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INEC ENGINEERING COLILEGE

(AUTONOMOUS)

Sub Code: R20CC12MC2
Time: 3 hours

Note: Answer All FIVE Questions.
All Questions Carry Equal Marks (5 X 14 = 70M)

I B.Tech II Semester Regular & Supplementary Examinations - JULY-2023

CONSTITUTION OF INDIA
(Common to CE, ME, EEE, ECE)

Max. Marks: 70

Q.No Questions KL [co| ™
Unit-I
a | Analyse the Characteristics of Constitution of India. K4 | 1 | 14M
! OR
b | Analyse the Fundamental Rights as per Constitution of India. K4 | 1 | 14mM
Unit-II
a | Explain the functions of Prime Minister of India. K2 | 2 | 14M
. OR
b | Examine the powers of Lok Sabha. K4 2 | 14M
Unit-III
a | List out the functions of Chief Minister. K4 | 3 | 14M
3 OR
b | Explain the functions of High Court. K2 | 3 | 14M
Unit-IV
5 Explain the functions of Municipal Corporations. K2 | 4 14M
4
- OR
b | Explain the functions of Panchayats K2 | 4 | 14M
Unit-V
a | Analyse the Electoral Reforms in Election Commission of India. K4 | 5 | 14M
5
OR
b | Analyse the powers and functions of Union Public Service Commission K4 | 5 | 14m

KL: Blooms Taxonomy Knowledge Level CO: Course Outcome
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NARASARAOPETA ENGINEEERINGCOLLEGE::NARASARAOPET
(AUTONOMOUS)
I B.Tech Il Semester Regular Examinations: July -2023
(Branches: CSE,Al & IT)
ENVIRONMENTAL STUDIES
Sub Code: R20CC12MC1 Max. Marks: 5x14=70M
Time: 3 hours Date: 08-07-2023
Note: Answer All FIVE Questions.

All Questions Carry Equal Marks

. a) Explain multidisciplinary nature of environmental studies? Explain the structure and functions of an

ecosystem? K2 Col1 14M
OR
b) What are ecological pyramids? Explain why some of these pyramids are upright while others are
inverted in different ecosystems? K2 Co1 14M

- a) Explain growing energy needs and how can overcome these with alternate energy resources?

K2 CcO2 14M
OR
b) Write notes on Environmental effecting of extracting and using mineral resources?
K3 CO2 14M

- a) Explain conservation techniques taken for biodiversity? Explain in detail threats to biodiversity with

suitable examples? K2 CO3 14M
OR

b) Explain various values in biodiversity? K2 CO3 14 M

. a) Briefly describe the sources, effects, and control of noise pollution? K2  CO4 14M
OR
b) List the major physiological effects of air pollution on plants, environment and human
beings? K4 CO4 14M
. a) Give brief note on EMP and EIS ? K3 CO5 14M
OR

b) Discuss the concept of Ecotourism, its principles and merits. K2 COs5 14M
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Subject Code: R20CC1201
I B.Tech. - II Semester Regular & Supple Examinations, July-2023
Differential Equations and Vector Calculus
(CE,EEE,ME,ECE,AIML,DS & CY)
Time: 3 hours Max. Marks: 70
Note: Answer All FIVE Questions. All Questions Carry Equal Marks (5 X 14 =70M)

1. A)D Solve[1+y?|dx=(tan""y ~x]dy.
2 2
2 +”5L=1 , A being a parameter, is
a+A b'+A

II) Prove that the system of confocal conics

self-orthogonal.
OR

B) I) Solve x%w:xayﬁ-
II) Solve (2 y dx+3 x dy|+2xy (3 y dx+4 xdy|=0.

4
2. A)I) Solve ‘;—% - y=cosxcoshx.
X

d’y_.d x
II) Solve Fx%_ Z-a')l:--i-y:xe logx.
OR

2
B) ) Solve xzi-l;— —3xgx+5y=xzsin‘£
dx dx

1) Solve (D*+3D+2)y=xe*sinx
3. A)I) Find the partial differential equation of all planes which are at constant distance gfrom
the origin. -
1) Solve x|z -2y2)%+y{z -y*- 2x3]g—;=z(z—- y*-2x°).
OR
B) I) Solve [x+2z)a—z+(4zx - y]-a—z=2 X+y.
0x oy
II) Form the partial differential equation by eliminating arbitrary functions from
2=f[¢-yleglxi+yl.
4. A)I)Prove that F=pF is conservative and find the scalar potential ¢ such that F=v o
where f =xi+y j+zk-
I If f and gare two scalar point functions, Prove that v -(f V g|=f Vg -V f-V g
OR
B) I) Prove that ¥ x (q;ﬁ]: Vo X ;fi-i-(p[v X }i], where ¢ is a scalar point function.

II) Find the directional derivative of x*y*+ 7% y“+ x*z* at the point (2, 0, 3) in the direction
of the outward normal to the sphere x?+ y?+z%=14 at the point (3, 2, 1).




5. A)I) Find the work done in moving a particle once round the ellipse x*+y’=9,z=0
under the force field ?:[2x—y+z);'+(x+y —z;)}+[3x- 2y+z)l-;,
a
mIf ﬁ:(z x2—3z}}'- 2xy}' -4 xi(',thcn evaluate J]] (pr]dv,where V is the closed
v

region bounded by the planes x=0, y=0,z=0and 2 x+2 y+z=4.

