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Time : 3 hours Max. Marks : 70

A\ d

Answer one question from each unit
All questions carry equal marks

Q.NNo Questions Marks CO BL
1= 7 : : ; = — 1
(& | Find the . family of orthogonal trajectories of the cardioids r=a(l—cos®), M co1 | L3
where ‘@’ is parameter.
(b) Find the general solution of the equation [ v _1_1) ST y} dx+ (o log x—xsin y) dy = 0. 7™ co1l | L2
X
(OR)
2(a) | Solve (1+xy)ydx+(1—xy)xdy = 0. 7M | CO1 | L2
(b) Find the family of orthogonal trajectories of the semi- cubical parabolas
2_.3 o ™ COl1 [ L3
ay” =x", where ‘a’ is parameter.
3(a) | Solve (D*-2D+1)y = xe*sinx. 7M | CO2 | L2
(b) | Find complete solution of (D* 4D +3)y = sin3x-cos2x. 7M | CO2 | L2
(OR)
4(a) | Apply method of variation of parameters to find the complete solution of
d*y ™ CO2 | L3
;£5“+y =cosecx.
dy  dy 2
(b) Solve ——+—+y=(1-¢€). 7™ Cco2 | L2
dx x
5(a) | Apply Euler’s method to estimate the value of y(1.2), given IVP is
ZZ = 2+ xy, y(1)=1.(use step size h = 0.25) [ €5 | 1=
(B) | Solve y'=x*+ 0)=0 and hence estimate the value of y(1) using Picard’s
Yy Y ¥ v(1) g ™M co3 | L3
series method.
(OR)
6(a) Apply Taylor’s series method to solve yJ'=Jc2 —¥,¥(0)=1 and hence estimate M co3 | L3
the value of y(0.1).
(b) | Estimate the value of y(1.2) using Simple R - K method, given that
P ™ CO3 | L3
D _” y(l)=2.(take h = 0.2).
dx
7(a) U= Xty+z,y+z=uv,z=uvw thisi svillisge o(x,y,z) M T
o(u,v,w)
(b) | Apply Taylor’s series expansion to expand e -c0s y near the point (175)_ ™M co4 | L3
4
(OR)
8(a) | Apply Lagrange’s method to find maximum value of x"y"z”subject to the
Y 7™M | CO4 | L3
condition X+ y+z=a.
(B) | Expand e*log(x+ y)in terms of %’ and 'y’ using Maclaurin’s series expansion. ™ CO4 | L3
9(a) Form the partial differential equation by eliminating the arbitrary constants ‘a’
z=alog[M] 7™M | cos | L2
and ‘b’ from 1-x
(b) | Write standard form of Lagrange’s partial differential equation and hence find M cos | Lo
the complete solution of ptanx+gtan y=tanz.
(OR)
10(a) | Solve x(y—z)p+y(z—x)q=2z(x—y) ™ CcO5 | L2
(b) | Generate the partial differential equation by eliminating arbitrary function M cos | L2
from the equation xyz = f(x+y+z).
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N/ A 4
20FEQ1-PROFESSIONAL COMMUNICATION-I

same time, they would break the illegal excavator’s grip on the o 20FE01-PROFESSIONAL COMMUNICATION-I
market, thereby decreasing the inducement to engage in illegal 6(a) | What are the methods and tools used by a company with ™ |coz | L2
activities. distributed workforce to connect its employees?
You might object that professionals excavate to acquire (b) | Summarize the following passage in about 50 words:
knowledge, not money. Moreover, ancient artifacts are part of The idea of walking can be an annoying thought to some.
our global cultural heritage, which should be available for all When in reality, walking can do many wonderful things for
to appreciate, not sold to the highest bidder. I agree. Sell many different people. The mental and physical health benefits
nothing that has unique artistic merit or scientific value. But, of walking are immense, yet many people want to walk as little
you might reply, everything that comes out of the ground has as possible. People do not want to take the time to walk from
scientific value. Here we part company. Theoretically, you may point A to point B when instead they can easily just get into
be correct in claiming that every artifact has potential scientific their car and drive. Many underestimate the many health
value. Practically, you are wrong. benefits they could receive just by waking thirty minutes a day.
I refer to the thousands of pottery vessels and ancient lamps There are many benefits of adding walking into your daily
that are essentially duplicates of one another. In one small routine, such as improving your heart health and aiding/
excavation in Cyprus, archaeologists recently uncovered 2,000 preventing type 2 diabetes. The first benefit of taking a walk is
virtually indistinguishable small jugs in a single courtyard, that it can help one maintain a héalthy weight and help| 7M | CO3 | L2
even precious royal seal impressions known as melekh handles prevent numerous health disorders.
have been found in abundance — more than 4,000 examples Going for a walking after a person has had a stressful day can
so far. help them feel better because it releases all of the built-up
The basement of museums is simply not large enough to store energy from the day. Going for a quick walk can give you a
the artifacts that are likely to be discovered in the future, mood boost, and it also releases endorphins, which can help
There is not enough money even to catalogue the finds; as a with people who are stressed or have depression. Walking also
result, they cannot be found again and become as inaccessible helps one to relax. Counting your steps and focusing on nature
as if they had never been discovered. Indeed, with the help of a is a form of meditation that can help one to relax. Moreover, by
computer, sold artifacts could be more accessible than are the doing so, it helps release endorphins and potent brain
pieces stored in bulging museum basements. Prior to sale, chemicals that relieve pain and stimulate relaxation. After
each could be photographed and the list of the purchasers going on several walks, one may notice that their memory will
could be maintained on the computer. A purchaser could even be improved.
be required to agree to return the piece if it should become | B
needed for scientific purposes. It would be unrealistic to 7(a) | Why is Abdul Kalam called “the Missile Man of India”? 7M | CO2 | L2 |
suggest that illegal digging would stop if artifacts were sold in (b) | Fill in the following blanks with ‘A’, ‘An’, “The’ or ‘No Article’.
the open market. But the demand for the clandestine product (i) ___ apple a day keeps the doctor away.
would be substantially reduced. (ii) __ paper is well written.
(i) What are the two problems faced by archaeology as a (i) Who is ___ girl standing at the gate? (iv) Charles is | -\ | = | |5
profession? (ii) What is the solution suggested by the author to American.
counter illegal digging? (iii) Do archaeologists excavate for (v) Dr.Hamid is ____ Urdu teacher.
money? (iv) What is the antonym of ‘Precious? (v) Does (vi) I bought __ umbrella to go out in the rain.
everything that comes out of the ground has scientific value? (vii) Michael loves playing _ football.
(vij What will happen if every artifact excavated is kept in (OR)
museums? (vii) Give the meaning of the word ‘Clandestine’. o 8(a) |You have purchased a music system on ‘Amazon’, but you
(b) | Fill in the blanks with appropriate Tense forms of the verbs have received a defective one. Write an e-mail to the Customer | 7M | CO4 | L3
given in brackets. Service Manager complaining about it.
(i) __you ___(believe) in ghosts? (b) | Convert the following sentences into Reported Speech:
(i) Radha __ (get) up at 5 in the morning, (i The teacher said to the students, “You should revise your
(ili) The students ____ (revise) the lessons now. 7™ | CO3 | L1 lessons.”
(iv) It __ (rain) since morning. (ii) He said to her, “Do you like apples?”
(v) Although he tried hard, he __ (not, get) the job. (iti) The student said to the teacher, “I am sorry that [ am late.” | 7M | CO5 | L2
(vi) The movie ___ (start) when we reached the theatre. (iv) Ram said to Mohan, “Let him do it.”
(vii) I you start early, you ____ {reach) in time. (v) The captain said to Kapil, “Bravo! You scored 89 runs.”
R (OR) = =3 - (vi) She said, “Mahesh will be reading a book.”
(vii) He said to his brother, “Shailesh has broken my glass.”
20f4 B
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R20
— )

