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Time: 90 Minutes Max. Marks: 40

Note: 1. Answer any Two full Questions.
2, Physical constants, Velocity of light, ¢= 3 x 10° mis,
Planck’s constant, h = 6.63 x 100 18, Mass of electron, m,= 1.674 x 1077 ke,
Charge of electron, e= 1602 x 1" ¢, Mass of proton, my - 1.673 x 107 kg

1 a Using the Schrodinger time independent wave equation, Obtain energy values and
sormalized wave function with respect 10 a particle in a one dimensional potential
well of infinite height. ( COZ (8 Marks)
b.  State Heisenberg’s Uncertainty Principle. Show that clectron cannot exist inside the
nucleus. { CO2 08 Marks)
~ c.  Evaluate the de-Broglie wavelength of Helium Mucleus accelerated through a
potential difference of 500 V ( CO2 04 Marks)
ORr
2 a.  State principle of complementarity and explain. { CO2 08 Marks)
b. What is wave function? Set up time independent one dimensional Schrodinger wave
equation. { CO2 08 Marks)
c.  Estimate the potential difference through which a proton is needed 1o be accelerated
so that its de-Broglic wavelengih equal to | A { CO2 04 Marks)
2 PrO |
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Note: 1. Answer any Two full Questions.
L 2. Physical constants, Veloeity of light, ¢ = 3x 10° mfs,
Planck’s constant, h = 6.63 x 107 JS, Mass of eleetron, m, = 1674 x 107 kg,
Charge of electron, e= 1602 x 1077 C, Mass of proton, my - 1673 x 107 kg
1 a. Using the Schrodinger time independent wave equation, Obtain energy values and
normalized wave function with respect to a particle in a one dimensional potential
well of infinite height. { CO2 08 Marks)
b.  State Heisenbere's Uncertainty Principle. Show that eleetron cannot exist inside the
nucleus. { CO2 08 Marks)
C. Evaluate the de-Broglie wavelength of Helium Nucleus accelerated through a
potential difference of 300 V { CO2 04 Marks)
O
3 a.  State principle of complementarity and explain. ( CO2 08 Marks)
b.  What is wave function? Set up time independent one dimensional Schrodinger wave
o equation, { CO2 08 Marks)
£ ¢ Estimate the potential difference through which a proton is needed to be accelerated
so that its de-Broglic wavelengih equal to 1 A { CO2 04 Marks)
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31 a  Describe differen types of optical fiber with neat diagram. (CO1 08 Marks)

b.  What is attenuation? Explain the factors contributing 1o the fiber loss

(CO1 08 Marks)
c.  The refractive indices of core and clad are 1.50 and 1.48 respectively in an optical
fiber. Find the numerical aperture and angle of acceptance. (CO1 04 Marks)
ORr
4 o Define fractional Index change (A). Derive the expression for Numerical aperture and
asceeplance angle of an optical liber. (CO1 08 Marks)
b. Discuss point o point optical fiber communication system with a neat block diagram.
(CO1 08 Marks)
c. Find the attenuation in an optical fiber of length S00m when a light signal power
100mW emerges out of the fiber with a power 90mW. (CO1 04 Marks)
| W5
3  a. Describe different types of optical fiber with neat diagram. {C0O1 08 Marks)
b, What is attenuation? Explain the factors contributing to the fiber loss
(CO1 08 Marks)
c.  The refractive indices of core and clad are 1.50 and 1.48 respectively in an optical
fiber. Find the numerical aperture and angle of acceptance. {CO1 04 Marks)

OR

4 a Define fractional Index change (A). Derive the expression for Numerical aperture and
acceptance angle of an optical fiber. (CO1 08 Marks)

b.  Discuss point to point optical fiber communication system with a neat block diagram.
(CO1 08 Marks)

e Find the attenuation in an optical fiber of length 500m when a light signal power
100mW emerges out of the fiber with a power Q0mW. {CO1 04 Marks)
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la | Using the Schrodinger time independent wave cquation, Obiain energy values
and normalized wave function with respect to a particle in 2 one dimensional
potential well of infinite height,

Ans: According to de-Broglie, wave lenpth associated with a particle

- K
A=—=(l)
T
The wave function describing the de-Brophie wave considered travelling in positive x-

direction can be written in complex notation as

llj = lIIl,!e-lll-ll.'r--lullI oy {2}

The time independent part in Egn. [2) can be represented as a wave function

w=Ae™ = (3) 08

Hence Eqn. {2) becomes,
Y =ye™ = (d)

Differentiate Eqn.[4) twice w. r. 1o 1, we got

3 ] -
P R AR
dx” dx”
Apain Differentiate Eqn.id) twice w. r. Lo £, we get
d™¥
dr’

We have the equation for a travelling wave

p g ’
=—we " w—(h)

&y 'y

de v e

We can write the wave equation Tor de-Broghie wave for the motion of a free particle
as
'Y 14
dv® v’

The above equation représents waves propagating along s-axis with a velocity v and
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Y is the displacernent at the instant 1.
Substitute Eqn. {5) and [6) in Egn. (7], we get

de” w

But = 2y and v=pd
Substitute the valuses of @ and v, we get

ﬂ':y! d7°

= am m—

el A
| |

:F;.:-f
i LB
A Axty o )

For a particle of mass m moving with a velecity v

|
FE=L 5

7]
ﬁ£=fié~umu
A

Substitute for _Iimm Eqn. (2), then Eqn. (10) becomes
A
o dy

RELL AL
Ratmy v’

KE=-
And potential energy =V
Then the total energy E of the particle is
E=Kk.E+JIE

"o

Eﬂ__?_ﬂi£+r4un
Sxtm ot

dly  8x'm
g g
gl li

(E=1 'y =0-(13)

This is the time-independent Schridinger’s equation in one dimension.

b | State Heisenberg's Uncertainty Principle. Show that ¢lectron cannol exist inside
the nucleus. '
Ans: In any simultaneous determination of the pasition and momentum of a particle,
the product of the corresponding uncertainties inherently present in the measurement

ig greater than or equal to (h/an).
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Mon-existence of clectron in the atomic nucleus g
Actording to Heisenberg's unceriainty principie

/
AvAp 2 —
a7

I
dmhy

ap 2———(4)

The radius of a typical atomic nucleus to be about 5.0 x 107" m. If an electron is to
exist inside the nucleus, then the uncertainty in its position Ay must not exceed this

value.
[ Av<ix10"m
SUsing thisin Egn, [4), we get
ap 2
]
drix
i 6.620x 107"
423042 5x 107
Ap 210107 kems™
The momentumn of the electron must at least be egual to uncertainty in the
momentum
pE LI 107 ks = (5)
Use Egn. (S} in Egn. (3], so the energy of the electron
L=

E'z o vl
E 2 (L1 107°Y (3% 105 + (9.0 <107 (3x10%)

3 . =i
Fre1.00x10™ Ez33x107"S

33x107"
S Tenzx10

E 2z 20.6MelV

In order that the electron exists inside the nucleus its energy must be greater then or
equal to 20.6 MeV but experimental data shows that during [-decay, the kinetic
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energy of [-particles is of the order of 3 to 4 MeV. This Clearly shows that electrons do
not exist inside the nucleus,

lLe

Evaluate the de-Broglie wavelengeth of Helium Nucleus accelerated through a
potential difference of 300 V

Ans: X ='____|.'L.-—
Tzmew

= 118 pm

State principle of complimentarily and explain.

Ans: Bohr stated as in a situation where the wave aspect of a system is revealed
Jits particle aspect is concealed and in a situation where the particle aspect is
revealed its wave aspect is concealed. Revealing both simuliangously is
impossible the wave and particle aspects are complementary

Explanation : if an experiment is designed to messure the particle nature of the
matter during this experiment errors of measurement of both position and the
time coordinates must be zero and hence the matter are completely unknown
Similarly. if an experiment is designed for measuring the wave nature of the
particle then error in the measurement ol the encrgy and the momentum will be
zero whereas the position and the time coordinates of the matter will be
completely unknown

2.b

What is wave function? Set up time independem one dimensional Schrodinger
wave equation,

Ans: In quantum mechanics it is postulated that there exists a function determined by
the physical situation [x, t etc), such function is called wave function,

According to de-Broglie, wave length associated with a particle

R |
du—a(l)
my
The wave function describing the de-Oroplie wave considered travelling in positive x-

direction can be written in complex notation as

W= e iy
The time independent part in Eqn. {2} can be represented as a wave function
w = Ae™ = (3)
Hence Eqn. (2] becomes,
. P o=gre™ = (4)
Cifferentiate Eqn.(4) twice w, r. to x, we get

' il T
) = LJ i
dax” i

Apain Differentiate Eqn. (4] twice w, r. to 1, we get

- [5)
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We have the equation for a travelling wave

=_FI:£‘I"‘1IIII" _L“rr}

_I_JI:E_ I oy

det v’ :
We can write the wave equation for de-

Broglie wave for the motion of a free particle as
i O O 4
det. v odre

= (7

The above equation represents waves propagating along x-axis with a velocity v and
¥ is the displacement at the instant £,
Substitute Eqn, (5) and (6] in Egn, (7], we pet

dw 1
~ P i —-T{-.f-,::.e'"'w}
i L
drlll'l' - '-".-'1
el’ o
But @@= 2y and v=pd
Substitute the values of @ and v, we get
dy __ a5
ey’ i
1 ) gt
— et @)
i dripe oy

~ K.E.':f:——r{‘ﬂ
ol
gE=2"1 L a
oA

Substitute for .!!mrn Eqr. (8], then Eqn. [10) becomes
.

IrF 14
LAl LI A )
B e g elx”
And potential energy =V

Then the tatal energy E of the particle is
E=K.E+IE

oy

E=- =17 = (12}
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i’ I (E=Vir=0-(13)

This is the time-independent Schelidingers equation in one dimension.

2.c | Estimate the potential difeerence through which a proton is needed to be
accelerated so that its de-Broglic wavelength equal to | A,

ALl nz b = B-081LW
Lmev Lmepnt 04

Ja | Deseribe different types of optical liber with nean dingram

ANS: Typaes of optical libers

Based on the refractive index profile and mode of propagation, There are three types of
optical fibers,

In any optical fiber the whole material of the cladding has uniform refractive index
value. but refractive index of core material may eitlaer remain congtant or subjected 1o 08
variation in a particular way, The curve which represent the variation of refractive index
with respect to the radial distance from the axis of the fiber is called the refractive index
profile

1. Single mode step index fiber
2. multimode Step index fiber

3. Graded index multimode fiber

3.h Signal attenuation m oplical fibers

» Alenuation is the loss of optical power sultered by the optical signal as it propagates
through a fiber also called as the fiber livs: 08
¢ There are three mechanisms throaeh which attenuation takes place. Attenuation can
be caused by three mechanisms.

1.5canering

2.Absorption

3.Radiation losses

lc The refractive indices of core and clad are 1.30 and 1.48 respectively in an
optical fiber, Find the numerical aperture and angle of acceptance.

Ang - Ty = &0 ¥ My = I.HA En: E NR = E_

NA: [t nt O » E;h"'fuﬁ} 04
Sirn (o.2u)
14.0)

= Jtr-ﬁuh:-ua’*}
= .M

i

4.a | Define fractional Index change (A) Derive the expression for Numerical

e M b
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apenture and acceptance angle of an optical fiber.
Ans: The ratio of refractive index difterence between core and cladding to the
refractive index of core is called refractive index profile

Cl:lﬂdiﬁa 1

P e——— Y W LN

ACCEPTAMCE CONE

r
sinfl, = F:l.'iinr.h i L)
u
- Applying Snell’s law at B, The angle of indices is 90 — 0 The angle of refraction is
9p°
nl sin{90-01)= n.5in90
i, cosly =mn,
s

ool == inalasaiaas ()

my

From expression (1)

. “l- )
sinfl, = —ginf),
g

1
ginily = u_l“ = cogtly
a

Substituting for cos 0y from (2} we pet

2
. n fly
sinlly = — 11 - (T}

I '
(- ’ .
ny |nf—mni

sitfly = == [—=——
T

,_E =1

sinfly = —

o

1.

L[
IF the surrounding medium is air, thenm, = 1

sinfly, = J’;f = ik i areai Y

Where sind, is called Numerical aperure

NA= [nd—ni
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[ab | With the help of block diagram. explain the basics of point to point
communication system .mention any two advantage of optical communication
system
Ans: Explanation of point to point commun ication

iﬁ- Bnbsranasi e
et oy Coder |=mniT ¥
{eleawrical
Cxpaleal Fiksr ¥
A TR T Ty E T ---""'1 J%
e T e L b e de,
" e scal miall whln =
x i gEalEs b Baipl
Lo bhiumr fe e |- T
b R amstug e
3c | Find the aitenuation in an eptical [iber of lemath 300m when a light signal power

100mW emerges out of the fiber with a pawer 90mW
ANS: P = lamid = mn':r:l"n!n ol72

Pt » 90MR > @oxifR L7 05K

o > —JE_ Ig:l [jﬂ]
L ' L P

= =10 [_q_E-j
] (L]
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Time: 90 Minutes Max. Marks: 40
Note: 1. Answer any Two full Quesiions,
2, Physical constants, Velocity of light, ¢ =3 x 10° mfs,
1 a.  Whatif Free and Forced Oscillation? Obtain the expression for Amplitude and Phase
of vibration in case of forced vibration, (CO1 08 Marks)
b. With a neat diagram explain the construction and working of Reddy shock tbe,
{CO1 08 Marks)
c. A mass of 0.5 Kg cause an extension of 0.03 m in a spring and the system in set for
oscillations. Find the force constant, angular frequency and time period.
{CO1 04 Marks)
OR
— 2  a  Define SHM. Mention the characteristics and examples of SHM. Derive the
difTerential equation of motion for it using Hooks law. (CO1 08 Marks)
b.  What is Force Constamt? Obtain expression for effective spring constant and Time
period for two springs connected in series and parallel. (CO1 08 Marks)
¢.  InaReddy shock tube experiment, the time taken to travel between the two sensors
is 195 ps. if the distance between the two sensors is 100 mm. calculate the mach
number. Assume speed of sound as 340 m/s, {CO1 04 Marks) \\ ,
o finy

PTO
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— 1 Semester; CIE 1 Internal Assessment Test:14/01/2023 o e
SHRIDEVI 22PHY C12-Physics for CV Stream e
Time: 90 Minutes Max. Marks: 40
Note: 1. Answer any Two full (uestions,
2, Plysical constants, Velocity of light, ¢ = 3 x 107 m/s,

1 a2 What if Free and Forced Oscillation? Obtain the expression for Amplitude and Phase
of vibration in case of forced vibrtion, (CO1T 08 Marks)
b.  With a neat diagram explain the construction and working of Reddy shock tube,
(CO1 08 Marks)
e. A massof 0.5 Kg cause an extension of 0.03 m in a spring and the system in set for
oscillations. Find the force constant, angular frequency and time period.
(CO1 04 Marks)

OR
2 o  Define SHM. Mention the choracteristics and examples of SHM. Denve the
differential equation of motion for it using Hook's law., (CO1 08 Marks)
b.  What is Force Constant? Obtain expression for effective spring constant and Time
periad for two springs connected in series and parallel. (CO1 08 Marks)

B In 2 Reddy shock tbe experiment, the time wken to travel between the two sensors
is 195 ps. if the distance between the two sensors is 100 mm. calculate the mach

number, Assume speed of sound as 340 m/s. {(CO1 04 Marks)
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3 a Describe different types of optical fiber with neat diagram, (CO4 08 Marks)

b. What is atenuation? Explain the factors contributing to the fiber loss

{CO4 08 Marks)
¢.  The refractive indices of core and clad are 1.50 and 1.48 respectively in an optical

fiber. Find the numerical aperture and angle ol acceplance. (CO4 04 Marks)

B4

4 a Define fractional Index change (A). Derive the expression for Numerical aperture and
acceptance angle of an optical fiber. (CO4 08 Marks)

b. Explain the construction and working ol displacement sensor and temperalure sensor.
{CO4 08 Marks)
c. Find the attenuation in an optical fiber of length 500m when a light signal power
| 00mW emerges out of the [iber with a power 90mW, (CO4 04 Marks)

N
3 a. Describe different types of optical fiber with neat diagram. (CO4 08 Marks)
b.  What is attenuation? Explain the factors contributing to the fiber loss

(CO4 08 Marks)
¢.  The refractive indices of core and clad are 1.50 and 1.48 respectively in an optical

fiber. Find the numerical aperture and angle of acceplance. (CO4 04 Marks)

OR

4 a.  Define fractional Index change (A). Derive the expression for Numerical aperture and
acceptance angle of an optical liber. {CO4 08 Marks)

b. Explain the construction and working of displacement sensor and temperature sensor.
{C0O4 08 Marks)
¢, Find the attenuation in an optical fiber of length 500m when a light signal power
100mW emerges out of the fiber with a power SUmW. {CO4 04 Marks)
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Shridevi Institute of Engineering and Technology, Tumkur-06
1 Semester: CIE 1 Internal Assessment Test:14/01/2023
22 HYS12-Phvsics for OFV Stream
SHEME OF EVALUATION

T2 | What if Free and Forced Oscillation? Obtain the expression for Amplitude and
Phase of vibration in case of forced vibration
Ans : “The oscillatory body oscillates with undiminished amplitude with its own
natural frequency of vibeations for infinite length of time under the action of restoring
force, until an external force affects its motion™ are called free oscillations
It is a steady state sustained vibrations of a body vibrating in a resistive medium under
the action of external periodic force which acts inctependently of the restoring force.”

bt Consider a body of mass *“m” executing vibrations in a damping medium under the
application of external periadic foree, I sinp t,
Resultant force = —r drde— kx + F sin p -
1
Resultant force = m :T':
d®x ;
IT—I;l-rm drdr+ kmX ™ Fm Sin pl
x = a sin{pt—a)
iz i bt
—= - prasin{pt-a)
i £ m
JHE 4 (w? = pi)?
2hp
a=tan™ 11—-;1
we—p
this is the equation Tor phase of forced ascillations
A Lb | Witha neat dingram explain the construction and working of Reddy shock wbe.
Ans:
_P::.T::I. Frosssesiil &F magiEaids
AR A [higngalladamijiie ."' "'k.'_.
W 1 Ll
—f i ems eailen 08

| .-.
B i anmn \ .

Fmnss i w asnaiel
Wige sl v arduank arsval L e

o
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Reddy tube consists of a exlindrical stainless steel wbe of about 30mm diameter & of
length nearly 1m. It is divided into two sections onc is driver section & the other is
driven section separated by a thick aluminum or Mylar or paper diaphragm of thickness
0.1mm, Far end
of driver tube is fitted with a piston & the far end of driven tube is close
le | A massof 0.5 Kg cause an extension of 0,03 m in a spring and the system in set for
oscillations. Find the foree constant, angular frequency and time period.
Ans: Sedo’- ~0.03m ,  m> S To. find | Kow kT
Fa rrui = 8 K98 M Fa= = 8.9 by Jﬁ’-—“"""
k: -Fx =" 21 s lgza N ‘-':"'F =E§'_3r?“-i i i
= '-;— = s 63.3 N|m T 5.5 s 18] =287
- 4 = 0358 ¥
Define SHM. Mention the characteristics and E:'-'.:III;|"I-|:."5 of SHM. Derive the
2a | Ans: differential equation of motion (or it using Hook™s law.
Simple Harmonic Metion (SHM]: The motion af a hady is said to be SHM if the
[restaring force) acceleration is directly proportional to the displacement and actsin a
direction opposite 1o that of motion from the equilibrium pesition”.
Characteristics of SHM:
It is a particular type of periodic motion
There is 2 constant restoring Force continuously acting on the body 08
Examples of S1IM:
A pendulum set for oscillation
Excited wning fork.
Consider a body of mass “m” executing SHM. Let “«” be the displacement of the body
under the action of restoring foree,
For an oscillating bady, from Hooke's law
F==kx
ity
Fema=m—3
iz _
—+mx=10
di? k
X = 4 Sl
b | What is Force Constant? Obtain expression for ellective spring constant and Time
period for two springs connected in series and parallel
Ans:Force constant is a measure of stilfness of the material. In case of spring it
represents the amount of force required to stretch the spring by uenit length. The
springs with larger value of force constant will be stiffer. It is also called spring constant
{or) stiffness factor.
Consider the spring “Si™ with force constant *ki” suspended by mass *m™ and displaced
through “x1™ under the action of restoring lorce.
Therefore, from Hooke's law,
F= -'-FI!';.I]_
The displacement for series combination is x = x14x2
0D PRINCIPAL
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kks 1
oy = ——

Hl + Fl:z
Consider 1wo Springs ! and Sz with spring constamsky and kg respectively. Let Xy and
x5 be displacement (extension) of the sndividual speings when they suspended by a mass
|.|-".l‘|'lr
Hence, F; = —K1%
kp = k. + ][1

"’"l-F Ang
T e I--.-A- i-- 1
2¢ |Ima Reddy shock wbe experiment T e taken to tmvel between 1he two sensors 18 193

g if the distance between the two SENsars is 100mm. calculate the mach

number assume speed of as 340m/fs é ., |
Ans: Tﬂ'.-:i_ g V= =% - _}_:EE.—-L'.:_‘; },-3%

L o -+ Lintsy

e SRS - B Bt
‘_ﬁ—-— zud ﬁ'

e —

I——
Ta | Deseribe different lypes of optical Tiber with neat diagram
Ans: Types of aptical fibers

Based on the refmclive index profile and mode of propagaton. There are three Lypes of
optical fibers,

In any optical fiber the whole mamerial af the cladding has uniform refractive index value.
but refractive imdex ol core material Ay either remain consiant of subjected 0 variation in | pg
a particular way. The eurve which represent the variation of Lefractive index with respect 10
the radial distance from the axis of the filer is called the refractive index profile

1. Single mode slep index fiber
7, multimode S12p index fiber

3, Graded index miultimode b
b | Sigaal enuation in aptical fibers
Amist

« Attenuation is the loss af optical power suffered by the optical signal as it propagales 08
through a liber also called as the fiber loss.

