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Math 126 Calculus I Final Exam Block 7 2008-09 fQ ﬁ7 {,}
~ , A.; >
55 '6[:% Instructions: This part is a closed-book, closed-notes, closed calculator, closed computer, and 5‘?5 ‘% -
’-ﬁ ' closed-neighbor exam with the exception of two 3”x5” index cards on which anything may be q(j’{ §sd

" '»5¢ written (both sides). Show all relevant work to receive full credit. Include a signed statement of /
40 the Honor Code. Part I of the exam is due one and three quarter hours after you begin. Turn it in
Zq W to my office and pick up Part II.
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1. (15 points) In each case, find % You must have an expression for ¥ , but you need
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2, (25 points) Evaluate each of the following indefinite and definite integrals as completely CX*Q )2
as possible.
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3. (5 points) Let f(x)=+/2x —1. Calculate f'(x)directly from the limit definition of the

derivative. No credit will be given for use of rules of differentiation. Show all steps. (Of
course, you might want to check your answer using rules.)
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4. (5 points) An object moves along the number line with velocity v =+ 2cos(¢) .

. : d o . .
a. Find the acceleration a = EZOf this object as a function of time ¢.
!

= V= | —xsiunld N
& =

b. Find the position s = s(¢) of this object along the number line as a function of time if
s =2 whent = 0.
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5. (5 points) Prove that lim

= 1. Do not use I’hopital’s rule.
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6. (7 points) A running track is to be built in the shape of a rectangle surmounted on
opposite sides by a pair of semi-circles. The length of the track (the perimeter only) is to be

500m.
.
(s )

Find the dimensions of the rectangle that maximize the area of the rectangle (not the total area
inside the track). Be sure to justify that that you, indeed, have found a maximum. The area of a
circle is -, the area of a rectangle is base times height, and the perimeter of a circle is 27r.
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Final Exam Block VII

221
Instructions: This is a closed-book, closed-notes, and closed-neighbor exam with the exception 3‘812
of your two 3”x5” index cards. You may use your calculator or Derive (the Tutt Science 213 lab /~L£_)&
should be open). Show all relevant work to receive full credit. Include a signed statement of the (1-7 \
Honor Code. This part of the exam is due one and one quarter hours after you begin.

Math 126 Calculus I 2008-09 Part II

7. (8 points) You may use DERIVE or a calculator to check your work on this problem.
4

Consider the function y = f(x) = % —x’ 41,

points, critical points, maxima, minima, and points of inflection. Indicate the intervals on which
f'is increasing, decreasing, concaye up, or concave down. Verify your answers using calculus.
In other words analyze the signs off the derivatives of f.

Carefully sketch the graph. Label all stationary
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8. (5 points) In this problem, you again will be working with the function in problem 7. It
4

X
isgivenby y=f(x)= i x*+1. The y intercepts or roots of this function cannot be found

easily because formulas for the roots of a quartic equation are extremely complicated (that’s why
[ did not ask you to find all intercepts!).

a. Use Newton’s method to approximate one of the roots. Start with the point xg = 2 and
complete two iterations (ie, you will find x;). Locate your approximate root on your graph in
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b. Consider your graph for problem 7. Does y =%‘7x) have more than oné root?! If so, what
different starting points might you choose to find these roots? Why? (You do not have to

actually approximate these roots.) ’ L
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2 (6 points) A car leaves city A at noon traveling north at a rate of 50 mph. A bus leaves
city A at 1:00 PM on the same day traveling east at 60 mph. At what rate is the distance between
the car and the bus increasing at 2:30 PM? Be sure to show and label all work to receive
maximal credit. \
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10. (6 points) The standard “bell” curve is the graph of the function f(x) = o e 2. The
w

probability that a standard normal variable falls within a specific interval is measured by the
area between this curve and the x-axis over that interval. Approximate the probability that
such a variable falls between 0 and 1. Use 5 rectangles with heights taken at the right-hand
endpoints (i.e., Rs). Make a relevant sketch (feel free to copy the sketch of f(x) from your
calculator or from Derive). Does your approximation under or over estimate the area?
Explain.
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11. 3 free points. Enjoy your break!
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