clence and Technology, Farldabad, Haryana

Sesslonal-2
B. Tech Semester |l
Subject: English

JC Bose Unlversity of S

MM: 15 Time: 90 minutes

Note:All the questions are compulsory.

Part A (5):

Write short notes an (5):
1. Define sensible writing (1)
2. Introduction of an essay (1)
3. What is the use of Sensible Writing (1)
4. Why should you not use cliches (2)

Part B: Attempt both of the given questions here:
1. Fill in with correct options from the bracket given here:

1. The herd of horses ———- (gallop/s) wildly around the field.

2. The company CEO or the department managers _ (has/have) the power to
approve changes in the project.

3. The department managers and the CEO _____ (has/have) the power to approve

changes in the project.

One in five students (regret/s) choosing to attend that school.

5. Every qualified associate in any of the firm's offices, plus many accountants from the
outside, ___ (has/have) the opportunity to apply for the open manager’s position.

-

Fill In these sentences with suitable prepositions

N

Most people like basketball, but ____ my opinion it's too chaotic.

You shouldn't pick him just because he's different.

Being a nurse Is hard work, especially if you're call all the time.
She's the kind of girl who knows everything everyone.

It's time you told him the truthl

VA wN e



B.Tech (K 3.3 IT Semester BSC 202 :
Sestional I (Sep 2022) .

,/ -HEMISTRY

fax. Marks: ~_.m | ~ Max. H.-.EQHWQ u_u:.__

\
3

;r}\ 1.C.BOSE UNIVERSL Y OF SCIENCE AND TEcHNOLOGY
?

\nswer all the questions. All questions carry marks,

——t
-

Draw the PES diagram of [{CN and oﬁu_...;: saddle point and mountain pass, a
2. Write two significance of ¥ and write the expression for Energy and :oasm__wma Wavefur,
for a particle of mass m in a 1-D box with Length (L). boﬂg

3. Define Chzmical shift in NMR and give ﬁ_:,. number of s
Trimethylbenzene.

4. Draw the pi-molecular orbital diagram _.,o_. ?.:Nmso 43
Derive Nernst Equation. Explain with mxm::u_o one application of mo_:c_:a ?oacrﬁ

ignals observed in Uwo_umn

W
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Scmonsu 1 "’-.“ .
: : B.Tech./11 SEMES I'?"R oo Y ——
e ,. Basic Electrical Technology (E(‘ 5, ELIO l‘ WNC) o,
- Max. Marg.4
Time: 3 Hours P - .
nstructions: [. It is compulsory to answer all the questivis 12 marks ec r.h) of Part -A in SHey,

Q2 (a) Describe the principle of operation of a single phase lransformcr uqmg » suitabie

fl..:tﬂ';
v auestions from Part =B i1 ¢ ‘ -
? g:%c;;:}g;?pc:zrﬁf of a question are 10 he urr empted adjacent (¢ cac h other.
PART -A
core tijo P 9
Q1 (a) Whatdo you :aurshnd by Half power Bandw ‘dth fora series Resonatiicircuit.  (2)
~ )
(b)- Why cotc of the transformer is lamincted? ™ o 2
(}\ Wiite the advantages of 2 Tiirec phase AC circuit overa single phase AC circuit. _ (2)
12 _”‘ A 2
(d)\ What is the applieation of a parailel A C circuit. )
s umye the transformer is called a static device? (2)
e o Al ————
- S ;
T TPART-B

s
L85 ]
o

diagram,

(b) Draw the phasor diagram of a single phase transformer on load condition for ()
inductive lgad.

;
Q5 (a) Describe the condition of Parallel resonance using appropriate cizcuit dlagram and (5)

\ Q4 (a) . Explam the’

waveforms,

A series R-C cireuit consists of a resistance of 110 ohms and a capacitance oft50  (5)
micro farads is connected across 220 V,50Hz mains, calculate (i) Impedance, phase

b angl and power factor (ii) the current in the mrcu:t (m) Voltage across resistance
5 : aulancu

A}
w-?__;- =

circuit. B T

p) The load connccr.ed Rl \
( in star. The line current ?h



¢ and chhnology

Dcptu tment of Mathiematics
“Socond Sessional Test - Sepfember 2022

Subject: Mathematics 1 (BSC103E) s

Semester: 1

" Course: B. Tech (Civil)
Maximum marks: 15

Time allotted: 90 minutes

~ Attempt all quegiions:
Each question carry equal marks.

