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1 a. Show that the curves r = ae’ an (06 Marks)
’ ax
b. Forthe curve,y = (06 Marks)
a+x
; 2 =
. : . X" - X 23 / 3
¢.  Show evolute of the Ellipse —-+ %/2— =1 is (xa)** + = (a® - b)? (08 Marks)
, i a
’ 0]
2 a. With usualnotations prove that tan ¢ = r—&—‘ . (06 Marxks)
b. Find the radius of curvature of the curve r? =a’sec20. (06 Marks)
c. Find the angle between the curves alogB, r= l (08 Marks)

Module-2
3 a. Obtain Maclaurm S serlesexpanswn oflog(

Qs;() ‘upto the term,;coritainin g x*. (06 Marks)

b. Evaluate M] ' (07 Marks)
X —
C. f(x y)=x>+ 3xy ¢ 3x° — 3y2 + 4. (07 Marks)
: - 2t 2 s ' du
4 a. 3 C 47 x= e” cos 3t,z=e¢ " sin3t then find T * (66 Marks)

' ET

space is T = 400 xyz Find the highest
,+y +z"“‘i1 Tor © (07 Marks)

! /: , ]v' ';:x i‘)
o / ;“TOéﬁ‘iﬁ- $ ") 3 "'\ e B o = _; 2%
) v ( oy Ty ﬂ*‘] { Ratig 5.0 % s
¥ T 5 1 Y
‘5 by c&angi"h(‘g the Qrder of’mtegratlon SR (1 1 Marks)
5 ; L T X ,~.‘-,\l,"ﬂ' "\ ’.< £ v,~,\r i ~ )\"iﬁ;l/‘,
gt 2R PP I y: z’ ' I ‘
b rmcfby doirblel o 'atlon Vohﬂﬁe offhaelhpsmd~ ——+ b2‘+‘ T PR f(ﬂ Mésrks)
C Wlth usual not QIIS show that the rexauon betweeﬂ 'Beta functlon and Gamma fhnctlon ,s
o ¥, x
LRI . 5 (07 Marks)
W 1 .0A " N : K T ’. ak
»:: . ‘ . ,.- ‘ . .4. b ;‘: (] A 4 J
2 ‘{‘ : - b £ ) . ¢
i ;Er 204 b . > 4 R 4
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) i
a. Evaluate I J j dydxaz (06 Marks)
0 0 0
b. Evaluate f J (07 Marks)
0 0
n/2 ni2
C. sin 6 (07 Marks)
dy SO QO
a. Solve I +ytanx =y’ secx (06 Marks)
b. / (07 Marks)
C. (07 Marks)
a. (06 Marks)
b. ntained at 30°C and the temperature of the body cools from 80°C to 60°C in
, find the temp erature of the body after 24 minutes. (07 Marks)
¢ sti ‘ (07 Marks)
a.
(06 Marks)
b.

(07 Marks)

‘vectoras [1 0 0]”T ‘ ; i b (07 Marks)

a. Investigate the values of A and.p so that the equations
2x+3y+52=9, Tx+3 2z=8, 2x+3y+Aiz=pu have L
(i) aunique solution, ( initely many solutions (iii) no solution. (06 Marks)

b. Use the Gauss-Seidel iterative method to solve the system of equations 5x + 2y + z = 12,
X + 4y + 2z= 15, & + 2y + 5z = 20. Carryout four iterations, taking the initial
approximation to the'solution as (1, 0, 3). (07 Marks)
& = [4 3}. Hence determine A*. (07 Marks).
ok %k ok ook ok
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18PHY12/22

First/Second Semester B.E. Degree Examination, Feb./Mar. 2022
Engineering Physics

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. Physical constants : Velocity of light, ¢ = 3 x 10°m/s
Planck’s constant, h = 6.625x 107°*JS
Boltzmann’s constant, K = 1.38 x 107" J/K
Avogadro’s number, N, = 6.02 x 10°°/K mole
Mass of electron, m, = 9.1 x 107! kg
Charge of electron, e = 1.602 x 10°7°C
Relative Permittivity of vacuum, €, = 8.854 x 107" Fa/m

Module-1
I a. Define simple harmonic motion. Derive the equation for simple harmonic motion using
Hooke’s law. Mention any five characteristics of simple harmonic motion. (10 Marks)

b. State the laws of conservation of mass, momentum and energy along with the equations.

