(d) Let u, v, w be the orthogonal co—ordmates, prove

that :

ey =EI, )] =E2, €3 =E3

Wu,vwmaﬁ‘ﬁﬂﬁﬁ'éﬁﬁ%%

W el Elf €y = Ez, €3 = E3 |

"(e) State Stoke's theorem,
WIS W Fa15Y |

2 >
(f) Evaluate Ia b xc ) dt, where :
1

a =H +3] + 2k, F=f'—2}’+2§,3=35+t;+§
fap xc)ar w1 TemiET g, et -
i :

a—y

a =tf+3}+_2t§, E=f~2}+2£,z=3f4t}+§

91.58_0-17,200-(P-8}(Q-9){_16) - (8)
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B. Sc. 2nd Sem. Mathematics (New)
Examination — May, 2016

VECTOR CAL.CULUS MATH - i
Paper:BM-123

' { Maximum Marks : 40
Before answering the question, candidates should ensure that they -

have been supplied the correct and complete question paper. No
complaint in this regard, will be entertained after examination.

7o @ 9T 97 ° 95e 50wl 98 gifse wv & B gae
gwmmﬁﬁma’;maﬁmwmﬁm

Time : Three Hours |

Note Attempt five questions in all, selecting one question
e from each Section. Section V is compulsory. Marks

1 are given against each question.
- mwﬁwmgﬂﬂgqmvfaHﬁa}
. | Gﬁ?aﬁmmvaﬁmﬁﬁtmmmﬁ

- SH9 W Sifda 2
SECTION -1
qrg -1

S g

1. (a) If X=f+a}+a2§,-§'=f'+b}+b2f,E'=_f+c}=+czf;are
' a ¢ 1+4°
co-plrer and |b 1> 1453) =0, then show

\ohiarr, apganr gt -

c ¢ 143
tﬁat abe=-1 1
: “ : _ 2
§t 83017, 200(P-8)(Q9)(1 6) , 7 P.T.O.
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_ afy X=f+a}+a2§,§=§+bf+b2§,f:"=f4cf+c2§

(b)

2. (a)

®)

2 3

a a° l+a
e £ AR (b B2 1403 =0, & Rame
le & 1+
f& abe=-
If ;,g,gmd _;',F’,E' are the reciprocal
system of  vectors, prove that
axa'+bxb'+cxc'=0. -8
afx a,b,cdRa, b cwﬁsfr%tgc—m"qaa

%,ﬁ!?a'aﬂﬁmﬁi_axa-i-bxbfcxc =0 |

Prove that the necessary and sufficient condition
for the vector function f of a scalar variable t to

r——

— d '
have a constant magnitude, if f .—d);—=0. : 3%

Rig PRt 5 oy 1039w ¢ & wiRer wod
f $%Vﬁu1uﬁma’rmwsﬁ?qa‘iﬁ

AT df =0 %

A particle moves along the curves

x=38,y=t* "2,z =4, Find is velodity and

acceleration at =1 in the direction of vector

-

ol - - ¢
a=1+]-k. _ | 3"2-

. 91580-17,200-(P-8)(Q-9)(18)  (2)

Ll_D_o'wnI‘oad Study Material from'StudentSuvidha.com

.3. {(a)

(b)

4, (a)

'_91530-17,200(9-8}((}9}{1 B  (3)

TS T Wh! x =32,y =1 -2, 2=>3 few
T & AR a=1+7-k B Rew ¥ +=1
W §HEHT 9T SR @R 1 Hfrg
SECTION - i
Qs - i
Show that Vf(i')x:=0,where ;=x§+y}+z§.

1
32

framy 5 V fir)xr =0, Glﬁ'?;xhy}fzf.

