Code No: 151AE R18

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B.Tech I Year I Semester Examinations, May/June -2019
APPLIED PHYSICS

................. i o Max Marks ?’i‘

Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a,b,cas sub questlons

< (pART-A | L

(25 Marks)
l.a)  What is the concept of black body radiation? [2]
b)  What is the importance of Fermi level? [2]
c)  What is the basic principle of LED’s? [2]
""" d) ... Explain the dispersion losses in.optical fiber? -[2]
¢) ..~ Whit are the differerices between polay and non polﬂr dwlcclmcs" 2]
f) “~Explain the wave-patticle duality? - £
g) What is the Hall effect? [3]
h)  What is the recombination mechanism in semiconductors? [3]
i)  What is the laser? Explain its principle. [3]
j)  State Ampere’s law in differential and integral forms? [3]

(50 Marks)

2.a) What are essential physical assumptions needed to explain the characteristics of
Photoelectric effect?

[10]"".‘::;:

3.a) Bncﬂy explaln about the Comiaton effect
b)  State and explain the Heisenberg’s uncertainty principle.
¢) Find the lowest energy of an electron confined in a box of side 0.1 nm each. [10]

4.a)  Distinguish between the intrinsic and extrinsic impurity semiconductors.
-.Derive an expression-for the density of holes in mlumlc semiconductors.
FxPiam -V ch'n aetuzsnes of zener' digde. '

“’ OR
5.a)  Explain the variations of Fermi level with temperature in the case of n-type
semiconductors.
b) How the PN junction diode is formed? Explain the rectifying action of PN junction
diode?

¢) Wrile a detailed note.on BJT. []0]




--’:sl gmﬁcanec of Cr.th
~The” dielectriccoiistant of Ile g‘ts at NII) i 10000684 Cdlcu!’ale the eicctromc

Explain the radiative and non radiative recombination mechanism in

semiconductors?

Explain the construction and working principle of PIN photo diode detector.

Discuss about the semiconductor laser. [10]
........... OR

........

,,,,,,

What is the basu: pnnc1ple of the solar cell‘7 Explaln the IV characterlst1cs of
solar cell. [10]

Distinguish between the spontaneous and stimulated emission processes of light.
What do you understand by populatlon 1nver51on‘7 How is it achleved?

-Neon laser:-.

m]

....... I OR w’ r
Explain briefly basic principle of optical fiber.
Derive an expression for the numerical aperture and acceptance angle.
Describe graded index fiber and explain the transmission of signal through it. [10]

Write the Maxwell- equations.. mtegral and c[l["fercntlal forms.. prlcun the phymcal

polarazability of He atoms if the gas contains 2.7x 10%° atoms per m>?

What is Bohr magneton? How it is related to magnetic moment of electron. [10]
OR

What is electric current‘? Derive an expression for the continuity equation.
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(Common tu EEE, CSE lT)

Part A is compulsory which carries 25 marks Answer all questlons in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questions.

PART- A

by @25 Marks)‘
State 1heven1n § tlleorem N PR, 1215 J
What is meant by apparent power? ) " [2]
Why the copper losses are more in a transformer? [2]
What is necessity of rotating magnetic field in the induction motor? [2]
What is the difference between fuse unit and switch fuse unit? [2]

What is meant by capacitor chargmg current, obtam its expression in terms of its time

and 10 ms for 50 Hz frequency? [3]
What is the difference between ideal transformer and practical transformer? [3]
What are the advantages of armature winding placing in its stator? [3]
What are the charactenstlcs of batterles for longer hfe? [3]

State Kirchhoff Current Law and Voltage law, determine the values for Iy and Vy in the
following given circuit shown in figure 1.
3A

Figure: 1
In the following given circuit shown in figure 2, calculate i) v,,v, andv, ii) power

125V

Figure: 2
OR

=y > 5 Max. Marks: 75,
Notes.-..This.question papcr contains two. partsA and B.:.... ../ £ S R

=5 ms§

(50 Mariks)




3.a)

b)

4.a) "

b)

S5.a) -
b) £

6.a)
b)

7.a)
b)

8.2)
b) .

9.a)
b)

Find the Norton equivalent circuit of the following given circuit shown in figure 3 with
respect to the terminals ‘a-b’?

