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BT-2/M-20 32001
MATHEMATICS-II
Paper–MATH-102E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question
from each Unit. All questions carry equal marks.

UNIT–I

1. (a) For what value of k, the equations

2

1

2 4

4 10

� � � �
�� � � �
�� � � �

x y z

x y z k

x y z k

 have a solution ? Solve them

 completely in each case.

(b) Find Eigen value and Eigen vectors for

6 2 2

A 2 3 1

2 1 3

�	 

� �� � �� �
� �� �

.

2. (a) State the following :

(i) Rank of a Matrix. 2

(ii) Unitary Matrix. 2

(iii) Skew-Hermitian Matrix. 3

(iv) Cayley-Hamilton Theorem. 3
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(b) Verify Cayley Hamilton theorem for the matrix

2 1 1

1 2 1

1 1 2

�	 

� �� �� �
� �� �

. Hence compute A–1.

UNIT–II

3. (a) Solve the differential equations 
dy y

dx x xy
�

�
.

(b) An e.m.f. E sin pt is applied at t = 0 to a circuit

containing a Capacitance C and Inductance L. The

current x satisfies the equation :

1
L E sin

C

dx
x dt pt

dt
� �� .

If 2 1

LC
p �  and initially the current x and the charge q

are zero, show that the current at time t is 
E

sin ,
2L

t
pt

� �
� �� �

where 
dq

x
dt

� � .

4. (a) Find the solution of 
2

2
3 2 sin .xd y dy

y xe x
dx dx

� � �



(b) Solve the Legendre's linear equation,

2
2

2
(1 ) (1 ) 4 cos (log (1 ))

d y dy
x x y x

dx dx
� � � � � � .

UNIT–III

5. (a) Show that
2 4 6

1
2 2 2

1 1
L cos 1 .....

(2!) (4!) (6!)

t t t

s s
�

� � � 	 
 	 
� �� �

(b) Find the Laplace transforms of 2

1 cos t

t

�
.

6. (a) Using transformation method, solve the differential

equation

2

2
2 sin

d y dy
t ty t

dt dt
� � � , when y(0) = 1.

(b) Find the Laplace transform of a periodic function

( )
T

t
f t k�  for 0 < t < T, representing saw tooth wave.

UNIT–IV

7. (a) Solve the equation,

(z2 – 2yz – y2)p + (xy + xz)q = (xy – zx).

(b) Using Charpit's method, solve the equation

pxy + pq + qy = yz.
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8. (a) Obtain the complete solution of the equation

yp = 2xy + log q.

(b) Derive the general solution of one dimensional heat

equation 
2

2
2
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u u
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t x
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Roll No. ...................... Total Pages : 2

BT-2/M-20 32002
PHYSICS-II

Paper–PHY-102E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question

from each unit.

UNIT–I

1. (a) Explain the terms : Lattice translation vectors, symmetry

operations, space lattice and basis. 12

(b) Draw sodium chloride structure. 8

2. (a) Discuss different types of bonding in solids. 14

(b) Write note on powder method. 6

UNIT–II

3. (a) Derive the relation between phase velocity and group

velocity. 10

(b) Develop time independent Schrödinger wave equation.

10

4. (a) Discuss classical free electron theory of metals and its

limitations. 10

(b) Derive an expression for density of states. 10

����������	��
��
 ������



�������	��
��
 �

UNIT–III

5. (a) Discuss origin of energy bands in solids on the basis
of Kroniz-Penney model. 12

(b) What are Brillouin zones ? Construct one-dimensional
Brillouin zones. 8

6. (a) Discuss effective mass of an electron and explain its
physical significance. 10

(b) Based on band theory of solids, distinguish between
conductors, seminconductors and insulators. 10

UNIT–IV

7. (a) What is photoconductivity ? Explain photoconductivity
in insulating crystal. 10

(b) What is Meissner effect ? 5

(c) Mention applications of superconductivity. 5

8. (a) What is Paramagnetism ? Discuss classical theory of
Paramagnetism. 14

(b) Explain hysteresis on the basis of domain theory of
Ferromagnetism. 6
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BT-2/M-20 32006
ELEMENTS OF  ELECTRONICS  ENGINEERING

Paper–EL-101E

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting one question from
each unit. Question No. 1 is compulsory.

Compulsory Question

1. (a) How the LED emits light while the normal diode does
not emit any light?

(b) Differentiate between Zener breakdown and avalanche
breakdown.

(c) What is the difference between PNP and NPN transistor?

(d) What is the concept of virtual ground in Op-amp?

(e) What is the difference between BJT and FET?
(5×3=15)

UNIT–I

2. What are rectifiers? How many types of rectifiers are there?
Explain various types of these with their applications. 15

3. What is PN Junction theory? How the depletion region
formation takes place and what are the forward and reverse
characteristics of a diode? 15
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UNIT–II

4. What is the Q-point selection during the biasing of the
transistor? Explain with the concept of load line and also
briefly explain different biasing techniques. 15

5. What is an amplifier? Explain the RC coupled CE amplifier
with current series feedback and also draw its frequency
response and explain its plot. 15

UNIT–III

6. What is differential amplifier? Explain its transfer
characteristics and how its used in the designing of Op-amp?

15

7. What are different parameters of Op-amp? Explain them and
also explain the techniques for measurement of these
parameters. 15

UNIT–IV

8. What is the difference between enhancement type MOSFET
and depletion type MOSFET? Explain with their
constructional geometry with fabrication techniques. 15

9. What is an UJT? Explain its construction and characteristics.
Explain the UJT as relaxation oscillator. 15



Roll No. ...................... Total Pages : 3

BT-2/M-20 32008
ENGINEERING GRAPHICS AND DRAWING

Paper : ME-105-E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question

from each unit. All questions carry equal marks.

UNIT–I

1. (a) Define engineering drawing. What are its applications?

Briefly describe the different types and their function

in engineering drawing. 10

(b) Construct a diagonal scale of RF = 1/2500 to show

meters and long enough to measures up to 300 m.

Show a distance of 287 m on the scale. 10

2. Draw projection of point on a common reference line.

Consider the distance between the projectors to be 25 mm.

(a) Point P, 35 mm above HP and 15 mm in front of VP.

(b) Point Q, 40 mm below HP and 20 mm in behind VP.

(c) Point R, 35 mm above HP and 30 mm in behind VP.
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(d) Point S, on both HP and VP.

(e) Point T, infront of VP and in HP. 20

UNIT–II

3. A line PQ 75 mm lond has its end P in both HP and VP. The

line is kept inclined at 45° to HP and 30° to VP. Draw its

projetions. 20

4. A circular plate of diameter 50 mm is resting on HP on a

point on the circumference with its surface inclined at 45°

to HP and perpendicular to VP. Draw its projections. 20

UNIT–III

5. A square pyramid of base side 30 mm and axis length 60

mm is resting on HP on its base with a side of base is inclined

at 30° to VP. It is cut by a plane perpendicular to both HP

and VP and is 10 mm away from the axis. Draw its top

view, front view and sectional side view. 20

6. A cone of base diameter 50 mm and its axis length 70 mm

rests with its base on HP. A section plane perpendicular to

VP and inclined at 35° to HP bisects the axis of the cone.

Draw the developments of the truncated cone. 20
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UNIT–IV

7. Draw the orthographic views of the solid shown below:

20

8. Draw the profile of the following threads for 24 minimum
screw threads :

(a) B.S.W.

(b) I.S.O. metric screw threads.

(c) ACME.

(d) Buttress. 20
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BT-2/M-20 32010
MANUFACTURING PROCESSES

Paper–ME-103 E
Opt. (I)

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question
from each unit. All questions carry equal marks.

