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MATHEMATICAL PHYSIC S-1 A

" BSE - 101 QD TOURSE [REPEAT) ————
PASELOMRTOR ORI TIVE PARIT
Caaation: R ek, Full Marks: 70
& . . -
[ Objeetive |
Virae: 3G nain, ’ Marks: 20
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fhe electric field due toa point charge Q it expressed £2= oy ihen the
das.r
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8. The direction of gradgis
a. Tangential to level surfaces b. Normal to level surface
= . 0 - d. Arbitrary
C Jnclined at 457 to level surface 4 Y

0. S

o A=xiand B = '\_’]. then V(1. B)is equal to
. ~ = E!. )
Yot Y "
« 1 | . d. 2
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ihe flux leaving any closed surface per unit volume in & vector tield Ais called
a. = b. >

grad A div

c. » d. .
curl A Slux A

11. Which of the following vectors are perpendicular to cach other?

(i) 2i =2 +4k (i) 100 + 8 + 12k and (i) 3 4 11] w8k
a. () And (i) b. (ii) And (iii)
A (iii) And (1) d. None of these
12. - > y = y S . o
If for two vectors d and h.la+h |=|a- b | then angle between & and b is
a. 0 b. 7
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i I grml(?..\"“ —3vT 4z, then curl Fis
2. 4x — Gy +8z b 4xi -6y +8zk
o0 d. 3

Order of differential eguation whose solution v = a@e’ + be'™ + et will be

a. | b.
3 d.
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—— x" will be equal to
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a. lf"([))] -1 -\_m b. i( ])\’_\‘,,,
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16. What is the wronskian determinant ol a7x?
(g b.
o 3ot d. 4
17. ?
The value of X so ¢™  thatis an LE of the equation (¢ - .\‘_\,‘)r/_l' —dx =0
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18. _ _ ‘ . o v X
General solution of linear differential equation of first order *7 = Py= Q
ay
A I s [ h. I Iy ,
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<. i 5 d. P’y .
y= chI d - x=[¢ el it
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the sclution of an ordirary differertalequation then
1(riy h fis: atled the complemeatary function
(C.F) and w18 called the Pnrh‘cular

20. Wheny =f(x)+¢ (X} is
{ i« called the particular integra

and g is called toe complementary
function (C.F.;

c. { iscalled the complementary
(C.F.) and particular function (I’.1.)

a.
integral (P.1).
d. g iscalicd the complementary function

function
(C.F.) and particular funciion (P.L.)

N~ -
Time : 2 hrs. 30 mins. Marks : 50

[ Answer questioil 1. 7 & any four (4) from che rest ]

1. a. Define Wronskian. 2riedd
o Ve =10
I y, e cOSK, ¥, =€ SIAX
b. Find Wronskian determinant. i
c. Verify that the solutions satisfy the differeatial equation
J
diy 2y
———+2y= 0.
dx’ dx
d.Show by Wronskian test the solutions are independent.
5+5=10

2. Solve
" |
d’y ,,d_l' it
B 2 — Q=4 y=Xe SINX
dx” dx
. ” . Hdx B g
b. Solve the differentiat equation —— 5 7 x==
dt / /
where g.[. [. ate constants subject to the conditions
;1 A X
N =d. = G at I = 0.
i
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ay y+1
b. MY i e T

dc (y+2)e’ —x

c. Find the value of A, for the differential equation
(xy? + AT v+ (x o+ y)xtdy =0 is exact.

a. Prove that the altitudes of 2 {rianygle are concurrent.

b.Find the value of it for which the vectern » 7 is solenoidal, where
ro= xi 4+ v+ 2k

<. Define curl of a vector funclion

Define Laplacian opeiator ir: curalinear co-erdinaie svslen. Deduce
an expression for gradient of a continmously ditferentiable vector

pont function in a curvihinear coordinates.

Qiate Stokes theorod Verify Sloke’s theorem o
12 5 g > .
F=Qx—yM-—-yr]—y 7ok, whiere 5 is the apper half surface of
5 ; s

tie sphere X7+ ) w5 = I and ¢ in its boundary.

a6V — 1Ay + 2052k j-_.,nh
a.lf A=(3x"+6y) Vyg + 20xz k ,evaluate the
0,0) to (1, 1, 1) along, the curve C,

from (0,

”(,\‘:f + _\1 + .\:,\'J’\T ‘;.:l?\

b.Evaluate ° where < is the surlace of the
3 3 s
x vtz =a . :
sphere ¥ incthe fust octant,

[ FdV

»

.

—_——ly

B = (2x2 - 32) - 20y — 4 .
e 18 : g Y the evaluate - !
where V is the closed repion hounded by the pianes
x=0,r=0,2=0 2x42Ay+2=9,
A0 2
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J+4+3
=11
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Jt4=10

2d+d =
10



8.

. - e 7+3=10
a. Establish the relation curlcurl [ =Vdiv f-V* f

b.Prove that [a+b. b+c, c+a]=2[a,b,c].
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