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Emmz;::qﬂ CTS , 2. If a,b,c are coplanar vectors, the value of
(Vector Calculus) [abe]is:
- Time ; Three Hours ] [ Maximum Marks : 60 (a) 0
Note : The questions paper is divided into three (b) 3
" Sections. Attempt questions as per |
direction. ©
Section—A. (d) None of the above
(Objective Type Questions) 3. Unit vector and its derivative are :
Note : Choose the correct option. Each question (a) Parallel
carries | mark, 10x1=10

- (b) Orthogonal
1. The value of [a a b]is:
(a) O (c) Along the same direction
(d) None of the above
P.T.O.
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N ,
- re 1 = d_?' (b) VFF =90
4. If r =acos fitasnt j+btk, thcn.m) )
() V.F=0
is :
-
(a) a* +b? (d) VxF =0
® - 7. Ifdiv F of any vector F is zero, then it is :
(c) ¥ (a) invariant

(b) irrﬂtational_
@) va? + b2 (c) solenoidal

5. If isa differentiable scalar point function, (d) harmonic

—+ ~»

then the value of div grad ¢ is : 8. For a constant vector v, value of curl v is -
(a) 3
(@ 0 .
b) 0
b ¢ (b) i
3v
V2 (c)
(c) Vb @ 1
° -
@ 0 9. Iff(t)=|t] i then the value of f'(0) is:
6. A vector point function F is said t© be @) —;
solenoidal if and only if: (b) 0
(c) does not exist
(2) VV.F =0 b 10 (d) None of the above
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10. Any vector point function F is irrotational if :
(8) VxF =0

(b) V.F =0
() V.(VF)=0
(d) VF=0
Section—B

(Short Answer Type Questions)

Note : Attempt any four questions. Bach question

carries 5 marks. 4x5=20

-

1. Prove that necessary condition that a(f) is a
—3
. . 2 da 0
vector of constant magnitude 15 a —r =0,
2. Define cross product of two vectors and find

grad re.
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3. Find div (curl F), where F =x*y i+xy j
._}
+2yz k.

4. Write a note on various properties of scalar

product of two vectors.

—p . M _\ .
5. If F =xy% + 2x%yzj - 3yz%k, then find div F
and at (1, -1, 1).

-3
m _

6. Prove that curl grad r™ =V x Vr™ =
Section—C

(Long Answer Type Questions)

Note : Attempt any tiree questions. Each question

carries 10 marks. 3x10=30

1. Show that :
V2£(r) = £7(r) + %f”(:)

2. Find the unit vector normal to the

b= x2 +y*+z2 at(l,-1,2)
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Fll‘ld the

directional derivative of

— 42
J=x% 424 52 at(1,2,3),
b
If a is a constant vector, show that -

- =
curl (rx a) = -—2:;

A particle moves along a curve x=e,

¥Y=2cos3t z=2sin 3t, where 1 is time, then

find magnitude of velocity and acceleration at
t=0.
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