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- SHRIDEVI INSTITUTE OF ENGINEERING & TECHNDLOGY, TUMKUR-06

o DEPARTMENT OF MATHEMATICS @ @' ks
SHRIDEV] IV-semester: 1-Internal assessment Test: Monch-2020 =
IBMATA1-Complex analysis,Fourier series and statistical methods

Ao P2 B Bl Dt e

Notes 1. Answer any two full questions choosing one (o each part 2. All questions carry Equal marks (

Time: 90min) [Max marks:40
PART-A
1) a)5tate and Prove Cauchy Rieman equation i the Cartesian form, (OO0 ) (Smarks)
b} Show that w = z + ¢ i analvtic and hence !ind%' (01 ) (Smorks)
¢) Find the analytic function f{z) whose imaginary part is e*(x siny — ¥ cosy) (T ) (Smarks)
OR
2} a) Prove that real and imaginary part of an analytic function are Fasmonic. (CO1) (Smarks)
B) I eb 4 \f represents the compiex potential of an electrostatic feld , where
wexloyly ,1;,: , Find ¢ and also the complex potential £2) as functionoflz. (CO1) (Smarks)
¢) Show that fiz)=z® (where n is a positive integer ) is holomorphic and hence
find its derivative {CO1) (Smarks)
N
EART-B
3) a) Fit a parabola of second degree y = ax® + br + ¢ by using the mothod of least squares,  (COM) (Smarks)
x 1.0 15 2.0 .5 3.0 35 4.0
¥ 11 13 1.6 2.0 2.7 34 |43
b} Find a geometrical curve ¥ = ax® by using the method of least squares. (COd) (Smariks)
¥ ! 2 3 “ 5
¥ 0.5 2 4.5 B 1x5
c)Find the correlation of coefficient for the following data {COd) (Smarks)
X 92 89 87 Eb 83 7 70 63 53 50
¥ -1 83 a1 s bE £y 54 B2 w 57
OR
] 8] IT A Is the angle between two regression fings , Show that tanfl = I"T_T (ﬁ) Explain the
ety
et significance when re and r=1 1 (C04) (Smarks)
b) The two regression Hnes of varlables xand yare r = 1913 — 087y and ¥ = 11.64 — 0L.50x
find Mean ‘s of ¥ & y and correlation coefficien: of % and 4. (OO (Smairks)
¢] Find the correlatin coefficient and equation of regression lines for the following data: (OO0 (Smarks)
x |1 2 3 4 5
y |2 |3 |3 8 7
I By
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SHRIDEVE INSTITUTE OF EXNGINEERING & TEC!!HNOLOGY, TUMKUR-CS

= DEPARTMENT OF MATHEMATICS @0 e
-I.I-I'P:I %V N-semester: |-Intornal asessment Test: March-2020 -_
~APin! ISMAT21-Advancad Caleolus and Numerical Viethods Y A —
(Common to B & D sections)
Note: 1. Answer any two full questions choosing one from cach pant 2. All questions carry Equal marks
Time: 90min) [Max marks:30
PART-A
| 1) Find the real root of equation x? — 2x — 5 = 0 by Pegula Falsi meii.d comect to three decimal places.
(COS) (Smarks)
b) Using Newton —Raphson method find the real root of the equation £-* — 2 = up to four decimal places.
(COS3) (Smarks)
¢) The area A of a circle of diameter D is given for the foliowing values: Find the area corresponding 1o diameter 105
using an appropriate interpolation. (COS) (Smarks)
D8 |8 |9 |95 100
A | 5026 | 5674 | 6362 | 7088 | 7854
~ OR
2 a) Compute the real root of x logye x = 1.2 = 0 by Regula [alsi methol. Carry out three iteeations. (COS) (Smarks)
b) Use Newion =Raphson method derive an ilerative formula for VN 2nd hence find V12 (CO%) (Smarks)
¢) From the lollowing table, estimate the number of students who oblained marks between 40 and 45
_ (CO3) (Smarks)
Mart: 30-40 40-50 50-60 | GC-70 70-80
Number of students 3l 42 51 35 3l
PART-B
3 e AL T '
s a) Solve : '—_";-l-ﬁu,«l-llu-l-ﬁrnﬂ (CO2) (Smarks)
b) Solve : (40* —4D? = 23D? + 12D 4+ 36)y = 0 (CO2) (Smarks)
+‘i oy = dy .HJ .
:}501'-:,ﬁ+4z+5y-ﬂwﬂuj’-2mﬂ;—;t;‘§m:wﬂ (CO2) (Smarks)
ORr
4) a)Solve: (D*-3D+2)y=0 (COZ) (Smarks)
b)Solve: y' ' +2y' + ¥ -mh(xfz} (CO2) (Smarks)
¢)Solve: 652 4172 4+ 12y = e (CO2) (Smarks)

Rt it mg&;q \L/

(Rashmi S 8)
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- Subs: Advanced calewtus and Numesdcal melheds (18MATaY)
T Trtenol -Assesment Test
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SHRIDEV! INSTITUTE OF ENGINEERING & TECHNCLOGY, TUMKUR-06
( ! DEPARTMENT OF MATHEMATICS @ 9 e
= Il-semester: ONLINE-Internal assessment Test: May-2020
SHRIDEVI 1 T21-Ad | Calculus and Nu ical Method s L e ]

(Common to B& D sections)
Note: Answer all three questions and all questions carry equal marks

Time: 2hrs) [Max marks:60

:.-:mﬁ% = sinx siny for which 2= = -2 siny when x = 0 and 2=0ify is an odd multiple of >

¥y
(CO3)(6marks)
s da o
b) Solve == + 3;;-4: =umwmmmmtx-1ma = y when x=0
(COINTmarks)
¢) Derive one dimensional wave equation. (CO3NTmarks)
N [
2. a) Solve: e +r.ﬂ-r =2 (COIN6marks)

b) Find the various possible solution of the one dimensional heat equation u, = ¢, by the method

of separation of variables. (CO3)(Tmarks)
¢) Find the directional derivative of @ = x?yz + 4xz® at(1,-2 ,-1) along 2i--2k (COINTmarks)
3.9) Find divF and curlf where F =¥ (x? + y' + 2° = 3xy2) (CO1 Y 6marks)

b) Show that F = (y + 2)i + (z + x)j + (x + y)k is irrotational. Also find a scalar function @ such
that F = V@ (COTYTmarks)

O F = (x+y+az)l + (bx + 2y — 2)j + (x + cy + 22)k. Find a, b, ¢ such that curlf = 0 and

then find @ such that F = Vo (COIYTmarks)

;\ t—’ﬁ'\l"‘\\;ﬁ M 13
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Online TIintenal Assesment Test — Yoy 220
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SHRIDEV] INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06

DEPARTMENT OF MATHEMATICS @ @ i

] IHl-semester: I-Internal assessment Test: OCTOBER -2020 -

SHRIDEVI IBMAT31: Transform calculus, fourier series and numerical techniques 2 Contat

{Common to all branches)
Time: 90 min) [Max marks: 40
Note: Answer all the questions

1. a) Obtain the Z-tranform of cos hknd and sin hné (6 MYCO3)
-~ b) Find the Z-tranform of a" sinn® and a™"cosnf (7 M) CO3)
©) Given zfup] = 223522, 17 > 3. Show that uy = 2.u; = 21,u; = 139 (7 M)CO3)

2.a) Use Taylor's series method 1o find y at x = 0.1, 0.2, 0.3 considering terms upto the third degree given
that 5 = x* + y? and y(0) = 1 (6 M)(CO4)

b) Using modified euler’s method find y(20.2)and y(20.4)given that 5% = log,; (f) with y(20) =
5 taking h = 0.2 (7 MY(CO4)

¢) Using RK method of fourth order find (0.2) for the equation = = EZ y(0) = 1 taking h = 02
(7 MNCO4)
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SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY, TUMKUR-06

o DEPARTMENT OF MATHEMATICS @ @D
I1l-semester: T1-Intemal assessment Test; November -2020 e i
SHRIDEVI IBMAT3 | Transform calculus, Fourier series and numerical techniques e ) o
{(Common 1o all branches)
Time: @0 I'Il.il'l] [hh_]; marks: 40

1. a) Solve by Using Z-transformation: v, +l yo=

b) Find the Complex Fourier transformation of the function f(x)= [

Hemce evaluate I%
¥
1]

f=x® 1
.:nr,rm={ﬂ ’ fn’:” LIE;
(i) j.t:mij—sinxﬂ

NOTE: ANSWER ALL THE QUESTIONS

4

(i) J‘I'I':DE_'I 1| 1
#

.!]