UNIT–I

1. Enumerate the common sources of accident in an industry/
workshop. Describe in brief the construction and use of
different types of guards used for protection against the
dangerous parts. 20

2. What are engineering materials? What are its general
properties and applications? Explain different types of cast
iron in detail. 20

UNIT–II

3. How do the grain size and shape affect the performance of
moulding sand? Describe step-by-step procedure for casting
using a permanent mould. 20

4. What are the main factors which are responsible for
producing defects in the castings? How are the castings
repaired? Explain. 20
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UNIT–III

5. Explain hot rolling and various type of rolling mills used in
hot rolling. 20

6. What do you understand by plant layout? Explain different
types of plant layout with advantages and limitations. 20

UNIT–IV

7. Explain the different processes to be performed on a Lathe
machine tool. 20

8. Explain the constructional features and working principle of
MIG welding with neat diagram. 20



Roll No. ...................... Total Pages : 3

BT-2/M-20 32011
CHEMISTRY

Paper–CH-101E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting atleast one question

from each Unit. All questions carry equal marks.

UNIT–I

1. (a) State second law of thermodynamics. Why there is a

need for the 'second law of thermodynamics' ?

(b) Derive Gibb's Helmholtz equation.

(c) Write the Phase Rule equation and explain the meaning

of the terms involved. Derive an equation of the phase

rule. [7,5,8]

2. (a) Derive 'Clausius-Clapeyron equation. Write its

significance.

(b) What is meant by eutectic system? Explain Lead-Silver

(Pb-Ag) Eutectic systems by giving its phase diagram.

(c) Derive an expression for entropy change of an ideal

gas. [6,8,6]
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UNIT–II

3. (a) Explain the term Hardness of water. What are the unit

of hardness? Give relation between all units.

(b) What is scale and sludge formation? How do they cause

harm to the boiler and how are they avoided ?

(c) What is alkalinity of water and how is it determined?

Write a method to get rid of alkalinity. [5,7,8]

4. (a) Describe the steps in treatment of municipal water for

domestic use.

(b) Explain the ion-exchange process of softening of hard

water. What are the advantages of this method over

other water-softening processes?

(c) Discuss the method of desalination of brackish water

using 'Reverse Osmosis'. [7,8,5]

UNIT–III

5. (a) What is meant by corrosion? Explain the mechanism

of wet or electrochemical corrosion. Explain giving an

example.

(b) Discuss various factors effecting corrosion.

(c) Explain how corrosion can be avoided by proper design,

cathodic protection and protective coating? [8,5,7]
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6. (a) What are lubricants? Discuss the mechanism of

lubrication,

(b) Explain the following terms :

(i) Flash Point

(ii) Fire Point

(iii) Pour Point

(iv) Acid Value

(v) Consistency Drop Point.

(c) Explain the role of additives in improving the properties
of a lubricant. Give examples of various additives
alongwith their effect on lubricant which is meant to
be used under different conditions. [8,5,7]

UNIT–IV

7. (a) Discuss the preparation, properties and applications of
PVA.

(b) What is TGA? Write down its significance in analysis
of polymers.

(c) What is the effect of structure of polymer on its
properties? Explain. [8,7,5]

8. (a) To which class of polymers UF belongs? Write down
its method of preparation, properties and applications.

(b) What do you understand by DTA? Give its significance.

(c) Discuss the technique of flame photometry used in
determining the concentration of ions. [8,6,6]
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BT-2/M-20 32012
ELECTRICAL TECHNOLOGY

Paper : EE-101E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt  five questions in all, selecting at least one question
from each unit. All questions carry equal marks.

UNIT–I

1. (a) Calculate voltages V1 and V2 in the given Fig. 1(a).
10

28.7 �

74 �

36 � 12 �
103.2 �

16.4 �

V2

V1

–

+
–

+
–
+

105 V

Fig. 1(a)

(b) Find the form factor of the waveform given in
Fig. 1(b). 10

0 4 8 12

50

i amp

t sec

Fig. 1(b)
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2. (a) A coil is in series with a 20 μF capacitor across a
230 V, 50Hz supply. The current taken by the circuit
is 8 A and the power consumed is 200 W. Calculate
the inductance of the coil if the power factor of the
circuit is (i) leading (ii) lagging. 12

(b) Show that the power consumed in a pure inductance is
zero. 8

UNIT–II

3. (a) The network shown in Fig. 3(a) is in steady-state with
the switch K closed. At t = 0, the switch is opened.
Determine the voltage across the switch Vk and dvk/dt
at t = 0+. 10

1 �

–

–

+

+

1 H

2 V 1
2

 F

Fig. 3(a)

(b) Obtain the corrent Ix in the 10 � resistor in Fig 3(b),
using superposition theorem. 10

20 �30 �

10 �

–+
5 A

50 V

Ix

Fig. 3(b)
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4. Compare the series and parallel resonance of R–L–C series

and R–L–C parallel circuit. 20

UNIT–III

5. (a) ��������	
���������	��	
����
����������j)� per phase

is connected to a balanced 3-phase 400 V supply. Find

the live current, p.t., power and total volt amperes.

10

(b) Show that in a three phase, balanced circuit, two

wattmeters are sufficient to measure the total three phase

power and p.t. of the circuit. 10

6. (a) Explain the working principle of transformer. 10

(b) A 10 kVA, 500/250 V, single phase transformer has its

maximum efficiency of 94% when delivering 90% of

its rated output at unity p.t. Estimate its efficiency when

delivering its full load output at p.t. of 0.8 lagging.

10

UNIT–IV

7. (a) Derive torque equation of D.C. motor. A d.c. motor

takes an armature current of 100 A at 480 V. The

armature circuit resistance of 0.2 �. The machine has

6-poles and armature is lap connected with 864

conductors. The flux per pole is 0.05 Wb. Calculate

(i) speed (ii) the gross torque developed by the armature.

12



(b) Explain any one method to control the speed of d.c.

shunt motor. 8

8. (a) Explain the working principle of synchronous motor.

Also give its types and relative merits, demerits. 12

(b) Describe the construction of induction motor with the

help of neat diagram. 8
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BT-2/M-20 32013
FUNDAMENTALS OF COMPUTERS AND

PROGRAMMING IN C
Paper–CSE-101 E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question
from each unit. All questions carry equal marks.

UNIT–I

1. (a) Sketch and describe the components of a digital
computer as per their functionality.

(b) List and describe the various input devices you know
of that are used to give input to the computer.

2. (a) What is the purpose of an operating system in a
computer? Describe the features of any one operating
system you commonly use.

(b) Convert the binary number 10011101 into its equivalent
decimal number and convert decimal number 6439 to
its binary and hexadecimal equivalent.

UNIT–II

3. (a) What is the need of assemblers, compilers and
interpreters in programming environment? What is the
distinction between the three?

(b) What is Internet? List the services provided by the
Internet with a detailed description of E-mail service.
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4. Describe the role of algorithms and flowcharts in problem
solving. Write the steps of an algorithm for finding the sum
of all even numbers between 1 and 100. Also draw a
flowchart for the same.

UNIT–III

5. When are arrays and functions suitable for solving problems?
Give suitable examples to show the usage of arrays and
functions and write 'C' programs for the same.

6. Which programming structures are available in 'C' language
to create loops? Use appropriate example to illustrate your
answer. What is the effect of Break and Continue statements
in loops?

UNIT–IV

7. Describe the following in the context of 'C' language using
suitable examples :

(a) Array of strings.

(b) Structures.

(c) Unions.

8. (a) When is a data file preferred over arrays and other
structures for storage of data? Explain getc, fopen. and
fclose in the context of data files.

(b) How is error handling supported in 'C'?
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BT-2/M-20 32022
APPLIED PHYSICS-II

Paper–AS-102 N
Opt. (i)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question
from each Unit.

UNIT–I

1. (a) Explain various types of crystal system with example.
7

(b) What is Frenkel Defect? Derive the relation to show
that Frenkel defect in ionic crystal depend on
temperature. 8

2. (a) Explain the characteristics of the following unit cells
with examples : SC, BCC and FCC. 8

(b) Explain hcp structure and find its packing fraction. 7

UNIT–II

3. (a) What do you mean by wave packet? Show that the De-
Broglie group velocity associated with the wave packet
is equal to the velocity of the particle. 8

(b) Derive Schrodinger time independent equation for matter
waves. Give physical Significance of the wave function.

