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MATHEMATICS-1I
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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 questions.

PART- A
(25 Marks)
Find L{cos3 21}. (2]
4
Find L' ———— . 37 -
Ty {(s+l)(.x+2‘)} Bl
1
Evaluate [x (1-x)’ dx. 2]
0
Evaluate J—x“e"‘zdx. [3]
0
A
Evaluate J I Xy dyely. 2]
00
I 2 3
Evaluate I .[ J.dx dy dz. [3]
—1=2-3
If 7.=xi +)j +zk then find divF. [2]
State Green’s theorem on a plane. : [3]
-~ Evaluate V(x1 =Yg z’). s T ' [2]
If & is a constant vector then find curl(;‘*xc’z). [3]
PART - B

(50 Marks)
Find Z.{re* sin3s}.

. _] 5
Find L {('\'3 +4)(.\'2 " 25)}. [5+5]

OR

-

’ Solve the difféﬁen'li'a:i.__ equatiofi %;+ 9x =sin/ using Laplace transform, given: that
ST ; E code R <

x(O)/:l, x(%)zi_ [10]



8.a)
b)

10.

1.

Prove that B(m,n)= % [10]

... OR .
Show that (s, 15) =22 B (wt;m). o]

a 2u—x

Change the order of integration and solve j J' xy’ dydsx. [10]
0 _\-%

- OR =

er=a(l+cosd). R

Prove that V.(Zx 1_?) = E.(Vx Z)—Z.(Vx I_B).

Find the directional derivative of 2x> +z*at (1, -1, 3) in the directional of I +27 +3k.

[5+5]
OR

" Show that V2 Ef—(r)]-i I1(r) ¥ 1 (r) where o \r‘|'.--"} T10]

Verify Green’s theorem for j(xy+y2)dx+x2dy where ‘C’ is bounded by y = x and
(&
2

y=x. _ _ [10]

OR

-'7-"----Verif§:7 the Stoke’s theorem for-- 7 = yi +zj +xk-and surface is-the part of the plane

x* +y* +z* =1 above the xy - plane. [10]
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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 questions.

PART- A
(25 Marks)
Explain basic difference between division of amplitude and division of wave front.  [2]
Describe the properties of Fraunhofer diffraction. [3]
Write short notes on double refraction. 2]
Discuss about stimulated emission. . [3]
““Explain construction of optical fiber. - 21
~ Discuss about attenuation in optical fibers. < 3]
Write salient features of miller indices. [2]
Calculate packing factor of diamond. [3]
Write short notes on Burger’s vector. [2]
Write short notes on point defects. [3]
PART-B
(50 Marks)
Explain interference in thin films in transmitted light.
Give an account of grating experiment. [5+5]
OR
Explain Franhofer diffraction due to-single slit and extend it to N- -sli lts:'__'j-- e §
Discuss in detail dhnul spatial and temporal cohcnence -~ [5+5]

Discuss about the characteristics of lasers.

Describe principle, working and construction of semiconductor lasers. [5+5]
OR

Give an account of absorption, spontaneous and stimulated emission.

'Explain principle and working nicol prism. —~ e
,_erte any four applications oflasers 1 P ., [_1'0]5"'

Explam the use of fiber optic cables in communication system.

Obtain an expression for numerical aperture.

Write any four applications of fiber optics in medicine. [10]
OR

'Wnle in dclall aboul slcp mdcx Lmd graded index Fbub o oo _‘ |5+5]



8.a)
b)
c)

9.a) .

10.2)
b)

11.a)
b)

Define atomic radius, coordination number and packing fraction.
Explain classification of crystals based on the lattice parameters.
Write short notes on Miller indices.
e . OR :
Proveithat FCC is ¢losely packed when compared o bec-and sc. -~
Write short notes on HCP and crystal planes and directions. o

Discuss about line defects and also explain the significance of Burger’s vector.

Discuss about determination of crystal structure by Laue method.
OR

Givean account of vacancies, substitutional, interstitial defects.

Estimate concentration of Frenkel defects at a given femperature.
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Note:

i
Do

4.a)
b)

j lestmgUIsh between Tonic, Covalent and Metallic bonds in solids:”
Obtain the expression for the inter planar spacing of the orthogonal crystal system.

