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Note: Answer All FIVE Questions.
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1, A)I)Solve y- cosx%: ¥', given that y=2 when x=0,

2 2
+ i =1, A being parameter, is

II) Prove that the system of confocal conics
self-orthogonal.

a*+2

OR
B) 1) Solve (x y*+ y)dx+2(x*y?+x+y")dy =0.
1Ty Radium decomposes at a rate proportional to the amount present. If p percent of
the original amount disappears in [ years, how much wiH remain at the end of 21
years?

2
2. A)I)Solve %%afz y=x%e™+e"cos2 .
X

d’y . d e
1) Solve E;‘%Jraéw y=e.

OR

1+sin{log x)
X

B)I)Solvexz-—l—sx—ﬂ-p log x.

II) Solve the followmg simultaneous equations:
dx

o0 —+4x+3 y=t, —-K+2x+5y e,

3. A}I) Find the partial differential equation of all planes which are at constant distance
afrom origin.

1D Solve [y*x-2x¢) 2 +{2 " - y) 92 £gal- 5.
OR
B) I) Form the partial differential equation by eliminating arbitrary functions from

z=yf (x}+xg(y)-
i) Solve (x+27) 3+(4 2x - y}az =2x%y.



4. A) 1) Find the constants a, b, ¢ so that the vector field =2 xyz%i+x*2> j+3 %y 2%k is
irrotational and hence find the scalar potential.
IT) Prove thatV*f{r)=f(r ]+%f'{r], wherei =xi+y j+zk.
OR
B)I) Prove that Curl(Curl V|=grad (V) -v*V
IT) Find the values of constants Aand pr so that the surfaces A x*— pyz={A+2]x and
4 y+2z°=4 may intersect orthogonally at a point (1, -1, 2).

a
5. A) I} Apply Green’s theorem to evaluate 55 - {xdxsydy)where C is the plane triangle
'

enclosed by the lines y={,2x=mandry=2x.
II) Evaluate ﬂ FNds over the entire surface of the region above the xy-plane
bounded by the cone z2= x>+ y? and the plane z=4, if F=4 xzi+xyz* j+3zk.
OR
B) Verify Stoke’s theorem for the vector field F=[2x - y| = yz2'} ._zyz;‘; over the
upper half surface of unit sphere bounded by its projection on the xy-plane,
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ke

1. A)I) Find the approximate root of the equation x e* =2 using Regula-Falsi method

coirect up to 4 decimal places, [7M]
I} Determine the approximate root of x*- 2x- 5 =0 using Bisection method
cotrect to three decimal places. [7M]
OR

B) I) Derive the iterative formula for finding 1 using Newton-Raphson method and
N

also find the value of % correct to four decimal places. [7M]
IT} Find by Newton’s iterative method, find the real root of the equation
3x =cosx+1,
[7M]
2. A)T) Prove the following (i) 1 =1+%52 (i) (L+A)1- V) =L. [7M]

IT) The population of a town in the decimal census is given below.

Estimate the population of a town for the year 2010 by using Newton's

backward interpolation formaula, [7M]
Year X 1971 1981 1991 2001 2011
Population Y 146 166 181 193 201
OR

B) I) Use Gauss’s forward formula to evaluate ya, given that yz; = 18.4708; yz =
17.8144; ¥z = 17.1070; ys2 = 16.3432; yx = 15,5154, [7M]
I1) Use Lagrange’s interpolation to fit a polynomial to the following data [7M]

X |0 1 |3 [4
Y [-12 (0 |6 |12

and also find Y{2)

L]
1
3. A)I) Evaluate Il P dx using (i) Trapezoidal rule (ii) Simpson’s 3/8 rule by
1]

dividing into 6 equal sub intervals. [7M]
L 2 —
IT) Solve y'=x+y',yh=12 find 7 (12) using Runge-Kutta method. [7M]



OR

B)I) Solve =x+y,y(1) =1 find y{(12)

I1) Given ¥ =3¢ +1,9(0) =1 ging YO, 02 0 b ers Modified
method, (7M]

using Taylor’s series method. {7M]

. A)T) A random sample of size 100 has a standard deviation of 5. What can you say
about the maximum error with 95% confidence. [7M]

H) A sample of 11 rats from a central population had an average blood viscosity of
3.92 with a standard deviation of 0.61. Estimate the 95% confidence limits for
the mean blood viscosity of the population. [7M]

OR

B) I} A professor’s feelings about the mean mark in the final examination in

“Probability” of a large group of students is expressed subjectively by normal

distribution with p, =67.2 and o, =1.5,

(a) If the mean mark lies in the interval (65.0, 70.0) determine the prior probability the

professor should assign the mean mark,

(b) Find the professor mean * 2nd the posterior standard deviation % if the

examinations are conducted on a random sample of 40 students yielding mean 74.9

and S.D. 7.4. Use 5=7.4 as an estimate -

(c) Deteymine the posterior probability which he will thus assign to the mean mark
being in the interval (65.0, 70.0) using results obtained in (b).

