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Total No. of Questions :8]

[5351] - 104
F.E.

 ENGINEERING PHYSICS
(2015 Pattern) (Semester - I & II)

 Time : 2 Hours] [Max. Marks :50
Instructions to candidates:

1) Neat diagram must be drawn wherever necessary.
2) Figure to the right indicate full marks
3) “Use of logarithmic table, slide rule, mollier charts, Electronics Calculator, and

steam table is allowed”.
4) “Assume suitable data, if necessary”

P4024 [Total No. of Pages :3
SEAT No. :

Q1) a) How are Newton’s Rings experimentally obtained? Derive an expression
for the diameter of bright rings in reflected system and show that it is
proportional to the square root of an odd natural number. [6]

b) Find the half angular width of the central maxima in the Fraunhofer
diffraction pattern due to a single slit having a width of 7.07 ×  10-5cm,
when illuminated by light  having wavelength 5000 AU. [3]

c) Find the echo time of ultrasonics pulse which is travelling with the velocity
3.1 ×  103 m/s in mild steel. The correct thickness measured by gauss
meter is 9mm. [3]

OR
Q2) a) What is revereberation? Give Sabine’s formula for reberation time. What

are the factors affecting reberberation time? Explain how it can be
optimized by controling these factors. [6]

b) Calculate the natural frequency of vibrations for a quartz plate of thickness
5.5 mm. (Y = 8 ×  1010 N/m2 and ρ = 2650 kg/m3) [3]

c) Explain with a suitable diagram how the principle of interference is used
in an anti-reflection coating. Derive an expression for its thickness. [3]

P.T.O.
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Q3) a) State the phenomena of double refraction. Hence explain Huygen’s theory
of double refraction. [6]

b) State the characteristics of laser beam and explain any one of them in
brief [3]

c) What is Fermi Dirac probability distribution function? Give the meaning
of all terms in it. [3]

OR

Q4) a) What is photovoltaic effect? Explain the construction and working of
solar cell. Also draw the IV characteristics of solar cell & define fill
factor [6]

b) Calculate the number of acceptors to be added in germanium sample to
obtain the resistivity of 20 Ωcm. Given:- μh = 1700 cm2/V.sec, e =
1.6× 10-19C [3]

c) What is difference between normal photography and holography? which
property of lasers is most useful to record a hologram? [3]

Q5) a) State and explain Heisenberg’s uncertainty principle. Illustrate it by an
experiment of diffraction at a single slit [6]

b) State de-Broglie hypothesis of matter waves. Derive the expression for
matter waves for an accelerating particle in terms of its kinetic energy.[4]

c) Calculate the first energy  eigen value of electron in eV trapped in rigid
box of length 1 AU. (e = 1.6 ×10-19 C, h = 6.63 ×10-34 J-sec, me =
9.1 ×10-31 kg) [3]

OR
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Q6) a) Derive equation of energy when a particle is confined to an infinite potential
well. Draw first three energy levels for an electron confined in it. [6]

b) Explain wave-function ψ. Give the physical significance of 2Ψ . [4]

c) A proton and an alpha particle are accelerated by the same potential
difference. Find the ratio of their de-Broglie wavelength. (mα = 6.68 0-27

kg, charge on alpha particle = 2 ×  Charge on electron,
mp = 1.673 ×  10-27 kg) [3]

Q7) a) What is superconductivity? Explain BCS theory of superconductors.[6]

b) Explain the mechanical method, high energy ball  milling to synthesize
nanoparticles with the help of a neat and suitable diagram [4]

c) The critical temperature for lead is 7.2K. However at 5K it loses its
superconductivity when subjected to a magnetic field of 3.3×104 A/m.
Find the maximum value of critical magnetic field which will allow the
metal to retain its superconductivity at 0K. [3]

OR
Q8) a) Explain the optical and electrical properties of nanoparticles. [6]

b) Give any four points to distinguish between Type I & Type II
superconductors [4]

c) List the applications of nanotechnology in the field of automobile. Explain
any one application in brief [3]


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Total No. of Questions :8]

[5351] - 108
F.Y.

