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K.S. SCHOOL OF ENGINEERING AND MANAGEMENT, BANGALORE -560109
DEPARTMENT OF SCIENCE AND HUMANITIES

I SESSIONAL TEST QUESTION PAPER 2018 — 19 ODD SEMESTER

SET-B

USN
Degree : B.E Semester
Branch : CSE/C\/ /EEE Date
Course Title  : Engineering Physics Course Code
Duration : 90 Minutes Max Marks

18-9-2019
18PHY12

Constants: Clmrge of an electron e = 1,610 '9C Planck’s constant = 6.625%10° s, velocrty of light c=, _3"108"‘/3’
mass of an electron m = 9.1x10°' kg

Note: Answer ONE full question from each part

©

Q. . CO
Bo. Question Marks K Level i ning
' PART-A
1(a) Define simple harmonic motion. Derive the equation of motlon for 5 Applying col

SHM. K3
A free particle is executing simple harmonic motion in a straight line. P
(b) | The maximum velocity it attains during any oscillation is 62.8 m/s. 5 p‘lg . Co1
Calculate the frequency of oscillation, if its amplitude is 0.5 m.
(c) | Obtain one-dimensional time-independent Schrédinger wave equation. 5 AppKlgmg CO2
OR
Define spring constant. Derive the expressions for equivalent force Applying
2(a) e . 5 4 CO1
constant for two springs in parallel combination. K3
A vibration system of natural frequency 500 cycles/second is forced to
(b) vibrate with a periodic force/unit mass of amplitude 100x10” N/kg in 5 Applying col
the presence of a damping/unit mass of 0.01x107 rad/s. Calculate the K3
maximum amplitude of vibration of the system.
3 Solve the Schrodinger’s wave equation for the allowed energy values in 5 Applying Cco2
H the case of a particle in a box. K3
: PART-B
3(a) | Obtain the theory of damped oscillations. 5 Apﬂ%’ing co1
(b) Describe the construction & working of Reddy shock tube with the help 5 Understand
of a diagram. K2 co1
(c) | Show that an electron cannot exist within the nucleus of an atom. 5 API{’(‘{'Hg Cco2
2
OR
4(a) Obtain an expression for amplitude of vibration of a body undergomg 5 Applying
forced oscillations. K3 col
(b) | Explain the basic of conservation of mass, momentum and energy. 5 UndeKr;‘a"d Co1
In a measurement of position and velocity of an electron moving with a
speed of 6x10° m/s, caleulate the highest accuracy with which its Applying
(©) 4 e .y 5 x © | 602
position could be determined if the inherent error in the measurement of K3
| lits velocity is 0.01% for the speed stated. |
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K.S. SCHOOL OF ENGINEERING AND MANAGEMENT, BANGALORE -560109
DEPARTMENT OF SCIENCE AND HUMANITIES

I SESSIONAL ScHEME AND SOLUTION2018 — 19 ODD SEMESTER

SET-B USN
Degree : BE Semester
Branch : Science and Humanities Date
Course Title  : Engineering Physics Course Code
Duration 1 90 Minutes Max Marks

Constants; Charge of an elecrron e=1.6%10" ’C, Planck’s constant h = - 6.625 xI 0 J"JS» VEIUC”J’ 0f hght c=3x10° mis, %
mass of an electron m = 9.1x107 kg

Note: Answer ONE full question from each part

I

18-9-2019
18PHY12

30

[
l‘qQo', Questlon Marks K Level mggpm_g
- ~ PART-A
Define simple harmonic motion. Derive the equation of motion for Applying
1) | gym 5 K3 Col1
Definition of SHM 1
Starting from Hooke’s law F = —ky 1
Sol Using Newton’s Second Law F = ma 1
Arrive at dt2 2+ w =0 2
A free particle is executing simple harmonic motion in a straight line. .
(b) | The maximum velocity it attains during any oscillation is 62.8 m/s. 5 pngmg Col1
Calculate the frequency of oscillation, if its amplitude is 0.5 m.
Formula:
Vmax = OA 1
= 125.6 rad/s 1
ﬁiSOl o = 2nf 1
> ~f=20Hz 2
(¢) | Obtain one-dimensional time-“iii>;-jepel1c{Aént Schrédinger wave equation. ; Appiying é(;z
K3
Starting from i = e
de i{kx—-ar) 2y 2
L = Ae (~w )=-wy 1
using
h
A=—
my 1
and
i dy _ 1 d*y I
@ v i’
Arrive upto
d’ AN 87im
St (E-V =0 2