OR
B) Verify the Gauss-Divergence theorem for F=4 xi -2 y* j+ 2k taken over the region
bounded by cylinder x*+ y2:4 ,2=0,z=3.

sk
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Subject Code: R20CC1202
I B.Tech. - IT Semester Regular & Supple Examinations, July-2023
Numerical Methods and Statistics
(CSE,IT,AI)
Time: 3 hours Max. Marks: 70
Note: Answer All FIVE Questions. All Questions Carry Equal Marks (5 X 14 =70M)

1. A)I) Find the positive root of the equation cos|x) —5x+1=0 using Bisection method.
IT) Find the negative root of the equation sin|x)=1+x> between -2 and -1 correct to 3 decimal
places by Newton-Raphson method.
OR
B) I) Compute the root of the equation x*— 23 x —85=0 with the aid of Regula falsi method correct
to two decimal places.
IT) Find a positive root of the equation by iteration method 3x=cosx+1

2. A)1) Show that for the polynomial P,(x|=a,+a, x +a,x’+...+a,x"; the n'" order difference is
constant and higher order differences are zero. Is the converse true?
IT) In an experiment , the current Iin a wire for various imposed voltages V is as follows

V (Volts) 5 10 20 40

I (Ampres) 7.4 12.9 21.7 45.8

Use Newton’s divided difference formula, to compute the approximate current in a wire for a
voltage of 15V.

OR
B) I) The populations (in millions) of Punjab state up to two decimal points in the census years are
given below. Estimate the populations for the years 1973.

Year 1971 1981 1991 2001 2011

Population 13.55 16.79 20.28 24.36 27.70
(in millions)

I)Derive the interpolating polynomial for the data points (0, -1}, (1,1},(2,9), (3,29), (5,129 using
Lagrange’s interpolation. Use this polynomial to compute the value of the function y(4).

3. A) 1) A car is running on a straight road and the velocity of the car at regular interval of 5
minutes is given below

Time (in 0 5 10 15 20 25 30
minutes)

Velocity (in 80 88 90 95 93 85 83
km/hr)

Apply Simpson’s 1/3" rule and Simpson’s 3/8" rule to find the distance covered by the car in these
30 minutes.

e




IT) Compute the values of y (0.1} and y (0.2 using Taylor series method of order four for the
following initial value problem %=x+ y,y|0)]=2. Use three decimal places arithmetic and

compare the result with exact solutions.
OR

B) I) Find the approximate value of the integral f V1+cos®(x)dx using Trapezoidal and Simpson’s
0

1/3“ rule . Divide the interval into ten equal parts.
IT) Use Runge-Kutta fourth order method with step size h=0.1 for the initial value problem

%:)ryz, y(1)=2, to compute y(1.2).

4. A) I) Suppose that when a signal having value p is transmitted from location A the value received at

location B is normally distributed with mean p and variance 4. That is , if p is sent, then the value
received is p+N where N, representing noise, is normal with mean 0 and variance 4. To reduce
error, suppose the same value is sent 9 times. If the successive values received are
5,8.5,12,15,7,9,7.5,6.5,10.5, construct a 95 percent confidence interval for p.
IT) An airline is interested in determining the proportion of its customers who are flying for reasons
of business. If they want to be 90 percent certain that their estimate will be correct to within 2
percent, how large a random sample should they select?

OR
B) I) Assuming that 0=20.0, how large a random sample be taken to assert with probablity 0.95
that the sample mean will not differ from the true mean by more than 3.0 points
IT) Suppose the lifetimes of batteries are exponentially distributed with mean 6. If the average of a
sample of 10 batteries is 36 hours with SD 5, determine a 95 percent two-sided confidence
interval for 6.

5. A) I) In sample of 1000 people in Karnataka 540 are rice eaters and the rest are wheat eaters.
Can we assume that both rice and wheat are equally popular in this state at 1% level of
significance.
IT) The mean response time of a species of pigs to a stimulus is 0.8 seconds. Twenty-eight pigs
were given 2 oz of alcohol and then tested. If their average response time was 1.0 seconds with a
standard deviation of 0.3 seconds, can we conclude that alcohol affects the mean response time?
Use the 5 percent level of significance.

OR
B) I) The viscosity of two different brands of car oil is measured and the following data resulted

Brand 1 | 10.62 10.58 10.33 |[10.72 10.44 10.74

Brand 2 | 10.50 10.52 10.58 10.62 10.55 10.51 10.53

Test the hypothesis that the mean viscosity of the two brands is equal, assuming the
populations have normal distributions with equal variances.

* ok ok ¥
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Engineering Physics

(ME, CE)
Time: 3 hours Max. Marks: 70
Note: Answer All FIVE Questions. All Questions Carry Equal Marks (5 X 14 =70M)
Q.No Questions Marks
Unit - I
i) Explain the phenomenon of interference of light due to thin parallel film and find the conditions [10M]
for maxima and minima.
ii) A parallel beam of light of wavelength 6000A is incident on a glass plate of refractive index
1.5 such that the angle of refraction into the plate is 30°. Calculate the smallest thickness of the | [4M]
1 plate, which will make it appear dark by reflection.
OR
i) Discuss the construction and working of Nicol’s prism. [10M]
ii) Find the thickness of quater-wave plate when the wavelength of light is equal to 5893A°, [4M]
H,=1.486 and p.=1.554.
Unit — II
i) With the help of suitable diagram explain the principle, construction and working of He-Ne [10M]
laser.
, ii) Write the differences between stimulated emission and spontaneous emission. [4M]
OR
i) Define acceptance angle and acceptance cone. Derive an expression for acceptance angle in [12M]
terms of refractive indices of the core and the cladding
ii) Calculate the numerical aperture of a given optical fiber, if the refractive indices of core and [2M]
cladding are 1.467 and 1.432 respectively
Unit — III
i) Define space lattice and unit cell. [4M]
ii) Compare the crystal structures SC, BCC and FCC with the coordination number and pacing [10M]
3 fraction.
OR
i) Derive an expression for the inter plannar spacing between two adjacent planes of Miller indices [10M]
(h,k,]) in a cubic lattice of edge length ‘a’ ?
ii) Draw the planes (101), (011) [4M]
Unit - IV
i) Write the difference between diamagnetic, paramagnetic and ferromagnetic substances. [8M]
4 ii) Distinguish between soft and hard magnetic materials. [6M]
OR
i) Mention the differences between Type-I and Type-II super conductors. [6M]
ii) Discuss the electron-phonon interaction and the formation of Cooper pairs in superconductors (8M]
on the basis of the BCS theory.
Unit-V
B i) Define absorption coefficient and explain the method of its measurement. [7M]
ii) Explain the factors that affect the acoustics of a building. Write its remedies. [7M]




OR

i) Describe Piezoelectric method for the production of ultrasonic waves. [10M]
ii) Young’s modulus of quartz crystal is 8.6 x 10" N/m” and density is 2650 Kg/m".
Determine the frequency of ultrasonic waves produced when a quartz plate of thickness 4 mm [4M]

is used.
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Time: 3 hours Max. Marks: 70
Note: Answer All FIVE Questions.