« There are three mechanisms: through which attemmtion txes plyee. Atteruation can be
caused by thres mechanisms.

L. Scottering

2. Absorption

3.Radiation losses
3c | The refractive = dices of core and clad are 1,50 and 1.4% respectively in an optical
fiber. Find the numerical apeaure and angle of acceplance.

Ans: 1y r 160, M7 iHE
r' =l
MNA e Y- nt B = Bin ENHE 04
= I I.E-IE'.‘I."".-a qu_;]_ = &:E.LUJ,-HH'}

= 024K = Mt
e 2
e Nt
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Dept. of Physics PEINCIPAL

5.1.E.T.. TUMEKUR -6. Sic . TUMKUR.



o o

4.4

Define fractional Index change (A). Derive the expression for Numerical aperture
and acceptance angle of an optical fiber.,

Ans:
Chadding i
i
] c
I "; b e | o i i o e S SRS LS
Accepance \ iy
cirEs \ 7
Al TR TR

iy
ACCEPTANCE COMNE

ginlly = | LT iy o AR R ,,
LLIY]
Applying Soell’s law at B, The angle of indices is 90 = & The angle of refraction is 90°
nl sin (90-01) = npsind .
ny coslty =iy
n

cosll, = ﬁ SRR T |

From expression (1)

y ity
sinfly = —sinth
lig

’ My
sinfly = — 1 = cosl,
[
Substituting for cos 0y from (2) we pet

il

P

sinfl - 1 [1
= — =
il M

-

i
2

)1
My |1y

sinfy = — |[——
"l} rIT

|
—
-
L

i
-
=

[

Iy

sinlly = ———
i ﬂ:u_
If the surrounding medium is air, then i, = 1

.'“:"E" = \!l”:i: ) ng Lt marr 2t (3]

Where sinfly is called Numerical apenure

N.A= |nd—nf
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Explain the constriction and working of displacement sensors and temperature
SCTSOrS

Ans:
= g P—t =4
—,,i[_*— — e —

When a single optical fiber is subjected 1o wemperature of pressure variations, then its length
and refractive index changes, This causes change in phase of light at the end of the fiber.
The change in phase of light is proportional 10 the magnitude ol the change in temperature
or pressure. The phase changes can be measured by an interferometer method as shown in
fig, The light from the laser source splits into two bewms approximately equal in amplitude
by a 50% Ene:m: splmm One beam is pussed through sensing fiber, which is subjected to
temnperature variations and the other bean through reterence fiber, which is not subjcr.:te:d o
any changes and is used for comparison. Light from these two fiber is superimposed using
another beam splitter, Interference of these two waves gives fringes. The intensity of the
fringe depends in the phase relation between two wavesif the wave are in phase, then the
intensity is maximum. this happens whon the sensing fiber is not disturbed. The intensity is

s n . i - < §
minimum i the waves are out of phise due 1o S change in the length of the sensing fiber.

08

Find the attenuation in an optical fiber of length 300m when a light signal power
100m W emerges out of the {Tber with a power 90m W

- -3
Ans!- L: HoOm >~ 6-Skm |, Pl - jeexip e Pook T 0XIDL
=z =10 | [PM
i U
ol 2 - "" 1
oﬁ'” Lnn

oLz 0.915 Blkm

b
L
4.
L
e
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T
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- s Shridevi Institute of Engineering and Technology, TumKkur-06 @ @ b

" 1 Semester: CIE II Internal Assessment Test:25/02/2023
SHRIDEVI BPHYS102-Applied Physics for CSE Stream e
Time: 90 Minutes Max. Marks: 40

Note: 1. Answer any Two full Questions.
2, Physical consiants, Velocity of light,e=3x 10* m/s,
Planck’s constant, h = 6.63 x 10" JS, Mass of electron, m, = 1.674 x 1w kg,
Charge of electron, e= L.602 x 107" C, Mass of proton, my - L673 x 107 kg

1 a  Enumerate the failures of classical free electron theory and assumptions of quantum

free electron theory of metals. { CO3 08 Marks)
b.  Explain BCS theory of superconductivity. { CO3 07 Marks)
c.  Calculate the probability of occupation of an energy level 0.2 eV above Fermi level
at temperature 27°C. { €03 05 Marks)

OR

2 n Define Fermi Factor and discuss the variation of Fermi factor with temperature and
encrgy. { CO3 07 Marks)

b.  Give the qualitative explanation of DC SQUID and RF SQUID with the help of a
neat sketch. { CO3 08 Marks)

¢. A superconducting tin has a critical temperature of 3.7 K at 2ero magnetic field and

a critical field of 0.0306 Tesla at 0 K. Find the critical field s 2 K { CO3 05 Marks)
PTO
_‘%’.ﬁ— i3
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Define LASER and discuss the interaction of radiation with matter. (CO107 Marks)

[lustrate the constriction and weorking of semiconductor LASER with a neat sketch
and energy level diagram also mention application. (CO1 08 Marks)

A LASER source has a power output of 107* W, Calculate the number of photons
emitted per second given the wavelength of LASER. 692.8 nm. (CO1 05 Marks)

OR

Discuss the application of LASER in bar code scanner and LASER cooling.
(CO1 08 Marks)
Explain the requisites of laser system. (CO1 07 Marks)

In a laser system when the encrgy difference between two energy levels is 2 x 107"
J the average power output of a LASER beam is found to be 4m W _calculate number of
piotons emitted per s2cond. (CO1 05 Marks)
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I Semester: CIE II Internal Assessment Test:14/01/2023
SHRIDEVI] BFHYC102-Applied Physics for CV Stream
T Time: 90 Minutes Max. Marks: 40
Note: 1. Answer any Two full Quesiions.
2, Physical constants, Velocity of light,e =3 x 10* m/s,

'y Shridevi Institute of Engincering and Technology, Tumkur-06 @ e

Pl

1 a  Define Poisson's ration and derive the relation between Young's Modulus, Rigidity
Modulus and Poisson’s ratio. (CO1 09 Marks)

b.  Define a Beam and explain the types of beams.
(CO1 06 Marks)
C. Consider a steel wire of radius 0.13 mm and length 2m. If the wire is rigidly fixed at
one and loaded at the other with a mass of 1.5 kg the extension observed is 2 mm.

Calculate the Young's Modulus of the material of the wire. (CO1 05 Marks)
OR
2 a Define Bending Moment and derive an expression for bending moment with the help
of a neat sketch. (CO1 09 Marks)
b.  Mention the types of engineering materials and describe the failures in engineering
materials, (CO1 06 Marks)
¢.  Calculate the force required to produce an extension of | mm'in wire made of
material with Young's Modules 100 Gpa and of length | m and diameter | mm.
{(CO1 05 Marks)

H%-ﬁf ﬂhwwﬂ

DI‘ Y |-D M|mnF
Le o Of Physicg ENGINEERING A1D TECHNDIOGY
N A2 ra a .1.1_|...1|.. T E



Define LASER and discuss the - teraction of radiation with matter. (C03 07 Marks)

llustrate the constriction and working of semiconductor LASER with a neat sketch
and energy level diagram also mention application. (CO3 08 Marks)

A LASER source has a power output of 107 W. Calculate the number of photons
emitted per second given the wavelength of LASER 692.8 nm. (CO3 05 Marks)

OR
Discuss constriction and working of LASER range finder and its application in
defense. (CO3 08 Ma rks)
Explain the requisites of laser sysicm. (CO3 07 Marks)

In a laser system when the encrEy difference between two energy levels is 2 % 107

1 the average power outpul of a LASER beam i3 found to be AmW.calculate number of
photons emitted per second. (CO3 05 Marks)
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1 Semester: CIE 111 Internal Assessment Test:2703/202.3
BPHYS102- Applied Physics for CSE Stream

Shridevi Institute of Engineering and Technology, Tumkur-06 @ @ s

Time: 3 Hours Max.Marks: 100
Note: 1. Answer any five full Questions choosing ONE full question from each module

Jud
'Ed

2. Physical constants: Planck’s constant h = 6,626 x 10 JS, Mass of clectron

m = 9.11 x 10" kg, Boltzmann constant K = 1.38 x 10" J/K, Avogadro number
charge e = 1.602 x10°"°C and velocity of Light C =3 x 10° m/S,

Module -1
Obtain the expression for Energy Density using Einstein’s A and B coefficients and thus
conclude on B12=B21. {CO1 08 Marks)
Define LASER and Discuss the interaction of radiation with matter. (CO1 07 Marks)
Given the Numerical Aperture 0.30 and RI of core 1.49 Calculate the critical angle for the

core-cladding interface. {CO1 05 Marks)

Or
Ilustrate the construction and working of Semiconductor LASER with a neat sketch and
energy level diagram also mention its applications. (CO1 08 Marks)

Discuss the types of optical fibers based on Modes of Propagation and RI profile.

(CO1 07 Marks)
Cibstain the attenuation co-efficient of the given fiber of length 1500 m given the input and
output power |00 mW and 70 mW. {CO1 05Marks)

Module - 2
Explain the Wave function with mathematical form and Discuss the physical significance of

a wave function, { COZ 08 Marks)

Set up time independent one dimensicnal schrodinger wave equation.  { CO2 08 Marks)
Calculate the energy of the first three states for an electron in one dimensional potential well

of width 0.1 nm. { CO2 04 Marks)
Or

State Heisenberg's Uncertainty Principle. Show that electron cannot exist inside the nucleus.

{ COZ 08 Marks)

Obtain encrgy values and normalized wave function with respect to a panticle in a one

dimensional potential well of infinite height. { COZ 08 Marks)

A particle of mass 0.5 MeV/c? has a kinetic energy 100 eV. Find the de-Broglie wavelength.

(¢ s the velocity of light). { CO2 04 Marks)
1of2
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Module-3
Elucidate the differences between classical and quantum computing. {COZ 07 Marks)
Describe the working of controlled-Z gate mentioning its matrix representation and truth-

table. (CO2 08 Marks)

Using matrix multiplication show that on applying Hadamard gate twice a |0) results in its

original state. {CO2 05 Marks)
Or

Explain the representation of qubit using Bloch Sphere. (CO2 07 Marks)

State the Pauli matrices and apply Pauli matrices on the states |0) and [1). (CO2 08 Marks)
A Linear Operator "X operates such that X [0} =|1) and X [1} = |0).

Find the matrix represemtation of "X". (CO2 05 Marks) ™
Module- 4
Enumerate the failures of classical free electro theory and assumptions of quantum free
ehectron theory of metals. ( CO3 08 Marks)
Discuss BCS theory of superconductivity. { €03 07 Marks)
Find the temperature at which there is 1% probability that a state with energy 0.5 eV above
the Fermi energy is occupied. {CO3 05 Marks)
Or
Define Fermi factor & Discuss the variation of Fermi factor with Temperature and  effect on
occupancy of energy levels, { CO3 07 Marks)
Explain DC and AC Josephson effects, { CO3 08 Marks)
A superconducting tin has a critical temperature of 3.7 K at zero magnetic ficld and a critical
field of 0.0306 Tesla at 0 K. Find the critical field at 2 K. { €03 05 Marks)
Module-5
Discuss timing in Linear motion, Uniform motion, slow in and slow out.  (CO4 07 Marks)
Discuss modeling the probability for proton decay. { O 08 Marks)

The number of particles emitted per second by a random radioactive source has a Poisson's

distribution with & = 4, Calculate the probability of P(X = 0) and P(X = 1}.. { CO4 05 Marks)
Or

Describe Jumping and parts of jump. { CO4 07 Marks)

Illustrate the odd rule and odd rule multipliers with a suitable example.  ( CO4 08 Marks)

A slowing-in object in an animation has a first frame distance 0.5m and the first slow in

frame 0.35m. Calculate the base distance and the number of frames in sequence.
{ ©O4 05 Marks)
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I Semester: CIE IIT Internal Assessment Test:27/03/2023 =
BPFHYCl02- ﬁ.[lpﬂgd ]-'h:,u]r_; for OV Siream By 1 i b

Time: 3 Hours Max.Marks: 100
Note: 1. Answer any five full Questions choosing ONE full question from each module
2. Physical constants: Planck’s constant h = 6.626 x 10°* JS, Mass of electron

m= 9.11 x 10" kg, Boltzmann constant K = 1.38 x 10" VK, Avogadro number
charge ¢ = 1.602 x107"°C and velocity of Light C =3 x 10* m/S.

Module -1
Define SHM. Mention the characteristics and examples of SHM. Derive the differential
equation of motion for it using Hook’s law. (CO1 07 Marks)
With a neat diagram explain the construction and working of Reddy shock tube.
(CO1 08 Marks)

Given the damping constant of the medium 0.1 kg s calculate the amplitude of the

oscillations at resonance given the mass attached to the spring-mass oscillator 50 x 10 kg,

the amplitude of the applied periodic force 1N and the period of oscillations 1 second.

(OO0 05 Marks)

Or
Define Stiffness factor of a spring and hence derive expressions for the cffective spring
constant of springs in series and parallel combinations. (CO1 07 Marks)

What are damped oscillations? Give the theory of damped oscillation {CO1 08 Marks)
An object travels a distance of 1km in 2s. Given the speed of sound in air 340 ms-1

calculate the mach number. (C01 05 Marks)
Module - 2
Define Bending Moment and derive an expression for bending moment with the help of a
neat sketch. { CO1 09 Marks)
Define a Beam and classify the types of beams. { COT 06 Marks)
Calculate the foree required to produce an extension of | mm in wire made of material with
Young's Modulus 100 Gpa and of length | m and diameter 1 mm. { CO1 05 Marks)
Or

Define Poisson’s ration and derive the relation between Young's Modulus, Rigidity Modulus
and Poisson’s ratio. ( CO1 09 Marks)
Discuss the brittle and ductile fractures. { CO1 06 Marks)

Consider a steel wire of radius 0.13 mm and length 2m. If the wire is rigidly fixed at one and
loaded at the other with a mass of 1.5 kg the extension observed is 2 mm. Calculate the

Young's Modulus of the material of the wire. { CO1 05 Marks)
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Module-3
Define Photometry and explain photometric quantities. {CO2 07 Marks)
Discuss the factors affecting acoustics of buildings and remedial measures. (CO2 08 Marks)
For an empty assembly hall of size 20 x15 x 10 cubic meter with absorption coefficient

0.106. Calculate reverberation time. (CO2 05 Marks)
Or
Define reverberation and reverberation time and hence derive Sabines Formula.
(C02 09 Marks)
Elucidate the Impact of Noise in Multi-storied buildings. (CO2 06 Marks)

A hall of volume 5500 m® is found to have a reverberation time of 2.3 sec. The sound
absorbing surface of the hall has an area of 750 m®. Calculate the average absorption

coefficient. (CO2 05 Marks)
Module- 4
Define attenuation in fiber with the expression for anenuation coefficient and describe the
vartous fiber losses. { €03 08 Marks)
Give brief description of application of LASER in Road Profiling, Bridge Deflection and
Speed Checker. { CO3 07 Marks)
Calculate the Numerical aperture and acceptance angle for an optical fiber of RI of core 1.5
and Rl of cladding 1.45 placed in water of RI 1.33. { CO3 05 Marks)
Or
Define Numerical Aperture and hence derive an expression for numerical aperture in terms
of the Rls of core, cladding and the Surrounding. { CO3 08 Marks)
Discuss the construction and working of laser in LASER range finder and its application in
defense. { CO3 0TMarks)
Calculate the number of photons emitted per second for a LASER. with power output 10mW
given the wave length of fiber 690 nunometer. { CO3 05Marks)
Module-5
Discuss the classification of Earthquakes. { CO4 08Marks)
Define Landslide and describe the causes for landslides. { CO4 0TMarks)
Calculate the intensity of earthquake of magnitude 6.5 assuming the base intensity as ls
{ CO4 05Marks)
Or
Discuss the Engineering structures to withstand earthquakes and Tsunumi waves.
{ CO4 DEMarks)
Enumerate the the causes and adverse effects of tsunami waves. { CO4 0TMarks)
The intensity of one earthquake is 100 times the intensity of the other. If the magnitude of
the first earthquake is 8.9 estimate the magnitude of the other. { CO4 07TMarks)
FHRERFRER R ®
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Time: 60 Minutes

Shridevi Institute of Engineering and Technology, Tumakuru

Il Semester: CIE I Internal Assessment Test: 08 /07/2023
BPHYS202 — Applied Physics for CSE Stream
Section: D & E

Note: LAnswer any two full Questions

1 a
b.
e

2 a
b.

e

SHRIDEV!

v
=

Time: 60 Minutes

2 M:Marks, L:Bloom’s Level, C:Course Quicome.

EsTE:@R901

L

Max Marks: 40

3. Planck’s constant h=6.626 x 107" JS, ¢ = 3 x 10° m/s, € = 1.602 x107"°C

state Heisenberg's Uncertainty Principle. Show that electron cannot exist

inside the nucleus.

Obtain energy values and normalized wave function with respect to a

particle in a one dimensional potential well of infinite height,

Compute the deBroglie wavelength for 2 neutron moving with ane tenth

part of velocity of light. Given the mass of the neutron is 1.674 x 1077 kg.
OR

What is wave function? Set up time independemt one dimensional

Schriddinger wave equation.

State de-Broglic Hypothesis. Derivation of expression for de-Broglie

wavelength of accelerated electron

An electron has a speed of 100 m/s. The inherent uncertainity in its

measurement is 0.005%. Calculate the corresponding uncertainity in the

measurement of the position. Given mass of electron is 9,1 x 107 kg,

Il Semester: CIE I Internal Assessment Test: 08 /07/2023
BPHYS202 - Applied Physics for CSE Stream
Section: D & E

Note: LAnswer any two full Questions

WsE

of Physies
|-|__|._"'!HUH .E Lol I

2 M:Marks, L:Bloom’s level, C:Course outcome.
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Max Marks: 40

3. Planck’s constant h = 6.626 x 107 JS, ¢ = 3 x 10° m/s, e = 1.602 x10°"°C

State Heisenberg's Uncertainty Principle. Show that electron cannot exist

inside the nucleus.

Obtain energy values and normalized wave function with respect to a

particle in a one dimensional potential well of infinite height.

Compute the deBroglie wavelength for a neutron moving with one tenth

part of velocity of light. Given the mass of the neutron is 1.674 x 107 kg,
OR

What is wave function? Set up time independent one dimensional

Schrédinger wave equation.

State de-Broglie Hypothesis. Derivation of expression for de-Broglie

wavelength of accelerated electron

An electron has a speed of 100 m/s. The inherent uncertainity in its

measurement is 0.005%. Calculate the corresponding uncertainity in the

measurement of the position. Given mass of electron is 9.1 x 107" kg,
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Obtain an expression for energy density of radiation under equilibrium

condition in terms of Einstein’s co-efficient. L2 CO2
Discuss the requisites of the laser system. 12 co2
A particle of mass 0.5 MeV/c” has a kinetic energy 100 eV. Find the de-
Broglie wavelength. (¢ is the velocity of light). L3 Coz
OR
Explain the construction and working of a semiconductor aser. 12 Co2
Discuss the working of LASER barcode reader. 12 co
An electron is bound in a one dimensional potential well of width 1A, but
if infinite wall height. Find its energy values in the ground state, and also L3 CO2
in the first excited states. \‘\/
Obtain an expression for energy density of radiation under equilibrium
condition in terms of Einstein’s co-efficient. Lz €O
Discuss the requisites of the laser system. L2 Co2
A particle of mass 0.3 MeV/c® has a kinetic énergy 100 eV. Find the de- 13 Co2
Broglie wavelength. (c is the velocity of light).
OR
Explain the construction and working of a semiconductor laser. L3 o2
Discuss the working of LASER barcode reader. L3 CO2
An electron is bound in a one dimensional potential well of width 1A, but
i infinite wall height. Find its energy values in the ground state, and also 13 CO2
in the first excited states.
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i Shridevi Institute of Engineering and Technology, Tumakuru 8182007
IT Semester: CIE I Internal Assessment Test:08 /07/2023 @
SHRIDEVI BPHYE202 - Applied Physics for EEF Stream o
Section: F
Time: 60 Minutes Max Marks: 40

