1. Find each limit using limit laws and analytic methods (not tables of values or graphs). [dentify indeterminate form(s)
present and the use of ’'Hospital’s Rule where applicable. If the limit does not exist, justify this and state DNE.
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v 2. Show the use of the definition of continuity and find the real numbers » and s such that the function

"

S X+r

x<0

3

x* -9 : .
f(x)= 3 0<x <3 1iscontinuous on (—oo,oo).

{ U\l 3. Use the definition of the derivative to find f’(x) iff (x) =+x+1.
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-4, Use the rules and technigues of differentiation to find the following derivatives. Some functions require logarithmic or

implicit differentiation. Do not use the limit defmition to find any of the derivatives. Simplify your final answer.
2x+5

~, % (a) Find V'ify = ——.

1\\\&? ) V3-x

u‘? (b) Find % if sin(x)cos (y)+»7=1.
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i&tﬁ)@ Find f/(x)if £(x) = 'sin*(5%).
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X-—arctan x

(d) Find the derivative of ¥ = x
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i._l:l}‘?..\(e) Find % if y = sin‘.‘(e‘”)

e S
o S5
&“é - e g - ;
b e J
_~¥.-»l-r— - Y %‘N

— .wwwtm;g*"
3% Yy - e

\\9\ 5. Use the Intermediate Value Theorem and Mean Value Theorem to show the equation x° +2x -+ 1 = 0 has exactly one
> real root.
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Lh}j 6. Find the equation of the line that is tangent to the curve y = : .

y V= ?(/3@ {i?‘%)
L, - | *“
M- y = ;37‘:)

\Q’ 7. A balloon is rising vertically above a level, straight road. An observer is located 200 meters down the road from the
_point directly below the balloon as seen in the figure. He determines the angle of elevation, @, between himself and the

T ora .. T . .
balloon is increasing at a constant rate of ——-—— when the angle of elevation is zmd . Find how fast the balloon is
K

rising at this time. Remember to include units in your final answer.
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: 2
8. Consider the following function and its derivatives: f{(x)= ﬁ . I (x) = ( ) Fx)= (x 1)3

iy ,
(:ﬂ (a) State the domain of f (x) D i P {m

!

(b) Evaluate the proper limit(s) to find any vertical asymptote(s) and the behav10r of the g'raph of f(x) at those

{v) asymptote(s). = o ”'@ ) ;
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QJ)\ (c) Evaluate the proper limit(s) to find any horizontal asymptote(s) and the end behavior of the graph of f (x)
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(\6\ (d) Find the 111terval(s) of increase and the interval§ of decrease for f (x) and the coordinate pair(s) of any local
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mammum(s) and any focal mnnmum(s) (D Vocel na ) (o 0)
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Q (e) Fmd the intervals of concavity and the coordmate pau(s_l \of any inflection points.

\ 2\ () Use rhe mformafzon from parz‘s (a—e)
. to sketch the graph of [ (x)
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~ 9. A closed rectangular container with a square base is to have a volume of2000i%° . It costs $2.00 per square inch for
(\i;\ the top and bottom and $1.00 per square inch for the sides. Find the dimensions of the cheapest container possible.
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\\9 10. Attime f = 0, a vehicle traveling with velocity 48 fm begins to slow down with constant deceleration a = —12 JE_ :
s s

(2) Find the velocity of the vehicle, v(t) at time £. (b) Find the distance traveled before the vehicle comes to a halt.
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11. Evaluate each integral.
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. b " 2
%g"‘ull Use the limit definition of the definite integral ,J- ¥ (x)dx = 11'1112 f (xr. )Ax, to evaluatef@
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x+1)dx.
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Q\g\ 14. Suppose that we estimate J-xz dx by Ry, . Thatis, we use 1000 rectangles, of uniform width, with heights found at

. i
the right-endpoints. Then the base of the third rectangle (counting from the left) would extend from

X, = Foool X, = 3 O and the height of the third rectangle would be 1.0 [¥ 0¥
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; .;\ 15. Write TRUE if the staternent is always trae; otherwise write FALSE. Do not explain your answer choice.
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TEUE (a) If f '(a) exists, then lim 7 (x) = f (CI)

FRESE  (b) The function f(x)=3x is differentiable’at x = 0,

1 I 1 3 J’
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I fLsE (d) If f "(a) =0, then f has an inflection point at x = a.