7
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4. (a) What is the need and origin of quantum mechanics? 7

(b) Explain why electron cannot exist inside the nucleus
using Heisenberg's Uncertainty Principle. 8

UNIT–III

5. (a) Discuss Drude's electron gas model to explain electrical
conduction in metals. 8

(b) What are Brillion Zones? Explain. 7

6. (a) Based on band theory of solids, distinguish between
conductors, semiconductors and insulators. 8

(b) What is Hall Effect? Mention applications of Hall Effect.
7

UNIT–IV

7. (a) Explain BCS theory of Superconductivity. 7

(b) Discuss various applications of non-materials. 8

8. (a) Explain the following :

(i) Type-1 and Type-Il Superconductors.

(ii) Meissner effect. 4×2=8

(b) Explain Top-down and Ball milling method for synthesis
of nanomaterials. 7



Roll No. ...................... Total Pages : 3

BT-2/M-20 32023
APPLIED CHEMISTRY

Paper–AS-103N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question
from each unit. All questions carry equal marks.

UNIT–I

1. (a) Derive the Gibb's-Helmholtz equation and describe its
significance. 7

(b) Entropy change for an irreversible process is always
greater than zero. Explain. 4

(c) Calculate the change in entropy for one mole of an
ideal gas when its temperature rise from 300 K to
600 K under

(i) Isochoric condition.

(ii) Isobaric condition.

(Given, Cv = 2.5 R and Cp = 3.5 R) 4

2. (a) Define following terms with suitable examples :

(i) Phase Rule.

(ii) Eutectic Point.

(iii) Phase.

(iv) Incongruent Melting Point. 8

(b) Draw and explain the phase diagram of Zn-Mg system.
7
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UNIT–II

3. (a) Write the full form of EDTA. 20 ml of standard hard-

water (containing 1.5 g CaCO3 per litre) required 25

ml EDTA solution in the presence of ammonical buffer

and EBT indicator. Then 100 ml of water sample

required 20 ml of some EDTA and 100 ml of the water

sample after boiling required 10 ml of same EDTA

under similar experimental conditions. Find out

temporary and permanent hardness of water sample. 6

(b) Define desalination of water. Name and explain the

methods used for desalination. 9

4. What is the need of Alternate solvents ? Write a note on the

following :

(a) Ionic liquids.

(b) Derivatized and immobilized solvents.

(c) Super critical fluids. 15

UNIT–III

5. (a) How cathodic and Anodic methods are helpful in

preventing the corrosion of metals ? 6

(b) Explain the following with example :

(i) Stress corrosion.

(ii) Water line corrosion. (5+4=9)
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6. (a) Graphite can be used as a lubricating material. Why ?

4

(b) What are Grease ? How are they prepared ? 4

(c) Explain the following properties of lubricants :

(i) Consistancy of Grease.

(ii) Saponification No. of lubricant. (3+4=7)

UNIT–IV

7. (a) What are nanomaterials ? Classify them on the basis of
their dimensions. 4

(b) Explain the properties, types and applications of
Fullerene. 5

(c) What are nano composites ? Write a note on them.
6

8. Define ceramics. Write a note on following ceramic material

(a) Silica.

(b) Clay.

(c) Feldspar. 15
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BT-2/M-20 32024
MANUFACTURING TECHNOLOGY AND PROCESSES

Paper–ME-101 N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit.

UNIT–I

1. (a) What is an Accident? Describe briefly the common

causes and sources of accidents. 10

(b) Discuss the various principles of safety at workplace.

5

2. (a) How are engineering materials classified? 5

(b) What are plain carbon steels? Discuss in brief the

classification of plain carbon steels and also state few

applications of different plain carbon steels. 10

UNIT–II

3. Make a neat sketch of a cupola, indicating its various zones

and describe the Construction and working. 15

4. Classify and discuss the various types of moulding sand.

What are the main factors which influence the selection of

particular moulding sand for a specific use? 15
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UNIT–III

5. (a) Describe with sketches the two methods of hot working
except forging. 08

(b) Describe in brief the various types of forgings.  07

6. What are the major objectives of plant layout? Name and
explain different factors responsible for selection of the site
for installation of a new plant layout. 15

UNIT–IV

7. Write short notes on the following :

(a) Soldering.

(b) Brazing. 15

8. (a) Using neat sketches, describe the various operations
that can be carried on lathe machines. 08

(b) Explain the mechanisms of tool wear. What are its
regions?  07
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BT-2/M-20 32025
APPLIED MATHEMATICS-II

Paper–AS-104 N

Opt. (I)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit. All questions carry equal marks.

UNIT–I

1. (a) Solve 6x5 – 41x4 + 97x3 – 97x2 + 41x – 6 = 0.

(b) Solve the equation x3 + 6x + 20 = 0, one root being

1 + 3i.

2. (a) State and prove the relation between beta and gamma

functions.

(b) Using Leibnitz Rule for differentiation, solve

0

sinx ax
e dx

x

�

�� .

UNIT–II

3. (a) Find the Laplace transform of e2+ cos2 t.

(b) Find L[t2 . sin at].
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4. (a) Find the inverse transform of 2

2

4 13

s

s s

�
� � .

(b) Solve, using transform method

2

2
4 3 �� � � xd y dy

y e
dx dx

,  y(0) = 1,  y�(0) = 1.

UNIT–III

5. (a) Solve (xy3 + y)dx + 2(x2y2 + x + y4)dy = 0.

(b) If the temperature of the air is 30°C and the substance

cools from 100°C to 70°C in 15 minutes, find when

the temperature will be 40°C.

6. (a) Find the solution of DE,

3

3
4 sin 2

d y dy
x

dx dx
� � .

(b) Using method variation of parameters solve

2

2
cosec

d y
y x

dx
� � .

UNIT–IV

7. (a) Find the unit vector normal to the surface xy2z3 = 4 at

the point (1, 2, 3).

(b) Give the Physical interpretation of divergence.
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8. (a) If 2ˆ ˆF 3xyi y j� � , evaluate F . Rd� , where C is the

curve in the xy-plane y = 2x2 from (0, 0) to (1, 2).

(b) Evaluate 
2 2 2

C

( ) ( )x xy dx x y dy� � �� , using Green's

theorem, where C is the square formed by the lines

x = ±1, y = ±1.
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BT-2/M-20 32026
TECHNICAL COMMUNICATION

Paper–HS-101N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit.

UNIT–I

1. Define communication. Discuss ways to overcome major

barriers to communication with suitable examples. (5,10)

2. Explain the different stages of the process of communication.

Describe the significance of effective communication for

professional excellence. (5,10)

UNIT–II

3. Write brief notes on the following reading skills :

(a) Scanning.

(b) Critical reading skills.

(c) Inferential skills. (5,5,5)

4. What are the different techniques to develop word accent?

Discuss how to develop voice quality? Explain rhythm in

connected speech? (5,5,5)
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UNIT–III

5. Describe the significance of job interviews today. Discuss

the kinds of questions that may be asked during an interview.

Describe in brief the strategies to deal with loaded and open

questions? (5,5,5)

6. Write short notes on the following :

(a) Nature and importance of oral presentation.

(b) Audience analysis for oral presentation.

(c) Organizing an oral presentation. (5,5,5)

UNIT–IV

7. Write letters of application with resume in response to the

following advertisements. Assume that you have requisite

qualification and experience:

Senior Consulting Engineer at Avaya Pune Development

Centre :

(a) BE in Information Technology.

(b) 3+years of IT industry experience.

(c) Strong skills in Database, Networking, or C++.

(d) Exposure to marketing skills.

(e) Strong analytical and trouble shooting skills. (10,5)
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8. Write an article on any one of the following topics given :

(a) Media and Society.