[%}H{ntﬂ}._m. =0

ms[é "

(6 Marks - CO 3)

| for Jq5a
0 for l.rl'E.nI

{7 Marks - CO 3)

. Find the Fourier ransform «f fx) and hence find the value of

(7 Marks - CO3)

2. a) Given %=x’ﬂ+}']mﬂ,ﬂll=l. (1,13 = 1.233, y(1.2) = 1,548, y(1.3) = 1.979. Evaluale y(1.4)
by Adams-Bashforth method.

b) By Runge-Kutta method, Solve

using the initial conditions y =1 and ¢ =0 whenx =0,

d’y
dr’

—_——=F

dlx

d’y

{6 Marks — CD 5)

T
(E] — " for x = (.2 correct 1o four decimal places,

(7 Marks - CO 5)

) Apply Milne’s method to compute ¥(0.8) given that Ex? = I—!y% and the following table of

(7 Marks - CO 5)

initial values.
X { 0.2 (.4 LA ]
¥ 1] 002 00795 01762
_1" il £h, [ G 0.3937 W ahED

| I D
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qt;? i SHRIDE! INSTITUTE OF ENGINEERING AND TECHNOLOGY E?}_! -
Il Semester: l-Internal assessment test Date: 22-06-2021
Sub: Engineering Chemistry (18CHE12)
Time: 2.00PM to 4.00PM Section: ARB Max Marks: 30

i bl i ;

| =y ___Modulez Marks €O
1 a)  Derive Nemst equation for single electrode potential
. (5) | Co1
' b ' Exﬁlain the construction, wr‘sltm and uzes nfﬁam_buunry : (5 o1 |
An electrolytic concentration cell is constructed by coupling two half cell in which |
I ) two Cadmium electrodes are immersed CdS04 solution represented as [ollows, (51 o1
S Cd (5)/ CASO4 (D.05M) 4 CASO4 (XM)/ Cd(S). Write the cell reactions and
' calculate the valuc of X. If the potential of the cell at 298K s found 1o be 00591 V, |
2 a) | Define Comosion? Explain the clectmochemical theory of corrosion | 5 |03
1 b) ' Explain the anodizing process of aluminium . - _ (s) ooz}
| R o e L | L [ ey 1 S AL  SELTEp
i ':II_ | What is metal finishing? Mention the technological imponance of metal Mnishing (5) coz

Wi I3y
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SHRIDEVI INSTITUTE OF ENGINEERING AND TECHNOLOGY @ Q wdhen

11 semester: I-Internal assessment test i et

Scheme of valuation
Sub: Engineering Chemistry (1ISCHE12) Date: 22-06-2021

(r.no _ Scheme Mark
1. (a) | Derive Nernst equation for single electrode potential SMar
The maximum work available from a reversible chemical process is equal to the maximum | mard
mmount of electrical energy that can be obtained; it shows decrease in free energy.
Wmax=— A G
Thars (ors A0 s -aFE
|l:- a-ﬂd_j Imark
=57
y f et rod dlom,
Coraydar ﬂuﬁq;ﬂh eres ey
For the gbove reaction the equilibrium constant | Kc | can be writen
= D
| ]
¥e and AC ore related scoording to the follewing themodynamic
aquat jon Lmad
[AG-AC + RTinKe] - L
Diwiding the squmtlen 1 by - nF and Substituting the valueal Ke,
¥ Bulme e
ag-AF + BRI/ (M)
bt itwleg the v lues of % and A°  in sgustion 3,
- - nF
Equat fory 3 =
E=-E%+# z:.tﬁjaﬂ%mﬂn -1
;-Enl."ﬂ.&nll:rr.hnmm"l ———— Nernst equation Imark
(b} | Explain the construction, working and uses of Ni-MH battery SMarl
Fig and Labeling I mark
Explanation 3mark
Reactions Imark
Af Anade alal Cr ®li + mo-
At Cathodde: LiCo0y  +3lit + 3% e=——————" i Comy
Mot ol reastlon  xiic = LICoDs e Li Colm
* Nickel Metal hydride battery is made up of anode containing metal hydride such as
ZrH;, VH: and TiH: with hydrogen storage metal alloy such as La Nis or TiNL
+ Cathode consisting of nickel oxy hydroxide
* Anode and cathode are separated by polypropylene seperator.
=  KOH = used as elecirolyte.
*  The cell is represented as: MH/KOH(5.33MY/Ni{OH) NiD(OH)
(¢} | An electrolytic concentration cell is constracted by coupling two half cell in which two SMarl
Cadmionm electrodes are immersed CdS04 solution. The concentration of CdS04 in one
of the hall cell is 100 times greater than the other. Write the cell representation, cell
reactions and calculate the voltage of the cell at 298K
«  Cell representation: Cd (S) / CdSOy (1M} CdSO, (100M) / Cd (5) 1 mark

« Cegll Resctions:




* Atanode :Cd(5) —* CdT(IM)+2¢

* Atcathode ; Cd™'(100MY+2e " Cd(S)

= Net Ceil Reaction: Cd"'{100M) —s Cd™(IM)
G051 log [M2]
ey [y ]
E cell = 0.0391 log [100M]

2 (1]
E cell = 0.0591 Volts.

Eo=il =

Imari

Imark

Imari

Imark

2.a)

Define corrosion? Explain the electrochemical mﬁ of corrosion

According to electrochemical theory, corrosion of metals occurs due to the following changes,
when they are exposed to the environment

e i

m-:ﬁhﬂ.w j— Mmirwn wiw s F

1) A large number of minute galvanic cells are formed which acts as anodic and cathodic
Arcas,
2) At anodic area the metal undergoes oxidation and electrons are liberated which migrates
towards Cathodic region.

% | o] M™ 4+ ne

Metal Metal ions
Ex: when iron is exposed to the environment it undergoes oxidation as

Fe —* Fel* + 2e-
3) At Cathodic area different reduction reactions takes place as follows
a) In acidic and deaerated medium: Hydrogen ions are reduced to hydrogen gas by reacting
with electrons. H +2¢° — H;
b} In alkaline and deaerated medium: Moisture of the environment reacts with electrons
producing hydroxyl jons and Hydrogen gas at cathode.

2HO+2e —» 20H" + H:
c) In neutral and acrated medivm: Moisture of the environment reacts with clectrons and
Oxygen and produces hydroxyl 1ons at cathode. 2H: O +0; +4¢ ——» 40H
4) Formation of corrosion product; The hydroxyl ions formed at Cathodic area reacts with
metal ions (M"" ions) formed at Anodic area and forms metal hydroxides which further reacts
with moisture and oxygen forming an insoluble Metal oxide corrosion product.
In the case of iron OH- reacts with Fe™ ions, 0 and moisture producing an insoluble
hydrated ferric oxide known as brown rust.

Fe™ + 40H™ —— IFe (OH) 5

Fe(OH);+ Oy +nH 0 — & Fe ;0 ;. nH;0 (rust)

lmarl

[ mark

I mark

Imari

Il mark

(b}

Explain the anodiring process of aluminium

SMarl

Pretreatment: The article be anodized is degreased and followed by electro polished
Aluminum is connected to positive terminal and made as anode.

Steel or copper is connected to negative terminal and made as cathode

The anode and cathode are dipped in electrolyte solution containing 5-10% chromic acid.
The temperature of the bath is maintained st 35

Voltage is applied between 0-50V.

First ten minutes potential is increased to 0-40V,

After 20 minutes voltage is applied from 40-50V

The voltage is kept constant at 50 V for five minutes.

During this period, 2-8 micrometer thick aluminum oxide layer is obtained.

Finally the object is treated with Ni or Cobalt acetate fallowed by boiling water treatment
lo improve corrosion resistance.

For higher thickness 10% H;50, is used as electrolyie,

W YN YYYYYWYYY

I mark

Imark
I mark




At mnoda: Z2Alfe)] +3HXO|) —u> AOs[s) *5H* + 6
At cathode: B6HY +6#& —p  3Halx]
Over all reaction: 2Al(s] +3 HO[l] —b AlaOgfs] + 3Ha

—

et HETRE. R

(C) | What is metal finishing? Mention the I:uhunlnguul importance of metal ﬁnil-llng SMarks
It is a process of modifying surface properties of metals by deposition of a layer of another | mark
metal or polymer on jits surface, by the formation of an oxide film. 2mark

Technological importance of metal finishing. Imark
Imparting the metal surface to higher commosion resistance. | mark

Imparting improved wear resistance.

Providing electrical and thermal conducting surface.

Imparting thermal resistance and hardness.

Providing optical and thermal reflectivity.

In the manufacture of electrical and electronic components such as PCB’s; capacitors, efc

M Ly
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i%.t SHRIDEI INSTITUTE OF ENGINEERING AND TECHNOLOGY () @ %

Il Semester: lli-internal assessment test Date: 20-09-2021

Sub: Engineering Chemistry (18CHE12)
Time: 90 minutes Section: A o Max Marks: 40
| Note: | 1. | Answer any TWO FULL questions. |
B 1= - __ Moduie-1 | Marks| €O
1 a) | Define the terms a) free energy b) entropy c) Cell potential | (N |co1
, | What are lon Selective Electrodes? Explain the construction of lon selective T o1
| b} | ot F | {7}
' Acell is constructed by coupling Ni electrode dipped in 001 M NiSO4and Pb. co1
0 electrode dipped in 0.5 M PbSOA. Write the cell representation, cell reactions. (6]
! Calculate the EMF of cell, given that reduction potentials of Ni and Pb are - 0.24 am:l
||| ~0.13 volt respectively i |
_'___ ! {OR) TR
' 2 | a)  Define Battery and Explain the I:Fasslﬁultléun of Batteries {7)_|co1
b} E:r:E_idn the construction, working nnd_tgg.:q p_-I_'_L!_lI!mm jon batteries (LiCa0,) (7) |co1
Mebmalyﬁ:mnnmmaumilmmmcldhym:plmgmhﬂfmll in which | co1

o two Cadmium electrodes are immersed CdS04 solution. The concentration of CdSO4 | (61
in one of the half cell is 10 times greater than the other. Write the cell representation, |
l cell reactions and calculnte the voltage of the cell a1 298K |

Module-2  Marks | €O
3 | a) | Explain differential metal corrosion. Give an :xﬁnpia (7] | co2
- 5 Explain the effect of the following factors on the rate of corrosion i) Nature of 7) coz2
corrosion product §i) Temperature i) PH |
| An electrolytic concentration cell is constructed by coupling two half cell in which o1
& | - two Silver electrodes are immersed AgCl solution. The concentration of AgCl in one (6}
. of the half cell is 10 times greater than the other, Write the cell representation, cell
l _reactions and calculate the voltage of the cell at 298K

(OR)
f&]a) | "ﬂ-:uluselmrnlmplumgﬁ‘ Distinction between electroplating and electro less _T_m €032
L g .

