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3. (14 points) Let

{n} Use numerical methods to approximate f/{3).

At & = 3 the graph'of f is increasing and concave up. Give one approximation that is an upper bound
for f'(3), and ancther that is a lower bound for f'(3).

Explain briefly how you know one is an upper bound and the other is a lower bound. (We suggest that

you use a picture to explain thls% < o £ (3)«.. (3,_ ,md
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{b) Using the limit deﬁnltlon of derivative, find f'(3) exactly. You must prodiice an exact answer, not a  \: ’

numerical approximation. All your algebra must be exphmtly demonstrated. (You need NOT find a
general formula for f/(z), only f'{3}. ) - '
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8. (12 points) Let C{#) be the value of a car

as a function of the number of
purchased 2 years ago it cost $12000, an

years since it was purchased, When
d its value now is $8670. :
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(e} Using the exponential mode] (and your calculator) apprommate the number of years it ta.kes for the
value of the car to be half of its orlglnal sale price. e
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11. (11 points) A radiourtive. ipuinlity dec
substance, the amount is decreasing at a rate of 4 grams
when there are 37 urams of the substance?

Hint: There is no neeel to find an equation for the number of
instead about the rate il which exponential functions chang
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grams of radicactive material at time ¢. Think
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per day. At what rate is the amount decreasing

i 0&‘:’ '-




