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M252       Practice Questions for Chapter 14 
P. Staley 

1. Find the gradient vector for the scalar function. (That is, find the conservative vector 
field for the potential function.) 

2 2( , ) 7 8 2f x y x xy y

2. Find the gradient vector for the scalar function. (That is, find the conservative vector 
field for the potential function.) 

( , ) sin 9 cos3f x y x y

3. Determine whether the vector field is conservative. 

2 ˆ ˆ( , ) 9 7 )x y y y xF i j

A) Conservative 
B) Not Conservative 

4. Determine whether the vector field is conservative. If it is, find a potential function for 
the vector field. 

6 7ˆ ˆ( , ) 7x y x y xF i + j

5. Determine whether the vector field is conservative. If it is, find a potential function for 
the vector field. 

6

6

6 ˆ ˆ( , )
y x

x y
x y

F i j

6. Find the curl for the vector field at the given point. 

ˆ ˆ ˆ( , , ) 2 2 2 2,3,2x y z xyz y z ,F i j k
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7. Determine whether the vector field is conservative. If it is, find a potential function for 
the vector field. 

2 4 5 3 3 5 3 4 4ˆ ˆ ˆ( , , ) 3 4 5x y z x y z x y z x y zF i + j k

8. Find the divergence of the vector field. 

4 3ˆ ˆ( , , ) 9x y z x xyF i j

9. Find the divergence of the vector field at the given point. 

ˆ ˆ ˆ( , , ) 8 8 8 , 8,9,8x y z xyz y xF i j k

10. Find curl F G .

ˆ ˆ ˆ( , , ) 7 8 9

ˆ ˆ ˆ( , , ) 7 7 7

x y z x y

x y z x y z

F i j k

G i j k

11. Find div F G .

ˆ ˆ ˆ( , , ) 6 7 8

ˆ ˆ ˆ( , , ) 6 6 6

x y z x y

x y z x y z

F i j k

G i j k

12. Evaluate the line integral along the given path. 

ˆ ˆ2 7 : ( ) 7 3 , 0 8
C

x y ds C t t t tr i j
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13. Evaluate 2 2

C
x y ds  where the path C is: 

(i) the x-axis from x = 0 to x = 1; 

(ii) the y-axis from y = 1 to y = 3. 

14. Evaluate 49
C

x y ds  where the path C is: 

(i) the line from (0,0) to (1,1); 

(ii) the line from (0,0) to (3,9). 

15. Evaluate d
c

F r  where C is represented by ˆ( )tr .

ˆ ˆ( , )

ˆ ˆ: ( ) 32 , 0 8

x y xy y

C t t t t

F i j

r i j

16. Evaluate d
c

F r  where C is represented by ( )tr .

2

ˆ ˆ( , ) 5 9

ˆ ˆ: ( ) 4 , 2 2

x y x y

C t t t t

F i j

r i j

17. Evaluate the line integral along the path C given by x = 4t , y = 20t , where 0 1t .

24
C

x y ds
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18. Evaluate the line integral 

2 3
C

x y dx x y dy

along the path C, where C is:

(i) the x-axis from x = 0 to x = 8. 

(ii) the y-axis from y = 0 to y = 12. 

19. Find the area of the lateral surface over the curve C in the xy-plane and under the 
surface z = f(x,y), where 

Lateral surface area = ( , )
C

f x y ds

( , ) 4f x y , C: line from (0,0) to (5,6). 

20. Set up and evaluate the integral dc F r  for each parametric representation of C.

2ˆ ˆ( , )x y x xyF i j

(i) 2
1

ˆ ˆ( ) 3 7 , 0 1t t t tr i j

(ii) 2
2

ˆ ˆ( ) 3sin 7sin , 0
2

tr i j
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21. Determine whether or not the vector field is conservative.

7 7 8 6ˆ ˆ( , ) 40 35x y x y x yF i j
A) Conservative 
B) Not conservative 

22. Find the value of the line integral dc F r , where 2ˆ ˆ( , ) 2x y xy xF i j .

(i) 3
1

ˆ ˆ( ) , 0 1t t t tr i j

(ii) 7
2

ˆ ˆ( ) , 0 1t t t tr i j

23. Find the value of the line integral 2 5 7 5 7 8x y dx x y dyc .

(i) C: the curve 249x y  from (0,–7) to (0,7) 

(ii) C: from (0,–7) to (0,7) along 249x y  , then back to (0,–7) along the y-axis (a 

closed curve). 

24. Find the value of the line integral dc F r , where ˆ ˆ ˆ( , ) 3 3 3x y yz xz xyF i j k .

(i) 1
ˆ ˆ ˆ( ) 9 , 0 81t t t tr i j k

(ii) 2 2
2

ˆ ˆ ˆ( ) 9 , 0 9t t t tr i j k
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25. Evaluate the line integral using the Fundamental Theorem of Line Integrals. Use a 
computer algebra system to verify your results. 

ˆ ˆ4 4y x dc i j r

C: a smooth curve from (0,0) to (9,4) 

26. Evaluate the line integral using the Fundamental Theorem of Line Integrals. Use a 
computer algebra system to verify your results. 

2 22 2 2 2

2 2
C

x y
dx dy

x y x y

C: circle 2 2( 6) ( 3) 49x y  clockwise from (13,3) to (–1,3) 

27. Verify Green's Theorem by setting up and evaluating both integrals 

2 2

C
R

N M
y dx x dy dA

x y

for the path C: square with vertices (0,0), (4,0), (4,4), (0,4). 

28. Use Green's Theorem to evaluate the integral 

( ) (5 )
C

y x dx x y dy

for the path C: boundary of the region lying between the graphs of y = x and y = 
2 18x x

29. Use Green's Theorem to evaluate the integral 

13 ( )
C

xydx x y dy

for the path C: boundary of the region lying between the graphs of y = 0 and 
2169y x .
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