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B. A. (Pass Course & Vocational)

2nd Semester Examination — May, 2019
MATHS-II (VECTOR CALCULUS)
Paper : 12-BAM-123
Time : Three Hours | [ Maximum Marks : 26

Before answering the questions, candidates should ensure that
they have been supplied the correct and complete question
paper. No complaint in this regard will be entertained after
examination,
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Note :

The question paper will consist of five sections.
Attempt one question (carrying 5 marks) from
each section (I-IV). Section V is compulsory.
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SECTION -1
g —-1
1. {a) Prove that thc necessary and sufficient condition
_..-}
that three non-parallel and non-zero vectors a ,
— - .

b,?arecoplanaris[?b ¢ |=0. 2.5

P.T.O.
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2. (2)

(b)
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State and prove Lagrange's property. 2.5

i e Y gamge Ay g @i

Prove that if _? is a differentiable vector function
of scalar variable and | 7] = f then : 2.5
sdf _ df
7 dt -fa'r'
Rrg @R 5 7 Wer = 31 sFag e
G & QT | £|= f a4 :
=df _ df
T =

If a particle moves along the curve x = ¢/, y = 2
cos 3, z = 2 sin 37 then determine the velocity and
acceleration at any time ¢ and their magnitude at
t=0. 2.5

afE g FHUl g x ~ e,y = 2cos 3, z=2 sin
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SECTION -1
wqreg ~ |

3. (a) Prove that gradient of the sum of two scalar point

functions is sum of their gradients. 25
g I & Q) woR e Bt & AT &F
SIAT D ST BT ANTH ¥ |

(b) Show that : 2.5

(a.Vb=a.Vo

femge & -

(@.V)o=a.Voé

4. (a) Prove that divergence of the sum of two vector
point functions is the sum of their divergences. 2.5
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(b} Prove that : 25
( !c] 2x
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(5%
(3) P.T.O.
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5. (a)

(b)

6. (a)

(®)
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SECTION -1

g —- il

Describe unit vectors in orthogonal curvilincar co-

ordinates. 2.5

Ye el 3 aReria ohwda Adue §
affa Hfmg |

Derive an expression for V¢ in orthogonal

curvilinear co-ordinates. 2.5

ergdity apvaEg duis 7 Ve g afeis
AT HIAY |

Prove that cylindrical co-ordinate system is

orthogonal. 2.5

fig @it & doer AFwus  yoreh
Elecanic iy

If p, &, z are cylindrical co-ordinates then show
that V¢ and Vlog p are solenoidal. 25

af p, ¢, z JeTER Prdwie ¥ o fRaEt & v
T4 Viog p uRRifersT & |
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7. (a)

(b)

8. (a)
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SECTION - IV
gquvg - Iv

The acceleration of a particle at any time ¢ iy

- - - - b
as ¢'i +e2'j+k. Find v given that v =
when =0,

&t waa ¢ A UF B9 BT @O eff 4 o4

frr mr & VT AT frar mar @ e
i+ @€i=0]|

Fvaluate [ [f.4dS whete 7 = 2f +j +3y
Ay

and S is the surface of the cylinder x* + y?
included in the first octant betweenz=0and z -

j']'fr‘:ds F WA aaRy W@ [
s

Z+x+3)°2k W@ Sz=0Tz=5a fa u
srzAieE ¥ wie 307 x° + y% =16 &1 gS

Prove that jj¢ﬁds=—jjjgmd¢dr where 7 i
hY V

any outward drawn unit normal vector to surface
S. 25

(5) P.T.O.
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Evaluate by Stoke's theorem tj‘((x+y}
C

dx+{(2x-z)dy+(y+2)dz) where C is the
boundary of the triangle with vertices at (2, 0, 0),
(0, 3,0) and (0, 0, 6). 2.5

WE @ ow el A el d((x+)
C

dx+(2x - 2)dy + (y+ 2)dz) TET (2, 0, 0), (0, 3, 0)
Td (0, 0, 6) W =HY & wieT Brqu @1 gl
4

SECTION -V
v -V

0. Compulsory Question :
e qe -

(3)

Write expansion formula for vector triple product,
1

Jaey Bre Tomee oy fRer e iy

(ti) What is the necessary and sufficient condition for

the vector function of a scalar variable to be
constant 7 1

fradie e o Wer IR & JUeI waT 8q
AIYYS e qafa od @ g 7

(6)
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(iii) What is the gradient of a scalar function ?
ek BT BT AU FT 8 7

(iv) Define curvilinear co-ordinates of a point.

3w @ amvdrE daiet oY wEEeg |
(v) Define line integrals.

@1 GG & IRYNET 9a8T |
{vi) State Green's theorem.

T & 59g HT Td15Y |
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