300 iy
<> L
700 0
b
Figure: 3
State and explain superposition theorem. [5+5]

DeSc:nbe phasor. rcpresentatlon of RL se1 ies cucutt’? II‘ adm:tt'mce of a series c:rctnt 13»J

£40:010 + j0.004)-S:Petermine’the “values of the-circuit components-for the ﬁequeney'
value of 50 Hz?
Balanced Y-connected load of 10 kW at 0.8 power factor lagging supplied by a 50-Hz,
300-V, three-phase system. Find the line current delivered by the source. Draw the phasor
diagram. [5+5]

------ OR o b
Explam how the” gmusoldal wavefoam is represented fs. phasm quam.]ty wrlh example. /.
"A'coil is connected in series with a. capacitor of 20, uF to a 200" V. variable frequency:
supply. The current is a maximum at 50 A, when the frequency is set to 50 Hz. Determine
the resistance and inductance of the coil. [5+5]

Draw and explain the phasor diagram of single phase transformer on lagging load.

A 50 kVA, 1000/10000 V, 50Hz single phase transformer has iron loss of 1200W. The
~~copper loss with.5/A"in the high. voltage winding, is"500 W. Calculaf'é:the efficiency at
1) 25 %, ii) 50 ol m) IOO % of normal load at power faeto: of 0.8, { [54 ]
Describe the principle of operation of auto transformer, what is the saving of copper in
this transformer when compared with two winding transformer?

Discuss the various three phase transformer groups and their significance? [5+5]

Descnbe the tolquo speod chamcterlstlcs of sepalalcl}" exuted de’ molor L‘$+ 7

forveers Mo OR Ll Sy, ok L. Fvis i

What are the various losses occurs in the three phase induction motor in their operation?
Describe briefly construction details of any three phase synchronous generator?  [5+5]

10.a) Describe the operation of ELCB with its schematic diagram.

b) Whal are the drawbacks of low power, hu,tor describe, how it is 1mprovcd‘? [5% 5.

11.2)¢ thl‘ls the diff¢

,,ence between MLB and MCCB; desorlbo their SC]lC!HdtIC dlagrams"._,

b) Calculate total energy consumed per day by the use of following loads:

1v) 1 computer is used for 6 hours per day with prmter about 30 mlnutes

i) 5 number of 40 W lights operated 5 hours per day
ii) 1 h.p. motor is operated 2 hours per day
iii) 1 k.W heater is operated 1 hour per day

._.....__._..6-(_’00‘}_“ Lz Doy
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- Note: This quéstion paper contains two parls A anc! B, e S
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each
question carries 10 marks and may have a, b, ¢ as sub questions.

1

l.a)  What is break point chlorination? Give its advantages. [2]

b)  What is meant by reverse osmosis process? Write the advantages of this process. [3]

¢)  Give the chemical reactions involved in the functioning of Hydrogen-Oxygen fuel cell.
[2]
(3]
2} (22
3} %7
(2]
h)  Write the composmon characterlstlcs and apphcatlons of compressed natural gas. [3]
i) What are the main components of water proof cement and high alumina cement? [2]
j) How the composite materials have been classified? Give suitable examples. (3]

" (50 Marks)

2.a)  Explain the principle, process, advantages and limitations of ion exchange method of
softening of water.

b) A sample of hard water contains the following dissolved salts per liter.
NaCl .= 58.5 mg/L, Ca(HCO3), = 164 mg,/L -Mg(HCO;), =. 14.6 mg/L

CaCig =111 mg/L, "MgSO, = 12° mg/land CaSO) =(13.6 mg/L. Q_alw[ate temporaf yh
permdnem and total hardness of water in.ppm and deg; ée.Prench. 7. b [5+5] ™
OR
3.a)  What is Caustic embrittlement? What are the causes and preventive methods of it?
b)  What are the specifications of potable water? Write the steps involved in the treatment of

potable water, [5+5]

b) What is secondary battery‘7 Explam the dlschargmg and rechargmg process of lead- a01d
battery. [5+5]
OR
5.a)  What is concentration cell? Explain its functioning with suitable example.
What is an electrochemical cell? Explain the working principle of Zn-Cu electrochemical
cell, /- P, o £ o £ o £ [5+5] ¢




Explain the mechanism involved in the conduction of trans poly acetylene. Give the
applications of conducting polymers.

Why natural rubber is vulcanized? What are the advantages and applications of
vulcanized rubber? [5+5]

l:xplam ‘about fi berreinforced phstlcs and their apphu]tlons

Explain the ultimate analysis of coal? Write its significance.

