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Time: 3 hrs.
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First Semester B.E. Degree Examinﬁ n, Dec.2023/Jan.2024
Calculus and Differential Equations

_.Max. Marks: 100

Note: Answer any FIVE full questlons, choosmg ONE full question from each module.

(06 Marks)
(07 Marks)
(07 Marks)
(06 Marks)
(07 Marks)
(07 Marks)
(06 Marks)
(07 Marks)
(07 Marks)
(06 Marks)
(07 Marks)
(07 Marks)
Solve dy + L VX (06 Marks)
dx x
Find orthogonal trajectories of family of 1" cos n = a". (07 Marks)
A body in air at 25°C cools from 100°C to 75°C in 1 minute. Find the temperature of body
at the end of 3 minutes? (07 Marks)
y OR
Solve y(2xy + l)dx xdy = 0. (06 Marks)
Prove that thefamily of parabolas y* = 4a(x + a) is self ortho gonal. (07 Marks)
Find the ‘gerieral solution of equatlon (px —y) (py + x) = a’p by reducing into Clairaut’s form
takmg the substitution X =x*and Y = y*. (07 Marks)
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;«»Apply Gauss Jorda method to solve x +y 4iz =9, 2x-3y+4z=13, 3x+4y+5z=40.

21MAT11

Module-4
3 2
Solve d—}3'—6d—}2'jtllﬂ—6y=2e3". (06 Marks)
X dx dx
2
Solve d—}2,+2ﬂ+y:x2 +2x (07 Marks)
dx dx
Using method of variation of parameter, solve y"—2y'+y = i (07 Marks)
' X &
OR
d3y %
Solve = +y=65cos(2x +1) .. & (06 Marks)
i g
Solve d—Z—léy =e*. » . ™ (07 Marks)
Solve (1+x)2y" 4 (1+X)y +y =sin[2log(1+x)]. (07 Marks)
” Module-5
Find Rank ofthe matrix
(06 Marks)

(07 Marks)
X+2y+z=3,
(07 Marks)

(06 Marks)

(07 Marks)
g =1 0

st eigen value and corresponding eigen vector of [~1 2 —1| with initial
A 0 -1 2

(07 Marks)
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Advanced Calculus and Numerical Methods
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Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 \“’l:;? \“;’]"7\‘1'7;3
Evaluate : _[ f xyzdzdydx . (06 Marks)
0 0 0
Evaluate _H.xe"'\z’ ¥ dy dx by changing the order of integration. (07 Marks)
00
b 1
Prove that |+/sin 6d0 x do=r. (07 Marks)
0 J«/sin 0
OR
Evaluate ny dx dy over the region R bounded by the x-axis, ordinate x = 2a and the curve
R
X2 = 4ay. (06 Marks)
Find the area of the elli , =] (07 Marks)
32 2
H{E
Derive the relation between Gamma and Beta functions p(m.n) 1_:__“» : (07 Marks)
m+n
Module-2
o L . Xz : L
Find the directional derivative of ¢ =——— at the point (I, -1, 1) along the direction
X“+y”
- 23’+ k" (06 Marks)
Find the divF and curl F at the point (1, -1, 1) where F= V(xy ) 07 \Lnks)
Find the constants a, b and c¢ such that F= (axy =z’ ) +(bx* + /)J +(bxz* +cy)k s
irrotational. (07 Marks)
OR
Find the work done in moving a particle in the forcc field f‘“:(2y~x3)i+6yzjv8xzjl\'
along the straight line from (0, 0, 0) to the point (l 1, (06 Marks)

