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Question 1. Determine whether each of the following series is convergent or diver-
gent. Explain your answer fully.

(a) (-1 Y
n=2

Inn

(b) Z cos\/n
n=1

n3

(c) Z sin (%)

n=1
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Question 2. In (a) and (b) below, find the indicated area or volume by first ex-
pressing it as a definite integral, and then evaluating the definite integral.

(a) The area of the region between x = y? — 6y and = = 4y — y°.
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(b) The volume obtained by rotating the equilateral triangle shown in the figure
below about the y-axis.
(Remark: The equilateral triangle lies above the x-axis except its base which
lies on the z-axis. Each side of the equilateral triangle is of length 1. The
left-most corner of the equilateral triangle has coordinates (4,0).)

4

y
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Question 3.

x - / tan(t?) dt
(a) Evaluate the limit  lim T .
z—0 sin(z?)

(b) Find the function defined by

F(t) = /\; % (e‘”2z) dz

for all £ > 0. Your answer should not involve an integral nor a derivative.
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(c) Find the function defined by

¢ 2x
/ e’ daj)
Vi

for all £ > 0. Your answer should not involve an integral or a derivative.
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Question 4. Prove that the polynomial P(x) = x3 + 2z + 3 has exactly one root
in (—o0,00).
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Question 5.

(a) Estimate the integral

4
/ 3V7 dy
0

using a right-sum (i.e., the heights of the rectangles are given by the values of
the function at the right end-points) with n = 4 rectangles of width Az = 1. Is
your estimate an upper bound or a lower bound for the exact integral? Explain.

(b) Evaluate the limit

- (1+1)ln(1+1)
3 n n
Jm )
i=1
by interpreting it as a definite integral and then calculating the value of the
integral.
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Question 6. Compute the following integrals. Show all your reasoning clearly.

/2
(a) /0 sint(x) cos®(z) dx

(b) / Wﬁ da
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Question 7.

(a) Find the Taylor series T'(x) for cosz centered at m/3.

(b) Show that the Taylor series T'(z) that you determined in part (a) satisfies
cosx = T'(z) for all x € (—o0, 00).
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Question 8.
(a) Find the radius and the interval of convergence of the power series

— (z+3)"
Z 2n(n +1)

n=0

11
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(b) Newton discovered that

I (@)
Vi—az Zan()?”

n

for -1 <z <1.

(1) Using this formula, find a power series expansion for arcsin z.

(ii) Use your power series from part (i) with z = 1/4/2 to find a power series
whose sum is 7.
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Question 9. Determine whether the following improper integrals are convergent or
divergent. Evaluate them when they are convergent. Show all your reasoning.

@ [ ; d

a x
1 (z+2)(z+3)(z+4)

L