(06 Marks)
A mass of 5 kg is suspended from the free end of a spring. When set for vertical oscillations,
the system executes 100 oscillations in 40 seconds. Calculate the force constant of the

o

spring. (04 Marks)
OR

2 a. What are forced vibrations? Obtain an expression for amplitude of a body undergoing forced
vibration. (10 Marks)

b. Distinguish between subsonic and supersonic waves. Mention any two applications of shock
waves. (06 Marks)

¢. Calculate the resonance frequency of a spring of force constant 1974 N/m, carrying a mass
of2000 gm. (04 Marks)

Module-2

3 a. State and explain Hooke’s law. Define Young’s modulus, Bulk modulus, Rigidity modulus
and derive the respective equations. (08 Marks)

Derive the relation y, n) and o. (08 Marks)

€. Calculate the torque required to twist a wire of length 1.5 m, radius 0.0425 x 10” m, through
an angle (n/45) radian, if the value of rigidity modulus of its material is 8.3 x 10" N/m?.
(04 Marks)

OR
4 a. Define bending moment. Derive the expression for the bending moment of a beam in terms
of moment of inertia. (09 Marks)
b. Define the terms elasticity and plasticity. Explain the stress-strain curve. (07 Marks)

¢. A rod of cross section of area 1 cm x 1 ¢m in rigidly planted into the earth vertically. A
string which can withstand a maximum tension of 2 kg 1s tied to the upper end of the rod and
pulled horizontally. If the length of the rod from the ground level is 2 meters, calculate the
distance through which its upper end is displaced just before the string snaps.

(y for steel =2 x 10" N/m? and g=98 m/sz) . (04 Marks)
1 of2
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Module-3
Explain the concept of divergence of a vector and its physical significance. State and derive
Gauss divergence theorem. (10 Marks)
Obtain an expression for numerical aperture in an optical fiber. (06 Marks)
Find the attenuation in an optical fiber of length 500 m when a light signal of power
100 mW emerges out of the fiber with a power 90 mW. (04 Marks)
OR

What is attenuation and attenuation coefficient? Explain different attenuation mechanisms.
(08 Marks)
List the four Maxwell’s equations for time-varying condition. Derive the wave equation for
electromagnetic waves using Maxwell’s equations. (08 Marks)
Find the divergence of the vector field A given by A = 6x7a, + 3><y:é’v +Xyz'a at a point
P(1, 3, 6). (04 Marks)

Module-4
State and explain Heisenberg’s uncertainty principle. Using this principle, prove that an
electron does not exist inside the nucleus. (08 Marks)
Derive the expression for energy density of radiation in terms of Einstein’s coefficients.
(08 Marks)
A particle of mass 0.5 Mev/c” has kinetic energy 100 V. Find its de-Broglie wavelength,
(04 Marks)

OR
Find the expression for Eigen value and Eigen function for a particle in uninfinite potential
well. (10 Marks)
What is a laser range finder? Describe how it is made use in defense. (06 Marks)
The average output power of a laser source emitting a laser beam of wavelength 6328 A° is
5 mW. Find the number of photons emitted per second by the laser. (04 Marks)
Module-5
Define Fermi factor. Discuss the dependence of Fermi factor on temperature and energy.
(08 Marks)
What is internal field? Derive Clausius-Mossotti equation. (08 Marks)
The Hall coefficient of a material is ~3.68 x 10” m’c. Identify the type of charge carriers
and calculate the carrier concentration. (04 Marks)
OR
Derive the expression for electrical conductivity of a semiconductor. (08 Marks)

What are the main assumptions of quantum free electron theory and describe how quantum
free electron theory has been successful in overcoming the failures of classical free electron
theory. (08 Marks)
[f a NaCl crystal is subjected to an electric field of 1000 V/m and the resulting polarization
is 4.3 x 10™ ¢/m?, calculate the dielectric constant of NaCJ{. (04 Marks)