(d) Construct a 95% Bayesian interval for 1, [14M]

. A) I) A sample of 64 students have a mean weight of 70kgs. Can this be regarded as a
sample from a population with mean weight 56kgs and standard deviation 25kgs?
[7M]
1) A sample of 400 items is taken from a population whose standard deviation is 10.
The mean of the sample is 40. Test whether the sample has come from a population
with mean 38. Also calculate 95% confidence interval for the population, [(7M]
OR

B) I) The mean life time of a sample of 25 fluorescent light bulbs produced by a
Company is computed to be 157 hours with a S.D of 120 hours, The company
claims that the average life of the bulbs produced by the company is 1600 hours

using the level of significance of 0.05. Is the claim acceptable? {(7M]

II) The means of two random samples of sizes 9 and 7 are 196,42 and 198,52
respectively. The sum of the squares of the deviations from the mean are 26.94 and
18.73 respectively. Can the sample be considered to have been drawn from the same
normal population? [7M]
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1. A)TI}State and explain the principle of Supetposition of waves. (5M)
II) Write the necessary theory to determine the wavelength of a given monochromatic light by
using Newton's Rings method. (O M)
OR
B) I)) Describe the construction and action of Nicol prism. Explain how Nicol Prism acts as an
analyser (10M)
IT) What is a half wave plate? Write an expression for its thickness, {4 M)
2. A)I) Describe the (i) Spontaneous emission and (i) Stimulated Emission. (4M)
II) With the help of suitable diagrams explain the principle, construction and working of He-
Ne gas laser, {10M)
OR
B) I) What is meant by acceptance angle for an optical fiber? Obtain mathematical
cxpression for acceptance angle and oumerical aperture. (9 M)
H) The numerical aperture of optical fiber is 0.2 when surrounded by air. Given the
refractive index of the cladding is 1.59. Find the acceptance angle when the fiber is in
water. Assume the refractive index of wateras 1.33. (5 M)
3. A)D) Show that FCC is the most closely packed of the three cubic structures by working out the
packing fractions. (12 M)
II) What is primitive cell? How does it is different from unitcell.  2M)
OR
B) I) State and explain Bragg's law of X-ray diffracion (7 M)
IT) Derive an expression for inter planar distance between successive ¢h k 1} planes. (7 M)
4. A)TI) Define the terms magnetic susceptibility, permeability and obtain the relation between

them, (5M)
IT) Explain in detail the classification of magnetic materials into dia, para and ferro, (9 M)
OR
B) I} Pescribe the BCS theory of superconductivity, (10M)
IT} What are the applications of superconductors? 4 M)
5. AYI) What is meant by reverberation time? Derive the Sabine’s formula for the reverberation
time. (10 M)
II} An auditorivm has a volume of 8400 m* required 10 have reverberation titne 0.2
seconds, What is the total absorption in the hall? (4 M)
OR

B) I) What are ultrasonic waves? Write the properties of ultrasonic waves. (6 M)
II) Describe the production of vlirasonic wave by Magnetostriction method, (8 M}

yERE




St NARASARAQPIDTA
NEC ENGINEERING COLLEGE

{ALTONOMOLINY

Subject Code: R20CC1204
I B.Tech. - II Semester Supple Examinations, March-2022
Engineering Chemistry
(CSE, IT, AD)

Time; 3 hours Max, Marks: 70
Note: Answer All FIVE Questioas.
All Questions Carry Equal Marks (5 X 14 =70M)

1. A} 1} Mention the differences between temporary hardness and permanent hardness with

suitable examples, [am]
I} How many grams of MgCO; dissolved per litre water to give 84 ppm of hardness? Given
atomic weight of elements: Mg=24,0=16,C= 12, [4M]
Il1) Explain zeolite process for softening of hard water with a neat diagram. [7M]
OR

B) 1) Explain the determination of hardness of water by EDTA method, [7M]
1) What is break point chlorination? Explain the method of determination of free chlorine

In water. [7M]

2. A} ) Define octane number and cetane number of a fuel, Mention the differences between
then. [5M]

1) Write a short note on catalytic cracking. [4M]

11} 1 gm of an air-dried ¢oal sample was weighed In a silica crucible and heated for 1 hour

at 110 °C. As a result the residue weighed 0,985 gm. The crucible was covered with a vented

lid and then heated strongly for exactly 7 minutes at 950°C. The residue weighed 0.800 gm.
The crucible was then heated strongly in air until a constant weight was obtained, The last
residue was found to weigh 0.100 gm. Calculate the percentage of moisture, volatile matter,

ash and fixed carbon Iny the sample. [5M]
OR
B) 1) What are addition palymetization and condensation polymerization reactions? Mention
the differences between them. [5M]
1) Explain mechanism of cationlc chain polymerization with a suitable example. [5M]
ll} State the differences between thermoplastics and thermosetting plastics, [4M]

