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MA2001   

Review Exercises for Chapter 2 Vector Integral Calculus 

 

Line Integrals 

 

1.  Evaluate the following line integrals. 

(a) C dsxy2 , where C is the semi-circle 225 yx   from  5,0  to  5,0  . 

Solution: 

 Parametrize C as tx cos5  and ty sin5   for 
2

3

2


 t . 

 Then,     5cos5sin5
22

22


















tt

dt

dy

dt

dx
 

  i.e. dtdt
dt

dy

dt

dx
ds 5

22


















  

 C dsxy2  =      2

3

2

22

3

2

2
sincos6255sin5cos5







 tdttdttt  

  
3

1250

3

sin
625sinsin625

2

3

2

3

2

3

2

2 







 









t
tdt  

 

(b) C xyds , where C is the portion of the parabola 2yz  in the plane from 2x  from  1,1,2  to 

  9,3,2 . 

Solution: 

 Parametrize C as 2x ,  ty   and 2tz    for 31  t . 

 Then,       2222
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2. A wire is in the shape of a straight line segment from  1,0,1  to  2,2,2  . Find its mass if the 

density   at a point  zyx ,,  is   22,, zxzyx  . 

Solution: 

 The mass is given by  C dszyx ,, , where C is the straight line segment from  1,0,1  to  2,2,2  . 

Parametrize C as tzx  1 ,  ty 2   for 10  t . 

 Then,   6121 222
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3. Evaluate  
C

rdF


, where      kzxyjzxizyF


cossinsin  , C is the circle cut from the 

cylinder 922  yx  by the plane 2z . C is oriented clockwise as viewed above from the 

positive direction of the z-axis. 

Solution: 

Method 1 

Note that the cylinder 922  yx  by the plane 2z  intersect at the circle C: 
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 Parametrize C as tx cos3 , ty sin3 , 2z   for 20  t . 
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Method 2 (To refer to the Remark in P.4 of Notes Chapter 2) 

Note that the cylinder 922  yx  by the plane 2z  intersect at the circle C: 
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4. Find the work done by the force field      jyxyixyxyxF


22,   in moving a particle along 
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Method 1 
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5. Let      kzxjbxiazxyzyxF


22,, 2   be a vector field on R
3
, where a and b are real 

constants. 

(a) Find the values of a and b such that F


 is conservative. 

(b) With the values of a and b obtained in (a), evaluate  
C
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, where C is the shorter path from 

 0,0,5  to  5,0,0  formed by the intersection of the surfaces 5 zyx  and 25222  zyx . 
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      0221


 kxbxja  

 1a  and 1b . 

(b) Note that      kzxjxizxyzyxF


22,, 2   is conservative. 

Let   be a scalar field on R
3
 such that F


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From (1),      zyfxzyxdxzxyzyx ,2,, 2   , where f is a function to be determined.  
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 It follows that     zgzyf ,  for a function g. 

 i.e.     zgxzyxzyx  2,,  
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 Comparing with (3), we have   zzg 2 , so that  

    czzg  2  (where c is an arbitrary constant.) 

 A potential function   is 

   czxzyxzyx  22,, . 
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