L | | b) | Explain the process of galvanization. Mnntmn the uses nfgﬂvnmuunn (7} |coz |
| An electrolytic concentration cell is constructed by coupling two half cell in which co1
é) | two Aluminium electrodes are immersed in 0.1M Al; (S04): and 10 M Al; (50.) (6}
| solution. Write the cell representation, cell reactions and calculate the voltage of
| | the cell at 25°C _ -

Mame of the Course Instructor Dr. Chandrasekhar. N

Signature _
Signature of the HoD »

Signature of the Principal Sk
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SHRIDEI INSTITUTE OF ENGINEERING AND TECHNOLOGY @ ! *
Il semester: IT1-Internal asscssment test Diate: 20-09-2021 P —

Scheme of valuation
Sub: Engineering Chemistry (1I8SCHE12)

(.o e Scheme Marks
1. (#) | Define the terms a) free energy b} entropy ¢} Cell potential Tharks
a) Free energy: It is a thermodynamic function. It is defined as the amount of work that 2mark
thermodynamic system can perform. Or Free energy is a measure of energy that is available o
do work.
free energy=Intcmal energy of a system-Amount of energy used to perform work
Gibbs frec energy 15 defines as the enthalpy of a system-product of temperature and entropy.
G=H-TS
The change in free energy of a system is given by
a(=a HTa§ Zmark
b) Entropy: It is thermodynamic function represents the unavailability of thermal energy of a
system for the conversion into use full work. It is measure of molecular disorder or
randomness of a system, because the work obtained by ordered molecular motion.
¢) Cell potential: The potential difference between the two electrodes of a galvanic cell
which causes the flow of current from the electrode with higher reduction potential to the the | Imark
clectrode with lower reduction potential is called cell potential. It is represented as E cell.
E cell = E capode E Anae
(b) | What are lon Selective Electrodes? Explain the construction of lon selective electrode TMarks
These are the electrodes, which responds to specific ions only and develops a potential against | Imark
those ions while ignoring the other ions present in the solution. Ex: Glass electrnde {Def.)
Zmark
(Fig)
Amark
{Explan
alion)
Construction:
Glass electrode is H™ ions sensitive electrode
It is widely used for pH determinations,
It is consisting of a long glass tube at the bottom of which a thin and delicate glass bulb.
The glass bulb is made up of special type of glass (12 % NayQ, 6% of Ca0), 72% of 5i0;)
with low melting point and high electrical conductance
The glass bulb is filled with 0.1.M HCI solution.
Ag/ AgCl is used as a intemnal reference electrode.
A platinum wire is used for electrical contact.
The glass electrode can be represented as Ag/AgCl{s) /M.1M (HCT) / Glass.
(c) | A cell is constructed by coupling Ni electrode dipped in 0.01 M NISO4 and Pb electrode | 6Marks
dipped In 0.5 M PbS04. Write the cell representation, cell reactions. Calculate the EMF of
eell, given that reduction potentials of Ni and Pb are - 0.24 and - 0.13 volt respectively.
Cell representation: Ni / Ni™* (0,01 M) // PB™ (0L5M] / P, I mark
Cefl reactions: At anode Ni 2N +2e
At cathode  Ph™ + 2e = Ph I mark

F'cell = E” cathode = E* anode
= B0 Pb™ fPb — E° NN
=-0.13-(-0.24)

| ek




=011V

= A™ | cetbhod
Ecall Efcall +n_.|n:¥&.1a ] o -m:'-'

= E°cell + 0.0591 log10 [PE™]
n N
=0.11+ 00591 log100.5]
2 [0.01]
={.11 % 0.02955 losp 50
=0.1602 V,

2. (a)

Imark

Imark

Imark

Define Battery and Explain the classification of Batteries

TMarks

Battery is a device consisting of two or more electrochemical cells connected either in
series or in parallel to get required amount of voltage.

Classification of Batteries

Batteries are classified into three types as follows.
a) Primary
b) Secondary
c} Reserved.

a) Primary Batteries: These are the batteries which serve as a source of energy only as long
as the active chemical species are present in the battery. These batteries cannot be
chargeable as the cell reactions are irreversible. These are designed for only single discharge.

Ex: Dry Cell{Zn-MnO;), Li-MnO; Battery etc.,

b) Secondary Batteries: These batteries are chargeable and can be used again and again as
the cell reactions are reversible and are often called reversible batteries. During charging the
cell acts like electrolytic cell by converting electric energy inta chemical energy, hence these
batteries are called as storage batterles.

Ex: Lead acid battery, Ni-Cd battery, Ni-MH battery, Li-lon battery etc.

c) Reserved Batteries: The batteries which can be stored as inactive state and made ready
for use by activating them prior to the applications {usage) are called as reserved batteries.
The key components of the battery such as electrolyte etc., is separated from the battery
and the batteries can be stored for a longer time. The key components of the batteriy is
replaced before its usage.

The advantages of the reserved batteries are,

Batteries can be stored for a longer period.

To prevent corrosion at contact points during storage.

Salf-discharging reactions during storage can be eliminated or avoided.

Ex: Mg — water activated batteries (Mg- AgCl & Mg CuCl), Zn-0; batteries etc,,
Batteries etc.

I mark

Zmark

2mark

2mark

(b)

Explain :h'E_t_nn:_lr_m:ﬁun.. working and wses of Lithium ion batteries (LiCo0O;)

TMarks

- Fig and Labeling
el Explanation
Reactions

Uses

A Anode HiE e e di -

Al Cathade LiCols = glis 4 o——0 Li CaDs
fat cell remction  alic + LiColh ——————= [+ LiCoy

Construction:
LiCo0; battery contains anode made-up of layered graphite and contains Lithium atoms in

Imark
4mark
I mark
Imark




between the lavers (Intercalation)

The cathode of the battery is made-up of layered Cobalt oxide and contains Lithium atoms in
between the layers.

The cathode snd anode are separated by Polymeric separator

Lithium salts like such as LiPF; is used as electrolvie

During di.s::hu'E,e the Lithium atoms undergoes oxidation and moves towards Cathode,

Al Cathode Co' fons are reduced 1o Co™ jons and Lithium fons enters into the Cobalt oxide
laver as Lithiwm aloms

()

An electrolytic concentration cell is constructed by coupling two half cell in which two

Cadmium electrodes are immersed CdS04 solution, The concentration of CdSO4 in one

of the halfl cell is 10 times greater than the other. Write the cell representation, cell
reactions and calcalate the voltage of the cell at 298K

GMarks

Cell representation: Cd (5) / CdSO, (1M) // CdSO, (100M) / Cd (S)
Cell Reactions:
Atanode :Cd(5) = Ccd™{IM)+2¢
Atcathode ; Cd™(100M) + 27— * Cd(S)
Met Cell Reaction: Cd™'(10M) ——Cd™ (IM)
£ cony - 20521 low TR
E cell = 0.0591 log [ 10M]
2 [1M]
E cell = 0.02955 Volis.

I mark

I mark
I mark

Imark

S.(a)

Explain differential metal corrosion. Give an example

This type corrosion occurs when two different metals are in contact with each other due 1o
the formation of galvanic cell.
The metal having less standard reduction potential value acts as anode and under goes
oxidation by liberates electrons, which migrates to the Cathodic region.
The other metal having high SRP value acts as cathode and reduction reaction takes places on
its surface,
The anedic metal undergoes corrosion and Cathodic metal is unaifecied
The rate of corrosion depends on the potential difference between the two metals. I the
difference is more corrosion occurs faster and vice versa
The reactions that occurs aro
At Anode Fe —— Fe®* + 2e
At Cathodic 2 H:O + 2¢” —_— 20H" + H;
Comosion Product 2Fe”" +40H° @ —» 2Fe (OH) ;
IFe (OH) 3+ O3 +nH0 — & Fe 30 3. nH0 {rust)

Example: Iron metal in contact with Copper metal

Brass tap in contact with Iron pipe etc

2mark

Imark

(b)

Explain the effect of the lollowing factors on the rate of corrosion i) Nature of corrosion
product ii) Temperature i) PH

TMarks

— wm—

i) Nature of corrosion product:

If the nature of corresion product formed on the metal surface is protective in nature (i.e.,
thin, invisible, uniform and adherent), it prevents the further corrosion of metal

If the corrosion product on the metal surface is non- protective in nature (i.e., thick,
visible, non-uniform and non-adherent), it does not prevent the corrosion of metal is and it
leads to further corrosion of metal.
Example: [n oxidizing environment metals like Al, Cr, Ti etc. forms protective meial oxide
films on their surfaces which prevent further cormosion of metals. Metals like Zn, Fe, Mg, elc
Ao not form protective layer on their surfaces and are readily under goes comosion.
ii) Temperature: Increases in temperalure results in an increase  in the conductance of the
agueous medium and rate of corrosion also increases and vice versa, The rate of corrosion is

Imark

2mark




maximum between the temperatures 30°C to 60°C.
iv) PH:

In general at lower PH value the rate of corrosion is more and at higher pH value (more
than pH = _II}} the rate of corrosion ceases due to the formation of protective coating of
hydrous oxides layer on the metal. Corrosion rate is maximum between PH 3 and 10 in
presence of oxygen.

ic)

An electrolytic concentration cell is constructed by coupling two haif cell in which two
Silver clectrodes are immersed AgCl solution. The concentration of AgCl in one of the
half cell is 10 times greater than the other. Write the cell representation, cell reactions
and ealculate the voltage of the cell at 298K.

Cell representation: Ag (S)/ AgCl (1M} / AgCl (10M) / Ag (S)
Cell Reactions:
Atanode : Ag(S) — Ag' (IM)+¢
At cathode : Ag' (lOM)+e  ——* Ag(5)
Net Cell Reaction: Ag'(I0M) — Ag (IM)
0.0591 log [M2]
n [ 1]
E cell = 0.0591 log [10M]
1 [1M]
= 0.0591Volts

Ecell =

Imark

Imark
Imiark

Imark

4. {a)

What is eleciro less pl-llmg_'i' Distinction between electroplating and electro less plating

It is process of deposition of a metal from its salt solution on a catalytically active surface of a
substrate by using suitsble reducing agent and without using electrical energy.
Metal ions + Reducing agent & Metal + Oxidized product.

Electroplating Flectro lcss plating

1. Requires electrical power source and |.Does not require electrical
BECESSOTiCs, power source and accessories.

2. Deposition can't b made on 2. Depaosition can be made on
non-cenductors such as  plastics, non-conductors such as
ceramics elc. plastics, ceramics etc.

