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UNIVERSITY OF NORTH BENGAL 
B.Sc. Honours 4th Semester Examination, 2021  

CC8-MATHEMATICS 

MULTIVARIATE CALCULUS  

Time Allotted: 2 Hours Full Marks: 60 

ASSIGNMENT 

The figures in the margin indicate full marks. 
All symbols are of usual significance. 

 GROUP-A 

1. Answer all questions: 2×5 = 10

 (a) Examine, if the function 
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is continuous at the origin. 
(b) For a conservative field F, prove that curl 0F . 

(c) Justify 0
11

lim 22
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)0,0(),( yx
yx

yx
 using -  definition. 

(d) Let kjiF 2xzxy  and  be a curve 32 ,2, tztytx  from 0t  to 
1t . Evaluate the integral ∫ rF d  over the curve . 

(e) Evaluate ∫∫
R

xy dxdyey , where }0,0:),{( byaxyxR . 

  

 GROUP-B 
 Answer all questions 10×3 = 30

2.  (a) Verify Green’s theorem in the plane for ∫ ])64()83[( 22 dyxyydxyx  over the 

curve , where  is the boundary of the region defined by 2, xyxy . 
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(b) Evaluate ∫∫
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, the field of integration being R, the 

positive quadrant of the ellipse 12
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3.  (a) Prove that for any vector function f

r
, curl fff

rrrrr
2)( . 5

(b) Using Stokes theorem show that  

 ∫∫
S

adxdyyxdzdxxzdydzzy 3)()()( ,  

where S is the portion of the surface 0,0222 zazaxyx . 

5

  

4.  (a) Find the work done by the force kzjxiyF
rrrr

 in moving a particle from 
(0, 0, 0) to (2, 4, 8) along a line segment and along the path ktjtitr

rrrr 32 . 
5

(b) Compute the line integral ∫ dzyxdyzydxx 223 3 , where  is the straight-line 

segment from (3, 2, 1) to (0, 0, 0). 
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 GROUP-C 
 Answer all questions 5×2 = 10

5.   Prove that ∫ ∫∫∫
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yxdx . Does the double integral 

∫∫ dxdy
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3)(
 exist over ]1,0;1,0[E ? Justify your answer. 
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6. If vux 2 , uvy 2 , show that )(
3
2522 22

vuuvxyyyxx vfufuvfxyffyfx . 5

  

 GROUP-D 
 Answer all questions 5×2 = 10

7.   Define the differentiability of a function ),( yxf  of two variables yx,  at a point 
),( ba . Show that if ),( yxf  is differentiable at ),( ba  then f is continuous at 
),( ba  and that the partial derivatives ),( baf x  and ),( baf y  exist. 

5

  

8. Using Stoke’s theorem prove that  0curldiv F
r

  and  0gradcurl
r

. 5
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