All Questions Carry Equal Marks (5 X 14 =70Mm)

1. A)I) Explain ion-exchange process for softening water.[7+7]
IT) Discuss (i) Breakpoint chlorination (ii) Chemical Oxygen demand
OR
B) I) Explain reverse osmosis method for desalination of brackish water. [7+7]
I1) Explain hot lime soda process. Calculate the amount of lime and soda needed for

softening water containing Ca(HCO,), = 81 mg/L, Mg(HCO,), = 73 mg/L, CaCl, = 222
mg/L, MgSO, = 95 mg/L.

2. A)I) Discuss injection moulding method for fabrication of plastics. [7+7]
IT) Explain proximate analysis of coal sample.
OR
B) I) Differentiate addition and condensation plastics, Explain free radical addition
polymerization.[7+7]
IT) Explain the steps involved during refining of petroleum

3. A)I) Discuss sol-gel method for preparation of nanomaterials.[7+7]
IT) Explain the types of composite materials and their applications.
OR
B) I) Explain applications of carbon nanotubes.[5+9]
IT) Explain thermotropic liquid crystals and mention their applications.

4. A)I) Explain the working of primary battery taking dry cell as example. [7]
IT) Discuss (i) Cladding (ii) Impressed current cathodic protection [3+4]
OR
B) I) Discuss (i) applications of secondary batteries in E-vehicles (11) methanol-oxygen fue]
cell [3+4]

IT) Explain factors affecting rate of corrosion.[7]

5. A)I) Explain mechanism of thin film lubrication. [7]
IT) Discuss (i) classification of refractories (ii) failure of cement concrete[3+4]
OR

B) I) Discuss properties of refractories. [7]

II) Explain (i) working of rotary kiln in manufacturing of cement (i) cloud and fire point
[4+3]

e
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Applied Physics
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| Time: 3 hours Max. Marks: 70
Note: Answer All FIVE Questions. All Questions Carry Equal Marks (5 X 14 =70M)
Q.No Questions Marks
Unit — I
i) With the help of a neat diagram, describe the experimental arrangement to produce
Newton’s rings by reflected light. Prove that the diameter of dark rings is proportional to | [10M]
| a the square root of the natural numbers.
ii) The diameter of 10™ dark ring in Newton’s rings experiment is 0.5 cm. Find the radius of [4M]
1 curvature of the lens when wavelength of light is 6000 A’?
OR
i) Discuss the construction and working of Nicol’s prism. [10M]
b ii) Find the thickness of half-wave plate when the wavelength of light is equal to 5893A°, [4M]
1o,=1.485 and p.=1.554.
Unit - II
i) With the help of suitable diagram explain the principle, construction and working of [10M]
Ruby laser.
ii) Mention the characteristics of lasers. [4M]
2 OR
i) What do you understand by the terms acceptance angle and acceptance cone? Derive an [12M]
b expression for acceptance angle in terms of refractive indices of the core and the cladding
ii) Calculate the numerical aperture of a given optical fiber, if the refractive indices of core [2M]
and cladding are 1.497 and 1.452 respectively
| Unit - III
i) Define packing fraction and coordination number. [4M]
a
ii) Show that FCC is closely packed structure than SC and BCC. [10M]
3 OR
| i) Derive an expression for the inter plannar spacing between two adjacent planes of Miller [10M]
| b indices (h,k,l) in a cubic lattice of edge length ‘a’ ?
i) Draw the planes (100), (111) [4M] -
Unit - IV
i) State and prove Gauss divergence theorem. [8M]
| 4 ii) Write the Maxwell’s electromagnetic equations. [6M]
OR
b | i) Write the difference between diamagnetic, paramagnetic and ferromagnetic substances. (10M]
ii) Mention the differences between Type-I and Type-II super conductors. [4M]
Unit-V
5 a | i) Obtain Schrodinger time independent wave equation. [10M]
ii) Write the Physical significance of wave function. [4M]

-




UK

i) Describe the formation of energy bands in solids. [7M]

ii) Classify solids into conductors, semiconductors and insulators on the basis of energy

band formation. [7M]
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Subject Code: R20CC1206
I B.Tech. - IT Semester Regular & Supple Examinations, July-2023
Problem Solving Using Python
(CSE,ALIT,AIML,DS & CY)
Time: 3 hours - Max. Marks: 70

Note: Answer All FIVE Questions.
All Questions Carry Equal Marks (5 X 14 =70M)

1. A) 1) What are differences between user defined functions and build in functions in the python
programming. Explain with suitable examples.
1) Write python program to print prime numbers between 1 to N (N>100).
OR

B) 1) Define the math module? List and Explain functions of math module with example?
I) Write python code for the following operations (you can use built-in functions):

a. To find location of a sub string in a given input string
b. To print last 3 characters of a given input string
c. To sort list of strings in descending order

2. A) 1) Write the differences between iteration and recursion. Explain with suitable examples.
I) Write a Python program that prompts user to enter numbers. The process will repeat until
user enters 0. Finally, the program prints sum of the numbers entered by the user.
OR
B) I) Write a recursive function to print Fibonacci series up to n terms. example: 0, 1, 1, 2, 3, 5,
8, 13 and so on... :
1) Explain scroll bar, check box, basic key press events with an example.

3. A) 1) Write a Python function that takes a number as a parameter and check the number is prime
or not.

1) Write a python program to print all largest and smallest length string in a list. For
example: Input: List = [ ‘University’, ‘Student’, ‘Your’, ‘name’] Output: University, Your,
name

OR
B) I) Python program to generate and print a dictionary that contains a number (which between 1
and n) in the form (x, x*x).
Sample Input n = 5 : Expected Output : {1: 1, 2: 4, 3: 9, 4: 16, 5: 25}
I) Explain different files operations in python with an example.