Define spring constant, Derive the expressions for equivalent foree

e e e R et [t 4

o e - i
3(“) _constant for two spnnbx in parallel combination. . :'____ K3~__“H“__~'_(31____"
Definition of spring constant 1
Diagram: 1
Sol | Starting from  F, = —k,x. :
Using F, = F, + F,
Arrive at ky, = ky + k, 1
A whuillm{;fsicn*u of natural | hc.quumy 500 cycles/second is lnrccd o
(b) vibrate with a periodic force/unit mass of dmpllludc. 100x10” N/kg in 5 Applying ol
the presence of a damping/unit mass of 0.01x 10 rad/s. Caleulate the ’ K3 i !
maximum amplitude of vibration of the system. . . |
Formula:
b= r2m 1
b =0.005x10"" 1
Q F
Sol B ’n 1 n
nax pr
But @ = 2nf 2
S Apaa™ 0.0318m
© Snlvc the Schrodinger’s wave equation for the allowed energy values in 5 Applying co2
the case of a particle in a box, N K3
Starting imm Schrodinger's wave equation
u v n? ;
dv’ "’ |
, dv ., 1
Arrive upto —+ Ky =0
; 1
o and V= A cos Kx + B sin Kx
Again applying boundary conditions, 2
7
Arrive upto E = L
8ma’ ﬁ
~PART-B N
T Applyin
3(a) | Obtain the theory of damped oscillations. 5 p‘;’é . CO1
Starting from
dx
iy "o o— detie = -y — 1
Restoring force kx ,resistive force e
ax
andmm—z——r;ﬁ—kx 1
zv‘ Iy !
Sol 1 Arrive upto —6{-} +2b5 @i =0 1 .
dr di
Using x = Ae% by differentiating
Arriveat x = A, eCOHVDI-0ht 4 g o (mb—VbE=w)t 2
Deseribe the construction & working of Reddy shock tube with the help 5 Understand col
(b) of a diagram. - K2
Diagram 1
Sol | Construction of Shock tube 2
Working of shock tube 2



(¢) | Show that an electron cannot exist within the nucleus of an atom. 5 Ap|13<l§mg CcO2
: _ o
Starting from £ = ;—m 1
Sol | Using Axmgyx = 1071*m, obtain Ap,;, = 0.5 x 1072%kg m/s 2
Finally arrive at E = 85MeV 1
Conclude using the concept of radioactive decay 1
OR
4(a) Obtain an expression for amplitude of vibration of a body undergoing 5 Applying Co1
forced oscillations. K3
Starting from
Restoring force = —kx ,resistive force = —r% 2
External periodic force = F sinpt
2
and m‘;t: =—r ——kx + Fsinpt
Sol d*x dx
Arrive upto — +2b—— + w*x = F'sin pt 1
"0 dt F
Using x = Asin(pt — 6)
Arriveat A = fiar 2
J(w2=p?)2+4b2p2
(b) | Explain the basic of conservation of mass, momentum and energy. 5 Und;r;tand COl1
Explanation: Three Conservation laws with statement and equation:
Sol Conservation of mass and equation 1
% | Conservation of momentum and equation 2
Conservation of energy and equation 2
In a measurement of position and velocity of an electron moving with a
© speed of 6x10° m/s, calculate the highest accuracy with which its 5 Applying CO2
5 position could be determined if the inherent error in the measurement of K3
its velocity is 0.01% for the speed stated.
Av = 6x10° x(0. 01/100) 60m/s 1
@ |op= m Av = 5.46 x 107" kg m/s 1
“Sol
T 4m Ap 1
S Ax =9.65x 10" m 2
| <
éﬁﬂtz\q\u
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K.S. SCHOOL OF ENGINEERING AND MANAGEMENT, BANGALORE
DEPARTMENT OF SCIENCE AND HUMANITIES
[I SESSIONAL TEST QUESTION PAPER 2019 - 2020 ODD SEMESTER

