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Math 1210-3
Exam #1a
February 1, 2008

Please show all work for full credit. Thisexam is closed book and closed note. You are alowed a
scientfic calculator, but not a graphing calculator. If you aren’t sureif your calculator is admissable, ask.
There are 100 points possible, as indicated below and in the exam. Since you only have 60 minutes you
should be careful to not spend too much time on any one problem. Good Luck!!

Score
POSSIBLE
1 40
2 10
3 15
4 15
5 20

TOTAL 100




1) Hereisacomputer sketch of the graphy =1(x), for the polynomial function f(x) = - +3 %%
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1a) Use polynomial calculus rulesto compute the slope of this graph at the point on the graph where
x=-1.
(6 points)

1b) What isthe equation for the line which is tangent to the graph at the point where x=-1?
(6 points)



1c) Carefully sketch the tangent line from (1b), into the previous page’s picture. First compute the
tangent line’' s x and y-intercepts, label them in your sketch, and then make sure your tangent line sketch
passes through them. If you did everything right, the line with your computed slope and intercepts
should actually look like the tangent line.

(8 points)

1d) What isthe area of the region between the graphy = f(x) and the x-axis, for0<x <37?
(5 points)

1e) Suppose aparticle is moving with velocity
v=-t>+31t* ft/sec
along anumber ling, for 0<t <4 seconds. Suppose the object starts at position §0) =10 feet. Find

the formulafor the position function {t) .
(7 points)

1f) What isthe greatest value of for qt), forO<t <4 seconds. (You will end up doing this problem
algebraically, but the graph on page 1 may give you a hint.)
(8 points)



2) Y ou computed the derivative of f(x) = x> +3%° us ng derivativerules, in problem (1a). Now use
the limit definition of derivative, i.e. expressing the slope of the graph as alimit of secant-line slopes, in
order to recompute the derivative ' (x). (Hint: remember the Pascal’ s triangle expansion
(a+b)*=a’+3a°b+3ab’*+b’.)

(20 points)



3) Here, once again isapicture of the graphy =-x> +3x° .
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3a) How isthegraphof y=2 x> — 6 X° related to the graph shown above? Explainin words, and sketch
the new graph into the picture above.
(7 points)

3b) Find an equation whose graph is the reflection of the graph of y = -x* +3x* acrossthe y-axis. (No
need to sketch.)
(4 points)

3c) Find an equation whose graph is the tranglation of the graph of y = - +3 % by two units to the
right, and three units down. (No need to sketch.)
(4 points)



4) Thefollowing problem isrelated to our discussion of limits and the limit theorems. Suppose we have
the estimates

| (x) - 6] <0.02 and| g(x) - 2| < 0.02..

4a) Explaininwords or with inequalities why the estimate for f(x) is the same as saying
5.98 <f(x) <6.02.
(5 points)

4b) Given the estimates for f(x) and g(x) shown above, we know that f(x) + g(x) must be closeto 8. What
isthe smallest (shortest) interval containing 8 in which you can guarantee f(x) + g(x) must lie?
(5 points)

f(x
4c) Given the estimates for f(x) and g(x) shown above, we know thatﬁ must be closeto 3. What is
. U f(x) .
the smallest (shortest) interval containing 3 in which you can guarantee % must lie? (Y ou need not
simplify your answer, but if you have a scientific calculator you may wish to check that your answer
makes sense.)

(5 points)



5) Find the following limitsif they exist, or say that they do not exist. Show your reasoning!
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5d) lim T (Hint: One way to do this problem isto recognize it asalimit definition of
h-0

derivative problem in disguise, and then use a polynomial calculus derivative rule to deduce the answer.)
(5 points)