3. A1) State the differences between thermotropic and fyotropic liquid crystals with sultable

examples. [5M]

11} Define composite materials with appropriate examples. Mention the applications of

composite materials. [5M]

M) Explain chemical vapour deposition method for synthesis of carbon nanctubes,  [4M]
OR

B} 1) Explain types of nanomaterizls based on dimensionality, Cite appropriate examples for

each class, [4M]

11} Explain sol-gel method for the synthesis of nanoparticle with suitable example.  [6M]
11) Explain the working principle of transmission electron microscope (TEM). [4M]




4. A) 1} Explain the working principle of lead-acid storage cell with appropriate chemical

reactions. (7M]

I} Describe the working principle of dry cell with a suitable diagram and chemical

reactions invalved in it. [7M]
OR

B) I) State the differences between chemical corrosion and electrochemical corrosion.  {5M)

I} How electroplating process is useful In the prevention of corrosion? Explain. [5M]

i) Describe the construction of calomel electrode, [4M]

5. A}) Explain aniline point, lodine value, cloud and pour point of a [ubricating oil. [BM]

i) Define boundary lubrication and state the characteristics for lubricant molecules to
show boundary Jubrication. Mention appropriate lubricant molecules which can be used In

boundary lubrication. {6M]
OR

B) I} Explain the preparation of Portland cement from raw materials using a neat flow

diagram with suitable chemical reactions involved in it. [8M]

11} What are refractory materials? Give appropriate examples. Write a short note on the
refractoriness and porosity of refractory materials, [6M]
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1, A} Explain how Newton's rings are formed in the reflected light and give a method to

determine the wavelength of monochromatic light. {10 M)
11} What are necessary conditions for obtaining interference fringes? {4 M)
OR
B} I} Describe the Fraunhofer diffraction pattern obtained with single slit. {10 M)
1) Calculate the thickness of a quarter wave plate for light of wavelength 6000A.
{ Ho = 1.554 and p~ 1.544). {4 M}
2. A} l)What Is meant by a Laser? Explain the characteristics of [asers. {6 M)
I} Describe the construction and working of a Ruby laser. (8 M)
OR
B) I) What is meant by acceptance angle for an optical fiber? Obtain mathematical
expression for acceptance angle and numerical aperture, (I M)
ll} What are the various applications nffuhptical fibers?. {5 M)
3. A) 1) Describe the seven crystal systems with neat diagrams. {12 M)
1) Is unit cell of FCC lattice is primitive or not? Why? {2 M}
OR
8) I} State and explain Bragg's law of ¥-ray diffraction (8 M)
It) The Bragg's angle for first order reflection from the (1 1 2) plane in FCC crystal is 19.2¢
for an X-ray wavelength of 1.54 A. Compute the cube edge of the unit cell {6 M)
4. A} 1) What is the Gauss [aw in magnetostatic 7 Explain its physical significance. {4Mm)
i) Enurmerate Maxwell's equations and show that they predict existence of
electromagnetic waves. {10 M)
OR

B} 1} Explain In detall the classification of magnetic materials into dia, para and ferro. {12 M)
i) Define the terms Critical tetnperature and Critical magnetic field relatingto

superconductivity. {2 M)
5. A) 'wWhat are matter waves? Explain their properties, (6 M)
i1) Derive the time independent Schrodinger’s wave equation, (8 M)
OR
B} 1) Explain the classification materials into conductors, semiconductors and
insulators based on energy band formation in solids. (9 M}

11} Distinguish between intrinsic and extrinsic semiconductors with suitable examples. (5 M)
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1. A)I) What is data type? Define different type of data types with example. Why we use
different data types in the Python programing langnage?
) Write a python program to find the distance between two coordinate points (x1,

y1) and (x2, y2).

OR
B) 1) What are different control structures used in the python? Explain each of it with an
example.

) Write a program to find maximum between three numbers.

2. A)I)Define math module? List and Explain functions of math module with example?
IT) Write a python program to find power of & nimber by using the recursive function,

OR

B) I) Define a function to find sum of all odd numbers between 1 ton,
II) Explain how to plot Bar plots by using Turtle with an example

3. A)I) Write a Python pregram to find the second smallest number and second Jargest in a list
with our using the user defined sort function.
) Discuss any five operations that can perform on Lists,
OR
B) I) Write a Python program to convert a list of characters into a string. Example: Input:
[‘s'.'¢,'r 1%, ', g’ ], Output: string,.
IT) List the file handling methods in python? Explain briefly

4. A) ) What is the difference between a class and an object? Explain with suitable examples.

II) Write a python program to create a class employee (ID, NAME, SALARY, PHONE).
Declare a 10 employee objects and print the name of the employee whose SALARY >=16000.