(AI&DS) 2
Time @ 3 hones 5 ax.Marks :70
Answer one question from each unit
All questions carry equal marks
Q.No Questions Marks (of0] BL
1(a) Find the binary and octal equivalent of (126)1p0and (306.D);s. ™ CO1 | L2
) Perform (i) (A-B) and (ii) (B-A) by using 2’s complement, where two binary M col | L2
unsigned numbers are A= 110111 and B= 100010.
(OR)
2(a) Mustrate the decimal to BCD and Excess-3 code conversion methods. ™M co1 Lo
Convert (185)10to Excess-3 equivalent.
(b) abe
™ CO1l | L3
Fig.
Find the Boolean expression of f and g in Fig. as a function of three binary
inputs a, b and c. Show the truth table and timing diagram of both the
outputs using all eight possible combinations of a, b and c.
3(a) Define the DeMorgan’s theorem. Show the wvalidation of DeMorgan’s M coa | 12
theorem with the help of truth table.
(b) E};press the Boolean function F = A'C + AB + AB'C + BC as a sum of M co2 | 13
minterms.
(OR)
4(a) Simplify the following Boolean function F using Karnaugh map method:
F(A, B, C, D)= £ (1, 4, 5, 6,12,14,15). Implement the minimized Boolean ™ 02 L3
function (F) with logic gates.
(b) Obtain functional minimization of F(A, B, C, D)= Z (0, 1, 2, 5, 8, 9, 10)into
(i) sum of products (SOP) (ii) product of sum (POS) forms.Draw the ™ co2 | L3
corresponding gate level implementations for both the forms.
5(a) Design full adder using half adders. Explain the operation with truth table
2 ™ Co3 | L8
and draw necessary circuit diagram.
(b) Design and explain a 3-to-8 line decoder using truth table. ™ CO3 | L3
(OR)
6(a) Design a 2-to-1 line multiplexer with logic gate and design 4-to-1 line
: . . . 7™ CO3 | L4
multiplexer using 2-to-1 line multiplexer.
(b) Design a 4-bit magnitude comparator. Present the gate level diagram. ™ CO3 | L3
7(a) Compare Latch and flip-flop. Design an edge trigger D-flip-flop using both M coa | 1o
universal gates (NAND, NOR).
(b) Design a synchronous 3-bit up counter using D-flip-flops. ™ CO4 | L3
(OR)
8(a) [Mustrate Bi-directional shift register with suitable example. ™ CO4 | L2
(b) Design a 4-bit register with parallel load with D Flipflops. ™ CO4 | L3
9(a) Design and explain 3x8 ROM. ™ CO5 | L3
(b) Implement  the  following two  Boolean functions with a M cos | 13
PLA: Fi(A, B, C}=X2(0, 1,5, 4), F2(A, B, C)=X2(0, 5, 6, 7).
(OR)
10(a) | Design a combinational circuit using a ROM, wherethe circuit accepts a 3-
bit number and outputs a binary number equal to the square of the input| 7M CO5 | L3
number.
(b) | Explain the operation of PAL. 7™ CO5 | L2
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20AD01-COMPUTATIONAL PROGRAMM
(Al&DS) :
Time : 3 hours ax. Marks : 70

Answer one question from each unit
All questions carry equal marks

ENO Questions Marks CO BL
lfa) | What are loop control structures? Explain for loop, while loop M co1 | Lo
and do-while loop with their syntax.
(b) | Define algorithm and state its characteristics with an example? ™ CO1 | L2
(OR)
2(a) Dlstl_ngulsh between pseudo-code, algorithm and flowchart with M col | Lo
a suitable example.
(b) | Draw a flowchart to check a number is prime number or not. 7™ COl | L3
3(a) | What are string handlings functions? Explain all with their uses. ™ co2 | L2
(b) erte a program to print numbers from 1 to 10 using array and M coz | 13
find sum of them.
(OR)
i 5 ¥ - = -
4(a) H_ow 1-D and 2-D array elements are stored in memory? Explain M co2 | 13
with example.
(b) | Write a program to copy one string into another string using M co2 | 13
strcpy() function.
5(a) | Distinguish between Call by value Call by reference. 7M CO3 | L3
(b) | What is recursive function? Write syntax for recursive functions. M CO3 | L2
(OR)
6(a) | Differentiate Library functions and User defined functions in C
— ™ CO3 | L4
and Explain with examples.
] 5 . .
(b) | What are the fe.atures of pointers? Write a C program to print M co3 | Lo
address of a variable.
7(a) | Write a C program that defines a structure employee containing
the details such as empno, empname, department name and
salary. The structure has to store 20 employees in an| 7M co4 | L3
organization. Use the appropriate method to define the above
details and define a function that will display the contents.
(b) | List out the differences among unions, structures and arrays. ™ CO4 | L2
(OR)
8(a) | Hlustrate the following: (i) Nested structures (ii) Array of M cos | 1o
structures.
(b) | Define Structure and write the general syntax for declaring and
. ™ L2
accessing members. CO4
9(a) | Write short notes on i. fgets() ii. fputs() iii.feof(). ™ CO5 | Ld
(b) | Explain Binary searching Algorithm with an example. 7™ CO5 | L3
(OR)
10(a) | Write a C program to find the minimum number in a list of 'N'
gl ) ™ COS5 | L3
numbers. Analyse its time complexity.
(b) | Write a program in C to reverse the contents of a file using M cos | L3
random access file mode.
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20FEO06-ENGINEERING CHEMISTR
(AI&DS and IT) ;
ax.Marks :70