4. A)I) What is inheritance? Explain Multi-Level and Multipath Inheritance in Python
1) Write a python program to create students class (ID, NAME, MARKS). Create N (N>20)
student objects. Sort student objects in descending order based on MARKS.
OR
B) 1) Explain operator overloading can be handled in Python. Explain with an example.
I1) Ilustrate the Exception handling mechanism with an example program?



5. A) I) Write a Python program to check that a string contains only a certain set of
characters (in this case a-z, A-Z, and 0-9).
IT) Explain pattern match using the regular expression with example.
OR
B) I) Write a Python program to match a string that contains only upper and lowercase letters,
numbers, and underscores
1) Explain URL validation using regular expression with an example.

* %k %k %k
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Engineering Drawing
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Time: 3 hours Max. Marks: 70

Note: Answer All FIVE Questions.
All Questions Carry Equal Marks (5 X 14 =70M)

Unit-I
1.A) Draw a straight line CD of any length. Mark a point F, 50 mm from CD. Trace the path
of a point P moving in such a way, that the ratio of its distance from the point F, to its
distance from CD is 1. Plot at least eight points. And also draw normal and tangent at 40
mm from directrix on the curve. [14M]

OR

B) Construct a conic when the distance of its focus from the directrix is equal to 50 mm and
its eccentricity is 3/4. Measure its major and minor axes. Draw a tangent at any point on
the curve. What is the distance between the foci? [14M]

Unit-II

2.A)  The top view of a 75mm long line AB measures 65mm, while its front view measures
50mm. Its one end A is in HP and12mm in front of VP. Draw the projections of AB and
determine its inclination with HP and VP. [14M]

OR
B) A line AB, 90 mm long, is inclined at 30° to the H.P. Its end A is 12 mm above the
H.P.and 20 mm in front of the V.P. Its front view measures 65 mm. Draw the top view
of AB and determine its inclination with the V.P. [14M]

Unit-III

3.A) A plate having the shape of an isosceles triangle has base of 50 mm long and altitude
70 mm. It is so placed that in the front view, it is seen as an equilateral triangle of 50
mm sides and one side is inclined at 45°to x-y. Draw its projections. [14M]

OR

B) Draw the projections of a regular pentagon of 40 mm side, having its surface inclined at
30° to the HP and a side parallel to the HP and inclined at an angle of 60°to the VP. [14M]

Unit-IV
4. A)l) A hexagonal prism has one of its rectangular faces parallel to the H.P. Its axis is
perpendicular to the V.P.and 35 mm above ground. Draw its projections when the
nearer end is 20mm in front of the V.P. Side of base 25mm long; axis 50mm long. [7M]

I) A pentagonal prism with side of base 30mm and axis 60mm long is resting with an
edge of its base on HP, such that the rectangular face containing that edge is inclined
at 60° to HP. Draw the projections of the prism when its axis is parallel to V.P. [7M]




OR

B) A cone of base diameter 60 mm and height 70 mm is resting on its base on HP. It is cut
by a plane perpendicular to VP and inclined at 30°to HP. The plane bisects the axis of the

cone. Draw the development of its lateral surface. [14M]
Unit-V
5. A) Draw isometric view for the given orthographic projections. [14M]
v
pcd
w
=
[
20 | 20| 20

OR

B) Draw the top view, front view and side view of the figure shown below. [14M]

f

* %k K ¥
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Electronic Devices and Logic Design
(CSE,IT,AI)
Time: 3 hours Max. Marks: 70
Note: Answer All FIVE Questions. All Questions Carry Equal Marks (5 X 14 =70M)

1. A) I) Explain the operation of silicon P-N junction diode and obtain the forward bias and reverse
bias V-I characteristics (8]

II) A reverse bias voltage of 90V is applied to germanium diode through a resistance R. The
reverse saturation current of the diode is 50 pA at an operating temperature of 25° c. Compute the
diode current and voltage for i). R= 10 MQ ii). R= 100 MQ [6]

OR
B) I) Explain the differences between [9]
a).Static and Dynamic resistances of P-N diode
b). Transition capacitance and Diffusion capacitance.
¢) Avalanche and Zener breakdown mechanisms
IT) List out the merits and demerits of bridge rectifier over center tapped type full wave rectifiers
(5]

2. A)I) With the help of input and output characteristics explain the operation of a BJT in common

emitter configuration [6]
II) Differentiate between the operation of BJT and MOSFET [6] |
IT) Describe the importance of biasing in amplifier. [2] |
- OR |
B) I) How Base Width Modulation effects the characteristics of Common Base Configuration
(8]

II) Explain the structure and operation of n-channel enhancement type MOSFET [6]

3. A)I) Reduce the Boolean function using k-map technique and implement using gates
f(w, x,y,z)= L m (0,1,4,8,9,10) which has the don’t cares condition

d(w,x,y,z)= L m(2,11). [8]
IT) Why digital circuits are more frequently constructed with NAND or NOR gates than
with AND & OR gates [2]
I1I) State and Prove De Morgan's theorem of Boolean Algebra (4]
OR
B) I) Prove the following (A+B) ((AC)’+C) (B’+AC)'=A"B [6]
IT) Convert the number (17.125),sto base 10, base 4, base 5 and base 2 (4]

IIT) Determine the canonical product-of-sums and sum-of- products form of (4]
F(x,y,2) = %|y+z]

4. A)I) Give the comparison between combinational & sequential circuits [3]
IT) Realize 16 x 1 Mux using only 2 x 1 Mux (5]
IT) Realize a SR flip flop using NAND gates and explain its operation (6]
OR
B) I) With the help of truth table explain positive edge triggered J-K flip flop [6]
II) Explain Race around condition in flip flops and how to avoid it (4]

IIT) Design a full adder circuit using only NOR gates (4]




5. A)I) Design a four state down counter using T flip flop
IT) Differentiate the operation of shift register and counter with example
OR
B) I) Design a MOD-10 synchronous counter using JK flip flops
IT) Design a 3-bit binary up-down counter with any practical case study

e skogeok

(8]
(6]

