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1. (a) If: 

B-5181 

(Compulsory Question) 

(e) 

A =i+j+k. 

B=i-j+k. 

C= 2í-k 

then find A x (B x C). 

(b) Find the unit normal vector to the surface 

x*-3xyz+z+1=0 
(1, 1, 1). 

(c) If u, v, w are orthogonal coordinates then 

prove that Vvx Vw = 

(d) State Stoke's theorem. 

If r=xi + yj+ zk 

at the point 

2 

then prove that 

Vi-, where r =|rl, f= 

2. (a) Prove that the necessary and sufficient 

Unit I 

condition that: 

A x (B x C) = (A x B) × C 

is A and C are collinear. 

(b) Find the constant and such that the 

vectors: 

2i -4j+ Sk, 
i-j+k, 

3î + 2-5k 
are coplanar. 
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3. (a) A particle moves along the curve 

x=+1, y=t, z=2t+5, where is 
the time. Find the components of velocity 
and acceleration at time = 1 in the 

direction of vector î +j+3k. 
3 P.I.O. 



4. (a) 

(b) 

5. (a) 

B-5181 

(b) Prove that the necessary and suflicicnt 
condition tor a vector lunetion A of scalar 
variable to have constant magnitude 

dA 
is A. 

dt 

(b) If : 

evaluate 

Show that : 

0. 

f r=xi + vË +zk and |r|= r, then 

Unit I| 

Find the directional derivative of : 

and V logr. 

(p{x, y, z)= x) + yz + zx 

at the point (3, 1, 2) in the direction 
2f +3 + 6k. 

o(x. y, z) = 2x'y'*, find div(grad p). 
4 

6. (a) Evaluate : 

Unit III 

3x-8y² )ax + (4y - 6x)dy , 
where C is the closed curve of the region 
bounded by x = 0, y 0 andx t y 1. 
Also Verify Green's theórem! 

(b) Verify Stoke's theorem for the function 

F=xi+ xyi, taken around the square 
bounded by x = 0, x= a, y= 0, y = a 

in the plane z = 0. 

..7. Verify Gauss divergence theorem for 

F=4xyi + yzË - xzk, over the surface S of the 
cube bounded by the planes x = 0, y= 0, 
Z = 0, x = 2, y = 2, z = 2. 

8. (a) Represent 
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Unit IV 

the 

A = xyi + 2 yzj +(2 - yz\k in cylindri 
coordinates. 

vector 

3 P. 



(b) Prove that 

�, = be, + sin ipe,, èp =-e, + coslÙe,, 

B-5181 

where, e,, eg and eg are unit vectors in 

spherical coordinates. 

9. (a) Transform the function F=pe, t peo 
from cylindrical coordinates to cartesian 
coordinates. 

(b) Show that the spherical coordinate system 
is self-reciprocal. 

6 930 
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