(b) Life during Pandemic.

(c) Climate Change Crisis : Is it for real? (15)



Roll No. ...................... Total Pages : 2

BT-2/M-20 32027
FUNDAMENTALS OF BIOTECHNOLOGY

Paper–BT-101 N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit. All questions carry equal marks.

UNIT–I

1. Describe the features of living organisms. Give the structure

of Prokaryotic plant cell and write the functions of

Organelles. (15)

2. Explain the structure and function of Choloroplast,

mitochondrial. (15)

UNIT–II

3. Explain different types of Mutation and write the steps of

replication. (15)

4. Differentiate between Mitosis and Meiosis. Write about

genetics of blood groups. (15)

UNIT–III

5. What do you mean by Genetically modified organisms. Write

about the tools of recombinant DNA technology. (15)
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6. Describe the process and tools used for production of

transgenic animals and plants. (15)

UNIT–IV

7. Write note on :

(a) BioMEMS.

(b) Biosensors. (15)

8. Describe the scope of biotechnology in Agriculture and
Forensic Science. (15)



Roll No. ...................... Total Pages : 3

BT-2/M-20 32028
ENGINEERING  DRAWING  AND  GRAPHICS

Paper : ME-105N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all selecting at least one question

from each unit.

UNIT–I

1. Draw the projections of the following points on a common

reference line :

(a) A, 35 mm above the H.P. and 15 mm in front of the

V.P.

(b) B, 20 mm above the H.P. and 30 mm behind the V.P.

(c) C, 35 mm below the H.P. and 40 mm behind the V.P.

(d) D, 30 mm below the H.P. and 20 mm in front of the

V.P.

(e) E, 30 mm below H.P. and in V.P. 15

2. A line CD 75 mm long has its end C 10 mm above H.P. and

15 mm in front of V.P. The top view and front view measure

60 mm and 40 mm respectively. Draw the projection of line

and determine its inclinations with H.P. and V.P. Also draw

its traces. 15
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UNIT–II

3. A triangular plane is in the form of an isosceles triangle

having base with a 30 mm side and altitude of 40 mm. It is

kept in the first quadrant such that the surface is

perpendicular to both H.P. and V.P. Draw its projections

when the base is parallel to the V.P. 15

4. A hexagonal pyramid has an altitude of 60 mm and side

base 30 mm. The pyramid rests on one of its side of the

base on H.P. such that the triangular face containing that

side is perpendicular to H.P. Draw the front and top views.

15

UNIT–III

5. A pentagonal pyramid, side of base 30 mm and axis 65 mm

long, has its base lying on horizontal plane and an edge of

the base parallel to the V.P. A horizontal section plane cuts

it at a distance of 25 mm above the base. Draw its front

view and sectional top view. 15

6. Draw the development of the truncated hexagonal pyramid

with a 30 mm base side and a 60 mm height, which is resting

on its base in the H.P. such that an edge of the base is

perpendicular to V.P., when an auxiliary cutting plane

making an angle of 60° with H.P., bisects the axis. 15
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UNIT–IV

7. Draw the front view, top view and side view of the following
object :

15
Figure 1.

8. Describe the use of the following commands in AUTOCAD
using suitable examples :

(a) Line.

(b) Copy.

(c) Mirror.

(d) Offset.

(e) Fillet. 15



Roll No. ...................... Total Pages : 2

BT-2/M-20 32030
BASICS OF ELECTRONICS ENGG.

Paper–ECE-101N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit.

UNIT–I

1. (a) Differentiate between active and passive components

with examples. 7½

(b) Differentiate between avalanche breakdown and zener

breakdown mechanisms. 7½

2. What is a diode? Discuss the V-I characteristics of a P-N

junction diode. Also explain the (i) No applied bias

(ii) Forward bias (iii) Reverse bias modes of P-N junction

diode. 15

UNIT–II

3. (a) What is Barkhausen criterion? Discuss in detail. 7½

(b) Discuss transistor as an amplifier. 7½

4. Discuss in detail the input and output characteristics of a

common base transistor configuration. 15
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UNIT–III

5. (a) Discuss the concept of virtual short in op-amp. 7½

(b) How an op-amp works as an integrator? Discuss in

detail. 7½

6. (a) If the input resistance is Rl = 1 K ohm and feedback

resistance RF = 20 K ohm. Find the voltage gain in

case of non-inverting op-amp. 7½

(b) Draw and explain the ideal voltage transfer curve of an

op-amp. 7½

UNIT–IV

7. Discuss in detail the working and V-I characteristics of an

enhancement and depletion MOSFET. 15

8. Explain the working, characteristics and applications of SCR.

15



Roll No. ...................... Total Pages : 3

BT-2/M-20 32031
ELECTRICAL TECHNOLOGY FUNDAMENTALS

Paper–EE-101N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question
from each unit.

UNIT–I

1. (a) Explain KVL & KCL with example in details. 5

(b) Explain Superposition theorem in details. 5

(c) Three resistors 12 ohm, 18 ohm and 36 ohm are
connected in parallel. This parallel circuit is connected
in series with a resistor 'R'. The whole circuit is
connected to supply of 60 Volt and it is found that
power developed in 12 ohm resistor is 48 watts.
Determine the value of R and total power. 5

2. (a) Determine the current in the 4 � branch in the circuit
by using mesh analysis shown in below Fig. 10

12 V 10 V

24 V

2 � 2 �

12 �

1 � 3 �

4 �
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(b) State the Maximum power transfer theorem. Show that
for Max Power transfer load resistance equal to internal
resistance. 5

UNIT–II

3. (a) Two coils A and B are connected in series across a
240 V, 50 Hz supply. The resistance of A is 5 ohm
and the inductance of B is 0.015H. If the input from
the supply is 3 KW and 2 K VAR, find the inductance
of A and resistance of B. 5

(b) Derive the resonant frequency of a standard parallel
circuit (C Paralleled with RL). 5

(c) Convert a delta connected set of unequal resistors into
star. 5

4. (a) Explain in detail the theory of sinusoidal frequency
response of series RLC ckt, including condition of
resonance. 10

(b) What do you mean by power factor? Explain drawbacks
of low power factor. 5

UNIT–III

5. (a) Establish relation between line voltage & phase voltage
in a 3 phase star connected balanced power system.

5

(b) Explain in detail the two wattmeter method of power
measurement for a star connected inductive load (RL
series) for [II/6>�] with suitable steps containing
equations, ckt. and phasor diagram. And also explain
the effect of power factor on two wattmeter readings.

10
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6. (a) Draw and explain equivalent circuit of a 1-phase
transformer when primary parameters referred to
secondary side. Also write label (name/meaning) of
each parameter. 5

(b) Explain open and short circuit test on single phase
transformer. 5

(c) Explain the concept of auto transformer. 5

UNIT–IV

7. (a) Explain the working principle of three phase Induction
Motor. 5

(b) Derive the equation for back EMF developed in DC
Motor. 5

(c) Explain different types of D.C. Motor with circuit
diagrams. 5

8. Write shorts notes on any three of following :

(a) Alternator.

(b) Speed control of DC Motor.

(c) Synchronous motor.

(d) Split Rings. 15



Roll No. ...................... Total Pages : 3

BT-2/M-20 32032
INTRODUCTION  TO  COMPUTERS  PROGRAMMING

Paper–CSE-101N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit. All questions carry equal marks.

UNIT–I

1. (a) Explain working of a computer along with its block

diagram in detail. 7.5

(b) Differentiate between machine, assembly and high-level

languages. 7.5

2. (a) What is a flowchart? Draw a flowchart to find greatest

of three numbers. 7.5

(b) Write down the steps to solve a problem on a computer.

7.5

UNIT–II

3. (a) Explain various data types available in ‘C’. 7.5

(b) What do understand by unary, binary and ternary

operators in ‘C’? Explain with examples. 7.5
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4. (a) Use of goto should be avoided. Explain a typical

example where we find the application of goto becomes

necessary. 5

(b) What are the various ways to input a string with or

without a blank space? Explain with the help of

examples in each case. 5

(c) Which of the following arithmetic expressions are valid?