Answer one question from each unit
All questions carry equal marks

Q.No Questions Marks cO BL
1(a) Justify the following statement, “Calomel electrode is reversible
. S 4 o) 7™ | CO1 | L2
with respect to chloride ions”.
(b) Calculate the cell potential of the following cell at
298 K. Mg(s) / Mg2*(0.001M) // Cu?* (0.0001M) / Cu(s) IM | B |13
EOCu2+/ cu= +0.34V i EOMg2+/Mg =-2.37V
(OR)
2(a) Describe the construction and working of Li-ion battery. M €Ol | 12
(b) Explain the construction of fuel cell with a neat diagram and
. . . . T™M. | €Ol | L2
give the equations that show its working.
3(a) State the principle of cathodic protection and explain how
: . 7™ | CO2 | L2
impressed current method controls corrosion.
(b) When does concentration cell corrosion occur? Explain
. . 7™M | CO2 | L2
corrosion of metal surface covered with water droplets.
(OR)
4(a) How the following factors influence rate of corrosion?
(i) Purity (ii) Position in galvanic series (iii) Relative area of | 7M | CO2 | L2
cathode and anode (iv) Nature of surface film.

(b) When does galvanic corrosion occur? Explain with an example. | 7M | CO2 | L2
S(a) How to prepare nanomaterials using gas phase synthesis? M | CO3 | L2
(b) List out the materials used in making GPU and PCBs. /M | CO3 | L1
(OR)

6(a) Outline the applications of nano-materials in various fields. 7™M | CO3 | L1
(b) How catenanes and rotaxanes are characterized? M. | CO3 | L2
7(a) How does conduction occur in intrinsic conducting polymers? ™M | CO4 | L2
(b) Differentiate thermosets and thermoplasts. 7™M | CO4 | L1
(OR)

8(a) Define the term liquid crystal. Outline the structural aspects
. = ™ | CO4 | L1
of molecules to form liquid crystal.
(b) Describe working mechanism of liquid crystal display. M | CO4 | L2
9(a) Explain conductometric titration curve of weak acid versus M | cos | Lo
strong base.
(b) How to carry potentiometric titration of strong acid versus M | cos | L2
strong base to determine the endpoint of a titration?
(OR)
10(a) | State the principle of conductometry. Describe the
conductometric titration curve of strong acid versus strong| 7M | COS | L2
base.
. ; = :
(b) | How to estimate the concentration of Fe*? using KCNS as M | cos | Lo

complexing agent by colorimetry?
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20ME02-ENGINESXING MECHANICS

4(a)

Two blocks A and B are placed on inclined planes as shown in
Figure. The block A weighs 1000 N. Determine minimum weight
of the block B for maintaining the equilibrium of the systems.
Assume that the blocks are connected by an inextensible string
passing over a frictionless pulley. Coefficient of friction u
between blocks and plane is 0.25.

™

cOo2

L3

20MEO02-ENGINEERING MECHANICS

7(a)

A particle travels along a straight-line path such that in
4 seconds it moves from an initial position Sa = -8 m to
position Sp = +3 m. Then in another 5 seconds it moves from
Sg to Sc = -6 m. Determine the particle’s average velocity
and average speed during 9 second interval.

™

Co4

L3

(b)

Prove 12 = u2 + 2as, when a particle moves at constant
acceleration.

™

CO4

L2

(OR)

(b)

Two identical blocks A and B are connected by a rod and they
rest against vertical and horizontal planes respectively as
shown in Figure. If sliding impends when 0 = 45°, determine
the coefficient of friction, assuming it to be same for both
floor and wall.

™

co2

L3

8(a)

A motorist is travelling at 90 kmph, when he observes a
traffic light 250 m ahead of him turns red. The traffic light is
timed to stay red for 12 s. If the motorist whishes to pass the
light without stopping, just as it turns green. Determine
(i) the required uniform deceleration of the motor and
(ii) the speed of the motor as it passes the traffic light.

™

Cco4

(b)

A jet plane travels along a parabolic path. When it is at a
point A it has a speed of 200 m/s which is increasing at the
rate of 0.8 m/s? Determine the magnitude and direction of
acceleration of the plane when it is at A.

™

co4

L3

5(a)

Determine the centroid of a triangle of base width ‘b’ and
height ‘h’ by the method of integration.

™

Cco3

L3

(b)

Determine the centroid of the reinforced concrete retaining

wall section shown in Figure.
03m

~ -

—_
] 26m

T S |

F

o

™

CO3

L3

9(a)

A crate of 20 kg mass is pulled up the inclined 20° by force F
which varies as per the graph shown in figure. Find the
acceleration and velocity of the crate at t = 5 s, knowing that
its velocity was 4 m/s at t = 0. Take px = 0.2.

F(N)

100N

0 - i(s)

™

CO5

L3

(b)

A 50 kg block kept on the top of a 15° sloping surface is
pushed down the plane with an initial velocity of 20 m/s. If
uk = 0.4, determine the distance traveled by the block and the
time it will take as it comes to rest.

™

CO5

(OR)

(OR)

10(a)

A flywheel starting from rest and accelerating uniformly
performs in 5 s. Find its angular acceleration and its angular
velocity after 10 s.