ENGINEERING
Engineering Mathematics - II
(2015 Pattern) (Semester - II)

 Time :  2 Hours] [Max. Marks :50
Instructions to the candidates:

1) Attempt Q.1 or Q.2,  Q.3 or Q.4, Q.5 or Q.6 and Q.7 or Q.8.
2) Neat diagram must be drawn wherever necessary.
3) Figure to the right indicates full marks.
4) “Assume suitable data, if necessary and clearly state.”
5) Use of electronic pocket calculator is allowed.

P4028 [Total No. of Pages :3
SEAT No. :

Q1) a) Solve the following.

i) Solve the following differential equation ( )2 24 x xdye ye
dx

+ = . [4]

ii) Solve, ( ) ( )dyx x y y x y
dx

− = + . [4]

b) A steam pipe 40cm in diameter contains steam at 1500C and is protected
with a covering 10cm. thick for which k=0.0012, If the temperature of
the outer surface of the covering is 300C, find the temperature at a distance
25cm from the center of the pipe under steady-state condition. [4]

OR

Q2) a) Solve cos sindyx y x
dx

+ = . [4]

b) i) A body at temperature 1000C is placed in a room whose temperature
is 250C  and cools to 800C in 10 minutes. Find the time when the
temperature will be 600C. [4]

ii) a resistance of 150 ohms and an inductance of 0.3 H are connected
in series with a battery of 25 volts. Find the current in the circuit if
i=0 at t=0. [4]

P.T.O.
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Q3) a) Obtain Fourier series expansion for 2( )f x x=  in the interval 1 1,x− < <

( 2 ) ( ),f x l f x+ =  x∀ . [5]

b) Evaluate 27 2

0

xx e dx
∞ − . [3]

c) Solve any one.

i) Trace the curve cos 2r a θ= [4]

ii) Trace the curve  ( )2 2xy a a x= − [4]
OR

Q4) a) If 
4

0

tann
nu d

π

θ θ=   then show that ( )1 1 1n nn U U+ −+ = . [4]

b) If ( ) ( )
2

( )
x

a
f x x t G t= −  at, then. [5]

show that ( )
3

3 2 0d f G x
dx

− = .

c) Find the primeter of the cordioide (1 cos )r a θ= +  from 0θ =  to 3
πθ = .[4]

Q5) a) Find the equation of the sphere for which the circle
2 2 2 7 2 2 0x y z y z+ + + − + = , 2 3 4 8x y z+ + =  is a great circle. [5]

 b) Find the equation of right circular cone whose vertex is (1,1,1), axis the

 line 1 1 1
1 2 3

x y z− − −= =  and semi vertical angle 4
π . [4]

c) Find the equation of a right circular cylinder having its radius as 03 units

and equation of whose axis is 1 1 2
2 1 3

x y z− + −= =
− . [4]

OR
P.T.O.
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Q6) a) Find the sphere through the circle 2 2 2 4, 0x y z z+ + = =  meeting the plane
2 2 0x y z+ + =  in a circle of radius 3. [5]

b) Find the equation of the right circular of the cone with vertex (-1,0,0),
semi vertical angle 600 and axis is x - axis. [4]

c) Find the equation of a right circular cylinder having its radius as 04 units

and equation of whose axis is 1 1 1
1 1 1

x y z+ + += =
− . [4]

Q7) Attempt any two of following

a) Change the order of integration  ( )2 2
0

,
y a

a

f x y dxdy
a y

+


− ? [7]

b) Find the volume of tetrahedron bounded by the co-ordinate planes and

the plane 1
2 3 4
x y z+ + = ? [6]

c) Find moment of inertia of the portion of the parabola 2 4y ax= , bounded
by x axis−  and latus rectum, about x axis− , if density at each point varies
as the cube of the abscissa? [6]