If valid, give the value of the expression; otherwise

give reason.

(i) 25/3%2 (ii) +9/4+5 (iii) 7.5%3 (iv) 21%(int)4.5

(v) (5/3)*3+5%3. 5

UNIT–III

5. (a) What do you understand by function? Explain the

various benefits of using functions. 7.5

(b) Define an array. How an array can be declared? Specify

and explain various types of array. 7.5

6. Write down a program in ‘C’ to sort a list of strings. 15

UNIT–IV

7. (a) Discuss the file operations that can take place in C.

7.5

(b) How memory can be allocated dynamically in C?

Explain. 7.5
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8. (a) How can you pass structures to a function? Explain

using suitable examples. 7.5

(b) Differentiate between random, text and binary files in

C. 7.5



Roll No. ...................... Total Pages : 2

BT-2/M-20 32033
SEMICONDUCTOR PHYSICS

Paper : BS-115A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each Unit.

UNIT–I

1. (a) Explain hep structure and find its packing fraction. 7

(b) What do you mean by point defects in solids? Derive

an expression for Concentration of Schottky defects in

a crystal. 8

2. (a) Name various types of bonds in solids and give one

example of each. 7

(b) Discuss in brief crystal structure of sodium chloride and

cesium chloride. 8

UNIT–II

3. (a) What do you mean by De-Broglie wave. Show that the

De-Broglie group velocity associated with the wave

packet is equal to the velocity of the particle. 8

(b) Derive Schrodinger time dependent equation for matter

waves. Give physical Significance of the wave function.

7
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4. (a) What is the need and origin of quantum mechanics?

7

(b) State Uncertainty Principle and discuss its various
applications. 8

UNIT–III

5. (a) Explain electrical conduction in metals using Drude's
electron gas model. 8

(b) What is Fermi-Dirac distribution function ? What is the
effect of temperature on Fermi function. 7

6. (a) Based on band theory of solids, distinguish between
conductors, semiconductors and insulators. 8

(b) Explain briefly success and drawbacks of free electron
theory. 7

UNIT–IV

7. (a) What do you mean by intrinsic semiconductor? Derive
an expression for carrier concentration in intrinsic
semiconductor. 8

(b) Explain the working and characteristics of field effect
transistor. 7

8. (a) What are extrinsic semiconductors? Explain conductivity
of charge carriers in  n-type and p-type semiconductors.

8

(b) Describe the principle and working of semiconductor
laser. 7



Roll No. ...................... Total Pages : 4

BT-2/M-20 32034
CHEMISTRY

Paper–BS-101A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each Unit. All questions carry equal marks.

UNIT–I

1. (a) Explain the pi-molecular orbitals of Buta-1,3-diene. 5

(b) Write down the necessary conditions for the formation

of Molecular Orbitals from atomic orbitals. Also specify

the characteristics of Molecular Orbitals. 5

(c) Explain the bond order of CO+ = 3.5 on the basis of

Molecular Orbital energy level diagram. 5

2. (a) What is Bond Theory ? Differentiate n-type and p-type

semiconductors using proper examples. 5

(b) Write the postulates of crystal field theory. Explain the

energy level diagram of [Co(NH3)6]3+. 6

(c) What are the basic conditions for a compound to be

aromatic ? Differentiate benzenoids and non-benzenoids

using suitable examples. 4
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UNIT–II

3. (a) Define spectroscopy term. Give the selection rules for

transitions. Explain the various transitions occurring in

electronic spectroscopy. 5

(b) Define the following terms with examples (any five) :

(i) Chromophore.

(ii) Hyper chromic shift.

(iii) Red shift.

(iv) Hypochromic shift.

(v) Blue shift.

(vi) Auxochrome. 10

4. (a) Differentiate the phenomenon fluorescence and
phosphorescence. Give the applications of fluorescence
in the field of medicines. 7

(b) Give the full form of IR spectroscopy. Which
compounds are IR active ? Explain different stretching
and bending vibrations that may occur in a molecule.

8

UNIT–III

5. (a) Define following terms :

(i) Reversible process.

(ii) Electrochemical cell with example.

(iii) Reduction process with example. (1+2+2=5)

(b) Give Nernst equation. Explain its significance. 6

(c) Define free energy and give its significance. 4



6. (a) Write electronic configuration of these elements–

Cr and calcium. 2

(b) Explain the following order of bond angles–

H2O > H2S > H2Se. 3

(c) Describe the postulates of VSEPR theory. Explain the

geometry of BeF2 and SF2 on the basis of this theory.

4

(d) Define the terms–Polarisation, Polarisability and

polarising power. Describe Fajan's rules and using these

rules, explain which of the following compounds is

more covalent and why ?

(i) AgCl or AgI.

(ii) LiCl or KCl. 6

UNIT–IV

7. (a) Describe the synthesis of Aspirin drug molecule

(Mechanism and Procedure). 5

(b) Define � and �-elimination. Differentiate E1 and E2

mechanisms with suitable examples. 7

(c) Define cyclisation reaction mention at least two

examples. 3

8. (a) Define the term Isomer. Explain the different types of

structural isomers with example. 8
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(b) Define the term Optical Activity of a compound. Give

the condition to be fulfilled by the molecule to be

optically active. 3

(c) Write E or Z/R or S configuration (whichever

applicable) for the following :

(i) HOOC
C = C

C = C
Cl Br

OH

OHH

(b)

(a)

(ii) COOH

H

OH

CH3

HC C�

NC a

b

(2+2=4)
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Roll No. ...................... Total Pages : 4

BT-2/M-20 32035
PROGRAMMING FOR PROBLEM SOLVING

Paper : 2 (two) (ES-105A)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all by selecting at least one

question from each unit. All questions carry equal marks.

UNIT–I

1. (a) Define input and output devices. Explain following

input devices in brief:

(i) Keyboard.

(ii) Mouse. 5

(b) Differentiate following:

(i) Impact and non-impact printers.

(ii) Primary and secondary memory. (2×5=10)

2. (a) Explain following languages with their advantages and

limitations:

(i) Machine language.

(ii) Assembly language. (2×3½=7)

(b) Perform following conversion:

(i) (EF.2C)16 =  (?)2.

(ii) (36.05)8 = (?)10. (2×2=4)
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(c) Using 2's complement method, perform following
operations:

(i) (1001)2 + (0100)2 = (?).

(ii) (–23)10 + (45)10 = (?). (2×2=4)

UNIT–II

3. (a) What are the features of using C-language ? Explain
them in detail.

(b) How many storage classes does the C-language
support ? Why do we need different types of such
classes ?

(c) Define unformatted input/output functions which are
used in C language. Also give example to explain these
functions. (3×5=15)

4. (a) What is the importance of switch case statement ? In
which situations is a switch case statement desirable ?
Also write its limitations. Write a program to print the
days of a week by using switch statement. 8

(b) What is difference between a while loop and do-while
loop ? Write their general syntax. Also write a program
using array declaration to generate first N terms of
Fibonacci series. 7

UNIT–III

5. (a) Define an array. What type and range must an array
subscript have ? Can an array index be negative ? Write
a program in C-language to sort the number stored in
an array in descending order. 9



(b) Define strings. Write a program in C-language that

accept two given string at runtime and append the first

10 characters of first string at the end of second string.

6

6. (a) Differentiate following with example:

(i) Local and global variables.

(ii) Formal and actual parameters.

(iii) Static and register variables. (3×3=9)

(b) Define built-in and user-defined functions. How they

differ from each other ? Also write a program in C

language using user-defined function to compute the

sum of digits of a given integer number. 6

UNIT–IV

7. (a) What is an array of pointers. How is it declared ? Which

arithmetic operations are possible with pointers ?

(b) Explain the features of pointers.