OR
B) I) What is inheritance? Explain Multi-Level and Multipath Inheritance in Python.
1) Explain how exceptions czan be handled in Pythen. What is the exception handling
mechanism behind the process?




5. A)I) Write python code for the following operations (you can use buili-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
¢. 'To sort list of strings in descending order
II) What is regular expression? Why we use regular expression in the Python
Programming? How to use regular expression in the Python programming? Explain
with an example,
OR
B) I) Write a Python program to replace whitespaces with an underscore?
II}) Write a Python program that matches a word containing ‘n’, not at the start or end
of the word.
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1. A)Draw a hyperbola when the distance of the focus from the directrix is 70 mm and the
eccentricity e is 1.5. Draw the tangent and normal to the curve at a point P distance 50
mm from the directrix.

OR
B) Draw a hyperbola given the distance of the focus from the directrix as 55 mm and eccentricity as

1.5,

2. A) The distance between the projectors through the VT and the HT of a line PQ is 70 mm and that
between the projectors through the ends is 40 mm, The VT is 45 mm above the HP and the HT is
30 mm in froat of the VP. P is 15 mm above the HP. Draw the front and top views of the line,
Alst find the true length anal the true inclinations of the line with the HP and the VP,

OR
B) A magician performs the trick of a floating stick. As seen by a person sitting right in

front, as per the orthographic projection rules, the stick has its ends 0.2 m and 0.6 m above
the floor and appears to be inclined at 30° to the floor. The same two ends are found to be
0.1 m and 0.7 m respectively in front of the screen, arranged behind the siick. Adopting a
suitable scale, draw the projections of the stick. Also, find the true length of the stick and its
true angles of inclination with the floor and the vertical screen.

3. A) A pentagonal prism of side 30 mm and axis 70 mm long rests with one of its edges on HP
such that the base containing that edge makes an angle of 30° to HP and its axis is parallel to
VP, Draw its projections.

OR
B) A solid cylinder of diameter 60 mun and 80 mm axis length is lying on horizonial
plane with its one of the circumferential line on HP and the axis makes 30° to VP.

Draw the projections.




4, A) A cylinder of diameter 60 mm and height 80 mm has a central hexagonal slot of side
20 mm running right through the Iength, The cylinder is lying on the HP with its axis
perpendicular to the VP, A vertical cutting plane cuts the cylinder in such a way that it
meets the bases at 6§ mm from diametrically opposite ends. Draw the sectional front
view and the true shape of the section.

OR

B} A pentagonal prism of base side 25 mm and height 60 mm stands on one of its ends on the HP with
a rectangular face paratlel to the VP, A hele of diameter 30 mm is drilled centrally through the prism in
such a way that the axis of the hole bisects the axis of the prism at right angles. The axis of the hole is
perpendicular to the VP. Draw the development of the lateral surfaces of the prism.

5. A) Make a freehand sketch of the following three views, of the. block shown pictorially in
figure. (i) Front view (ii) Top view and (iii) Side view from the right.
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1. A)I) Define PN Junction Diode? Explain the Forward and Reverse bias operation along with V-{
characteristics [7+7]
1I) List out different applications of PN Junction Diode
OR
B) I) what is Zener Diode and explain the characteristics of Zener Diode in detail
1) Write short notes on Light Emitting Diode [7%7]

2. A)I) Draw the Common Base Configuration of NPN transistor and explain its operation [7+7]
IT) List out few compressions of BJT and JFET in detail
OR
B) I} Draw the circuit diagram of JFET and explain its operation along with V-1 Characteristics
{7+7]
II) List out few Comparison between JFET and MOSFET in detail

3. A)I)Perform the following subtraction operation by using 2°s complement method [7+7]
(1) (10101), ~ (101010):  (ii) (4650 —(625)re  (iii) (10111);—(11001):
H) Convent the following numbers with the given radix to decimal number system

(1)(4433)s (ii){1199): (iii) (5684}

OR
B} I) Obtain the Complement and Dual of the following Boolean expression [7+7]
F=X'Y'Z'+X"Y Z'+XY'Z'+X Y Z+XY 2"+ X(Y+Z)

11) Simplify the following function using K- method
F(A,B,C,D)=E(0,1,2,3,4,6,9,10)+X(7,11,12,13,15)

4. A)I) Define Multiplexer and explain the 32X1 MUX by using 8X1 MUX along circuit diagram
[7+7)
II) Define Half Adder and Full Adder
OR
B) I) Draw the circuit diagram of JK Flip-Flop and explain its operation [7+7]
IF) List out few comparisons of D Flip-Flop and T Flip-Flop

