
1. (18 points) Evaluate the following limits.

(a) lim
x!2�

|x2 + x� 6|
x� 2

(b) lim
x!+1

5x2e�2x

(c) lim
x!+1

✓
1� 1

2x

◆x
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2. (36 points) Find the derivatives of the following functions.You do NOT need to simplify your answer.

(a) f(x) = (x2 + 1)2e3x

(b) f(x) =
cos(3x)

2x2 + 1

(c) f(x) = tan(4x) + tan�1(4x)
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(d) f(x) = (x2 + 2x+ 5)3x

(e) f(x) =

Z 1

sin x

p
1 + t2 dt

(f) Suppose that f is di↵erentiable and

f(0) = 1, f 0(0) = 2, f(1) = 2, f 0(1) = 3.

Let g(x) = xf(x2 � 1). Use this information to calculate g(1) and g0(1).
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3. (36 points) Evaluate the following integrals.

(a)

Z
3

x2 + 1
+

x2 + 1

x
dx

(b)

Z
3x2 lnx dx

(c)

Z 1

0

4x

x2 + 1
dx
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(d)

Z
sin2 x cos3 x dx

(e)

Z
2 sin2 x dx

(f)

Z
6xe�x dx
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4. (8 points) Find the values of a and b so that the following function is continuous on the real line (�1,1).

f(x) =

8
<

:

x+ 1 if x  �1
ax+ b if � 1 < x < 1
4x2 if 1  x.

5. (8 points) Use the definition of derivative (by means of the limit of di↵erence quotient) to find the
derivative of f(x) =

p
x+ 1. No Credit will be given if the limit definition is not used.

Page 7



6. (10 points) At the point (1, 0), determine the equation of the tangent line to the curve

x2 � 3xy + y2 = 1.

7. (8 points) Let f(x) = 3 + 2x2 lnx.

(a) Determine the linearization of f(x) at x = 1.

(b) Use the linearization to approximate f(1.1).

Page 8



8. (8 points) Use Newton’s Method ONCE starting with x1 = 0 to approximate the solution to e�x � 3 = x.

9. (10 points) Find the absolute maximum and minimum values of the function f(x) = x
p
4� x2 on the

interval [�1, 2].
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10. (23 points) Consider the function f(x) = x4 � 4x3 + 16.

(a) Determine the critical values of f(x) and find all open intervals of increase and all open intervals
of decrease. Find the local maximum and minimum values.

(b) Find all open intervals on which the graph is concave up and all open intervals on which the graph
is concave down, and determine the inflection points.

(c) Sketch the graph of y = f(x) by hand, plotting and labeling only the relative extreme points,
inflection points and the y-intercept. To be considered correct, your graph must match your answers
in parts a) and b).
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11. (10 points) A kite 80 ft above the ground moves horizontally at a speed of 4 ft/s. At what rate is the string
being released when 100 ft of string has been let out? Indicate clearly the units.

12. (12 points) A particle moves along a straight line with velocity v(t) = 3t2 � 6t (measured in meters per
second).

(a) Find the displacement of the particle during the time period 1  t  3.

(b) Find the total distance traveled by the particle during the same time period.
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13. (13 points) A rectangular storage container with an open top is to have a volume of 10 m3. The length
of its base is twice the width. Material for the base costs $5 per square meter. Material for the sides
costs $3 per square meter. Find the cost of materials for the cheapest such container and determine its
dimension. Indicate clearly the units. You need to verify that your answer does give the lowest cost.
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