Using the Green’s theorem, evaluate f(”x -y )dx+(x +y*)dy, where ‘¢’ is the trianglc

formed by the lines x =0, y=0and y + Ke=]1, (07 Marks)
Using Stoke’s theorem, evaluate f(curlf) fds for f = (y-z+ )i +(yz +4)j—xzf<, where s

is the surface of the cube formed by the planes x =0, y=0, x =2, y=2 and z = 2 with 1ts
bottom removed. (07 Marks)
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Module-3
Form a partial differential equation by eliminating arbitrary constants from
(x — a)’ + (y— b)2 =g, (06 Marks)
0’z g .
Solve —5—+18xy” +sin(2x-y)=0. (07 Marks)
oX 0y
With usual notation derive a one-dimensional wave equation. (07 Marks)
OR
Form the partial differential equation by eliminating arbitrary functions from
b(xy+z°, x+y+2z)=0. (07 Marks)
Solve : x(Y +2)p-y (xX* +2) q= 72(x* = yP). (07 Marks)
o'z . oz
Solve : ~(;—— =7, given that when y=0, z= 0 and }3; =sinx. (06 Marks)
Y% 8,
Module-4
Using Regula-Falsi method, compute the real root which lies between 0.5 and 1 of the
equation cosx = 3x-1, correct to three decimal places. (06 Marks)

Find the number of students who obtained marks between 40 and 45 from the following
data:

!Marks: 30-40 | 40-50 | 50-60 | 60-70 | 70-80
- Number of students: | 31 42 51 35 31

(07 Marks)

Evaluate Jlogj dx, using the Simpson’s 1/3™ rule, by dividing the interval into 6 equal
4

parts. (07 Marks)
OR

By using Newton’s — Raphson method find the real root of the equation x sinx + cosx = 0

near to x = 7, correct to 3 decimal places (x 1s in radians). (06 Marks)

Using Newton’s divided difference formula, find an interpolating polynomial which passes

through the points (4, -43), (7, 83), (9, 327) and (12, 1058). (07 Marks)
|

3 dx ; : - : . 4

Evaluate _[]—ml—; by using the Simpson’s 3/8" rule, dividing the interval into six equal parts

+X°

0

and hence deduce the value of m. (07 Marks)

Module-5
- , . cdu o, o,
Using Taylor’s series method find the solution of o =x"+y ,withy(0)=1atx=0.1 and
dx

x =10.2 of order four. (06 Marks)
o | 5 : :

Solve the mitial value problem & oox+ y~; with y(0) = | at x =0.1 by taking h = 0.1 using

X
the Runge-Kutta method of order 4. (07 Marks)

Find the value y at x = 1.4 using Milne’s predictor — corrector method given that,

S—X:XZ + ¥ with y(1) =2, y(1.1) = 2.2156, y(1.2) = 2.4649 and y(1.3) = 2.7514. Apply
X z

corrector formula twice. (07 Marks)
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OR
Using modified Euler’s method, solve the initial value problem %:10&0[‘;]2 with
y(20) = 5 at x = 20.2 by taking h = 0.2 apply modification three times. (06 Marks)
Find the value of y at x = 0.1 given that %zf&x*—i—; y(0) = 1 by using Runge-Kutta
method of order 4. (Take h=0.1). (07 Marks)

: A . . : dy .
Find y(1.4) using Milne’s predictor-corrector method given that Ey—:x“(Hy); with
X

y(1) =1, y(1.1) = 1.233, y(1.2) = 1.548 and y(1.3) = 1.979 apply corrector formula twicc.
(07 Marks)
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First/Second Semester B.E. Degree Examinati‘ori, Dec.2023/Jan.2024

Time: 3 hrs.

SIS

Engineering Chemistry
Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from.each module.

Module-1
Define standard electrode potential. Obtain the expression for smgle electrode potential.
(07 Marks)
What are ion-selective electrodes‘? Describe the constructron and working of glass
electrodes. (07 Marks)
Explain the construction and workmg of Lrthrum-ron battery Mention its applications.
(06 Marks)
OR
Define battery. ii(;}ivez,,the classification of batteries with suitable examples. (07 Marks)
What are reference electrodes? Explain the construction and working of Calomel electrode.
Mention its applications. (07 Marks)
Define cell potential. Calculate the standard electrode potential of copper at 25 C when the
potentral of copper electrode is 0.296 V and [Cu“] 0.015M.. (06 Marks)
Module-2
Define corrosion. Explam the electrochemical theory of corrosion by taking iron as an
example. ~ o , (07 Marks)
Explain with suitable example e, ©
(1) Differential metal corrosion .. g™
(1)  Differential aeration corrosion L. (06 Marks)
What 1s electrolessplatmg? Explam the electroless plating of copper (07 Marks)
OR
What s ‘meant by metal ﬁmshmg‘? Mention any six technological importance of metal
finishing. (06 Marks)
Distinguish between electroplatrng and electrolessplating. (07 Marks)
*‘What is cathodic protection? Explain sacrlﬁcral anode and impressed current methods.
(07 Marks)
Module-3
What are conductmg polymers? Explarn the mechanism of conduction in polyaniline.
(07 Marks)
Explain the synthesrs and apphcatlons of polyurethane. (06 Marks)
What are nanomaterrals? Explaln the synthesis of nanomaterial by precipitation method.
g (07 Marks)
OR
Explain any two size dependent properties of nano-materials. (06 Marks)
Write a note on carbon nanotubes. Mention its properties and applications. (07 Marks)
What are polyrner composites? Explain the synthesis and applications of Kevlar fibre.
(07 Marks)
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Module-4
Briefly explain any six basic principles of green chemist
Explain the synthesis of paracetamol by conventional ar