- 560109

SET-A
USN
Degree B.E Semester I
Branch CSE/C.V/EEE Date 24-10-2019
Course Title Engincering Physics Course Code 18PHY12
Duration ¢ 90 Minutes Max Marks 30
Constants: clmrge on an elecrron e=], 6!1(/’ e I’.faml. s constant, h-(; 6 25 XI(f ‘Js, velm ity of !:gl;.r c= 3><ll)"m/.¢. mass of an

electron, m=9.1x10""kg, Boltzmann constant k -1.38= 107" J/K

__Note: Answer ONE full question from each part

Q. , . [ CcO
~No. B 4_9_“?7'"""“ B ][ Marks | ¥ Level mapping |
r | PART-A _ |
Derive the expression for energy dcnsm of radiation in terms of Einstein’s | | Applying '
1s) coefficients. ! ¢ E | K3 co2 i
s ———— = Tt —
b Explain the assumpuons made in quantum free eleclron theory? 5 | Lnde-rsland co3 |
] L K2 .
Derive the expression for Fermi cncry,y in terms of energy gap of an intrinsic | | Applying .
(c) , 5 | K3 co3 |
semiconductor. | :
OR _!
A medium in thermal equilibrium at temperature 300K has two energy levels | Applying |
q I £) | !
2(a) | with a wavelength separation of Ixm. Find the ratio of population densities of 5 K3 cO2 |
the upper and lower levels. ‘ |
(b) | Explain the variation of Fermi factor with temperatufe and energy. 5 U"dfg‘a"d CO3
(¢) | Derive an expression for Fermi energy at Zero Kelvin. 5 AppKlgi”g CO3
[ j - PART-B
&‘ Explain the construction and working of CO, laser with the help of energy Understand
(a) . 5 K2 CO2
level diagram.
(b) | Explain density of states and fermi factor with equation. 5 U”dfg‘a“d CO3
Calculate the probability of an electron occupying an energy level 0.02eV Applying
©) above the fermi level at 400K in a material. 5 K3 co3
| OR
Explain with energy band diagram the construction and working of Understand
4(a) semiconductor diode laser. 5 K2 co2
(b) | Explain any 2 major success of quamum free electron theory. 5 | U”dg;ta"d CO3
i i s L e s ‘E
(c) | Derive an expression for electrical conducuvny of a semiconductor. 5 Apgmg CO3 _i
o’wq 95\d 2619
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K.S. SCHOOL OF ENGINEERING AND MANAGEMENT, BANGALORE - 560109
DEPARTMENT OF Science and Humanities
II SESSIONAL TEST SCHEME & SOLUTION 2018 — 19 ODD SEMESTER

SET-A
USN
Degree : BE Semester I
Branch : CSE/EEE/CIVIL Date 24-10-2019
Course Title : Engineering Physics Course Code 18PHY12
Duration : 90 Minutes Max Marks 30
@ Note: Answer ONE full question from each part
Q M K Level coO
No Questions with Scheme & Solution ar mappi
) ks ng
PART-A
i Derive the expression for energy density of radiation in terms of Einstein’s . Applying co2
@) coefficients. K3
Starting from EleBlz = N2A21 + EVN2321 Ap?(lgmg
A
Using — = ekt
N> 1
A
Obtain E, = —— 55— bt
v B Bi2 E;—1 1
L 5'21e +
T 1
Sol . _ smhvd| 1 b CO2
Comparing Planck’s equation E, = 3 T 1
> ekt—1l +
. A21 87rh‘ll3 _ _ A 1
Arrive atB = o8 BIZ = 821, EV =T 3
ks B e75t——1]
(b) | Explain the assumptions made in quantum free electron theory? 5 U“deKr;ta“d CO3
4 Assumptions: 4 | Understand
Sol | Keywords: Quantization, Pauli’s exclusion principle, potential, attractive force | + K2 CcO3
and repulsive force 1
Derive the expression for Fermi energy in terms of energy gap of an intrinsic 3 App}ying _—
(© semiconductor. i
. 1 Applying
Starting from:N, = Nj, + Il)(:'u
Sol (ErEa)f 1 o3
3, (-Er) +
equating(my)*/ze = my)ze kv s




Arrive atEp = %Eg

A medium in thermal equilibrium at temperature 300K has two energy levels Apl;ging
2(a) | with a wavelength separation of 1um. Find the ratio of population densities of | 5 CO2
the upper and lower levels.
Formula: Applying
N, =hc ] K3
_— eZT(? —+
Sol 1 c0o2
Substitution _%_
Answer: -2 = 1.365x10~21 |
; Ny
(b) | Explain the variation of Fermi factor with temperature and energy. 5 Undf(r;m d C03Ar
1 Understand
Explanation of 3 cases: Formula + 2
E < Ep,T = 0K 1
+
E>EnT=0K
Sol E =EpT> 0K \ 0
Representation of graph 1
+
1
(c) | Derive an expression for Fermi energy at Zero Kelvin. 5 AR ggmg CO3
Starting from Applying
N(E)E = g(E) dEXf(E) 1 -
Using +
Sol Emax 2 CcOo3
n= f g(E)dEx 1 +
E=0 3 -
Arrive at Eg, = Bn'/3 :9
_ PART-B
Explain the construction and working of CO, laser with the help of energy level Understand
S8} diagram. S K2 co2
Diagram: } | Understand
S Explanation of : + K2
® | Construction i co2
Working: Transitions in Energy levels of CO; laser o
(b) | Explain density of states and fermi factor with equation. 5 U“d;(’;tand CO3
Explanation: Understand
Equations i K2
Sol svimm¥s] o3
9(EME = |——=— |E"2 dE 5