3. Requires Levelers 3. Does not require Levelers

4. Plating baths don't have 4. Plating baths have
excellent throwing power. excellent throwing power,

Imark

Imark

)

Explain the process « ilvanization. Mention the uses of galvanization

It is & process of coatin ¢ the Iron metal surface with Zinc metal by hot dipping Method

It involves the following steps.

The Iron meta! surlace is washed with organic solvents 1o remove oil, grease etc content on
the metal surisce,

Then the n:<::l is pas irough dilute sulphuric acid 1o remove rust and other depositions
Finally the metal 15 w | with water and dried.

The metal - cated . mixiure of aqueous solution of zine chloride and ammonium
chloride & ' looed

The metal | en dipped o molten Zine

The excess Zinc is removed by passing through the rollers or by wiping.

| ik

Uses: Galvo cution is vsed for roofing sheets, buckets, bolts, nuts, nails, pipes etc.

(c)

An electro. v comee 0 Lian cell is constructed by coupling two half cell in which two
Aluminium lecteod. ¢ invmersed in 01M Aly(S0y); and 10 M Aly(S0y); solution.
Write the < ropres  Lion, cell reactions and caleulate the voltage of the cell at 25°C




Cell repres niation: A1 )/ Al{SOsh (0.1M) 7/ AL{SO4); (10M) / Al (S)
Cell Reactins:

Atanode  Al(S) —— AP (0.M) + 3¢
Ateathode  AI”(10M) +3e_——* AL(S)
Net Cell Reaction: Al 10M) —% Al" (0.1M)
_ o 591 log IM22]
Eoe!| = e [Mll
E cell = 0.0521 log [10M]
3 [0.1M]

E c<l! = 0.0 794 Volts.

I mark

2mark

Tmark
I mark
I mark

1= 0
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- I Semester: i-internal assessment test Date: 1B-02-2021"™""—"
Sub: Engineering Chemistry (18CHE12)

Time: 30 minutes Section: C Max Marks: 30
Note: | L | Angwer amy TWO FULL questions. f
e — By - _[Marks| co
1ia) | Derive Nernst equation for single electrode potential ; ) | o1

-_+hl_- ﬁm&:mfﬂmdﬁmudm“ﬂumbrﬁmmmumwmim;mdndxmhgﬁufl 5) | o1 |
Calomel electrode. |
' ! 'C’alculaleﬂm:mfnflhecell F::"Fe-l—r{ﬂﬂl}#Ay{ﬂl}i&gmiﬂﬂ if’ standard 5 | I:l‘.'.ll
} | electrode potentials of Fe and Ag electrodes are —0.42and 0.8 V respectively. | 5}
: __(OR)
2 | a) | What are electrolytic concentration cells? F:pl.mn the construction and working of | Co1
il . Electrolyrie®me -, itrations cell with an example i 1 65| |
ih]' Explmnlh:MMmhwwhngmdmnfhil HHbmmr s} | Q1 |
|| Anelectrolytic concentration cell is constructed by coupling two half cell in which | 1
| ) two Cadmium electrodes are immersed CdS0, solution. The concentration of CdS0, (5
| in one¢ of the half cell is 100 times greater than the other. Write the cell o1
_ | representation, cell reactions and calculate the voltage of the cell at 298K |
i - Module-2 Marks | co |
li a) | En:p-lnm the electrochemical ltlnnt:,rnf::mrmm i | I5} | co 1_|'
| |b) Explain the anodizing process of aluminium 5y | 992 |
I:_"} ‘Explain the differential metal corrosion with example. ) | 602 |
e - e | pE—
- (OR)
3 | a) | What is metal finishing? Mention the technological importance of metal finishing | (5) : o2
| h] Explain the electro plating process of Chromium and mention its a;lplir:miuns 'l (5) 1| co2
I e} Explain the electro less plating process quﬂpp:r and mention its applications II -151 - |E2

— = v _mw . Rie
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I semester: I-Internal assessment test Date: 18-02-2021 e A
Scheme of valuation
i Sub: Enginecring Chemistry (18CHE12)
| Qo) Scheme — Marks
1. (n) | Derive Nernst aquﬂu for single electrode pnuulhl SMarks
The maximum work available from a reversible chemical process is equal to the maximum Imark
immount of electrical energy that can be obtained; it shows decrease in free energy.
--AG
Thars ida S0« - afE
|1:§-,31 | Imark
Carmider thel reversible eloctrod ¢ roast jon,
\ rﬁzﬂ] I miark
For the above reaction the equilibriun corstant | Ec | mn be written

Bs, [“
T
Ke and AQC are redated sccording to the following thermodynamic
st lon
[AG=AC + RTin Kg| -—eseccsenewnl I mark
Dihviding tha eguatien 1 by - nF and SubstRuting the value of Ke,
HO 00 LML LS [ e ] =l
- m —nF -
Subat inskng the wlues of % and ACT i aguation 3,
- - nF
Equest fon 3 =
E = E® + KT In [M*'] Whaen [M] = 1
nF
(b} | Explain the construction, working and advantages of Calomei electrode. SMarks
Fig and Labeling | mark
Explanation Imark
Reactions I mark

*  Calomel electrode consisting of a glass contniner at the bottom of which mercury is
placed and above which a layer of mercury and mercurous chloride (called calomel)
i ptal:'ud

. 3.-’4 of bottle is filled wnh saturated KCl solution.

. Thci:alnmﬁlelmdeacﬁm hmhinndeandmﬂwdednpmdmupmﬂnuﬂﬂ
electrode used,
*  The platinum wire is used for electrical connections. Salt bridge is used to couple with
other half cell.
The calomel electrode can be represented as Hg (1) / Hgy Cl; (S) £ CT
When it acts as anode the electrode reactions 15,
2Hg + 2CI —+ HpCh+ 2¢
When it acts as cathode the electrode reaction is

- - - L ]




. HpClh+2e  —— DHg+ 201

(c) | Caleulate the emf of the cell Fe / Fet+ (0L01) / Ag+ (0.1) /Ag at 298K il standard SMarks
s electrode potentials of Fe and Ag electrodes are —0.42and 0.8V respectively.
E'cell = £ cathode — E° anode B SRS S — | Imark
=E" Ag'/Ag — E” Fe"'/ Fe
=08-(-0.42) I mark
=122 V.
af cathads
i W‘E‘;Lﬁ I mark
= E'cell + 0.0591 log10 [Ag']
n [Fe™] | mark
= 1.22 + 0.0591 log10 (0.1}
2 [0.01]
=1.22 +0.02955 log 1 | mark
=122 V.
2. (a) | What lrtthctrt;tlyht concentration cells? Explain with an example SMarks
Fig and Labeling I mark
Explanation 2mark
Reactions | mark
Formula I mark
*  These are the galvanic cells consisting of same metal electrodes as anode and cathodes
dipped in same electrolytic solution but are different in the electrolyte concentration,
*  Ex: Consider the following concentration cell constructed by dipping iwo copper
electrodes in Cusoy solutions of concentration Mz molar and M, molar, where MM >
M, M.
*  The two half-cell are internally connected by a salt bridge and extemnally connected by
& metallic wire through voltmeter
*  The electrode, which is dipped in less electrolytic concentration solution (M M) act as
anode and undergoes oxidation. The electrode, which is dipped in more electrolytic
concentration solution (MyM) act as cathode and undergoes reduction.
* Atanode :  Cu(S) —t n:m"‘ (M) + 2¢"
® v Fad i C ——
*  Net Cell Reaction: t:uﬂ (Mz) — M1
* [Eof cell = Ecathode — E anode.
* Ecell=(E"+0.059] log [M2] ) - (E"+ 0.059] log [M1])
n n
M
T ol ﬂ.-:a:m. log %?ﬂ
(b) | Explain the construction, working and uses of Ni-MH battery SMarks
o Fig and Labeling I mark
:"_ Explanation Imark
i Reactions | mark
A Apsde wliE sm———————a s glir ¢
- M Coehoder LiCo0; 4+ =lis & o LiCo0:
Mai ooll raestion wlic « LiCoils e= Li Cally

*  Mickel Metal hydride battery is made up of anode containing metal hydride such as
ZrH;, VH: and TiH; with hydrogen storage metal alloy such as La Ni; or TiNi
« (Cathode consisting of nickel oxy hydroxide

*  Anode and cathode are separated by polypropylene seperator.




«  KOH is used as electrolyte,
*_The cell is represented as: MHy/KOH(5.35M)/Ni(OH), NiO(OH)

(c)

An electrolytic concentrution cell is constructed by coupling two half cell in which two
Cadmium electrodes are immersed CdS04 solution. The concentration of CdSO4 in one
of the hall cell is 100 times greater than the other. Write the cell representation, cell
reactions and calculate the voltage of the cell at 298K

SMarks

Cell representation: Cd (S) / CASOy (1M) // CASO, ( 100M) / Cd (5)

Cell Reactions:

Atanode :Cd(S) —*  Cd"(IM)+2¢

At cathode : CA™(100M) +2¢°  — * Cd(S)

Net Cell Reaction: Cd™'(100M) ——s Cd™ (IM)

00591 log [M2]
o [ M1y}

E cell = 0.0591 log [100M]

2 [1M]
E cell = 0.0591 Vols.