(7]
(7]
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Note: Answer All FIVE Questions. All Questions Carry Equal Marks (5 X 14 =70M)

. A) I) Explain the concept of Diffusion or Storage Capacitance Cp, and derive its formulae.
IT) Calculate the dynamic forward and reverse resistance of a PN junction diode when the applied
voltage is 0.25 V at T =300 K given [, =2 pA.
OR
B) I) The diode current is 0.6 mA when the applied voltage is 440 mV, and 16 mA when the applied
voltage is 520 mV. Determine 1. Assume kT/q =25 mV
IT) Explain and derive the Space charge capacitance or transition capacitance Cy

. A) I) Design a full-wave rectifier with LC filter to provide 10 V4 at 100 mA along with maximum
ripple of 2%. The frequency of input voltage is 50 Hz. Determine the ripple factor of the LC filter.
(Show the diagram).
IT) Show the zener diode characteristics indicating all critical parameters.
OR
B) I) How Zener diode acts as voltage regulator. Explain
IT) Explain the operation of bridge rectifier in detail

. A)I) A transistor has Iy = 100 pA and I = 2 pA. Find B of the transistor, a of the transistor, emitter
current I, if Iy changes by + 25 pA and I changes by + 0.6 mA, find the new value of B.

IT) Draw the circuit diagram of an NPN junction CE configuration and describe the static input and
output characteristics. Also, define active, saturation and cut-off regions, and saturation resistance of

a CE transistor.
OR

B) I) Explain the early effect and its consequences. Derive the relationship between o and f.

IT) The reverse leakage current of the transistor when connected in CB configuration is 0.2 pA and it
is 18 pA when the same transistor is connected in CE configuration. Calculate a4 and Bg.. of the
transistor.

. A) I) If the various parameters of a CE amplifier which uses the self-bias method are VCC = 10 V,
R1 =8kQ,R2=6kQ, RC=2kQ, RE =4 kQ and p = 100, find the coordinates of the operating point
and the stability factor, assuming the transistor to be silicon.

II) Distinguish between d.c and a.c load lines with suitable diagrams. And briefly explain the
reason for keeping the operating point of a transistor as fixed.

OR

B) I) what is the need of biasing transistor? Determine the stability factor for a CB amplifier circuit.
II) What is thermal runaway? And Draw a voltage divider bias circuit and derive the expression for

its stability factor.



5. A) I) Explain how the transconductance of a JFET varies with drain current and gate voltage. Write
the relative merits of an N-channel and a P- channel FET.
IT) Draw and explain biasing circuits for an enhancement type MOSFET. |
OR |
B) I) How does the constructional features of a MOSFET differ from that of a JFET. And briefly
explain the temperature effects in MOSFET.
II) Define the parameters transconductanceg,,, drain resisatcne ry and amplification factor 4 of
JFET establish the relation between them.
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1. A)I) Write a recursive procedure to compute GCD of two numbers

IT) Write a recursive procedure to compute the n™ Fibonacci number
OR

B) I) Explain Towers of Hanoi problem with example? Write a recursive algorithm?

2. A)I) Write an algorithm to implement Binary Search technique. Use the algorithm to
search 32 in the following list of elements. Explain the process at each step. 12, 16, 17, 19,
20, 22, 24, 29, 30, 32, 37

OR

B) I) Sort the following numbers using heap sort 45, 34, 12, 46, 27, 56, 11, 87, 6, 33, 28
IT) Write an algorithm for bubble sort and also analyze the time complexity

3. A)I) What is Stack? Explain the implementation of stacks using linked lists? Write the
pseudo code for PUSH and POP operations on the Stack?
OR

B) I) Explain about Circular Queues implementation? Write the pseudo code for the operations on
Circular Queues?

4. A)I) How to represent single linked list? Discuss.
IT) Write an algorithm to delete a node in a linked list.
OR
B) I) Write a program for the implementation of double linked list

IT) Compare and Contrast linked lists and arrays

5. A)I) Apply BFS & DFS for the follwing graph

OR

B) I) Construct a Binary Search Tree (BST) with the following keys: 86, 12, 42, 69, 38, 57,
74, 6, 49, 71. Also delete 42 from the constructed BST.
IT) Write a procedure to search an element in a Binary Search Tree

* % % %k
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Note: Answer All FIVE Questions.
All Questions Carry Equal Marks (5 X 14 =70M)

1. A)I) Classify various solid solutions present and explain in detail. (7]
IT) Explain in detail the different types of bonds present in solids using examples. [7]
OR

B) I) Discuss about various phases that are formed in equilibrium cooling of Fe-C solid solution.

ITI) What is lever rule ?. Explain in detail. [7+7]

2. A)I) List the properties and applications of Hadfield magnetic steels and medium carbon steels.
IT) Discuss the process involved in preparing the malleable iron from white caste iron. [7+7]
OR
B) I) What is the necessity of alloying and explain the changes that occur in properties of steels.
II) Explain how the grains and grain boundaries are formed during solidification of plain carbon
steel. [7+7]

3. A)I) What is heat treatment and summarize its purpuses (7]
IT) Explain the different types of annealing processes. [7]
OR
B) I) Explain surface hardening in detail?. [7]
IT) Differentiate between carburising and nitriding. [7]

4. A)I) What are bronzes ?. How are they classified ?. Give application of any three of them.
IT) What are the disadvantages of titanium alloys ?. [7]
OR
B) I) Write the classification of Cu alloys. Describe the importance of brass. [7]
IT) What is meant by anodizing of aluminium ?. [7]

5. A)I) What is tempered glass 7. Explain. [7+7]
IT) Name a few ceramic materials which are used in Industry and what are their characteristics.
OR
B) I) What is a composite material and how they are classified 7. [7]