™

CO5

L3

6(a)

State and prove “perpendicular axis theorem”

™

COo3

L1

(b)

The cross-section of a rectangular hollow beam is as shown
in Figure. Determine the polar moment of inertia of the

section about centroidal axes.
B0 A0 i 204

i
i

7™

CO3

L3

(b)

The relation of the rigid body is defined as follows where 0 is
angular displacement in radians and t in seconds:

(@) 0= 37— 20 (by 0= — 1.5 and (¢) 0 = 2 sin (71/4)
Determine angular velocity and acceleration in each case at
t=2s.

™

CO5

L3
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Answer one question from each unit
All questions carry equal marks

Q-No

Questions

Marks

co

BL

1(a)

The foci of an ellipse are 90 mm apart and the minor axis is 65
mm long. Determine the length of the major axis and draw half
the ellipse by concentric-circles method and the other half by
oblong method.

7™

Lol

L3

(b)

A ball thrown up in the air reaches a maximum height of 45
metres and travels a horizontal distance of 75 metres. Trace the
path of the ball, assuming it to be parabolic.

™

co1

L3

(OR)

2(a)

Draw a circle with diameter AB equal to 65 mm. Draw a line AC
150 mm long and tangent to the circle. Trace the path of A, when
the line AC rolls on the circle, without slipping.

™

COo1

L3

(b)

Draw an involute of a circle of 40 mm diameter. Also, draw a
normal and a tangent to it at a point 100 mm from the centre of
the circle.

™

Col

L3

A vertical line AB, 75 mm long, has its end A in the H.P. and 25
mm in front of the V.P. A line AC, 100 mm long, is in the H.P. and
parallel to the V.P. Draw the projections of the line joining B and
C, and determine its inclination with the H.P.

™

CcO2

L3

Two pegs fixed on a wall are 4.5 metres apart. The distance
between the pegs measured parallel to the floor is 3.6 metres. If
one peg is 1.5 metres above the floor, find the height of the
second peg and the inclination of the line joining the two pegs,
with the floor.

™

cOo2

L4

(OR)

4(a)

Draw the projections of a line AB, 90 mm long, its mid-point M
being 50 mm above the H.P. and 40 mm in front of the V.P. The
end A is 20 mm above the H.P. and 10 mm in front of the V.P.
Show the traces and the inclinations of the line with the H.P. and
the V.P;

™

co2

L3

(b)

Two oranges on a tree are respectively 1.8 m and 3 m above the
ground, andl1.2 m and 2.1 m from a 0.3 m thick wall, but on the
opposite sides of it. The distance between the oranges, measured
along the ground and parallel to the wall is 2.7 m. Determine the
real distance between the oranges.

™

CO2

L4

S(a)

A regular pentagon of 25 mm side has one side on the ground. Its
plane is inclined at 45° to the H.P and perpendicular to the V.P.
Draw its projections.

™

CcO3

L3

(b)

Draw the projections of a rhombus having diagonals 125 mm and
50 mm long, the smaller diagonal of which is parallel to both the
principal planes, while the other is inclined at 30° to the H.P.

™

CO3

L3

(OR)
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20MEO1-ENGINEERING GRAPHICS

6fa)

The top view of a plate, the surface of which is perpendicular to
the V.P. and inclined at 60° to the H.P. is a circle of 60 mm
diameter. Draw its three views.

™

CO3

L3

(bl

A plate having shape of an isosceles triangle has base 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
inclined at 45° to xy. Draw its top view.

™

CO3

L3

7(a)

Draw the projections of a pentagonal pyramid, base30 mm edge
and axis 50 mm long, having its base on the H.P. and an edge of
the base parallel to the V.P. Also, draw its side view.

7™

Cco4

L3

(b)

A tetrahedron of 75 mm long edges has one edge parallel to the
H.P. and inclined at 45° to the V.P. while a face containing that
edge is vertical. Draw its projections.

™

CO4

L3

(OR)

8(a)

A hexagonal pyramid, base 25 mm side and axis 55 mm long, has
one of its slant edges on the ground. A plane containing that edge
and the axis is perpendicular to the H.P. and inclined at 45° to
the V.P. Draw its projections when the apex is nearer the V.P.
than the base.

™

CO4

(b)

Draw the projections of a cone, base 50 mm diameter and axis
75 mm long, lying on a generator on the ground with the top view
of the axis making an angle of 45° with the V.P.

™

CO4

L3

9(a)

Draw the isometric view of a cone, base 40 mm diameter and axis
55 mm long when its axis is horizontal.

™

CO5

L3

(b)

Draw orthographic projections (front view and side view) for the
given isometric view.

™

CO5

L3

(OR)

10(a)

Draw the isometric view of the pentagonal pyramid whose axis is
65 mm long and base 30 mm. One side of its base is
perpendicular to V.P.

™

COS5

L3

(b)

Draw the isometric view of the following orthographic projections.
16 6 | 1

- .
et > + P

o
o™~
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™

CO5

L3
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20FE05-APPLIED CHEMISTRY
(ASE,CE&ME) 6 :
Max. Marks : 70