Find the constants a, b, ¢ so that the directional

derivative of ¢(x,y,2)= axy2 +byz + cz2x® at

(1,2,-1) has a maximum of magnitude 64 in a

direction pai-a_llel to z-axis. .3

| M P

Frdi® a, b, ¢ T PR, @ yER &

(1,2,-1) W b(x,y,2)=axy® + byz + 22> o
FIREA SRAfeT w1 If™may IRAWT z-3987 B
AR fegm ¥§ 642y

If r-x1+y]+zk ard r |r| ‘\jx +y +22

~ then prove that div (r) =-
r g

"2'

af v =xi+yj+zk I r=]?|_=-,/xi }y2+z2,
1 Rg AR B div (7)== )

P.T0O.
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J——

.(b) Find curl (éurl f) of the function

‘ ?=y(x+z)§+z(x+y)f+x(y+;)1§. 33
T T=y_(x+z)f+z(x#y)f+x(y+z)f &
Curl (Curl f ) ¥ FRAY |

SECTION —Iii
gre -l
5. (a) Derive the formula of divergence of a vector
poiht- function f in terms of curvilinear
co-ordinates. ‘ | ' 3%
Tel ¥ SIEARER BT G G BT |
(b) Express xi +2y; +yzk in spherical co-ordinates.

i
35.

e fwiel § d+2pjryzk B WE
Eaind

6. (a) If u,v,w are orthogonal c:urvilinear.co-ordh'\ates.,_

fhen: 2L 0% OF "o VivoNWG an
- du v Ow

Irecip'mcall_system of vectors., 3%

91580-17,200-(P-8Q9)(16)  (4)
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?ﬁuv,w%ﬁﬁ’ﬂﬂaaﬁ@ﬂﬁ‘hﬁ% ar

L er o QC- IR Vi Vovw wRE &
ou’ v dw ¢y o
Topd e £ |

_ 4. 'dq;'
(k) Provethat——(e‘,)—-—sme—e,—cose—ee.
at dt
e
| 33
frg #f. 5 -
oo w0 o o B
E—;(eq,):—smefer—cosﬂd—fee
SECTION —
e -V

7. (a). Evaluate @rx dr along the circle represented by
C ’ ' :

x2+y2=a2,z='0. 3

-

i =L z=0 Emmﬁfﬁ‘cﬁ?ﬁﬁ%ﬂ
Prx dr a1 i ARG | |

C

21580-  (PBYQINIE (5) P.TOQ.
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(b) Evaluate Hj ¢dV, where § = 45x2y and V is the | (b) If$is any closed surface enclosing a volume AV
v ;

: 7
region bounded by . the  planes ary f= xi + 2y]+3zk then show that -

_4x+2y+z=0,x=0,y=0,z=0. | -3% _ : £If.nds=6V. _ : 3% '
|[[¢dv, = weaima ARrg, St = 4522y ik | IR AT VAR f=xi + 2y] + 3zk @ g
B - | T T S B Tics ﬁmgq
V Wl 4x+2y+2z=0,x=0,§y=0,z=09 Hf Eqd jf R @ f
: f
g & 2| =ov
. _ : SECTION -V
8. (a) ‘Evaluate H f.nds with the help of Gauss
£ L . U -V
theorem for f =6zi+(2x+y)j —xk taken over _ )
the regions s bounded by the surface of the 9 (@ i a is a constant vector and f =a xr , prove
. . ! _
cylinder x“+z°=9 included  between : that div f =76, |
. x=0,y=0,z=0 and y=8. Coe T 3—;— ' . —_ . _
’ ; uﬁﬂﬁﬁﬂﬁﬂﬁ’ﬂ%ﬁ?'}':axr,ﬁg
x=0,y=0,2=0 AR y=8 & w1 Fiwfs A - PR div £ =0
T I P+ =9 B Hﬁg 9§ areg A sd (b) Interpret. the _symbol_T.V and show that
IR ol m ?=62§+(2x+y)}—x};ﬁ? ferg , - (f 'VM' and f .V¢ are same.

Wﬁfvﬁsuaﬁeﬁmaﬁ?&amﬁs

g f.nds B1 e
R y - (f V)d:aﬁ?f Vo T

BT § | o _ __ () Prove that divr =3, where 7 =if+y}¥£.
g PRQ R dive =3, 516 ¥ =i 4yjr ok |
91580-17,200-(P-8)(Q-9)(16) (6 - 91 8¢ -(P-8)(0-9)(15) (7) I _ P.T.D.
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