
Math 2415 Homework Set 8 – Solutions 10 Points 

1. (2 pts) 
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6. (2 pts)  This is going “backwards” in y so we need to use the vector form starting at (-3, 13) and ending 
at (-3,-2) 

( ) ( )1 3,13 3, 2 3,13 15 0 1r t t t t t= − − + − − = − − ≤ ≤


 

 
8. (2 pts)  The parametric equations for the curve, with counter-clockwise orientation, could be either of 
the following to pick two of the easiest. 

( ) ( )3
2 22cos , 2sin , 2cos , 2sin , 0r t t t t r t t t tπ ππ= − ≤ ≤ = − ≤ ≤

 

 

 
I’ll use the one simply because of fewer minus signs.  The integral is, 

 ( ) ( ) ( )
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2 22 24 7 8cos 14sin 2cos 2sin 2 8cos 14sin 12
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x y ds t t t t dt t t dt
π π

π π
+ = − − + − = − =∫ ∫ ∫  

 
9. (2 pts) Not much to do here other than do the integral. 
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11. (2 pts) Here are the parametric equations for each curve. 

 
( )
( )

1
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: 4 4 ,4 , 0 1

: 4sin ,4cos , 0

C r t t t t

C r t t t t π

= − + ≤ ≤

= ≤ ≤





 

 
Here is the integral for each curve. 

 ( ) ( ) ( ) ( )( )( ) ( ) ( )( )
1

11 3 2 4 33 2 1 1 244
4 3 30 0

1 4 4 4 4 4 1 4 4 4 4 4 4
C

x dx x dy t t dt t t t− − = − − − − = − − − + = −∫ ∫  

 

( ) ( ) ( )( )
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1 64sin 4cos 16sin 1 4sin

256sin cos 4 15 16cos sin

64sin 4 15cos cos

C

x dx x dy t t t t dt

t t t t dt

t t t

π

π

π

− − = − − −

= + −

= − − =

∫ ∫

∫

  

 ( ) ( ) ( )
1 2

3 2 3 2 3 21 1 1 12
C C C

x dx x dy x dx x dy x dx x dy− − = − − + − − =∫ ∫ ∫  
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2. 
( ) ( )2 2

4 4 3 8 3, ,
2 2 2

x z x yf
y z y z y z

− − −
∇ = −

+ + +
  

 

3. ( ) 1 1
2 2cos ,10sin     or cos , 10sin 0 2r t t t x t y t t π= = = ≤ ≤



 

 

4. ( ) 3 6 3 6,     or , 3 0t tr t t t x t y t t− −= − = = − − ≤ ≤e e

  

 

5. ( ) ( )1 4, 1 1,23 4 3 , 1 24 0 1r t t t t t t= − − + = − − + ≤ ≤


 

 
7.   
(a) First we’ll need the vector function for the line :  

( ) ( )1 1,1 2, 6 1 ,1 7 , 0 1r t t t t t t= − − + − − = − − − ≤ ≤


 

The integral is then, 

 ( ) ( ) ( ) ( )
1 13 2 2 33

0 0
12 12 1 1 7 12 50 1 225 2

C

x ds t dt t dt= − − − + − = − − = −∫ ∫ ∫  

 
(b) Here are the parametric equations for each portion of the curve and following the given orientation 
as instructed to do by the problem statement. 

 

( ) ( )
( ) ( )
( ) ( )

1

3 3
2

3

: 1, , 1 3 line x 1

: , 2 , 1 2 curve 2

: 2 4 , 6 , 0 1 line 6

C r t t t

C r t t t t y x

C r t t t y

= − ≤ ≤ = −

= − − ≤ ≤ = −

= − − ≤ ≤ =







 

 
Here’s the integral for each curve. 

 ( ) ( ) ( )
1

3 33 2 23

1 1
12 12 1 0 1 12 24

C

x ds dt dt= − + = − = −∫ ∫ ∫  

 ( ) ( ) ( )
2

3 32 223 23 2 3 4 2 2 2
91 1

12 12 1 3 12 1 9 145 10
C

x ds t t dt t t dt
− −

 
= + − = + = − 

 
∫ ∫ ∫  

 ( ) ( ) ( ) ( )
3

1 13 2 2 33

0 0
12 12 2 4 4 0 48 2 4 0

C

x ds t dt t dt= − − + = − =∫ ∫ ∫  

The overall integral is then, 
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1 2 3

3 3
3 3 3 3 2 2 2

912 12 12 12 145 10 24 356.98
C C C C

x ds x ds x ds x ds
 

= + + = − − = 
 

∫ ∫ ∫ ∫  

 
10. Not much to do here other than do the integral. 

 

( ) ( )( ) ( ) ( )

( )( ) ( )( ) ( ) ( )

( ) ( )( )

2

22 2 2 21
40 0

ln 22ln 2 2ln 21
4

1
4

lnln
cos 4 cos 4 2 sin 4

sin 4 sin 4 4

sin 16 sin 4 0.1172

C

t t ty dy dt = = 

= − = =

= − =

∫ ∫ e e e

e e e  

 
12.   Here is the parametric equation for the line. 

 ( ) 2 3 ,4 3,2 0 1r t t t t t= − − ≤ ≤


 

The integral is then, 

( ) ( ) ( ) ( )( )( ) ( )( )( )

( )

1 33

0

1 3 2

0

2 4 2 4 3 3 2 4 2 4 2 2 3 2 2

3 4 3 24 48 8 23

C

y dx z dy xz dz t t t t dt

t t t dt

− − + = − − − − + −

= − − − + − =

∫ ∫

∫
 

 
 