1. Solve y"'-5 y'+Gy=e**

4. Definition of partial aifferen ial equation, line
linear PDEs.
5. Solve the non-omogeneous partial differential equation

(D2-D?*+D—-D)z=0




J. C. Bose University of Science & Technology, YMCA Faridabad
. Scssimml-l" (B-Tech 2" Semester Civil)
BASIC ELECTRICAL FECHNOLOGY (ESC 101A)
Time: 1:30 hrs M. Marks: 15

_A is compulsory. Attcinpt any two questions from part-J3

Part-A
Q.l.3) Distinguish between bilateral and unilateral networks, (1)
| lications of maximum power transfer theorem? (1)

by Stateapp o
:) Whatare the limitations of ohm’s law? (1)

v

d) Define dependent and independent sources. (1)

e) State superposition theorem. (1)
Part-B

Q.2.) Determine current in each branch using nodal analysis. (5)
‘ A

Note: Part

venin’s theorem with suitable example.(3)

3) State and explain The : ' A9)
Q) d Norton equivalents of the given circuil at

Q4) Find the Thevenin an

inal ‘ab’. (5)
termi "o ;
—y—" _‘MNF T L 2
20Q
g 80 | + Z R
32V




b.lo:h First semester ECE

y four questions. Each question carries 10 marks

Note : Attempt an
Time : 2hrs MM:AD
1. A 70 mm long line PQ has an end P at 20 mm above the HP and 30 mm in front of the VP. The line
is inclined at 45 degree to the HP. Draw the projections of line.
VP and isinclined q

A cylinder with a 50 mm base diameter and a 65mm long has generator in the
at 45 degree to HP. Draw its projections.,
3. Draw the orthogra

phic projections of the figure given below in first angle projections.

(2o

S
o sl

4. Draw the isometric projections of the figure given below ') ¢
Ao

it X
__;_[
! 75 |
v : i
= * _T
P 22 £l o | ] x
s 'y

Q5 . A hexagonal prism having a base with a 30 mm side and 70 mm axis, is resting on its base on
the ground with a side of the base inclined at 45 degree to VP. It is cut by an auxiliary inclined plane making
an angle 45 degree the HP . and passing through the point 15 mm below the top end of the axis. Obtain

the development of the lateral surface of the truncated prism.
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April 2022
B.Tech. (ECE/ECO/EEE/EL) I SEMESTER
Physics (Waves and Optics) (BSC-101C)

Time : 3 Hours] [Max. Marks : 75

Note :

1. It is compulsory to answer the questions of Part-1. Limit
your answers within 20-40 words in this part.

2. Answer any four questions from Part-2 in detail.

Different parts of the same question are to be attempted
adjacent to each other.

PART-1

1. (a) A particle vibrates with SHM of amplitude 0.06 m

and time-period 31.4 seconds. Calculate the maximum
velocity. (1.5)

For damped harmonic oscillator, the relaxation time is
50 seconds. Fi_nd the time in which the amplitude and
e€nergy of the oscillator fall to 1/e times initial valye.

(b)

(1.5)
(¢) Sodium light of wavelength 5890 A falls on a double
slit of Separation 2 mm. The distance between the slit

008101/410/111/8 ~ [P.T.O
\ & U



(@

(e)

®

@

(h)

(@)

@

and the screen is 1.9 X 10-3 m and fringe spacing is
031 x 103 m of 1 m from the slit. Calculate the

distance of 10th fringe from the centre. (1.5)

What will be the shape of incident wavefront on the

single slit in the case of Fraunhofer diffraction? Explain

your answer. (1.5)

For an ordinary source, coherence time is 107" second.
Calculate the degree of non-monochromaticity for light
of wavelength 5400 A. (1.5)

An object is placed at a distance of 15 cm in front of
a concave mirror of focal length 10 cm. Find the

magnification produced by the mirror. (1.5)

Find the ray transfer matrix for transmission through a

thin lens. (1.5)

A certain sound wave in air is described by the
expression 400 sin (6300t — 18.3x) pascals, where t is
measured in seconds and x in meters. What is speed

of sound in air? (1.5)

In diffraction through a single slit, the focal length of
the lens used is 50 cm, wavelength of light is 4500 A

and the width of the slit is 10-! cm. Find the width of

the central maximum. (1.5)

Using Fermat's principle, prove the laws of refraction.
(1.5)

008101/410/111/6 2

o

3. Y x
\.w.....

G

@

(b)

(c)

(a)

(b)

(a)

(b)

[*  Ssion4t0n11is 3

b
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Uw'

PART-2

Explain the formation of Newton's rings. How the
wavelength is determined using Newton's rings
; . &)
A grating has 8000 rulings per inch. It is illuminated
with light of wavelength 4000 A- at normal incidence.

experiment?