® %k ok ok ok
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USN 18CHE12/22
J L
First/Second Semester B.E. Degree Examination, Feb./Mar. 2022
Engineering Chemistry
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. Derive an expression for single electrode potential. (07 Marks)
b. What are concentration cell? A concentration cell was constructed by immersing two copper
rods in CuSOy solution of concentration 0.02 M and 0.3 M respectively. Write the cell
representation, cell reaction and calculate the emf of'the cell at 25°C. (07 Marks)
c. Explain the construction and working of Li - ion battery. (06 Marks)
OR
2 a. With a neat sketch explain the construction and working of calomel electrode. Write its
advantages and application. (07 Marks)
b. Explain the construction and working of Ni-MH battery. Write any two applications.
(07 Marks)
c. Whatare ion selective electrodes? Explain the construction and working of glass electrode.
(06 Marks)
Module-2
3 a. Whatis corrosion? Explain electrochemical theory of corrosion. (07 Marks)
b. Explain Bimetallic and Pitting corrosion. (07 Marks)
c. Whatis Electroless plating? Explain Electroless plating of Nickel. (06 Marks)
OR
4 a. Explain Polarization and Decomposition potential. (07 Marks)
b. What is electroplating? Explain electroplating of Hard and Decorative Chromium. (07 Marks)
c. Whatis Galvanization? Explain galvanization process of Zn. (06 Marks)
Module-3
S a. Define calorific value. Explain the determination of calorific value of a solid fuel by Bomb
calorimeter. (07 Marks)
b. On buming 0.87 g of coal sample in a bomb calorimeter the temperature of water rise to
4.8°C. The mass of water in the calorimeter and water equivalent of calorimeter is 3800 g
and 430 g and % of H, in the coal sample is 4.7, calculate GCV and NCV. (Given: Specific
heat of water 4.18 kJ/kg/°C, latent heat of steam 2454 kJ/kg). (07 Marks)
€. Whatis PV cell? Explain the construction and working of PV cell. (06 Marks)
OR
6 a. Whatare fuel cells? Explain the construction and working of MeOH/O; fuel cell. (07 Marks)
b.  What is meant by knocking? Explain the mechanism of knocking and write its ill effects.
(07 Marks)
c. Write a note on Bio-Diesel. (06 Marks)

[ of 2
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Module-4
What are the sources of ozone depletion? What are its effects, how it is controlled ?(07 Marks)
Mention the sources of solid waste and explain any two methods of disposal solid waste.
(07 Marks)
What is boiler feed water? Explain the mechanism of formation of sales and sludges. What
are its disadvantages? (06 Marks)

OR
Define COD? Explain the experimental determination of COD. (07 Marks)
In a COD test 28.9 cm’ and 13.3 ecm’ of 0.05N FAS solution was required for blank and
sample titration respectively. The volume of the test sample used was 25 em’. Calculate the

COD sample. (07 Marks)
Explain the sewage treatment by activated sludge process. (06 Marks)
Module-5

Explain the theory and instrumentation of Potentiometry. (07 Marks)
Explain the theory and instrumentation of Conductometry and plot graph for

Strong acid vs Strong base — Weak acid vs Strong base. (07 Marks)
Explain the synthesis of nano materials by sol-gel process. (06 Marks)

OR

Write the synthesis of nano materials by chemical vapour deposition technique. (07 Marks)
Write a note on CNT and Fullerenes. (07 Marks)

Explain the theory and instrumentation of calorimetry by taking Cu as an example.(06 Marks)

k ok ok ok ok

20f2



50, will be treated as malpractice!

