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Mathematics-I
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Answer any five questions
All Questions carry equal marks (14 Marks each)
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Solve % +Xsin2y = x*cos? y.

A body is heated to 110°C and placed in air at 10° C. After 1 hour its temperature

is 60" C. How much additional time is required for it to cool to 30°C?

Solve (D2 +2)y: X* + X2+ € % +cos3x ,where D :di'
X
Solve Non-Homogeneous ODE by Method of variation of parameters

(D*-2D+2)y=e* tanx , where Dz& .

Verify Rolle’s theorem for f (X)=e€*(sinx—cosx) in [%%}

Find the maximum and minimum values of
f(xy)=x+3xy*-15x* —15y* +72X.

Trace the curve r? =a?sin2q.

Find the perimeter of the loop of the curve 3ay® = x(X— a)z.

1 z X+z

Evaluate _[ j j(x+y+z)dxdydz.

-1 0 x-z

Evaluate I I e ) dx dy by changing to polar coordinates.
0 0

3
(i) Find the Laplace Transform of {(\/f+i] }
t

N

2_
(ii) Find L‘l{ 25 —65+5 }

S*—6s+11s—6

Find the Laplace Transform of a piecewise periodic function f (t) with period T .

(i) Find the Laplace Transform of the second derivative of f(t).
t
(ii) Find L{ju e'sindu du}.
0
Solve the following differential equation by the transform method;
(D2+n2)x=asin (nt+a), x=D x=0 at t=0where D =%.

Evaluate divergence of (2x°zi - xy*z j +3yz* k) at the point (1,1, 1).

State Green'’s theorem and Verify Green’s theorem in plane for
m[(3x2 — 8y )dx+ (4y — 6xy) dy}, Where C is boundary of the region defined
C

by y=+/x and y=x’.
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Max. Marks: 70 Time: 03 Hours

Answer any five questions
All Questions carry equal marks (14 Marks each)
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Explain Polarization of light wave.
Describe the Fraunhofer diffraction due to single slit.

Find the thickness of half wave plate for a light beam of wavelength 600nm, if the
difference in the refractive indices of E and O rays is 0.1624.

State and explain Bragg's Law for X-ray diffraction.
Describe crystal structure determination by powder method.

X-rays of wavelength 0.1 nm was diffracted by an angle of 30° for the second order
diffraction. Find the inter planar distance of the cubic crystal

Mention the postulates of classical free electron theory.
Describe the behavior of a free particle in a one dimensional potential box.
Calculate the wavelength associated with electron raised to a potential of 1200V

Explain diffusion of charge carriers in a semiconductor.
Explain the formation of p-n junction in a semiconductor with necessary theory
Distinguish between direct and indirect band gap semiconductors.

Explain electronic polarization in a dielectric.
Discuss the origin of magnetic moments in magnetic materials.
What are soft and hard magnetic materials.

Describe the flux quantization in superconductor.
Explain the construction and working of Ga-As laser with neat diagram.
Mention the characteristics of laser.

Describe the construction of hologram.

Describe briefly the different types of optical fibers with neat diagram with refractive
index profiles.

An optical fiber has a core refractive index of 1.52 and cladding refractive index of
1.50. Find its numerical aperture.

What are nanomaterials and mention their significance.
Describe Sol — Gel method of synthesis of nanomaterials.
Mention the properties of carbon nanotubes.
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b) What is external treatment of water? Write about ion-exchange method for
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Engineering Chemistry
( Common to All Branches )

Answer any five questions
All Questions carry equal marks (14 Marks each)
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Write about methods for the treatment of potable water.

treatment of industrial water.

What is caustic embrittlement and how to prevent it?

Explain the applications of conductometric titrations in detail.
Explain H2-O2 fuel cell with neat sketch and chemical reactions.
Ni-Cd battery is recyclable justify!

Explain the factors which effect the corrosion.

Explain the following methods for preventing corrosion.
i) Electroplating ii) Electro less plating

Write a note on electrochemical corrosion with example.

What are polymers? Write the mechanism for addition polymerization of ethylene.

Write the differences between thermosetting and thermoplastic resins.
Write a note on elastomers.

Write a note on the following.
i) RDX ii) Nitroglycerin

Explain the classification and properties of lubricants in detail.

Define independent and dependent variables with suitable examples
Explain one component system for water in detail.

What is fuel? Write the classification of fuel.

0.6 g of coal sample with 92% C, 5% Hydrogen, and 3% ash, caused a rise in
the temperature of 2000 g water by 3.2° C in a bomb calorimeter experiment.

Calculate the gross and net calorific value of coal, given.
Explain the conversion of coal into coke with neat sketch.

Define refractory? Write the classification of refractory with suitable examples.
Explain the composition of Portland cement.
Comment on Portland cement analysis.
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1.

Answer any five questions
All Questions carry equal marks (14 Marks each)
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a) State Varignon’s theorem. Distinguish between moment of a force and moment

of a couple. 4M

b) Three identical rollers shown in figl have weights W each. Determine the least

value of angle 8 which will prevent the arrangement from collapse. Neglect
friction.