# B & & &

BEoell =

Imark
Imark

I mark

I mark

3.(a)

Explain the electrochemical theory of corrosion

According to electrochemical theory, cormmosion of metals occurs due to the following changes,
when they are exposed to the environment

S e S P
1} A large number of minute galvanic cells are formed which acts as anodic and cathodic
areas.
2) At anondic area the metal undergoes oxidation and electrons are liberated which migrales
towards Cathodic region.
M e M"™ + ne
Metal Metal ions
Ex: when iron is exposed to the environment it undergoes oxidation as
Fe —» Fe*' + 2e-

3) At Cathodic area different reduction reactions takes place as follows
8) In acidic and deacrated medium: Hydrogen ions are reduced 1o hydrogen gas by reacting
with electrons. e] 3 i - S H;
b) In alkaline and deaerated medium: Moisture of the environment reacts with electrons
producing hydroxyl ions and Hydrogen gas at cathode.
2H0+2¢ — 20H" + H;
¢} In neutral and acrated medium: Moisture of the environment reacts with electrons and
Oxygen and produces hydroxyl 1ons at cathode, 2HO +0n 48" 4OH
4) Formation of corrosion product: The hydroxyl ions formed at Cathodic area reacts with
metal fons (M™ jons) formed at Anodic area and forms metal hydroxides which further reacts
with moisture and oxygen forming an insoluble Metal oxide corrosion product.
In the case of iron OH- reacts with Fe'* jons, O and moisture producing an insoluble
hydrated ferric oxide known as brown rust,
2Fe” +40H° —» 2Fe (OH)
2Fe (OH) 1+ Os+ nH 10 — 4 Fe 30 1. nH;0 (rust)

| mark

Imark

Imark

I mark

(b)

uE-I[ﬂIIl the anodizing process of alumininm

Pretreatment: The article be anodized is degreased and followed by electro polished
Aluminum is connected to positive terminal and made as anode.

Steel or copper is connected 1o negative terminal and made as cathode

The anode and cathode are dipped in electrolyte solution containing 5-10% chromic acid.
The temperature of the bath is maintained at 35%

YWY W YW

Voltage is applied between 0-50V.

==

| mark

| mark




¥ First ten minutes potential is increased to 0-40V. ;
¥ Afier 20 minutes voltage is applied from 40-50V 2mark
¥ The voliage is kept constant at 50 V for five minutes.
# During this period, 2-8 micrometer thick aluminum oxide layer is obtained.
¥ Finally the object is treated with Ni or Cobalt acetate fallowed by boiling water treatment
o IMProve coOrrosion resistance.
¥ For higher thickness 10% H;80, is used as electrolyte,
Ab anode: 241 |5) +3HLO [l] —= AlaOx{s] + 6H* + b
At cathode: 6H* +8&= —_— 3Halel Imark
Over all reaction; ZAlfs] +3Hzi0|l] —» ALOsl=] + 3Hz
(c) | Explain the Sacrificial anodic protection method of corrosion SMarks
In this method the more active metals like Zn, Mg, and Al etc are attached 10 base | 4mark
metal. The anodic metals being more reactive undergoes corrosion but base metal remains
unaffected .The sacrificial anodes have to be replaced from time to time afier complete
commosion. The method is used for protecting buried pipeline, ship hulls, industrial water tanks
and steel rods in RCC columns.
t s e
T I'mark
4. (a) | What is metal finishing? Mention the technological importance of metal finishing SMarks
It is a process of modifying surface properties of metals by deposition of a layer of another I mark
metal or polymer on its surface, by the formation of an oxide film.
Technological importance of metal finishing.
Imparting the metal surface to higher cormosion resistance,
Imparting improved wear resistance.
Providing electrical and thermal conducting surface.
Imparting thermal resistance and hardness. 4mark
Providing optical and thermal reflectivity.,
In the manufacture of clectrical and electronic components such as PCB's, capacitors, elc
(b) | Explain the electro plating process of Chromium 5Marks
Plating bath Chromic acid and Hy504 in 100:] proportion. Imark
Temperature 45-60"C. Imark
Current Density 100-200mA/Cm’, I mark
Anode Inspluble anodes Pb-Sb or Pb-Sn coated with PO, I mark
Cathode Object to be plated.
Chromium anodes are therefore not used in Cr plating for following reason.
o  Chromium metal passivates strongly in acid sulphate medium &
s Chromium anode gives rise to Cr (I} ions on dissolution. In presence of large
concentration of Cr (111) lons, a black Cr deposit is obtained.
Anodic reaction:  HyCnpdy, —— Cri0y~ #2H +2¢
Cri0y~ + [4H" + 6 —— 20Cr +TH;O
_ Cathodic reactions: Cr**+ 3 — Cr I mark
(c) | Explain the electro less plating process of Copper SMarks
Plating bath Solution: CuSO% 5 H:0 (12 g per dm™), NaOH (15 g per/L I mark
Rochelle salt {14 g per dm), EDTA (15 g per dm’)
Reducing Agent: Formaldehyde (8 g per dm’) I mark
Complexing agent: EDTA Solution. Irmark
P =12 I mark
Temperature: 25 %
Al Anode: ZHCHO +40H = IHCOO + 2H0 + Hy+ 2¢
At Cathode: o . I 8 | Tmark
@EE‘F" Iﬁ"\,}f‘:d,...-J---«-»--' Q—““"‘T—"”
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| Semester: ll-Internal assessment test Date: 19-03-2021
Sub: Engineering Chemistry (18CHE12)

OF -

| Semester: ll-internal assessment test

Time: 50 minutes Section: C - Max Marks: 30
Mote: | 1. | Answer any TWO FULL questions.
| ____Module-3 _ |Marks €O
| I a) | Explain the determination of calorific value of solid fuel using Bomb Calorimeter (5} coi
' ; What is I:nn:klng nﬂ_:e_tFnl engine? Explain the mechanism of l':nnclung (s) 'co3 |
" || Acoal sample with 93% carbon, 5% of Hydrogen and 2% Ash is subjected to
| combustion in a bomb calorimeter the following data iz obtained. Calculate GCW and s
c} | NCV of the sample. Mass of the coal sample = 0.95g {5)
| Mass of water in copper calorimeter = 2000g. Water equivalent wt of calorimeter =
| 700 Rise in temp = 2.8°C Specific heat of water = 1 cal/g/'C
- IR - | B " =y
'I|i"l 1E:plajnﬂ-nemnmucﬂm,mﬂrgandmuﬂmmand-nwg!nmeltﬂl | (5) ;'I:EH
p) | Explain the construction, working and uses of Solid oxide fuel cells {SOFC) (s) l o3
i ¢) Explain the construction and working of photovoltaic cell = | (5) | €03
- . i )
PTO
ﬂ%‘ SHRIDE! INSTITUTE OF ENGINEERING AND TECHNOLOGY '@ g -

Date: 19-03-2021 “==

Sub: Engineering Chemistry (1BCHE12)
Time: 90 minutes Saction: C Max Marks: 30
| Mote: | 1. | Answer any TWO FULL questions.
i B Module-3 - | Marks | o |
i 1 | a) | Explain the determination of calorific value of solid fuel using Bomb Calorimeter () co3
I b | What is Knocking of petral engine? Explain the mechanism of Knocking | "cos |
| A coal sample with 93% carbon, 5% of Hydrogen and 2% Ash is subjected to
combustion ina bomb calorimeter the following data is obtained. Calculate GOV and . _—
g} | NCV of the sample. Mass of the coal sample = 0.95g (5)
Mass of water in copper calorimeter = 2000g. Water eqguivalent wi of calorimeter =
__| 700g. Rise in temp = 2.8°C Specific heat of water = 1 cal/g/°C ——
- (OR) S— ——
|_1 [ @) | Explain the construction, working and uses of Methanol = Oxygen fuel cell. (s} | CO3
: - — - B —— S— - . | — el — - I . —
b "_F_uplawin the construction, working and uses of Solid oxide fuel cells {SOFC) (s} 'co3
:-_1 e " Explain the construction and working of photovoltaic cell (5} co3 |
1
| Fe— B e = = = =
PTO
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‘ 3 | a) | Explain the Sources, effects and control of Carbon monaxide air poliution (5) |coa
| Ib] E:pidnﬂn&hmes,aﬂutsmﬂmﬂmlﬂﬂ:ldunfnlﬂtgmaﬁ'pﬂluunﬂ [s) 1 coa
; |:; | Explain the Sources, effects and control of hydrocarbons air pollution (5) J!'Eﬁ_.q_!
pe=lr 5 . | I
. L = _
4 | a) | Explain the Sources, effects and control of Particulated matter air pollution (5) co4
by E:mlamH:e!-uun:u,cﬂeﬂsandmﬁdufmmakpﬂhﬂm;;}r_d'minﬂum . |cO4 |
(5)
ozone depletion B :
o Explain the Sources, effects and control Mercury pollution (5 |Co4
|
— | Nam@ of the Course mstrootar | Or: Chandrasekiar: i
3
Signature
Signature of the HoD
Signature of the Principal
- Module-4 - Marks | CO
3|2 Eﬂinmm;*lﬂemlndmmmdtmtﬂhmwmhrﬂm & |
b) | Explain the Sources, effects and control of Oxides of nitrogen air pollution @y [
€) | Explain the Sources, effects and control of hydrocarbons ai pollution s |4 »
— .
i_ " a) | Explain the Sources, effects and control of Particulated matter air pullutlun (5) 04
| . [Explain the Sources, effects and control of ozone air pollution and write a note on o4
b) aione depletion 3)
c) | Explain the Sources, effects and control Mercury pollution (5) i mll

Mame of the Course instructor Dr. Chandrasekhar. N

Signature

Signature of the HoD

Signature of the Principal
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bt it I semester: [1-Internal assessment test s
Scheme of valuation
Sub: Engineering Chemistry (18CHE12) Date: 19-03-2021 _
| Qoo | .. Scheme | Mark
1. {a) | Explain the determination of Calorific value of solid fuel using Bomb calorimeter SMar
6 V Battery Yoy
Electrically operated stirer
Oxygen valve
= = Ebonite cover I mark
= - Beckmann's thermom eter
B :_E Copper calorimeter
= = Stainless steel bomb
-] -‘_i I'miark
:.:_E, E: Mg fuse wire
= | ———Stainless steel crucible
= Air jacket & Fuel sam ple
| :':.“::-_1-:.-_.-_7,'. —_———— = '_-_J: :3—— W’iﬂﬂm
I Irnark
Bomb Calorimeter
| A small quantity of a fuel is weighed sccurately (M Kg) and is placed in the Bomb. The bomb
' t5 placed in known amount water taken in a copper calorimeder. The initial temp of water is noted as &
P per
f t,"C with the help of thermometer. Oxygen gas is pumped under pressure 20 to 25 atm through the O,
i valve provided. The fuel is ignited by passing electric current through the wires provided. As the fuel
J undergoes combustion and liberates heat, which is absorbed by surrounding water. The water is stirmed
continuousty to distribute the heat uniformly and the final temp attained by water is noted t,'C. &
gross calorific value of the fuel is calculated as follows:-
Corleufation: Imark
Mass of the fusl = M Kg.
Initial temp of the water = 1,"C
Final temp of the water =1, C
Change in temp =t =N, C
Epecific heat of water =8
Water equivalent of calorimeter = W Kg.
GCV=WxSx t JKg or
£ M
OCV={W+wixBx 1 1Kz
L |
NCY =GCV -0.09 x%H; x 587 cal’g
(b) | What is knocking of petrol engine? Explain the mechanism of knocking. SMari
The explosive combustion of petrol and air mixture produces shock waves in LC. engine, Imark
which hit the walls of the cylinder and piston producing a ratiling sound is known as knocking. Imark
Mechanism of Knocking M