Note: 1. Answer any five full Questions ch aosing ONFE Tall question from each module
2 M:Marks, L:Bloom’s level, C:Course outcome.
3. Planck’s constant h = 6.626 x 10 Js, Kk - 138 x 0™ J/K, e = 1.602 x10"°C

n L C
1 I Obtain an expression for energy density of radiation under equilibrium o is Cﬂ4_.
condition in terms of Einstein's co-efficient. M e
b. | Discuss the requisites and the condition for a laser syslem. 6 | L2 | co4
¢. | Find the attenuation in an optical fiber of length 500m when a light s L enad
signal power 100mW emerges out of the fiber with a power 90mW. 2
OR
2 |a. | Mention three modes of vibrations in C0, molecule and Explain
~ constriction and working of ¢ Oy laser (carbon dioxide laser) with the 9 | L2 |COo4 |
A Help of necessary diagram.
b. | Describe different types of optical fiber with neat diagram. 6 | L2 | COd |
The refractive indices of core and_::'l'mff:lﬁ are .50 and 1.48 | N
respectively in an optical fiber. Find the numerical aperture and angle | 5 | L3 | cod
|_ | of acceptance. . |
Ot =
PTO
Shridevi Institute of Engineering and Technology, Tumakury §970- 108y
@ [T Semester: CIE I Internal Assessment Test:08 /07/2023 @
SHRIDEV1 BPHYE202 - Applied Physics for EEE Stream o
. Section: F
Time: 60 Minutes Max Marks: 40
Note: LAnswer any five full Questions choosing ONE full question from each module
2 M:Marks, L:Blopm’s level, C:Course outcome.
3. Planck's constant h = 6,626 x 107 JS, K = 1.38 x 10 JK, e= 1.602 x10"'C
L - — 3 A T 3 R o 'l_H . -|_|.. _ll-_' _i
Al T n an expression for energy density of radiation under equilibrium 9 | L2 Cﬂ'_"—l
- condilion in terms of Einstein's co-efficient. PR [ B b
b. | Discuss the requisites and the condition for alaser svstem, f . rm_'
1 Euﬁ the attenuation in an optical fiber L'Ji'.fEr'lj._.rllT.j”I']m when a light b [ I_J ICE 4
| signal power [00mW emerges out of the fiber with a power 90m W, | L P
OR
2 [a. [ Mention threc modes of Vibrations CO; molecule and Explain | | | |
constriction and wurking of £0; laser (carbon dioxide taser) with the | 9 LECOs )
(|| Help of necessary diagram. o o e e O
b, Describe different types of optical fiber with neat diagram, B 1_ 6 | L2 Eﬁ_-i |
e [The refractive indices of core and clh':ﬁzling are 1,50 and |48 i |
respectively in an optical fiber. Find the numerical aperture and angle | 3 | L3 | COd .
| - _ni’acce;ﬂnn;g. s e SIS ) _!_ o = |
PTO
%? 2§ - ' !
= l =]
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3 a. Define Fermi factor & Discuss the variation of Fermi factor with | .
Temperature and effect on occupancy of energy levels. 9 | L2 | CO2
b. | Explain Polar and MNon Fﬂlardidmrics.___ s | L2 | co2
c. Calculate the probability of an clectron occupying an energy level
0.02ev above the Fermi level at 200k and 400k in a material 5 13 | o2
OR
4 . | Menti ti Cantum free electron theor
a ntion assumtiom of m free electron theory. g | L2 WA
1. | What is polarization and explain t “of polarization. :
5 polarization and explain Lypes of polarization 6 | L2 | coz
o | Find the temperature at which there is 19 probability that a state with an
energy 0.5ev above Fermi energy is occupied. s | L3 | co2
i
3 Ta | Define Fermi factor & Diccuss the variation of Fermi factor with T
Temperature and _effect on occupancy of eRerey levels. g k2| X 2
b, | Explain Polar and Non o delems, e s | L2 | co2
< | Calculate the probability of an Clcctron occupying an energy level : (4 Cﬂl—
0.02ev above the Fermi level at 200k :!ﬂilﬂk in am_mcrinL
OR
3 |a | Mention amﬁmrﬁﬁmnﬁr&ci[-i.-t'rﬁrhhuw_-.-'. S I_L': coz
re . e ke —
= -_‘Fﬁ‘lgt_is Fi;]ﬂrl:ﬂl'm:l:l and explain l}-pl.'su'l'p-umrl.rulimn. L8 b | ooz
e e S : e =
€. Find the temperature at which there is 1% probability that a siale with an | 1;_
encrgy 0.5¢v above Fermi cnergy is occupied |5 |13 | co2
e e RN e e e L
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Shridevi Institute of Engineering and Technology, Tumakuru esois00z

Il Semester; CIE I Internal Assessment Test: 14 /08/2023
- Section: D & E
Time: 60 Minutes Max Marks: 40

Note: 1.Answer any two full Questions
2 M:Marks, L:Bloom’s Level, C:Course QOutcome.
3. Planck’s constant h = 6,626 x 107 JS, ¢ = 3 x 10" m/s, e = 1.602 x10°°C

SHRIDEVI BPHYS202 — Applied Physics for CSE Stream LAY

M L L
1 a, Obtain an expression for numerical aperture and arrive at the condition 9 L2 €Ol
for propagation.
b. ig:'.[};;:‘_alin Type | (Soft) and Type Il {(Hard) superconductors using M-H 6 L2 CO03
c. The ratio of population of two energy levels is 1.059 x 107", Find the . . col
wavelength of light at 330K. :
OR
2 a. Discuss the types of optical fibers based on modes of propagation and Rl
profile. g L2 C0Ol
b. Explain BCS theory of superconductivity. 6 L2 CO3
e. Find the attenuation in an optical fiber of length 500m when a light signal
power 100mW emerges out of the fiber with a power %WmW, 5 L3 €Ol
N\W" PTO
Shridevi Institute of Engineering and Technology, Tumakuru es1s: 2002
@ II Semester: CIE II Internal Assessment Test: 14 /08/2023
SHRIDEV BPHYS202 — Applied Physics for CSE Stream D4
Section: D & E
Time: 60 Minutes Max Marks: 40
Note: 1.Answer any two full Questions
2 M:Marks. L:Bloom’s level, C:Course outcome.
3. Planck’s constant h = 6.626 x 107 IS, ¢ =3 x 10 m/s, e = 1.602 x10"C
M L C
1 a. Obtain an expression for numerical aperture and arrive at the condition 9 L2 COl
for propagation.
b. Explain Type | (Soft) and Type Il (Hard) superconductors using M-H 6 12 €03
graphs.
c. The ratio of population of two energy levels is 1,039 x 107, Find the s L3 Col
wavelength of light at 330K, (
OR
2 a. Discuss the types of optical fibers based on modes of propagation and RI 9 12 COl
profile. ,
b. Explain BCS theory of superconductivity. f L2 CO03
¢. Find the attenuation in an optical fiber of length 500m when a light signal
power 100mW emerges out of the fiber with a power 90m\W. 3 L3 ©Col
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Enumerate the failures of classical free electron theory and assumptions of
quantum free electron theory of metals.

Give the qualitative explanation of DC SQUID and RF SQUID with the
help of a neat sketch.

Find the temperature at which there is 1% probability that a state with
energy 0.5 eV above the fermi energy is occupied.

OR

Define Fermi Factor and discuss the variation of Fermi factor with
temperature and energy.

Explain DC and AC Josephson effects.

Lead has a superconducting transition temperature of 7.26 K. If initial field
at DK iz 50%10°Am™", Calculate the critical field at 6 K.

L2

L3

L2

L2

L3

CO3

Co3

CO3

co3

CO3

|\ RS

Enumerate the failures of classical free electron theory and assumptions of
quantumn free electron theory of metals.

Give the qualitative explanation of DC SOUID and RF SQUID with the
help of a neat sketch.

Find the temperature at which there is 1% probability that a state with
energy 0.5 eV above the Fermi energy is occupied.

OR

Define Fermi Factor and discuss the variation of Fermi factor with
temperature and energy.

Explain DC and AC Josephson effects.

Lead has a superconducting transition temperature of 7.26 K. If initial field
at OK is 50x10°Am ", Calculate the eritical field at 6 K.

L2

L3

L2

L2

L3

CO3

CO3
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, Shridevi Institute of Engineering and Technology, Tumakuru Pyrmiaees
I1 Semester: CIE II Internal Assessment Test: 14 /0B/2023
SHRIDEVI BPHYE202 — Applied Physics for EEE Stream o4
Section: F
Time: 60 Minutes Max Marks: 40

Note: 1.Answer any two full Questions
2 M:Marks, L:Bloom's Level, C:Course Qutcome.
3. Planck's constant h= 6,626 x 10™ J5, e = 3 x 10* m/s, e = 1.602 x10"°C

|
I a.  Derive Clausius Mossotti equation. 9 L2
b. Explain Meissner effect. 6 L2
e. If NaCl crystal is subjected to an electric field of 1000V/m and the
resulting polarization is 4.3 x 107® C/m? calculate the dielectric constant 5 L3
of NaCl. A
OR
2  a. Explain Type | (Soft) and Type Il (Hard) superconductors using M-H 5 5
graphs. :

b. Explain BCS theory of superconductivity. t I-.I A
The electronic polarization of krypton gas is 3.45 % 107* Fm®.if theNCIPAL

gfﬁ}] gas contain 2.7 ¥ 10%% m? at NTP, calculate its dielectric constant.  Sic - TUMKUR

Dept. ot Ph Ics
LLE.T.. Tur-!f%-ﬁij PTO
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3 a. Explain construction and working of Semiconducior laser.

b. Derive relation between Fermi energy and Emergy gap for an intrinsic
semiconductor.

e. For intrinsic gallium arsenide, the room lemperature electrical conductivity
is 10-5/Cam the electron and hole motilities are respectively 0.85m? /s
and 0.04m?/Vs. Compute the infrinsic carrier concentration at room

temperature.
OR

4 a.  Whatis Hall Effect? Obtain an Expression for Hall Coefficient.
b. Explain construction and working of Photo Diode.

¢. The Hall coefficient of a material is —3.68 x 10°° m*/C what is the type
of charge carriers ? also calculate the carrier conceniration.
i i.0.D

Dt of ph'.u'ﬂf.!
S LE.T.. TUMKUR -8,
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@ Shridevi Institute of Engineering and Technology, Tumakuru g
sHEDEv] | Semester: CIE [11 Internal Assessment Test:D8 (09/2023 :
PHeTaTTh BPHYE202 - Applied Physics for EEE Stream S
Sectinn: F
Time: 120 Minutes Max Marks: 60
Note: 1. Answer any five full Questions choosing ONE full question from each module
2 M:Marks, L:Bloom’s level, C:Course oufcome,
FART - A ' N M [L |C
1 | a | Mention three modes of vibrations in CO;molecule and Explain constrictionand | 9 | L2 | COM
working of £, laser (carbon dioxide laser) with the help of necessary diagram.
With neat diagrams explain the different types of oplical fibers. 6 |L2 |CO4
c. | Find the attenuation in an optical fiber of length 500m when a light signal power |5 | L3 | COd
100mW emerges out of the fiber with a power 90mW.
OR
2 | | What is Hall Effect? Obtain an Expression for Hall Coefficient. 9 L2 [Co4
b. | Explain construction and working of Photo Diode with application. 6 |L2 |Cod
€. | The hall coefficient of a material is =3.68 x 1075 m?/C . what is the type of | 5 | L3 | CO4
charge carrier? Also calculate carrier concentration. »
OR
3 |a. | Define critical temperature? Describe Type-1 and Type-11 Superconductor. 9 |L2 |CO2
b. | Derive Clausius Mossotti equation, T 6 |L2 |CO2
¢. | Caleulate the probability of an electron occupying an energy level 0.02ev above | 5 | L3 | CO2
the Fermi level at 200k and 400k in a material. N
FART- B
4 | a. | State de-Broglie Hypothesis. Derivation of expression for de-Broglie wavelength | 9 | L2 | COI
of accelerated electron. -
b. | State Heisenberg's Uncertainty Principle. Show that electron cannot exist inside |6 | L2 | CO)
the nucleus. _io
¢. | Calculate de-Broglie wavelength associated with an electron with a kinetic | § L3 | COIl
energy of 1.5ev. & e
.4 OR
5 |a | What is wave function? Set up time independent one dimensional Schrodinger |9 | L2 | COI
Wive equation. e o
b. | State principle of complementarity and explain. 6 |L2 |COl
e. | Calculate de-Broglic wavelength associated with an clectron with a kinetic | 5 | L3 | COI
energy of 100ev s e
' PART-C
6 | a. | Derive an equation for electromagnetic wave in vacuum in terms of electric field [ 9 | L2 | CO3
using Maxwells equation, = i
b. | Explain the terms gradient of a scalar, divergence apd curl of a vector 6 (L2 |[CO3
€ | Find constant C, such that A = (x + @y)@; + (v + b2)@; + (x + az)d; is 5 |L3 [CO3
solenoid. :
OR _
7 | a. | What is displacement current? Derive an expression for displacement current. |9 | L2 | CO3
b. | State Biot-Savart's law and list four Maxwell's equation in differential form. |6 | L2 | CO3
e. | A circular coil of wire consisting 100 turns. Each of radius S8cm camiers acurrent | 5 | L3 | CO3

0.4A. What is the magnitude of magnetic ficld a1 a point 20em from the wire?
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@ Shridevi Institute of Engineering and Technology, Tumakuru

5|'I| VI 1 Semester: CIE 111 Internal Asscssment Tesi:08 A¥2023

BrHYS202 - Applied Physics for CSE Stream

(4L f FF L LG |

8

Section: D& E
Time: 120 Minutes Max Marks: 60
Note: 1. Answer any one full Questions from each part
2 M:Murks, L:Bloom’s level, C:Course ouwtfcome.
PART-A M L C
1 |a State Heisenberg's Uncertainty Principle. Show that electron cannot ewist i | 12| con
inside the nucleus.
b. What is wave function? Set up time independent one dimensional Schridinger g | 12 | co2
wave equation.
. An electron has a speed of 100 m/s. The inherent uncertainity in its
measurement is 0.005%. Calculate the corresponding unc:rta:niiy in thed 5 | L3 | CO2
measuremnent of the position. Given mass of electron 15 9.1 x 10" kg
OR
2 | Obtain an expression for energy density of radiation under equilibrium g | 12 | cot
condition in terms of Einstein’s co-efficient.
b. | Obtain an expression for numerical aperture and arrive at the condition for 7 | 12 | cor
C. The ratio of population of two energy levels is 1.059 x 10, Find the 5 | L3 | col
wavelength of light at 330K.
OR
3 a Enumerate the failures of classical free electron theory and assumptions of 9 | L2 | cos
quantum free electron theory of metals.
b. | Explain BCS theory of superconductivity. g 6 | L2 | CO3
c. Lead has a superconducting transition temperature of 7.26 K. If initial field at 5 | L3 | co3
0K is 50x10°Am ", Calculate the critical field at 6 K.
PART-B
4 | a. | Elucidate the differences between classical and quantum t_l_:l_r_'anJHE T L2 |CO02
b. | Deseribe the working of controlled-Z gate nmntmmng its matrix representation | 8 | L2 | €02
and truth-table.
c. Using matrix multiplication show that on appﬂ:.fmg Hadamard gate twice a |0} | 5 | L3 | CO2
results in its original state. B
D’R — -

& |a. Explain the representation of qubit using Bloch Sphere. 7T 112 1002
b. | State the Pauli matrices and apply Pauli matrices on the states j0) and |1). B L2 |CO2
¢. | A Linear Operator "X operates such that X [0} = |1} and X |1} = [0} 5 |L3 [CD2

Find the matrix representation of "X".
PART-C

6 | a Discuss timing in Lincar motion, Uniform motion, slow in and slow out. 7 |L2 |CO4
b. | Nlustrate the odd rule and odd rule multiplicrs with a suitable example. 8. L2 |CO4
¢, | The number of particles emitied per second by a random radioactive source | 5 | L3 | CO4

has a Poisson's distribution with & = 4, Calculate the probability of P(X = 0)
and P(X = 1. =
OR 1 il

T |a. Describe Jumping and parts of jump. = e S 7 |L2 |CO4
b. | Discuss nwde]mgtl-p: probability for proton r:h:m'- g L2 |CO4
c. A slnwmg-m object in an animation has a first frame distance 0.5Sm and the [ 5 [ L3 | COM

first slow in frame 0.35m. Calculate the base distance and the number of
frames in sequence. T,
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o) SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06 rsve:3002
SHEIOEVL DEPARTMENT OF MATHEMATICS
RRLLEY I-semester: 1 Internal Assessment Exam: JANUARY-2023 X*‘;: ln#;
2IMATI1- MATHEMATICS E
Time: 90 min] [Max marks: 40

Mote: Answer a i i fualdl i cach pairt
PART-A

I, a) Prove with usual notations tan @ = rj—f (CO1) (6M)

b} Show that the pair of curves intersect orthogonally r = a(1 + cos @) and r = b{1 — cos8) (CO1) (TM)

. _ _ b
¢} Find the angle between the curves r = —— and r = e (COT) (TM)
OR
& : : TS NNE 0 L A (RS {7}
2. a) Prove with usual notation {”F=r_1+r_*{ﬁ (i) = +(ﬁ (CO1) (6M)
b) Show that the following pairs of curves intersect each other orthogonally r* = a“cosné and
rn = brsinng (COL) (TM)
¢) Find the angle between the pair of the curve r = 6cos# and r = 2(1 + cosf) (CO1) (TM)
A .L...--""'"_'.‘r' b !
8p-OiMatbematicrs —
=.LE.T.,, TUMKUR - &
™ SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06  **102°%*
Em“:'m DEFPARTMENT OF MATHEMATICS
"""" I-semester: 1 Internal Assessment Exam: JANUARY-2023 ﬁ'_; . 3;?
22MATI11- MATHEMATICS o
Time: 90 min) [Max marks: 40
& Note: Answer any 2 full questions choosing one full guestion from each part
PART-
1. &) Prove with usual notations tang = r % (CO1) (6M)
b) Show that the pair of curves intersect orthogonally r = a(l + cos8) and r = b(1 — cos8) (CO1) (TM)
= Lk, a —
¢) Find the angle between the curves r = —— and r = - (CO1) (TM)
OR
2 2
2. a) Prove with usual notation (i) I_L =S+ (:ug) (if) # =u?+ (% (CO1) (6M)
b) Show that the following pairs of curves intersect each other orthogonally r* = arcosnf and
rt = bsinnd (CO1) (TM)
¢) Find the angle between the pair of the curve r = bcosH and r = 2(] + cos8) (CO1) (TM)
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PART-B
4 0 21
. i T
3.4) Find the rank of the matrix A = |, 5 4 (CO1) (6M)
2 21 4
b) Investigate the values of 4 and p such that the system of equations
x+y+z=ﬁ.x+2y+3:=Iﬂ..t+2y+.lz=p
(CO1) (6M)

may have (a) unique solution (b) infinite solution {c) no solution
¢} Solve the system of equation by Gauss elimination method

x+y+z=9x-2y+3z2=8, ik +y-z=3. (COT) (6M)
OR
4. a) Apply Gauss Jordan methed to solve the system of equations
1x+5].r+'?z=52.lx+}r—zﬂﬂ,x+}r+z=‘§l (CO1) (6M)
b) Solve the system of equations by Gauss Seidel method to obtain final solution comect to 3 decimalplaces
x+}r+ﬁdz=!Il_'l'.l?x+ﬁ}r—z=55,ﬁx+15y+lz='J'2 (COT) (7™M
¢} Find the largest eigen value and corresponding eigen vector of the matrix A by the power method by ™~
2 =1 0
taking initial vectoras[1 1 1]7.4= [—1 2 —1] (CO1) (TM)
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HEAD < L\
Dept. Of Mathematlcs
B aaanser
PART-B
4 0 2 1
. o & T 374
3. a) Find the rank of the matrix A = 53 4 7 (CO1) (6M)
23 1 4
b) Investigate the values of 4 and i such that the system of equations L
x+ytz=6 x+2y+iz= 10, x+2y+Az=p
may have (a) unique solution (b) infinite solution (c) no solution (CO1) (6M)
¢) Solve the system of equation by Gauss elimination method
x+y+z=9x-2y+3z=82+y-z=3 (COT) (6M)
OR
4. a) Apply Gauss Jordan method to solve the system of equations
2x+5}r+?z=52,21+}-—z=ﬂ,:|:+}-+;=9 (COL) (6M)
b) Solve the system of equations by Gauss Seidel method to obtain final solution correct to 3 decimalplaces
x+y+54z=110,27Tx +6y -z =85, 6x+ 15y +2z2 =71 (COT) (TM)
¢} Find the largest eigen value and corresponding eigen vector of the matrix A by the power method by
2 -1 0
taking initial vectoras[1 1 1]7.A4 = [—1 2 —1] (CO1) (TM)
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SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06

DEPARTMENT OF MATHEMATICS
l-semester: II Internal Assessment Exam: FEBRUARY-2023

1IMATE11- EEE/ECE STREAM CALCULUS and LINEAR ALGEBRA

- ———

[Time: 90 min] Note; Answer any 1 questi i h Max
Duestions Marks BLT
Nas | PART-A rh1
la. | Derive the expression for radius of curvature for a polar curve. 7 t:l oo
b. | Find the radius of curvature for the curve x* + y* = 3axy at the point ( 3%/, eyl 7 lua|™
on it. 12
c. | Expand log(secx) upto the term containing x* using Maclaurin’s series. 6 l-il;« o2
E OR
7a. | Show that for the curve (1 — cosf) = 2a, p* varies as 1. T L:: co1
L. | Show that the radius of the curvature for the curve atany point @ onthecycloidx=| 7 | ;4 ool
al(f + sinf), y = a(l1 — cos@) is 4:1::1:5{5,-"2] L2
e. | Expand ™" upto the term containing 2% using Maclaurin’s series. 6 |us|o
L2




PART-B

3a. | Solve (4xy+3y* —x)dx +x(x +2y)dy =0 ue& | s
L2

b. |Solve y(Zxy+ 1)dx—xdy=0. Et: o3

€. | Find the orthogonal trajectories of the family of curves §+;:%=L where 4 is the L1& co3
parameter. L2

OR

da. | soive [y(1+1/x) + cosyldx + [x + logx — xsinyldy =0 uu& co3
Li&

" Solve 'r-’-'+ ycotx = cosx. 2

c. Shnwﬂ'uﬂtlm orthogonal trajectories of the family r(1 - cos@) = a is the family
L1512 Ll

r(1 + cos@) = b, where a, b are constants.

