
Math 2414 Homework Set 3 – Solutions 10 Points 

1. (2 pts)  A quick rewrite of the integral and this one is pretty simple. 
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3. (2 pts)  With the substitution ( )secu t=  the integral becomes, 
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 This can be done with partial fractions (I’ll leave it to you to check the details of the partial fractions). 
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6. (2 pts)   This integral will require integration by parts so let’s do that before dealing with the limits. 
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Now the integral with limits.  Note that we’ll need to break up the integral and we’ll break it up at 0x =  
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So, because both of the integrals are convergent the overall integral is convergent and its value is 0. 
 
8. (2 pts) This integral will require integration by parts so let’s do that before dealing with the limits. 
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Now, this is a mix of the two cases we saw in class, so split up the integral, we’ll use 1y = , then take 
care of the limits for each. 
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The second limit is, 
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and so the second integral is divergent therefore the overall limit is divergent. 
 
While we don’t need to do it the first limit will require L’Hospitals Rule so let’s do that for practice. 
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So, the first integral is convergent, but that doesn’t make the overall integral convergent.  It is still 
divergent because the second integral is divergent. 
 
10. (2 pts) This looks like it will converge so we want a larger function that we know converges. 
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We know that 5
1

10 x dx
∞

∫  converges and so be the Comparison Test the original integral must converge. 

 

Not Graded 
 
 
2.  Just square the term and integrate each term with appropriate methods (integrations by parts for the 
second term and trig formulas for the third term). 
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4.  This is a trig substitution. 
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The substitution and a quick right triangle tells us that 2tan zθ =  and 21
2sec 4 zθ = + .  The integral is, 
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7. This integral will require partial fractions so that will need to be done prior to dealing with the limits.  
The partial fractions work is pretty simple so I’ll leave it to you to verify the work. 
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We have division by zero at 2z = −  so we’ll need to break up the integral there and then take care of 
the limits. 

 ( ) ( )
( )

1 2 1

2 2 2
3 3 2

1

2 22 23
1

3 3 3 3
4 4 4 432 2

3 3 3
4 4 42

3
42

6 6 6
4 12 4 12 4 12

6 6lim lim
4 12 4 12

lim ln 6 ln 2 lim ln 6 ln 2

lim ln 6 ln 2 ln 9

lim l

s

s t t
s

ts t

s

t

dz dz dz
z z z z z z

dz dz
z z z z

z z z z

s s

− +

− +

−

+

−

− − −

→− →−−

−→− →−

→−

→−

= +
− − − − − −

= +
− − − −

= − − + + − − +

= − − + −

+

⌠ ⌠ ⌠  
⌡ ⌡ ⌡

⌠ ⌠ 
⌡ ⌡

( )
( ) ( )

3 3 3
4 4 4

3 3 3 3 3
4 4 4 4 4

n 5 ln 3 ln 6 ln 2

ln8 ln 9 ln 5 ln 3 ln8

t t− − − + +

= − +∞ + − − −∞

 

So both of the integrals are divergent and so the integral is divergent. 
 
9.   This looks like it will diverge so let’s find a smaller function that we know diverges. 
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We know that 1
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∫  diverges and so be the Comparison Test the original integral must diverge. 

 

11. For this problem we have ( ) ( )( )cosln 1 xf x = + e  and 1
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MidPoint Rule 
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Trapezoid Rule 
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Simpson’s Rule 
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While I didn’t ask for it, here is the exact value for comparison’s sake, 
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