Bevond & particular compression ratio the: petrol mixiure suddenly bums into flame. The rate

.':'_f flame propapgation increases from 20 to 25m/s to 2500m/s, wiich wﬁ_m:pndu:iug a




rattling sound. The activated peroxide molecules decomposes 1o give number of gases products which
produces thermal shock waves which hit the walls of the cylinder and piston causing a rattling sound
which is known as knocking,

The reactions of normal and explosive combustion of fucl can be given as follows uking
ethane as an example

CiH, + 34O, <+ 200; +3H0  (Normal combustion reaction)
CiHy + Oy = CHy0-0-CH; (Explosive combustion reaction)
CH;-0-0-CH; =% CHy=CHO + H;O

CH-CHO +1 %0y = HCHO+CO; +H.D

HCHO + Oy 2 OOy +HO

(c) | A coal sample with 93% of carbon, 5% of hydrogen, 2% of ash is subjected to | SMarl
combustion in a bomb calorimeter the following data is obtained. Caleulate GCV and
NCV of the sample. Mass of the coal sample is 0.95g, mass of the water in copper
colorimeter is 2000g. water equivalent weight of calorimeter is 700g. rise in temperature
is 2.8°C. specific heat of water is lealig”C.
GOV =(W+wIxSx 1N Imark
M
= 1) of ; I mark
0.95x 107 ke
Imark
= 3320583 kg,
Imark
NCV =GCV-009 x %H, x 587Tx4.184 g
= 33295.83 Mg — 0.09 x 5 x 587 Jikg ki
= 32190.62 kg
2.(m) Explain the construction, working and uses of Methanol oxygen fuel cell Sharl
It consists of two electrodes made up of platinum as anode and cathode and in between the electrodes 1magk
H;50, is placed as a electrolyte. Methenol and H,20, &5 supplied st the anode and pure oxypen gas is
supplied st the cathode, The methanol is oxidized to COy & H:O with the liberation of 1.20v of Imark
electrical energy.
| mark
I mark
The cell regctions are as follows. i

At anode 1 CHsOH + HzO S —w COa +8H" + 8
At cathode : 3p Oz +6H + 6 ——  JHa0

NCR : CHaOH + E*'E Oz . COz + 2ZHaO

Applications:
I} Used in Military applications.
Used for larpe scale power production stations.




(b)

Explain the construction, working and uses of solid oxide fuel cells

These containg Zrly, Yy0; are solid electrodvies. Cathode is made up of porous strontium dﬂpﬂdwlm
Lﬂhﬂ,mlnﬂ;ﬂ%hnﬂummwﬂmmﬁhﬂi Operating temperature is

M'Ihﬂﬂdhmumd in K'W power plants

I mark

Imark
1 mark

(€)

Explain the construction, working of photo voltnic cell.

A typical silicon photovoltaic cell is composed of a thin fayer of phosphorus doped. (n-type)
semiconductor on the top and a thick layer boron doped p-type semiconductor at the: bottom.
Hence a p-n junction is formed.

A metallic prid forms one of the electrical current contacts of the diode and allows light 1o fall on
the semiconducior between the grid lines.

Anantireflective laver (Ti0y or silicon nitride ) between the grid lines increases the amount of light
transmiftied.

When light radiation falls on the p-n junction, electron — hole pairs are generated by the absorption
of the sun radiation.

The electrons are moves and collect at the n-tvpe end and the holes moves to p-tvpe end.

When these two ends are electrically connected through a conducior, photoelectric current is
produced.

Wﬁl T T :

== L

1 mard

3.(n)

Explain the sources and ill effects and control of CO air pollution.

CO is found in fumes produced any tme you burn FLﬂthEhlﬂ:,mﬂ-_ng.hH.m
lanterns, grills, fireplaces, gas ranges, or fumaces. CO can baild up indoors and poison people and
enimals who breathe it.

The most commen sympioms of CO poisoning are headache, dizziness, weakness, upset stomach,
vomiling, chest pain, and confusion. CO symptoms are often described as “flu-like.” If you breathe in
& bot of CO it can make you pass out or kill vou, People who are sleeping or drunk can die from CO
poisoning before they have symploms,

Limited burmning of charcoal indoors. Burning charcoal - red, gray, black, or white — gives off CO.
Do not uze portable flameless chemical heaters indoors.

Check or changing the batteries in CO detector every six months.

(b)

Explain the sources and ill effects and control lead pollution.

Lead-based paint and lead-contaminated dust in older buildings are common sources of lead poisoning
in children. Other sources include contaminated air, water and soil. Adults who work with batteries, do
home renovations or work in auto repakr shops also might be exposed (o lead,
Signs and symptoms of lead poisoning in children include:
High blood pressure
Joint and muscle pain
Irmitahility
Loss of appetite
Weight loss
Abdominal pain
N ot
Constipation
Hearing loss
Seizures.
»  Wash handz and tovs. To help reduce hand-to-mouth transfer of contaminated dust or sodl,
wash your children's hands afier outdoor play, before eating and at bedtime. Wash their toys

Imark

| mark

Imark

Imark

Imark




regularly

= Controlling:
®  Clean dusty surfaces: Cleaning the floors,
#  Runcold water.

= Prevent children from playving on soal.
Eat a healthy diet

€)

Explain the sources and ill elfects and control of hydrocarbon pollution.

Contamination of hivdrocarbon oceurs due 1o ioxic organic substances, petroleum, and pesticides
which is a serious concern for the environment. Contamination caused by petroleum hydrocarbon is u
matter of worry because these are harmfil for various life forms.

Anthropogenic sources

Petroleum inpuis

Partial buming ol fuels

Fires of forest and prass

Biosynthesis of hydrocarbons by marine or terrestrial organisms

Biffusing from the petroleumn source rocks, reservoirs, or mantie

Some lydrocarbons can caiise other effects, including coma, sermures, irregular héard rhythms or
damage 1o the kidneys or liver. Examples of products that contain dangerous hydrocarbons include
some solvents used in paints and dry cleaning and household cleaning chemicals.,

The remedishion of hydrocarbon polluted wastewater can be achieved by three methods, which ane
phytoremediation, bioremediation and chemical remediation. Phytoremediation entails the use of
plants ta reduce the volume, mobility and toxicity of contaminants in soil and water.

lmark

I mark

Imark

I mark

I mark

4.a)

Explain the sources and ill effects and control of perticulate matter pallution,

Imark
Imark

Imark

Imark

Imark

L]

Explain the sources and ill effects and control of Ozone layer depletion.

Ozone layer depletion is the gradual thinning of the earth’s ozone layer in the upper atmosphere
caused due to the release of chemical compounds containing gaseous bromine or chlorine from
industries or other human sctivities.”

Sources:

Chlorofluorocarbons

Unregulated Rocket Launches

Mitrogenous Compounds

Matural Cagses

1l effects: it has,

Effects on Human Health and Animal Health

Effects on Aguatic Ecosystems

Effects on Air Quality

Effects on Materials

Controling:

Avoid Using ODS

Reduce the use of ozone depleting substances. E.g. avoid the we of CFCs in refrigerators and nir
conditioners, replacing the halon based fire extinguishers, etc.

Minimise the Use of Vehicles

The vehicles emit a lerge amount of greenhouse gases that lead 10 global warming as well as ozone

Imark

Imark

Imark

| mark

I'mark




depletion. Therefore, the use of vehicles should be minimised as much as possible.

Explain the sources and ill effects and control of Hg pollution.

Matural sources of mercury include volcanic eruptions and emissions from the ocean. Anthropogenic I mark
{human-caused) emissions include mercury that is released from fuels or row materials, or from uses
in products or industrial processes, Imark
hﬁﬂﬂrymrhvcmﬁctﬁﬂmmﬂmmmﬁg:ﬂiwmﬂimﬂmuﬂmhmﬁ,ﬁm
Suuufhhhh:ﬁ:mupm:mmmqmmEmc[m irritation to the eyes, skin, and I rissic
stomach; cough, chest pamn, or difficulty breathing, insomnia, irritability, indecision, headache,
weakness or exhaustion, and weight loss,
Minnmats Disease is & poisoning disease that nervous system, mainly central nervous system, is
damaged by methylmercury. Imark
Avoid buying products that contain mercury except for fluorescent light bulbs. Fluorescent bulbs use
less electricity than incandescent bulbs, Keep mercury-containing items out of the trash.