1
i) me—pee—— l
e(-T'fE) +1
Calculate the probability of an electron occupying an energy level 0.02el above P Applying CO3
©) | the fermi level at 400K in a material. K3
Formula: f(E) = —g:;——— i Applying
7)1 by K3
Sol | Substitution E — Ep = 0.02eV Zi Cco3
Answer: '
f(E) =036
4(a) Explain with energy band diagram the construction and working of Understand _—
semiconductor diode laser. ? i
Diagram: } | Understand
Explanation of : + =
Sol Construction & Working: > Co2
Explanation of Fermi levels in P-type and N-type semi-conductor diode | +
laser and recombination of electrons and holes resulting in emission of | o
laser radiation.
(b) | Explain any 2 major success of quantum free electron theory. 5 U“die(";‘a“d COo3
Explanation of dependence of conductivity on temperature Z | Understand
Sol i s : + K2 Cco3
and dependence of conductivity on electron concentration 2
(c) | Derive an expression for electrical conductivity of a semiconductor. 5 AP‘}’(]%’ ing CO3
Starting from \ Applying
I =nevA & K3
Sol | Usingp, = Y/p and] = oE t CO3
Arrive at ¢ = e(N,u, + Nypup) and further for intrinsic semiconductor +
o =n;e(y, + py) =
( '< t(%""ﬁ.

44} 7\ |22,
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K. S. SCHOOL OF ENGINEERING AND MANAGEMENT, BANGALORE-560109
DEPARTMENT OF SCIENCE AND HUMANITIES

III SESSIONAL TEST QUESTION PAPER 2018 - 19 ODD SEMESTER

Degree : B.E Semester 1

Branch : CSE[CV [EEE Date 9-12-2019
Course Title  : Engineering Physics Course Code 18PHY12
Duration : 90 Minutes Max Marks 30

Constants: Charge of an electron e = 1.6x10°C, Planck’s constant h = 6.625%10"Js, velocity of light c=3x10*m/s,
mass of an electron m = 9.1x10"'kg

Note: Answer ONE full question from each part

]‘?‘;_ Question Marks K Level ma(;[())ing
Q | PART-A '
""| I(a) | Explain Young’s modulus and Bulk modulus of elasticity. 5 Undleg;tand Iy
(b) | Derive the relation between K, Y and o. 5 | ArYIng | coq
(c) | Obtain an expression for the numerical aperture. 5 Applging Cos
OR
2(a) | State and explain Hooke’s law with the help of stress-strain diagram. 5 Und;gta"d CO4
®) Derive the expression for bending moment in terms of moment of 5 Applying CO4
inertia. K3
Calculate the V-number for a fiber of core diameter 40um and with
refractive indices of 1.55 and 1.50 respectively for core and cladding —
(c) | when the wavelength of the propagating wave is 1400nm. Also 5 P I;(gmg CO5
calculate the number of modes that the fiber can support for
propagation. Assume that the fiber is in air.
PART-B
® 3(a) | Derive the relation between K, nand Y. 5 Ap[;gmg CoO4
3 Calculate the torque required to twist a wire of length 1.5m, radius . '
(b) | 0.0425x10?m, through an angle (n/45) radian, if the value of rigidity 5 Ap};(l)szmg CO4
modulus of its material is 8.3x10"N/m’. _
Discuss the point to point communication using an optical fiber with the Understand
© : 5 Cos
help of a block diagram. K2
OR
4(a) | Derive an expression for couple per unit twist of a solid cylinder. 5 Apllnging CO4
Calculate the extension produced in a wire of length 2m and radius .
(b) | 0.013x10?m due to a force of 14.7N applied along its length. 5 Ap;fgmg Co4
Given, Y=2.1x10"N/m?
(¢) | Explain the different types of optical fibers with suitable diagrams. 5 U“d?(r;ta"d Cos
a <& (Brew
Az .&Mﬂ Ao
Course'In Charge ead - Mept Principal >