Find the angle at-which first and second order maxima

occur. . -y ’ (5)

What are the drawbacks of simple pendulum? Obtain

the expression for time-period of a simple pendulum-
for finite amplitude. (5)
Discuss the Fraunhofer diffraction at a single slit and
derive the positions of maxima and minima. Show
that the relative intensities of successive maxima are
nearly 1:1/22: 1/61: 1121 § e (8)
Assuming damping to be proportional to the velocity,
write the differential equation for damped harmonic
oscillator and find its solution. Discuss over-damped,
critically-damped and under-damped cases. (7)

ations for plane polarized light

(7.5)
spontaneous and
a relation

Derive the Fresnel's Equ
in a non-magnetic media.

Explain the terms absorption,
of radiation. Obtain
of spontaneous and

(7.5)

[P.T.0.

stimulated emission
between transition probabilities

stimulated emission.

9V

L LT TR




B o S

c
5 (1) What do you understand by Imp

dance matching?

Q S' i i i nCCS Z 1 3

= .[Z,Z,. (10)
Z, for minimum loss, prove that Z, 143

i herical
(b) Find the ray transfer matrix for refraction at a sp -
boundary.

6. (a) A series LCR circuit is connected to an AC supply at

220 V and 50 Hz. If the resistance R = 10Q and the

inductance L = 100 mH, what is the capacitance C so

as to obtain maximum current? How much is this
current? (5)

With the help of a neat diagram, explain the construction
and working of a simple microscope. ®))
() Differentiate between su

Explain the formation ¢

(b)

perior and inferjor mirages,

of an inferior Mmirage using
Fermat's principle, (S)
7. Write short noteg :
(2) He-Ne Laser,
> () Dispersiye and Resolving Power of g diffractiop, gratin
* (c) Michelson Interferometer :
(5><3=:15)
008101/41 0/111/g



April 2022
B.Tech. (ECE/FAE/ECO/EEE) 1st SEMESTER
Mathematics-I
(Calculus and Linear Algebra) (BSC-103D)

Time : 3 Hours] | [Max. Marks : 75

Instructions:
L. It is compulsory to answer all the questions (1.5 marks
each) of Part-A in short.
2. Answer any four questions Jrom Part-B in detail.

3. Different sub-parts of a question are to be attempted
adjacent to each other.

In [1, 3]
@) Using L'Hospital fule, solve the indeterminant form
hm(—l-- ! ] >
x~0 xz _ smz x ,
008104/370/111/0g “"" Frg
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nctions. Also m__?o two example

SR Expand log (1 + x) using Maclaurin's series for one
vanable upto third degree

(2) Show that lim(x? - x?)=on
I

(h) Find dy/dx given that Y =x? + log sin x
_ () Find the rank of the given matrix
2 -1 3

3 4

1% 0

(b) Find the maximum and minimum values of

7
flx) = sin 2x + 5. (7)
4. (a) Discuss the convergence of the given series :

x 12 13 x° 135 x7

s S T S PR (8)

1723 7245 Y2267

(b) Find the fourier series expansion for the function
fx) = x — X in the interval -1 < x < 1.

Ao

(7
-1
S @ fu=log(d + 3 4 3 _ 3xyz), then show that
ﬁ 8.8 ay. .- 9
5 ox dy oz) T (x+y+2z)? ®)
: \/\/ (b) MMZ” that the .Roﬁnmc_m_. solid of maximum volyme
@\A I can be inscribeq ip a sphere is a cype. O
’ = e :
6. (@ Check the cong;
Stency of the iv i
\ﬂ\_w;.._ €quatiop : = wwmﬁmﬂ et
Gl & 3 ) wr n
T x4+ y o9, < :
ML TRk,
“ () Verif A\ ®
Cayley-Har: %
F " Y Cayley Hamiltop theorem mo_./“w.%&; i
R o
\M\(NA, 2 =) Sy X \
a0 A=)le _ 1 5 b (¥ dw‘.v 4
J J . 28 fin A-l ™
# h ﬁ m ~ . a STy



7.  (a) Diagonalize the given matrix :

a=]"1 3] aso find A% (8)
—_24,30111 )

(b) Test the convergence and absolute convergence :
1

1 ", i |
1- s et S
22 35 adi ™




April 2022
B.Tech. (EL/ECEIITME/CSE/CIVIL/FAE/
ECO/EEE/EVS) - 1 SEMESTER
Programming for Problem Solving (ESC-103)

Time : 3 Hours] [Max. Marks : ted

Instructions :
1. It is compulsory to answer all the questions (1.5 marks

each) of Part-A in short.
2. Answer any four questions from Part-B in detail.
3. Different sub-parts of a question are 1o be attempted
| adjacent to each other. |