01z Apply the hmwlﬂn.l:ﬁﬁ' calculus 10 solve probiems r:lamdtnpu{' curves.C02 Able to find the Taylor's and Maclaurin's series,
indeterminate forms, partial differentiation and maxima and minima for a furction of two variables .CO3: Analyze the solution of St

linear and non linear m-n:ltl'nﬂrjl differential equation
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(’T}y 1 SHRIDEVI INSTITUTE QF ENGINEERING & TECHNOLOGY, TUMKUR-06
=11 i B

DEPARTMENT OF MATHEMATICS
l-semester: 111 Internal Assessment Exam: APRIL-2023

ool

Mﬂhemaucsvl fﬂr le Engmuenng stream (BMATCIOL)
q 5, cf r 1 each Moduk

ARTDFRDd

form by taking the substitution X = =2¥=y

il MODULE-1 Marks
_n M
la. | with usual notation prove unt— =5+ {::) 7 |cCo1
B. | Find the radius of curvature for the curve y* = ‘1{“"1 , where the curves et the x-ads. 7 | om
c Shnwthattlmnnﬂuiﬂfmnﬂumu-ﬂhecmr"—l:l:*'r:ﬁsnﬂ varies inversely as r" 6 | COl
OR ==
lfﬂ
. | With usual notation prove that tang = rL—‘. 7 | co1
b Show that the curve 1 = a(1 + cos@) and r = a(l — cos@) cuts each other orthogonally 7 |t
c: Show that the radius of the carvature at any peint @ on the cycloid 6 | COl
x = (@ + sind),y = a1 — cos0) is 4acos()
MODULE-2
3a.  Expand log|secx) up to the term containing x% using Maclaurin’s series 7 | co2
1/ 1 ::I::ITl
b. at by X anyy X 7
Evaluate i) lim,_.o [T] i) lim,_g ('T] i
C. B co2
du  du | dw
If u =I{.t-:.n}'—z.:-1']=huwﬂm5;+si"; =0
_ OR
4a. | Expand log(1 + cosx) up to the term containing ¥* using Maclaurin's series 7 co2
P~
b, fx+y+z=uy+z=vandz=urw, find the value of :{{:ﬂ'} 7 |co2
= | Find the extreme value of the function f(x,¥) = X° + 3xy* = 3y —3x* +4 6 | co2
MODULE-3
5a. dy ¥ 7 |co3
Sotve <+ yix
b. | Find the orthogonal trajectories of the family rcosnfl = a". T oo
. |Solve xyp®—(x*+y*)p+xy=0. 6 | cod
OR
6 3. |Soive (4xy+3y* — x)dx + x(x + 2y)dy =0 G [T
[ b Find the general solution of the equation (px — -yl(py +x) = a*p by reducing into Clairaut’s 7 co2

HH.EAD - W
papt. Of Mathematics

s.1L.E.T., TUMKUR - B
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3
€ | If the temperature of the air is 30 C and a mesz! hall cools from 100°C to 70°C in 15 minutes, co3 j
Vs find how long will it take for the metal ball to reach the temperature of 40%? =
ph, s MODULE-4 : :
7a. | Find the angle between the curve r = alogd andr = o co4
b. 4
Evaluate (i} lim,_o (*%) ™ (il) lim, . (tanx) e co4
c. |Solke y(Zxy+ 1)dx—xdy =10 co4
= - - o LR
Ba. 11 12 13 14
12 13 14 15
Find the rank of the matrix 13 14 15 16 coa
14 15 16 17
b. | For what values of a and b the system of equation X+y4+z=6 x+2y+3z=10; x + m ]
2y + az = b has 1} nosolution ii) & unigue solution and jii) infinite number of solution, ]
€ | Expand e*"* upta the term containing x* using Maclaurin's series. =
MODULE-S
ga. 1 2 3 1
21 -1 0
Find the rank of the matrix 33 2 1 COs
i 4 & 2
h. | Test for consistency and solve Sx+ 3y +Tx=4; 3x+ 26y +2z=9, Tx+2y+10z=35 cos
£, Using Gauss Jordan method, solve
T+y+zr=11 3x-y+2x=12; 2x+y-z=13 cos
. A
OR
10a. | Solve by Gauss ;I'imin'aﬂun method
x+y+4r=12,4x+11y-Z =33 8r—3y+2:=20 ct
w7
b. | Solve the system of equations Zx ~ 3y + 20z = 25, 20x+y - 2z=9, 7x + 2y + 10z = 7
—18 using Gauss-Seidel method, taking {0, 0, 0) as an initial approximation.[Carry out 4
Co5
iterations).
€. | Using Rayleigh's power method find the dominant eigen valua and the corresponding elgen vector
25 1 2
ntl 1 3 ¢ l by taking [1 O 0]7 as the initial eigenvector [carry out 6 iterations] o
2 0 -4




9’«%‘ SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06
i ks lodnih DEPARTMENT OF MATHEMATICS

l-semester: 111 Intenal Assessment Exam: APRIL-2023

M L —L—|

ENTO dwEd

Questi MODULE-1 Marks|
o Mis
1a. | with usual notation prove that ﬁ = F:'; + rl.[%]t 7 |
at{a—.
b. | Find the radius of curvature for the curve = _f.:_*l' where the curves meet the x-axis. 7 |
[ Show that the radius of curvature of the curve r™ = a” cosnf varies inversely as r® & | ol
OR
2a. | with usual notation prove that tang = rE}. 7 |01
J__Ie. Show that the curve r = a1 + cos@) and r = a(l — cos8) cuts each other orthogonally T | col
[ “c. | Show that the radius of the curvature at any point & on the cycloid .6 | C01
x = a(@ + sind),y = a(l - cosd) is iams[%j
MODULE-2
3a. | Expand log(secx) up to the term containing x* using Maclaurin's series T | co2
b. Y. 1, 7 |co2
Evaluate i} limgp %} T ) limg.g (%} 5
c. B coz
fu , du , du
fu=flx—-yy-—z.z —.t}shnwﬂﬂla—:+--+;- 0
OR
4a. | Expand log(1 + cos x) up to the term containing x* using Maclaurin's series 7 | coz
b. | x+y+z=uy+z=rvandz=uvw, j’tndthemtun,r%ﬂ 7 |co2
b~
- ¢. | Find the extreme value of the function f(x,y) = x* +3xy: -3y  -3x* +4 6 |coz2
MODULE-3
7
53. | sove +%=yx cos
b. | Find the orthogonal trajectories of the family ™cosnd = a". 7 co3
c. |Solve xyp®—(x*+y*)p+xy=0. i
OR
6 a. | Solve (dxy+ 3y —x)dx+x(x+2y)dy=0 7 | con
b. | find the general solution of the equation (px — ¥)(py + %) = a®p by reducing into Clairaut’s 7 co3
| | form by taking the substitution X = Y=y

HEED i;.—-" v
s aathematics :
pept: O T KUR -8




¥

¢ | Whena switchis closed ina circuit containing a battery E, a resistance R and an inductance L, A
the current | build up at a rate given IWI.% + Ri = E.find | as a function of t. How long will it be, co3
before the current has reached one —half its final value, if E=6 volts, R=100chms and L=0.1
henry?
MODULE-4
7. | Find the angle between the curve ¥ = alogh andr = h—f; cod
| b. timx julrr'l P ':DT
Evaluate (i) lim, o (=) ™ (i) lim,(tanx)
c. | Solve y(2xy+ 1)dx—xdy=0 co4
OR
ga 11 12 13 14
|12 13 14 15
Find the rank of the matrix [ 1 4ec 16 co4
14 15 16 17
\
b. | For what values of a and b the system of equation x+y +2 =6 x+2y+3z=10; x+ cod X
L 2y + az = b has i) no solution_ii) a unique solution and ili] infinite number of selution.
c. | Expand e*™* upto the term containing x* using Maclaurin's series. 0
MODULE-5
9a. "z 3 &
21 =110
Find the rank of the matrix 33 2 1 o5
4 6 2
b. | Test for consistency and solve 5x+ 3y + Tx=4& 3x+ 26y+2z=9; Tx+2y+10z=5 c05
¢. | Using Gauss Jordan method, solve R
x+y+z=11; 3x—y+2z=12; Ix+y-—-z=3 cos
B OR
10a. | Solve by Gauss elimination method
Iy t+y+dz=12,4x+11y—Z =33 Bx-3y+2z=20 COSN/
b. | Solve the system of equations 2x — 3y + 20z =25 20x+y—-2z=9 Tx+2y+10z=
—18 using Gauss-Seidel method, taking (0, 0, 0) as an initial approximation. [Carry out 4 cos
iterations).
| c. | Using Rayleigh's power methed find the dominant eigen value and the corresponding eigen
25 1 2 C
vectorof| 1 3 0 |bytaking[1 0 0]7 astheinitial eigenvector [carry out & iterations] o
2 0 —4
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i

l-semester: 111 Internal Assessment Exam: APRIL-2023

sy 1] ] |

Mam:matms-l for Electrical & Elf::lmn.::s Engineering stream (BMA TE10] ]
3 '.. -.'-_-‘:l_-._l_i.-l I.I.I-""".. :_.

by taking the substitution X = » Y=y

Dueition MODULE-1 .
- =
1a. A3 L g 7 | co1
With usual notation prove that 7 + = (ﬂ}
. | Find the radius of curvature for the curve ¥ = @. where the curves meet the x-axis. 7 | o1
= | Show that the radius of curvature of the curve r™ = a" cosn@ varies inversely as r" 6 | CO1
OR
22 | With usual notation prove that tang = rﬂ. 7 |col
b Show that the curve r = a1 + cos@) and r = a(l — cos&) cuts each other orthogonally 7 | cO1
C. Show that the radius f the curvature at any point & on the cycloid 6 | CO1
x = a(f + sinf),y = a(l — cosh) is -lncus(%}
MODULE-2
3. | Expand log(secx) up to the term containing x* using Maclaurin’s series 7 | coz
b. Y i 7 | coz2
Evaluate ) lim,o (o) i) lim,p (1) ™,
€. 6 | CO2
du |, G, du
I u=f(x—yy-2z—x)showthat3=+ -+ =0
OR
4a. | Expand log(1 + cosx) up to the term containing x* using Maclaurin's series 7 |Cco2
I ——
. | x+y+z=uy+z=vandz=uvw, findthevalueof ;{—:'E‘-;‘; 7 | co2
= | Find the extreme value of the function f(x,y) = > + 3xy* - 3y -3x° +4 6 | COZ
[ MODULE-3
53. | solve :;E{-{:f:t 7 cos
b. | Find the orthogonal trajectories of the family " cosnfl = a®. 7 m?
c. | Solve xyp® —(x* +y*)p+xy=0. & | co3
OR
6 a |Solve (4xy+3y:—x)dx+x(x+2y)dy=20 co3
B | Find the general solution of the equaticn (px - ¥ilpy+x) = -:::‘p by reducing into Clairaut’s form co3

N




c. | Whena switch is closed in a circuit mﬁﬁ]ﬁli{g a battery E, a resistance & and an inductance L, the | 6
| current | build up at a rate given by L + Ri = E.find | 2s a function of t. How long will it be, before co3
e thu current has reached one —half its ﬂnalvah:e,, if E=6 volis, R=100chms and L=0.1 henry?

e l = i MODULE-3 = |
ia | Find the angle between the curve r = alog@ nndr=ﬁ; 7 co4
e 1 7

| Evaluate (i) lim,o (*2) ‘2 (i) lim, _(tanx)ans co4
c. iEnhre y(2xy + 1)dx— xdy = 0 6 | cos
OR
8a. | 11 12 13 14 7
. 12 13 14 15
|F:ndthu:nhafthnm:trh 5 i 18 i o
| | 14 15 i6 17 \
e (T :
y h, | Fo: what values of 2 and b the system of equation x+¥+2=6; x+2y+3z=10; x+ 2y + 7 cot
| . {az=lkhas i) nosolution il}aunique solution and iif) infinite rumber of solution.
© & | Expand e*™™* upto the term containing x* using Maclaurin's serles. !. 6 2
| | i
MODULE-S '
| 9 12 3 1 7
Z 1 -1 0
| Find the rank of the matrix o5
2 3 T 1
&4 6 2
b. | Testfor consistency andsolve Sx+3y+7xr=4; 3x+26y+2z=9; Tx+2y+10z=5 7 cos
c. Lising Gauss Jordan method, solve ]
x+y+z=11, 3x-y+2z=12; Ix+y-z=3 €os
1 OR
10a. | Solve by Gauss elimination method | 7 "
Zx+y+4z=12,4x+11y—-Z =33, 8x -3y + 2z =20 cos
| b. | Solve the system of equations 2x — 3y + 20z =25, 20x+y-22=9, 7Tx+2Zy+10z=-18 |7
! using Gauss-Seidel method, taking (0, 0, 0} as an initial approximation.[Carry out 4 iterations). cos
: ¢. | Using Rayleigh's power method find the dominant eigen value and the corresponding eigen vector of| &

1 5% B ‘lﬂrtakingl'l 0 0]7 as the initial eigenvector [carry out 6 iterations]

A |
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DEPARTMENT OF MATHEMATICS

SHRIDEVI INSTITUTE OF ENGINEERING AND TECHNOLOGY - TUMK
|: 1l

UR

I1-semester: | Intemul Assessment Exam: JULY-2023 munc‘ammntnm:munsmu

[T

e

Max marks;4(

Q.NO. PART-A Marks] BLT
la. | Use Newton-Raphson method to find a real root of xsinx +cosx =0 neaR Xp =4 e
Carry out the iterations upto four decimal places of accuracy. s Bl
b. | Thearcaofa un:lnm}mnﬂpnruimg to diameter (D) is given below.
] 1] 5 95 1040 07 | L2 | CO4
A Sﬂlﬁ 5674 6362 TO88 7854
C. Evalual:_[ - by using Simpson’s 1/3rd rule taking four equal strips and hence deduce an
approximate wilueaf m. 07 | L3 | OO4
= == |
OR
2a. | Find the approximate value of the root of the equations xe* = 3, using the Regula falsi method
carryout 3 iterations. 06 | L | OD4
"_h‘ai From the following table find the number of students who have obtained (a) less than 45 marks
-~ {h) between 40 and 45 marks.
Marks 3040 [ 40-50 [ 50-60 [60-70 | 70-80 | 07 | 12 | 04
No. of students 3l 42 51 35 3l |
€. | Find the approximate value nt'j;:"lzu'mﬁ df by Simpson's 1/3rd rule by dividing [0.7/2] intg
6 equal parts. 07 | 13 | €04
P.T.0
fied SHRIDEVI INSTITUTE OF ENGINEERING AND TECHNOLOGY - TUMKUR "
ol DEPARTMENT OF MATHEMATICS =
SRR ll-semester: | Internal Assessment Exam: JULY-2023 (BMATC20/BMATEZOL/BMATS2Z0M) =
[Time: 90 min ote: Answer any 2 full ions choosing one fi h :40
Q.ND, Marks | BLT
PART-A
1a. Use Newton-Raphson method to find a real root of xsinx + cosx = 0 near xp = m. 12 | oo
-~ Carry out the iterations upto four decimal places of accuracy.
. | The arca of a circle(A) commesponding to diameter (D) is given below.
D |30 85 |90 |95 100 y_‘ 07 | L2 | cos
A 5026 | 5674 | 6362 | TOBE | TEN
¢. | Evaluate _[uiﬁ; by using Simpson’s 1/3rd rule taking four equal strips and hence deduce an
approximate valve of . 07 | L3 | CO4
OR
2q. | Find the approximate value of the root of the equations xe* = 3, using the Regula falsi method
carryoul 3 iterations. 06 | L2 | Ccod
b, | From the following table find the number of students who have obtained (a) less than 43 marks
(b) between 40 and 435 marks.
Marks 30-40 | 40-50 | 50-60 | 60-70 | T0-B0 07 | L2 | Co4
No. of students 3l 42 51 35 3l
C. | Find the approximate value of j': /2 fcosB dB by Simpson’s 1/3rd rule by dividing
[0.%,/2] into 6 equal parts, 7 |13 | o
W
HEAD P.T.0

Dept. Of Mathematica R/
S.l. E T., TUMKUR -8




PART-B

3a
Determine f{x) as a polynomial in x for the following data wsing Newton Divided difference formula
x |4 -] 1 2 5 G | L2 | CD4
y (1245 (33 |5 [9 [1335
b.
;TME formula find the interpolation polynomial that approximate to the function describe by lhcl
ng
X i} | 2 5 il ol
fxy |2 |3 12 147
€. | Using modified Euler's method to sofve = = x 4 |./y | in the range 0 < x < 0.4 by taking h = 0.2 giveny
that y=1 at x=0 initially. 07 | 12 |cos
= OR
4 a, | Construct the interpolation polynomial for the data given bel ing Newton" i i
formula for divided differences gy S lﬂ'l'-'-l'F'f-"1ﬂD'1
X [2 T4 5 6 |8 [w 06 | 12 | CO4
Y |10 [9 [196 [350 [%268 [ 1746 -
b. | Evaluate [ 2 by taking 6 cqual parts using Trapezoidal rule. o | il
. .l;u'T‘tylﬂ‘: series method to find y at x=0.1,0.2,0.3 considering terms upto third degree given that
ept. Of Mathematics
SLE.T, TUMKUR -6
PART-B
3a mmsﬂm fix) as a polynomial in x for the following data using Newton Divided difference
a
x |-4 -1 0 (2 |5 06 | L2 | CO4
y | 1245 | 33 5 g 1335
b. |Use Lagrange’s formula find the interpolation polynomial that approximate to the function e
describe by the following data
x [0 |1 |2 3 07 | 12 | CO4
fix) (2 3 12 147
¢. | Using modified Euler's method to solve 22 =x+ /¥ in the range 0 < x < 0.4 by takin
h=02 given that y=1 at x=0 initially. 07 | 12 | cos
OR
4 a. | Construct  the interpolation polynomial for the data given below using Newton's general
interpolation formula for divided differences
X [2 [4 |5 [6 [&8 [0 06 12 | CO4
Y {1 Bty 196 350 | 868 | 1746
b. | Evaluate j'; % by taking 6 equal parts using Trapezoidal rule. 07 | 12| cos
c. Lls:d'i:ylm-‘s series method to find y at x=0.1,0.2,0.3 considering terms upto third degree given
uma=:1+:.-=:m;rw}=1 07 | 12 | Cos
—
7 ¢ READ
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‘dl = Hn h-F Tlrﬁlj
\ = 1.471%
g = 1.5930
D 59u3
s Ylok) = 1-534 BN
—_— Frqone)
H o 1 Y 0D 10D | @pp
o 1
h3
H | a6 il
100 il
5 | 146 93
1sh J
é 350 35 —3 L 0RA
359 )
g | 348 . hs
L0 144k L
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SOLUTIONS NARES

J=4= f(us) + (1-%0) (%, M) + (1 -¥e) (U-21) Lo ok)

4 (=) (w20 (%=1) f (%ar ¥, %2, %)

TR L S e
raonis)
I=§' dx
¢ arr
=6 , h:ﬂ v
.
= A=8
6
h=1
v | o Y ¥ Y W Sk )
Y l o My 4 3fc 6y Ya  —>Broms

7. i‘ndm =%[“&a*'ﬂ+” Ut rytyd] |~

= 5_;1& [ (4 %)+ al 44+ % +14 *%W.D]

]

083 [ 1.5 + 9 (3.412)]

I = p.69a0
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QUESTION SOLUTIONS VARKS
it
h.C grd = Y (a) 4+ (1-%) 'ﬂ’ffﬂ} 4 {u-10)2 4a) ).
o] :
{iom, No=0 , Hu:l ? ,FfﬁJH}, .1,'?.}51 | | MO,
YO = ylo) + Ay't0) 4 w2 g 4 d
i = 1 T Y {o)
E‘ r= 'I.'?'I' 1
R f's ¥4y
y'e) = 041 =]
® y"- antayy
‘d“iﬂ] =04 2 =a
® Y% atalyy" +40)
ldmlfﬂ] = 9 "—'?'3""""‘.5’
TSN S B ko Hip 0
we hawe to fend y (o), gles) , yloz)
~ Yeo) = 14 01 4 (o) by (0P < g3
G (0-2) = 1402 +(637> H5002)* = 135
Yo = 1403+ 0P 440030 = 1426 SEE ks
—_— B
.-f"f"
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DEPARTMENT OF MATHEMATICS

miréﬂ'| ll-semester: 1l Internal Assessment Exam: AUGUST-2023

MATHEMATICS-II for Computer Science & Engincering (BMATS201)

+ 2 Mull guestions ng one from each part

SHRIDEVI INSTITUTE OF ENGINEERING AND TECHNOLOGY - TUMKUR

WEVE RRER

BLT

Q. PART-A Minriy
ML
dy = -
- Use fourth order Rlungn-h'.uua method to solve (x +~ﬂE =1,y(04)=1atx=05 o | |
correct o four decimal places.
Apply Milne's method compute y al the specified value of x for :—: +xyi=0
b. [x o [0z | D4 0.6 Compute y{0.8) 07 | L2 | COS
| ¥ 2 1.9231 [1.7241 AT06
e | Given A = x2yzi + y*zx j + z%xy k let us find divA, curlA and V24 LI L
OR
~~ | Using fourth order Runge-Kutta method . find ' % iz | cos
~ " | y(0.2)for the equation E = ;'—; (0 =1 taking h=0.2
b | Applying Milne’s Predictor-Corrector method, find ¥{0.8) , from LJ"- =x*+y.given g7 | 12| cos
y(0) = 2, y(0.2) = 2.073, y(04) = 2.452,y(0.6) = 3.023
¢ | IfF = (3x%y - 2)i + (xz* + y*)j — 2x*2%k, find grad(div F)at (2,—1,0). " | L1 | coz
PART-B
3 Find the unit vector normal to the surface at the indicated poims | | 0;
* xyizt =4at(-1,-12) '
b Show that the following field F is a potential field and hence find its scalar potential | s
F = 2xyz®i + (x%z* + zcosyz)j + (2x°yz + yeosyz)k.
| Find the directional derivative of @ = x*yz + 4xz® at (1,2, -1) along 2i — j — 2k. 07 | L1 | C02
' OR
4a. | I the directional derivative of @ = axy? + byz + cz*x* at (=1,1,2) has a maximum pe L1 | coz
magnitude of 32 units in the direction parallel w y-axis find a, b.c.
If F=(x+y+az)i+(bx+ 2y —2)j+ (x +cy + 2z)k .find a.bc such that curl F=0
b. | and then find @ such that F = V0. 07 | L1 |CO2
2 Find the angle between the surface x% + y* + z° = 9and z = x* + y* - 3 at (2.-1.2) = S