(06 Marks)

d green route from phenol.

(07 Marks)
What is photovoltaic cell? Explain the construction and working of photo voltaic cell.
Mention its applications. (Y (07 Marks)
Describe the hydrogen production by phot éétalytlc water splitting method (07 Marks)

Explain microwave synthesis and Biocatalyzed reactions with suitable examples. (07 Marks)
What is fuel cell? Explain construction'and working of methanol-oxygen fuel cell. (06 Marks)

. Module-5 b
Explain the theory, instrumentation and applications of potentiometry. (07 Marks)
What is hardness of water? Explam the determmatlon of hardness of water by EDTA
method. (07 Marks)

Define BOD. In a COD test 30.5 cm® and 19.3 cm’ of 0.05 N FAS solution arc required for
blank and sample titration respectively. The Volume of test sample is 30.0 cm’. Calculate the
COD of the waste water sample. (06 Marks)

OR
Define the followmg units of standard solution :
(i) . Normality
(i) = Molarity

(ui)  Mole fraction : (06 Marks)
What is COD? Explain the. experimental determmatlon of COD. - (07 Marks)
Explain the theory, instrumentation and apphcatlons of calorimetry. (07 Marks)
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Time: 3 hrs.

First/Second Semester B.E. Degree Examination, Dec.2023/Jan.2024

Engineering Phys:cs
Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. Physical constants : Plank’s constant= 6.625 x 1 07?J-S, Boltzmann s constant =
1.38 x 105 J/K, e = 1.6 x 107°C, C=3 x 10°m/s, g = 9. 8m/sec m.=9.1x 107" Kg

21PHY12/22

Module-l

What are damped oscillations?. Deduce the differential equatlon for damped oscillations
arrive at the solutions give graphlcal representations of all the three cases. (08 Marks)
What are shock waves? Wlth a neat diagram, explain the construction and working of Reddy
shock tube. ; . (08 Marks)
A mass of 0.8Kg causes an extension of 0.06m in a sprmg and mass system which is set for
oscillations. Calculate force constant of the spring and time period of oscillations. (04 Marks)

. OR
Discuss the theory of forced vibrations and hence obtain the expression for amplitude by
solvmg the differential equation of forced oscillation. (08 Marks)
What is spring constant? Mention its significance. Deduce the expression for equivalent
spring constants, when two springs are connected in series and parallel... (08 Marks)
While using a Reddy shock tube, it is found that the time taken to travel between two
pressure sensors is 15us. If the distance between two sensors is 10mm, find the Mach

number. Assume that the velocity of sound 1n the medium is 340m/sec. (04 Marks)
" Module-2

State and explain Plank’s law of radiation. Explam how it changes to Wein’s law and

Rayleigh=Jeans law. (08 Marks)

Mention the properties of wave function. Deduee Schrodmger s time independent wave

equation. (08 Marks)

. /The inherent uncertainty in the measurement ‘of the time spent by iridium — 191 nuclei in the
fexmted state is found to be 2.5x 10™'%sec. Calculate the uncertainty that results in its energy

in the excited state.. - (04 Marks)
, OR

Solve the Schrodinger wave equation for the case of a particle in an infinite potential well

and discuss its solutions? = (08 Marks)