II) Summarize applications and advantages of powder metallurgy [7]
sheskeskosk
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1. A)I) What are the applications of steam power generation? [7M]
IT) Explain the VCR systems? [7TM]
OR
B) I) What are the components of a gas turbine? [TM]
IT) Explain the gas turbine Basic cycle? [TM]
2. A) Briefly explain the different types of power transmissions? [14M]
OR
B) Explain the classifications and applications of gears? [14M]
3. A) Explain the following i) Arc welding ii) Resistance welding? [14M]
OR
B) I) What are the active and passive elements? [TM]
IT) State and explain Kirchhoff’s laws? [7TM]

4. A) Briefly explain the constructional features and principle operation of DC

Machines? [14M]
OR
B) I) Derive the EMF equation of a DC generator? [7TM]
IT) What are the types of DC generators? Explain? [7M]
5. A)I) Derive the EMF equation of a transformer? [TM]
IT) Explain open circuit and short circuit tests of Transformer? [7M]
OR
B) I) Describe the construction details of Induction motors? [7TM]

1) Explain the working principle of single phase Induction motor? [7M]
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1. A)I) Explain the volt-ampere relations of L and C parameters [7TM]
I) Determine Vo and i in the circuit shown in Fig. [7TM]
f_4n 2
s
12v 4v (:D
60
+WI’
. =
OR
B) Apply mesh analysis to find i in Fig [14M]
100
WA
(4)
20 (Y
4 N
10
103 f.;) (:3) % 50
8V
2. A)I) Define the following terms
(1) Instantaneous value (ii) peak value (iii) peak to peak value
(iv) Time Period (v) Frequency [5M]
II) Determine R.M.S and Average value of the waveform shown in Figure [OM]
u(t)4
10V

b

Ims 2ms 3ms 4ms Tipe
OR

B) I) RLC circuit has a resistance of 25 Q and an inductance of 64 mH and a capacitance of
80 uF connected in series across 110 V, 50 Hz mains. Determine: (i) Impedance of the
circuit. (ii) Current taken from the mains. [9M]

I1) Define the following terms
(i) real power (ii) reactive power (iii) apparent power (iv) power factor [4M]




3. A)I) Draw the parallel resonant circuit and derive the expression for resonant frequency
II) a series connected circuit has R =4 and L = 25 mH. (i) Calculate the value of C that
will produce a quality factor of 50. (i) Find lower and upper half power frequencies and

bandwidth. Take V,, = 100V [TM+7M]
OR
B) I) Explain the dot rule of coupled circuits [TM]
IT) Derive the equation for Equivalent inductance when two inductances are coupled in
series aiding and mutual inductance exists between them [TM]
4. A)I) Explain about superposition principle with example [TM+7M]

IT) Find the Thevenin equivalent circuit of the following circuit to the terminals a and b.

s@ & 30
ANV AN oa
EV + 151, 40
o b
OR
B) I) Stae and Explain Tellegen’s theorem. [TM]
IT) Find the Norton’s equivalent circuit for the following circuit [7TM]
3Q 3Q
WA AN O a
4A 6 2
ol
5. A)I) Stae and Explain Reciprocity theorem. [TM]

IT) Using superposition, find the current I through the 6 ohms resistor in Fig. [7TM]

E, = 20V £30°

OR
B) I) State and explain Millman’s theorem [7TM]
IT) Find the load impedance in Fig for maximum power to the load, and find the maximum
power. [7M]
R x(—
. 6101 g0 T
E=9V.0° XLEEH Z,
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1. A)I) State Kirchhoff’s laws and explain voltage division technique and current division technique

IT) When three resistors are connected in parallel show the relation between the currents and
obtain the equation for currents.
OR
B) I) Derive the conversion from star to delta connection
II) A combination of two resistors, of 3 ohms and 6 ohms in parallel, is connected to a
resistance of 4 ohms in series. The network is supplied current from a 6V battery. Determine i)
current in each branch ii) the power dissipated in the circuit iii) power dissipated in each branch.

. A) I) Derive an expression for torque developed in the armature of DC motor.

IT) Draw the diagram of a 3 — point starter and explain the function of each component.
OR
B) I) Explain the constructional details of a DC machine with a neat diagram
IT) What are the different losses in a DC machine? Explain the procedure to calculate efficiency
of DC machine by direct load test.

. A)I) Explain the working principle of a Transformer with the help of neat sketch.

IT) Develop an expression for the emf induced in a transformer winding. Show that the emf
induced per turn in primary is equal to the emf per turn in secondary.
OR
B) I) A 6 pole, 3- induction motor runs at 1140rpm on full load when supplied power from a 60Hz
supply. Determine the slip at full load.
IT) Explain construction and working of a Single phase induction motor?

. A) I) Generalize the working of Zener diode as a voltage regulator.

IT) Explain with a neat diagram the operation of a Full wave rectifier and also draw its output
wave forms.
OR
B) I) Draw and Explain the V-I characteristics of a P-N Junction diode
IT) Explain the operation of a half wave rectifier and also draw its output wave forms.

. A) I) Compare between PNP and NPN transistors.

IT) Draw the input and output characteristics of a BJT in CE configuration.
OR
B) I) Explain the operation of transistor as an amplifier.
IT) Write a short note on Common Emitter configuration.
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1. A) I) Distinguish between passive and active elements with suitable examples. [TM]

IT) Find the equivalent capacitance between the terminals A and B in the circuit

shown in figure. [7M]
10/AF
e H
104F —— L ‘—Q —_SUF
SUF \ |
Be .
OR |
B) I) Explain the following terms: [TM]
(a) Charge (b) Electric potential (c) Potential difference ‘
(d) Electric current (e) Resistance (f) Power (g) Electrical energy. |
II) Determine the currents i, and i, in the circuit shown below [7TM] |
50
4 0 90 ‘;
10V dﬁ) /.-,)
3V 1}

2. A) Define average value, RMS value, form factor and peak factor and calculate the same for the

following periodic waveform shown in figure [14M]

i(f) 4
10

0 | - | ’/\{ >

5 10\15/20 25 o\r
-10 +

OR
B) I) Obtain an expression for coefficient of coupling [TM]

I1) Two similar coils connected in series gave a total inductance of 600 mH and when one
of the coil is reversed, the total inductance is 300 mH. Determine the mutual
inductance between the coils and coefficient of coupling. [7M]
3. A) I) Derive an expression for the current, impedance, average power for a series RC
circuit excited by a sinusoidally alternating voltage and also find the power
factor of the circuit. Draw the phasor diagram.




