Name (Print Clearly):                                  PID: 

MTH133 Section 64, Test3
Nov. 3, 2009   Instructor: Dr. W. Wu 

Instructions: Answer the following questions in the space provided. There is more than adequate space provided to answer each question. The total time allowed for this quiz is 50 minutes.

1 [5 pts each]. Evaluate the following integrals.
(a) 
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  (Hint: use the double angle formula)
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，  let u = cosx,  du = - sinx dx 
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 (b) 
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   let x = 3 sin(t),  dx = 3 cos(t) dt,   t =arcsin(x/3)
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2. Evaluate the following improper integrals

(a) [5 pts] 
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. (Hint: decompose it into 2 improper integrals)

[image: image9.wmf]p

p

p

=

+

=

-

+

-

=

+

+

+

=

+

¥

®

-¥

®

¥

¥

-

¥

¥

-

ò

ò

ò

2

2

)

0

(arctan

lim

)

arctan

0

(

lim

1

1

1

1

1

1

0

2

0

2

2

b

a

dx

x

dx

x

dx

x

b

a


(b) [5 pts]  
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(c) [bonus 3 pts] 
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 (integration by parts)
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  (L’H rule)
3 [10 pts]. Determine whether the following improper integral converges. State the method you have used.
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Solution1: 
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 when x > 1. So 
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Since 
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 is divergent, 
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 is also divergent (by direct comparison test). 

Solution2: 
[image: image20.wmf]2

2

1

1

1

x

x

®

+

, let f(x) = 1/x. We know 
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 is divergent.
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So 
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 is divergent (by limit comparison test).
4 [10 pts]. Solve the following differential equation 
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So 
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It implies that 
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5. State whether the following sequences of numbers {an} converge or diverge. If they converge, find the limit.
(a) [5 pts] 
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Absolute value of -10 is greater than 1, so it is divergent.
(b) [5 pts] 
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Since n! grows faster than any power function, so limit is zero. 
(c) [10 pts] 
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 (Please show the details of your work)
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So 
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(Or we can use Sandwich Theorem, see our lecture notes)
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