Explain the spectrum ofblack body radiation. Prove that an electron does not exist inside the

nucleus using Heisenberg’s uncertainty principle. (08 Marks)

Compute momentum and de-Broglie wavelength associated with an electron moving with

(04 Marks)

1of2



10

e

21PHY12/22

Module-3
Derive an expression for energy density of incident  radiation interms of Einstein’s
coefficients. (08 Marks)
What is angle of acceptance and numerical aperture of an optical fiber? Deduce the
expression for Numerical aperture of optic fiber and mention the condition for ray

propagation. (08 Marks)
Find the attenuation in an optic fiber of length 600m when a light of power 150mW incident
and emerges out with 140mW power. b, o S (04 Marks)

.~ _OR
Describe construction and working of CO; laser with a neat energy level diagram. (08 Marks)
Explain different modes of propagation in optic fiber. Explain the optic fiber as temperature

sensor. . (08 Marks)

Ratio of population of two energy levels is 1.06 x 10, Find the wavelength of light emitted

by spontaneous emission at 3 10K. gt (04 Marks)
Module-4

Explain Hall effect Deduce the expression for Hall voltage and Hall coefficient. (08 Marks)
Explain different polarization mechanisms 1n dielectrics. Briefly explain internal fields in
solid dielectrics. % (08 Marks)
The resistivity of intrinsic germaruum at 27°C is equal to 0.47Qm. Assuming electron and
hole rnobxhtles as 0.36 and 0. 17m2V s respectlvely, calculate intrinsic carrier density.

(04 Marks)
OR

Derive the expression for electrical conductivity in metals usmg quantum free electron
theory. Explain any two success of quantum free theory. (08 Marks)
State and explam Fremi energy? Deduce the expression for Ferrm energy at zero Kelvin

(08 Marks)
Find the temperature at which there is 1% probability that ‘a state with an energy 0.5¢V
above Fermi energy is occupied. (04 Marks)

; ) Module-5

With:a.neat diagram, explaln the principle, construction and working of Atomic force
MmICroscope. (08 Marks)

Explain the principle, constructron and working of transmission electron microscope using a

{ ‘neat labelled diagram. : (08 Marks)
- Write a note on nano- composites. Give two' examples. (04 Marks)
., OR
Give the principle instruction and working of X-ray diffraction meter. (08 Marks)
Explain the principle, construction and working of scanning electron microscope with a neat
labelled diagram. (08 Marks)
Determine the crystal 51ze glven the wavelength of X-rays 10nms, the peak width of 0.5°
and peak position of 25° and K =0.94 for a cubic crystal? (04 Marks)
k ok ok ok 3k
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First/Second Semester B.E. Degree Exami;l;mt‘ion, Dec.2023/Jan.2024

Note: Answer any FIVE full questions,

a.

b.

C.

®»

&

O

Basic Electrical Engineering

Max. Marks: 100
each module.

Module-1
State Ohm’s law. Mention its limitations. / (06 Marks)
Define RMS value of an alter ating quantity. Obtain an expressmn for it interms of
maximum value. (07 Marks)
A resistance of 10 Q is connected in series with two resistances each of 15 Q arranged in
parallel. What resistance® «parallel combination so that the total
current taken shall b (07 Marks)

06 Marks)

(07 Marks)

Module‘-Z““
Analyse the R-L series 01rcu1t when AC is applied. Draw the phasor diagram. (06 Marks)
Develop the relation. bé“‘tween line and phasé values of current and voltage, write 3-¢ power
~equation for star:ce nnected 3-phase system. (07 Marks)

A voltage of 200"V is applied to @ series circuit consisting of a resistor, an inductor and a
capa<:1tor The-respective voltages ross these components are 170, 150 and 100 V and the
current 1s: 4 A ‘Find the power factor of the circuit. (07 Marks)

.....