(c) What is difference between call by value and call by

reference ? Explain the call by reference by giving an

example. (3×5=15)

8. (a) Define structure. How it differ from an array ? Write a

program that takes book id, author name, publisher

name and price for a book as input and print the same

information as output. 8
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(b) Define data files. Enlist the different file access modes

that are available in C programming language. 4

(c) What is the purpose of fopen() and fclose() function ?

Is it mandatory to use this in a program that process a

data file ? 3
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Roll No. ...................... Total Pages : 10

BT-2/M-20 32036
ENGLISH

Paper : HM-101-A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions.

1. (a) Correct the following sentences : (10)

(i) His son-in-laws have come home.

(ii) In three weeks time we are going to complete the

work.

(iii) The woman which works here is from Japan.

(iv) Every students likes the teacher.

(v) Does she has a car?

(vi) That only, she is very arrogant.

(vii) I cannot cope up with this pressure.

(viii) What is the time in your watch?

(ix) Our classroom is in the second floor.

(x) He has white hairs.

(b) Punctuate the following sentences: (5)

(i) we have paid our dues we expect all the privileges

listed in the contract
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(ii) I need the following articles a glass a cup a jug

and a napkin

(iii) bravo you have won the match

(iv) he said why do you blame me

(v) I admire his intelligence I detest his character

2. (a) Use the following idioms and phrasal verbs in your

sentences : (10)

(i) calm down

(ii) catch up

(iii) crack down

(iv) chip in

(v) fall out

(vi) sort out

(vii) contribute in

(viii) look down

(ix) look in

(x) end up

(b) Differentiate the following words by making meaningful

sentences: (5)

(i) I want to see the movie ............ (tonight/ tonite).

(ii) The curtains were .............. tied. (loosely/loose)



(iii) The President inaugurated the seminar by .............

the ceremonial lamp. (lightening/lighting)

(iv) I decided to call her in the ................ (knight/night)

(v) The lady wants us to ............... in the house.

(leave/live)

3. Make words with the following suffixes and prefixes: (15)

(i) a ...........,

(ii) dys .........,

(iii) con ...........,

(iv) ad ............,

(v) neo ............,

(vi) peri ............,

(vii) ......... ss,

(viii) .......... ed,

(ix) ........... ian,

(x) .......... al.

(xi) .......... ing

(xii) Pro .........

(xiii) Bio ..........

(xiv) Ab ..........

(xv) ......... ly
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4. Write a precise of the following passage. Also suggest a

suitable title. (15)

Our knowledge of truths, unlike our knowledge of things,

has an opposite, namely error. So far as things are concerned,

we may know them or not know them, but there is no positive

state of mind which can be described as erroneous knowledge

of things, so long, at any rate, as we confine ourselves to

knowledge by acquaintance. Whatever we are acquainted

with must be something; we may draw wrong inferences

from our acquaintance, but the acquaintance itself cannot

be deceptive. Thus there is no dualism as regards

acquaintance. But as regards knowledge of truths, there is a

dualism. We may believe what is false as well as what is

true. We know that on very many subjects different people

hold different and incompatible opinions: hence some beliefs

must be erroneous. Since erroneous beliefs are often held

just as strongly as true beliefs, it becomes a difficult question

how they are to be distinguished from true beliefs. How are

we to know, in a given case, that our belief is not erroneous?

This is a question of the very greatest difficulty, to which no

completely satisfactory answer is possible. There is, however,

a preliminary question which is rather less difficult, and that

is: What do we mean by truth and falsehood? It is this

preliminary question which is to be considered in this chapter.

In this chapter we are not asking how we can know whether

a belief is true or false: we are asking what is meant by the

question whether a belief is true or false. It is to be hoped
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that a clear answer to this question may help us to obtain an

answer to the question what beliefs are true, but for the

present we ask only 'What is truth?' and 'What is falsehood?'

not 'What beliefs are true?' and 'What beliefs are false?' It is

very important to keep these different questions entirely

separate, since any confusion between them is sure to

produce an answer which is not really applicable to either.

There are three points to observe in the attempt to discover

the nature of truth, three requisites which any theory must

fulfill. (1) Our theory of truth must be such as to admit of its

opposite, falsehood. A good many philosophers have failed

adequately to satisfy this condition: they have constructed

theories according to which all our thinking ought to have

been true, and have then had the greatest difficulty in finding

a place for falsehood. In this respect our theory of belief

must differ from our theory of acquaintance, since in the

case of acquaintance it was not necessary to take account of

any opposite.

(2) It seems fairly evident that if there were no beliefs there

could be no falsehood, and no truth either, in the sense in

which truth is correlative to falsehood. If we imagine a world

of mere matter, there would be no room for falsehood in

such a world, and although it would contain what may be

called 'facts', it would not contain any truths, in the sense in

which truths are thins of the same kind as falsehoods. In

fact, truth and falsehood are properties of beliefs and

statements: hence a world of mere matter, since it would
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contain no beliefs or statements, would also contain no truth

or falsehood.

(3) But, as against what we have just said, it is to be observed

that the truth or falsehood of a belief always depends upon

something which lies outside the belief itself. If I believe

that Charles I died on the scaffold, I believe truly, not because

of any intrinsic quality of my belief, which could be

discovered by merely examining the belief, but because of

an historical event which happened two and a half centuries

ago. If I believe that Charles I died in his bed, I believe

falsely: no degree of vividness in my belief, or of care in

arriving at it, prevents it from being false, again because of

what happened long ago, and not because of any intrinsic

property of my belief. Hence, although truth and falsehood

are properties of beliefs, they are properties dependent upon

the relations of the beliefs to other things, not upon any

internal quality of the beliefs.

The third of the above requisites leads us to adopt the view

– which has on the whole been commonest among

philosophers – that truth consists in some form of

correspondence between belief and fact. It is, however, by

no means an easy matter to discover a form of

correspondence to which there are no irrefutable objections.

By this partly – and partly by the feeling that, if truth consists

in a correspondence of thought with something outside

thought, thought can never know when truth has been

attained ~ many philosophers have been led to try to find
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some definition of truth which shall not consist in relation to

something wholly outside belief. The most important attempt

at a definition of this sort is the theory that truth consists in

coherence. It is said that the mark of falsehood is failure to

cohere in the body of our beliefs, and that it is the essence

of a truth to form part of the completely rounded system

which is The Truth.

5. Develop an outline of a presentation on "Racial

Discrimination." (15)

OR

Develop an outline of a presentation on "Global Warming".

6. Write an essay on any one of the following topic given

below : (15)

(i) Cyberspace and internet.

(ii) Digital Economy.

(iii) Need brings greed, if greed increases it spoils breed.

(iv) Humanity as religion.

7. Read the following passage carefully and answer the

questions that follow:

Scientists are primarily moved by curiosity, by the passionate

desire to know how things happen in lite and Nature and

secondly, by the desire to use this knowledge for human

welfare. Nobody can deny that science has rendered
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invaluable service to mankind in various spheres. It is due

to the discoveries of science that we have been able to find

a cure for most diseases and prevent the outbreak of

epidemics, thereby vastly increasing life expectancy. The

most valuable service which science has rendered to mankind

is that it has given it supreme self-confidence. It has given

man the assurance that, instead of being a slave to his

environment, he can control and modify it to suit his needs.

Before the scientific era, an agriculturalist eked out a

precarious existence, his livelihood depending upon the

vagaries of the weather. Insect pests, locusts, drought

devastated his fields. Now we have built huge dams to supply

waters through perennial canals, manufactured fertilizers

which enormously increase agricultural production, produced

effective pesticides, learnt how to prevent soil erosion,

introduced multiple cropping and devised other ways to

improve output. Population control would still be needed if

food production is to keep pace with the growth in numbers,

but the spectacular progress which scientific cultivation has

made possible in the field of agriculture has belied all

Malthusian fears. Progress in the industrial field has been

even more spectacular, thanks to the application of science

to industry. The world, particularly the developed part of it,

now enjoys a standard of living which in former ages was

not even enjoyed by the wealthier classes. The higher

standards of living have made it possible for the governments

to provide the social services on a liberal scale. The machine

has not only relieved man of heavy burdensome tasks, but
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has also provided him with ample leisure in which he can

engage himself in cultural pursuits, cultivate various kinds

of hobbies and travel. It is through science that he has been

able to invent new sources of entertainment and education,

such as cinema, radio and television.

