
Page 1 of 2

Hall Ticket Number :

Code: 4GC31
II B.Tech. I Semester Supplementary Examinations November 2016

Mathematics –II
( Common to CE & ME )

Max. Marks: 70 Time: 3 Hours
Answer all five units by choosing one question from each unit ( 5 x 14 = 70Marks )

*********
UNIT–I

1. a) Find the rank of the matrix
























7036

2313

4211

1132

by reducing it into Row-

Echelon form. 8M
b) Test for consistency and solve the system of equations:

6M
OR

2. a) Verify Cayley-Hamilton theorem for 









32

41
A and express the matrix

polynomial IAAAAA 101174 2345  as linear polynomial in A . 7M

b) Find the eigen values and eigen vectors of the matrix
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102

A .

7M
UNIT–II

3. a) Using Regula-falsi method, find the root of the equation 2xex correct to
three decimal places. 7M

b) Apply Lagrange’s interpolation scheme to estimate the value of x when
15y for the following data.

x 5 6 9 11
y 12 13 14 16 7M

OR

4. Evaluate 
2

0

sin



dxx using i) Trapezoidal rule ii) simpson’s 3/8 rule.

(Divide the range into 10 equal parts) 14M
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UNIT–III

5. Use Modified Euler’s method to find an approximate value of y when 1x ,

given that 0)0(,  yyx
dx

dy (choose step length 2.0h ).
14M

OR
6. Apply 4th order Runge-Kutta method to find )2.0(y for the equation

1)0( 



 y
xy

xy

dx

dy insteps of 1.0
14M

UNIT–IV

7. Obtain Fourier cosine series and sine series of a function  xxxf 0,)( .

Hence deduce that
87

1

5

1

3

1

1

1 2

2222


 .

14M
OR

8. a) Form the partial differential equation by eliminating arbitrary function F from
0),( 2  zyxzxyF . 7M

b) Solve 0)32cos(
2

3





yx
yx

z by the method of separation of variables.
7M

UNIT–V

9. a) If )(zf is an analytic function of z , show that 22

2

2

2

2

)(4)( zfzf
yx














 .

9M
b) Determine the analytic function whose real part is yey x cos . 5M

OR

10. Evaluate  



c

z

dz
iz

e

2

3

, where c the boundary of the square with the vertices

iand 1 . 14M
***
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II B.Tech. I Semester Supplementary Examinations November 2016
Electrical Engineering and Electronics Engineering

( Common to ME, CSE & IT )
Max. Marks: 70 Time: 3 Hours

Answer all five units by choosing one question from each unit ( 5 x 14 = 70 Marks )
*********

UNIT–I

1. a) How the Network elements can be classified. Explain it clearly. 7M
b) In the network shown in figure 1b, find all branch currents and voltage drops

across all resistors.

7M
OR

2. a) Define ohms law and its limitations 4M
b) A current of 10 A flows through a resistor for 10 min. and the power

dissipated by the resistor is 100 W. Find the p.d. across the resistor and the
energy supplied to the circuit 5M

c) Four resistors of 2 ohm, 3 ohm, 4 ohm & 5 ohm respectively, are connected
in parallel. What potential difference must be applied to the group in order
that total power of 100 W may be absorbed? 5M

UNIT–II

3. a) Explain the principle of operation of generator 8M
b) A 240V,dc shunt motor takes 32 A of line current of the armature and field

resistances are 1.2Ω and 240Ω respectively of the load torque remains constant,
find the resistance inserted in series with the armature to have the speed. 6M

OR
4. a) Explain the concept of self- excitation of dc generator and list out the types of

generator 7M
b) A 220V, DC shunt motor taker a total current of 100 A and runs at 750 rpm.