OR

With respect to AC citcuit; explain Real Power, Reactive power and Apparent power and
mention their units. (06 Marks)
Show that 2 wattmeters are sufficient to measure power in a 3-phase balanced star connected
circuit with the-aid of neat circuit diagram and phasor diagram. (07 Marks)
When a 3-phase balanced 1mpedances are connected in star across a 3-phase 415 V, 50 Hz
supply. The line current drawn is 20 A at a lagging pf of 0.4. Determine the parameters of
the impedances in each phase. (07 Marks)
1. 1of2
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Module-3 “Y
a. With neat sketch, explain the constructional details of DC" generator (06 Marks)
b. Discuss the constructional details and working prmgp f the single phase transformer.
(07 Marks)
C. A 4-pole DC shunt motor takes 22 A from 220 V. upply The armature and field resistances
are respectively 0.5 Q and 100 Q. The armature isilap connected with 300 conductors. If the

aty
......

ries motors and mention atleast one application.
A (06 Marks)
b. Derive the expression for emf of smgle phase transforme List the various losses of the
transformer. ' (07 Marks)
C. A 125 KVA transformer has a pnmary voltage of 2000 V at 60 Hz. Primary turns are 182

(1 No load secondary. emf
(1) Full load primaryand secondary currents

(i) Flux in the core. (07 Marks)
Module—4
a. Derive the Imf equation for synchronous generator with usual notations. (06 Marks)
b. Define shp of an induction motor and derwe expression for rotor current frequency.

(07 Marks)
C. A6- pole 3 phase star connected Vlternator has an arm; 'ure with 90 slots and 8 conductor per
slot and revolves at 1000 rpm, ‘the flux per pole“being 0.05 weber Calculate the emf
generated if the winding factor is 0.97 and Kc =fF\ *? (07 Marks)

(07 Marks)

d power distribution with single line diagram.

(06 Marks)

(07 Marks)

Describe the operation of RCCB Wlth its benefits. (07 Marks)

a. Define electric shock and mention safety precautions to avoid shock. (06 Marks)
b. Explain the construction of plate earthing with neat sketch. (07 Marks)
c. A 1000 W electric gyser is-used for 1 hour, 10 bulbs each of 40 W for 5 hours per day by a
consumer. Calculate the ost of electricity at the price 8.50 / unit. (07 Marks)

-y * ok ok k&
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First/Second Semester B.E. Degree Exammatlon, Dec.2023/Jan.2024
Problem Solving Through Programmmg

Time: 3 hrs. ° * Max Marks: 100

Note: Answer any FIVE full questions, c’h:‘ofOsing ONE full question"from each module.

;ﬁ;‘fodule-l
a. [Explain the basic structure of C. program with example. (10 Marks)
b. Define computer. Descrrbe Varrous types of computer. (10 Marks)
~ OR
a. List all the logical operators Write a C program o demonstrate the working of logical
operators. (10 Marks)
b.  Explain drfferent components of computer wrth neat labelled diagram. (10 Marks)
ModUle-Z

a. Explamn the‘ syntax of “if ..else if else” ladder (cascading if else). Also write a C program to

perform’the simple calculator operatlons like addition, subtraction, multiplication, division
and rnodulus using “if else if else’ tatement. (10 Marks)

b. Different between while and Do=while loop. (05 Marks)
(05 Marks)

c. Write a C program to print sum of ‘N’ natural numbe

OR .~
a. Write the syntax of WhrIe loop and write a C program to check: whether the given number

1s palindrome or not. (10 Marks)

. Explain ternary operator with suitable xample (05 Marks)

c. Write a C program to check whether the given number is p me or not. (05 Marks)
Module-3 /

a. Define array. Explain the dec; ation and mrtrahzatron of single dimensional array with

example: d (10 Marks)

b. Write a C program to search an integer usmg Bmary search technique. (10 Marks)

a. "How are strings initialized and declared‘7 Also explain any 5 string manipulation functions.
(10 Marks)
b. Write a pre ran}wto sort given mtege’r“ usmg bubble sort technique. (10 Marks)
Module-4

a. Discuss different types of finictions with example. (10 Marks)

b. What is recursion? Write: a C program to compute factorial of a number using recursion.
e (10 Marks)

OR

a. Define Function. What are the advantages of user defined functions? (10 Marks)
b. Explain different types of storage class specifiers. (10 Marks)
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Module-5 Y
Give the general syntax to initialize a structure with the example to store book information.
(06 Marks)
How union is different from structure? . (06 Marks)
Implement structure to read, write and compute age marks of n students. (08 Marks)
ith suitable examples.. (06 Marks)

re—processor directives w1th examples (06 Marks)
(08 Marks)
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On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1.