I mark




Shridevi Institute of Engineering and Technology, Tumkur-06 @D o
=HRIDEV] | Semester: | Internal Assessment Test: - February 2021 : by

ISPHY 16-Engineering Physics e
Time: 90 Min ' Max. Marks: 30
Note: 1. Amswer any Tweo full Questions.
2. Physical constants, Velocity of light, ¢ = 3 x 10" mis,
Planck’s constant, h = 6.63 x 107 JS, Mass of electron, m, = 9.1 x 107" kg,
Charge of electron, e= 1.602 x 10" C, Boltzmann constant, K = 1.38 x 107 JK

1 a Define SHM. Mention the characteristics and examples of SHM. Derive the

differential equation of motion for it using Hooks law, (CO01 06 Marks)

b, With a neat diagram explain the construction and working of Reddy shock tube.
(CO1 06 Marks)
C. Mention the applications of shock waves, (CO1 03 Marks)

OR

3 & Discuss the theory of forced vibrations and hence obtain the expression for
amplitude and Phase. (CO1 06 Marks)
s b.  What are damped oscillation? Give the theory of damped oscillation and hence
discuss the case of critical damping. (CO1 06 Marks)
[ The distance between two pressure sensors in 4 shock tube is 150 mm, the time

taken by o shock wave to travel this distance is 0.3 ms, if the velocity of sound under
the same condition is 340 m/s. find the mach number of shock wave.
(CO 03 Marks)

ﬁ% Shridevi Institute of Engineering and Technology, Tumkur-06 @ @D e
- 1 Semester: [ Internal Assessment Test: - February 2021 S
SHRIDEVI 18PHY16-Engineering Physics kit
Time: 90 Min Moax. Marks: 30
Note: 1. Answer any Two full Questions.
2. Physical constants, Velocity of light, c=3x 10% mi/s,
Planck's constant, h = 6.63 x 107 JS, Mass of electron, m,= 9.1 x 107 ke,
Charge of electron, e= 1.602 x 10" €, Boltzmann constant, K = 1.38 x 10" VK

1 = Define SHM. Mention the chomctenstics and examples of SHM. Derive the
differential equation of motion for it using Hook's law. (CO1 06 Marks)
b With & neat diagram explain the construction and working of Reddy shock tube.
(CO1 06 Marks)
c. Mention the applications of shock waves. (CO1 03 Marks)
OR
I o Discuss the theory of forced vibrations and hence obfain the expression for
amplitude and Phase, (CO1 06 Marks)
b. What are damped oscillation”? Give the theory of damped oscillstion and hence
discuss the case of critical damping. (CO1 06 Marks)
£ The distance between two pressure sensors in a shock wbe s 150 mm, the ume
taken by a shock wave to travel this distance is 0.3 ms, if the velocity of sound under
the same condition is 340 m/s. find the mach number of shock wave,
{(CO1 D3 Marks)
~
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3 a Dierive the relation between bulk modulus (K) . Young's modulus (Y) and Poisson’s

ration (&) {(CO1 06 Marks)
b, Derive the expression for the depression and Y at the free end of a beam of loaded
cantilever. {(CO1 06 Marks)

c.  Explain the basics of conservation of mass, momentum and energy (CO1 03 Marks)

OR

4 o Derive the Expression for couple per unit twist of a solid cylinder. (CO1 06 Marks)
b. Derive the relation between Young's modulus (Y), rigidity modulus (n) and

Poisson’s ration (o). (CO1 06 Marks)
¢:  For a particle executing SHM , its acceleration is found to be 15cm/s® whenitisast
3em from its mean position. Calculate time period, {CO1 03 Marks)
3 a, Derive the relation between bulk modulus (K) , Young's modulus (Y) and Poisson’s
ration (o), (CO1 06 Marks)
b Derive the expression for the depression and Y at the free end of o beam of loaded
cantilever. {CO1 06 Marks)
¢.  Explain the bascis of conservation of mass, momentum and energy. CO1 03 Marks) =
OR
4 a  Derive the Expression for couple per unit twist of a solid cylinder. (CO1 06 Marks)
b.  Derive the relation between Young's modulus (Y), ngidity modulus (n) and
Poisson's ration (o), (CO1 6 Marks)
¢.  Fora particle executing SHM | its acceleration is found to be 15em/s® when it is at
3cm from its mean position, Calculate time period. {CO1 03 Marks)
.-a'..,a--nt‘lﬂ—1 “41_,%___
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ik Shridevi Institute of Engineering and Technology, Tumkur-06 @ @ be

SHRIDEVI I Semester: 11 Internal Assessment Test: March-2021 o ) ot s
18PHY22-Engincering Physics
Time: 940 Min Max. Marks: 30
Note: 1. Answer any THWO full Questions.
2. Physical consvants, Velocity of light, e =3 x 10° m/s,

Planck's constant, h = 6.63 x 107 JS, Mass of electron, m, = 9.1 x 107" kg,

Charge of electron, e= 1,602 x 10" C, Boltzmann constant, K = 1.38 x 100" /K
1 i What is Hall Effect? Obtain the expression for Hall voltage in terms of Hall co-efficient.

(COS D6Marks)
b, Define Fermi factor & Discuss the variation of Fermi factor with Temperature and effect on
occupancy of energy levels. {COS5 06 Marks)
€. Caleulate the probability of an electron occupying an energy level 0.02¢V above the Fermi
level at 200K and 400K. (COS5 03 Marks)
OR

2 a Define internal field in case of solid dielectrics. Derive Clausius- Mossotti equation.

(COS5 06 Marks)
b. What are the assumption of quantum free electron theory [QWE%

of QFET Marks)

dielectrics? Give the relation between dielectric constant 1 df 10N
:1.'1-?‘:%’—‘:.1 ot Physics W \x\._,—— us_gJi:'_;lrlﬂ]'

o LE.T., TUMKUR -



o

Assuming the tme independent Schrodinger wave equation, discuss the solution for a
particle in one dimensional potential well of infinite height. Hence obtain the normalized

wave function. (C03 06 Marks)

State and explain Heisenberg’s Uncertainty principle. Show that the electron cannol exist

inside the nucleus. . {(C03 06 Marks)

Mention the properties of wave function. (C04 03 Marks)
OR

Setup one dimensional time independent Schrodinger wave equation. (C03 6 Marks)
What is Fermi Energy? Derive an expression for Fermi Energy at zero Kelvin.

(COS 06
Calculate the Force required to produce an extension of lmm in steel wire of length 2m
diameter Imm (Y=2x 10" N/ m® ). (C02 03 Marks)

| T
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Shridevi Institute of Engineering and Technology, Tumkuor-06 @ b
SHRIDEV] I Semester: 11 Internal Assessment Test: - April - 2021 B
1SPHY 12-Engincering Physics Gt
Time: 0 Min My, Muarks: 30
Note: 1. Anywer any Pwo full Questions.
1. Physical consranis, Velocity of light, c= 3 & 10° m/s,
Planck’s constant, h = 6.63 x 107" JS, Mass of electron, m,= 9.1 x 10" kg,
Charge of electron, e= 1602 x 107" C, Boltzmann constant, K = 1.38 x 10 WK

1 o Define fractional Index change (A). Derive the expression for Numencal aperiure

and peceplance angle of an optical fiber, (02 06 Marks)

3 Sinte and prove the Gauss divergence theorem. (CO2 06 Marks)

6 Diefine atienuation. Explain the types of fiber losses, (CO2 04 Marks)

OR

2 B Denve the expression for displacement current Mention Maxwell's equations for

A/ time varving ficld and stutic field, (02 6 Marks)
2 Describe different tvpes of optical fiber with neat diagram. (C02 06 Marks)

- [he refractive index if core and clad are 1,50 and 1.48 respectively in an optical

fiber find the numerical aperture and angle of acceptance, (CO2 04 Marks)

\f. PTO

Shridevi Institute of Engineering and Technology, Tumkur-6 @ @ b
. » | Semester: 1 Internal Assessment Test: - April 2021 .
SHRIDEV] ISPHY 12-Engineering Physics
Time: 90 Min Max, Marks: 20
Note: 1. Answer any Two full Questions.
2. Physical constants, Velocity of light, ¢ = 3 x 10" mis,
Planck’s constant, h = 6,63 x 107 JS, Mass of electron, m, = 9.1 x 107" kg,
Charge of electron, e= 1.602 x 107" €, Boltzmann constant, K = 138 x 10 WK

AT
due T B 1 i e

| a Defing fractional Index change (A). Derive the expression for Numerical aperture
and acceptance angle of an optical fiber. (CO2 06 Marks)
b State and prove the Gauss divergence theorem. (C02 6 Marks)
e Define attenuation. Explain the types of fiber losses, (CO2 04 Marks)
ORr
2 o Derive the expression for displacement current. Mention Maxwell's equations for
time varyving feld and static field. (C02 6 Marks)
b. Describe different tvpes of optical fiber with neat diagram. (CO2 6 Marks)
€. The refractive index if core and clad are 1.50 and 1.48 respeciively in an optical
fiber find the numencal aperture and angle of acceptance. (CO2Z 04 Marks)
PTO

N
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HOD

Setup one dimensional ime independent Schrodinger wave equation.

(CO3 06 Marks)
Deseribe the construction of the CO; laser and explain its working with the hefp of
energy level diagram, (COM 06 Marks)

An electron is bound in an one dimensional potential well of width | A, but if infinite
wall height. Find its energy values in the ground state, and also in the first excited

siales. (CO3 i Marks)
OR

Crbtain an expression for energy density of radiation under equilibriom condition in

terms of Einstein's co-efficient. (CO4 06 Marks)

Prove that electrom cannot exist inside the nucleus of an atom. (CO3 06 Marks)
The ratio of population of two energy levels is 1.059 x 1077, Find the wavelength of

lhight s 330K, (0 4 Marks)

>

Setup one dimensional time independent Schrodinger wave equation.

