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Note: Answer ALL questions in Part-A and any FIVE .from Part-B 

Part-A (5 x 2 = 10 Marks 

1. If z =cosy and x = u 2 - v,y = ev, find az 
X av 

2. Evaluate f sin-1 x dx. 

3. Iff= xf + yJ + zk, show that gradr =!. 
r 

4. Evaluate f: f1

3 
xy 2 dxdy 

5. State Gauss's divergence theorem in a plane. 

Part-B (5 x 8 = 40 Marks) 
(All sub-questions carry equal marks) 

6. a) Define Total derivative of a function ,find ddu Ifu =sin=:., x = et,y = t 2 
t y 

au au au 
b) If u = f (y - z, z - x, x - y) Prove that - + - + - = 0 ax ay az 

xex 
7. a) Evaluate f (x+l)2 dx 

f 
sinxcosx 

b) Evaluate 2 2 2 . 
2 

dx 
a cos x+b sm x 

8. a) Define Irrotational Vector. Show that the vector field 
F = (siny + z)f + (x cosy- z)J + (x- y)k is irrotational. 

b) Calculate the angle between the normals to the surface xy = z 2 at the points (4,1,2) and 
(3,3,-3). 

9. a) If F = (x2 + y 2)f- 2xyJ evaluate ~c F. dr where c is the rectangle in xy plane 
bounded by y = O,y = l,x = O,x = 2. 

b) Evaluate f F .n ds where F = zf + xJ- 3y 2zk and Sis the Surface of the cylinder s 
x 2 + y 2 = 16 included in the first octant between z=O and z=5. 

10. a) Evaluate fv div F dv where F = 4xi - 2y2 j + z 2 k bounded by the Region 

x 2 + y 2 = 4, z = 0 and z = 3. 

b) Using Green's theorem, Evaluate fc (x2 - xy3 )dx + (y 2 - 2xy)d y, Where cis the 
square with vertices (0,0),(2,0), (2,2), (0,2). 

1 a2 u a2 u a2u 
11. a) Iff = ~ 2 2 2 Prove that -a 2 +-a 2 + -a 2 =0. 

X +y +z X y Z 

b) EvaluateJ ex cos 2 xdx. 
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12. Answer any two of the following: 

a) Find the Directional derivative of0 = x 2yz + 4xz2 at (1,-2,-1) in th¢ directionof2i-j-2k. 

b) IfF = 3xyr- y 2 J, evaluate Pc F. dr ,where c is the arc of the parabola y = 2x
2
from 

(0,0) to (1,2). 

c) Apply Stokes theorem, to evaluate fc (ydx + zdy + xdz) where c is the curve of 

intersection of the sphere x2 + y 2 + z 2 = a2 and x + z = a. 