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

..questlon carries 10 marks and may I1ave a, b, cas sub questlons

PART-A
(25 Marks)
Define Coordination number and Packing factor. [2]
Sketch the (100), (110) and (111) planes in a simple Cubic structure. (3]
.. Define Fermi Energy. o R = g 121 -
. ‘Staté the Bloch theorem. PR = B Bl
Define the Dielectric constant of a materlal 2]
Explain the nature of superconductor in the magnetic field. 3]
What is diffraction grating? 2]

An optical fiber having refractive indices of 1.6 and 1.59 for core and cladding
respectively is placed in water of refractive index 1.33. Find the Numerical Aperture of

the fiber. [3]
Write is the significance of Surtac.e to Volume ratio’in-nanomaterials.” 2]
* A hall with volume 6000 m® has reverberation time.1.2 sec. Find the. total absorption .in
the hall. [3]
PART-B

(50 Marks)

[5+5]
OR
Describe the crystal structure of diamond.
State the Bragg’s law of X-ray diffraction. Discuss the Laue method of X-ray diffraction

.Zior the determmatlon of crystal structure g [4 +6]

Formulate Schroedmger s Time Independent wave equations for a partlcle in one
dimensional infinite square well potential and obtain the expression for its energy values.
[3+7]
OR



5.a)

b)

6.a) -
b)

7.a)
c)

8.a)

b)

9.a) .

10.2)

c)

11.a)
b)

Distinguish between Maxwell — Boltzmann, Bose Einstein and Fermi — Dirac
distributions.

Draw E-K curves for an electron in periodic potential and explain how it leads to
formation of energy bands in solids. [6+4]

What is density. of polarization? *Obtain a relation between polarization density and

electric displacement vector.

Define electronic polarization. Derive an expression for electronic polarizability. [3+7]
OR

Distinguish between dia, para, ferro, antiferro and ferri magnetic materials.

Write two applications of ferrimagnetic materials.

_.W'hal are type Tand !ype 1l super cuud'uctnrs. :.._'ff . . :, [5+2+3]

condition for maxima and minima.

How this phenomenon is used to reduce the heating effect of sun light from the roof of a

building. [8+2]
OR

Write down the characteristics of Laser light. X, -
Describe the construction and working of He-Ne laser with su1table dl'i}:.rams 2481

What are direct and indirect band gap semiconductors?

State and explain the Hall-effect and derive the expression for Hall coefficient.

The Hall coefficient of specimen is 3. 66x10™ m>/coul. Find the number of charge carriers

present per unit volume of the specimen. [3+5+2]
OR

Derive an expression for the concentration of eléctrons in an intrinsic semiconductor. !

Desciibe the Sol-Gel method of preparation of Nanomaterials. " [5+5)

---00000---




Code No: 111AD R13

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B.Tech I Year Examinations, May - 2018
ENGINEERING PHYSICS
(Common to CE, EEE, ME, ECE, CSE; CHEM, EIE; IT; MCT, ETM MMT AE, AME,
MIE, PTM, CEE, MSNT AGE)
Tlme: 3 hours Max Marks: 75

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
-:questlon carries 10 marks and may hdve a, b, cas suh questlons -/, o

PART-A

(25 Marks)

l.a)  Define Coordination number and Packing factor. [2]

b)  Sketch the (100), (110) and (111) planes in a simple Cubic structure. 13]

¢) Define Fermi Energy. [2]

d) .. State the Bloch theorem. Te. m o 3] -

e) .- Define the Dielectric constant ofa materlal s g L Ry

)k EXpiam the nature of superconductor in the magnetic ﬁeld 131

g)  What is diffraction grating? 2]

h) An optical fiber having refractive indices of 1.6 and 1.59 for core and cladding
respectively is placed in water of refractive index 1.33. Find the Numerical Aperture of

the fiber. [3]
i) Write is the significance of Surfacu to Volume ratio in nanomaterials. 2]
j) ~ A-hall with volime 6000 m’ has |everberat|0n Ume 1 2 sec. Fmd the total absorptlon in
~ the hall. f . v . : 3]s 4
PART-B
(50 Marks)

2.a) - -Distinguish between lonic, Covalent and Metallic-bonds in solids: -
b) - Obtain the expression for the inter planar spacing y of the orthogonal crystal system:’
[5+5]
OR
3.a)  Describe the crystal structure of diamond.
b)  State the Bragg’s law of X-ray diffraction. Discuss the Laue method of X-ray diffraction
for the determination of crystal structure. [4+6]

4.a) . thl are M"lllt.l wa\rca? How 1]1ey are dll“ﬁ.n.nt fmm clcclronmgnelm waves.
dlmensmnal mﬁmte square well potentlal and obtam the expressmn for its energy values.