Answer one question from each unit
All questions carry equal marks

Q.No Questions Marks CO | BL
l(a) | Justify the following statement. "Water softened by Lime-soda
: , 7 7™M | CO1 | L2
process is not suitable for boilers".
(b) | How water can be desalinated using electro dialysis? M | COl | L2
(OR)
2(a) | A sample of hard water contains the following dissolved salts.
CaCla=11.1mg/], CaS04=1.36mg/1, Ca(HCOs3)2=16.2mg/l,| 7M | CO1l |L3
Mg(HCOj3)2=14.6mg/1. Calculate the total and permanent hardness.
(b) | List out the reasons for formation of scales and sludges in boilers. M | col | Lo
Suggest the suitable methods to prevent it. ’
3(a) | How to analyze coal for the following constituents?
(i)Moisture content (ii)Volatile matter ™ | CO2 (L2
(iii) Ash content (iv) Fixed carbon.
(b) | Compare the merits and demerits of solid, liquid and gaseous fuels. 7™M | CO2 | L2
(OR)
4(a) | How gasoline is prepared using moving bed catalytic cracking M | cool L2
process?
(b) | Outline the advantages of using C.N.G. M [ CO2|L2
Sa |J gstlfy the followmg st_ater,l,lent, Calomel electrode is reversible M | co3 | L2
with respect to chloride ions”.
(b) | Calculate the cell potential of the following cell at 298 K.
Mg(s) / Mg2+ (0.001M) // Cu2?* (0.0001M) / Cu(s) M | CO3 |L3
EQCUZ*/ Cu =0.34V;E0M52*/Mg =237V
(OR)
6(a) | Describe the construction and working of Li-ion battery. YM | CO3 | L2
(b) | Explain the construction of fuel cell with a neat diagram and give
5 : 3 ™M | CO3 | L2
the equations to show its working.
7(a) | State the principle of cathodic protection and explain how M
. " CO4 | L2
impressed current method controls corrosion.
(b) | When does concentration cell corrosion occur? Explain corrosion of M | coa | Lo
metal surface covered with water droplets.
(OR)
8(a) | How the following factors influence rate of corrosion?
(i) Purity (ii) Position in galvanic series (iii) Relative area of cathode | 7M | CO4 | L2
and anode (iv) Nature of surface film.
(b) | When does galvanic corrosion occur? Explain with an example. ™M | CO4 | L2
9(a) | lllustrate addition and condensation polymerization. 7M | CO5 | L2
(b) | How to prepare TEFLON? List out its properties and applications. M | COS5 | L2
(OR)
10(a) | List out the applications of nano materials. 7™ | CO5 | L2
(b) | State the characteristics of composites. - 7TM | COS | L1

e v e e oo v o e e e ok o e ke o
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Time : 3 hours C

Max. Marks : 70

Answer one question from each unit
All questions carry equal marks

Q.No Questions Marks co BL
1(a) | Describe the manufacturing of fly ash and hollow bricks. | 7M | CO1 | L2
(b) | Mention at least any six good qualities of stones. M | COS | L1
(OR)
2(a) | Describe in brief t.he various stages involved in the M | col | Lo
manufacturing of bricks.
(b) What. are the engineering applications/uses of stones as M | cos | L1
building material?
3(a) | Describe the limestone cycle process. M | CO2 | L2
(b) | Describe the manufacturing of cement by dry process. /M | CO2 | L2
(OR)
4(a) | Discuss the uses of Cement as building material. M | CO2 | L2
(b) | Describe the process of manufacturing Fat lime. M | CO2 | L2
S(a) (.Z_Iassify the -types of mortar based on (i) Bulk density M | cos | L1
(i) Types of binder.
(b) Outhpe the plans and elevation of the 1 % brick wall M | cos | Lo
Flemish bonds.
(OR)
6(a) Clas‘51fy' the“ types of mortar based on (i) Nature of M | coa | L1
application (ii) Types of binder.
(b) | Discuss ge‘:neral principles adopted in the stone masonry M | coa | 12
Construction.

7(a) Discuss the functions of Foundation. M | CO3 | L2
(b) | Illustrate various types of curved roofs. M | CO3 | L2
(OR)

8(a) | Describe the spiral stair cases with neat sketch. M | CO3 | L2
(b) | Hlustrate the construction of flat roofs. ™M | CO3 | L2
9(a) List the general causes for dampness. ™ | CO3 | L1
(b) | Compare soft wood and hard wood. /M | CO1 | L2
(OR)

10(a) Slsizsn“y the paints based on their function and pigment “M | coa | L1
(b) | Explain different of artificial seasoning of the timber. 7M | CO1 | L2

dkkhkkhkhhhdhht
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Answer one question from each unit
All questions carry equal marks
Q.No Questions Marks | CO | BL
1(a) Discuss in brief the various accessories used for linear measurement in
. ) M | CO1 | L2
surveying with sketch.
(b) What is ranging? If two end stations are not intervisible due to some
obstacle such as existence of high ground between them, discuss in | 7M Co1l | L2
details how you will perform ranging?
(OR)
2(a) (i) Distinguish between whole circle bearing (WCB) and reduced bearing
(RB). (ii) The distance between two points, measured with a 20 m chain, M co1 | L3
was recorded as 327 m. It was afterwards found that the chain was 3 cm
( too long. What was the true distance between the points?
' (b) List out the different sources of error in chain surveying? Differentiate oM | coil Lo
between cumulative and compensating errors.
3(a) Explain how will you continue chaining past the following obstacles: M col | L2
(i) A river (ii) A tall building
(b) What are the sources of error in compass traversing? M CO1 | L2
(OR)
4{a) State four merits and four demerits of plane table survey. ™ CO1 | L2
(b) Describe intersection method of plane table survey. ™ CO1 | L2
S(a) Describe the method of reciprocal leveling. 7™ CO1 | L2
(b) Explain the various sources of errors in the theodolite surveying. 7™ CO2 | L2
(OR)
6(a) State the fundamental lines of Dumpy level and give their relationship. ™ Co2 | L2
(b) Describe the method of temporary adjustment of Dumpy level. ™ Co2 | 12
7(a) State thg use of contour map and explain in details about the | ™ co4 | 12
interpolation of contour.
( (b) Discuss in details about GPS and total station. ™ Cco4 | L2
(OR)
8(a) Describe the components of a transit theodolite . ™ co2 | L2
(b) Draw a neat sketch showing a simple curve and its component features "M | col | L2
and define each of them.
9(a) The following table shows the latitudes and departures of the sides of a
closed traverse ABCD. Find the area of the traverse.
Side Latitude (in m) Departure (in m)
N S E W
AB 214.8 -- 124.0 -- e[| GReEial] R
BC - 245.1 205.7 --
CcD -- 155.9 -- 90.0
DA 186.2 -- -- 239.7
(b) Wr.lte shprt n_otes on types of horizontal curves stating its application in M | coll Lo
civil engineering.
(OR)
10(a) | Explain the advantages of global position system. 7M | CO1 | L2
(b) | Two roads meet at an angle of 127030". Calculate the necessary
data for setting out a curve of 15 chains to connect two straight M | cos | L3
portions of the road if it is intended to set out the curve by chain
and offsets only. Assume the length of chain as 20meters.
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Answer one question from each unit
All questions carry equal marks
QNo Questions Marks CO BL
1(a) | Define the following:
(i) Potential Difference (i) Resistance (iii) Inductance | 7M | CO1 | L2
(iv) Capacitance (v) Work (vi) Power and (vii) Energy.
(b) | Determine the mesh currents for the circuit shown in
figure.
B
M | CO1 | L3
g:n (FRY
(OR)
2(a) | Determine the current delivered by the source for circuit
shown in figure.
106 g8
—\Wy A
A T™ | €01 | 1.8
-8 Y e
= wa
100 60
(b) | Use mesh analysis to determine the three mesh currents in
the circuit shown in figure.
™ | €01 | L3
WO T
S(a) Use Norton’s theorem to find current through the 2 Q
resistor in the circuit
40 54
0 7M | CO1 | L3
9V 40 § 20
603
AWV
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20EEO2-BASIC ELECTRICAL AND ELECTRONICS ENGINEERING