The enormous popularity of these sources of entertainment

proves how useful they are to mankind. Before the invention

of the printing press, education was confined to a small

section of the community and was of a predominantly

religious character. The printing press revolutionized the art

of publication and brought books, periodicals and newspapers

within everyone's reach. Democracy would have been

impossible without the printing press. The modern media of

mass communication are another fruitful source of education,

are being spent on manufacturing weapons of mass

annihilation and space exploration, the affluent nations are

not prepared to help developing nations on a scale which

would make a significant impact on their lives. Many

civilizations in the past perished because the people recklessly

exploited natural resources, exhausted the soil and turned

the land into a desert. Impelled by the profit-motive, nations

are still recklessly exploiting world resources without giving

any serious thought to what would happen a few hundred

years hence. When we know that man has to live on this

planet for millions of years, this policy of exploiting natural

resources and not judiciously conserving them is, to put it

mildly, extremely short-sighted. The same short-sightedness

is being displayed over population growth. Science has
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rendered great service to humanity by finding a cure for

most diseases, by preventing the outbreak of epidemics

which formerly used to kill millions of persons, and by

curtailing the death rate in other ways. But unless men learn

to curtail the birth rate as well, we will, before long, be faced

with a population explosion. Science has not proved that

Malthus was wrong. It has only proved that for some time

natural restraints on population in the form of wars,

pestilences and famines can be held back. This planet can

be made a decent place to live in only if man is wise. Science

gives knowledge and power, but not necessarily wisdom.

Questions :

(i) Explain "The machine has not only relieved man of

heavy burdensome tasks, but has also provided him

with ample leisure in which he can engage himself in

cultural pursuits, cultivate various kinds of hobbies and

travel." (5)

(ii) How are numerous sources of entertainment useful for

man? (5)

(iii) How to make this planet a better place to live in ? (5)
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Roll No. ...................... Total Pages : 3

BT-2/M-20 32037
PROBABILITY AND STATISTICS

Paper : BS-134A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each-unit. All questions carry equal marks.

UNIT–I

1. (a) State and prove addition theorem of probability for n

events.

(b) In a bolt factory, machine A, B and C manufacture

25%, 35% and 40% of the total product respectively,

of these output 5%, 4% and 2% respectively are

defective bolts. A bolt is drawn at random from the

product and is found defective. What are probabilities

that it was manufactured by machine A, B or C?

(08+07)

2. (a) Discuss the following terms:

(i) Discrete Random Variable.

(ii) Probability Mass Function.

(iii) Distribution Function.

(b) Show that the mathematical expectation of the sum of

n random variables is equal to the sum of their

expectation, if all the expectation exist? (08+07)
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UNIT–II

3. (a) A continuous random variable X has a p.d.f.

f(x) = 3x2 ;     0 < x < l
0 otherwise

Find a and b such that (i) P(X � a) = P (X > a) and
(ii) P(X > b) = 0.05.

(b) If F(x) is a continuous distribution function then show
that F(x) lies between 0 and 1. (08+07)

4. Define the Poisson distribution and give a situation in real
life where the distribution is likely to be realized. Obtain the
mean and variance of the distribution. (15)

UNIT–III

5. The distribution of age of males at the time of marriage was
as follows :

Age (in years) : 18-20 20-22 22-24 24-26 26-28 28-30

No. of males : 5 18 28 37 24 22

Find at the time of marriage

(i) The Average age (ii) The Model Age (iii) Median Age.
(15)

6. Calculate Pearson's coefficient of correlation between
advertisement cost and sales as per data given below :

Cost (in '000 Rs.) : 39 65 62 90 82 75 25 98 36 78

Sales (in lakh Rs.) :47 53 58 86 62 68 60 91 51 84

(15)
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UNIT–IV

7. Explain in detail fitting of a straight line by the method of
least square. (15)

8. How would you test the significance for difference of means
of two large populations? (15)



Roll No. ...................... Total Pages : 3

BT-2/M-20 32038
ENGINEERING  GRAPHICS  AND  DRAWING

Paper : ES-109A
(Group–II)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt a total of five questions by selecting at least one
question from each unit.

UNIT–I

1. (a) Describe the significance of Engg. Drawing.

(b) Explain the construction of Diagonal scale with suitable
example. 15

2. (a) Discuss the general methods for generating ellipse.

(b) Define the following :

(i) Cycloid.

(ii) Involute. 15

UNIT–II

3. Draw the projections of the following points on a common
reference line keeping the distance between their projectors
30 mm apart :

(a) Point P is 35 mm below the H.P. and in the V.P.

(b) Point Q is 40 mm in front of the V.P. and 25 mm below
the H.P.
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(c) Point R is 45 mm above the H.P. and 20 mm behind

the V.P.

(d) Point S is 30 mm below the H.P. and 45 mm behind

the V.P.

(e) Point T is both in H.P. and V.P. 15

4. A straight line PQ has its end P 20 mm above H.P. and

30 mm in front of the V.P. and the end Q is 80 mm above H.P.

and 70 mm in front of V.P. If the end projectors are 60 mm

apart, draw the projections of the line. Determine its true length

and true inclination with the reference plane. 15

UNIT–III

5. A pentagonal pyramid of base side 30 mm and axis 60 mm

is resting on its base in the H.P. with an edge of the base

parallel to the V.P. A horizontal section plane cuts the

pyramid bisecting the axis. Draw its front view and top

sectional top view. 15

6. A cylinder of base diameter 50 mm and axis 70 mm is resting

on ground with its axis vertical. It is cut by a section plane

perpendicular to the V.P. inclined at 45° to the H.P., passing

through the top of a generator and cuts all the other

generators. Draw the development of its lateral surface. 15

UNIT–IV

7. (a) Describe the construction of an isometric scale.

(b) Explain the principles of isometric projection. 15
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8. Fig. 1 shows two views of an object. Draw isometric view
of the object. 15

24

24

8 8

8

8

70
o’

74
26

26 26

28

60

12
8

All dimensions are in mm.

Fig. 1



Roll No. ...................... Total Pages : 2

BT-2/M-20 32040
BIOLOGY

Paper : ES-141A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one from
each unit. All questions carry equal marks.

UNIT–I

1. (a) Differentiate between Prokaryotic and Eukaryotic cell
with the help of diagram.

(b) Write the characteristic features of living organisms.
(10,5)

2. (a) Classify the organisms on the basis of energy and
carbon utilization.

(b) Draw the diagram of Nucleus and Endoplasmic
reticulum and write their functions. (5,10)

UNIT–II

3. (a) Explain different structures and form of DNA how it
differs from RNA.

(b) Differentiate between primary & secondary proteins.
(10,5)

4. Write notes on:

(a) Classification of enzymes.

(b) Effect of pH and temperature on enzyme activity. (15)
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UNIT–III

5. Explain different stages of meiosis and its significance.
(15)

6. Explain Mendels Law of inheritance. (15)

UNIT–IV

7. Explain the role of biology in agriculture and medicine.
(15)

8. Write notes on :

(a) Biosensors.

(b) BioMEMS. (15)



Roll No. ...................... Total Pages : 3

BT-2/M-20 32041
BASIC  ELECTRICAL  ENGINEERING

Paper : ES-101A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question
from each unit.