Dapt. Of Mathamaling
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SHRIDEVI INSTITUTE OF ENGINEERING AND TECHNOLOGY - TUMKUR
TICS

SHRITEV] ll-semester: Il Internal Assessment Exam: AUGUST-2023

EETE LEE

8

marks:40]
Marks| BLT
, Use fourth order Runge-Kutta method to solve (x + y}% =1, v(04)=1atx=05 o D e
correct 1o four decimal places.
Apply Milne's method compute v at the specified value of x for :Im" +xyt =10
b. X 0 0.2 0.4 0.6 Compute y(0.8) 07 | L2 | COS
v 2 19231 1.7241 {14706
. | Given A = xZyz i+ y%zx j + z%xy k letus find divd , curld and V24 07 | L1 Co2
OR
~N Using fourth order Rung:wdﬁyuttaflffmd , find | o | 2| cos
y(0.2) for the equation i e (0) =1 taking h=0.2
b, | Applying Milne’s Predictor-Corrector methed, find y(0.8) , from % =x*+y.given g7 | 12 | cos
| y(0) = 2, y(0.2) = 2.073, y(0.4) = 2.452,y(0.6) = 3.023
e | IFF = (3x2y — 2)i + (x2® + y*)j — 2x* 2%k, find grad(div F)at (2,-1,0). " || co
PART-B
T Find the wunit vector normal to the surface at the indicated poimg o | | .
xyizt =dat (-1,-12)
b Show that the following field F is a potential field and hence find its scalar potential Sl | Ve
" | F = 2xyz®i 4 (x*2® + zcosyz)j + (Zx*yz + ycosyz)k.
.~ | Find the directional derivative of @ = x*yz + 4xz* at (1,-2,-1) along 2i — j - Zk. 07 | LI |CO2
OR
Ta.. If the directional derivative of @ = axy® + byz + cz’x” at (=1,1,2) has a maximum g6 | L1 | co2
magnitude of 32 units in the direction parallel to y-axis find a, b.c.
If F=(x+y+az)i+(bx+2y—z)j + (x +cy + 2z)k find a.bc such that curl F=0
b. | and then find @ such that F = v@. 07 | L1 | CO2
i - fpyt4zt= =x*+y*'—3at(2,-12
i Find the angle between the surface x* + y* + 2z =9andz=x"+y at ) | 1z |ons

W C i MEAD
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DEPARTMENT OF MATHEMATICS
1l-semester: 1l Internal Assessment Exam: AUGUST-2023

% SHRIDEVI INSTITUTE OF ENGINEERING AND TECHNOLOGY - TUM
SHRIDENY

MATE-IEMATI{:S 1l for EIE::I.m:aI & I:Iectmmn: Engineering (BMATE201)

KLUR

WRrE-TEEN

a,

hoosing one from each part _[Max marks:40]

Q. PART-A " Marks| BLT
MO,
& _ = =
o Use fourth order er.mg:-l{unu method o solve (x + :.r]d_t =1,y(04)=1atx=05 | -
correct to four decimal places.
Apply Milne's method compute y at the .speml"eﬁ value of x for 2 E" +xyi=0
b. X 0 0.2 T 0.6 | Compute y(0.8) 07 | L1 | COs
¥ 2 19231 !?Idl 1.4706
c. |Given A = x®yz i + yzx j + z%xy k let us find divA , curld and V24 7 | L) o
OR
~ | Using fourth hl:rdﬂ Ru?gt-ﬁu-mglhﬂ?d]ﬁ_ﬂd] e o6 | L2 | cos
y(0.2)for ¢ equation. o= = o i 0L00 =1 waking .2
b, | Applying Milne's Predictor-Corrector method, find y(0.8) , from :w—: =x*+ygven g7 | 2| cos
y(0) = 2, y(0.2)= 2073, y(0.4) = 2452 y(0.6) = 3.023
e. | IfF = (3x%y — 2)i + (xz® + y*)j — 2x*2%k, find grad(div F)at (2,-1,0) 07 | LI | ©O2
PART-B
Y F'm;:l : l._he unit vector normal to the surface at the indicated point Tl o
xy'zt = 4at(—1,-12)
b Show that the following field F is a potential field and hence find its scalar pmenli31 = R W
" | F = 2xyzi + (x*z® + zcosyz)j + (2x*yz & ycosyz)k.
. | Find the directional derivative of @ = xyz + 4xz® at (1,-2,~1) along 2{ - j—2k. | 07 | L1 jCO2
OR
44, | If the directional derivative of @ = axy? + byz + czx” at (=1,1,2) has a maximum o | L1 | co2
magnitude of 32 units in the direction parallel to y-axis find a, b.c.
If F=(x+y+az)i+(bx+2y—2z)j+(x+cy+2z)k . find ab.c such that curlF=0
b. | and then find @ such that F = V0. O | EAR fieies
. - T S =i 4yl = 2,-1.2
Find the angle between the surface x* + y* + 2 =9andz=x"+ y* =3 at ( )| o | i
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T trtowmal amermmuri ; Aug-a0a3

dub Code ! Ueah | wm I&gmhfﬂ.ﬁm
Mass
lo.f we hole Ay .V gd go of we0d
dx T3y
Hw]r_lr , Mo = 04
L SR
ylo:s)=?
~
e "lig"f‘h-'—ﬂig
G.4i+h =0:5
h = 0.\
it Ahall $tnst Compud Ko Ko ¥s, Xy
e Ky= hd(vesfe) = (0.) 4 (0.40,1)
= |D.] e (8 = D.ﬂ |
{ }[u.ﬂi] H =R
A e Kp = h_;[ 1.,4_?;_32,_{;4_%; =}{n.l}4(ﬂ-ﬁf;l.u55ﬂ

= ) [ : 4
0.5 4 103sq| = 0+ 0643

* K3 - h4[1n4l;,5.-'g[=+T"ﬂ),:u (0:1) 4 (0.45, 1.033¢5)

= (p.) [

o Ky = h"rr1ﬂ+h:'ﬂ'l+l{!:] = [[]-TJ .f—[ﬂ-gj', |aﬂ‘~:H:lJ

M—“‘" = [u-!}[ I
HEA‘D'..H ﬂnEJrl.u!-un = 0. 0638 —

;
0445 Lns:ﬂi} 3 U-Uﬂlm

Mo,

g
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wie hoau, Y(1e4h) = Yo + 1/, [kﬁih*i’ia*k&)
= 14V [o-08Mi 4 ar’u-nm)uf&nmﬁu.nuﬂ
Jl0.5) = 1. 0614 T
TeMods]
Vb | hen % $1y°=0 y(0.8) =2
1 ‘d q'= -1y |
A= 1-::.‘.' A
o =y
W= 0
e || A -0.9396 = ¢
L "1::#&4‘” | '
it i - 1.1%90 =% —r| R
bk b > - 12935 -4 I
Yo = 2 ts
b Yoy =
Fou pudicter
g, ga-}hh Loy’ - s 4 24,']
g;,”'} = 1. 9306]
|
g tdﬁ - "'[ii”g "'_..rm;
Eet [‘Mffﬂ;
fe) | ) !
g o o by (' 4aygy +ya)
= (.o ]ED
H:. = —1.186%
giaﬁ.. ite m ppucen {H‘lmuiﬂ., [-lllgi
'ﬂ = Yot 1?3['11*’ + diyy! +H¢,J
H"I = {.219F
" Y ==1.190)
_— M
el (el
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Gden r '!Frh'z: +{d'!11j+ Zaib'f.
D dA= 9.7 - (: +EI'J'H]' ){"ﬁd:f-}td“'z'xyfﬁa"f)
= dnyz J-JIJI'H. +azny

M [

ﬂ-ﬁ,! E"l-ﬁl —-| LM 0WA
W) V- o | oWy oR
EG y oyt F L
= dyZ @z + Ay —> [2Meng
W) God® = vxd. | T ] K
951%'5' Yoz
R e 2y
= [11"-13")? = (FY- ) & (24 2%)y
= % (g7 7+ y(FE)5 Ryl a)y —prewy
S Pk
By cale. fony) - Y ) dezp, Yozt , hep
gt
Ki= hfldterfe) = [0.0) £(0,) - 0.8 - —2 || Movw,
Ka =h..f[n+-’% ,tguwjéj = (0.0) (0.0, 1) = 0.166% “>{ivaon,
ka - h-r ( 1n+h‘£ ; Iﬂ'i.'l 'l'l‘%J = {ﬂ-ﬁ]-j‘-{ﬂ-‘jhﬂﬂﬁ} - n-r‘ﬁiﬂﬂ“b{'ﬁ
Ra= hf(xoth, gotls) = (0.9) 4 (0.0, 1. 1663) - DTN
s "L'ﬂ-u-'J
lﬂ["n-1"h-] = ldﬂ'{' 1."[“ fE|4§'tg +EE‘§-’;-|{.],)
=14 Ve (0.2 4 2l0.1869) +3(01662) 30,1414 )
Ylo.s) = 1.1619 —%
bM

=

Derjl uf!'u‘nth'u"”” N.,/
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..F . -.
3
a b. fitwam % = J“d
2L 115 H*: "l..a-i-'ﬂ
La= ﬂ 1':'& H-Lr:l
2204 | ye@.0%3 Y = .08
Wy = ﬂ-ll u}'a.ﬂgﬂ 'i,;:ﬂﬁ.L >
20 | 43003 9 - 3.239
".u‘ﬁ‘i' "*’1 S |
Y =
Fn pudicte,
.dli‘ = Hﬂ‘}%‘_[lﬂﬁq"ﬂull-ﬂﬂgr'] [~
=3+ ‘ILE*;E (3 (d08l) - 5.5 —JI’B'-‘-"B‘?U
(f
Loy = k6B -
Feu rmdm&}
By = Yo hfg {Hﬂul"'ﬂi“}q‘”
- Q53 40 (2516 +4(8930) 4 4 b54)
lﬂiﬂs 8. 3953
i lld,]: - J....ﬂl.'i-?.'i' ﬁ%’
_— 2
ac| ghen F=lay-2)iy 11154'1"').{-5‘51%
dvF e v.F

R (%1" % -Eziﬂ { (39%y-2)t4 (2l (ot 24

g_E}-.. ETH -FMH!-JH-'.;I
v.F=¢

Now, grod (divF) = gradd - y¢

—_—n

i
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Dept. Of Mathematics
S.LET, TUMKUR-86



bie howls,

vé = Et ¢ 54 0 I
oty it
99 = (gy-1a* 2;
#(2,-,0) (69 102 T 4 (6xtRYYT 4 (gt —ofswomy
ﬂ*f#rh'—ﬂ = =61 "1'&11'J'-£§E -—'prlm'it,
I l_TI-Mmth!:F
3 . Lt p- ’.'lld'! ¢
v$ = ﬂﬂ‘.mhmd ¢
oy oz
.yl ’
A vd lnla.quh-dz,}ﬂf-a'lHr.k
at (=1,-1,9)
1 ?41'*:--1':&] - hHTJI&j 4L
= rh (1435-¢) —>{3veres)
the suqubud  uwnit weder newnal 7 - o4
. (V]
M= —&(l+35-¥) :
el LEAE
Vailren) -—-—U—E—J—E—J —> 3o
1
, - 6 Mok |
b fulen = Qe o
3 ¢ F= anyzdiy (x :-!_}Ifsﬁlﬂrzjj.J.[aI"gz.medx
=3
UXF = i i ¥
Y %\ Yoz

gty 22 (%244 zoyz) |9 :"H: +{losyz)

= r‘[mﬂr_ Yz Aty feoge) - gty f—HﬂﬁHHm z)
- ['-ﬁ‘.lgz - dyz) 1y (9 Z'?-G‘Ia“f} ? ;

Iieres
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(ortider, 4= F

.i|+ﬂ‘+ ] +_§§;£ = awya’i 4 [l z008yz) i 4 (94 ylory=) g

‘-"-'> F__‘_i,  — &1H"Ti
._.j‘L

= [anydr +41(4:7)

= 4*— 1y2? 4 4)1p2)
o | 1'?.3“.}:{@31
oy

¢ = [ (W24 ztryz)dy 4 4 (1.2)
d - 2y 4 dtnyz +4(0.2)

=

= 04 = qnyz 4 Yeedyz
7
¢ = ([ayz $yyz)da +4s(%y)
§ = Wy dfnyz +f50ny) —nSMongs
L s Choost, o, (g,2) = ﬁrﬂaz
'{':’{Ii;’!'] =
{3 (ny) =0
: 0.3 —a | | MG
. 4 = 1%y2% dinyz [ FMag]
3c. d= wyYz + e
v = T& f +7%U +%4£x
9 = (wyzthe) i+ (02)] 4 Wy 4eva)k
'pff “.r"l'}"ljl
ﬁh,-m} = bi-j-10k — [3vory
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pndt J‘I-#‘l«'ﬂ"ll:lj_, ®e & vedon m Hh dbuctten u.f 2P-[-0k

M= 8i-jak a7 i e
\RTRAE 3

Ceoude R oo fesofoiok). [ af-I-
v N = (g-]-10K) (@ ;9

= 3

l.

|
i

ies]

4o

Hawfmum cdludlina dodveling ¢ aleng veh and #n the
divudfon panalldl 46 Y-0db the wagnitude & 30 wnit

Vé.j = 32 a [-1,1,2)
We hoalt, g4 '-ﬂftgih?ﬂit

vq = (ay®43c2’29)i 4 (2avy+bz)] 4 (by+de’z)y
At h.lllﬂ

T4 ° (04 0)5 + (-9049b)f 4 (b-4s0)x —

New , gGd.j- -da4ab=32
-a+b = 1€
dtne U4 b pesalld to y-amis
O+ =0 and b-kl=p
Solving His g™ we o,

ﬂ.Z-I":: bii}'t E--I

———

A WONLE,

B
T Maouds |

hb

wie hoarfp shew thot Gl F=g

VyF - ‘ J v
A" Yoy %z

(y4z) [z4%) (uiy)
= (1) = J(1-) + 1 (1-1)
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* pew W w  tanstdan vq=F

Q4T+ v = (44214 (240 +0ag)e

e ,_‘:% =4t o4 (e £y

$= wysxz 4y
= 0 .
ﬁ - Z4 . @ :[{141]% +d'..1“13,}
¢ =Yz+1y 4+ f3(02)
= 00 - 14
-uj;- 1ty qS:I{'I-}HJdE -]—-F,{‘I,HJ
¢ = Az 4yz4f, (1Y)

Wb ws Choo fi(yz) =Yz

falzt) = 12
43 () = vy
s =0y gz A2

=3 MO

—a{ | MR

m@i

FMardy

§c.

Gown, ¢ = w2427 and ¢ - 14y
Ve = 40l 40
¢ %: T‘ij ﬁ 4

Vi = Ini4dyi 4z 2 [V, = 2(2-742)
'ﬂ'¢l} = E':'lr +:de-_ K

ff &1 omgh b two metvmal we hows,
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SHRIDEVI INSTITUTE OF ENCINEERING AnD TECANOLOGY - TUMKUR
A

Second Semester B.E Degree Examination

Mathematics-11 for Electrical & Electronics Engineering Stream-BMATE201
Time: 120 min -~ USN: 1M - 1AT Max marks: 60
Note: I. Answer ONE FULL questions choosing one full question from cach part.

2 FTU Formuda Hand Book Peravitted
F. M: Marks, L: Bloom s level, C: Conirse onlcomes.

FART-A M |L |C
Q.01 |a Lise Newton-Raphson method to find a real root of x log,, ¥ = 1.2, correct to three decimal places. | 7 L2 | COl
b From ihe following table, estimate the number of stadent who obtained the marks between 40 and 7 L2 [0
450
Marks less then{x) 30-90 | 40-50 | 50-60 | 60-70 | T0-80
Mumber of studemts (v) il 42 1| a5 £ |
c E‘HIJLH:_L 1_1'; dx taking T ordinates and applying Simpson's (3/8)" rule Hence deduce the 6 L2 | COI
walue of lim, 2.
OR
Q.02 |a Given :—; =1 -I-f « ¥=2at x =1, find the approximate value of y at x=1.4 by taking step size | 7 L2 [-O02
h=1..2 applying modified Euler's method. Also find the value of y at x=1.2 and | .4
b | Given E = 3x + E ,3(0) =1 compute v (0.2) by taking h=0.2 using Runge-Kuita method of 1T |L1 |cOo2
‘& fourth order.
¢ | Giventhat==x—y? andihe data y{0)=0, ¥(0.2)=0.02, y(0.4)=0.0795 , 0.6)=0.1762. 6 |L2 |CO2
Compute y at x=0.8 by applying Milne's method.
_ 3 oy e S OR
Q03 |a | FinddivF and curl F where F = 9(x* + y* + 2 — 3nyz) 7 _[L2 | CO3
b | Show that F = (2xy® + yz)i + (2x%y + x2 + 2y2) + (2¥%z + x¥)k is a conservative force 7 [L2 | CO3
field. Find its scalar potential.
C Findllutngleb-em'amlhiumﬂ+y‘+:*=9ﬂnd'z=x’+:.r’—3ur{1..—1.2j_ 6 |L2 |CO3
PART-B
Q.04 Find the laplace transform of i) ™% (2cosSt — 3sin5t) i) S L2 | CO4
Find the Laplace transform of the square wave function of period 2a . defined by 7 | L3 [CO4
fl:.t'}'{ E, D<t<a
_I-E, a<t<2a
¢ | using Convolution theorem, find the inverse Laplace transform of 1) {“—’”5 6 |[L2 |CO4
5 il
OR
A a 1 — ¥ 5 s '.-lII
Q05 18 | Find inverse laplace transform of i) L 'La—f’-:,_-ﬁf-tu-—} :sm 52 {im
N b cost0<t<m 7 |L2 | CO4
Express f(t) = [ms!t. <t <2m interms of the Heaviside unit step function and
cos3t b > 2n
hence find laplace transform.
¢ | solve the differential equation by using the laplace transform method 6 |L2 |CO4
&
:T::* y=sin2t, y(0)=0,y'(0)=0
1 PART-C E
Q.06 | a Express the vector (3,5.2) as a linear combination of the vectors (1,10}, (2,3,04,(0.0.1}0of |7 |L2 | CO5
Va(R)
b | Define a subspace. Show that the intersection of two subspaces of a vector space Visalso |7 | L2 | COS5
asubspace of V. -
¢ | State the rank-Nullity theorem and verify the theorem for the linear transformation 6 |L3I |CO5
T:R? = R*definedby T{x,v,2) =(x+2y—2.y+z.x +y—22)
OR
007 | a Prove that in V3(R) , the vector {(1.2,10(2.1.00,(1.-1,2}} are linearly independen. 7 L2 | CO5
Prove that T: R* = B? be defined by T{a.b,¢) = (3n,a — b.2a + b + c) is a linear 7 |L2 | COS
transformation. =
¢ | Define a basis for a vector space. Determine whether or nod the vector »t\ 6 |L2 |CO5
(1,1,2), (1.2,5), (5.3.4) form a basis of R°.
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iRy DEPARTMENT OF MATHEMATICS aS,
SCHEME OF SOLUTION
ACADEMIC YEAR: Q2 = 3 3 Insernil Anseen nbdd . .
S soruToN =
PART - A
| 0. £iu)= Klog oy -1.9
'ilrl'} = Iﬂﬂf‘i']ﬂa"ﬂ- | Mo
—I‘-E.ﬂ]' ==-l.ad 40
" £01) = ~1-8) <D
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SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06
: DEPARTMENT OF MATHEMATICS
Wi [l-semester: | Internal Assessment Exam: DECEMBER-2022

31MAT21- TRANSFORM CALCULUS, FOURIER SERIES AND NUMERICAL TECHNIQUES

e T

Ti ote: Answer any 2 full question ing one from each [Max marks:40
PART-A
1. ) Find the Laplace Transform of 2¢ + “==25 + tsint (cO1)(5M)
b) Find the Laplace Transform of te™tsin2t — E’:[—_E'f-ﬁ (coaj(7m)
[t lst=a = - -
ARFO={f Dot 2oy fE+28) = £(2).Show that LIf(8)] = = tanh ( }} (co1)(7M™)
OR
3
2.a) Find the Laplace Transform of (i) cost cos2t cos3t (i) {\-"E - “-1@ [co1)(EM)
- cost,0st=n
b) Using unit step function, find the Laplace Transform of f(t) = {mslt,ﬂ St=2Im (co1){7m)
cosat,t > 2m
¢} Using Laplace Transform evaluate j’: e~tt sin®3t dt Mt [co1)(7m)
D
Dept. Of Mathematics P.T.0
-S4+ F-Fitrito
- SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06 -
| DEPARTMENT OF MATHEMATICS @.@
GHRIDEY| lli-semester; | Internal Assessment Exam: DECEMBER-2022 Py,
21MAT31- TRANSFORM CALCULUS, FOURIER SERIES AND NUMERICAL TECHNIQUES
Time: 90 min] Note: ' ing one from each ax marks:40
PART-A
~. 1. a) Find the Laplace Transform of 2° + oo + tsint (cO1)(6M)
b) Find the Laplace Transform of te~'sin2t — m : (co1)[7m)
_ft st=a e st s
&) If f(£) = {Eu il 2a) = f(t). Show that L[f(t)] = = tanh (2 (co1)(7M)
OR
3
2.a) Find the Laplace Transform of (i) cost cos2t cos3t (i) [:1,1'? - % {co1)iEm)
cost, 0 =CS W
b} Using unit step function, find the Laplace Transform of f(t) = jcosit, =t = 2n (CO1)(TM)
cos3t, t > 2n
¢} Using Laplace Transform evaluate J'ﬂm et sin®3t dt [co1)(T™m)
P.T.O