5. A)I) Draw the block diagram of Bidirectional Shift Registers and explain its operation [7+7]
1) Write shor notes on Universal Shift Registers in detail
OR
B) I) Draw the circuit Diagram of Ring Counter and explain it operation [7+7]
11) Draw the circuit Diagram of Ripple Counter and explain its operation
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1, A) Describe Classification of Data Structures. Write an algorithm for Fibonacci serles? [14M]

OR

B} What Is Abstract Data Type? Write an algorithm for Towers of Hanol? [14M]

2. A} Write an algorithm for Merge sort and give an example, [14M]
OR

B) Write the algorithm for Quick sort and sort the following numbers using Quick sort

11,87, 6, 33,28, 45,34, 12, 46, 27, 56 f14M]

3. A)Wwhat Is a Stack? Explain the applications of Stack. [14M]
OR

4, B) Deline Queue? Explain Quette operations using Aray, [14M]

5. A) write an algorithm for insertion, deletion operation on Single Linked List, f14M]
OR

B} Write an algorithm for insertion operation on Circular Linked List. [14M]

6. A) Write an algerithm for DFS with suitable example. [14M]
OR

B} Explain about operations on Binary Search Tree. {14M]
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1. A) 1} Explain the Basic cycle and applications of steam power generation? [7Mm}
11) Nustrate the working principle of a VCR system with neat sketch? [7i]

OR
B} I) What are the components of a gas turbine and explain? f7M]

1} Explain the classification and applications of internal combustion engines? [7M]

2. A)Describe In short V belt Drive? And mention the advantages and disadvantages of V belt

drive over a Flat belt Drive? [14M]
OR
B) 1) Explain the applications of Gears? [7M]
II) What is chain drives? Explain [7M]
3. A)Explain the following i} Arc welding if) Resistance welding {14M]
OR
B) 1) State and explain the Kirchhoff's laws? [7M]

Il) Two Resistances R, and R; are connected In series and connected across a battery. The
voltage across Ry is 10V and that across Ry is 25V, The current through the resistors is 24,
Find the value of R, and R, and also the supply voltage. Also find the current in the Resistors

Ry and R; If they are connected in parallel across the same supply voltage, [7M]
4. A) 1} Draw a neat sketch showing the different types of a DC machine? [7M]
11} Derive from first principles, an expression for the emf generated in the armature
winding of a DC machine? [7M]
OR
B) I) Derive an expression for the torque developed in a Dc machine? [7M]
[} What are losses in a DC machine? [7M]
5. A} 1) Explain the principle operation of a Transformer? [7M]
I} Defirie the voltage Regulation and efliciency of a Transformer? [7M]
OR
B) !} Describe with the necessary diagrams the constructional details of a three-phasr wound
rotor induction motor? [7M]

II) Explain the working principle of single phase Induction motor? [(7M]
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Note: Answer All FIVE Questions.
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1. A) I} What is a building material and how does it differ from a building product? [06]
I} Write a detailed note on various types of Igneous rocks giving examples of each type.
[08]
OR
B} I) What is meant by slaking of lime? Why Is it necessary? [07]
11} What are the field tests to find the suitability of bricks for construction? [07]
2. A) 1) What are the advantages of kiln seasoning as compared to air seasoning? Briefly state
the disadvantages of kiln seasoning. fo7]
{1} Write a short note on testing of tiles. f07]
OR
B) 1} Write short notes on:
(a} Sap wood, (b) Heartwood, {c} Growth rings, (d} Medullary rays fo8]
{1} What are the different types of steel reinforcement used for reinforced concrete work?
Describe the three types of hot-rolled bats. [08]
3. A} 1) What precautions are to be taken while locating a footing (a) on a slope and
{b) adjacent to an existing structure? [08])
I} Explain the differences between brick masonry and stone masonry with reference to
their stahility, cost and method of construction, [08]
OR
B) 1} Distinguish between Madras terrace roof and Bengal terrace raof, [04]
I1} How do you prepare the surfaces for (a) Plastering (b) Palnting
(c) Varnishing (d) Distempering [o8]
4. A)1) Dlfferentiate between {a) Dry air and molst air (b} Dry bulb temperature and wet hulb
temperature, [08]
m E)fplain the advantages of using day lighting in a building, [06]
COR
B) 1) Enumerate general safety requirements against fire, [06]
1} Explain briefly the procedure of selection of site for residential construction. [08]
5. A}I) Explaln the terminology FAR and FS!, {04]
11} What are the objectives of building bye-laws. Why are they necessary? {10]
* OR
B} I} Give the minimum standards for the various parts of the building. [04]

