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Question 1: [5pts] Evaluate
2 d
_er
/0 (22 +4)2

Question 2: [5pts] Starting at the point where r = 1, the point P moves counterclockwise along
the polar curve r = /27 in such a way that the line segment OP makes one complete revolution.
(Here O denotes the origin.) Sketch the curve, and find the total area swept out by OP as it
makes the revolution.

by making the substitution z = 2tanu.

Question 3: [10pts] Find all local maxima and minima of the function f(z) = 2|z} — z? — 1.

Question 4: [10pts| Suppose that [/(z) = e, and f (0) = 10. One can conclude from the mean
value theorem that
A< f(1)< B

for which numbers A and B?

Question 5: [20pts] Students studying for an exam get @ hours of sleep in the two days leading
up to the exam, where z is the range 0 < z < a. The number of students who got between z; and
o howrs of sleep in given by

o
/ cxdr; 0 <z <y <
1

(a) [10pts] What fraction of the students got less than a/2 hours of sleep?

(b) [10pts] Their scores are propertional to the amount of sleep they got: .S(z) = 100(z/a). Find
the (correctly weighted) average score in the class.




Basie RE /3 BERthafliings AR

£) 7 #2%®

, B CEA - BEA s34 - - .
® # B B R A 3 KR B(Z 2
¥ ® # A8 ﬁ 4 % FrSl‘(ﬁ;%;&))iL%% 10 TR 38(2) f

B.

Problem 1 Prove or disprove the following statements:

1. 8%) If > 2 ,a, = Aand ) .., b, = B are both convergent, then
> ooy anby, = AB.

2. (8%) Suppose that lim, o a, = 0 and a, > 0 for all n € N. Then

Yoo ((—1)"*a, is convergence.

3. (8%) The series M 24 m is divergent.
Problem 2 (8%) Evaluate [ [,,(z +y)e™ " dA where R is then rectangle

enclosed by the linesz —y=0,z2-y=2. z2+y=0and z +y = 3.

Problem 3 (8%) Find the extreme value of f(z,y) = ¥ subject to
2 +4y2 <1

Problem 4 (10%) Find the sum of the serieg Y > n’z" for jz| < 1.
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