Explain how gasoline is synthesized by Fischer-Tropsch’s process. [5+5]
OR

What is cracking? Explain fluid bed catalytic crackmg

Wr}le a Sl‘lOll notc each on Octane number and Cetan el

What is the composmon of Portland cement‘? erte the steps 1nvolved in settmg and
hardening of Portland cement.

What are the characteristics of a good lubricant? Give the mechanism of thin film
lubrication. [5+5]

refraclory [5+5]

i ---00000---
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T

Note: "’Th rs quesnon papel contdms two palls A and B. y
CPart.A is compulsory’ which carriés 25 marks:. “Answer all questlon.s. in PartzA. ../
Part B consists of 5 Units. Answer any one full question from each unit. Each
question carries 10 marks and may have a, b, ¢ as sub questions.

PART- A

......

l.a) _,_.I-;‘-Dcs,\cube the lnt;erfe}cnce in thin fil J
b)  What is a plane diffraction gr ating? Explaln
c¢) State and explain Malus’s law.
d)  How population inversion is achieved in a laser?
e)  Distinguish between the single mode and multimode optical fiber.
f)  List and explain any three applications of optical fibers.
g) Eindthe number of atoms per unit ¢cell for BCC and, TCC structures ina c:ystal
h) _.Deﬂne lattice pouﬂs ‘Bravais lattme and prlmmve cell
i) “Whatare Laue §pots? Explain. “— "
J)  How are vacancies created in a lattice?

(25 Marks)

PART-B

. How 1he wwcleugth of sodium ilght detcrmmecl hy Newton ] rmg
Lol ;',',,f@lmu [’a used. o b A S

b)  Why the Newton’s rings are circular? Explain.

¢) Calculate the minimum thickness of a soap bubble film that results in constructive

interference in the reflected light if the film is illuminated with light whose wavelength in

"-ethod‘? Derwe Ixhc

free-space is 600 nm. The index of refraction of the soap film is 1.33. [5+2+3]
OR
z--GNe an account-of thc diffraction L,ﬂecls produced by a.slit. o o i

i-:__!%gxp_lg;m what hdppens when the slit wldth is gradutlly. indreased and also when the s¢reen
is gradually moved away from the slit.

¢)  Light of wavelength 580 nm is incident on a slit having a width of 0.3 mm. The viewing

screen is 2 m from the slit. Find the positions of first dark fringes and the width of the

central bright fringe. [4+3+3]

-What'is plane polarized light? Explain:™

__,,DLscnbc the consh uctlon and warkm b:{'Nlcol p[;m 2 : g

¢) “Two faces of a quarts plate aré paraliel to the opnu{[ axis of the”uyalal What"is" thie™

possible thinnest plate that would serve to put the ordinary and extraordinary rays of

wavelength 589 nm a half-wave apart on their exit? The indices of refraction of quartz

for ordinary and extraordinary rays are 1.544 and 1.553 respectively. [2+5+3]
OR




_ on and wolkmg of a He-Ne lﬂs %
b) “Describe any three apphcatlons of lasers.

6.a) Describe the classification of optical fibers based on refractive index profile and
propagation modes.
b)  Define acceptance angle and numerical aperture.
¢) A step index fiber has a numerical aperture of 0. 26 a.core reinaetwe index of 1.5 and a,
""c(hre dlgmeter Df [0(5 um Find the tefractive mde g [4+3‘+43J ------ J.,:
N o 's‘."_ ...... OR - N, o
7.2) Dlscuss various attenuatlons taking place in an optlcal ﬁber
b)  An optical fiber is 2 m long and has a dlameter of 20 pm. If a ray of light is incident on
one end of the fiber at an angle of 40°, how many reflections does it undergo before
emerging from the other end? Refractive 1ndex of fiber is 1.3. [5+5]

.0 8a) ~Whatjs coordination number? - S00 e 7 s i
")) _;-Calculate the comdnnt;on number for sunple CI.lbIC and bocly centeud_ ublc lattlces

......

c¢) In atetragonal lattice a = b =2.5A, ¢ = 1.8 A. Deduce lattice spacing between (1, 1, 1)
planes. [2+5+3]
OR
What are Miller indices?
Explain with proper example how to determine Miller indices.
~Deduce the relatlon between inter, planar distance. dnd Mlller mdlges of the planes. fora-.

