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Please show your work in all questions.

1. {4+4-+4+4-4=16 points) Evaluate the [ollowing limits, if they exist.
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2. (16 points) Sketch the graph of the function f(x) = ze™® indicating its domain, intercepts,
symmetries, asymptotes, intervals of increase and decrease, critical points, local maxima and
minima, concavity, and inflection points.
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3. (10 points) A conical cup and a cylindrical cup
are connected at their bottom ends (as shown in the
figure) to share water. Water is pumped into the the
cylindrical cup at the rate of 1 —‘"—:3 The radius of the
cylinder is 1 m and the base radius of the cone ig equal
to its height. How fast is the level of water changing
when it is 2 m deep?
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4. (4-44+4+4+4+4=24 points) Evaluate the following integrals:
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5. (8 points) Find the arclength of the curve
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6. (8+8=16 points) Consider the region bounded by the curves y = sinz, y = %, z = ( and
z = 7 (This region also appeared in one question in Midterm 2). Express as integrals, but
do not evaluate, the volumes described below: (To receive full credit, your answers must not

involve absolute value signs.)

{(a) The volume obtained by rotating the region about the x--axis. . ’
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(b) The volume obtained by rotating the region about the line £ — —2.

5% 4
\/ = S &“_(m_ﬂ) _. (i_, _.Sﬂwfx)) dx + S ﬁ‘(x%l)@f‘h&) _é) dx
e A
w
- S A (x+2) (J’i. _ Si\m’x)) Ax
7%



7. {10 points) Suppose that f(z) is a continuous function such that.”f(()) =5 f(1) =
fi(z)« 0 for all z € (0, 1), and the average value of f(x) on [0, 1] is 3. Find the average value
of f7Yx) on [0,5]. (Hint: Substitute w = f~1(x) in the relevant integral.)

\,5():@ kvxow ’U—a.% S{ f(x) G{X:ﬁ: 3 T!uzvu

o
5 .
S U= 4o, k=4l | O
%_' S ‘E (X) Cf)( = d)(:? IEf((a{)d‘*L :#é__ S (L f_f(u] A
¢ X=0 => U= ﬁﬂ(o)“: i 1
X=5=> u=115)=0 |
q
o :L i fu
= éu;fi{ ) ot — ( f{u) Sﬁm@)

-1 (ﬁm'—*— 5) :ﬂéﬁ (0-3)= 2, Halys,