PART-A
1. (a) Define Linked List. | (1.9)
(b) What is the purpose of break statement? (1.5)
(¢) What is \0' ?. (1.5)
(d) Which is better: switch-case or nested if-else? (1.5)
(¢) Mention the advantages of algorithm. (1.5)
(f) Describe working of linear search in brief. (1.5)

(g) Can we have two return statements in a function?
(1.5)

008102/1000/111/7 w [P.T.O



») What are syntak &% i Wy
..u_ - Jogical and relational operators? (1.5)
Q
i Differentiate between RAM and ROM. (1.5)
PART-B

2 (2 Explsin the types of iterative loops in detail.  (10)
: ) Write 2 program to calculate the area and circumference
of @ circle using call by reference. (5)

3, =) What is Operating System? Discuss its various
functions. 5

&) Write a2 program to print the upper and lower
rmzngular of the matrix along with the sum of their
eiements. (10)

4 Wha is recursion? How is it different from iteration?
, Wnie g program to print the Fibonacci series up to n terms
using recursion. (15)

§. (a) Wrie 2 program to copy the contents of one file to

another. (5)

(b) Explain each step for sorting the given array using
selection son.

(10)

5, 10, 15, 20, 18, 12, 8, 1, 30.

008102/1000/111/7 2

¢ (a) Differentiate between amay and structures. Explain
array of structures with the help of a program. (10)

(b) Write a program to count the number of vowels in a
string without using inbuilt functions. (5)

Define Flowchart. Draw a flowchart to compute factorial

7.
, for a given number N, where N is a non-negative integer.
Write an algorithm for the same problem. (15)
008102/1000/111/7 3
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-

ot

h 4= W




ammm_cg_ -1 March, 20. B

! ?,omES B. ‘wmo: @05
L & Time Allowed; 60 min.
ﬁs_;. Each question carries H5 Ss«ﬁ.

l_l.'.

\

s A N ¥ /. . 4
__ w ﬂwmw_m s smwao sciil a J » 150, QE.&: the weak and heavy daraping.
¢? Diffeten :ﬁ T
4 Dits 90 83@25: &a 84&.:5 and standing vyaves.

P U Iy D
- b+
- e ML - S Ay .
% = lﬂr%
WD
. .._w.

neauplav



August/September 2022 ¥y i, - o
BTech-ISEMESTER | _ f'
Basic ElectricalTechnology [ESC 101-A) _'

i Max. Marks:75
rks aaah ) of Parr -A in shora

i

Time: 3 g, :
lnmﬂlon& L Jis mmpulSUO’ to answer all the questlans (1.5 ,ma
1 Answer any four questions from Part,-Bin demH :_ ;
1S Daﬂe_ne_lqzsub parts of a question are to be attempted adjacent to each other.

‘\ Anyother specific istructions

_ PART -A
(1.5)[CO 1}

Q1 (a) Enumentevarious limitations of ohms law. g .
valent voltage (1.5][(301]

(b) CQHVEMA source with its parallel resistance of 150 into its equt

source. -
(c) Dif’ferentiat'e bgtweeﬁ active andlpasSive components, . s : (1.5)[C01]
(d) Define dynarnit tmpedance Also write its unit, %l i (1.5)[CO2]
(e) Explain why a series resonance is called voltage resonance. | ey (1.5)[CO2]
() Listvarious applications of autotransformer. . St | (1. 5][ct)3].'

(g) In case of power measurement by two- -wattmeter method for 3- phase balanced load, (1 5)[(:02]

under what conditions: the one wattmeter will give zero reading and WhoIe £ h
Y e

power wrll be measured by the other wattmeter ey

(h) List various fnt‘lhodh of starting a single- phase lnduumn HGIOr

" (i) Whatis the function of commutator in dc machines?
() Why earthing is provided? a S)[cog]
(1:5)[CO4]
PART -B
Determine j,, i ME
Q2 (a) eiy, izand i3 us”}& Nodal analysis for g given circuit shown in Fig 1
' (8)[c01]

b = F:ht

(b) State Norton's theorem. Fmd the current thr
agiven circuit shown in Fig.2. ough 100 by using Nortun S them*e
mfor (7)f
COo1

]




Q3 (0™ Show, | 51(C02
@) Fing e ¢ n (5)[co2]

v
i dVerage and e al WA
8.3, AN ¢ €

i , - einusoid
ffective values of voltage for sint

’ > _ P\% '-5
b n tT 3 90°% Also show (5)(CO2]
(b) Show that ip

. the voltageé by
that g, 4 purely inductive circuit current la};.f- (5)(CO2]
(©) € average power consu med by it is always zero. s ctor
faw Feésonance curve, Also define selectivity and Quality 1