_.,cu l)lc system. 2+4+4]
Give the theory of Braggs X-ray diffraction and derive Bragg’s law.
Discuss about stacking faults, twin, tilt and grain boundaries. [5+5]
OR
11.a) What are crystal defects?
b) Mention the different kinds of crystal Jmperfecuons g, >
c) . Dislmgmsh between Schottky anci Fri nke] defects in IOI’llC crystals [3+3+4]

fors
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Time: 3 hours

Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b c as sub questlons

,,,,,,,,,, . N (2 SMEI i_l (S)
l.a)  What is the difference between chemical and electrochemical corrosion? [2]
b)  Write anode and cathode reactions of Ni-Cd cell. [3]
¢)  What is a plastic? Give two examples. [2]
d)  Give the applications of refractories. {31
e)  What is hardness of yvater? Give its units. e
H. What is Caustic cmbr{ll[ement" What are its cﬂé'é'tq? o . [31i
g)<...What is CNG? Give.ifs composition.and uses. ... L. S il o)
h)  What are the advantages and disadvantages of solid fuels? [3]
i)  Define Phase and degree of freedom of a system. [2]
j)  Calculate the number of components in the following reaction [3]

NH,Clsy< NHs(g) + HClg

2.a)  Explain the construction and working principle of Quinhydrone electrode.
b)  Explain the functioning of an electrochemical cell with example. [5+5]
OR

3.a)  Describe electroless plating of Nickel
b) s ,___What is C‘llh()dlc prmectlon’? E ..}\plcll

b) Writea note on conductmg polymers [5+5]
OR
5.a) What do you mean by setting and hardening of cement? Discuss the various steps
involved with the help of chemical equations.
b) fl_"\Explain about clounl. .point pour poinl..and flash point-ef a lubricant. ., 5451,

6.a) e --Fxplmn Zeohle pIOCLbS of softenmg, watu s S L
b)  What is reverse osmosis? Explain. Give the advantages of reverse osmosis. [5+5]
OR

7.a)  Write a note on Boiler corrosion.
b)  Explain EDTA method of estimation of temporary and permanent hardness of water.
[5+5],




8.a)  Give the criteria for selecting good fuel.
b)  Explain ultimate analysis of coal and give its significance. [5+5]
OR

b) Derive Langmuir adsorption isotherm.
OR

11.  Define the following terms:

e) Isotherm  [10]

.
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Time? 3 hours

Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questlons

P Faliie
PO

faw Mt (8 Meats)

l.a)  What is the difference between chemical and electrochemical corrosion? [2]

b)  Write anode and cathode reactions of Ni-Cd cell. [3]

¢) What is a plastic? Give two examples. [2]

d)  Give the applications of refractories. [3]
e e)  What is hardness of water? Give its units. [2] .
i f) " *What is Caustlﬁh'embrqlt]ement" ‘What-are its effecfs? 31
g)....What is CNG?.Give its compoSition.and uses. 7.... : = 2] S

h)  What are the advantages and disadvantages of solid fuels? [3]

i)  Define Phase and degree of freedom of a system. [2]

j)  Calculate the number of components in the following reaction [3]

NH,Cl5=> NHjg) + HCl(g)

2.a)  Explain the construction and working principle of Quinhydrone electrode.
b)  Explain the functioning of an electrochemical cell with example. [5+5]
OR
3.2) Describe electroless plating of Nickel

b) Writea note on conductlng polymers [5+5]
OR

5.a) What do you mean by setting and hardening of cement? Discuss the various steps
involved with the help of chemical equations.

b) Expiam about eloud -lent pour pomt .dl]d flash pomt 0! a lubrlcant o, [5+5%..

6.a) ?7--------!“pr'1|11 Zeollte proceSs of sotlemng_, walcr . s i
b)  What is reverse osmosis? Explain. Give the advantages of reverse osmosis. [5+5]
OR
7.a)  Write a note on Boiler corrosion.
b)  Explain EDTA method of estimation of temporary and permanent hardness of water.