USN

21ELN14/24

Time: 3 hrs.

de Marks: 100

Note: Answer any FIVE full questions,, choosmg ONE full question from each module.

op

Module 1

Explain AC to DC power supply ‘with'the neat block diagr : (10 Marks)
Write a note on different typestofamplifiers. Also define the v ltage gain and current gain.
(10 Marks)
OR
Mention the different cl ! aracteustlcs of an operatmnal amphﬁer (07 Marks)
Explain wein bridge osc111ator (07 Marks)
Explain opera‘uonal amplifier conﬁguratlons (06 Marks)
(06 Marks)
(07 Marks)
(07 Marks)
(10 Marks)
(10 Marks)
Bring out the classni ation in Embedded Systems
i) Based on generations :
ii) Based on complexity and performance requirements. (10 Marks)
Bring out:the differences between {arvard and Von- mann architecture. (05 Marks)
Explam“W1F1 commumcatlwogymterface (05 Marks)
| instrumentation system. (07 Marks)

-What are sensors? Wtite a note on_the following sensors (i) Temperature sensor

(ii) Sand sensor. . (06 Marks)
Explain 7-se gment LED display W'th common anode configuration. (07 Marks)
» Module-4
Define sampling theorem and, explam when aliasing takes place and how can it be avoided.
, (07 Marks)
Define an antenna and discliss different types of an antenna. (07 Marks)

Define and explain SNR, Noise figure, channel types and amplitude modulation. (06 Marks)

OR
Discuss the various multlple access techniques used in a cellular network. (10 Marks)
Explain Forward Error Correction and Automatic Repeat Request. (10 Marks)
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Module-5 2 N
Bring out the features of FM transmitter and FM_receiver and repeaters in microwave
communication. (10 Marks)
With the help of a block diagram, explain the: generahzed configuration of a fiber-optic

communication system. (10 Marks)
OR"

Define the following terms in GSM systeli\i'::

1) Base Station Subsystem (BSS)

i1) Mobile Station (MS) { 7

iii) Network Switching System (N SS) A wul (06 Marks)

Based on orbits, discuss the different types of satellites. - (07 Marks)

Write a note on LTE-A system architecture (07 Marks)
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USN
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21CIV14/24

First/Second Semester B.E. Degree Examlnatlon, Dec.2023/Jan.2024

Elements of Civil Enginee;j'jﬁg and Mechanics

4 =Max. Marks: 100

Note: Answer any FIVE full question ’ch,o"osing ONE full question from each module.

) V!Module-l .
llowing fields of civil engineering:

Briefly explain the scope of't

(i) Surveying 2
(i1) Transportation
(1) Structural enginee (10 Marks)
Explain the role of Givil engmeer in the mfrastructure development of the country. (10 Marks)

(10 Marks)
(i) Environmental engineering . )
(i1) Water resource and m‘xgatlon engineering
(iif) Geotechnical engineering (10 Marks)
Module- 2
State and prove Vangnon s theorem (05 Marks)

Determine magnitude , and direction of t en ‘force system shown in

Fig.Q3(b).

ssultant of the : i

(07 Marks)

'Find the reaction at the contact surfaces for two identical cylinders weighing 1000 N each as
shown in F1g Q3 (c) .

3
Fig.Q3(c) (08 Marks)
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21CIV14/24
OR
a. Determine the forces in the wires as shown in Fig.Q4(a)

300N
Fig.Q4(a) (05 Marks)
b.  Two forces acting on a body are*500 N and 1000 N as shown in Fig.Q4(b). Determine the
third force F such that the resultant of all the three forees is 1000 N directed at 45° to the

X - axis. (I

Fig.Q4(b) . % (.
Determine magnitude and position of the resultant force with respect
given force system shown i '

C.

i

(08 Marks)
(10 Marks)
L Gommy 6Dmm |
A Al =
Fig.Q5(b) (10 Marks)