The resistance of the armature winding and shunt field winding are 0.1 Ω and
40 Ω respectively. Find the torque developed by armature. 7M

R-14
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UNIT–III
5. a) What is regulation? Derive an expression for the approximate voltage regulation 7M

b) 3-phase, 6 pole, 50 Hz induction motor has a slip of 1% at no-load and 3% at
full load. Determine (i) Synchronous speed (ii) No-load speed (iii) Full load
speed (iv) frequency of motor current at full load 7M

OR
6. a) Explain the principle of operation of an alternator with neat diagram 7M

b) A single phase transformer working at unity power factor has an efficiency of 90% at
half load and full load of 500 W. Determine the efficiency at 75% of full load 7M

UNIT–IV
7. a) Explain V-I characteristics of P-N junction diode. 7M

b) Write short note on single stage CE amplifier 7M
OR

8. a) Explain the working of P-N-P transistor and mention its input-output characteristics. 7M
b) Explain the operation of half wave and full wave rectifiers with neat circuit diagrams 7M

UNIT–V
9. Derive the expression for electro static deflection of CRO 14M

OR
10. Explain the operation of CRO with a neat sketch. CRO is used to measure

frequency and amplitude of a signal. Explain how 14M
***
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II B.Tech. I Semester Supplementary Examinations November 2016

Mechanics of Solids
( Mechanical Engineering )

Max. Marks: 70 Time: 3 Hours
Answer all five units by choosing one question from each unit ( 5 x 14 = 70 Marks )

*********
UNIT–I

1. a) A tensile test was conducted on a specimen. The following data was obtained from the
test: Diameter =22mm; Gauge length of extensor meter = 200 mm; Least count of
extensor meter = 0.001 mm; at a load of 22 kN, extensor meter reading = 60; at a load
of 36 kN, extensor meter reading = 94; Yield load = 95 kN; Maximum load=157kN;
Diameter at neck=15mm; Final length over 100 mm original length=132 mm. Find
Young’s Modulus, yield stress, ultimate stress, percentage elongation and percentage
reduction in area. 10M

b) Draw the stress-strain diagram of mild steel specimen subjected to tensile test and mark
the salient points. 4M

OR
2. a) What are the three types of stresses? Give the relationship between them. 4M

b) The composite bar shown in Fig.1 is subjected to a tensile force of 30 kN. The extension
observed is 0.372 mm. Find the Young’s modulus of brass of 20 mm diameter.
If Young’s modulus of steel of 30 mm diameter is 2X105 N/mm2.

10M
UNIT–II

3. Draw the shear force and bending moment diagrams and find the maximum bending
moment for the beam shown in Fig.2.

14M
OR

4. Draw the shear force and bending moment diagram for the beam and locate the point
of contraflexure if any for the beam shown in Fig.3.

14M

R-14
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UNIT–III

5. a) Derive an expression for = = 7M
b) A rectangular beam 300 mm deep is simply supported over the span of 4 m.

Determine the uniformly distributed load per meter which the beam may carry,
if the bending stress should not exceed 120 N.mm2. Take I=8x106 mm4. 7M

OR
6. a) What is shear center? Mention its practical significance. 4M

b) An I section beam 350 X 150 mm has a web thickness of 10mm and a flange
thickness of 20 mm. If the shear force acting on a section is 40 kN, find the
maximum shear stress developed in the I section. 10M

UNIT–IV

7. A simply supported beam of length 7m is supported at its ends. It is carrying two
point loads of  5 kN at a distance of 1m and 2m respectively from the left end of
the beam. Determine the slope at the support points, the deflection under the
applied loads and the position and magnitude of maximum deflection. Take E
as 90 GPa and I as 18x10-6 m4. 14M

OR
8. a) Write the assumptions made in torsion equation. 4M

b) Find the angle of twist per metre length of a hollow shaft of 100 mm external
diameter and 60 mm internal diameter, if the shear stress is not to exceed 35
MPa. Take modulus of rigidity G = 85 GPa.

10M
UNIT–V

9. A closed cylindrical vessel made of steel plates 4 mm thick, carries fluid under
pressure of 3.5 N/mm2. The diameter of the cylinder is 27 cm and length is 77
cm. Calculate the longitudinal and hoop stresses in the cylinder wall and
determine the change in diameter, length and volume of the cylinder. Take
E=2.1 x 105 N/mm2 and Poisson’s ratio = 0.3. 14M

OR
10. Find the Euler’s crippling load for a hollow cylindrical steel column of 38 mm

external diameter and 2.5 mm thick. Take length of the column as 2.3 m and
hinged at its both ends. Take E= 205 kN/ mm2. Also determine the crippling load
by Rankine’s formula using fc= 335 N/mm2 and a= 1/7500.