IT) A series R-L series circuit having a resistance of 4ohms and 3 ohms inductive reactance
is fed by 100V, 50Hz, 1- @ supply. Find current, power drawn by the circuit and power

factor. [7M]
OR
B) I) Prove that the maximum power transfer to the load when the load resistance
equals the Thevenin’s resistance as seen from the load. [7TM]
I1) Find the Norton’s equivalent circuit for the following circuit. [TM]

iQ

30
LUATAT "\-"‘x-"u"»—r—o a
0 b

4. A) 1) What is resonance? Derive an expression for half power frequencies in series RLC
circuit. [7M]
1) An inductance coil of resistance of 6 ohms and inductance 1mH is connected in parallel with
another branch consisting of a resistance of 4 ohms with a capacitance of 20 F. Find (i) The

resonant frequency (ii) Current at a resonance. The applied voltage is 200V. [TM]
OR
B) I) Derive Y parameters in terms of ABCD parameters [7TM]
IT) Compute the z parameters of the circuit [TM]
41
N, sa 10Q b

WA ww—{}—o

+ e

Vi 200 V3

o o

5. A) I) Derive the expression for transient response of RL series circuit with DC excitation using

differential equation approach. [TM]
IT) In a series RL circuit, with R =3 & L = 1H, a D.C. Voltage of E = 50V is applied at t=0. Find
the transient response of current. [TM]
OR

B) I) Derive the expression for transient response of RC series circuit with DC excitation using
Laplace transformation and also explain the initial conditions in transient analysis approach
[14M]
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1. A) I) How bricks are classified? What are the properties of first class bricks? (TM)
IT) What do you understand about the dressing of stones and explain the methods of dressing of
stones? (7M)

OR
B) DList the constituents of lime and explain their need? (TM)
I)Explain the need of various building materials. (TM)

2. A)I) What is seasoning of timber? Explain briefly about any two methods of seasoning  (7M)

IT) Explain the various characteristics of tiles. (TM)
OR
B) I)What is the role of Aluminium as building material? Explain its properties. ("T™M)
IT) Explain the difference in properties of plastic and reinforced plastic materials. (7TM)
3. A)I) Explain English bond with neat sketch. (TM)
IT) When do you prefer Mat foundation? What are its advantages? (TM)
OR
B) I) Distinguish between distempering and painting. (TM)
IT) Explain the necessity of Damp proofing in buildings. (TM)

4. A)I) Write down the advantages and disadvantages of natural and artificial ventilation. (7M)
IT) Why buildings must require fire safety exit? And explain which building is fire resist

construction? (TM)
OR

B) I) Explain in detail the principles of building planning according to Indian standard.  (7M)

IT) What are the various types of building services? And explain any two in detail. (TM)

5. A I)What is meant by building bye laws? Explain them in detail. (TM)

IT)Explain in detail Floor area ratio and Floor space index with an example. (TM)
OR

B) I) What are the open space requirements for various buildings like residential, commercial,

hospital and educational buildings? (TM)

IT) What are various IGBC rating systems? Explain any one in detail. (T™M)

kg
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1. A)I) What is flowchart and algorithm? Write differences between flowchart and algorithm.
Give an example of flowchart and algorithm.
IT) Convert the following binary numbers to Decimal, Octal and Hexadecimal numbers.
a) 1101 b) 1011 c) 010
OR
B) I) Give flowchart and algorithm for calculating maximum and minimum of first N numbers.

IT) Construct a flowchart for finding the simple interest.

2. A)I) What is data type? Define different type of data types with example. Why we use different
data types in the Python programming language?
IT) Write a Python program to convert a list of characters into a string.
Example: Input: [‘s’,’t’,’v’,’d’,’e’,’n’,’t’], Output: student.

OR
B) I) What are the different loop control statements available in Python? Explain with suitable

examples.
II) Write a program to print all the numbers from 1 to 1000 that are not divisible by 2, 3, 5,7, 11,

13, 17 and 19.

3. A)I) What are differences between user defined functions and build in functions in the python

programming. Explain with suitable examples.
II) Define recursive function? Write a python program whether a string is a palindrome or not

using recursive?
OR
B) I) Draw the event handling mechanism to illustrate the concept?
IT) Explain how to plot Bar plots by using Turtle with an example.

4. A)I) What is dictionary? Write a python program to create following dictionary (Language
Inventors) and print all keys and values of the dictionary?

Language Name

C Dennis Ritchie
CEP James Gosling
Python Guido van Rossum




1) Given two input number A and B. Find the sum of number between A and B by using python
function. For example: input: A=2, B=5 output:14 (2+3+4+5).

OR
B) I) What is a file? What are file operations? What are the advantages of file handling?
IT) Write a program to create a list of numbers in the range 1 to 20. Then delete all the numbers
from the list that are divisible by 2.

. A)I) What is the difference between a class and an object? Explain with suitable examples.
II) Write a program that has a class Point with attributes as the x and y coordinates. Make two
objects of class and find the midpoint of the both the points.
OR
B) I) Explain following terms: (a) inheritance (b) polymorphism
IT) Explain how exceptions can be handled in Python with an example. What are the advantages
of using it?

kokokok



W9

* eipaw Juud uo
erpaw [ENSIp jo 1eduy,, dido) 3y uo spiom OPE-QST INOGR UT ABSS UB AILIM,

(n

W8

410U Aym/AYM ¢ [ENU3SSa ANSIDATP TEIMND INOGR SSIUITEME S|

@

A-LINO

N9

ystueA (1a Topury (A Burpiaiq (a1
Apaa1snpxa (1 Aruiogun (n req (1
*SpPAOM SuImo([o] 1) 10) SWAUOIUY ) ALIM