N L s [5+51_




8.a)  Give the criteria for selecting good fuel.
b)  Explain ultimate analysis of coal and give its significance. [5+3]
OR
Explain the synthesis of petrol by Fischer Tropsch’s process.
~Explain the fixed gjbdjj_catalwichrgc;KIﬁg process-with.diagram. % oy
\ N4 A P b -
Explain phase diagram of water system.
b) Derive Langmuir adsorption isotherm.
OR
11.  Define the following terms:
a) Annealing b) Hardening c) Normalization d) Chemisorption e€) Isotherm  [10]
e . ‘,.-“"—:} {:/ T:‘ » s A ‘::
e Yo o
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Answer anyﬁVe questions .
All questions carry equal marks

l.a)  Differentiate belween moment of a force and acou ple
b)
)

2.a)  State and prove Lami’s theorem.
b)  Determine the resultant of the parallel coplanar force system shown in figure 1.
[7+8]

Figure: 1

3.a)  Distinguish between centre of gravity and centroid.

b) With respect to the coordmate axes X and y locate the centroid of the shaded area
sImWn in figure.2. o T o i o s [TH8] e,

Figure: 2

4. Find the mass moment of inertia of a solid cone of height h and base radius R
about:
a) 1"1"3 ax1s of mtauon ‘md ;




-

5 Determine the forces in all the members of the trusses shown in figure 3. Indicate
the nature of forces using the convention tension as +ve and compression as —ve.
[15]

6 M——pe 6-m = 20 kN

41l

ALLEATEALARALLRLRRLRRARARRRAR RSN

12 m/sec and 9 m/sec respectlvely When 100 m apart, both drivers realise the

situation and apply their brakes. They succeed in stopping simultaneously and just

short of colliding. Assume constant deceleration for each case determine:

i) Time required for car to stop.
11) Deeeleratlon of oach car.

74817 [

7.a) Explaln the term conservation of energy.

b) A block weighing 2500N rests on a level horizontal plane for which coefficient of
friction is 0.20. This block is pulled by a force of 1000N acting at an angle of 30°
to the horizontal. Find the velocity of the block after it moves 30m starting from
rest. If the force of 1000N is lhen removed how much further wrll it move?
Use- work energy melhod """ : o # Y [7+8]

8.a) mehat is v1rtua1 work pr1n01ple of v1rtual work and 1ts appllcatlons
b) A beam AB of span 8 m carries two point loads of 10 kN and 15 kN at 3 m and
5 m from the end A respectively. Determine the beam reactions by the principle

of virtual work. [7+8]
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Answer any five questions
All questions carry equal marks
1.a) s Reduce the MlalrmA 1o its normal for m
Where 4= and hence find the rank.
2 3 7°5
2 5 11 6
b) Show that the system of equations x + y + z = 6, x + 2y + 3z = 14,
£ 252 &»4y+ 72 =30 is consistent and sulve them. o, 7 (T8
2.a) "'""‘I:"""I 47 /12 Ay .. )?, al'e" Eigen &r-a'l'ues""'of a sq{rarea"'"nf;ltrix A ""'%he;i"-"-ﬁ:rove théf‘"""
KA,KA4,, K4, ... KA, are Eigen values of KA.
b) Find the Eigen values and the corresponding Eigen vectors of the matrix
3. Identify the nature of the quadratic form —3x” —3y* —32z> —2xy—2xz+2yz and
reduce it to canonical form by orthogonal reduction. [15]
4.2)  Find a root of the equation f(x)=x+logx—2 using Newton Raphson method.
;_ff % -"""'f'aUhlﬂb NcwtOn s fgrward mlerpolatlon formula hnd thu value of )"(1 ,—-6)._fj1f "
y 1349 (482|596 |6.5
5.a)  Fit astraight line to the following data:
xlrf2]3]alsTe]7T8]o] .
Ao 8101211 |13 1416715
b) Evaluate Jsin xdx by dividing the range into 10 equal parts using
0
i) Trapezoidal rule, ii) Simpson’s %rd rule. [7+8]




6. Using Runge Kutta method of fourth order find y(0.2), y(0.4) and y(0.6) given

% = y—x, y(0) =2 taking h = 0.2. [15]

f-'"_-"-. . ’,. """ B I e ", 1-”‘“""- PR o, S o,
T £ S B i L‘. E " i B - /
Find’ a Fouri¢i Seriés to represent /f(x) =+ in_(iz,7). Heénce show that”

Z_ 1 1,1 1
12 12 22 32 42
b)  Find the half range cosine series for f(x) = Kx in (0, 5). [7+8]

-, 8 Solvethe following partial diffe

— + = Z 3 .
. Feerrbaans o M adabdei
P 4
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