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Code No.: 10426 E Sub. Code

0023.
B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 202

Third Semester
Mathematics

Skill Based Subject — VECTOR CALCULUS

(For those who joined in July 9021 onwards)

Time : Three hours Maximum : 79 marks

PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answer :

1. If ¢ is a scalar function of u and a is a constant

vector then _c_Z__(¢ a) =
du

da
(a) a—— (b) il
du / du

() ¢ @ a



o

Ifr= i+ ij + zl;,, |F|=r then Vr is
@@ O b)) r
© T (d)

~ |~

If ¢ is such that V:¢=0 then ¢ satisfies

equation.
(a) Gauss (b) Laplace
(c) Stokes (d) None
V-(VXA)Z
(@ 1 b V(v-4)-via
(@ V4 @ 0

If 7 =i +y] +2k then Vx 7=

(@) 1 | k) 2
© 3 d 0

If f = 21 + yj + 2k then Vof = —————
(@ 0 b) 2
© 1 @ 4
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10.

. rgf'x.)'j and C is the line joining i

0) and (1, 1) then jfo df= — Pointsg
©, C

s ® 1
(@) 10 7

1 d o

- b
The necessary and sufficient condition foy J~ e

a

to be independent of the path is

@ [=V¢ (b) Vof=0
- V¢ -
=— (d) VX :O
divf is
oty , O , O of . of  of
@) 6x+6y+az ‘ (b) 6x+6y+6z
Oh= 0=, Ofsr
(©) s 5 j+2 E (d) None of these
[fo-7av-
v
@ [[fords ®) [FoidS
g S
©  [foar @ [[VerdS
S o
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Answer ALL questions, choosing either (a) or (b)-

11. (a) If A,B,C are functions of the scalar
variable 1, then derive an expression Eoe

d [+ = =1
—|ABC|.

i

Or

/ ' s T A ; »
by 1f A, B,C are functions of the scalal
variable 1, derive an expression for

% (AxCBxC).

s

(4 22
12. (a) Prove that Vi—éi:iyv¢ .,¢VW.

L W) ,//..
Or
(by If F=(x+2y+az)i+ (bx —3y—2)j +
(42 + ¢y +2z)k is irrotational find the values
of a, b, c.
13. (a) Find the  directional derivative  of
¢ = x*yz +4x2° at the point P(1,-2,-1) in
the direction of PQ where @ is (3, -3, -2).

Or
(b)y If @, U are vector point functions then prove

that V-(ix0)=0-curl —ii-curlv.
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14, |
(a) Evaluate Igﬁds where C is the curve x=¢,
C

y=t?, z2=(1-¢t) and ¢=x’y(l+2z) from

t=0tot=1.
Or
b)) If g 1s the surface of the
sphere x+y? 422 = 1, evaluate

JI("CZ + 2yf + 3zl}:)- dsS.
S

15. (@) Evaluate ” I V.-FdV, where

- Vv
F=x*+5%+2% and Vis the volume
enclosed by the cube 0<x«, y, 2<1.

Or

(b) Evaluate J(exdx +zydy - dz) by Stoke’s
' c

theorem where C is the curve x?+y2 -4
z=2.

PART C — (5 X 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
16. (a) Prove the following :
V(i@-0)=0-V)ia+@-V)o+0xcurl ii+iix ey
Or

o°f z9of
2 s Lot 199
(b) Prove that V f(r)= YR
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derivative of

17. (a) Find the directional
«2? at the point (1,-2,-1)

[(x, y,2)=x"yz+4

in the direction of vector o1 — ] — 2k .
Or
®) O If ) . } : :
Vo= (6xy +- 23)i +(3x2 - Z)] +- (sz — y)k
then find ¢.

(i) Prove thatV -(L’lxi})= 5. (V LZ)—L'Z-(VX i})

bad
.

=xy{+(x2 +y2)]

—

18. (a) Evaluate jfod? where f

C
he rectangle in the Xy -plane

and C 1s t
bounded by the lines y= 2, x=4,y= 10,
x=1.
Or
(b) Evaluate j”xyz dxdydz taken through the
positive octant of the  sphere
w24yt +2t=a’.
19. (a) Verify Green’s  theorem for

](x . 2y) dx +xdy where C 1s the circle
C
x*+y*=1.

Or :
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(b)

(a)

(b)

Evaluate Hj f-iidS where
S

—

f =(x+yz)1?—2.x;+2yzlg and S is the
surface of the plane 2x + y + 2z =06 in the

first octant.

Verify Gauss divergence theorem for the

vector function F =2xzi + yzj +z°k over the

upper half of the sphere x* + y* + 22 = o2,

Or
Verify Stoke’s theorem when
F =xyi + yzj + zxk where S is the surface of
the region bounded by the planes x=0,
y=0, z=0, x+y+z=1.
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