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Question 1. Let f(z) = ﬁ

. . . . 1
(a) Use a linear approximation to estimate Winh

(b) Find the Taylor series for f(z) centered at 1.

(¢) Determine the interval and radius of convergence for the Taylor series that you
determined in part (b).
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Question 2. Recall the power series

1 o0
1_x:§ =1+ +a2 423+ ..
n=0

provided |z| < 1.

(a) Find the power series for f(x) = In(1+4x) about 0 and its radius of convergence.

(b) Using your solution to part (a) find a power series whose sum is In(1.5).
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Question 3.

(a) Find the z-coordinates of the critical points of the function

2
X : t
F(z) :/ % dt
1

defined for = > 1.

(b) Evaluate the limit

sint dt

lim
h—0 h2
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Question 4.

(a) Evaluate the indefinite integral given below.

/1’ cos(7x) dx

(b) Is the integral given below convergent or divergent?

/OO f(x)dx, where f(x) :{6296 ifz<0

e ifz>0

Evaluate the integral if it is convergent. State your reasoning and show the
details of your work.
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(c) Evaluate the definite integral given below.

3
x
d
/2 31
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Question 5. Consider the region R bounded by the curves y = €** and y = e~ 2,

and the vertical lines x = —1 and =z = 1.

(a) Find the area of the region R.

(b) Find the volume of the solid obtained by revolving R about the z-axis.
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Question 6. In each part indicate whether the series is convergent or divergent.
Explain your answer. In particular state explicitly which test you are using.

(a) Z n3 . \/ﬁ

n=1

> 5
®) > k- (Ink)S
k=2

(c) Z sinn
n=0
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Question 7. A spherical balloon is inflated so that its volume increases at a con-
stant rate of 1 cm®/min. Find the rate at which its radius increases when its radius
is 20 cm.

Question 8. Indicate whether each of the following sentences about a sequence
{an} or a series Y 7, a, is true in general or not necessarily true by circling out
the appropriate choice. You do not need to justify your answer.

(a)

(b)

(c)

(d)

If the sequence {|a,|} is convergent, then the sequence {a,} is also convergent.
True in general Not necessarily true

If the sequence {|a,|} is convergent, then the sequence {1/a,} is divergent.
True in general Not necessarily true

. o0 . . oo :
If the series >~ | a,, is convergent, then the series > ° | 2a,, is also convergent.
True in general Not necessarily true

~ loa o8} iQ leQ oo 2 3
If the series ) ” ; ay, is convergent, then the series ) ° ; a;, is also convergent.

=1%"n
True in general Not necessarily true




