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MM 1544 : VECTOR ANALYSIS
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SECTION — |

Answer all questions from this section. Each question carries 1 mark.

1.

Define the divergence of F .

Find the directional derivative of f(x,y,z)=x%y -yz®+z at (1, =2, 0) in the
direction of the vector 2i + f— 2K .

Find the gradient of F(x,y,z)=e* —In(x? +y?).
State Gauss theorem.

Define curl of a vector field.

Find the divergence of F =6x2zi +2x%yj —yz3K.

Show that F = yziA + xsz + xyl2 is solenoidal.

P.T.O.



8.

9.

10.

A vector that is perpendicular to both the vectors A and B is

~ ~

Calculate the curl of the vector field F , F(x,y)=(x*-2y)i +(xy —y?)].
Div (F xG)=

(10 x 1 =10 Marks)
SECTION -1l

Answer any eight from the following. Each question carries 2 marks.

11.

12.

13.
14.
15.

16.

17.

18.

19.

20.

21.

22.

Find the curl F, F = x?zi —2y%z%] +xy?zk at (1, 1, 1).

Find the directional derivative of f(x,y,z)=x>—-xy?—z at (1, 1, 0) in the
direction of A=2i —3j +6k..

Define inverse square field. State Gauss law of inverse square field.

Show that F = (2x — 3)iA— zf + (cosz)l? is not conservative.

Prove that if ¢ is a scalar function curl (grad ¢)=0.

Let F(x,y)=2xi +3yj +4zK . Find the potential function.

Evaluate §(x—y)dx+xdy, where C is the unit circle F(t)=costf+sintf,
C
0<t<2r.

-1/2

Find the gradient field of f(x, y, z)=(x? +y? + z?)

Evaluate j(xy +y +2z)ds along the curve F(t)=2ti +tj +(2—2t)k 0<t<1.
C

Find the workdone by F =(y—x2)i +(z-y?)j+(x—z2)k over the curve
F(t)=ti +t2] +t°k, 0<t <1, from (0, 0, 0)to (1, 1, 1) .

Find the circulation of the field F = (x —y)i + xf around the circle x? +y? =1.

Prove that div (curl F)=0.

(8 x 2 =16 Marks)
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SECTION —1lI

Answer any six from the following. Each question carries 4 marks.

23.

24.

25.

26.

27.

28.

29.

30.

31.

2 2
Find the area enclosed by the ellipse x_2+y_2 =1.
a

A fluids velocity field is I?:xiA+sz+yI€. Find the flow along the helix

T

F(t)=costf+sintf+tl2, 0<t SE'

Evaluate fxzydx+(y+xy2)dy, where C is the region enclosed by y =x?,
X=y2.

Find the potential function of F = x2yi +5xy?] .

Evaluate JI(?xiA—zlE)-ﬁda over the sphere x?+y?+z% =4 using divergence
s
theorem.

Evaluate jl?-dr', where F:(x2+y2)iA—2ijA, C is the rectangle in the
C

XY —plane bounded by x=0, x=a, y=0, y=a.
Prove that div (fV )=f -divV +V -grad f , where f is a scalar function.

Find the flux of F = xyiA+ ysz +xzK outward through the surface of cube cut from
first octant by planes x =1, y =1, z=1.

If F =(3x%+6y)i —14yz] +20xz°k . Evaluate [F-df, where C is the straight
C

line joining (0, 0, 0) and (1, O, 0).

(6 x 4 = 24 Marks)
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SECTION - IV

Answer any two from the following. Each question carries 15 marks.

32.

33.

34.

35.

(a) State Stoke’s theorem.

(b) Verify Stokes theorem for F = yf— xf for the hemisphere
S:x*+y?+2z2=9, >0, its bounding circle C: x* +y* =9, z=0.

Evaluate the surface integral [[x?ds over the sphere x* +y? + 2% =1.

o

Prove that
(@) div(¢F)=grad ¢F +¢divF
(b) curl(¢F)=(grad ¢)xF + ¢ curl F

Verify divergence theorem for the function F =(x,y,z) = Xi + yf +2zK , where o is

the spherical surface x> +y? +z2=1.
(2 x15 =30 Marks)
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