[3+7]
OR



5.a)

b)

6.a)
by
7.a)

c)

8.a)
condition for maxima and minima.

b)
9.a)

b)
10.a)

b)
c)

11.a)

Distinguish between Maxwell — Boltzmann, Bose Einstein and Fermi — Dirac
distributions.

Draw E-K curves for an electron in periodic potential and explain how it leads to
formation of energy bands in solids. [6+4]

‘What is density of polarization? :Obtain a relation between polarization density ‘and

electric displacement vector. ~

Define electronic polarization. Derive an expression for electronic polarizability. [3+7]
OR

Distinguish between dia, para, ferro, antiferro and ferri magnetic materials.

Write two applications of ferrimagnetic materials.

What are type | and type Il super conductors. [5+2+3]

How this phenomenon is used to reduce the heating effect of sun light from the roof of a

building. [8+2]
OR

Write down the characteristics of Laser light.

'Describe the copstruction and wgrkipg of He-Ne laser-with suitable diagrams. ~ [2+8]-

Whit are direct and indirect band gap semiconductors?

State and explain the Hall-effect and derive the expression for Hall coefficient.

The Hall coefficient of specimen is 3.66x10™* m*/coul. Find the number of charge carriers

present per unit volume of the specimen. [3+5+2]
OR

Derive an expression for the concentration of electrons in an intrinsic semiconductor.

Describe the Sol-Gel-method of preparation of Nanomaterials. =~ = © - [3+57-
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' ’ Answer any five questlons
All questions carry equal marks

1.a)  Test the following series for convergence
1 13 ] 1.35 1

+ s
27 24673

b)  Prove that the series z 2" sin [%) converges absolutely for all values of x. [7+8]

a iy _ b—a
—<tan'b—tan'a < and

bh—
2.a) Use Lagrange’s mean value theorem, prove that

1+b° l+a*
a0 I
deduce that —+— < ta — <=,
4 ...... 25 3 4 6
ad W
b) If x=wuvand y:u+v’ find (i 1). [8+7]
u—v d(x.»)

3.2) Trace the curve y (a xX)=x (a+x)

b) Fmd the co- ordmates of the centre OF the curleure at any’ po;m of the pamhnla,_:
" y* =4dax,and hence find its evolute. : ' [7+8]

4.a) Evaluate Hydxdy over the region R, where R is the region bounded by the
parabolas y” =4xand x* =4y.

b) - Evaluate I J L a3 xyz dz,-a?g dx. . [7+8].

5.a)  Solve the differential equation y(xy +e )dx —e'dy=0.

2 2

=+ 2=,
a+id b +A4
parameter, is self orthogonal. [7+8]

b) Show that the system of confocal conics where Ais a

6.2) < Solve (D* 2D +1)y=x"e" _gin2x43. |
b) In an L-C-R circuit, the charge ‘q" on a plate of condenser is given by

2
. N i
Ld—g+Rg’g+i:Esm ot. The circuit is tuned to resonance so that @’ =—. If
dt d C LC

initially the current i and the charge g be zero, show that, for small values of R/L,the

current at time 7 is glven by (Et/ 2L)sm . - _ {7+8]- .



b)

8.a)

b)

‘Solve the differential equation d—’f-i-4——+8x._=e

- using Laplace transforms.

- houndary of the area enclosed by the x-axis and upper half of the mrclex2 +y =ats
- o Al Y s : [748] -

Evaluate L{tez' sin 21} .

dx 2

. di ’ given X(O)ZZ and x'(O):2

Find the constants a, b and c¢ if the vector
f=(2x+3y+az)i +(bx+2y+3z)j +(2x+cy+3z)k is irrotational.

Apply Green’s theorem to evaluate (.f)(_(sz—yZ)dx+(x2+y2)dy,where C is the
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