UNIT–I

1. (a) Explain Loop current method with example in detail.
5

(b) Explain Superposition and Maximum power transfer
theorem in brief. 5

(c) Three resistors 12 ohm, 18 ohm and 36 ohm are
connected in parallel. This parallel circuit is connected
in series with a resistor ‘R’. The whole circuit is
connected to supply of 60 volt and it is found that
power developed in 12 ohm resistor is 48 watts.
Determine the value of R and total power. 5

2. Find both the Norton's and Thevenin's equivalent circuits
w.r.t. the load resistor of 8 ��in the network shown below :

A B C

DEF

15 V 15 V 25 V

10 �

10 �

���

���

���

���

���

15

�������	
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UNIT–II

3. (a) Two coils A and B are connected in series across a

240 V, 50 Hz supply. The resistance of A is 5 ohm

and the inductance of B is 0.015 H. If the input from

the supply is 3 kW and 2 kVAR, find the inductance

of A and resistance of B. 5

(b) Derive the resonant frequency of a standard parallel

circuit (C paralleled with RL). 5

(c) Convert a delta connected set of unequal resistors into

star. 5

4. (a) Explain in detail the theory of sinusoidal frequency

response of series RLC ckt. including condition of

resonance. 10

(b) What do you mean by Electric power? Explain its types.

5

UNIT–III

5. (a) Establish relation between line voltage & phase voltage

in a 3-phase star connected balanced power system.

5

(b) Explain in detail the two-wattmeter method of power

measurement for a star connected inductive load (RL

series) for |�/6 >� �] with suitable steps containing

equations, ckt. & phasor diagram. And also explain the

effect of power factor on two-wattmeter readings. 10
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6. (a) Draw and explain equivalent circuit of a 1-phase

transformer when primary parameters are referred to

secondary side. Also write label (name/meaning) of

each parameter. 5

(b) Explain open and short circuit test on single phase

transformer. 5

(c) Explain the concept of auto transformer. 5

UNIT–IV

7. (a) Explain the working principle of Three phase Induction

motor. 5

(b) Derive the equation for back EMF developed in DC

motor. 5

(c) Explain different types of DC motors with circuit

diagrams. 5

8. Write short notes on any three of the following :

(a) Switch Fuse Unit.

(b) Types of Cables.

(c) Synchronous Motor.

(d) MCCB. 15



Roll No. ...................... Total Pages : 3

BT-2/M-20 32042
INTRODUCTION  TO  ELECTROMAGNETIC  THEORY

Paper–BS-119A
Opt. No. : II

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions, selecting at least one question
from each unit.

UNIT–I

1. (a) State and prove Gauss's theorem in electrostatics. What
are preconditions of its applicability? 10

(b) Show mathematically that the charge always resides on
the outer surface of a charged conductor. 5

2. (a) Prove that energy density (energy /volume) in a region
of a uniform electric field 'E' in vacuum is given by

2
0

1
E

2
� . 8

(b) Use Gauss's theorem to find the expression for Electric
field for uniformly charged infinite cylinder. 7

UNIT–II

3. What do you mean by the following :

(a) Bound charges. 3

(b) Permittivity. 3
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(c) Dielectric constant. 3

(d) Susceptibility. 3

(e) Electric displacement. 3

4. Establish the boundary conditions for the electric field on
the interface between two dielectric media of different relative
permittivity. 15

UNIT–III

5. (a) State Biot-Savart's law for the magnetic flux density
due to a steady line current element in free space. 10

(b) Explain divergence of magnetic field. 5

6. What do you mean by the following :

(a) Bound currents. 3

(b) Linear and non-linear media. 3

(c) Ferromagnetism. 3

(d) Magnetic Susceptibility. 3

(e) Permeability. 3

UNIT–IV

7. (a) Write down the Maxwell's equations in differential and
integral forms for time varying fields. 5

(b) How Maxwell fixed Ampere's law? Explain briefly.
5

(c) Explain briefly, how an EM wave propagates in linear
media? 5



�������
������ �

8. (a) Deduce the energy density (energy /volume) in a region
of a uniform magnetic field of density 'B' in vacuum.

10

(b) Draw a neat and labelled diagram of a plane
electromagnetic wave. 5



Roll No. ...................... Total Pages : 3

BT-2/M-20 32043
MATHEMATICS

(Calculus and Ordinary Differential Equations)
Paper : BS-136 (A)

(Group-II)
Opt. (II)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all selecting at least one from
each unit.

UNIT–I

1. (a) For what values of a and b is the differential equation
(x3 + y) dx + (ax + by3) dy = 0 exact ? Also find the
solution of the equation. 7½

(b) Solve the PDE y = 2px – xp2. 7½

2. (a) Solve the equation (D3 – 2D2 + 4D)y = e2x + sin 2x.
7½

(b) Find the solution of the differential equation

2
2

2
( 2) ( 2) 3 4

d y dy
x x y x

dxdx
� � � � � � . 7½

UNIT–II

3. (a) Evaluate the integral 1xy x y dx dy� ��� , over the

triangle bounded by x = 0, y = 0 and x + y = 1. 7½
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(b) Change the order of integration and evaluate

2 2

2 20

.

a a ba

a a y

dx dy

� �

� �

� � 7½

4. (a) Find the area bounded by the curves y2 = 4x and
2x – 3y + 4 = 0. 7½

(b) Evaluate the integral 

2 2
/ 2 cos

0 0 0

.

a ra

r dz dr d
� �

�

�

� � � 7½

UNIT–III

5. (a) If the directional derivative of f = ax2 + by + 2z at the
point (1, 1, 1) is maximum in the direction of ˆˆ ˆi j k� �
then find the values of a and b. 7½

(b) Calculate �2f, where

f = 3x2z – y2z3 + 4x2y + 2x – 3y – 5

at the point (1, 1, 0). 7½

6. (a) Evaluate 
C

F.dr� , where F = (2x + y2) ˆ ˆ(3 4 )i y x j� �

and C is the triangle in the xy-plane with vertices
(0, 0), (2, 0) and (2, 1). 7½

(b) Using the Cartesian form of the Gauss's Divergence

theorem, evaluate 
S

( 2 3 )x dy dz y dz dx z dx dy� ��� ,

where S is the closed surface of the sphere

x2 + y2 + z2 = 1. 7½
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UNIT–IV

7. (a) Find the values of a and b such that the function
f(z) = x2 + ay2 – 2xy + i(bx2 – y2 + 2xy) is analytic.
Also, find f�(z). 7½

(b) Construct the analytic function whose real part is
cos x. cosh y. 7½

8. (a) Using Cauchy's integral formula, evaluate

2
C

( 2) ( 1)

ze
dz

z z� �� , where C is |z| = 3. 7½

(b) Evaluate 2
C

1

( 1) ( 2)

z
dz

z z

�
� �� , where C is |z – i| = 2.

7½
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BT-2/M-20 32044
APPLIED PHYSICS

Paper : BS-111A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question
from each unit.

UNIT–I

1. (a) Explain the principle, construction and working of
Michelson's interferometer. How will you determing the
wavelength of monochromatic light using Michelson's
interferometer? (10)

(b) Describe the formation of interference fringes in case
of wedge-shaped film. (5)

2. (a) Discuss the theory of plane transmission diffraction
grating. Explain secondary maxima and minima, width
of principal maxima, and overlapping of spectral lines.

(10)

(b) Derive an expression for resolving power of diffraction
grating. (5)

UNIT–II

3. (a) Describe the construction and working of biquartz
polarimeter. (10)

(b) Write a note on Nicol Prism. (5)
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4. (a) Explain He-Ne laser. (10)

(b) What are the applications of laser? (5)

UNIT–III

5. (a) What is an optical fiber? Classify optical fibers based
on modes and refractive index profile. (10)

(b) Describe fiber optics communication system. (5)

6. (a) Discuss piezoelectric method for production of
ultrasonic waves. (10)

(b) Write down the properties of ultrasonic waves. (5)

UNIT–IV

7. (a) How gamma radiations interact with matter? (8)

(b) What do you mean by Relative Biological Effectiveness
(RBE)? (7)

8. (a) What are the biological effects of nuclear radiations?
(8)

(b) Write a note on Biomaterials. (7)