11} Explaln the IGBC green building rating system. [08]
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Note: Answer All FIVE Questions.
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1. A) I} Draw the circuit diagram of P-N Junction Diode and explain the Forward and
Reverse Biased operations [7+7]
IT) List out the different applications of PN Janction diode
OR
B) 1) explain the different Current Components in PN Junction Diode in detail [7+7]
I1) Explain the terms (1) Transition Capacitance (it) Diffuston Capacitance

2. A)I) Explain the following tenmns in detail [7+7]
(i) Zener Breakdown (i) Avalanche Breakdown
1) Write short notes on (i} Photodiode  (ii) Varactor Diode
OR
B) 1) Draw the circuit diagram of Bridge Rectifier and explain its operaton [7+7]
1T} Explain the concept of 7t section Filters in Rectifies along with diagram

3. A)I) Draw the circuit diagram of Common Emitter Configuration and explain its
operation {747}
IT} Derive the Relation among a, 3, and y in detail
OR
B) 1) Define Punch Through and Reach through effect of Transistor in detail [7+7]
II} Draw the circuit diagram of Transistor as an Amplifier and explain its operation

4. A)I) Draw the circuit diagram of Collector-to-base Bias and explain its operation
I} Define the terms Thermal Stability and thermal runaway [7+7]
OR
B) Write short notes on following termis in detail [7+7]
(i) Fixed Bias  (ii) Self-Bias

5. A)I) Draw the circuit diagram of JFET and explain its operation along with V-1
Characteristics [7+7]
II) Write short notes on Silicon Controlled Rectifier
OR

B} I) Draw and explain the circuit diagram of MOSFET of Depletion and
Enhancement modes in detail [7+71

H) Write short notes on UJT along with V- Characteristics
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1. A} I) Explain about ideal and practical voltage, current sources with neat diagrams and also
explain about the dependent sources with relevant sketches. [5M]

11) For the circuit shown in Figure-1 calculate VCE and VAG. [3M]
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11} Apply mesh analysis to calculate the current 10 in the circuit inFigure-2, [6M]

Figure-2

OR

B} 1) Explain the formation of delta connected resistances and derive the expression for star-
connected resistances in terms of delta connected resistances. [5M]

Il) Find the power delivered by the 50 V source in the network using source transformation
shown in Figure-3. (3Mm]

Figure-3
[1) Deduce the node voltages by using nodal analysis in the network shown in Figure 4.[6M]
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2. A} |) Find the RMS value and Form Factor of the resultant current in a wire which carries
simultaneously a direct current of 5A, and a sinusoidal alternating current with a peak value of
SA. [4M]

I} Derive the Peak Factor and Form Factor of a Full wave rectifier circuit. {4M]

1Y A series circuit has R= 200 L=0.05H and C=50uF and is supplied with 230 V, 50 Hz supply.
Find the {i} Impedance {ii) Current drawn by the circuit {iii} Power Factor {iv) Active and Reactive
Power consumed by the circuit also draw the impedance and voltage triangle for the case XC >
XL. [6M]

OR

B) 1} A 250 V, 50 Hz voltage is applied to a coil having a resistance of 5 Q and an inductance of
9.55 H in series with a capé’citor C. If the vgltage across the coil is 300 V, find the value of C.
[5M]

11} A cireuit consists of a pure inductor, a pure resistor and a capacitor connected in series.
When the circuit is supplied with 100 vV, 50 Hz supply, the veltages across inductor and resistor
are 240 V and 90 V respectively. If the circuit takes a 10 A leading current, calculate the value of
inductance, resistance and capacitance and also find the power factor of the circuit, further find
the voltage across capacitor,  [5M]

111} Determine R.M.5 and Average value of the waveform shown in Figure 5. [4M]
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Figure-5

3. A)I) Derive the expression for bandwidth and quality factor of series RLC circuit.  [7M]
) A coil having a resistance of 20 2 and an inductance of 200 pH is connected in parallel with
a vartable capacitor. This parallel combination is connected in series with a resistance of 8000 02,
A voltage of 230 V at a frequency of 1046 Hz is applied across the circuit, Calculate {a) the value
of capacitance at resonance, (b) Q factor of the circuit, (c) dynamic impedance of the circuit, and
{d) total circuit current. [7M]
OR

B} 1) Define the self-inductance and mutual-inductance and also deduce the expression for
coefficient of coupling between pair of magnetically coupled coils, (&Ml




I} Two inductors are connected in parallel. Their equivalent inductance when the mutual
inductance atds the self-inductance is 6 rmH and it is 2 mH when the mutual inductance opposes
the self-inductance. If the ratio of the self- inductances is £:3 and the mutual inductance
between the coils is 4 mH, find the self-inductances, [6M]

4, A) 1Y What are the limitations of Superposition theorem for DC Excitation and find | in the circuit

shown in Figure-6. [BM]
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Il) State Millman's theorem and evaluate current through the 10 Q resistor in the network

shown in Figure-7, [6M]
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Figure-7
OR