(n

W8

eep Arewnd — (8)

asn el INq SIDMOS ATEPUOIAS (£) Ajuo £ja1 10U pue

eI A~ (9)s3aeqap luadal (5) ssauareme

Ue MOUS P[NOYS NO A °SaNSS| JUILIND UONIBIIPISUOD

() oe1 os[e 1snw nox d1dol aip (£) uoneuwoyuy
WeA3I T (Z) )OO 01 3ARY NOA ‘LDIRISAl

(1) a8eBua 1snw noA ‘aurzeBew e 10§ IOIIE UR 3)LIM 0) 13PIO U]

(3e 2ouis ‘0

‘ojui ‘uo ‘a0} ‘ui ynoqe) suonisodaid ajqenns Suisn syuelq Iy ul (14

(1

JAt

*MOU WOy S1eak
paipuny e pupjuewny 1o0j uondipaid mof uo yderSered woys e alipm

@

£SI9BIDA) AD1JJ0 1SILIP I (RIS ATRJA] JDPISUOD I0IBLIEU ) PIP AUM

(1

d0

40

W9

Haam
e SuLmp uo awm moA puads no£ saniAnde Jegm uo el aid e AearD)

(n

PRETLELIEN
sAemie [[im no£ Aep v ,, uo spiom ST jo yderSered uaiayod € AIM

(n

W8

¢A8ojompal Jo
JUBLIBDUBAPE 3L} UO SMITA S, JA[MOg ‘[ 12124 INOGE Jajul NoA ued 1eym

(

W8

¢s10ssadapaid
SIY JO 1B WOy WRIIP Suryoeal Jo poyaw S S TN SeM MOH

II-LINN

AI-LINN

W9

1] s1y [[e 313y (A1) 3H

0:09- Ao e (39) 7 [onad jo urod Surzeay ayg,
"(aALLE) sl ays

“1eak 1se| Junids 3 Uy [epawl 1AAJIS Ay} (UmM) — [reqos
"2101s a1unoaej s eyaug 1e (doys) sAempe A3y L,

‘Aep A1aAa urjora ay (dmoead) — erday

‘SULI0Y 134 3qeNns \pim sue|q 3y g

§ 0 0T 4«

(u

W9

‘noA uo edun 13uy/sy
‘syuswiystdwoddy Sy nok sapiend) ‘sisasau ‘uopednanQ
‘sydwoid Buimopjog atp Suisn puswLy mo4 jo afyord Jauq e AL

(u

i Aym
¢Al.
puE [2AED 01 3YI] NoA pnom azaym ‘fmunuoddo ue uaald aam nok Jj

U

do

¢ Kepoy yiom 10y 12139801
123uu0d 3jdoad yorym ur sAem ayl paziuonnjoaal £3o[ourPal sey MOY

(1

40

W9

*adIJJ0 3 u1 auoAue

M S1oBIAIUT A[pIey pue Sa[iws A[arel Y asnedaq ‘1afeuew

o ‘adaley aseafd 01 A[p1ey syIom Apoqou ‘Wn AWES P IY ]
“}10M JO Junouwe 31 noqe ure[duwod 1943 £poqou ‘1A3MOH
UMW 3

Ul pajjeIsIapun 31 aM Se J)e[ SIAR3| pue AJIed Ul SIWI0D UOAIIAY

“Bunjiom piey aze yuauntedap mo ur sajdoad ay v

o

“Juaunedap mo ui aydoad aajami st 31y,
"U00UIAJE AI9AS 13311 WIED) J[OYM 3T,

© 5 Jo

‘S3DUINUIS PINILI0D
3 LM pUE ‘SUONIALID AIRSSIDAU A} e ‘S10.11 A1 YJodg
"2IUIJUIS DB U 0113 U0 SUTRIU0D [IIYM 1X3) UALS 1) peay

(n

W9

¢pip/noAmok/puads/awums/ Mo/ uonedea 'y
SUIYM/PEQRISPAH/AWI0D/0)/NOA/PIP 3

£ 9IB/PUB/IBYM/SA1GQOY/MOA/SISaIUT P
{BUIYD)/STAURIRJJIP/MOY/WOL/BIPU] "D
£N0A/383[[02/0yMmOLy/ARp/AIaAd/0p/AWIOD  ‘q
caoed/op/stqynos/ Moyt e

‘suonsanb nj8urueaw w0y o} sp1om 3ty aBueLiEdY

(1

¢A1d ?1[eN “10jeLreu ap jo uorssardur oA st Ieym

(1

I-un

SHeW

0D

suonsang)

N'D

- AIMURD PI3NUAMI 3L SSOIR JUSUOIAUD
30B[AMIOM 3U) Ul PALINDIO0 JBIp SAFUBY 31 Jzirewwns AJarg

(

TTT-TTAINY

0L -S¥N "Xy

(NOL=¥1 X §) sy [enbg Aue) suonsend) 1y
suonsan) JAIA [V Jemsuy 0N
(TNIV % SA 'SD)

SInoy ¢ AWy,

I"HSTTONH FALLVOINNWINOD ANV TVDINHOHEL 81212007 #po) qns

(SNONONO.LOV)

AOHATI0D ONIJdJdANIDNA Lmz
VIHJdOVAVSVAVN =5

£207-Amf ‘suopeururexy a[ddng x temay J9)sIWS [1 YI3L'G I




OR

i)

Does discrimination still exist in the society? Support your answer with
relevant details from ‘Leaves from the Mental Portfolio of a Eurasian ’

8M

ii)

The text given below has one error in each sentence. Spot the
errors, correct the sentences and write the corrected text.

An invention is an unique or novel device, method, composition or
process. (1) The invention is a process within a overall engineering
and product development process. (2) It may be an improvement upon
a machine, a product, or a new process to creating an object or a
result. (3) An invention that achieve a completely unique function or
result may be a radical breakthrough. (4) Some inventions can being
patented. (5) A patent legally protects the intellectual property rights
of the inventor and recognises that a claimed invention will be
actually an invention. (6) The rules and requirements for patenting an
invention vary from country for country and the process of obtaining a
patent is often expensive.

6M
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