: ystem (8)[COZ]
_ . hree-phase Sys
Q4 (a) Discuss tWo-wattmeter method for power measurement :.nd;li\fl’t‘-d and power
feeding balanced load. Derive the expression for the powe
factor. '

is (7)[C02)
. er phase and is (
(b)~A balanced three-phase star load impedance of (5+10) ohms

supplied from a balanced three-phase 400V, 50Hz ac supply- Calculite tl:let : a[lvu]e;f;ri
(i) line volages (ii) phase voltages (iii) liI]G currents (iv) phase (rre
Q5 (a) gg;\;g}-nc?l?;:'rl}‘?\lgor:aairr:dﬂﬂgvivr? ;f?ritr?;.'former remains practically invariable under
(b) ([:)cg;'ldrli::“?il)sggi(t):gt:.regulation (ii) Efficiency and (iii) Eddy current and Hysteresis (5)[CO3]
(633, Eafln the ISkl ptneiie of de motor (5)[C03

all (5)[CO3]

0 2 fie ‘I'EVOJ___- gtheory.

[b) Explain with n diagram the construction details of three-phasE. Synchronous (7')[(:03
3 Machine.

Q6 (a) Explain why Sirlﬁl;eﬁll,aSG Induction Machine is not sﬂﬂ-stawﬁwﬁ (8)[CO3
——— T double féld ey

y '.;‘. Q7 4 Write shorth tes on the followings
Ry Earthing: : .
: Eb; Earth;ﬁ%‘gage Circuit Breaker (ELCB) (5)[coa
e
: c'.i%}%!'ctor improvement methods (5) [CO4

[5][C04j

ok ok ko s ok ok ke e ok ok sk ok



September vz
B.Tech.- 1l SEMESTER
Chemistry (BSC-102)
Max. Marks:75

Time: 3 Hours
sory to answer all the questions (1.5 marks each) of Part -A in short.

Instructions: 1. Itiscompul
2. Answerany four questions from part -B in detail.

3. Different sub-parts of a question are to be attempted adjacent to each other.

Q1 {a) Define the term solubility product (Ksp)’. Discuss its application in calculation of (1.5)
solubility of spaﬁﬁgly soluble salt. i
oy _?34".\- P
(b) Which of the following molecule will show a pure rotational spectrum and why: Hz, (1.5)
CO and NH3 : | i L &
(c) Define residual entropy with a suitable example. ¢ e ‘ (1.5)
(d) Whatis the significance of Van der Waals constant ‘a” and v o> (1.5)
(e) Define conformational isomers with suitable example. [1.5)
Q) T Hov mmxyﬁmdamantal modes of vibration are expected for the following (1.51_
) () C o () SO
"') ‘What is bathochromic shift in UV-vis spectroscopy? (1.5)
(h) Write the difference between E1 and E2 reaction. ’ (1.5)
(i) Whatare n-type and p-type semiconductors? (1.5)
(G) What do you mean by ozonolysis? Explain with at least one suitable example. (1.5)

PART -B

Q2 (a) Derive Nernst equation for galvanic cell made of Cu and Zn electrode and also (10)
illustrate the applications of Nernst equation.

(b) Whatis Corrosion? Explain the electrochemical theory of rusting of Iron. (5)

Q3 (a) Describe the thermodynamic principles of Metallurgy. (5)

(b) Z‘;‘a‘l“ the splitting of degenerate d-orbital in octahedral and tetrahedral (10)
diaggat:-:ei] in the. inﬂuen(.:e of ligands according to Crystal Field Theory with
oAt ow the magnitude of crystal field splitting energy is affected by

on state of metal ion and nature of ligands.

Q4 (a) Vﬁ\;:::iotlifmy]a: :nd;rstand by Glbb's free energy (G) and Helmholtz work (5)
vy What : nd what are their physical significance in thermodynamic?
(b) s are potential energy surfaces? Draw and explain the potential energy surface  (5)



and la lecular Orbital di . ,
bel the HOMO and “.H\T( )dmgrmn of 1.3 Butadicne, fill it with Pi-electrons  (5)

Q5 (a) Solve the Schrodi
) inger wave equation for particle in one-dimensional box. (5)
) E?l?:;in the following: .
i Oan.(: of S)‘?nmctr}'(n) and Centre of symmetry(i) | G
i plu.a! activity and Chirality '
(i: lEm}nn(}mcrs and Racemic mixture
' ) onization isomers and Hydrate isomerism ’
(V) Diels-Alder reaction

Q6 {a) Discuss the basic principle and applications of vibrational spectroscopy: Using the (10)
cnergy level expression and selection rule, draw the spectral transitions of the

\fibmtljon spectrum of diatomic molecule as simple harmonic oscillator.
(b) Explain the following with suitable example (2x2.5)

(1) Polarizability and polarizing power
d covalent Characters.