B} I} State and explain Reciprocity theorem for DC Excitation with a neat circuit.  [4M]
1} State and explain the Norton's theorem and obtain the value of current flowing through the

10 2 resistor shown 1n in Figure-8 using Norton's theorem. [10M]
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Figure-8

5. A} )} State the maximum power transfer theorem and derive the condition for maximum power
transfer, and also determine the amount of maximum power that can be transferred in RL
shown in Figure 9. [10M]




) Very the substitution theorem by replacing the 6  resistor by a voltage source for the

circuit shown in Figure 10, [4M]
00
& 60
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Figure 10
OR
B) 1) State and explain Super Position theorem for AC Excitation. [6M]
11) Apply Thevenin's theorem to find the current through the coil {5+j4) Q in the bridge circuit

shown in Figure 11. [8M]
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Figure 11
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1. A)I) Discuss the effect of gain boundaries on the mechanical properties. (7))
1) What is Gibb’s phase rule? Explain its importance, (M)
OR
B) I) Draw iron-carbon equilibrinm diagram and mark on it all salient temperatures,
composition and phases involved. (7M)

IT) Write equations for the following invariant reactions: eutectic, peritectic,
monotectic, eutectoid and peritectoid. How many degrees of freedom do exist
at invariant reaction points in binary phase diagram. {(7M)

2. A)I) What is stainless steel? How are they classified? Give their applications. (7M}
IF) What is Plain Carbon Steel? Also explain all type of plain carbon steel with the

composition and specific application. (7M)
OR
B) Classify different types of cast iron. Why silicon is added to cast iron? Explain
the effects of any four alloying elements on the properties of cast iron, {14M)
3. A)I)Write full name of TIT diagram and explain how it is constructed, M)
II) Explain the processes of Nitriding. When do you use it. (7M)
OR
B) I) Discuss different types of annealing processes. (7 )
11) Define hardenability of a material and list the factors affecting hardenability. (7M)
4, A) I) Write a short note on the copper and its alloys. (7M)
II) Explain the properties and applications of phosphor bronze and aluminium
bronze. M)
OR
B) I) Enlist the properties of pure Aluminum and mention the composition, specific
properties and applications of any one aluminum alloy. (70 )

11) List out the properties of Titanium. Explain in detail where it isused. {7M)
5, A)I) List the various types of glasses, enumerate its properties and applications.{7M)
IT) Explain the term composite materials with examples. State thelr advantages
-and limitations of composites in practice. (7M)
OR
B) I) What are clay based ceramics. How are théy made. What are thelr limitations.  (7M}
I} Explain how the cutting tool bits are made using powder metallurgy.  (7M)
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1, A)I) To move charge q from point a ta point b requires 25J, Find the Voltage drop if charge q

is : 2) 0.25C b)-0.5C [ 04M]
I} Determine the voltage across the resistor, cusrent through resistor, power absorbed by
resistor. r ‘ ‘ [ 10M]
>
S0V Sk
OR [
B) I} Calcualte the equivalent delia parameters for given star network. RA=810, RE=810,
RC=810 [ 07M]
II) Find V1, V2 using node analysis [ 07M]
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2. A)T) Define torque and write the torgue equation for the DC Motor. [ 07M]
11) List and give the applications of different types of DC machines. [ 07M]

OR

B) I) A 4 pole, lap wound, dc generator has a useful flax of 0.07 Wb per pole, Calculate the
generated emf when it rotated at a speed of S00 rpm. with the help of prime mover,
Armature consists of 440 number of conductors. Also calculate the generated emf if lap
wound armature replaced by wave wound armature, [ 07M]
IT) Iustrate the functioning of 3-point starter [ 07M]

3, A)T) A rectangular core of length 20cm and 40cm width having the frequency 5S0HZ, With
primary turns 100, with maximum flux density 1.5T, calculate maximum flux, primary
emi? [ 07M]
IT) Explain Principle of operation of a single-phase ransformer? [ 07M]




OR
B} I) A three phase 6- pole induction motor working from a three phase 400V, S0Hz supply is

running at 970 rpm. Calculate the i) Synchronous Speed and if} slip. [ 07M]
1I) Draw and Explain the Torque-Slip characieristics of a Three phase induction Motor
[ 07M]