Any revealing of id=ntification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2

USN

across a 200V 50Hz suppl

State and explaln Kirchhaff’ 8 la . . - (06 Marks)

(08 Marks)

(06 Marks)

, (08 Marks)
sinusoidally varying quantity.
(08 Marks)

(04 Marks)

Modul‘e-z
la{ nsume any power draw the waveforms of voltage,
current, powet'when an alternating voltage is applied to pure.inductance. " (08 Marks)
A coil of resistance 10Q and inductance 0.1H is connected in series with a 150uF capacitor

Calculate :

1) Inductive reactance
il) Capacitive reactance
ii1) Impedance
iv) Current

v) Power factor*
vi} Voltage acr

1) Voltage agross capacitor. (08 Marks)
Ah inductive c011 takes a current of 33.24a from 230V, 50Hz smpiy, if the resistance of coil
is 6Q) late inductance of the coil and power taken by the coil. (04 Marks)

T . 0A
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OR

In a three phase star connection, show thatV, =«/§ draw vector diagram of line

voltage and phase voltage. (07 Marks)
What are the advantages and three phase system oyer‘a,single phase system? (07 Marks)

A delta connected load consist of a resistance,of 10Q and capacitance of 100uF in each

phase. A supply of 410V at 50Hz a apphed to the/doad. Find line current, power consumed
e (06 Marks)

by the load and power factor.

(06 Marks)
tﬁcmncy at 94% at both %

unity power factor.
(08 Marks)

1S connected to a 240V 50Hz. The secondary winding has
ob. Find secondary induced emf,
re. If max value of flux density is

(06 Marks)

A single phase transformer worklg"
full load and pull load of 600K

1500 turns and the maximu
number of turns in primia
0.465 Tesla.

(06 Marks)
(08 Marks)
(06 Marks)

pply. The field re
an output power of 6KW.
by the armature iii) shaft

(10 Marks)

(06 Marks)

Sketch the various charac (08 Marks)
hat is the significanc (06 Marks)

Denve the EMF (06 Marks)

nator has 9 slot/pole, and 8 conductor per slot. Find the
1ge 0of 3300V. Take the winding factor as unity. (07 Marks)
A 6 pole, star connected altemator has a 90 slot and 8 conductor per slot, and rotates at
1000rpm. The flux per polesis 50 mwb. Find the induced emf across its lines. Take the

4-pole, 1 SOOrpf ¥

winding factor of 0.97. (07 Marks)
OR
Mention the advantages and disadvantages of a squirrel cage and slip ring induction motors.
(07 Marks) .
Why starter is required for a three phase induction motor? . (07 Marks)
A6 pole lnductlon motor is supphed by a 10 pole alternator. Which is driven at 600rpm. If
(06 Marks)
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18CPS13/23

First/Second Semester B.E. Degree E ination, Feb./Mar. 2022
C Programming for Problem Solvin

ax. Marks: 100

Note: Answer any FIVE full questionQ; choosing ONE full question from each module.

a.
b.
8
(04 Marks)

a. List and mer (05 Marks)
b. Deﬁne C-token. List and explain different C-tokens. (10 Marks)
c. of two variables. P int contents of variable before swap

and after swap. (05 Marks)
a. Distinguish between the fol

i)  scanf( ) and gets() ;'

il)  scanf{ ) an tfl )

iii)  putchar( ) and. printf( ) , (06 Marks)
b. Write a C program to generate and print first ‘N’ Fibonacci numbers using looping

constructs. - ' (08 Marks)
c. Write the syntax of Nested if. tatement and expl (06 Marks)

‘, OR

a. he string “PROGRAM” in following pattern using formatted

butput statement

P

P R

P R O

R O G

O G R

G R A

R A M
(08 Marks)

i) }

ii) breaka (06 Marks)
else..if ladder and explain its working. (06 Marks)

C. Write the synt

1 of2
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Module-3

a. Define an array. Write the syntax of declaration and initialization of — one-dimensional array

and two-dimensional array with example for each (10 Marks)
b. Write a C program to search a key element in iven sorted array of integer numbers
using binary search technique. & (06 Marks)
c. Write a C program to copy one string to another without using strepy(. (04 Marks)

race of the matrix.
(08 Marks)

b. Listadvantages and disadvant ﬁarray. (06 Marks)
c. Write the syntax and give one e: mple for bullt in strmg functions listed below:

i) stmemp( ) v) streat() i) st(rézrll\gl ) o
arkKs

a.
(10 Marks)
b. (06 Marks)
. (04 Marks)
a. Write a C program to compute nc, 1 1es:0fn and r using recursion. (10 Marks)
b. Distinguish between built-in functions and user de i (04 Marks)
¢ ‘ (06 Marks)
(08 Marks)
a pointer variable and a normal
(04 Marks)

of following C-pre-processors:

