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2.  Evaluate
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3.  Match the following values to the plotted points.
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Useful Formulas:

sin sin cosh cos sinh

cos cos cosh sin sinh

sinh sinh cos cosh sin

cosh cosh cos sinh sin

z x y i x y

z x y i x y

z x y i x y

z x y i x y

= +

= −

= +

= +

) ( )1  sin 3 2 sin 3cosh 2 cos3sinh 2i i+ = +

) ( )2  cos 2 cos 2cosh1 sin 2sinh1i i+ = −

) ( )3  sinh 1 sinh1cos1 cosh1sin1i i+ = +

) ( ) ( ) ( )4  cosh 1 cosh1cos 1 sinh1sin 1i i− = − + −

) ( ) ( ) ( )5  sin 1 sin 1 cosh1 cos 1 sinh1i i− = − + −

1 radian 57

2 radians 114

3 radians 171

≈

≈

≈

�

�

�

sin1 0

sin 2 0

sin 3 0 but close to 0 

>

>

>

cos1 0

cos 2 0

cos3 0 

>

<

<

cosh1cos1 sinh1sin1i= −

sin1cosh1 cos1sinh1i= − +

( )

( )

sinh
2

cosh
2

z z

z z

e e
z

e e
z

−

−

−
=

+
=

Re   Im+ −

Re   Im− −

Re   Im+ +

Re   Im+ −

Re   Im− +

C

A

B

The main difference between 

 and  is that  has a 

more negative imaginary part.

E D E

) ( ) �
close to 1

1  Im sin 3 2 cos3 sinh 2i
−

 + = 

) ( ) �
close to 1

4  Im cosh 1 sin1 sinh1i
−

 − = − 

So we are really comparing 

sinh 2 to sinh1

sinh 2 sinh1>

E

D



Math 241 Exam 2 Solutions - Rimmer

) ( )

) ( )

4.  TRUE/FALSE.  Decide on the truth value of the following statements.  

An explanation is required in each case.
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5.  Consider a semicircular plate of radius 1 whose boundary on the   is insulated 

,0 , 0  and has its circular edge maintained at the temperature 
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We run into a problem at 0,
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This is a Cauchy-Euler differential equation.

#5 continued
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6. Evaluate the following contour integrals, express the answer in  form.
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The Fundamental Theorem of Contour Integrals  
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7.  Answer the following questions.

a)  Find all solutions to the equation 3 3 3

b)  Find the principle value of 1 3  in  form.
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8.  Answer the following questions.

  Show  does not have a limit as 0.

4
  Evaluate lim .
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  Find the conjugate harmonic function ,  

to the function , .
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