(b) | Find rms value of the full-wave rectified sine wave shown
in Fig.
#(1)
10 ™M | CO1 | L3
0 T 27 37 ;;
(OR)
4(a) | Determine the maximum power delivered to the load in the
following circuit.
10 Q1 2Q
M | CO1 | L3
50 (O 3Q = R _
r ? 50 (
(b) D.erw.e the expression for Band width for series RLC M | co1l | L3
gircuit;
S(a) | Hlustrate the principle and operation of a DC motor. /M | CO2 | L2
. = : .
(b) What is a transformer? And derive the emf equation of a M | coz | L2
single-phase transformer.
(OR)
6(a) Outline the principle and operation of a DC generator. /M | CO2 | L2
(b Explain the constructional details of single-phase M | coz | L2
transformer.
7(a) | What is PN junction diode? How the potential barrier
formed in PN junction diode? el Rl B
(b) | A diode is used as a half wave rectifier to supply power to
a 500 Q load from a 220 V source of supply. Calculate the | 7M | CO3 LA
rms load current and the dc diode voltage.
(OR)
8(a) | Analyze the operation of Full Wave Rectifier with necessary M | co3 | Lo
graphs.
(b) | Discuss about Zener shunt voltage regulator. M | CO3 | L2
9(a) | Enumerate the construction of PNP transistor. M | CO4 | L2
(b) | Describe construction and working of e-MOSFET. ™M | CO4 | L2
(OR)
10(a) | Discuss how transistor works as an amplifier. M | CO4 | L2
(b) | Explain input/output characteristics of BJT incommon M | coa | 12

base configuration.

khkhkkhhkhhhhkhhhhhhhix
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20CS01-PROGRAMMING FOR PROBLEM SOLVING USING C
(CSE&IT) M\ /-
Time : 3 hours /\5' Max.Marks : 70
Answer one question from each unit
All questions carry equal marks
Q.No Questions Marks co BL
: = : : =g
1 (a) What is pseu.docode. Explain with example,how it is used as a M | co1 | L1
problem-solving tool.
(b) Praw the flowchart and write a C program to compute simple M | cotl | Lo
interest.
(OR)
2 (a) Illustrate any five operators used in C language. ™ | COl | L2
(b) Write a C program to find the factorial of a number using do-
. . ™. | GOl | L3
while, where the number n is entered by user.
3(a) What is array? Explain the declaration and initialization of one
. . . . : ™ | COZ | L2
dimensional and two-dimensional array with an example.
(b) Wnte a C program to find the greatest number from two- M | coa | L3
dimensional array.
(OR)
4(a) Outline built-in functions for handling strings. ™ | €02 | 1.2
(b) Write a C Program to implement string copy operation
STRCOPY (strl,str2). ™ | €02 | LS
S(a) Explain the concept of array of pointers with examples. M | CO3 | L2
(b) Wr.lte a C program to read and display multiple strings using M | cos | L3
pointers.
(OR)
6(a) What are the two different techniques of passing arguments to
. - - 7™ | CO3 | L2
function? Explain with example.
(b) Write a program in C using functions to swap two numbers
. : ™ CoO3 | L3
using global variables concept and call by reference concept.
7(a) Describe the following:
(i) Nested structures (i) Array of structures M| CO4 1 L1
(b) Write a C program to read and display student details using M | cos | L3
structure.
(OR)
8(a) Analyze structure within a structure with an example. ™M | CO4 | L2
(b) Write a c-program using structures to read, write, compute
average — marks and display the students scoring above and | 7M | CO4 | L3
below the average marks for a class of N students.

9(a) Write a short note on: (i) fgets() (i) fputs() ™ | €05 | L
(b) g(reite a C program to copy the contents from one file to another M | cos | 13
(OR)

10(a) | What do you mean by command-line arguments? Give an -M | cos | Lo

example program.
(b) | Explain error handling during I/O operations. ™ | COS | L1
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Answer one question from each unit
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Q.No Questions Marks Cco BL
1(a) Hlustrate formation of Newton’s rings in reflected system.
Obtain an expression for radius of curvature of the plano| 7M | CO1 | L2
convex lens.
(b) Evaluate the thickness of air film at 10t dark ring in Newton’s
rings system viewed normally by a reflected light of wavelength | 7M | CO1 | L3
500 nm. The diameter of the 10t dark ring is 2 mm.
(OR)
2(a) g'eﬁne resolving power of a grating and derive the expression for M | cot | L2
(b) | Estimate the highest order that can be seen with a grating
having 15000 lines/inch. The wavelength of the light used is| 7M | CO1 | L3
500 nm.
3(a) Describe the construction and working of He-Ne laser. ™™ | €02 | 1.2
(b) He-Ne laser emits light at a wavelength of 632.8 nm and has an
output power of 2.3 mW. How many photons are emitted in| 7M | CO2 | L3
each minute by this laser when operating?
(OR)
4(a) Explain different types of optical fibers. ™ | CO2 | L2
(b) Enumerate the applications of optical fibers. TM | G2 1Ll
5(a) Show that the energy of particle in a potential box 1s quantized. ™ | CO3 [ L3
(b) An electron is trapped in a one dimensional box of 0.1 nm
length. Calculate the energy required to excite it from its ground | 7M | CO3 | L3
state to the fifth excited state.
(OR)
6(a) Mlustrate Fermi-Dirac distribution function for electrons in a M | cos | L2
metal. Discuss its variation with temperature.
(b) Determine the temperature at which there is 1 % probability of ™M | co3 | L3
a state with an energy 0.5 eV above Fermi energy.
7(a) Deduce the Einstein’s relation in semiconductors. ™ | CO4 | L2
(b) Distinguish direct and indirect band gap semiconductors. ™™ | CO4 | L2
(OR)
8(a) Demonstrate the working of solar cell. ™ | CO4 | L2
(b) List out the applications of solar cell. M | CO4 | L1
9(a) Expllc'ate the hysteresis loop observed in Ferromagnetic M | cOs | L2
materials.
(b) | Differentiate soft and hard magnetic materials. 7M | COS | L1
(OR)

