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PART - A (10 X 1 =10 Marks)

Answer ALL Questions
Choose the correct answer :

1. Which of the followingis a vector point function?
(a) Temperature (b) Mass
(c) Velocity (d) Pressure

2. IfA(t) = trand B() = t2], then & (4 - B) =
(a) 2t2 (b) t*
(© 0 (d) ¢
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The gradient of a scalar point function is:

(a) Ascalar (b) Avector

(c) Atensor (d) A constant

If4 = xi+yj + zk, thenV - 4 =

(@) 0 (b) 1

(c) 3 (d) x+y+z

IfF = \7(/_5 for some scalar function ¢, then Fis always:
(a) Solenoidal (b) Irrotational

(c) Path-dependent (d) Circulatory

If a vector field F is conservative, then the line integral of

F over a closed path is:

(a) Zero (b) Non-zero

(c) Doesnot exist (d) Infinite

The volume integral of a scalar function ¢(x,y, z) over a

volume V is denoted by:

(a) qubds (b) Ujvcpdv

(c) f & ds (d) Vx F
c
The infinitesimal surface element vector dS is:
(a) ndS (b) dxdydz
(c) dst (d) Vo
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9. The divergence theorem relates:

(a) Lineintegralto (b) Surface integral to
surface integral volume integral
(c) Gradientto curl (d) Curl to divergence

10. Which theorem can be applied to calculate the area of a
planar region using a line integral?
(a) Gauss Divergence Theorem
(b) Stokes’ Theorem
(c) Green’s Theorem

(d) Fundamental Theorem of Line Integrals

PART -B (5X5 =25 Marks)

Answer ALL Questions choosing either (a) or (b).
Answer should not exceed 250 words.

11. (a) If¢isascalarfunction of uand “a” aconstant vector, then

show that dPa) _ a @.
du du
(OR)

(b) Find the derivatives of A x B with respect to u, if
A=2ui+u?jandB = —uj+k.
12. (a) Prove thatdiv (r"r) = (n + 3)r™given that
(OR)
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(b)
13. (a)

(b)

14. (a)

(b)

15. (a)

(b)

Ifo = x +xy? + yz3, find Vp at (0,1,1).
Show that V2r™ = n(n + 1)r" 2
(OR)
Find the value of the line integral [ cf. d7 where
F = yi + xj from (0,0) to (1, 1).
Evaluate the integral [ AndSifA=4yT+18z7—xk
and S is the surface of the portion of the plane
3x + 2y + 6z = 6 contained in the first octant.
(OR)
Evaluate fff, V.F dVifF = x21 + y?] + z%k
and V is the volume of the region enclosed by the cube
0<x, vy, z < 1.

Show that [f. 7#.ndS = 4ma® if S is the surface of the

sphere x? + y* + z*? = a®.

(OR)
If f = Qy+3) +xz] + (yz— x)E, evaluate ff.df’
along the following path C given by

x = 2ty =t,z = t3fromt = Otot = 1.
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PART - C (5 X 8 = 40 Marks)

Answer ALL Questions choosing either (a) or (b).
Answer should not exceed 500 words.

16. (a) IfA, B, C are functions of the scalar variable u, prove that

i <-[ABC] = [ ] [A C] [AB ]

.. d _dA dB
ii. a{Ax(BxC)}_dux(BxC)+A><(du><C)
dc
+A4 X (B X E)
(OR)
(b) Find the derivatives of A. B and 4 x B with respect to u if

A=u?T+uj+2ukandB =7 —uk.
17. @) If Vo = (y+y2 +22)T + (x+ 2+ 2xy)] + (v + 2220)k
and if ¢(1,1,1) = 3, find ¢.
(OR)
(b) Giventhat# = x7 + yJ + zk and |?| = r, show that
. 1\ _r
. V(;) 3
ii. Vf(r)=f(r)r.
18. (a) Find the value of the integralfc A.d#, where 4 = yz T+

ZXJ] — Xy k where C is the curve obtained by joining O to
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(b)

19. (a)
(b)
20. (a)

A(2,0,0), then to B(2,4,0) and then to Q(2,4,8) by straight
lines.

(OR)
Show that the integral of F = (3x2 + 6xy)7 + (3x% — y3)7

is independent of the path of integration. Find [ fﬁ

along any curve joining (0,0) and (1,2).

Evaluate [, AndsifA=z1+xj—y*zk and S is the
surface of the cylinder x? + y? = 1 contained in the first
octant between the planesz = 0 and z = 2.

(OR)
Evaluate [[f, F dV, where F=2xzl—x]+y%k
and V is the volume of the region enclosed by the cylinder

x? 4+ y? = a? between the planes z = 0,z = c.

Check Gauss Divergence theorem for the vector function

F= 4x7 — 2y + z? k over the cylinder bounded by
x’+y?* = 4,z = 0,z = 3.
(OR)
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(b) Verify Strokes’ theorem for
A=W —-z+2Di+ (z+4)j—xz k, where S is the
surface of the cube x=0, x=2, y=0, y=2, z=0, z=2 above the

xoy plane.
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