PART-B

y oy i

3. a) Find the inverse Laplace Transform of (i ST

b) Using Convelution theorem, find the inverse Laplace Transform of e

¢) Solve by using Laplace Transform techniques "' = 3y’ + 2y = e, y(0) = 1, yi0)=-1

OR
¥ 253 = B4 45
4. a) Find the inverse Laplace Transform of S==r 0 .
b} Using Convolution thearem, find the inverse Laplace Transform of =Ty

¢) Solve by using Laplace Transform techniques E -2 :t—: +x =gt x(0) = 2.x'(0) =-1

W
HEAD ;

 Matnematics
%S ?‘E? “TUMKUR -8

PART-B

) !51—1}1 : 5
3. 2) Find the inverse Laplace Transform of (1) == (i) mreerss
b} Using Convolution theorem, find the inverse Laplace Transform of Bealy

¢} Solve by using Laplace Transform technigues "' — 3y  +2¥ = e y(0) = 1,y'(0) = -1

OR
: 25 =65+5
4. ) Find the inverse Laplace Transformof =—————
l=prl4 1156 "
b) Using Convolution theorem, find the inverse Laplace Transform of TSI

i
¢} Solve by using Laplace Transform techniques in - 1% +x=etx(0)=2x"(0)=-1

e
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SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06 8702003

'@ DEPARTMENT OF MATHEMATICS
SHROEV] Ill-semester: 11 Internal Assessment Exam: JANUARY -2023 M ,;-J
L 2R L J1IMAT31- TRANSFORM CALCULUS, FOURIER SERIES AND NUMERICAL TECHNIQUES -

-h parnt x marks:40

1. a) Using Runge-kutta method solve the following differential Equatim:zT".'; =x(y+ Eﬁr] at x = 0.1 under the given
condition y(0}=1, ¥"(0) = 0.5 by taking h = 0.1 (cos)(6M)
b) Using Milne method obtain an approximate solution at the point x = 0.4 of the problem

%-r 3x :—: — 6y = 0,5(0) = 1, ¥'(0) = 0.1, ¥(0.1) = 1.03995,y'(0.1) = 0.6955, y{0.2) = 1.138036,

y'(0.2) = 1.258,¥(0.3) = 1.29865, y'(0.3) = 1.873. (COSHTM)
¢) Derive Euler's equation (COS)(TM)
OR
7
2. a) Compute y{0.1) given E =ylandy = 11},% = 5§ at x = 0 by RK method of fourth order. (cos)(6M)

.~ b) Using Milne method obtain an approximate solution at the point x = 1.4 of the problem
2$= dx+ 2 y(1) =2, y'(1) = 2, y(1.1) = 22156,y'(1.1) = 23178, y(1.2) = 24649, ¥'(12) =
26725, y(13) = 2.7514, ¥'(1.3) = 3.0657 (COS)|7M)
¢) Solve the variational problem & ['(12xy + "' Jdx under the conditions y(0) = 3 and y(1) = 6 (COS)(7M)

n P.T.O
ni_Of Mathamati b B
. LE.T., TUMKUR-6
SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06 *72299%
e DEPARTMENT OF MATHEMATICS
b Ll l1l-semester: 11 Internal Assessment Exam: JANUARY-2023 w pr
21MAT31- TRANSFORM CALCULUS, FOURIER SERIES AND NUMERICAL TECHNIQUES 2
Time: 90 min] Note: Answer any 2 full questions choosing one from each part [Max marks:40
PART-A
1. a) Using Runge-kutta method solve the following differential eq uatinn% =x3y+ Ej at x = 0.1 under the given
- condition y{0)=1, ¥’ (0) = 0.5 by taking h = 0.1 (cos){em)

b) Using Milne method obtain an approximate solution at the point x = 0.4 of the problem
:l-F}' +3x % — 6y =0,y(0) = 1, ¥'(0) = 0.1, »(0.1) = 1.03995, ¥'(0.1) = 0.6955,y(0.2) = 1.138036,

y'(0:2) = 1.258,y(0.3) = 1.29865, y'(0.3) = 1.873. (CO5){7TM)

) Derive Euler's equation (COS)(TM™)
OR

2. a) Compute ¥(0.1) given % =y'andy =10 ,%—i = 5§ at x = 0 by R¥ method of fourth order. (COs)(emM)

b) Using Milne method obtain an approximate solution at the point x = 1.4 of the problem
2% =4x + % 1) =2, ¥y (1) =2 y(1.1) = 22156,y (1.1} = 23178, y(1.2) = 24649, y'(1.2)=

26725, y(1.3) = 2.7514, y'(13) = 3.0657 (COS)(TM)
¢) Solve the variational problem & LI{IEry +¥" )dx under the conditions y(0) = 3 and y(1) = 6 {cos)(7m)
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PART-
3.a) Dhtaintlanurierseﬁemff{x]=? ind < x < 2m. Hen;ededunethatl-%+%—;+ ---=%
(co1)(em)
. £ _[x JO<x<w
b) Obtain the Fourler series expansion of the function f(x) = {En’— nm ey <o Hence deduce
T
that 1L=+ 3i!+ %4. __.-u""—B (co1){7m)
: g =k ,—m<x<0
¢) Obtain the Fourier series expansion of the function f{x) =} “{x{n.ﬁnmededute
i, 4.1 _=
thatl=s+z—5+ ——-=3 (co1)(7m)
OR
4.8) F f(x)=x(2r—x) in 0=x < 2w Hence dedmethat$+ %+ -5-15+ -——= '—; (co1){6m)
b} Find Fourier series of f{x) = |x| in I::— p:,rr} . Hence deduce that % + ;—, + # § == % (CO1)(7TM)
1«1—E —r<x<0
¢) Obtain the Fourier series expansion of the function f{x) = = (co1)(7m)
1] ==, D<x<m
" L
s
]
—
{:' ' HEAD
Dapt Of Mathamatics
g I.E T, TUMKUR -6
PART-B
3. a) Obtain the Fourier series of f(x) ="—? in 0 < x < Zw. Hence deduce that 1 -;+;——%+ - —=E
(Co1){sm)
b) Obtain the Fourier series expansion of the function flx)= {2;_ r'?r i': i ;rr' Hence deduce
CRVIED T n? : o
B e o e [CO1)(TM)
. . . : . -k ,-m<x<0
¢) Obtain the Fourier series expansion of the function f(x) = K lercn Hence deduce
1,1 1 m '
1 e e (Co1)(TM)
OR
4.a) If f(x)=x(2n—x) in 0Sx S Im Hemedcdur.ethit;ii + %+ 51—,-1- -— —=% [CcO1){6M)
:
b) Find Fourier series of f(x) = |x| in (- rr.ﬂ}.Heme deduce thatl—ll+ !i:-I- ~;—,+ - = -=—'-5 (co1){7m)
+E ~rexal
) Obtain the Fourier series expansion of the function f(x) = ’:'k (co1){7m)
l -?J D":: < 1T
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SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY. TUMKUR-06  wsrssses
% DEPARTMENT OF MATHEMATICS @
iRl Ill-semester: 11l Internal Assessment Exam: MARCH-2023 -

2IMAT31- TRANSFORM CALCULUS, FOURIER SERIES AND NUMERICAL TECHNIQUES

Time: 3 hrs] [Max marks:100
Note: Answer any FIVE full questions, choosing at least ONE question from each module
MODULE 1
i __ cosit-cos3t
1. a) Find the me Trel\}nsﬂfurr: of te "sin2t e (co1){em)
' a
b) If f(t) = {2 et =t ein St + 2a) = f(t). Show that L[f(t)] = si, tanh {“2-’) [co1){7m)
) Using the convolution theorem find the inverse Laplace transform of m (co1)(TM)
OR
2. a) Find the inverse Laplace Transform of (i) L—L (i) :ri+|5.-r.+13- {co1)(sm)
cost,0st=sn
A} Using unit step function, find the Laplace Transform of f(t) = {cos2t,r <t < Zn (co1){7m)
cos3t, t > 2n
c) Solve by using Laplace Transform te:hmques v 2 T Tx= et x(0) = 2,x'(0) = -1 (CO1)(7™)
MODULE 2
3. a) Obtain the Fourier series expansion of the function f{x) =x* n-mr<x <m (COZ)(6M)
b) Find HaIF—H&nse Fourler series expansion of the function f(x) = (x = 1)* in 0 < x < 1 and hence show that
R (co2)(7Mm)
c) Find Fcrurlzr series enparulnn of y up to first harmonic if it is given by (Co2)(7Mm)
X 0 | 2 3 4 5
fix)| 9 18 |24 28 26 20
OR
4. a) Obtain the Fourier series expansion of the function f(x) = {21: _ :Iﬂ-f: iir;!r' Hence deduce
N that 2+ i+ L+ --—=E (co2){6M)
nsxsly
b) Obtain the Half Range Sine Series of f(x) = | (co2)(TM™)
I:I:'I x)r=sx=l
¢) Expand y as a Fourier series up to first harmonic if the values of y given by (coz){Tm)
x| 0 nfé6 | mf3 | n/f2 /3 | 5n/6
y|198|1.30 |105 |1.30 |-0.88 -0.25
MODULE 3
: : 1,]x|=1 o e
5. a) Find the Fourier transform of f(x) = L} x> 1° Hence Eﬁ'UﬂEL Tri:t (CO3)(6M)
b) Find the Z-transforms of coshnf and sinhn@ (co3)(7m)
¢) Using z ~transformation, solve the difference equation . + Gty + Uy = 2" 4y = O,u; =0 (co3)(7m)

A\




05
1CE

OR
6. a) Find the Fourier transform of e"“:ﬂ,a = 0. Hence deduce that it is self reciprocal in respect of Fourber series.
(co3)(6M)
2ri+3z
b) Find the inverse Z-transforms of D y {cO3)(7M)
= <
¢} Find the inverse cosine transform of Fo(a) = {1 i'g ;I.I =1 and hence evaluate j': “T'" dt (co3)(7m)
MODULE 4
7. a) Find the solution of the parabolic equation ty, = 2 when u(0,t) = 0,u(4,t) =0 and
u((x, 0) = x(4 — x) taking h = 1. Find the values upto t=5. (Co4)(10M)
h}mﬂh+%=ummwmmmmuauﬁmum (coa){10M)
| b S - 9
a Ay Iy 1o
o Sy ta 2
o 6B 1 v

OR

8.a) Evaluate the pivotal values of the equation iy, = 16y, taking h = 1uptot = 1.25 ,the boundary
condition are u(0,f) = u(5,t) = 0,u,(x,0) = 0 and u(x.0) = x2(5-x) (cOoa)(10M)
I:]Enlwup+unﬂﬂrnr1l1¢iqummuhwimmﬂmu'ﬂuﬁug.i.mhﬁuw {coa){10M)
oo lg 5o

Eoo
20 —P— 0
A0 o PR

o . o

MODULE 3

9. a) Using Runge-kutta method solve the following differential !quaﬁnng = x*(y + '-:_—:J at x = 0.1 under the given

condition y(0)=1, ¥"(0) = 0.5 by taking h=01 (COs)(ena)
b) Using Milne method obtain an approximate solution at the paint x = 0.4 of the problem -

Ly 4 35 2 _ gy = 0,y(0) = 1, ¥'(0) = 0.1, y(0.1) = 103995, y'(0.1) = 0.6955,y(0.2) = 1.138036,

dx
y'(0.2) = 1.258,y(0.3) = 1.29865, y'(0.3) = 1.873. (cOS)(7TM)
¢) Derive Euler's equation (cos){7M)
OR
10. a) Compute ¥{0.1) given % =y andy =10 .E = § at x = 0 by RK method of fourth order. (COs)(eM)
b) Using Milne method obtain an approximate solution at the point x = 1.4 of the problem
EE = 4x + {E ¥ =2 y(1)=2 y(11)= 22156 ,'(1.1) = 23178, y(1.2) = 2.4649, y'(12) =
26725, ¥(1.3) = 27514, y'(1.3) = 3.0657 (cos)(TM)
¢) Solve the variational problem & [ (12xy + 3™ )dx under the conditions y(0) = 3 and y(1) = 6 (cos)(7M™)
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oy SHRIDEVI INSTITUTE OF ENGINEERING AND TECHNOLOGY - TUMKUR a2
9.5 o DEPARTMENT OF MATHEMATICS
Lo conts [V-semester: | Internal Assessment Exam: JULY-2023 (22MAT41) "“:r-"‘;
nswer any 2 full questions i ch pant M 4
QN PART-A Marks] BLT
0,
la. | If P is the pull required to lift a load W by means of a pulley block, find a linear law of the form|
P=mW-+c connecting P and W, using'lnlm following data
P 12 15 |21 25 % | L2 | CO3
W 6 |70 100 | 120
b. | Find the parabola of the form ¥ = a + bx + cx* which fits most closelv with the observations.
X -3 -2 -1 0 | 2 3 o7 | L2 | co3
¥ 4.63 211 | 0.67 0.09 | 063 | 2.15 4.58
c. | Find the coefficient of correlation for the following data
K |92 |89 |BF |86 (B} |TF | |63 |53 |50 07 | L3 | Co3
¥y |B |83 |91 |77 |68 |85 (54 |82 |37 |57
OR
2a. | Fit a least square geometric curve ¥ = ax” for the following data
X | 2 3 4 5 o | 12| cos
y 0.5 2 (45 |8 [125
b. | Find the coefficient of correlation for the following data
X I 2 i |4 5 07 | L2 | CO3
Y ulz 15 3 |¥ |7
e |If Bx—10yv+ 66 =0and 40x — 18y = 214 are iwo regression lines. Find the mean
of x's and ¥'s and the correlation coefficient. Find &, if o, = 3. 07 | L3 | CD3
PART-B
In & partially destroved laboratory record, only the lines of regression v on X and X on ¥
¥ available as 4x — 5y + 33 = D and 20x — 9y = 107 = 0 respectively. calculate ¥, and t % | 12 | cos
coefficient comelation between x and v.
A random wvarable X takes the wvalues -3.-2-10123 such that probabilit
b | plx=0)=P(x<0) and P(x=-3)=P(x=-2)=Plx=-1)=P(x = 1) = | k| Cco4
P{x = 2) = P(x = 3). Find the probability distrubtion,
- Derive mean and standard deviation for binomial distrubtion. o7 | 2 | coq
OR
Show that if @ is the angle between the lines of sion tanf = —d{-:-""—(-i-:—-ri)
i = regres atai, \ ¢ o6 | 12 | coa
Find the mean value of K such that the following distribution represents a finito
probability distribution. Hence find its mean and standard deviation. Also find
b.|Plx=1)LPlx>1and P(-1=x = 2). 07 | L2 | COd4
X -3 -2 -1 0 1 2 3
Pix) |k 2k 3k 4k | 3k 2k |3k
. Derive mean and standard deviation for pgssion distrubtion. o | 12 |-coe

" ( ;ﬁh g..ﬂ?
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DEPARTMENT OF MATHEMATICS

SHRIDEVT I'V-semester: Il Internal Assessment Exam: AUGUST-2023

Mathematics-IV (2IMAT41)

LILEESA RIS CARCMNS

SHRIDEVI INSTITUTE OF ENGINEERING AND TECHNOLOGY - TUMKUR

ng one from each pa ax marks:40]

TERFE. FEE

=

If the mean and standard deviation of the number of comectly answered question in a test given to
4096 students are 2.5 and V1875, Find an estimate of the number of candidates answering
cormrectly (1) & or more guestion (ii) 2 or less (iii) 5 questions.

i

A 4 coins are tossed 100 times and the following result were obtained. Fit a binomial distribution
for the data and calculate the theoretical frequencies.
Number of heads | ] 2 3 4 i

Frequency 5 29 36 |25 |S '

a7

I a certain factory turning out mzor blades there is a small probability of 1/500 for any blade
be defective. The blades are supplied in a packets of 10. Use poisson distrubtion to calculate 1
approximate number of packets containing (i) no defective (ii) one defective (iii) two defecti
blades in a consignment of 10,000 packets.

T

L1

OR

In B0 families with 5 children each how many Tamilies would be expected to have (1) 3 boys (i
5 girls {iii) either 2 or 3 boys (iv) atmost 2 girls by assuming probabilitics for boys and girls to b
equal.

The number of accidents per day(x) as recorded in a textile industry over a period of 400 days is
given. Fit a poisson distribution for the data and calculate the theorectical frequencies.
% 1] | 2 3 4 5

§ 173 168 a7 F] 3 |

€.

2% of the fuses manufactured by a firm are found 1o be defective. Find the probability that a ba::l

| contakning 200 fuses comains (i) no defective fuses (i) 3 or more defective fuses.

L1

coz

PART-B

2 0<x<3

. _ | i
Find the constamt k such that f{x) [ SierePenin is a pdf  Alse compu

L1

((Pl<x<2) (iiP(x=1) (ii)Plx>1) (iv)Mean (v)Variance
The marks of 1000 studemt in an examination follows a normal distribution with mean 70 :;ﬂ
standard deviation 5.Find the number of student whose marks will be{ijless than 65 (ii)more

75 (iii) between 65 and 75 [given: @(1) = 0.3413]

L

L1

The joint distribution of two random variable X -ﬂ.m:ll Y is as follow

- 2 7

| I8 114 1/8

5 I I8 1/8

compute the following 1) E{x) & E(y) 2) E{XY) 3)a, &a, 4) Cov(X.Y) 5 p(X.¥)

o7

L1

€05

OR

4 a.

If x is a normal variate with mean 30 and standard deviation 5 find the probability that
(D26 =x <40 (ii)x =45

In a2 normal distribution 31% of the items are under 45 and 8% of the items are over 64. Find the
mean and 5.0 of the distribution. [Given: @(05) = 0.19, 8(14) = 0.42] |

Li

Li

The joint Probability distribution of two discrete random variable X & Y is given
f(x.¥) = k(Zx + y) where x and y are integer such that 0 Sxs2 andO0sy =3 1) Find
value of constant k i) marginal probability distribution iii) Show that the random variable X a

¥ arc dependent iv) compute E(x), E(y). E(xy), E(x*), E(y*), oy o,

Non v
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SHRIDEV] INSTITUTE OF ENGINEERING AND TECHNOLOGY - TUMKLUR

: DEPARTMENT OF MATHEMATICS
SHRIDEV] Fouarth Semeser BE [1-Internals Dates | 1022023 "-r:.f
knthematical Foundation for Computing. Probability and Statistics-21MATCS41
Time: 120 min LISK; By marks: B
Mote: I Answer ONE FULL questions choasing one full question from sach part
2 VT Formidla .Fﬁmlh_:.l'ﬂm-t Permiinted 3 M H'_Erj:.:_ £ Rloom s Tevel, 7 Coprse amicomes
PART-A M|L |C

Q.01 |a | Fitasecond degree parabola for the following data 7 | L2 o004

% 1.0 |15 |2 5 |2 35 4
W 11 |13 |16 (20 |27 |34 4.1

b | The following table gives the height of father(x) and sons(y): T | L2 | O04
X 65 |66 |67 [67 |68 |69 |TD 72
y |67 |68 |65 |68 |72 |72 |69 |71
Find the lines of regression and Calculate the coeflicient of correlation.

¢ | Ina partially destroved laboratory record, the lines of regression of y on x andxony are |6 | L2 | CO4
available as dx-5y+33=0 and 20x-9y=107. Calculate ¥ and ¥ and the coefficient of
correlation between x and y.

OR

1002 [a | A random variable X has the following probability function:Find the value of k and find | 7 | L2 | CO3
mean , variance.

3 -2 -] 0 I 2 3
Plx) |0 |k |02 |2k [03 |k

-3

Find the mean and standard deviation of the Binomial distribution D03

¢ In a lest on 2000 clectric bulbs, it was found that the life of a particular makes was normally | 6
distributed with an average life of 2040 hours and standard deviation of 60 hours, Estimate
the number of bulbs likely 1o burn for i) More than 2150 hours i} Less than 1950 hours
i} Between 1920 and 2160 hours

(o

Co3

OR

003 |a | The joint distribution of two random variable X and ¥ is as follows: 7 | L2 | CO5
compute the following i) E(x) &E{y) i} E(xy) i) Covixy)  iv) plx, y)

K =4 2 T

I 178 1/4 1/8
5 174 |/ 1/8
b | A certain stmulus administered to each of the 12 patients resulted in the following change |7 | L2 | COS
in blood pressure 5, 2, 8.-1, 3, 0. 6,-2. 1.5.0 and 4. Can it be concluded that the stimulus will
increase the blood pressure? (¢4 For 11 d./=2.201).

¢ | A sample of 100 students is taken from a large population. The mean height of students in -~ | & | L2 | CO3
this sample is 160 cm. Can it be reasonably regarded that in the pepulation the mean height
is 165 cm and the standard deviation is 10 cm a1 5% level of significance?

PART-B

Q04 [a | Define tautology. Show that {{pVq W(p = rIAlg = r)] = r is a tautology by constructing | 7 | L2 | COI
the truth table.
b | Test the validity of the arguments using rules of inference T | L3 O
(~pVvg)—=r
r—(svt)
- EA~1U
e =% =

a
¢ | Given direct proof and prool by contradiction for the sttement “if n i% an odd integer then | 6 | L2 | COH
n+9 is an even integer”

. ]
ANy

Dept. Of Mathematics
S.I.E.T., TUMKUR -6 \W_,,,/




105 Prove the following using the law of logic [= pAa{~ga rviligAr)vi{par)—=r 7 [L3 [COl |
Find Whether the following arguments are valid or not for which the universe is the set of 7 |L2 [CO1
all triangles. In triangle XY Z, there is no pair of angles of equal measures. If the triangle has
two sides of equal length, then it is isosceles. 1T the triangle is isosceles, then it has two
angles of equal measures. Therefore triangle XY Z has no two sides of equal length.