K. S. SCHOOL OF ENGINEERING AND MANAGEMENT, BAN GALORE-560109
DEPARTMENT OF SCIENCE AND HUMANITIES

111 SESSIONAL TEST SCHEMC ¢ SOLUTHON2018 - 19 ODD SEMESTER

SET-A USN
Degree : BE Semester A |
Branch : Science and Humanities Date ¢ 9-12-2019
Course Title  : Engineering Physics Course Code : 18PHY12
Duration : 90 Minutes Max Marks : 30

Constants: Charge of an electron e = 1.6x10°°C, Planck’s constant h = 6.625%10 345, velocity of light c=3x10"m/s,
mass of an electron m = 9.1x107'kg

Note: Answer ONE full question from each part

: . co
l\?o. Question Marks | KLevel | apping
™ PART-A
1(a) | Explain Young’s modulus and Bulk modulus of elasticity. 5 Und[egtand CcO4
Diagram 1
Definition of Young’s modulus 1
Sol | Expression for Young’s modulus 1
Definition of Bulk modulus 1
Expression for Bulk modulus 1
(b) | Derive the relation between K, Y and 6. 5 AppKl%/ing CcCO4
Diagram 1
Starting from Final length along X-direction =1+ aTy- pT,- BT, 1
Using T,=T,=T,=T
3T(a-2
bso] Arrive upto Volume strain = —(—alﬁ 1
. 1
Using Bulk modulus, K = Yolume she
volume strain
Y
Amiveat K =
3(1-20)
(¢) | Obtain an expression for the numerical aperture. 5 Apﬂg’i“g CO5
Diagram 1
Starting from Snell’s law n, sinf, = n, sin6,
Sol | Arrive upto cos 0; = ;':3 2
1
Rewriting and substituting for cos 0, 5
arrive upto N.A. = /n? — nZ
OR




Understand

2(a) | State and explain Hooke’s law with the help of stress-strain diagram. 5 K2 Cco4
Diagram 1
Sol | Statement of Hooke’s law 1
Explanation 3
Derive the expression for bending moment in terms of moment of 5 Applying CO4
®) inertia. b
Diagram 1
Starting from Arc length CD = R@ q
Arrive upto Linear strain = r/R
: longitudinal stress
Using Y = loniitudinal strain
Sol ) YAr
Arrive upto F = R 1
Again starting from Moment of force = F x its distance from neutral axis
Arrive at Bending moment = 4 I g
R 2
Calculate the V-number for a fiber of core diameter 40um and with
refractive indices of 1.55 and 1.50 respectively for core and cladding )
(c) | when the wavelength of the propagating wave is 1400nm. Also 5 Apﬂgmg COs
calculate the number of modes that the fiber can support for
propagation. Assume that the fiber is in air.
Formula: 1
™ 3
= -; ny —n,
Sol | -, v=35 2
Number of modes = V3/2 1
~.Number of modes = 612 1
PART-B
3(a) | Derive the relation between K, nand Y. 5 APPKI%/iﬂg CO4
Starting from Y = 2n(1 + o) i q
sol | VMK =305 1
) _ 9K
Arrive upto Y = KA T 3
Calculate the torque required to twist a wire of length 1.5m, radius
(b) | 0.0425x10”m, through an angle (n/45) radian, if the value of rigidity 5 Applying CO4
modulus of its material is 8.3x10'°N/m?. K3
Formula:
c=m R* 1
Sol 2L 1
~.C=2.836x10"
1=C0 1
~1=1.98x10*Nm 2 o




(©

Sol

Discuss the point to point communication using an optical fiber with the
help of a block diagram.

Understand
K2

COs

Block Diagram
Explanation

OR

4(a)

Derive an expression for couple per unit twist of a solid cylinder.

Applying
K3

CO4

Sol

Diagram

Starting from £BXB" = ¢
Arrive upto ¢ =r6/L

‘Using A =2mrdr and n = shearing stress/shearing strain

Arrive upto Moment of force = 2—?—9 r3dr

Again starting from twisting couple = frr:oR-z—?g ridr
nmR*
2L

Arrive upto C =

(b)

Calculate the extension produced in a wire of length 2m and radius
0.013x10?m due to a force of 14.7N applied along its length.
Given, Y=2.1x10'"N/m?

Applying
K3

CO4

Sol

Formula:
A =nr’
~A=531x10%m?

(©)

Explain the different types of optical fibers with suitable diagrams.

Understand
K2

COs

@Sol

3 types of optical fibers
Diagram
Explanation for each type of optical fiber

P%@\‘“ %mn
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