#include  iv) #undef v)#define vi) #error (08 Marks)

(10 Marks)
(06 Marks)
ive an example of declaring and assigning a value to

pointer. (04 Marks)

%k ok ok ok ok
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| 18ELN14/24
|

First/Second Semester B.E. Degree Examination, Feb./Mar. 2022
Basic Electronics

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 a. Explain the operation of PN junction diode under forward and reverse bias conditions.
(06 Marks)
b. A full wave bridge rectifier with an input of 100V (rms) feeds a load of 1K€, V= 0.7V.
i)  If the diodes employed are silicon, what 1s the DC voltage across the load?
ii) Determine the PIV rating of each diode
iii) Determine the maximum current that each diode conducts and the diode power rating.
(06 Marks)
€. Write a short note on :
1) Light emitting diode
i1) Photodiode

111) Photo coupler. (08 Marks)

OR ‘
2 a. What is Zener diode? With a neat circuit diagram, explain the operation of a voltage
regulator. (08 Marks)

b. A silicon diode has I[s = 10nA at 25°C. Calculate Ip for a forward bias of 0.6V. (04 Marks)
c. Define rectifier. Sketch a half wave rectifier with waveforms derive the following :

1) Average voltage

11) Average current

1) Efficiency
1v) Ripple factor. (08 Marks)
Module-2
3 a. Explain the construction and operation of N-channel JFET (06 Marks)
b. With a neat diagram, explain the operation of CMOS inverter. (08 Marks)
c. With a neat diagram, explain the VI characteristics of SCR. (06 Marks)
OR
4 a. Explain the characteristics of n-channel JFET. (06 Marks)
b. With a neat diagram, explain the characteristics of a enhancement type MOSFET
(N-channel). _ (08 Marks)
c. With neat diagram, explain the two transistor model of an SCR. (06 Marks)
Module-3

5 a. Foranop-amp:
i) List the characteristics of an ideal op-amp
i1) Draw the three input summing circuit (inverting amplifier) and drive the expression for its

output voltage. (08 Marks)
b. Define the terms with respect to op-amp
i) Slew rate ii) CMRR iii) Common mode gain Acm or Ac of op-amp. (06 Marks)

c. Design an adder circuit using an op-amp to obtain the output voltage of <2V, + 3V, + 5V3).
(06 Marks)
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18ELN14/24

OR
Draw the circuit of non-inverting op-amp. Derive the expression for its voltage gain.
(08 Marks)
With a neat circuit diagrams, explain how an op-amp can be used as a :
1) differentiator i1) an integrator. (06 Marks)
Find the output Vy for the following op-amp circuit.

(00 K=<1— 4ok

LT RV Yo
el
* 3y MLD/J.
Fig.Q6(c) (06 Marks)
Module-4

What is an amplifier? Explain the operation of transistor amplifier circuit. (08 Marks)
Define feedback amplifier? With a necessary diagram and equation explain different types
of feedback. (12 Marks)

OR
Briefly explain how a transistor is used as an electronic switch. (06 Marks)
Explain how 555 timer can be used as an oscillator. (06 Marks)
Define an oscillator? Derive the equation for Wein bridge oscillator. (08 Marks)

Module-5
Convert the following :

1) (72525)0=2)2= (Ms
i) (111100111110001)2 = ()10= (Die. (08 Marks)

Simplity the following :

i) AB+ AC+ ABC(AB +C)

i) (A+B)CD+E). (06 Marks)

Realize a full adder using 2-half adders. (06 Marks)
OR

What is multiplex? Explain the working of 4 : IMUX. (06 Marks)

With the help of a logic diagram and truth table, explain the working of a clocked SR flip-

flop. (06 Marks)

What is a shift register? Explain the working a 4-bit SISO shift register. (08 Marks)

2 0f2
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USN ‘ ’ ' 18CIV14/24
First/Second Semester B.E. Degree Examination, Feb./Mar. 2022
Elements of Civil Engineering and Mechanics
Tume: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE Sull question from each module.