For any two integers m and show that i) m+n is even iiimn is odd, 6 [ L2 | COI
PART-C
06 ) _[3x=5 forx>0 ; T L2 |02
Let £ from R 1o R defined by f(x) = [-3: 1 for x & () Determine the R0, 1),
5 ¥ amt = -}
f(5/3) (i) Find £ (0), £~ (=1), [~ (=6)
Let fand g be the function from R to R defined by g(x) = ax + b and gix)=1=x+x% |7 |L2 | CO2
if gof(x)=9x*=9x+3.Findaandb.
Define Graph isomorphism. Determine whether the following graphs are isomorphic or not. | 6 [ L3 | CO2
r - ." h ] 3
al e -
OR —
Q.07 Let f:A = B, g: B = C and h: ¢ = D be three function then prove that {hoglof = 7 | L2 | CD2

ho{gof)

Let A={ 1 2.3.4.6} and R be a refation onA defined by aRb if and only if “a is multiple of | 7 L2 [co2|™
", Write down the relation R, relation matrix M and draw its digraph

Dvaw the hasse diagram representing the positive divisors of 36 6 | L2 OO

HEAD PRINCIPAL
Dept. Of Mathematics SHRIDEV INSTITUTE OF
5.LET, TUMKUR-8 FNGINEERING AND TECHNOLOGY
TUMKUR - 572 106



SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06

@ DEPARTMENT OF MATHEMATICS &
SHRIDEV] SCHEME OF SOLUTION
ACADEMIC YEAR: 20ud -4 3 3 Internal Assessment SUBJECT CODE: & | 1 HT{EJ{

- Madbeanaticat andadsor. or w)‘?/ FIMATCS K
'ﬁﬁﬁif‘ H Pﬁﬁiiff:ﬁ;- anol Sfatiereh

QUESTION SOLUTION MARKS

MOk

@ o B{fzﬂxrl-f-ét‘ﬁi— 4 =
Y= arz‘+ bsx "'”':,J ;ELf.gt =aXx +lriricTx

3 b
=S R iz re o2t

JI -

y

=3 k A
Tz=IFs f;'?a;-f; i Sxtzmoys, Te=161-875]- ¥
=) Tt = 5H8UT  Sxy =HFES, IL‘? = 15k W
az0 240 bz=—018%8, C=(0aS"

@ x =68, '?gi?:%i X=x—% Y‘:*'a""?d ==
TRy =34 EXI6 TyUA

— t"ﬂ
T = XY = 0

oSz y* 5 T

(39) = ZxY (x-2)
In"

‘a{: 0.£€x 4+ 24. 13-
@©| wx-57 =32 } 9
wE =97 = loF

= =13, *?'pr’i‘—
x = 0-4SY +5.3%
¥ ot (fofE ofx) alro-sfd o )

'_3_:&_5{!'[ 7 3 Iﬁ"é

—

xF =06 =
@ o| hlk=°H S s |
=my ’ L) ol ]n-l ﬂ-,L_:ﬂ.Lia-}.'iﬂ-ll ==
Hean (ge) = T x; pox) —
= a€0 k=
32— —_—
Vasiania ¥V = Tz i) — - \\p—/ 3 a

=216



T MARKS

QUESTION SOLUTION

N, ; 2 il
e o

po= Expld v= TEpoed ~ p
e S b |
= e Iliffj_}:h&-r}ﬁ.pn‘ro

—_—

po= P

o s
2@ J= 2000 g = O L

T e T —ao09
5 £o

@ Fvl'::r. "..-'-".l.lﬂ'i) =

F— 2190 2«09 =65
T o

p(3 »/-6¥) =05~ plec2 < 1.6%) .
= 005

9500 X 0-05 = 10 bufb

}@ plx <1 JﬂD

2 = I‘?jﬂ-—..?ﬂ“{_ - - 023

g
-G - = 2 =083
P2 £-0-83) = P&? 0-83)=0 s - plo _) | s
= (o R A1
9500 X0 J0 = 500 bal bA ity =
= ol st butsn of X
DN

L2 ! =L —
.f&q 0-50 0s0o

ol lsdribation of )

M
! = 2 7

o35 0331025 T

= Tx S&) ()= 79, 9¢ Mﬂ/
- =3 - 0-91 s

Dept. Of Mathematics
& |LE.T., TUMKUR -6

—] —

|



e L

0 ]‘_ SOLUTION r MARKS
E(rY) = T%9,4% ¢,)
——il P e

S |
6; = E(X") -

A v L
EH’:):: J.'i;L F0x;) ECr*)= r‘ﬁ;' ?{Ff) | -2 —
LTEJ.- .-_'-“}"'i? ﬁ"],:_:l E_EYL)'& !

&t =h = = 15-8F |
Cnf@n?jﬂﬁ'—fﬁx'ﬂ-f&h f
§(x,y)= CovxY) =02 ‘

5% & |
1 :.FL "’""] Vn — i
=
e ] .r-_-. X, = 2. 583

2 __r-ﬁ-‘r':r ]L
| J--" _.L—- -E[lj = —
.S {..ﬂ‘-!') We |

- ‘-153‘3‘1 G{ﬂbﬂ'wﬂ&?ﬁu‘ﬁ | B
2. 3.037+ pept- T FUME

— . E_I,LIE. ke

"{: = u?‘E ':1"3'_75- e
- qoT 2i 20

g (1) = ol SO £= v ho of. _#.451‘,:11“1__
fﬂiiuﬁ'aﬂ . paul ot ineveafs $he st — =y

on E 3

= | e
m=jec T =I€0 & =40, - A = _
The height op Stucknts 1A 1S (el
Pﬁ' i mMean :

‘ﬁ:'ﬁw

A O
mean HJ“T"‘L_”" Ve F:FEEUE

than {fu}- ‘;;fcs‘)

|\



e e~ ¢ SOLUTION
E“ﬁ-l__"__}"' = 5 _= & ot Lie A Ghe |—3—
E_FJ’JFL *ﬁeﬂ ione |
1y in geetecl ond p4 ° aecepbect -

o) A com pour*:i f:&repﬁﬁhﬁm which % True Jor all |
pokitive truth valus af 64 tomponen €A PA (lq,.{,b.c:ﬂl

-hluéﬂﬁj?,
P N Py P—=v | o =% @-ﬁf)h{ﬂ_ﬁﬂ ang| c—v
©Olo 11 | O ! I 1 0 f '
2 I S ) I " | n 0 | | L]
ol | | | _ & ® \
C e ) ' T I
e |1 \ ? l' O o |
J [ ;
L 1o lo |1 ) \ |
| | o O & i |
i O
| \ | I I l 1'

T [:Q}}PVMJ ﬁa_?jh[f—hi F‘Jfﬂ A rﬂﬁhrﬂl._ghlirdu—m:ﬂ e

Sﬁﬂn?ﬂ.m
w[CNPvﬁ.ﬂ—afﬁvﬁJ ﬁMﬂhIMLL ,m(_'mu_._:;,mﬂi [ - |:j -;H_
)| [_fm?xw)—-afh-ﬁﬂ ;\[Na hm{—*—] [D,_.._,ngmnu. La wz L
T [CMP“IW)-%:!.TE vﬁ)]nm[ﬁvt (MT] B f1 =l
~ w[wpNy] T De mogertl
- pavY [:Exa ﬂﬂ(:]ud “‘”‘3
= p

i ﬂdﬂﬂ- ‘nfc ey
BTG ety r 1 )

ar! Mt9 L an even N

: @ Divect preeg .
iyl i frue

ety ety




|
| S e

MARKS

| pothekih ! —PAR wevIe
'H"j W:Tf+fmphm j.e N 1A adal]
!pdm['ﬂ‘”"‘ P mtq = aktl £9
ntq =gk +io divitibl by 2
| n+q A €ven }nkﬁtf {T
'!P“'-H— ; q/ A fotie
ke Controdli edion
. Tpnﬁ.l:,ql-h: Aldeme p—>V 12 Salse
e p 16 Brus and. a5 14 Lalfe
dibaijdogs Take 4 T4 folie
N+ q it an add ;nﬁ‘ﬁt?“
N+ = 2kt
n=g k9
n=ak-%
71 fh an even in
e pis falte “T
Henes oede QO hampton q. mfﬂﬂ?,
@_@@:' Pt PA frese

FI. d.n;‘l"llf :L.[a.. Erl'. l::-.-
ey

—o? -

[thCpJﬂ.mfﬂw’ E[wn-r‘)xrﬂpnﬂ ]é-———';""r’“
T:} E_n?qhi..ﬂ{]:v{‘:nn j__ﬂﬂ

tus [P A (208 AT) jv[wmj VAL 1
ﬁ[{fﬂf’ﬂrﬂﬁijhflftﬂﬁﬂu’[?ﬁﬂ [;p.-_-,,pnmgwrn’f; Lmﬂ
._'______———-'-_'_'__.—-—

gy bution o

o ndy e e g

= [w (pva) Av] v [ (v ] 7 in Lommarl

[ e {PT*‘U'& v (¥ u'ﬂj] AY [,"mmmr_,_}ﬂ_f-qw Lauuj

Ef'-! 'LHVJHF{PVW}J Ao [nverts .La..ﬂ
[ro] AC  [Tdntity bas

::,:--'E"

= ¥ —> RHS

pept. O Mathematics
S.1.E -'I'.,TUMHI-_IH -B



wn__: SOLLTION e _rmiir%_'
;D__S : Sii!-' ﬁ-]‘-‘ all- 45ian Lég.';__ g .'Il" = ]
Ryt > hat & Sl BT
ey | ey jLoleleh -
e hat & eapeal M?JEE J
i S gLL’PEc, = N J,_.L
A x2es py —=> V)
ap(x) —> T(x)
_____.‘l}—’rﬂ—l_-_
ot pead
[P{iﬂ-—?ﬂfﬁ&ﬂh[:wﬂ.t}——affx]]q& f.j-r(‘q_'g]. & J—|_ i
5 [prad - van] At —5¥eBD] A 2 T2 B thog i i fh @
== [Ffa.'j-—;ﬁ'ffnu_j] ﬁnJTEn.} Mﬂdm Pnﬂﬁf’.
= mpfm} |
a3 g wvalidk -
P s ondl . AFE both edd 75 '
o0 oddl a
oy @ MED °h even and M 7
H‘T‘Pﬂ : F‘.ﬁﬂumb -fﬁ.l:l.f Vi Y ELI‘IDL T are ﬂd
m=2kt n=-atl+rl w), NEE j e
MmN = {,ﬂhﬂ)i{ﬂlfl' 5
b . v bl e e
gnen= Qkt+alt * AN T il
m+h 1A BVEN
N ~C,§¢:+ujf.’ﬂ{+1) =y
i ot
= KL Akt al+!, mhh:.it ;;_hb'ﬂ
anhn 1P acld SRR
O o_> o/ Pg YU
e - e ——— ————— N —
) flo) =1, deny =5 == n
25h) = =5 =or L)y 70) it |



bﬂm[mé.c,c{,ej} =3

S.1.E.T., TUMKUR-6

SOLUTION
., fla) SE;:}_ ﬂ':';_'fﬁj [ ol
Lot .‘r’_*fe} e 5 [ — L
$on) = —dxti=o E
2x-5 jﬂ =1y, 40 F ﬁ{'~3‘:ﬁﬂ)
b = EJ
,friﬂ}:gfa {3 5}13}.1:.) 2
To fincl {T'(“ij T o 3.
”.Ff-"l.]:'_:f_ I:‘f{g =0 .:'.‘E_':.'J-é -%—f:?'.
fixd =
F = |
-'-F-I'E"‘g}g = —3z4+l=4€ E' e
don) = € —3e=-¥ }
35 = =Y 3 = -}'—f ?:'{3 #-.ﬂ =1
i "',fj fi"fj?‘:ﬂ 3 |
3'(6) #o
?ffméj = 92 - 9213 Sélia
—
!f{ﬂﬁ&} .f.m,f-bjl — ?xl-——‘??ﬁ '8 3
| Fax—-b +a’ e B oanb = 72 -9% 1:3 e
ate® 4+ 2lrak o) £{- bid) = T Gx 3 sl
5 et 2 x> 2 and cor¥
Cyunting {h Co iti'es y ("J——
-ﬂ_,ﬂj == | A :
d.=-3, = o
- M Ww‘mﬁgﬂéL
o hik m- EE IR qﬁl T e, =L
éj’”j‘@f’ﬁh, it ;?}L o Such it Fﬂ}[_fafmrv':. :;L
Gplafi0 - ﬂﬂg At Seto @L—rﬂ;waﬁﬂﬁw e da £A
Ho closh °0F ol 7r .
4)43_@ vertreied | | Vi j=8 \A el
Fdge: 1Bl =1 HEAD "
Dapt. Of Mathematics



 SOLUTION

| -Pfa/@ Iu"I:G_J ]E#f:‘i

; , |

deg (uv, 0, 2.4,3) =3

{hop ot § () -
o dtx) = (h2g) (#00
- “g YORRRE b &

::i?ﬁ LHS 2= ?UD
he/ npf:) = h(Godo)
: = h(gGm) D

= hipip)
:h{j} %3-301)

= R#S

} B -"I W |
|
E |

B —

P=11 23k 86}

(6.2) (63) (6¢) (3.3) (1,‘;,}}

Redation watfrix

B ionay
o= O Gy

| =y = e

L
V-—

R::{{',h N C2,) (3,0) Ch) (6D €2,2) f:x,,lﬁj FJ_!_

j 4 o) —
5,,.—-" e
i:;- i;'i'“-!;;E.ﬂu:ll

]
L___BBE’Ih

Dapt. DfHalhemath::s
S.EE.T..TUMKUH-E



[ MARKS |

Q SOLUTION
ML ]
%gizf) {}s—jiL 2, 3. M 5,'?: (2, fg!*lﬁj -
f = R = {{u.u f:‘ff;_l-)[@'@i Crty Cné) Ci ?} Clrs) |
| (1) €1, 30) € 2) [Cnd [2,8) €212 L)
(2,18) (2, 3¢) €3.3) [[3,0) £3042) |
(3,19) (3, 3&) (4, 4) cy,36) (66
: l6,18) 06,36 03.9) [(9.18) €239
1»'["\ (i 1) CI1E1€) C1%.3¢) 635';3{)_1[
k :55 :
-2 1

e

HEAD
Dept. Of Mathematics
SLE.T. TUMKUE &



Shridevi Charitable Trust (R)

Shridevi Institute of Engineering and Technology
@ . {An IS0 WM 2008 certified Institution)

Sira Road. Tumkur — 572 106. Karnataka @@

SHRIDEVI  pEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING

INTERNAL ASSESMENT TEST ND-1
Sub: Transformer & Generator Subcode: 21EE34
Sem: 370 Date: 10.12.22
Max Marks: 40 Note: Answer any two full questions Duration: 75 Minutes

-1 (a) Draw and explain the full load phasor diagrams of single phase transformer for lagging, leading
an unity power factor. d

b) A 5 KVA ,500/250 V, 50HZ single phase transformer gave the following readings
0.C.Test : 500V, 1A 50W(L.V side open), 8.C Test: 25V, 10A,60W(L.V side shorted). Determine the

[10M)

i) Efficiency on full load . 0.8 lagging p.f i) voltage regulation on full load, 0.8 leading p.f. [10M]

OR
()-2(a) Explain Open & short circuit test on single phase transformer. [10M)]
(b)Explain Practical ransformer on no load. [10M]
)-3(a) Explain the conversion of 3 phase supply to 2 phase with necessary diagram. [10M]
(b} Write short notes on star- delta and star - star connection [1OM]

A OR

- Q-4 (a) Explain equivalent circuit of a transformer referred to primary and secondary, [10M

(b) A ISKVAZI00 10V wansformer has R1=1.75 ,R2=0.0045 .The leakage reactance are X1=2.6 X2=0.0075 .
Calculate Equivalent resistence, reactance,impedence referred to primary and secondary and full load copper loss.

[10M] q N
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Shridevi Institute of Engineering and Technology

IRIEET Sira Road, Tumkur - 572 106. Karnataka
"~ DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING
INTERNAL ASSESMENT TEST NO-I
Sub: Microcontroller Subcode: 21EE43
Sem: 4™ sem Datexz /7 /23
Max Marks: 40 Noide: er any twao full i Duration: 75 Minutes
Q-1 (a)Explain pin diagram of 8051 microcontoller. [10M][CO1]
(b)List difference between Microcontrloer & Microprocessor. [0SM][CO1]
i Show the content of instruction ADD A #50 MOVA #250 [0SM][CO1]
Or
Q-2(a)Explain different Addressing modes of 8051 Microcontroller with example. [06M][CO1]
{(b)Explain internal architecture of 8051 microcontroller, [1O0M][CO1]
(c)Explain Program status word. [MM][COI]
Q-3(a)Explain how to interface external 64k bytes of RAM memory with 8051, [1OM][CO2]
(b)Define Microcontroller.List difference between CISC & RISC. [1OM][CO2]
Or
Q-4 (a) Explain the following function of pins /O ports ,EA PSEN ALE,RST. [1OM][CO2]
(b) After adding show the states of CY Ac,Parity flag.a)BF and 1B. [05M][CO1]
(c)Explain Stack push and pop. [05M][CO1]

‘@/}; Cl \‘\\I\W\W
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@ Shridevi Institute of Engineering and Technology

SHREIDEWI]
ES e Sira Road, Tumkur — 572 106. Karnataka
DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING
INTERNAL A MENT TEST NO-2
Sub: Microcontroller Subcode: 21 EE43
Sem: 4” sem Date:3i%/23
Max Marks: 40 Note: Answer any two full questions Duration: 75 Minutes
Q-1 (a)Explain Swap, Xchd, Jump,Call [co2][10M]
(b)Explain CALL and RET instruction Execution. [co2][05M]
(c) Explain Assembly Directives. [co2][05M)]
OR
Q-2(a)Write a Cprogram to complement The value AAh 800times. [eo2][10M)]
(b)Write an Assembly language program for addition of two numbers. [co2][05M)]
(¢)Explain MULAB, DIVAB,ADDA MOVA R INC@R [co2][05M]
Q-3(a)Explain timers and counters with TMOD register. [co3][10M]
(b)Explain steps to receive data transmit serially. [co3][05M]
DExplain Serial communication. [co3][05M]
OR
Q-4(a) Write a 8051 Cprogram to turn bit P1.5 ON and OFF 50000times. [eo3][10M]
(b) Write a 8051 Cprogram tosend ASCII character a,b,A.B to port 1. [co3][05M]
() Write an 8051 Cprogram to send values of -4 to +4 Port P1. [co3][05M]
» - b o
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ﬂm.w Shridevi Institute of Engineering andTechnology @a
: \ Sira Road, Tumkur — 572 106, Karnataka
DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING

INTE ' NO-3

Sub:Microcontroller Subcode: 21EE43
Sem: 4* sem Date: 12/09/2023
Max Marks: 60 Note: Answer any one full question from 1,2&3

MODULE1
Q-1{a) Explain different Addressing modes of 8051 Microcontroller with example. [10M][CO1]
{b) Explain imemnal architecture of 8051 microcontroller. [10M][CO1]
(c) Explain Assembly directives used in ALP.
MODULE 2
-2(a) Explain MOVC MOVX SUBB MULAB DIVAB. [10M]{CO2)
{b) Explain SWAP XCHD DINZ Jump Call [10M][CO2]
MODULE 3
Q-3 (a)write an 8051 C program to get status of bit P1.0,save it and send it 1o P2.Teontinously [0TM] [CO3]
(bYWrite an 8051 C program to convert packed BCD 0*29 to ASCII and display on P1 & P2.  [07M] [CO3)
(c) Write 8051 C program to toggle all the bits PO and P2 continusly 250 ms delay. [06M]) [CO3]
Answer ONE question from each part
MODULE 4
Q-4{a) what is an interrupt and explain types of 8051 interrupt. [O8M][CDd]
(b} Compare Interrupt and Polling. Explain steps in executing interrupt. [06M][CO4)
{c) Explain the function of pin RS232 connector. [B6M][CO4]
Or
Q-5(a) Write a ALP &C program to transmit serially HELLO at braud rate of 98040, [10M] [CD4]
(b} Write a C program to bring byte of data serially one bit at a time P1.0 [10M] [CO4]
MODULES
O-6{a) Explain the control byte of MAX 112 serial ADC [10M] [CO5]
(b} Explain the function block diagram of 8255 [6M] [10M][COS5]
Or
Q-7(a) with a block schematic explain features of 8255 PI chip. [10M] [CO5]
(b)Explain the steps to interface ADC 0808 to the 8051 microcontroller. [10M] [COS]
L G- W R \\Pldan"
Signature of staff Signature of HOD Signature of Principal
SHRIDEV] INSTITUTE
ENGINEERING AND TECHNOLOG
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. @  Shridevi Institute of Enginclering and Technology, Tumkur -06 @ @
Department of Electrical and Electronics

- Pt —
SHRIDEVI :
EX INTERNAL ASSESSMENT — 1
Sub:Elctric motors ' Sub code: 21EE44
Sem: [V sem ' 3 g Date: 13/07/23
" Max Marks: 40 ST Duration: 90 Minutes
Note: Answer any two full questions
MODULE-I
1. a) Derive the torque equation of a D.C Motor. &M (CO1)
b) What are the applications of D.C shunt motor, Series motor and compound motar. 6M (CO1)

¢) A 4 pole D.C Shunt motor takes 22amp from 220v supply. The armature and shunt field resistances are 0.502 and
10062 respectively. The armature is lap connected with 300 conductors if the flux per pole is 20mwh, calculate the speed

and the torque developed. M (CO1)
' ' OR - :

2.a) Draw the power flow diagram of a DC motor and derive the condition for maximum efficiency. SM(CO2)
b) Explain the characteristics of D C shunt motor. ; 6M(CO1)

¢) Briefly explain the losses in DC Motor. . GM(CO2)

MODULE-T1

3.a) With a neat sketch, explain the working of three point starter. 10M(CO1)

b) With a neat sketch, explain the flux control method and potential divider control methods for DC shunt motor.
; OR
4. a) With a neat sketch, explain the ward Leonard method of speed control of DC metor. 10M{CO1)

bjA 230v de shunt motor runs at S00rpm and takes armature current of 50A. Find resistance to be added to the field
circuit to increase the speed from 800rpm 1o 1 000 rpm at an armature current of 80A. Assume flux proportional to ficld
current. Armature resistance=0.1562 and shunt field resistance=250L1. \\Dﬁ/ 1OM{CO1)
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SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06

(An IS0 9001:2008 Certified Institution)
- Department of Electrical & Electronics Engineering %
SHRIDEV] b
il e ELECTRIC MOTORS (21EE44)
SECOND-INTERNALS
IV Semester Duration:90Minutes
Max Marks: 40 Date:16.08.23
Note: Answer any two full questions
MODULE I
1. a) Discuss the torque-slip characteristics of a three phase induction motor including motoring, generating and
braking regions. 10M (CO2)
b) Explain briefly Field's test for determination of efficiency of DC series machines. 10M (C0O2)
OR
2. a) Explain back to back test as two identical DC machines and calculate the efficiency of the machine as
generator and motor. 10M (CO2)

b) Hopkinson's test on two machines gave the following results for full load: Line voltage= 230V, Line current
excluding field current =50A, motor armature current=380A, field currents 5A and 4.2 A. The armature resistance of
each machine is 0.0020). Calculate the efficiency of each machine. 10M {CO2)

MODULE Il

3.a) Define Slip. Derive the Torque equation of three phase induction motor and obiain the condition for maximum
efficiency. 10M (CO2)

b)Describe Swinburne’s test with the help of neat diagram to find out the efficiency of a DC machine. What are the
main advantages and disadvantages of this test. 10M (CO2)

OR

4a) A 400V, 4 pole, 3 phase 50Hz star connected induction motor has a rotor resistance and reactance per phase
equal to 0.01£2 and 0.1€2 respectively. Determine i) Starting torgque i) Slip at which maximum torque will occur
iii) Speed at which maximum torque will occur iv) Maximum torque v) full load torque if full load slip is 4%.
Assume ratio of stator to rotor turns as 4. 10M (CO2)

b) With a neat sketch explain the construction and working of Universal motor with torque slip characteristics.