(ii) Fazan's rule for ionic an
" Q7 (a) E xplain the basic principle and applications of NMR 5P octroscopy: g;
R o Vi and uses of Cthroxylenol and paracetamol- !
d critical pressure (P)? Prove that (i) (5)

Nrite the synthesis

P L



J.C. Bose University of Science ang (echnology, YMCA, m.u-.mnmcum
B. Tech 2" semester Civil Engineering
Sessional 2™ (Basic Electrical Technology)

Note: - attempt any three. ;

Q1. A three phase star connected load consists of three E.osmoa inductive coils of n%:i
30€2 and inductance 0.3H. The supply voltage is 415V, 30 Hz. Calculate, (i) phase current, (ii)
line current, (iii) power factor, and (iv) Total power consumed. (5)

Q2. Draw and explain the two wattmeter method of power measurement in a three phase circuit,
Q3. Explain working of auto transformer. What are the advantages of auto transformer oVer twg
winding transformer? (5) _

Q4. A coil in parallel with a 200uF is connected across a 200V ply. The coil takes g A

' a loss in the coil is 960W.Calculate the following- (i) The resistance of the coil, (ii) i
f the entire o:.mﬂ._x. 5) — =

ictance of the coil, and (iii) Power Factor o
{\\\JF o ——— ~_ %
\ i
A

(adiny



FALFAE m wrnes

019102

April 2022

B.Tech. (FAE/EVS/CIVIL) - Ist SEMESTER

Physics (Mechanics) (BSC-101B)

18
Time : 3 Hours) [Max. Marks : 7

Instructions :

1.

It is compulsory to answer all the questions (1.5 marks

each) of Part-A in short.
2. Answer any four questions from Part -B in detail.

3. Different sub-parts of a question are to be attempted
adjacent to each other,
PART-A
1. (a) What are scalar and vector quantities? (1.5)
(b) What are the laws of Friction in mechanijcg? (1.9)
(c) What you undersfand by conservative and nop-
conservative forces? (1.5)
(d) How do you maneuver a satellite in an orbit? (1.5)
(6) What is Foucault pendulum? What does it prove?
| , (1.5)
(f) What is resonance in SHM?
' (L5)
019102/200/111/15
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(1.5)
(1.5)
(1.5)
(1.5)

(h) What is rigid and non-rigid body?

(i) Describe a cylinder in spherical coordinates.

() What you understand by conical motion?

PART-B

2. (a) What is Newton's second law of motion? Show that

the form of this law is invariant under the Galilean
(10)

transformation.

(by Obtain the expression of Newton's equation of motion

in polar coordinates. &)

3. RW What you understand by conservation of angular

momentum? How you will prove it for angular

momentum of a particle? (10)

(b) What is equipotential surface? What are its properties?

®)

4. (a) What you understand by Five-term acceleration?

Derive 5 term acceleration formula of a rotating
(10)

frame.

i What is coriolis acceleration? How it affects weather?

©)
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What is a simple harmonic oscillator? How it differs from
damped harmonic oscillator? Explain over damped, critically

damped and lightly damped oscillators. Use necessary
(15)

equations.

6. - (a) Discuss briefly the rotational motion of a rigid body
about a fixed axis. (10)

®) State Euler's laws of motion. How they differ from

)

Newton's laws of motion.

7. (a) Explain briefly the distinction between two-dimensional

and three-dimensional motions in terms of angular
velocity vector and moment of inertia tensor. (10)
(b) How you show that the three-dimensional motion of

a rod executing conical motion with fixed centre of

mass looks two-dimensional? (5)
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Note: P“-""A:'15:5.9;!1_11!}!150;'5. Attempt any v , questions f romfl y

Part-A R 2 By

: bp,,,,J Frequency and Phase difference in alwmatmg Guantitys
e ,’ dance triangle and Power factor?

s - nsfer lheo, prem. (l)

b) Define Pow vﬂi‘ fang.s, 45
.:),.,Qen;ei:" sidition of maximum power regarding Maximum power N
tiye and passive elements & ideal current and ideal ( })

) What is the difference betw! ecn ac
3 voltage source:? : -
) Define current divisioy rule and voltage division rule with cxamplc& : (1)
\ : - k= %;}3— AL
“_ *_ 3 g:qé’:h :,I ‘ \ﬁ

Part-B
AQ.2) DB_HVC RMS value (I,.,) and Average value (1.,) for Fu
Q.3) Find Thevenin and Norton models from Fig. 1 and hence fin