2. Assume any missing data suitably.
Module-1
1 a. Briefly tell about any two fields of Civil Engineering. , (04 Marks)
b. List the role of Civil Engineering in the infrastructural development of a country. (06 Marks)
c¢. Four coplanar forces are acting at the point are shown in Fig.Q.1(c). One of the forces is
unknown and its magnitude is P. The resultant has a magnitude of S00N and is acting along
X —axis. What is the unknown force P and its inclination with X — axis. (10 Marks)
. . VY .
? N
L 200
W\\ //v
- _ oN«AS,
Fig.Q.1(c) gy R
N.00N
SO0O0N ll
OR
2 a. State and explain parallelogram law of forces. (04 Marks)
b. State and prove Varignon’s theorem of moments. (06 Marks)
c. Fig.Q.2(c) shows coplanar system of forces acting on a flat plate. Determine:
1) The resultant
11) X and Y intercepts with respect to point ‘0’ (10 Marks)
2y % 1500 N \go5N
- :k\ %(33'6?b
> p— 20—t B C E
o f—— 3Im
F1g.Q.2(c) , 3m
L A
o WA
m 22.40 N
Module-2
3 a. Explain free body diagram with sketches. - (04 Marks)
b. State and prove Lami’s theorem. (06 Marks)
c. Compute the unknown angle and tension in the strings AB, BC and CD as shown in
Fig.Q.3(c). (10 Marks)

Fig.Q.3(¢)




18CIV14/24

OR
4 a. Prove that angle of friction is equal to angle to repose. (06 Marks)
b. Define; ' '
1) Limiting friction
1) Cone of friction. (04 Marks)
¢. Two blocks A and B of masses 30kg and 40kg respectively are connected by means of a bar
placed on a inclined plane as shown in Fig.Q.4(¢c). If M = 0.25, find the value of 0 required
for the motion of block to impend. . (10 Marks)

D T, e T R T 82 S e e f 34 4525 A A8 g s S s AR T ——
PR RIORE YN SATR SIS SR A & £y SERAAFIRFIAL 27 *: SRS

Fig.Q.4(c)
Module-3 o
5 a. Explain the different types of loading with sketches. (06 Marks)
b. Brietly explain determinate and indeterminate beams. - (04 Marks)

¢. A beam AB 1.7m long is loaded as shown in Fig.Q.5(c). Find the reactions at A and B.

(10 Marks)
S5ON 20N 30N ISN
wL BZ:OQ &% vZ\gO«

iy < B &

E Hinge

ft- ¥ * ¥ 1

& 0.am 0+ 4 m Q% vy Q= ™

Fig.Q.5(¢c)

j . OR

3 6 a. What are the steps to be followed in the analysis of statically determinate trusses by the
method of jomts? ‘ (06 Marks)
: b. Analyze the truss shown in Fig.Q.6(b) by the method of joints. Tabulate the results and
% indicate the nature of forces in the truss. (14 Marks)
f_osar\z ilom

T > |

: e ‘

3 e

: - - \

g e .

e o

] aYAN 5 ¥ Ay

t 3m i 2 rn % 3 =t

Fig.Q.6(b)

B
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Module-4
a. State and prove parallel axis theorem. (08 Marks)
b. Find the centroid for the Fig.Q.7(b) shown below:

g

b= 2omm = gomm—f > ¥

Fig.Q.7(b)
(12 Marks)
OR
a. Find the centroid of a triangle of base b’ and height ‘h’ from first principle. (08 Marks)

b.  Determinate the moment of inertia of Fig.Q.8(b) about centroidal X axis and Y axis.

