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1. fa=Fi —tj+(2+1)k and b==(2t=3)i+j+k Find i(;“z;)a,t:l.
dt

Define gradient of scalar field. Find gradient of ¢(x,y, z)z x> +y* — xat point (1, 2, 5) )
Find a unit vector normal to the surface xy3z2 =4 at the point (-1,-1, 2).

Show that the vector F = V(x* +y’ + 2’ —3xyz) isirrotational.

Find divE and curl F where F = V(x*+y* +2° =3xyz)

Prove that the vector V' =3y*z%i +4x°z* j —3xy? k is Solenoidal.

N o v & W N

Show that a vector field given by 4 = (x2 + xy2 )1 + (y + xzy)j is irrotational. Find the
scalar potential and find its scalar potential.

8. For a Solenoidal vector F, Show that curl.curl.curl.curl F =V*F

m-2

9. Show that div (grad I"m>=V.VI"m =m (m+1)r , Where r2 = x2 + y2 + 22

"

2 . 2 2 2, 2
10. Toshow that V> f(r)= f '(r) += 1 (r), wherer” =x"+y~ +2z°,
r
11. Find the directional derivative of function of @ = xy+ yz+ zx in the direction of the

vector i+2j+ 2k at the point (l, 1, 2). Also find the maximum value of directional
derivative at the point.
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12. Find the work done when a force F =(x" + y* +x)i —(2xy+ y)j moves a particle

in the xy-plane from (0, 0) to (1, 1) along the parabolay2 =x . Is the work done different
when the path is straight line y = x ?

13. Evaluate: ” F i a5, Where F=4xi -2y j+ z° k taken over the region bounded by the
A

cylinder x* +y* =4, z=0 and z=3.

14. Write a statement of Gauss divergence theorem and Verify Divergence theorem for
F=x’i+z Jj+yzk taken over the cube bounded by
x=0, x=1, y=0, y=1,z=0and z=1.

15. Write a statement of Stoke’s Theorem and Verify Stoke’s Theorem for the vector field
F=(Qx-y)i —yz* j— y*z k over the upper half of surface x? + y2 +z” =1 bounded by its
projection on XY plane.

16. Using stoke’s theorem, evaluate IF-dF , where F= (x2 + yz)i —2xyj and Cis rectangle

c
boundedby x =ta, y=0 and y=>b
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