4. A) I} Explain about formation of PN junction & how the diode act as a switch [ 07M]
I1) With a neat sketch explain the operation of 1 Phase half wave rectifier and draw output

petformance curves. [ 07M]
OR
B) I) How zener diode act as voltage regulator? ¢ [ 97M]
11) Explain the volt ampere characteristics of PN Diode? [ 07M]
5. A)I) List the circult configurations, which can be obtained from a bipolar junction transistor
[ 07M]
IT) Compare between PNP apd NPN transistors [ 07M]
OR
B) I) Draw and explain the common —emitter transistor characteristics [ 07M]
H) Show how a transistor act as an amplifier [ 07M]

s o
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1. A)I) Derive the delta equivalent of three different star connected inductances?
@_Explain the concepts of current division and voltage divisions in the efectrical networks?
OR
B)@ write the detailed classification of the network elements with symbols?
IMFind the voltage drop across terminals P and Q in the diagram shown in figure 1b.
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Fig 1b

2. A)I) Prove that the form factor of a sinusoidal wave is 1.11?
IDA capacitor is drawing a current of 7.5A at 230V, 50Hz. Find the instantaneous voltage and
current?
OR
B} I) Explain in detail about the self inductance and mutual inductances with diagr;ms?
H)A veltage wave is represented by V=220sin314t. Find the maximum value, RMS value,
average value, frequency, time period and instantaneous value after (1.08sec?

3. A)I) Analyze the REC series circuit by AC source with phasor diagram?
IDA 12 ohms resistor is connected in parallel with 112 micro farad capacitor. The supply being
6A, 50Hz constant current source, find the r.m.s and instantaneous branch currents through the
capacitor and resistor?

OR

B) I} Analyze the RLC paralle] circuit by AC source with phasor diagram?
1) The applied voltage in a parallel RLC circuit is given by V=40sin(5500t+7/4)Volis. The
values of R,L and C are 22 ohms , 0.018H and 24 micro farad respectively, Find the total
current supplied by the source?



4. A)I) derive the Q) factor for a series resonating circuit?
IDHA 65 micro farad capacitor, when connected in series with a coil having 44 ohms resistance,
resonates at 1000Hz. Find the inductance of the coil. Also obtain the circuit corrent if the
applied voltage is 120V, Also find the voltage across the capacitor and the coil at resonance?

OR

B) DExplain the variation of circuvit parameters of parallel resonating cirenit with frequency?
IDA series RLC circuit has R=1,8 ohms, X =6.2 ohms and the inductance is impure having its
resistance of 2 ohms and inductive reactance of 0.8 ohms. Find the input impedance and the
circuit current. Calculate the frequency of resonance. The supply voltage is 100V, 50Hz?

5. z&}‘&Analyze the transient response of RL series circuit with D.C excitation?
IDA coil having resistance of 14 ochms and induciance of 2H is switched on to a direct voltage
of 100V, Find the rate of change of the current i)at the instant of closing the switch and when
t=L/R. Also find the steady state value of the current?

OR

B) ) A 50Hz, 440V(peak value)} sinusoidal voltage is applied at t=0 to a series R-L circuit
having resistance of 7 ohms and inductance of 0.1H. Obtain an expression of the current at any
instant ‘", Find the valve of transient current 0.01sec after switching on?
INA series RL circuit has R=28 ohms, L=3H, A D.C voltage of 80 volts is applied at t=0. Find
the equations for the charging current, voltage across R and L, the current in the circuit 0.4
seconds latter and the time at which the drops across R and L are same?

&k h
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1. A}1) Define an algorithm and explain its characteristics.
tl) Explain how to covert a decimal number into binary, octal and hexadecimal number systems with
an example.

OR
B} 1) What is a flow chart? Explain various symbols that can be used while
representing a flow chart.
(1) Write a python program to display all the prime numbers between 1 and n where n value is
entered by user.
2. A)1) Give a brief overview about the numeric data types available in python.
11} What are the functions that can be used in python to convert characters to their numeric ASCIH
codes and back again? Discuss.them with syntax and example.
- OR
B} 1) State the precedence nules that are applied during the evaluation of arithmetic
expressions in pythen,
1) Explain how for loop can be used in python with the help of an example program.
3. A)I)Explain with an example program how functions can be used to eliminate
redendancy and repetitious code,
) Discuss how lambda function can be used in python with an example.

OR

B) 1) State the features of turtle in python and explain how it promotes event ¢riven programming.
Il) Describe the syntax and use of the following methods in Turtle library:
(i) forward(} (ii) penup{)} (iii) fillcolor(} (iv) heading() (v) position()
4. A)l)What is a dictionary in python? Explain the syntax of creation and storing data in
a dictionary.
1) Write a python program to remove the second largest number from a list in python.
OR
B} 1} Explain in detail about the format operator that can be used in python files,
11y Any file that contains Python code can be imported as a module, Elaborate this staterent and
explain how it can be done with an example.
5. A)1) Define an abstract class and state its advantages.
1) Explain how to change the state of an object in python by making an assignment
to one of its attributes.

OR

B} 1) Discuss how inheritance can be achieved in python with the help of an example program.
1) Explain how to create multiple exceptions for a single try block in python?
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