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BSPO205
B.Sc. PHYSICS SET
FIRSTSEMESTER
INTRODUCTION TO MATHEMATICAL PHYS.CS A
BSP- 101 DM
IUSEOMR FOR OBIECTIVE PART
Duration: 3 hrs, Full Marks:70

[ Objeetive )

Time: 30 min. Marks:20
Choose the correet answer from th e following: I x20=20

L. The position vector of a particle is denoted with . The velo iy 1 would be

a. dr h. d°r
e de?
c. 37 d. Y
dr’ det
Y g 3ge - 3 . .
= The condition for a vector A (o be solenoidal is
a. Uxd=0 b. V. A=0
c. VA =0 d. Vii=0
L The projection of avedct s A along the vedirection is
a A«x h. Ay
[ FET- d. Ax{
4 Let Fobethe force ona particle moving along €. Then l[ I - d¥ ropresents
. velodity of the partle b. projection of 0 the direction of the
posttion vector of the particle
c. work done by the force d.acceleration of the particle
SV x (A x H) = 0, then one o the followings is o,
s trotational but not # b 1 is irrotational but not A
€A bosirectational e Both A and K are irrotational

b. d(.'l- x I7)

A dA x i b A % dii
€ Axdl b dAx B v A xdi
Toltm-land mee 2 are factors of an ausiliary equation then peneral wolution is
Ae o Be™ - ¢ g
© de* + Be ™ A &t g

& Invedor notation, a tunit vector s denoted by

¢ R d. Al olithem
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9. The cross product o two parallel vectors is equal to
a. The product of their magnitudes b. Zero
¢. The sum of their magnitudes d. The differeace of their magnitudes

10. The elemental volume in the Cartesian coordinate is

a. dxdydz bh. dx
¢ dy d. dz
1. What is the wronskian determinant of a7, 1°
a, 2x¥ by,
€. 3" d. 3
12 The complementary function of the differential equation {17 +6D+9) 1= 5¢7" is
g | =3 . . kT
M+ Cox)e oll (S
. . 3x i ¥ 3
& {0, BT )e! b+ Cone™
13. The gradient of a vector field is always
A Perpendicular to the vector field b. parallel to the vector field
c¢. Tungential tothe vector field d. normal to the vector field

4. Two differentiable function Yi(x) and Yo(x) are said to be linearly dependent if

a WY, Yr)=0 k. WY, Yox)70
¢ WY Vs =1 d. W(Y, Yo ag#l
5. |

..-.. - - -\'”:
(D)

will be caual to

A l,’“( I))I I'\_u.' B l'.( /))‘\_nr
Comi(Dyx! o T o Nl
1o IEA and B are (3,4,5) and (0, 8,9) , then product of the vectors AXB s «—-o-——-—-
a. 3i+ dj+ 9k b. i-1j4 9K
¢ -4i+3j d. i3
1% 4 -y
For the right handed system of three coplanar vectors o = — Ji= 2k.

B=3i+5j+6k.C==i4 47k the value of m must be equai to
% b. 8
c. 0 d. 6.5

18, A vector points A vertically upward and point B towards nosth. The vector product
AxDB i
a.along, west b. along cast
C.o 2010 d. vertically downward
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19. . ox
General solution of linear ditferential equation of first order — + Px = (_)
Wy
A r!'.l\ .."’.:'\ b. "."..; I = 1" L,
_wJ = J‘(_.F(“' dv X = J (_/..-I dv+(
0 . [, . i d. - [ ;
y= J (e’ dv 4 ( X = J Oc’  dy+(

20. Which of the following 1s not the Axial vector
a. Toique
¢. Angular Momentum d. Acceleration

o Anpular Velocity

[ I)cscrimivq]

Time : 2 hrs. 30 mins. Marks : 50

[ Answer question no. 1 & any four (4) from the rest /

I a. Prove that [a+b, b+c, c+a]~2]a,b,c]. RESIRS
3 i e : =10
b. Prove that 7 x (axi) + jx(ux j)+kx(axk)=2u
c. If ¥, =¢ "cosx. v, =¢ "sinx
Verify that the solutions satisty the differential equation
T
d°y 2dy
e '.,§_.2|-_--_(]_
AN dx
S+8=10)

te

a. Determine the constant ¢ so that the vector Vo= (x4 3y)i -t
(v = 22)] + (x + az)k is solenoidal.

- ) ’ Vo ! r ' r
b. Solve the differcntial cquation = s Bl a /. where g.l. [ are
dt= ] £
constants subject to the conditions
dx
Xx=a,—=0at r=0.
di
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0.

a. Evaluate V.f

b. The acceleration of a particle at any time ¢ = 0 is given by d =
12cost i~ 8sint ] + 166k,

fov=0att=0andy =0att =0, thentind ¥and ratany time.

If A= Gx2+6y)i=l4yz]

following paths

L 20x 2%k evaluate [.A-dralong the

14 =i L= s
ii. the straight lines tfrom (0,0,0) to (1,0,0), then to (1,1,0), and
then to (1,1,1)

a. In curvilinear co-ordinate show that the ditterential of an arce length
is
bl " L) » Al N Al
(ds)” =N (dw) -+ I (dv)y + Ry ()
b. Use divergence theorem to show that [ V(x< + v¥ 4 23)ds = oV
where Sis the any closed surface enclosing volume V.

Solve:
E ddy o div oV
i —= - 755 110 = sina
dxs dx: dv
i (k1 =e

a. An equation relaiing o stability of an arcoplane s

dv
P = €Cose ~kve where o is the velodity, st A being constants.
it

Find an expression tor the velocity it o= when =00,

b. Find the constanta, b, ¢, sothat F = (x + 2y + az)i + (bx — 3y
Z)j -+ (4x + cy + 22)k is irrotational.
a. Show that the volume of the tetrahedron having, i B0 B (.
-
C'+ A1 as concurrent cdges is twice the volume of the tetrahedron

having A, B.C7 as concurrent edges,
A

. iy 1 =
b. Solve -y =y ¥ 3
e ¥ od

o

4+6=10

J+7=10

n

+8=10

n
"
1l
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