SOLY TIS

Math 1260 Final Exam - June 22, 2006

1. (15 points) The element fermium has a half-life of 20 hours.
a. How much of a sample of fermium weighing 50 grams will remain after 48 hours?
b. How much time is necessary until the sample is 95% gone? (so only 5% of the original
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2. (16 points) Solve for z. Round your answer to the nearest 100th.

a. b= 9.

9
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b. 3log,(3z) =9
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3. (12 points) Suppose the demand for a certain item is given by D(p) = —2p® — 4p + 300
where p represents the price of the item in dollars. When the price is 10, find the rate of
change of demand with respect to price.

Pl- /24

P/~ ws




4. (40 points) For each function f(z) below, calculate the derivative f'(z):
a. flz)=(3z+9)°
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g. f(z)=62° —42° 4 1227 — 19
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5. (12 points) The position of a car at time ¢ hours is given in miles by: p(t) = t*+40t+10.
a. Find the average speed of the car (in miles/hour) from ¢ = 3 to ¢t = 6.
b. Find the time between ¢ = 3 and ¢ = 6 when the car’s instantaneous speed was exactly
this average speed.
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6. (12 points)
a. Give the definition of the derivative of a function f(z).
b. Using the definition, show that the derivative of f(z) = z? is 2z.
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7. (10 points)
a. Find the equation of the tangent line to the graph y = #* + 3z — 2 at the point where

r = —2.
b. Find the z value(s) where the graph has a horizontal tangent line.
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8. (8 points) Using calculus, explain why the the vertex of the parabola y = az® + bz + ¢
occurs where z = —b/2a.
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9. (15 points) Evaluate the following limits. If the limit does not exist then write DNE.
a. limg .3 €*
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10. (20 points) Use the graph of y = f (z) to answer the following. If a limit does not exist
then write DNE.

a. limg.3+ f(2) O
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h. Is f(z) differentiable at = = 47 O
e

i. Is f(z) continuous at z =47
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j. What, if any, horizontal asymptotés does f (z) have?
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11. (10 Points) The function fz) is Continuous af g if...
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Let h(z) = H9(x)). Use the chain ryle ¢, find h’(6). Hipt. You don’t peeg to use all the
information above!
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13. (20 boints) A ba) i thrown upward from a 64 foot building. The equation for its
height at time ¢ seconds is:

b. Find an equation for the velocity of the bal] at time 4.
¢. At what initja] (t=0) velocity was the ball thrown
d. How fast s the bal] 80Ing when it hies the ground?

. What is the ball’s maximum height?
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