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Q1]. .. [10 points] Compute the derivatives % of the following functions y. Please show the steps
of your work clearly.

. y:(m3—4$+17)(x2+23;%~\3/§+9)

y' = (3R =1y (& + 2x* _x" +9)

+ (Yg——‘ex—\— \#) (2x + 3x " ___13_)("‘7'3>
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_ sin(z)
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Q2]...[15 points] Compute the derivatives % of the following functions y. Please show the steps
of your work clearly.

o y = tan(v/3z? + 4)

t . = \\‘
y' = sec(m>,(21m) (& x)
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e y is given implicitly by the equation

ysin(z?) = zsin(y?)
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Q3]...[15 points] A tank in the shape of an inverted cone is 16 ft across at the top and is 12 ft
deep. Water is pouring into the tank at a rate 20 ft3/min. Find how fast the height of the water
is rising when the water is 6 ft deep. Show all the steps of your work.
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Q4]. .. [15 points]
e State the Mean Value Theorem. \3]
Quppose £ s Acffecenhible o (au¥) & comhiowons on Carbl,

ﬂ@ré exisks O aumber € in (0\,\9\ co  thuab
() - fe
b — a

|
fey = ;
a ¢ o
e Suppose that f/(z) > 0 for all z in an interval I. Show that the function f(z) is increasing
on /.
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e Suppose that f is differentiable everywhere and that f' > 3. If f(—2) = 1 find a lower bound
for £(3)? Please show how you arrived at your answer.
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Q5]. .. [15 points] Determine the absolute maximum and the absolute minimum values of the
function f(x) = zv/4 — 22 on the interval [—1,2]. Show all the steps of your work.
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points rite down the linear approximation to the function f{z) = z” at the poin
Q6 10 points] Write d he li imation to the functi % at the point

1. Show your work.

[__(x\ = f(a) + £' (@) (X“q>
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Use the linear approximation you obtained above to estimate (1.02)°.

(1.02) = f(o2)
L (1. 02)
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Q7]...[20 points] Find the following information for the given function, using its derivatives
which are given as well.

24 | 24z ) 24(32° + 16
@)= 3 [ 10 = ey f(””):_(?iTw——Wl

a) Find the domain of f(z).
Domoin of £ = C“N‘ 1) U ) U (1 ooy
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b) Find Jim f (x) and lim _ f(z). Does f(z) have any horizontal asymptotes? Does it have any

vertical asymptotes?
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c) Determine the intervals where f(z) is increasing and decreasing. Find any local maxima or

minima.
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7d) Determine the intervals where f(z) is concave up and concave down. Find any inflection
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7e) Sketch the graph of the function f(x) from the previous page, using the information from
parts (a) - (d). Clearly label horizontal and vertical asymptotes, local maximum and minimum
points, and inflection points if they exist. You may also want to plot a few points.

points.
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