10M
a) Define polygon law of forces 2M
b) A vertical pole is connected by three cables PA, PB and PC tied at a common
point P 8 meters above ground. The base points of cables are A(4,0,0),
B(-1,4,0) and C(-2,-3,0) meters. If the tension in PA is 20KN, calculate the
tensions in PB and PC so that the resultant force exerted on the pole is vertical.
Find the force exerted on the pole. 12M
a) What are the assumptions made in the analysis of trusses 2M
b) Calculate the axial forces in all the members of the truss shown in fig2.
12M
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Define static, dynamic and rolling friction. Briefly explain cone of friction.

A block of weight 1000N is to be raised against a surface inclined at 60 degrees
to horizontal by means of a 15 degree wedge as shown in fig 3. Find the
horizontal force P which will just start the block to move if the coefficient of
friction at all contact surfaces is 0.2. Assume wedge to have negligible weight.

[15°  Wedge .

B T P B e g o]

e o = o o o e o

State the two theorems of Pappus

A body is made of a hemisphere of radius r and a cone of base radius r and
height h. The hemispherical surface of the body rests on horizontal surface.
What should be the greatest height of the cone such that the combination of
cone and hemisphere will stand upright?

State parallel axis theorem

Derive the expressions for mass moment of inertia of a cylinder of radius r and
height h about axes passing through its base.

Briefly explain tangential and normal components of acceleration with
reference to curvilinear motion.

The motion of a particle is described by x=(2)(t+1)? and (2)(t+1)2. Show that
the path travelled by the particle is a rectangular hyperbola. Find the velocity
and acceleration of the particle at time t=0.

State the principle of conservation of energy

A train weighing 2300 KN moves up an inclination of 1 in 100. The train starts
from rest and moves with a constant acceleration against a frictional resistance
of 10N per KN of weight of the train. It attains a maximum speed of 30 Kms/hr
in a distance of 1Km. Find (i) Maximum power required by the train (ii) Power
required to maintain the speed of 30 Kms/hr.
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Answer any five questions
All Questions carry equal marks (14 Marks each)
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What are computing environments?
Explain the history of programming languages.

Write a C program for checking the given number is prime or not
Explain with example, switch statement in C.

How single dimensional arrays and multidimensional arrays are declared and
initialized? Explain with suitable examples.

How pointers permit inter function communication.

How to declare and initialization of strings? Explain them with examples.
How C permits allocation and reallocation of memory.

Write a C program using structure to create a library catalogue with the
following fields; Access number, author's name. Title of the book, year of
publication, publisher’s name, price

Differentiate between a structure and union with respective allocation of
memory by the compiler. Given an example of each.

Write a program to copy upto 100 characters from a file to an output array.
Distinguish between text mode and binary mode operation of a file.

What is liked list? List different types of linked list. Write a C program to
demonstrate simple linked list.

Describe the operations on a stack with examples.

Write a C program to search for a given element in the integer array using
binary search

Compare the advantage and disadvantage of bubble, insertion and selection sort
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Answer any five questions
All Questions carry equal marks (14 Marks each)
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A point P is 30 mm and 50 mm respectively from two straight lines which are
at right angles to each other. Draw the rectangular hyperbola from P within
10mm distance from each line.

A circle of 50 mm diameter rolls along a straight line without slipping. Draw the
curve traced out by a point P on the circumference, for one completer
revolution of the circle. Name the curve and draw a tangent on it 40 mm from
the line.

A line PQ inclined at 45° to the VP, has a 60 mm long front view. The end P is
10 mm from both principal planes while the end Q is 45 mm above the HP.
Draw the projections of the line and determine its true length and inclinations
with the principal planes. Also locate its traces.

A Thin rectangular plate of sides 60 mm X 30 mm has its shorter side in the
VP and inclined at 30 ° to the HP. Project its top view if its front view is a
square of 30 mm long sides.

A cone of base diameter 50 mm and axis 60 mm long is resting on its base on
the HP on one of its generators with axis parallel to the VP.

A cylinder with a 50mm base diameter and 70 mm long axis is resting on
ground with its axis vertical. A section plane inclined at 45° to HP cuts the
cylinder such that plane passes through the top of the generators and cuts all
the remaining generators. Draw the development of its lateral surfaces.

Draw the orthographic views of the given object.

Isgmrive ¥ wrs

A hexagonal prism of side of base 30 mm is resting on one of its bases on HP
with a face parallel to the VP. The Prism contains a square hole of 20mm side.
The axis of the hole is parallel to the VP and inclined at an angle 30 ° to the
HP intersecting the axis of the prism. The faces of the hole are equally inclined
to the VP. Draw the lines of intersection.

A square prism of base0 mm and axis 60 mm long lies on its base in the GP
with a face parallel to and 15 mm behind the PP. The station point is lies in the
CP which is 50 mm towards the right of the axis, 65 mm in front of the PP and
80 mm above the GP. Draw its perspective view.
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