Math 1120 Calculus Final Exam

May 6, 2002 Your name

As usual, show all your work. If you used a calculator, explain in detail how you
used it to solve the problem. Part A is worth 120 points and part B 130 points.

1. (40 points) Find the following antiderivatives.
(a) /61’3 — bz — ldx
(b) /61;% tobde
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(d) x2+x—3x

(e) /5x4(x5 +2)"dzx
2. (20 points) Compute the following definite integrals.
2 2
(a) / 2xe” " dx
0

(b) /05(227 WP =z 5de

3. (15 points) Find a function G(x) whose derivative is 3z — 7 and for which
G(4) =09.

4. (15 points) Find the area of the region bounded by y = 232, the z-axis, and
the lines z = 0 and x = 4.

5. (30 points) An object is thrown upwards from the top of a 400 feet high
building, after which its path is governed entirely by gravity. The acceleration
due to gravity is given by a(t) = —32, where ¢ is measured in seconds and a(t)
is measured in ft/sec?. Recall that a(t) = v'(t) = s"(t), where v(t) denotes
the velocity of the object (negative when its moving towards the earth), and
s(t) is the position of the object at time t. The equation above simply says
that the velocity is an antiderivative of acceleration, and that position is an
antiderivative of velocity. Suppose the initial velocity is 80 feet per second; ie,
v(0) = 80. Answer the following questions about the path of the object.

(a) Compute the function v(t).
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(b) Compute the function s(t).

(c) At what time does the object hit the ground?

(d) At what time does the object reach its maximum height?

(e) What is its maximum height?



Math 1120 Calculus Final Exam

Part B

1. (5 points) The slope of the line that contains the points (—1,y) and (4, —12)
is —37 What is y?

2. (5 points) What is the slope of the line perpendicular to the line 2y + x = 47

3. (10 points) Over what intervals is the second derivative of g(z) = x* — 62® +
1222 + 2z + 2 negative?

4. (15 points) Construct a cubic polynomial f(x) that has zeros at x = =2, z = 1,
and x = 3 and satisfies f(0) = —12.

5. (10 points) Let g(x) be defined as follows: Let

(z) = e ifr<l1
&)= In(z) ifz>1
Find an equation for the line tangent to the graph of g(x) at the point (3, g(3)).
6. (20 points) Compute each of the following derivatives.
(a) &¥5"
(b) diex—‘rln(a:)
(¢) LIn(2?+ €*)

7. (10 points) Calculate the doubling time for a 7% investment compounded
continuously.

8. (30 points) Suppose u(z) is a function whose derivative u'(x) = (22 + 1)%(z —
2)2. Recall that theorem B tells you the intervals over which u(z) is concave
upwards based on u”(z).

(a) Compute u”(z).
(b) Find the three zeros of u”(z).
(c) Use the Test Interval Technique to find the intervals over which u(x) is
concave up.
1—+V1+4+2h
9. (5 points) What is lim v tEh,
h—0 h
10. (20 points) Find the absolute maximum and absolute minimum of the function

h(x) = va? 4+ 6x + 25 over the interval [—5, 5].



