 inches equals
the distance from the vertex to any point on the circumference of the base?

(34) What is the largest possible volume of a cylindrical can with surface area equal to
100 square inches?

(35) What is the smallest possible surface area of a cylindrical can with volume equal to
1000 cubic inches?

3