2 o0f4
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OR
Determine the moment of inertia of the section at the centrmdal xx and yy axis of the lamina
shown in Fig.Q6(a). ;

(10 Marks)
(10 Marks)
Write the procedure to detefini Bl (08 Marks)
Determine the support reacti ns for a beam loaded as shown in Fig. Q7(b)
260 kN
(12 Marks)

rts and types of loads with sketches.
(10 Marks)

&M

Al
A
Fig.Q8(b) (10 Marks)
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Module-5
Define: (i) Motion  (ii) Distance (iii) Displacements  (iv) Speed (V) Velocity
(vi) Acceleration  (vii) Retardation (07 Marks)
Write D’ Alembert’s principle and its applications. . .. (05 Marks)
A projectile is fired from the edge of 150 m high chff with an initial velocity of 180 m/s at
an angle of elevation of 30° with horizontal. Neél‘ectiﬁg the air resistance, find:
(i)  The greatest elevation above the grouli%d reached by the projectile. .

(i) The horizontal distance from the given:to the point where the 2;I")r()j‘ectile strikes the

ground. . (08 Marks)
Define projectile and explain:
(i) Velocity of projectile
(iv) Horizontal range " (v) Time of flight (07 Marks)
Write about super elevation.and its importance. (05 Marks)

; nlawful speed of 60 kmph. He gets on
his motorcycle and )staft"s«chasing a car just as its passes in front of him. After accelerating
for 10 secs at a constant rate, the officer reaches his top speed of 75 kmph. How long does it
he started? (08 Marks)
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. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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First/Second Semester B.E. Degree Exar natlon Dec.2023/Jan.2024
Elements of Mechamcal Engmeermg

Time: 3 hrs. %, * - Max. Marks: 100

2 Use of steam table is permztted.

"7 Module-1

a. Explain the formation of super heated stream from w t O°C, with relevant sketches and

T-S diagram. B oo (10 Marks)
b. Compare renewable: energy sources and non-renewable energy sources. (04 Marks)
¢. Find the enthalpy. of Ikg of steam at 12 bar wh

i) Steam is dry saturated

i) Steam at 22% wet

(06 Marks)

a. ith a neat sketch.

(09 Marks)
b. (07 Marks)
c. (04 Marks)
a.

(06 Marks)

1 process of oxy acetlyene gas welding with a neat sketch. Also sketch the
~ (10 Marks)
ctnc ma‘cenals (04 Marks)
’ OR
a. »With a neat sketche xplaln Tungsten Inert Gas [TIG] welding process. (08 Marks)
b. Differentiate betwe i 1g.and soldering. (06 Marks)
G , with examples. (06 Marks)
.7 Module-3
a. How chemical energy is converted into mechanical energy in four stroke petrol engine,
explain with relevant sketches and P-V diagram. (10 Marks)
b. Explain the important components of electric vehicles and list its advantages and
disadvantages. (10 Marks)
OR
a. Define Ton of refngeratlon List the desirable properties of a refrigerant. (06 Marks)
b. With a neat ‘sketch explain how vapour absorption refrigeration system works. (10 Marks)
in the pri i (04 Marks)

lof2




10

o

21EMEI15/25

Module-4
List different configurations of a robot. Explain‘a

L

o with appropriate diagrams.
(09 Marks)

Define machine and mechanism. (04 Marks)
A simple gear train is made up of four gears, P Q, R and S having: 0, 60 and 70 teeth
respectively. if the gear P is the main drlver rotating at 500rpm clockwise, calculate the
following : ‘

1) Speed and direction of the las gear
i) Speeds of intermediate gear
1i1) Velocity ratio '

iv) Sketch the arrangement. (07 Marks)
- OR F
What is a gear d Explain with a neat sketches any three types of gear drive system.
(10 Marks)
With a necessary diagram, explain the components of a belt drive. (05 Marks)

A turbme Tuns’'a generator at 1200rpm The diameter of the turbine pulley and generator

tively. Find the Velomty ratio and speed of the motor.
/ (05 Marks)

Explain the working pri :

machine. (08 Marks)
Explain how tape (07 Marks)
List and explai (05 Marks)
(10 Marks)
(0S5 Marks)
(05 Marks)
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