10(a) | Define .electrorlnc .polarlzatmn. Derive the expression for M | cos | L2

electronic polarizability.
(b) | The polarizability of Ne gas is 0.35X10-40 Fm?2. If the gas

contains 2.7X1025 atoms m3 at 0°C and 1 atmospheric| 7M | COS | L3
pressure, determine its dielectric constant.
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Q.No Questions Marks COo BL
1(a) dDiZSnglbe Transition and Diffusion capacitance of the PN Junction M | col | Lo
(b) When a reverse bias is applied to a germanium PN junction diode,
the reverse saturation current at room temperature is 0.4 micro 7M | co3 | L3
amperes. Determine the current flowing in the diode when 0.15 V
forward bias is applied at room temperature.
(OR)
[ 2(a) Compare the PN-Junction diode and Zener diode. ™ CO2 | L2
(b) [lustrate the operation of Diode using characteristics. ™ CO2Z | L2
3(a) A half wave rectifier is supplied from a 230V, 50Hz supply with a
step down ration of 4:1 to a resistive load of 10KQ. the diode forward
resistance is 75Q and transformer secondary resistance is 10Q. ™ CO4 | L3
Estimate maximum, average, RMS values of current, DC output
voltage, efficiency and ripple factor of the circuit.
(b) Based on the conduction of the diode, justify how Diode can be used
) 7™M CO3 | L3
as Switch and voltage Clamper.
(OR)
4(a) Compare the Half-wave rectifier and Full wave rectifier in terms of its ™M |co1l L1
parameters.
(b) Mlustrate the need of filter and derive the expression for ripple factor
i . ™™ coz | L2
of a Full wave rectifier using Inductor filter.
5(a) Identify the current components of PNP Transistor. ™™ o3 | L2
(b) Summarize the operation of transistor using Common Base
: s o ™ coz | L2
configuration with its input and output characteristics.
(OR)
6(a) A transistor has Base current = 100uA and Collector current = 2mA. M co3 | 13
Estimate the following parameters: B, a, Emitter current Ig
(b) The common base DC current gain of transistor is 0.967. if the M cos | 13
emitter current is 10mA, estimate the base current Ig.

7(a) Mark the Drain and Transfer characteristics of N channel JFET. ™ | CO2 | L1
(b) Identify the symbols of Different FETs. 7™ CO3 | L1
(OR)

8(a) Igterpret _the operation of P Channel Enhancement mode MOSFET M coa | Lo

with its diagram.
(b) Justify, how a MOSFET can be used as Capacitor. ™ CO3 | L3
9(a) For a Fixed bias circuit with Vge = 22.5V, Re =5.6KQ, Rg=90KQ,
=55, Vpe=0.6V. The transistor operates in active region. Determine | 7M | CO4 | L3
the operating point and stability factor S.
(b) ngsTcuss Sensistor compensation technique for stable operation of -M | coa | Lo
(OR)
10(a) | Explain about Diode Compensation technique for Ico. M | CO2 | L2
(b) | Draw the circuit of Collector to base bias and derive the expressions M |co3 |13
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Q.No Questions Marks co BL
1(a) | Illustrate the n_etwork transformation from delta connection “M | col | Lo
to star connection.
(b) | Determine an equivalent resistance between A and B
terminals in the network.
442
AAA
56 rr/ 450
y 7M | CO1 | L3
Av——<71 ém ésn —
756 750
D ATAY
30
(OR)
2(a) | Calculate the current flowing through the 5Q resistor.
10 20
AN AAA
30 ?552
10V = s 7™ CO1 L3
M
2 s% 5V %4 Q
It
“
20V
(b) | Obtain the voltages at nodes 1 and 2 for the network.
1Q y 2Q Vs
o _ ® 7™ | CO1 | L3
12D 20 10 2A
3(a) | Summarize the concepts of self inductance and mutual
: . e ; ™ col | L2
inductance in magnetic circuits.
(b) | Determine the equivalent inductance of the given network
below.
1H
M | €01 | L3
P oo w‘a\ 5H »w 6H
. T LA
(OR)
4(a) | Describe the average value and R.M.S value of a sinusoidal M | coz | L2

waveform.
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(b) | Find the average value, R.M.S value, form factor and peak
factor of the given signal.
v
, V\ 7M | CO2 | L3
o} . 27 33’= ;
5(a) Egamme the procedure to verify the superposition theorem M | cos | 12
with necessary steps.
(b) | Use superposition theorem to verify the current passing
through the 2Q resistor is same.
50 2?"' 20
b L b ™M | 3| L3
v 100 =10V
. {OR} : (
6(a) Outhne. the concepts of resonant frequency and bandwidth M | cos | L3
ol a series BLC cireit,
(b) | A series RLC circuit is connected to a 200V ac supply. The
current drawn by the circuit at resonance is 20A. The
voltage drop across the capacitor is 5000V at series| 7M | CO4 | L3
resonance. Calculate resistance and inductance if
capacitance is 41F. Calculate the resonant frequency.
7(a) | Explain about poles and zeros of network function with M | col | L2
necessary equation.
(b) | Solve poles and zeros of the network functions given below
and draw pole-zero plot.
__Ss+2) L sst 1)
a) Ffs) PRI b Fs) “"“‘“"‘"‘!“2)3(“3) M col | L3
S (L7 ) = G+ +5)
« F(s)”‘(sl I+ jls+i-jl) @ Fe (s 2)(s+ 3+ j2)s+3-j2) (
(OR)
8(a) | Discuss about open-circuit impedance parameters of a two- M | co1 | L2
port network.
(b) | Interpret the condition for reciprocity in open-circuit M | co1l | L3
impedance parameter with necessary proof.
9(a) | Describe the working principal and operation of DC Motor M | coz | Lo
with neat diagrams.
(b) | Restate the significance of back EMF equation in DC M | coa | L2
Motor.
(OR)
10(a) | Illustrate construction details and essential parts of DC M | co2 | Lo
Generator with a neat diagram.
(b) | Derive the voltage equation and power equation of DC M | coa | L2

