1. (8 pts) Determine the values of the following limits or state that the limit does not exist. If

it is correct to say that the limit equals oo or —oo, then you should do so.

In all cases,

show your work/reasoning. You must use algebraic methods where available. And
explain in words your reasoning if an algebraic method is not available.
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2. (9 pts)
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(c) Let f(t) = 5:_etcos(t). Find the slope of the tangent line to f(t) at t =
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3. (10 pts) Consider the function y = f(x) shown:

A

Use the graph to estimate/compute the answer to the following:

(a) Find the solution(s) to f'(z) =
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(b) Name the Value(s) of I at Wthh n= = (x) is not differentiable.
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. then find value of y = ¢'(x) at x = 5
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br? + 3ax — 10 , ifx < 1;

4. (10 pts) Consider f(z) = (;g : g— 2 , fl1<z <3 where a and b are constants.
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(b) Using the values for a and b from part (a), is the function f(z) differentiable at z = 1?7
Clearly say NO or YES, and explain your answer in words. (Hint: Use all our derivative

rules to analyze f'(z) near z = 1.)
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5. (11 pts) A water balloon is thrown upward from a dorm window, it goes up for a bit then ultimately
falls down to the ground and coincidentally lands near your math instructor. The height of the
balloon is given by s(t) = 80 — 16> + 8t where ¢ is in seconds since it was thrown and s(¢) is in

feet.
(a) What is the average velocity of the balloon from ¢t = 0 to t = 2 seconds? (include units)
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(b) Find and completely simplify the formula for the average velocity of the balloon from ¢ to
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(¢) Find the instantaneous velocity at the time the balloon hits the ground? (include units)
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6. (12 pts) NOTE: The two questions below are unrelated

2
(a) Find all points (a, b) at which the function y =

6 has a horizontal tangent line
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(b) Find all points (a,b) on the curve y = —3% + 42° — 17 where the tangent line at (a,b) also
passes through the point (0, 10)

/

= .
g = 3 f12X
0) (a, L) o cuave

= b=Fatk az—"lé‘
e it it A .,uvv..-»-,\g;—‘\“o
@ So?a: ’j"'H'LO\ A'L“_E S\o‘ee»::’. ‘—‘_"‘a_o'
2 4, ~16
=9 LR

e

—pna————

aL
E > - b -\0j
- =—a+tlza” = )
Comame @ ¢ @ =  Sorilta’ = 34 +Ha”-1F -\
3o = -2+
O
e = 3
e
@ = z
S
4 = 3(- 3:>+%( 2 -7
= -5 - 23}

) F=-16 -1
= -3)

oo