10M (CO2)
L:E."E"LE"F @. W Ban—x M«LM/
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SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06

: (An ISO 9001:2008 Certified Institution)
- Department of Electrical & Electronics Engincering
SHRIDEVI IV semester CIE 111 Internal Assessment Test: 14.09,23 ‘R‘-T," ,,_.wf
Al ELECTRIC MOTORS (21EE44) e
Max Marks: 60 Duration: 120 Minutes
Note: Answer three full questions selecting one full question from each module.
MODULE -1

1. a) Derive the torgue equation of a D.C Motor. 6M (CO1)
b) What are the applications of D.C shunt motor, Series motor and com pound motor. 6M (CO1)

€} A 4 pole D.C Shunt motor takes 22amp from 220v supply. The armature and shunt field resistances are 0,502 and 1000
respectively, The armature is lap connected with 300 conductors if the flux per pole is 20mwb, calculate the speed and the

torque developed. 8M (CO1)
OR
2.a) With a neat sketch explain the working of three point starter. 10M(CO02)
b)With a neat sketch explain the back to back test on two identical machines and calculate the efficiency of a
machine as a generator and motor. 10M{CO2)
OR
3. a) Discuss the torque-slip characteristics of a three phase induction motor including motoring, generating and
braking regions. 10 M (CO2)
b) Explain briefly Field's test for determination of efficiency of DC series machines. 10M (CO2)
Module 11
4. a) Name the different methods of starting of squirrel cage induction motor, Explain the star delta starter of a three
phase squirrel cage induction motor with a suitable diagram. 10M{C03)
b) Explain. any two methods of speed control of a three phase induction motors. 10M{C03)
OR
3. a) Explain with double revolving field theory of single phase induction motor diagram. 10M{CO4)
b) Explain with a neat diagram, the working of a shaded pole single phase Induction motor. 10M{CO4)
Module 111
6.a) With a neat sketch explain the construction and working principle of a A.C.Servomotor. 10M(COS5)
b) With a neat sketch explain the construction and working principle of a Linear Induction motor. 10M{CO5)
OR
7. a) Explain the grid connected stand alone operation of induction generator. 10M{C04)
b). Explain with a neat diagram, the working of a capacitor start and capacitor start capacitor run single phase
induction motor. 10M (CO4)
Sigmature of Staff Signature of HOD Signature of Principal
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SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06 T
9@“ DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING = =

L=

INTERNAL ASSESSMENT - I, NOVEMBER 2022
Semester : V Subject: POWER ELECTRONICS Sub Code: 18EE-53

Max Marks: 40 Date: 12-11-2022 Duration: 1% Hours

NOTE: Answer two full questions :

I a) With neat circuit diagram and input, output waveforms explain the control characteristics of power

devices [CO1] 07 Marks
b) With neat circuit diagram and input. output waveforms explain the different types of power electronics

converter circuits, [CO1]08 Marks
¢) Discuss the major industrial applications of power electronic converter circuits [COT1}05 Marks

2 a) With the help of neat block diagram, explain briefly peripheral effect associated with power converters
[CO1]06 Marks

b) With the help of neat wave form, explain the reverse-recovery characteristics of a power diode and also
obtain an expression for peak reverse current [CO1]08 Marks
c} The reverse recovery time of a diode is 5uS and rate of fall of diode current is 80 A/uS.

Caleulate i) the storage charge Qpg 11} peak reverse current | gy [CO1 06 Marks
3 a) Briefly explain the different types of power diodes and its applications [CO1]06 Marks

b) With neat circuit diagram and waveforms explain the freewheeling diode with RL-load. [CO1]08 Marks
¢} With circuit diagram and wave forms explain the operation of single phase full wave rectifier with R- load
[CO2]06 Marks

LEEL L E LR Y

SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06 e
gg%n_ DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING A

L

INTERNAL ASSESSMENT - I, NOVEMBER 2022
Semester : V Subject: POWER ELECTRONICS Sub Code: 18EE-53
Max Marks: 40 Date: 12-11-2022 Duration: 14 Hours
NOTE: Answer two full questions
1 a) With neat circuit diagram and input, output waveforms explain the control characteristics of power
devices [COI1] 07 Marks

b) With neat circuit diagram and input, output waveforms explain the different tvpes of power electronics
converter circuits, \ [CO1]08 Marks
¢) Discuss the major industrial applications of power electronic converter circuits [CO1]05 Marks
2 i) With the help of neat block diagram, explain briefly peripheral effect associated with power converters
[CO1}06 Marks
b) With the help of neat wave form, explain the reverse-recovery characteristics of a power diode and also
obtain an expression for peak reverse current [COT1]08 Marks
) The reverse recovery time of a diode is 5uS and rate of fall of diode current is 80 AfuS.
Calculate i) the storage charge Qpe ii) peak reverse current | g5 [CO1]06 Marks
3 a) Briefly explain the different types of power diodes and its applications [CO1 )06 Marks

b) With neat circuit diagram and waveforms explain the freewheeling diode with RL-load. [CO1]08 Marks
c) With circuit diagram and wave forms explain the operation of single phase full wave rectifier with R- load
[CO2]06 Marks
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Grl Shridevi Charitable Trest (R.) ESTO: 2002

%) SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY
\ : Sira Road, Tumbkur - 572 106, Karmatakan, India. .
ne; - 2212629 | Principal: . 7. SEAE1 14899 | Telefao: 0816 - 2212628
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(Approaved by AICTE, New Delhi, Aocognised by Govl, of Kamataks snd Alflliated o Visvesvarays Technologioal Universliy, Belagavl)

DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING
INTERNAL ASSESSMENT - II, DECEMBER 2022

Semester : Y Subject: POWER ELECTRONICS Sub Code: 18EE-53
Max Marks: 40 Date: 17-12-2022 Duration: 1% Hours
NOTE: Answer any two full questions
1-a) With neat circuit diagram explain the SCR V-] charactenstics. [CO4] 06 Marks

b) Using two transistor model explain the turn ON mechanism of a SCR and derive an expression for anode
current interms of transistor parameters. [CO4]08 Marks
¢ Explain the tum-ON and tum-OFF characteristics of an 5CR [CO4]06 Marks
2 a) With the help of neat circuit diagram, explain the SCR protection [CO4)06 Marks
by Explain i} Static equalization of an SCR and i) Dynamic equalization of an SCR [CO4]08 Marks

¢) How many SCRs are required in a series string to withstand a DC voltage of 3500 Volis in steady state? If the
SCRs have a steady state voltage rating of 1000 Volis and the steady state de rating factor is 30%. Assuming the
maximum difference in the leakage current of the SCRs to be 10mA. Caleulate the value of voltage sharing

v resistance (o be used. Draw the circuit showing the SCRs and the voltage sharing resistance. [CO4]06 Marks
3 a) Explain the R and RC triggering circuits [CO4]10 Marks

b) With neat circuit diagram and waveforms explain the synchronized UJT triggering circuits.
[CO4]10 Marks

LES LR LT LY L
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|Appreved by 8ICTE, Mew Daelhl, Rocognised by Gowt of Karmataka snd Afflioled to Visvesvarays Technological University, Belagavi)

DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING
INTERNAL ASSESSMENT - 11, DECEMBER 2022

- —— T

Semester @V Subjeci: POWER ELECTROMICS Sub Code: 1BEE-53
Max Marks: 40 Date: 17-12-2022 Duration: 1': Hours
NOTE: Answer any two full questions
 1a) With neat circuit diagram explain the SCR V-1 characteristics, [COd] 06 Marks
b) Using two transistor model explain the tum ON mechanism of a SCR and derive an expression for anode
current interms of transistor parameters, [CO4]08 Marks
¢) Explain the tum-ON and turm-OFF characteristics of an SCR [CO4]06 Marks
2 a) With the help of neat circuit diagram, explain the SCR protection [CO4]06 Marks
b) Explain i} Static equalization of an SCR and ii) Dynamic equalization of an SCR [CO4]08 Marks

¢) How many SCRs are required in a series string to withstand a DC voltage of 3500 Volts in steady state? If the
SCRs have a steady state voliage rating of 1000 Volis and the steady state de rating factor is 30%. Assuming the
maximum difference in the leakage current of the SCRs to be 10mA. Calculate the value of voltage sharing
resistance to be used. Draw the circuit showing the SCRs and the voltage sharing resistance. [CO4]06 Marks

3 a) Explain the R and RC triggering circuits [CO4]10 Marks
b) With neat circuit diagram and waveforms explain the svnchronized UJT triggering circuits.
[CO4]10 Marks
LER LA R R R A )
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- SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06
&T,?“ DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING
' INTERNAL ASSESSMENT -111, JANUARY- 2023
Semester : V Subject: POWER ELECTRONICS Sub Code: 18EE-53
Max Marks: 40 Date: 24-01-2023 Duration: 1% Hours
NOTE: Answer any two full questions '
I a) Explain the switching characteristics of BJT with waveforms [CO3] 06 Marks
b) What is a MOSFET? Draw static & swilching characteristics of a MOSFET & explain the operation of
MOSFET as a switch [CO3] 08Marks
¢} In the circuit of BJT used as a switch, the BIT has B in the range 10 w0 25. If Vee=130V, Re = 1241,
V= 15V, Vg™ 1.2 V, Vg™ 1.8 V. Calculate a) the value of Ry required 1o move the transistor
into saturation with an ODF of 6 (b) forced Py (c) power dissipated in the transistor [C03] 06 Marks
2 ) With the help of a circuit diagram & waveforms explain the principle of on-off control AC controller
- : [CO5] 06Marks

.

b} With necessary circuit diagram and wave forms, explain the operation of full wave AC voltage
controller with RL-load. [COS5] 08Marks
¢} Explain why short duration single gate pulses are not suitable for AC voltage controller with inductive
loads. [CO5] D6Marks
3 a) Describe briefly the various base drive control methods used in bipolar junctidn transistor [CO35] 12 Marks
b) A single phase full wave AC voltage controller has a reststive losd of R= 10£2 and the input voltage is
- Vs= 120 volts {rms), 60Hz. The delay angle of thyristor T1 and T2 are equal: =0, = % Determine a) the rms

output voltage WV, ( b) the input p.f(c) the average current of thyristor and (d) the rms current of thyristor [ &

[CO5] 08Marks
4 a) With the help of a neat cireuit diagram, explain the principle of working of a step-down chopper
[COS5] 07Marks
b) With the help of a neat circuit diagram, explain the principle of working of a step-up chopper .
[CO5) D6Marks
¢) Explain the classification of Choppers [CO5) 07TMarks

£ | 7 DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING
INTERNAL ASSESSMENT -I11, JANUARY - 2023

SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06 E

Semester ;Y Subject; POWER ELECTROMNICS Sub Code: 18EE-53
Max Marks: 40 Date: 24-01-2023 Duration: 1%: Hours
NOTE: Answer any two full questions " g '
| a) Explain the switching characteristics of BJT with waveforms [CO3] 06 Marks

b) What is a MOSFET? Draw static & switching characteristics of a MOSFET & explain the operation of
MOSFET as a switch [CO3] 08Marks

¢} In the circuit of BJT used as a switch, the BIT has i in the range 10 to 25. If Vec=230V, Re =124},
Vae= 15V, Vigw™ 1.2 V. Vo= 1.3 V. Calculate a) the value of Ry required to move the transistor

into saturation with an ODF of 6 (b) forced B (c) power dissipated in the transistor [CO3] 6 Marks
2 a) With the help of a circuit diagram £ waveforms explain the principle of on-off control AC controller )
[COS5] D6Marks
b) With necessary circuit diagram and wave forms, explain the operation of full wave AC voltage
controller with RL-load. [CO5] 08Marks
¢) Explain why short duration single gate pulses are not suitable for AC voltage controller with inductive
loads, . ; . [COS] D6Marks
3 a) Describe briefly the various base drive control methods used in bipolar junction transistor [COS)12 Marks

b) A single phase full wave AC voltage controller has a resistive load of R= 1041 and the input voliage is
V= 120 volis (rms), ®0Hx. The delay angle of thyristor T1 and T2 are equal: o= = % Determine a) the rms
output voltage Vi, ( b) the input p.f (¢) the average current of thyristor and (d) the rms current of thyristor [ g

: _ [CO5] 0EMarks
4 a) With the help of & neat circuit diagram, explain the principle of working of a step-down chopper

[COS5] 0TMarks
b) With the help of a neat circuit diagram, explain the principle of working of a step-up chopper [CO35] deMarks

¢} Explain the classification of Choppers . l g [ﬁj] 07Marks
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DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING
INTERNAL ASSESSMENT - I, NOVEMBER 2022
Semester WV Subject: SIGHNALS & SYSTEMS Sub Code: 15EE-54
Max Marks: 40 Date: 12-11-2022 Duration: 1% Hours
NOTE: Answer two full questions :
1 2) Distinguish between [CO 1] 08 Marks
i) Continuous time & Discrete time signals
ii ) Even & Odd signals
iil) Periodic & Non periodic signals
iv) Energy & Power signals F  Ses)
b) Find and sketch the even and odd components of the signal x(t) = iﬂ- E 1 etel [CO2] 08 Marks
¢) Find the even & odd components of each of the following signals. x(t) = cost + sint + sint cost

= SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06 ﬂ e
ﬂ-'lkﬁﬂ

[CO2 104Marks
2 a) Find the even & odd components of x[n] = {3, 2, 1,4, 5} [CO2 110 Marks

— b) Determine whether the signal is periodic or not, & periodic find the fundamental period T.
i) x[n] = cos f’ﬂf"} 4 Sin =f—|_~” 1 aci (1) = cos{2at)sin{4at). At [COZ] 10 Marks

3 a) Test wht‘th:;lh given signal is energy signal or power signal i} x(1y= € ut-¢) | i) xit)= " it )
iinxitFE & awh-0. [CO] 10 Marks
b) Sketch the waveforms for the following signals
i xlO=u(t+ 2200 +u(t-2) (i) x2(0=r{t + 1)-r(r) +rit -2) [CO2] 10 Marks

(222 LSRRt L]

= SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06
ﬂ%g.“ DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING
INTERNAL ASSESSMENT - 1, NOVEMBER 2022

Ol o

i il e s L s

Semester @ V Subject: SIGNALS & SYSTEMS Sub Code: 18EE-54
Max Marks: 40 Date: 12-11-2022 Duration: 1% Hours
NOTE: Answer two full questions : ;
1 a) Distinguish between [CO 1] 08 Marks
e i) Continuous time & Discrete time signals
ii ) Even & Odd signals
iii) Periodic & MNon periodic signals
iv) Energy & Power signals
b) Find and sketch the even and odd components of the signal x(1) = . [CO2] D8 Marks
c) Find the even & odd components of each of the following signals. x(t) = cost + sint + sint cost
[CO2J04Marks
2 a) Find the even & odd components of x[n] = {3, 2, 1,4, 5} [CO2 |10 Marks
b) Determine whether the signal is periodic or not, ifperindin: find the fundamental period T.
i) x[n] =cos — - (t) = cos(2nt)sinf4mt). [CO2] 10 Marks
3 o) Test whether the given signal is energy signal or power signal i} x{t\= . M x(tE=
iii) x{t)= . [CO ] 10 Marks
b} Sketch the waveforms for the following signals
i) x1{t=uit + 2)-2u(t) +uit -2) (i) w2ty= ot + 1¥-n(t) +rlt -2) [CO2] 10 Marks
o o ol oo o e
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Semester : V Suhject: SIGNALS & SYSTEMS Sub Code: 18EE-54
Max Marks: 40 Date: 17-12-2022 Duration: 1% Hours
NOTE: Answer any two full questions
1 a) The trapezoidal pulse shown in figure, find total energy of x(1) [CO106 Marks

b) The trapezoidal pulse shown in figure is applied to a differentiator defined by y(t) =dx(t)/dt

i) Find the resultant output of the differentiator
i) Find the total energy of v(1) =1L [CO1]06 Marks

-+ % ..r~.'a;3-b—‘rt
-5~ -3 AN | == “f = FiGure @ MG AD

' : : - 2
¢} The continuous time signal x(1) = — it 2 0<t<3

= [ elsewhere [CO1]08 Marks
Sketch the following signals i) v (1) = x(21-2) ii) ya(t) = x['(1-2)] iii) ya(t) = x(-0.5 -1)

iv) x (1) and xAt)

2 a) Construct the waveforms x(t) in terms of g(t) [CO1]08 Marks
AL L)
- :
A
2 | T

-.\‘

_| | — |._ :l'
=g . B T [ —— b |.—_-|.-—_-|-—-+=_-L—> ol
'ﬂ-l—i-rtﬂ,gﬂ.#_* c||15-,¢l'-1!=1
b) Sketch the waveforms for the following signals [CO1)08 Marks
1) x(t) = u(t+2) - 2uft) + w(t-2) i) xa(t) = -u(t+3) + 2u(t+1)-2u(t)-2u(t-1) + uft-3)
iy sty = et 1) - f(0) + ((142)  iv) 2(t) = f(142) = o1+ 1) = mt=1) + n(t-2)

¢} Consider the system whose output is y(t) = coswt + x(t) [CO1]04 Marks
Determine whether it is i) memory l:s:: i1) causal iii) linear iv) Em‘lt invariant v) stable

3 a) find the Fourier Transform of x{1) = ¢™ u{i) [CO4]06 Marks
b) Consi . eted ) o | =T, < t=T

onsider rectangular pulse depicted in figure and defined as x(1) = 0 Ltl> T [CO4)06 Marks

¢) Find the inverse Fourier transform of the rectangular spectrum depicted in figure [CO4]08 Marks

xuph h n 3
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INTERNAL ASSESSMENT -II1, JANUARY- 2023

Semester @ Y Subject: SIGNALS & SYSTEMS Sub Code: 1SEE-54
Max Marks: 40 Date: 24-01-2023 1 : Duration: 1% Hours
NOTE: Answer any two full questions .
| ) Determine the convolution sum of two sequences x[n] = {3, 2, 1, 2} h[n] ={1, 2, 1, 2}: [COX]10 Marks
b) Evaluate the discrete time convolution sums ylo]= Puln]*a"uln] |B]<1;|a]<1 [COA]10Marks
< &) Determine graphically, the output of an LTI system whose impulse response is h(t) = 3u(t-1) -3 u{t-3) and input is
Mu=w(t+ 1)=2ut-1)+uft-3) [CO3]08 Marks
b} Compute y[n] in the figure, given h)[n]= (*3)"u[n] , ha[n] = u[n-2] and hs[n} = dn] + &[n-1)
[COa] 06Marks

hin]

[ —

| —] i

¢) The impulse response of a LTI system is hit) = e™ u(t-1). Check whether the system is stable, causal & memory
less [COAJ06 Marks
3 a} Find the step response of a system whose impulse response is givén by h{t) = u(t+1) - ult-1) [CO4] 06Marks
‘o’ D) Find the step respomse for the LTI system represented by the impulse response hin) = (%)"u[n] [CO%)06 Marks

. )
&) The differential equation of the system is given as 2% +3 f—:?:: + 2y = x(t) with y(o) = 3.“—:?—1 = —-§

Dretermine the otal response of the system for a step input. : [COB]08Marks

+

Yin]
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Semester @V Subject: SIGNALS & SYSTEMS Sub Code: 18EE-54
Max Marks: 40 Date: 24-01-2023 Duration: 1% Hours
NOTE: Answer any two full guestions
| a) Determine the convolution sum of two sequences x[n] = {3,2, 1,2} h[n] ={1,2, 1,2}. [COR]10 Marks
b} Evaluate the discrete time convolution sums yfn] =