
Math 2414 Homework Set 3 – Solutions 10 Points 

3. (2 pts)  A quick substitution ( ( )ln 2u x= ) will put this into a form that we can then use partial 

fractions on. 
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4. (3 pts)  We’ll use the following trig substitution. 
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From a quick right triangle we get that 
425 4

5sec yθ +=  .  The integral is then, 
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6. (2 pts) First, let’s do the improper integral since we’ll need that eventually. 
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Now, for the actual integral.  We’ll need to split it up and 0x = seems like as good a point as any. 
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So, the both of the integrals are divergent and so the original integral is also divergent.   
 
7. (3 pts)  First do the improper integral since we’ll need that eventually. 
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From this work we can see that we’ll need to split the integral up at 1x =  because we’ll have division by 
zero at that point. 
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Both integrals are divergent because 
2

lim ln 2
x

x
→

− = −∞   and so the original integral is also divergent. 

 
 

Not Graded 
 
1. Make sure to use the double angle formula on the sine to get the arguments the same. 
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2. You’ll need to square this out and then do some integration by parts on the last integral. 
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5.   

 
8 88 7 7 1 11

88 t tu t du t dt dv t dt v− −= = = = −e e  

 
8 8 8 8 815 1 8 1 7 1 8 1 11 1 1

8 8 8
t t t t tt dt t t dt t c− − − − −= − + = − − +∫ ∫e e e e e  

 
8.   First do the improper integral since we’ll need that eventually. 
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In this case we have an infinite limit as well as continuity problems at zero and so this is a combination 
of the two types of improper integrals that we looked at in lecture.  To deal with this we’ll need to split 
the integral up to get each problem into its own integral which we can then deal with.  I’ll use 1
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the cutoff point as this will evaluate the logarithm to zero…. 
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The first integral is convergent while the second is divergent so the original integral is divergent.  Note 
that the first limit required a little rewrite and then L’Hospital’s Rule.  You can do that correct? 
 
9.  This looks like it should converge so we’ll need a larger function that we know will converge.  Also, 

we’ll need to take advantage of the fact that x−e  is a decreasing function and so for 1x ≥  (i.e. our 

interval of integration) we will have 1 0 1x− −≤ < =e e e . 

 

( ) ( ) ( )
2

2 2
4 4

1

4 3

sin
sin 0 & sin

1 1

x x
x x

x

x x xdx x x x x
x x

x
x x

∞ − −
− −

−

−
≤ ≥ − ≤

≤ = ≤

⌠

⌡

e e e e

e

 

Now, we know that 3
1

1 x
dx

∞

∫  will converge because 3 1p = >  and so by the comparison test the 

original integral must also converge. 
 
10. It looks like this integral will probably diverge and so we’ll need a smaller function that we know 

converges.  Also, note that for 1x >  (i.e. the x’s in our interval of integration) we will have ( )ln 0x > .  
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Also using the hint we can see that ( )lnx x>  and because we have 1x >  we also know that 2x x> .  

Putting all of this together we get that ( )2 lnx x>  in the range of x we’re working on.  This means that 

if we drop the logarithm from the denominator the denominator WILL get larger.  So, 
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Now, we know that 1
2 x dx
∞

∫  will diverge because 1 1p = ≤  and so by the comparison test the original 

integral must also diverge. 
 

11. For this problem we have ( ) ( )3ln 1 xf x = + e  and 1
2x∆ = . 

MidPoint Rule 
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Trapezoid Rule 
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Simpson’s Rule 
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For comparison’s sake, 
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