motor.
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1(a) | Describe the working of PN junction diode with the help of V-I characteristics. ™ co1 | 12
| (b) | Describe the working of varactor diode with the help of neat sketches. ™ CO1 | L2
(OR)
2(a) | Interpret the three models of PN junction diode with the help of neat sketches ™M
and equivalent circuits. &ol | 12
(b) | The reverse saturation current of a silicon PN junction diode is 10pA.
Determine the diode current for the forward bias voltage of 0.6V at room | 7M CO1 | L3
temperature.
3(a) | Summarize the working of full wave rectifier using two diodes and draw the
( input and output waveforms. s ehoi | 12
(b) | The secondary side voltage For a full — wave rectifier circuit is 10V-0-10V, and
load resistance is 100Q. Determine (i) DC output voltage, and current, (ii) RMS ™M co2 | L3
value of voltage and current, (iii)ripple voltage and ripple factor,
(iv) Rectification efficiency.
(OR)
4(a) | Describe the working of C-filter. Derive an expression for the ripple factor of a M co2 | Lo
full wave rectifier using C-filter.
(b) | A full wave rectified voltage of 18V peak is applied across a 500uF filter
capacitor. Calculate the ripple and DC voltages if the load takes a current of | 7M CcOo2 | L3
100mA.
5(a) | Summarize the input and output characteristics of a common base transistor
: : ™™ CO3 | L2
configuration with neat sketches.
(b) | Calculate the values of I¢c and Ig for a transistor with aqc = 0.99 and Icgo =5HA,
Ig is measured as 20 pA. ™ co3 | I3
B
(OR)
6(a) | Describe the operation of JFET with the help of neat sketches. ™ CO3 | L2
( (b) | A FET has a driven current of 4mA . If Ipss=8mA &Vasem =-6V.Find the values of ™ co3 | 13
. VGS and Vp,
7(a) | Draw BJT self bias circuit and derive the expression for stability factor S. ™ CO4 | L3
(b) | Determine the operating point for the self bias circuit arrangement with M co4 | 13
Vee=20V, Ry =Rc=5KQ, Rg=1K Q, R;=40k Q and B=99.
(OR)
8(a) Describe Bias compensation using thermistor. ™ CcO4 | L2
(b) | List the advantages and disadvantages of fixed bias, collector to base bias and M coa | L2
self bias circuits.
9(a) | Draw the circuit diagram of CE amplifier and explain its working clearly and
; : ™ CO4 | L2
also list out the features of it.
(b) | A CE amplifier is connected to a voltage source of internal resistance
Rs = 800 Q and the load resistance Ry, = 1KQ.The h- parameters are h;. = 1k Q, M co4 | 13
hre = 2*104, he = 50, hee = 25 mhos. Compute the current gain, input
impedance, voltage gain, output impedance and power gain.
(OR)
10(a) | Derive the expressions for voltage gain, current gain, input impedance and M co4 | 13
output impedance of an approximated common base amplifier.
(b) | A CB amplifier is drawn by a voltage source of internal resistance Rs = 1200 Q
and the load resistance R, = 1000 Q the h- parameters are hj = 22 Q, ™ co4 | L3
hmp = 3*104, hp = -0.98, hey = 0.5 mhos. Compute the current gain, input
impedance, voltage gain, output impedance and power gain using exact model.
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Q.No Questions Marks | CO | BL

1(a) [llustrate the classification of system of forces. 7™ Col | L2

(b) A solid body formed by joining the base of a right circular
cone of height H to the equal base of a right circular
cylinder of height h. Calculate the distance of the centre of
mass of the solid from its plane face, when H = 120 mm
and h = 30 mm.

K T ] 7M | co1l | L3
: : B 120 mm
.¢"'('~, :
R, ;
e | 30 mm
< ¥
(OR)
2. Three forces of magnitude 40 kN,15kN and 20 kN acting

at a point O as shown in the figure. The angles made by
three forces with x-axis are 600,120%nd 2400 respectively.
Determine the magnitude and direction of the resultant
force.

¢ GOKN
14M | CO1 | L3

»w

7 20kN

3(a) Discuss the physical properties of fluids with proper

dimensions and units. ™ CO2 | L2

(b) Describe the types of pressures involved in the fluid
mechanics.

™ Co2 | L2

(OR)
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4 (a) Outline the classification of flows. 7™ CO2 | L2
(b) Water is flowing through two different pipes to which an
inverted differential manometer having an oil of sp. gr. 0.8
is connected. The pressure head in the pipe A is 2 m of
water, calculate the pressure in the pipe B for the
manometer readings as shown in Fig.
™ coz2 | L3
(
S(a) Explain in detail about Pelton wheel hydraulic turbine. ™ CO3 | L2
(b) Discuss the following briefly. M co3 | L2
(i) Draft tube theory (ii) Cavitation
(OR)
6 (a) | A turbine is to operate under a head of 25m at 200 rpm.
The discharge is 9cumec. If the efficiency is 90%,
determine: (i) Specific speed of turbine, (i1) Power ™ i h
generated and (iii) Type of turbine.
(b) Differentiate between the Francis and Kaplan turbines. M co3 | L2
7(a) List out the laws of thermodynamics and explain. 7™ CO4 | L1
(b) Discuss the following terms:
(i) System (ii) Cycle (iii) Internal energy (iv) Enthalpy Rkl e | LB
; (OR) {
T : 3 : |
8(a) Describe the function of [.C. engine parts with neat M co4 | 1o
sketch.
(b) Demonstrate the Workmg of four stroke petrol engine with M co4 | L3
the reference of diagram.
9(a) Classg’y _the gas turbines and list out the applications of M Cco5 | Lo
gas turbines.
(b) llustrate the working of impulse steam turbine with M cos | L3
proper sketch.
(OR)
10(a) | Classify the steam turbines. 7™ COS | L2
(b) | What are the differences between open cycle and closed M cos | L1

cycle gas turbines?
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