Q resistor. ey
b1 i

BTN
-_l!...;__;.‘__i‘ 1

h’and Half Smusmda “waves. .
nd currer(-flowing through 10 (0)

don

TR, Fig. 1 0 ) Rituc of ( 5)
such that maximuni power W ill be transfe md (0 Ru -
Power supplied by source under this condltmn and (4) :

\'J.‘

Q. 4) From Fig. 2, find: (1) Ry
this maximum power, (:,}
maximum efficiency.

zh 5 loV

Q. 5) Staitrang i
NdCﬁ“"‘b‘lDBmDSItwn Tn\*ucm U~m Superposition Theorens find “1™ in Fig.3:
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B.Tech.- 11 SEMESTER
atics-11 (Civil: Differential Equations) BSC-106B

Mathem
Max. Marks:75

T2 Ho A ¢ is compulsory to answer all the questions (1.5 marks each) of Part -A in short.
Instructlons: 2' Answerany four questions from Part -B in detail.

rent sub-parts of a question are Lo be attempted adjacent to each other. "

3. Diffe

] equation by eliminating the arbitrary constants from the (1.5)

Q1 (a) Form the differentia

following: Y = c,e” + ¢, Cos X.

Write a necessary and sufficient condi

Mdx+ Ndy =0 to be exact.

«(b) tion that the differential equation (1.5)

(1.5)

(c) Find general solutionof y=(x—a)p-— P
(1.5)

(d) Identify the nature of singular points of the differential equation

y +xty +(1-x")y=0.

() Find the expressions for _Jn(x) and J,(x). !
() Wi the Rodrigue’s formula for the Legendre’s polynomial.
- — = =) Find the order and degree of the following partial differential equation: (1.5)
;] ~2
(-?—:J - fﬁ—: = cos(Xx + ¥)-

ox) oy
(h) Find Particular integral of the differential equation (D: +D +4): =e*™. (1.5)
(i) Solve the differential equation (JD2 -DD - ZD): =0. (1.5)
(j) Write two-dimensional Heat equation. (1.5)

PART -

Q2 (a) Solve x*p? —=2xyp+2y* —x* =0. 8)
(b] Find the genefal solution of x*(y — px) = ypl_ : %)

b 23 (@) Show that the equation (2x—y)dy+(2y+x)dx=0 can be made exact by the (7)

o

1
integrating factor ~a= 77 and hence, solve the equation.

ST dy 2 < ¥,
®) Solve Qywsy P x_”smy’ ={x+1)". | (8)

LG A




' (15]
arameters.
i Solve x’ f—" + X 2. y=a’logx, by the method of variation of p
dx’ dx
(8)
5 (a Belr s 1y, 3
i Show that J(x) = Jgi[(-—;——)sm x——-z—cosx].
; rl\x x x )
(b) Express x° +2x* —x—3 in terms of Legendre polynomials. *
: ; (10)
Q6 (a) Solve (D3 ~-7DD? -6D3)y =sin(x+2y). * 5)

(b) Find a partial differential equation of all spheres of given radius.

; p )
Q7 By using method of separation of variables, find the solution of the wave (15)

2 2
equation -gx—l: = %%{—f such that u = B, cosbt, (where B, is constant), when
c

x=a and u=0, whenx=0.
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August/September-2022
B.Tech.(ECE/ENC/EEIOT)- 11 SEMESTER

(Calculus, Ordinary Differential Equation and Complex Varlath](Bsc' 106D)

Max. Marks:75

Time: 3 Hours
n short.

It is compulsory to answer all the questions (1.5 marks each) of Part Al

Instructions: 1
2. Answer any four questions from Part -B in detail.
'3. Different sub-parts of a question are to be attempted adjacent to each other:
PART-A
15+ i
Que.1(a)Evaluate I Ix’“’_vdrdy :
0 v (1.5)

(b) Find the area lyiﬁ%\between the parabolay = 4x - x2and the line y = X. (1.5)
]

\ A \""{\...
R AN \s
( ¢) Solve (xy3+y)dx+(2x2y2+x+y*)dy = 0. Y 7 o R EN L) 7
(d) Solve the differential equation: .~ e Oy
y = 2px+p*x? (solvable for y). “ (1.5) "%
(e) Solve (D*+6D2+9) y = 0, where D= d/dx. ~ X (1.5)si § X
S (f)Write the Bessel’s differential equation of order n. . (1.5) N\
WSS (@) State C-R Equations. (1:5) S . &
(h) Define conformal mapping. L‘iS}M -
(i) State Cauchy’s integral theorem and Cauchy’s integral formula. (1.5) “cl
(j) State Cauchy’s Residue Theorem. L15) V\‘l\
PART-B
da :\Tra J
Que.2 (a)Change the order of integration in the given integral and then evaluate j jd_wfx Ry