OR
Q8) Attempt any two of following

a) Evaluate 2 2

R
x y dxdy   over the positive quadrant of 2 2 1x y+ = ? [7]

b) Evaluate 2 2 21
dxdydz
x y z

  
− − − taken throughout the volume of the sphere

2 2 2 1x y z+ + =  in positive octant? [6]

c) ABCD is a square plate of side a and 0 is the mid point of AB. If the
surface density various as the square of distance from 0, show that the

center of gravity of the plate is at a distance 7
10
a  form 0? [6]


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Total No. of Questions :8]

[5351] - 109
ENGINEERING

Engineering Mechanics
(2015 Pattern) (Semester - II)

 Time :  2 Hours] [Max. Marks :50

Instructions to the candidates:
1) Attempt Q.1 or Q.2,  Q.3 or Q.4, Q.5 or Q.6 and Q.7 or Q.8.
2) Neat diagram must be drawn wherever necessary.
3) Figure to the right indicates full marks.
4) “Assume suitable data, if necessary and clearly state.”
5) Use of nonprogrammable electronic pocket calculator is allowed.

P4029 [Total No. of Pages :7
SEAT No. :

Q1) a) The lever ABC fixed at A shown in Figure is subjected to a 200 N force
at C at θ  = 300. Find the moment of this force about A. Also find the
value of θ  for which the moment about A is Zero. [6]

b) The motion of particle is defined by, x = t3-6t2+9t+5, where x expressed
in meter and t in seconds. Determine the time at which velocity becomes
Zero. Also determine velocity and acceleration at t = 5s. [6]

OR

P.T.O.
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Q2) a) Locate the centroid of the plane area as shown in Figure with respect to
origin O. [6]

                   

b) The 10kg block is subjected to the force shown in Figure determine its
velocity when t = 2s if v = 0 when t = 0. [6]

                    

Q3) a) A motorist is traveling on a curved section of highway of radius 762m at
the speed of 96 kmph. The motorist suddenly applies the brakes, causing
the automobile to slow down at a constant rate. Knowing that after 8s
the speed has been reduced to 72 kmph, determine the acceleration of
the automobile immediately after the brakes have been applied. [6]

b) The 2kg  pendulum bob is released from rest when it is at A as shown in
Figure. Determine the speed of the bob when it passes through its lowest
position B. [6]
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OR

Q4) a) If the 10kg ball has a velocity of 3 m/s when it is at the position A as
shown in Figure along the vertical path, determine the tension in the cord
and the tangential component of acceleration of ball at this position. [6]

                           

b) Determine the coefficient of restitution e between two identical balls A
and B. The velocities of balls A and B before and after impact are shown
in Figure. [6]
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Q5) a) Determine the tension developed in wires CA and CB  required for
equilibrium of the 10kg cylinder as shown in Figure. [6]

    

b) The 10kg lamp shown in Figure is suspended from three equal length
cords. Determine its smallest vertical distance s from the ceiling if the
force developed in any cord is not allowed to exceed 50N. [7]

OR
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Q6) a) Determine the horizontal and vertical components of reaction at the
supports for the beam as shown in Figure. [7]

b) The building slab is subjected to four parallel column loading shown in
Figure. Determine F1 and F2 if the resultant force acts through point
(12m, 10m). [6]
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Q7) a) Determine the forces in each member of the truss shown in Figure. State
if the members are in tension or compression. [6]

b) The pipe of weight W is to be pulled up the inclined plane of slope α
using a force P shown in Figure. If P acts at an angle φ , show that for
limiting condition sin( ) / cos( )P α φ φ θ= + −  where θ  is the angle of static
friction 1tan sθ μ−= .  [7]

OR
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Q8) a) For the cable AB as shown in Figure, find the reaction at supports and
tension in each segment. [7]

b) Determine the maximum horizontal force P that can be applied to the
12kg hoop without causing it to rotate as shown in Figure. The coefficient
of static friction between the hoop and the surfaces at A and B is, 0.2sμ =
Take r = 300mm. [6]


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