(12 Marks)
ZODmM SIS,
# Fh e D
{Omm

- R A -

|
|
300 MmN [ OMmm

‘ !
z ;

IOmml
- F——300mm
Fig.Q.8(b)

Module-5

a. Defing:
1) Trajectory
1) Time of flight
1) Superelevation
tv)  Curve linear motion
v)  Rectilinear motion. (10 Marks)
b. A tower in 90m in height. A particle is dropped from the top of tower and at the same time
another particle is projected upward from the foot of tower. Both the particle mect at a
height of 30m with respect foot of the tower. Find the velocity with which second particle 1s
projected upward. (10 Marks)
OR
a. State and explain D’ Alembert’s principle. (08 Marks)
b. Two weights 800N and 200N are connected by thread and they move along a rough
horizontal plane under the action of force of 400N applied to the SOON weight as shown in
Fig.Q.10(h). Using D’Alembert’s principle, find the acceleration of welghts and tension in
thread. Take coefficient of friction = 0.3. ‘ (12 Marks)

Thyead

400N

LS T T T7TTIT 7777 FTT7T 777

Fig.Q:10(b)

koK ok ko
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USN 18ME15/25
First/Second Semester B.E. Degree Ex: ation, Feb./Mar. 2022
Elements of Mechanical Engineering
Time: 3 hrs. ‘ax. Marks: 100

Note: 1. Answer any FIVE fuli-questions

1 a
b.
2 a.
b.
3 a

choosing ONE full questio ﬁ‘owm each module.

2. Assume missing data, if a
3. Use of steam table is pe

Module-1
ary processes of solar efic rgy conversion into other forms of
(10 Marks)
(10 Marks)

Explain in brief three pri
energy. ,
Write a note on gl

ond law of thermodynamics. (10 Marks)
of steam at 0.8 MPa when:

(10 Marks)

be boiler?
(06 Marks)
(04 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

OTTO four stroke cycle engine. (10 Marks)
a trial on a 4-stroke diesel engine:

Brake load
Brake aru

Specific grav1ty of dlese
Calorific value of diesel

(10 Marks)
OR
Give the list of gerants with their applications. (05 Marks)
Define the followmg
(i) Refrigerating effect (ii) Ton of refrigeration (ii1) COP
i ; (v) Ice making capacity (05 Marks)
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Module-4

What is composite material? State advantages and applications of composite materials.

(06 Marks)
Write short notes on: (i) Shape memory materia ) Cptical fibre glass (04 Marks)
Derive an expression for the length of belt in crossed belt drive. , (10 Marks)

ed in oxy-acetylene

(10 Marks)
th respectively. Determine
es 600 rpm in clockwise
(10 Marks)

welding.
A simple gear train consists of fo
the speed and direction of t
direction.

ears having 30, 40, 50,
t gear if the first gea

Module-5
(04 Marks)
(10 Marks)

(06 Marks)
(05 Marks)

(10 Marks)
(05 Marks)
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0, will be treated as malpractice.

S

maining blank pa

diagonal cross lines on the re

appeal to evaluator and /or equations written eg, 42:+8

your answers, compulsorily draw

o
=

On completin
Any revealing of identification,

o
s
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Important Note

_ ‘
USN | [ I1SMAT21
}
Second Semester B.E. Degree Examination, Feb./Mar.2022
Advanced Calculus and Numerical Methods
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from cach module.
Module-1
1 a. Find the angle between the surfaces x’+y’+2°=9 and z=x"+v' =3 at the point
(2, -1, 2). (06 Marks)
b, Find the divergence and curl of the vector F if F = V(xj +v 42 = 3xyz). (07 Marks)
c. Show.that F=(y+2z)i+(z+x)j+ (x+ y)k is irrotational and also tind a scalar function ¢
such that F =V¢ . © (07 Marks)
OR
2 a Verify Green’s theorem for j(xy+y3>dx +x7dy, where C is the bounded by y = x and
C
y = X2. (06 Marks)
b. Using Stoke’s theorem, evaluate fxydx +xy’dy, where C is the squarc in the x-y plane with
.
vertices (1, 0)(-1, 0)(0, 1)(0, -1). (07 Marks)
—
¢. Using Gauss divergence theorem, cvaluate ” Fn]ds over the entire surface of the region
-
above xy-plane bounded by the cone z°'=x’+y* and the plane 7 4, wherc
F=4xzi+xyz’ j+ 3zk . (07 Marks)
Module-2
) d
3 a. Solve (D“ -4D + B)y =c0s82x, where D= el (06 Marks)
=
3 y L . d
b. Solve (D c=-2D+ 1>y =—, by the method of variation of parameter, where D = e
% dx
- (07 Marks)
, d’ , d? l
c.. Solve x° ﬁ%/— +2X° ~— ~y + 2y = l()(x + ——j ‘ (07 Marks)
: dx™ dx- : X '
OR
2 5L 2x : d
4 a. Solve (D——2) y= 8(6“ +sin le where D :d—. : (06 Marks)
% :
5 d? d ;
b. Solve (1+x)’ E—Z+ (1+ x)%—+ y =sin 2[log(1+ x)]. (07 Marks)
4 dx