14M
***
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Metallurgy & Material  Science
(Mechanical Engineering)

Max. Marks: 70 Time: 3 Hours
Answer all five units by choosing one question from each unit ( 5 x 14 = 70 Marks )

*********
UNIT–I

1. What are the three basic methods of grain size measurement recommended
by ASTM? Explain the procedure in each method briefly. Why is the estimate
of grain size by any of the above methods not a precise one? 14M

OR
2. What are solid solutions? What is their classification? Explain the Hume

Rothery rules that decide the solid solubility? 14M
UNIT–II

3. Sketch the Iron carbide diagram to scale and label the details. What are the
important structures observed and their characteristics? Write down the
invariant reactions observed in the diagram. 14M

OR
4. a) Explain the solidification of a eutectic system taking three typical compositions. 7M

b) Outline the properties and applications of Eutectic alloys. 7M
UNIT–III

5. What are nodular cast Irons? How are they produced? Compare Nodular Cast
iron with Grey Cast Iron as regards properties and applications. 14M

OR
6. What are bronzes? What are its types? Write important notes on tin bronzes.

Why is lead added to tin bronzes? 14M
UNIT–IV

7. a) What are ferritic and austenitic stabilizers? What is their effect on eutectoid
temperature and composition? 7M

b) Explain case hardening of steels. 7M
OR

8. Write notes on
i) Cryogenic treatment
ii) Age hardening
iii) Normalizing. 14M

UNIT–V
9. Write about the acid Bessemer process of steel making. Include in tour answer,

the selection of Pig iron and the chemical reactions that are observed. 14M
OR

10. a) What the benefits realized by use of composites? 7M
b) Explain any two methods of manufacture of composite components. 7M

***
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Basic Thermodynamics
(Mechanical Engineering)

Max. Marks: 70 Time: 3 Hours
Answer all five units by choosing one question from each unit ( 5 x 14 = 70 Marks )

*********
UNIT–I

1. a) A fluid flows through a steady-flow open system at the rate of 3 kg/s. At the system inlet, the
pressure, velocity, internal energy and specific volume are 5 atm, 150 m/s, 2000 kJ/kg and 0.4
m3/kg respectively. The fluid leaves the system with 1.2 atm, 80 m/s, internal energy of 1300
kJ/kg and specific volume of 1.1 m3/kg. The fluid loses 25 kJ/kg through heat transfer during the
process. Determine the power output of the system, neglecting the change in potential energy

b) Write short notes on the following.
i. Zeroth law and its application
ii. Thermodynamic temperature scale
iii. Law of corresponding states

OR
2. a) A turbine operates under steady flow conditions, receiving steam at the following state:

pressure 1.2 MPa, temperature 188oC, enthalpy 2785 kJ/kg, velocity 33.3 m/s and elevation
3m. The steam leaves the turbine at the following state: pressure 20kPa, enthalpy 2512 kJ/kg,
velocity 100m/s, and elevation of 0 m. Heat is lost to the surroundings at the rate of 0.29kJ/s. If
the rate of flow through the turbine is 0.42 kg/s, what is the power output of the turbine in kW.

b) In a piston-cylinder device, 300 g of saturated water vapour, maintained at 200 kPa, is heated
by a resistance heater installed within the cylinder for 10 min by passing a current of 0.35
ampere from a 220 V source. The heat loss from the system during the heating process is 2.2
kJ. Calculate the work done and the final temperature of the steam.

UNIT–II
3. a) Derive the expression for maximum work obtainable by using one finite body at  temperature T

and a thermal reservoir at temperature To, T > To.
b) A Carnot heat engine receives heat from a reservoir at 900°C at a rate of 800 kJ/min and

rejects the waste heat to the ambient air at 30°C. The entire work output of the heat engine is
used to drive a refrigerator that removes heat from the refrigerated space at -5°C and transfers
it to the same ambient air at 30°C. Determine (i) the maximum rate of heat removal from the
refrigerated space and   (ii) the total rate of heat rejection to the ambient air

OR
4. a) Calculate the entropy change of the universe as a result of the following processes:

i. A copper block of 750 g mass and with Cp of 150 J/kg K at 100°C is placed in a lake at
9°C.

