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VECTOR CALCULUS MATH -1l
g (0,1,2) Wu=xyz* & 35 & Humam st Fr & 7
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f) 1f r=xi +yj+zk then find div 7 2
( v ks Time : Three Hours | [ Maximwmn Marks : 40
a% r=xi+yj+zk @ divr B B : 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 : Attempt five questions in all choosing ene question
L5 . from each Section.Question No. 9 (Section — V) is

conipitlsory.
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SECTION - |

g - | foe #ifg 5 Pradis R a@ oiRw 9T t § 3R
1. (a) Let b, be three non-coplaner vector and a,b,¢ W [ B SEedE o s o .wxmnc 2
be the En._..?dnm_ vector then for any vector r,
show zﬂm:ummvﬂ+m&w¥ﬂmwﬂ. 3 (b) A particle moves along the curve x=37-2,
A a,b,c I He-wme R ¥ aw 4,b,c e y=2t-t>,z=t>+4. Find the velocity and
IR W R R R @ | @ SR Bton 115 :
.ﬂ.um.mh..%mﬁ%mw @ T x=3-2, y=2u-tz2="+4 B
(b) Prove that : HEERT R F B At = 2 O P a4 E B
e —— - = S _
E o ol B SECTION - Ii
i itk ag a|-Gii s
rp vy 7Yl gz -l
S 3. (a) If “um+%+_um and |7|=r then prove that div

S S Aﬂamvuﬁ3+m¥am 4

. . (21 BB s g
PXq gxr rxp|= 4P 4q qr HW q Lu oM r=xi+yj+zk W |rl|=r u.w frg @i &

B . S R ® (7 )= (m + 3p™
,ﬂuau_mnwmqu&& sufficient condition (b) If mnuw+&+ﬂm and b is constant vector then
to mﬁ.ﬁmoz w of a scalar variable t to Eind oidel @x&au. )
’ q Foxi+yj+zk @ b Faa® T B A curl
@xn%: F S T
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4. (a) Find the equation of tangent plane and normal to A u=3r+4, v=y-3w=z+2 o ReErv & u, v
the surface z = x* +,H_L at the point (1, -2, 5). 3 T ?Eu T B B TrETE
g (1,25 W 9% z=x"+1? 3 St aur aoff | Ty, hy by B ST i
A 3 T @ e AR !

6. (a) Express the following vectors in cylindical co-

._ . ordinates.

f=xyi +3yzj + (2% - y2)k 4

(b) Find the values of constants p and q so that the
surfaces px? - quz =(p +2)x will be orthogonal to
the surface 4x®y +z° =9 at the point (1, -2,1). 4
Fadi% p @ q & a9 3 7@ Ffm fed ge Wt 3 A 3 R

pri-quz=(p+2x R (1, -2, 1) W Pl
dx*y+27 =9 3wl g

f=xyi +3yzj + (2% - y2)k % =R By

(b) Prove that .mﬁrm_._nmm co-ordinate system is self

SECTION - Hii rediprocal. 3

gz -l :
2 fera ifore 5 el Feie ool e &)
5. (a) Find the value of curl of a vector function f in
terms of orthogonal curvilinear co-ordinates. 3 SECTION - 1v

ﬁ&%%%wﬂ%ﬂg%ww... ° |/ — IV

T & A OAE H 7. (a) Find the workdone in moving a particle once

(b) If u=3x+4,v=y-3,w=2+2 show that 0 v, round a circle C in xy - plane having centre at

E origin and radius 3. If the force field is
ware orthogonal and find (ds)’ . Also find the

f=(2x—4y+32)i +(x+2y-2)j +(3x- 2y -52)k .3
scale factors hy,Ji;, hsy. 4 i T Y=2)j +( . )
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ﬁzﬁmﬁmﬂﬁﬂéﬁﬂﬂﬁm Fl

T B W A RA M Jexs B G W C
| e o = i ﬁ R
f=Qx-8y+32)i + (x + 2y ~2)f + (3x -2y - 52)F ¥, (LO,0), (0,3,0) ST (0,0,4) T8 T By
(b) Varify  Gauss divergence  theorem  for .
f=2xzi-y%j + 3yz k over the surface of the cube SECTION -V
bounded by 0<x<2 0<y<2, 0<z<2. ‘g ) qug -V
O=sx<2 mm{MthmNmug%ﬂﬂ&mﬂﬂ 9. (a) If S is any closed surface enclosing a volume V
=20 -y 132 ot o aid
f=2xz ,,______I 3] w@ T sEE o and  f=3+2yj+3zk then show that
B. (a) Verify Green's theorem in  plane for ‘__u.‘_l i iy :

%Tu__ +y? fu+p.u.ﬁ? where C is the closed curve
&

M S AN V G f=xi +2y) + 32k B Rww =@

of the region bounded by y =,y =12, 3
B¢ A omew 7= ¥ A Rwwe B [[74 ds=6v
5

%?wﬁ,mvﬁ:wm&_‘ w@ e i gig N {9
C

BT @I C v=x,y=2 0 NEz & # e (b) Describe the following curve in rectangular Co-

% B : ordinates, which is given in cylindrical Co-
(b) Using stoke's theorem, evaluate 4 g ‘ ordination P =3, z = (). 2
w Bt a5 & alw s Bivs A @fe PR

(2x + 2y) dx +(2x - 2)dy 4 (¥ +z)dz where C is the
m ST (RS P =3,z =03 fRayr my &y

boundary of the triangle with vertices (1,0,0), (c) fx=rcos®, y=rsinb,z =z, find V0. 2
(0,3,0) and (0,0,4). W e tos S P 2 V0 B W
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