| of 3
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¢. The differential equation of the displacement x(t) of a spring fixed at the upper end and a

L +%)i+2oox=.o. The weight is pulled down
%

weight at its lower end is given by 10

2

GG

0.25 cm, below the equilibrium position and then released. Find the expression for the

3 displacement of the weight from its equilibrium position at any time t during its first upward
“i motion, " (07 Marks)
;§
’ Module-3

5 a Form the partial differential equation by eliminating the arbitrary constants form,
(x=a) +(y=b) +2? =C?, (06 Marks)
S . 0"z . . . . 0z . U
B b. Solve — =sinxsiny for which —=-2siny when x =0 and z = 0 if y is an odd
cxoy Dy .
. .
multiple of ol (07 Marks)
¢. Derive one-dimensional heat equation in the standard form. (07-Marks)
@* OR
7 6 a. Form the partial differential equation by eliminating the arbitrary function from
g z=[(x+ct)+g(x —ct) (06 Marks)

b. Solve (y-z)p+(z=x)q=(x—-y). (07 Marks)

. Solve one dimensional wave equation, using the method of separation of variables.
(07 Marks)
Module-4 ‘

3 b . " .~ n!

1 7 a. Test forthe convergence or divergence of the series Z<~ )— (06 Marks)
g n=0 1N ny

b. Solve Bessel's differential equation leading to Ju(x). (07 Marks)
j C.. Express x' - 2x" +3x? —4x +5 interms of legendre polynomial. (07 Marks)
cjt OR

ki 2 3

i . . .1 (2 3y ,- 14

j 8 4 Discuss the nature of the series, — - w)x +| =] x” +(‘t\i Dl (06 Marks)
2 \3)" 4 5)

] b.  With usual notation, show that

| [2

; (1) I (x)= f’—smx

1 2 V x

5} P )

(1) d_pa (R = /~ COS X (07 Marks)
/2 V nx

. . !

i ¢.  Use Rodrigues formula to show that P,(cosB) = 5[3500549 +20c0s20+ 9] (07 Marks)
o]

Module-5
9 a. I'ind a real root of the equation cosx —3x +1=0, correct to 3 decimal places using regula
falsi method. (06 Marks)
b. Use an appropriate interpolation formula to compute f(42) using the following data;
|x 140 750 [60 [70 |80 90 |
x) | 184 204 [ 226 | 250 | 276 | 304

i~

(07 Marks)
2 0of3
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Evaluate ~(log xdx by using Weddle’s rule, divided into six equal parts. (07 Marks)
OR .

Find a real root of the equation, xsinx+cosx=0 near x =T, correct to four decimal

places. Using Newton- Raphson method. (06 Marks)

Find f{9) from the day bv NLWIOH s divided difference formula. (07 Marks)

Lzs_ Lq; };
Lf(x) | 150392 32[2366 5202
(

- By using Simpson’s — mlc f — dividing interval ( .1) into six equal parts and hence
3 A ,
find approximate value of 1. (07 Marks)
¥ g ok ok %k

30f3
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Evaluate flog xdx by using Weddle’s rule, divided into six equal parts. (07 Marks)
OR

Find a real root of the equation, xsinx +cosx =0 near \—n correct to four decimal

places. Using Newton- -Raphson method. (06 Marks)

Find f{9) from the day by Newlon S d1v1ded difference formula, (07 Marks)

L_T__X_,A‘?_O}E 4\7 2366 5202

dividing interval (0, I 1) into six equal parts and hence

J +X

0
find approximate value of . (07 Marks)

kR ook ok sk sk