ii. The same block at 9°C is dropped from a height of 100 m into the lake.
iii. Two such blocks at 100 and 0°C are joined together

b) Air is compressed from 1 bar at 15°C to 6 bar at 110°C, in a steady-flow device, (a) Determine
the entropy change for the air. (b) If there is heat transfer between the air and environment at
15°C, and the actual shaft work input is 200 kJ/kg, determine the entropy change for the overall
process

R-14
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UNIT–III

5. a) A piston–cylinder device initially contains 50 L of liquid water at 40°C and 200 kPa. Heat is
transferred to the water at constant pressure until the entire liquid is vaporized.

i. What is the mass of the water?
ii. What is the final temperature?
iii. Determine the total enthalpy change.
iv. Show the process on a T-v diagram with respect to saturation lines.

b) Determine the specific volume, internal energy, and enthalpy of compressed liquid water at
100°C and 15 MPa using the saturated liquid approximation. Compare these values to the ones
obtained from the compressed liquid tables.

OR
6. a) Water is boiled in a pan covered with a poorly fitting lid at a specified location. Heat is supplied

to the pan by a 2-kW resistance heater. The amount of water in the pan is observed to
decrease by 1.19 kg in 30 minutes. If it is estimated that 75 percent of electricity consumed by
the heater is transferred to the water as heat, determine the local atmospheric pressure in that
location.

b) A 0.3-m3 rigid vessel initially contains saturated liquid– vapor mixture of water at 150°C. The
water is now heated until it reaches the critical state. Determine the mass of the liquid water
and the volume occupied by the liquid at the initial state.

UNIT–IV
7. a) A gas mixture of 2.2 kg mass, which consists of 75 % nitrogen, 22 % oxygen and 3 % carbon

dioxide by mass, is contained in a piston-cylinder device. The mixture is initially at 101 kPa and
310 K. It is then compressed to 500 kPa in a reversible polytrophic process with an index of 1.3.
Determine the work done, heat transfer, and change in entropy associated with the
compression process. Take γ for N2, O2 and CO2 as 1.4, 1.4 and 1.3 respectively

b) A rigid vessel of volume 0.4 m3 contains 10 kg of air at 303 K. Using (i) the perfect gas
equation, (ii) the Vander Walls’ equation of state and (iii) generalized compressibility chart,
determine the pressure which would be exerted by the air on the vessel

OR
8. a) An insulated rigid tank is divided into two compartments by a partition. One compartment

contains 7 kg of oxygen gas at 40°C and 100 kPa, and the other compartment contains 4 kg of
nitrogen gas at 20°C and 150 kPa. Now the partition is removed, and the two gases are allowed
to mix. Determine (a) the mixture temperature and (b) the mixture pressure after equilibrium has
been established

b) 0.03 m3 of nitrogen contained in a cylinder behind a piston is initially at 1.05 bar and 15°C. The
gas is compressed isothermally and reversibly until the pressure is 4.2 bar. Calculate the
change of entropy, the heat flow, and the work done, and sketch the process on a p-v and T-s
diagrams. Assume nitrogen to act as a perfect gas. Molecular weight of nitrogen = 28.

UNIT–V
9. a) An ideal Otto cycle has a compression ratio of 8. At the beginning of the compression process,

air is at 100 kPa and 17°C, and 800 kJ/kg of heat is transferred to air during the constant-
volume heat-addition process. Accounting for the variation of specific heats of air with
temperature, determine (i) the maximum temperature and pressure that occur during the cycle,
(ii) the net work output, (iii) the thermal efficiency, and (iv ) the mean effective pressure for the
cycle.

b) The efficiency of an Otto cycle is 60% and γ = 1.5. What is the compression  ratio ?
OR

10. a) A Diesel engine working on a dual combustion cycle has a stroke volume of 0.0085 m3 and a
compression ratio 15 : 1. The fuel has a calorific value of 43890 kJ/kg. At the end of suction, the
air is at 1 bar and 100°C. The maximum pressure in the cycle is 65 bar and air fuel ratio is 21 :
1. Find for ideal cycle the thermal efficiency. Assume cp = 1.0 and cv = 0.71

b) The mean effective pressure of a Diesel cycle is 7.5 bar and compression ratio is 12.5. Find the
percentage cut-off of the cycle if its initial pressure is 1 bar.

***
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