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Answer one question from each Group
GROUP—A

1. (@) Check if the function defined by
f(JC)=JC2 -sinx+S5 1s continuous at

X =T Oor not. 4
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(b)

(@)

(b)

(a)

(b)

@
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( 2 )

Check if the function
f)=x> -3, if x<2
= x? +1 31 x>

1s continuous and differentiable or not. 6

Solve the homogeneous equation

(x? +y?)dx - xydy =0 6

Find the integrating factor of the
following differential equation and
solve 1t : 4

g_y_-l-y:x

dx

GROUP—B

Solve the following differential equation
by the method of separation of variable

38_u+28_u=0

x 0y 5

Solve the differential equation
8y~ %Y L +(x - xy?) =0

S
If the probability of target hitting a
target is 1/5 and two bombs are enough
to destroy a bridge, what is the
probability that bridge i1s destroyed, if 4
bombs are aimed at the bridge? 5

( Continued )

y 7
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(b)

(b)

(@)

(b)

(c)

()

(b)

( 3 )

Assuming 10000 random digits, how
many cases do we expect that the digit 3

appears at almost 950 times? o
GROUP—C
Find the area of the triangle whose base
o A A A
1s given by A =1+ j+k and one of the
other two sides by § = 23’ +3k. Also find
the third side. o
Show that vectors Z =3i —23’ + fé,
B=i —3}'+51;: and 8 =2i +3'-'—4IE form a
right-angled triangle. S
Find grad log r, where r is a position
vector. 2
Find a unit vector normal to the surface
z = x? +y2 at the point (1, 2, 5). 3
o2 2 o o
Show that V“f(r)=~— f(r)+ f"(r) o
r
GROUP—D
Define line integral, surface integral and
volume integral. 1+1+1=3
State and prove Green’s theorem. F §
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8. (a) Evaluate ﬁ (z+3x - x?)- dS with S being

the part of z=2—3y+:vc2 that lies over

the triangle in the xy-plane with
vertices (0, 0), (2, 0) and (2, 4). 6

(b) Evaluate ﬁ I:‘) . dS where S is the surface

of the cube bounded by x=0to 1, y=0
. ey A A .
tolandz=0to 1l if F =xzi -y“j+2yzk. 4

GROUP—E

9. (a) Show that for cylindrical coordinate
_.-’
system V-§=3 and VxR =0. 6

(b) Find the cross product for unit vectors
in cylindrical coordinate system. 4

10. (a) Express O function as a limit of
Gaussian distribution function. 6

(b) Show that the wave function
Y(x) = Ae M%) gatisfies the differential

d21|t

equation ~ k2y(x) = -2Ak8(x). 4
dx2

* %k %k
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SECTION—I
( Marks : 15 )
Put a Tick (v) mark against the correct answer in the
brackets provided : 1x15=15
" . : : X @ TR
1. Classify the differential equation e e + 3y = x°y.
(a) Separable and nonlinear ( )
(b) Linear and non-separable ( )

(c) Both separable and linear ( )

(d) Neither separable nor linear ( )
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2. The order and degree of the differential equation

2 2
2y (d_y) +3y =0

a?  \dx
are
(a) order 2 and degree 2 ( )
(b) order 2 and degree 1 ( )
(c) order 1 and degree 1 ( )
(d) order 1 and degree 2 ( )

3. For exact differential equation of the form
Mdx + Ndy =0, which one is correct?

W oy (N
b e o of
o %%%1—;— oy
d) aa}‘;+-aa—f-=o iy
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4. The mean of Poisson’s distribution P(r)=(m"e™ ™)/ r!

1S

W om o
N it )
Boset ) )
adb b

5. In a normal distribution, the ratio of mean deviation
from mean and its standard deviation is nearly

E o
TR
@ & alagor g
e o

6. The mean of bionomial distribution 1s

M ESS )
(b) np B )
(c) npq b )

(d) npqg )
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S
7. The magnitude of the vector product of two vectors A
—>
and B cannot be

(a) equal to AB ( )

(b) less than AB ( )
(c) zero ( )
(d) greater than AB ( )

8. The maximum value of angle between two vectors is

(@) O R 4
T
(b) 5

(c) = Fraeed
(@) 2m by

9. Two vectors A and B are equal to each other, if

(@ AxB=0 P
m A-B¥0 . ]
) A-B=1 G
(d) AxB-=1 )
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10. A vector field 1s conservative if

i &=V b )

11. De] (H‘ﬁ) operator behaves like

(a) a scalar quantity
(b) a vector quantity ( )

(c) a scalar or a vector ( )

(d) None of the above ( )

12. The divergence of curl of a vector is always

@ R )
Mmoo )
() —12— o)
(@) g £ )
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13. In spherical coordinate system, X, Y and z are related
to r, 6 and ¢ as

(a) x=rcos@cos¢,y=rcosBsin¢,z=rsin9 ( )
(b) x =0sinrcoso, y =0sinrsin¢, z=0cosr ( )

(c) x=rsin9cos¢,y=rsin93in¢,z=rcose ( )

(d) x=rsinbsing y= rcosfcos®, z=rcos6 |

14. What is the Fourier transform of o(t)?

(@) 2m e )

1
(b) g A

(c) O f i
(d) 1 S

15. What is the Laplace transform of o(f)?
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SECTION—II
( Marks : 10 )

Answer any five of the following : 2x5=10

1. What are meant by order and degree of a differential
equation?
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2 What are linear and non-linear differential

equations?
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3. How can an inexact differential equation be
converted to exact differential equation?

Bs/PHYM-101(T)/49 R | [ P.T.O.




4. What is binomial distribution?
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S. Define normal and directional derivative.
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6. What is the physical application of a gradient?
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7. State Gauss divergence theorem.
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8. State Stokes theorem.
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9. Define Dirac delta function.
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9. Define Dirac delta function.
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10. State two properties of a delta function.

* % K
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