(CO3 06 Marks)
Describe the construction of the CO; laser and explain its working with the help of
energy level diagmm (COlle Marks)

An electron is bound in an one dimensional potential well of width | A, but if infinite
wall height. Find its energy values in the ground state, and alse in the first excited
slates, (CO3 04 Marks)

OR

Obaain an expression for energy density of radiation under equilibnum condition in
terms of Einstein’s co-efficient. (04 06 Murks)
Prove that electron cannot exist inside the nuclens of an stom, (CO3 06 Marks)
The ratio of populstion of two energy levels is [ 039 x 107", Find the wavelength of
light ai 330K, (CO04 04 Marks)
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: Shridevi Institute ol Engineering and Technology, Tumkur-06 @ T wbe
SHRIDEVI Il Semester: | Ohnline Internal Assessment Test @ June 1']12“1] g o
LA ISPHY 22-Engincering Physics Dy S
Time: 2 s, M. Marks: 4ii
Note: | Amswer afl Questivs.
L Physical constanty, Veloeity of light, ¢ = 35 10" mis,
Planck’s constant, b= 6,63 5 107 15, Mass of electron, m, = 2.1 x 10" ka.
Charge of electron, e= 1602 « 107" C, Boltzmann constant, K = 13§ « 1077 WK

1 a Dierive an expression for equivalem force constant for twor springs in series. What is
the expression for period of its oscillation?. (CO1 08 Marks)
h With a neat dimgeiom explain the construction und working of Reddy shock tbe,
- (00 08 Murks)
. Fora particle executing SHM | s sceeleration s found 10 be 1 5cmis® when it Is al
A Jom froan its mean pusition. Caleulute time period, (OO 04 Maarks)
2. n What are the assumption of Quantum free Electron Theory (QFET)? Explain merits
ol QFET, (C05 08 Marks)
b, Define Fermi encrps and Fermi (actar, Explain the dependence of Fermi factor on
temperziure and eneryy (05 08 Viarks)
5 The distance between two pressore sensors in o shock tebe 15 150 mm, the time
taken by g shock wave 10 travel this distance is 0,3 mas, i the velocity of sound under
e samie condition is 330 mis. Tind the mach numbser ol shock wave,
(OO0 04 Marks)
\ -
o & I"l-l | Iuw
HiM - Principal
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shridevi Instituie of Engineering and Technology, Tumbkur-06

mes ¥

SHRIDEV] Il Se ter: [ Internal Assessment Tesi: - Aupust 2021 4t
1XPHYR2-Engincering Physics e L e

EhE Muax. Murks: 40

Mote: 1 Answer amy Do fall Questinns,

| i
b.
¢

. T
i,
&

()

SHEIDEY

Time: 90 Min

Shridevi Institute of Enginceriog and Technology, Tumkur-06

2, Phystenl constants, YVebockty of Viehi, e = 3« 10 mis,
[ Mgl s doisizan b, W~ fubd & 10 H s Mass ol elecivom, m.= 9.0 x H.I“" HH‘
Charge of election, o= LU x 1770, Boltzmann consiant, K = 1L.38 x 10+ 0k

Derive the felation between Young's modulus (Y, rigidity modolus (n) aid

Poisson’s mtion (0), (OO U8 Marks)
Derive the expression for the depression and Y at the free end of a beam of loaded
cantilever. (OO D8 Marks)
Caleulate the foree required 1o produce an extension of Tmm In steel wire of length Im
diameter b (Y ~ 22 10 Nom) CTHT 04 Minrks)
OR
Derive the rélation Between Bulk modalus (K - Young™s modulus () and Poissons
Fubian (el (OO OB Muarks)

Derive the Expressicn for couple per unit twist of a sofid evlinder. (CO1 08 Marks)

Cadenlste tie Lngulor vwist of @ wire of Tensth 0.3 incond radius 0.2 x 107 m whien o

turque ol § & 807 SNm s applied (Rigldis modulus of the materiial s 8§ « 10" Nime
(OO 04 Marks)

P.T.0

I Semaester: T lnternal Assessment Test: - August 2021

Notes 1 Amswer any Two full Questions.

1 ]
h.
b

2 i
b.
61

=800

Dept. oi Physics
E,I.E.EIII'., TUMKUR -B.

2 Phsieal constamts, Veloeity of light, ¢ = 5 x 10° mos,
Plonck's constunt, b= 6,63 % 10 15, Mass of clectron, m, = 9.1 x 1" ke,
Charge of clectron, o= L6602 « 10 ¢, Bottemane constant, K= 138 10 1K

Derive the refation between Youmg s modulus (Y ). rigidiny modulus (n) and Poisson s

ration (). (OO0 08 Marks)
Derive the expréssion for the depression and Y ai the free end of a beam of loaded
comiilever. (OO 08 Marks)
Cabeulate the force regquired 1w progduce an estension oF Lmm in steel wire ol length 2m
diomseber Yo LY ¢ Ix 1’ ""-E-Irl'll ﬂ-ﬂl 4 Marks)
R
Prerive the relation between ilk modulus (&), Young's modulus 1Y) and Poisson’s
ration (o). (OO0 U8 Marks)

Drerive the Expression for couple per unit twist of o solid eylinder.  (CO1 08 Marks)
Caleolate the nm,lquluc twist of o wire of lesgth 0.3 m and mdins 0.2 Iil';'"m when
prgue of 3 107 Ny s applicd (Riadit moduius of the mmterinl 58 x 107 Nfm

(0T U4 Marks)

PRINCIPAL
BIET TUMAKLIRL

.'i‘;(lgi wshnn

]Er“m-Eﬂ_ﬂfﬂn‘:rﬁnE I:h;‘.m PR T T T T P p——
Max. Marks: 50



3 a Define fractional Index change (A). Derive the expression for Numerical aperture

and acceplance angle of an optical fiber (€02 0% Marks)
b Describe different types ol uptical fiber with nead Jisgram, (032 8 Murks)
G Find the amenuation in an optical fiber of length 300m when a light signal power
1MW emerges out of the fiber with a power 90mW (02 04 Marks)

OR

4 a Beerive the expression for bending moment in leoms of moment of ingrtia.
OO 08 Marks)

b, Define altenuation. Explain the types of fiber losscs. (CO2 08 Marks)
c. The refructive indices of core and clad are 1.50 and 148 respectively in an optical
fiber, Find the numerical aperture and angle of sceeptance. (002 04 Marks)

3 o Define fractional Index change (A). Derive the expression for Numerical sperture

and sccepinnce angle of an optical fiber. PO02 U8 Marks)
: Pescribe different tvpes of opiical fiber with neal diagram. (C02 0% Marks)
[ Find the atténuation in an optical fiber of length S00m when a light signal power
IOUmW emerges oul of the liber with a power %0m W, (C02 4 Marks)
O

4 i Derive the expression for bending moment in terms of moment of inertia,
(OO0 08 Marks)
Peline sitenuation, Laplyin the types of fiber losses. (C02 08 Marks)
c. Ui retruactive indices of core and clad e 1,530 and | 48 respectively in an optical
fiber. Find the numerical uperure and angle of’ accepiance. (CO2 U4 Marks)

W
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Shridevi Institute of Engincering and Technology, Tumkur-06

Time: 96 Mo
Modes 1
2. Plhesica! constamis, Velocity of lighl.c= 3 2 10" /s,
Planck’s constant, b = 6.63 x 107 15, Mass of electron, m, = 9.1 & 107" kg,
Charge of electron, e= 1,602 3 10" C, Boltzmann constant, K = 1,38 » 107 VK

b

Il Semester: HI Internal Asscssment Test: - September 2021 @ eyl

B O] s el r——

Max. Miarks: 40

ISFFHY 22-Engineering Physics

Admswer anr T Full Qhsestious,

Stute Heisenberg™s uncertainty principle. Show that electrons canmot exist nside the

nucleis. PCOS 08 Murks)
Set up tume independent Schnidinger wave equation for free partiche in one-dimension
using complex wave function, (L0003 0 Aarks)

& marficte of moss D0 Mevie hHoas o kimeic enpenes 005 ke, Find the de-Broslie
waveléngth, (¢ i= the velocity of Tigha ), (C03 04 Marks)

OR

Obiadn an expredsion hor énergy Jensity of radigton ander equilibrivm condition in
terms of Linstein s co-efhicient (OO 08 Marks)
Pescribe the construetion of the CO: laser and explain s working with the help ol
encrey leyel |Ji._|:_r|'.1|||_ H.'I.IP-'I ] "I-"llll']i.'li]
Mennom thee epplicatmn o) Lisg (OO B AVarks)

256 0 | s
Dept. of Physics mn%
& | E.T.. TUMKUR - S

asthin



3 a  State and prove the Gauss divergence theorem. (CO2 08 Marks)

b, Derive the expression for displacement current, Mention Maxwell's equations for

e varying field and siatic feld. (CO2 08 Marks)
€. Calculate the wavelength sssociated with an eleciron having K.E. 100 eV.
(03 04 Marks)
OR
4 o Derrve the EM waive eguation in lerms of electne feld usimg Maxwell's equaton
(C02 08 Marks)
b What is EM polarization? Explain various tvpes o EM polarizsation Mechanisms.
(02 08 Marks)
C. A particle of mass 0.5 MeVie' has o kinetic cnergy 100 eV, Find the de-Broplie
wavelength, (e s the velocity of light), (003 0d Marks)
\

e . B s

HOD Principal
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Note: Answer all the questions.

(i
1y A} Use Super position theorem to find the current !gawlt in the fig. below.

|2kt

B} Find the Thevinen's equivalent circuit for the figure shown in below with respect

to terminals a-b, ,Ih-' {1“'-"’ Ho Goresd E"'”""’f‘* N O
L L - 3

i
o

Bon

Lov

D) Briefly explain the saper-position theorem related to network theory.



2 A) Finel RL for masimum power transfer aid the maximum power that can be transferred in

the netwaork shown below, L]
P LTS A
Tk Ry
BT
S 3

L

B) Find the current through 2 ohim resistor using Millman's thearem for the cireuit shown in the

fig. below, , 'F‘I i

P B T S

=
25 10y
eV -

_’

L} Express the current pulse shown in the fig. below in terms of anit step. Adsa Mind the l.l.ph:t

Transform of the given current pulse,
PRRC))

10} Find the Laplace Transform of RAMI* function rit).
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Mote: Anwwer all the queitions
1) ) Explain the source transformation techniques in Flectrical Networks. fio 1) M

b) Explain (a) Star-Delto Transformation (b) Deha-Star Transformation. [ce 3] M
<) Find the carrent in 10 ohm resistor in the given network a8 shown in the fig. below
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Find the node Vi, i
b} . voltages VI, ¥2 & V1 in the circuit shown below. I""w'!l ™
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