0ie (D) ¢
&

(b)Verify the Green’s theorem in the plane for §(3x2 —8y¥)dx + (4y —6xy)dy , where C 1
C
=1. (8)

boundary of the region defined by x = 0,y=0,x+y ;
Que.3 (a)Solve the differential equation (2ysim:+3y“sinxcosx)dx - (4y°cos’x+cosx)dy = O
(M
(b)Solve the differential equation: y = 2px+y*p’(Solvable for x). P 3 ®)
3x
Que.4 (a)Using variation of parameter ,solve (D% 6D +9)y = f;;.\\'\lcre D=ddx. v [0
(b)Express 4x3- 2x*- 3x + 8 in terms of Lsgendre‘s polynomial. K.J'\- _A}. " < (8)
Que.5 (a)Show that the function u=e “2%gin(x>-y?) is harmonic. Find th¢ conjugdte function
and express u+iv as an analytic function of z. |

(b)Under the transformation w = 1/z, find the image of the given curve: [z - 2i|=2. (8



—= about the singularity z = | in Laurent's series. (7)

Queﬁ(ﬂ)Expm ("1)3
2 dﬂ

(b)Evaluate I 2+ cost
Que.7 (1) Fmd the volume bounded by {he cylinder x*+y? = 4 and the planesy+z=4 and 2=,

(7)
(b)Find the sum of the residues of the function f(z) = —f; at its poles inside the circle |zl = 2.

(8)

using Residue theorem. (8)
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English (HSMC-101) et i
*Marks:75

::::::ﬂ':::” 1. It is compulsory to answer ull the questions (1.5 marks each) of Part A In short
. swerany fo sstions fit S indetatl
;, ;;;::,,:l::: ;;:::;:‘:L:n :::, :a: mﬁ:nfwmpted adjacent to each other. g
4 Answers should be attempted in proper order and subparts should be labeled. Spe
should be correct.
- 5
Q1 (a) Make any two words from the given prefix: mid- ((;SJJ
(b) Make any two words using the given suffix: -free. -
(c) What is a misplaced modifier? Explain with example. 15)
“[d) Use the phrasal vgrb ‘hang in’ in a meaningful sentence. oL8)
(e) Expand the terms: DRDA and MoU. (15)
() Give three examples of blended words.
(8) Give synonyms for: (a) cordial, (b) diligent, (c) repercussion. : (1.5)
(h) Give antonyms for: (a) professional, (b) ascent, (c) landlord. (1.5)
() Whatis a phrasal verb? Explain with example. e
() Make a sentence based on the'structuresAdject ve+subje

PART -B

Q2 (a) Define all the stages of word formation by giving suitable examples.
(b) What is a précis? Explain the Do’s and Dont’s one should keep in mind while (5)

writing a précis. -

Q3 (a) What is redundancy in writing? What are the ways to avoid it? (5)
(b) How can one achieve coherence in writing? Explain the techniques which can (10)

help one to achieve coherence.

Q4 Some people say the government should not put money into building theatres (15)
and sports stadiums; they should spend more money on medical care and
education. To what extent do you agree or disagree with this opinion? You
should write at least 300 words. Give reasons for your answer and include any

relevant examples from your own knowledge or experience.

Q5 (a) Do asdirected: (10)
1.Everyinch ofthe fields (was/were) searched.
2. He is a man of high (principals/principles).
3. She is very rich, she is not contented. (use conjunction)




=z -tﬁ,w. : \4 O hg‘;‘

iH ‘I H : ‘é;-'
X E-...._..,z____ (beside/besides) being punished, he was fined.
«Between youand (I/me), we blame (us/ourselves).
6. She is going to look after the cat. I am away on holiday. (Combine the

sentence)
7. Use phrase look through' in a meaningful sentence

8. The praclil‘{’ of taking someone elge's work (one waord quhqtlwtp)

ns to see the gentle f]
9. from the mountai pentle flow of the rlyep i )
and rewrite the sentence with proper Ilum:ruatilttmljs very pleasant

(unscramble
ast the sleeping man (punctuate the Sentence)

10. Quietly sheranp

a paragraph on any one of the given topics:

Vrit
(l?] Write o (b) Roads [5)

- (a) Magic pen

Q6 (a) Discuss the importance of evidence and examples as an Integral part of (7.5)

sensible writing.
; i L e . _
(b) What are the important writing parts? Discuss the significance of introductjop, (7.5)

and conclusion in the art of writing,

Learning a foreign language offers an insight into how people from other (15)
cultures think and see the world. The teaching of a foreign language shoylq be
compulsory at all primary schools. Write an essay in about 300 words

supporting with examples.

Q7

|
'
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