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Semester End Examination, October, 2021

Degree B. Tech. (U.G.) | Program CommonloAl | Academic Year 2020- 2021 |
Course Code | 20BSX12 Test Duration 3 Hrs. Max. Marks | 70 | Semester I '
Course | PARTIAL DIFFERENTIAL EQUATIONS AND VECTOR CALCULAS

Part A (Short Answer Questions 5 x 2 = 10 Marks)

- _No.  Questions {1 through 5) Learning Outcome (s)  DoK
’ Form the PDE by elr;nrnahnf arbitrary constants a and b from 20BSX12 1 L1
z=ax+by+a*+ b
2 Solve(D-D)}(D+D'-3)z=0 . 20HSXi22 L2
3 | Compute f(Z, 3) 20HSX12.3 L2
4 Define Solencidal and Irratational veclors : ' 20HSX12.4 K
5  Wite the Statement of Stoke's Theorem 20HSX12.5 LU
Part B (Long Answer Questions 5 x 12 = 60 Marks) _ o
No. | Questions (6 through 15) | Marks . Learning Outcome (s) Dok
6 @ Find the qlﬁemnhal equation of all spheres whose centres fie on oM 20BSX12.1 12
the z - axis. | . _
6(b) | Solve x® (y—2z)p +y*(z-x Jg=2*(x-y) | 6M 20BSX12.1 L3
: OR B -
(@)  Sobve (Z+x)?+ (2+y)72=1 |8 2088X121 | L3
7(b) Savez=px+qy—.2pq B : 20BSX12.1 | L2
8(a) Sohe(D? ~20D'+D%)z = e 44 e 2085X12.2 L3
8(b) Solve (402 —-4Dp" + p* )z = 16log(x + 2y) I 6M 20BSX12.2 L2
. OR
%@ (©+D -1)(D+2D'~3)z = 44+3x+6y 6 208SK122 2
9 (b) Solve x? g;z; + y2 % 29 by the method of separation 6M 20BSX12.2 L3
variables |
bid |
10(a)  Prove that [z veots dg = 3 r(3) r(2) oM 20BSX12.3 13
10(b) Evaluate [ [7 [F* eX*+¥+2 dzgydy oM 208sX123 | L2
OR '
1 2 1
1 () Provethat f-—=— = = 3B (E. 5 &M 20B5X12.3 13
VI=x?  dy dx '
11 (b) Evaluate J.O J-D m . &M 20B5X12.3 L2

Find the Directional Derivative of the function f= x* + y* + z* .
12(a) atthe point (1, -2, 1) in the direction AB where Bis (2, 6, - 1). | 6M 20BSX12.4 L3
Also find the maximum directional derivative of fat (1, — 2, 1)
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Show that (x? — yz) T+ (y% — 2x) J- (2% — xy)k s

12 (b) oM 28sxi24 | L3

‘0,z=2

' Imotationsl and hence find scalar potential
' ' - OR
) = 2,7 27 | ' |
13() If F =x2yzT+xy®zJ+xyz k.ﬁnddlvFandcurlFalthei 6 20BSX12.4 13
| point (1,2, 3) _ - ;
13 (b) Prove that div(grad r™) = m(m + 1)r™2 . 6M | 20BSX12.4 ]
' Verify Green's theorem for I, [xy + yz]dx -!-x2 dy , whers ._ 120 20BSX12.5 ! L3
Cisboundedbyy =xandy = x? [
OR
. | Veyify Gauss divergence theorem for the funclion F= y T+X 1 + - :
15 22k over the cylindrical region bounded by x% +y%2 =9,z = | 12M 20BSX12.5 L3
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SEMESTER END EXAM

Degree B. Tech. (U.G.) Program g‘:;"x:f Test M Academic Year 2020 - 2021
Course Code 20BSX12 Test Duration 180 Min. Max.Marks 70  Semester |
Course Partial Differential equations & vector Calculus
Key and Scheme of Evaluation
No. Questions (1 through 5) Marks
By differentiating w.r.to x partially, we get p=a
By differentiating w.r.to y partially, we get g=b 1
1

By substituting in the given relation ,we getz=px + qy + p? + ¢*

By comparing (D-D?) (D+D1-3) with (D-m, D'-a,) (D-m, D-at;),

2 wehavem; =1, m;= -1, a, =0, a,=3. 1
The solution is given by 2= f,{y + x) + e3*f,(y + 3x) 1
= F(m)F(n) : -
B(m,n)}= Tomem JIn this put m=n=1/2, 1
3 .
33, _ r(%)ré) _1 f'(%)"(%) _n
Then we get f(7,5) =22 =l 4= =2 1
A Vector Fis said to be Solenoidal if Div F =0 and 1
4
Irrotational if curl F = 0 1
Stoke’s Theorem: If S is an open surface bounded by a closed curve C and if Fis a
continuously differentiable vector point function possessing continuous first order 1
- partial derivatives, then
Jo F.dr = [, F.7dS, where 7l is an unit outward drawn normal vector to the 1
surface
No. Questions (6 through 11)
The equation of the family of spheres having centers on z - axis is given by 1
x2+y24(z — a)=h?
By differentiating w.r.to x partially, we get 2x + 2(z-a} p =0 which gives x = -(z-a)p 9
6(a)
By differentiating w.r.to y partially, we get 2y + 2(z-a) q =0 which gives y =-{z-a)q 2
So, x; = % or py- qx=0Is the required PDE. 1
=_dy __ dz _
The subsidiary equations are — D P e ,
ldx+mdy+ndz
Ix2(y-z)+my? (z-x)+nzZ(x-y)
- 1 1 1 . .
6(b) For the multipliers |=x_2 ,m= ped n==, Denominator o the fourth fraction =0.
So, we have Nr=0 means ldx + mdy + ndz =0
which gives us;iz dx + iz dy + iz dz =0 2
x y z

: . 1
On integration , we get %+ i t-=a



7(a)

7(b)

8 (a)

8 (b)

Again for the multipliers I=§ , M= i, n= i, Denominator o the fourth fraction =0.
So, we have Nr=o means ldx + mdy + ndz =0

which gives usi dx + ; dy + %dz =

On integration, we get xy z=b

Hence the general solution of the given PDE is given by f(i + % + % , Xy2)=0.

(& +x)2+ (& + )2 =t is a non-linear PDE of first order of the form f(x,p) =g {
¥, Q) , .
P 1 _(q
(G +x) =1-(+r)
Let both the sides be equal to k, some constant.
Thenwe have (£ + x)? =kand1- (g+ y)? =k

Which gives p=2(vk—x), q=2(/1 - k) -¥)
We have dz=p dx + qdy.
By substituting above values of p and q , we get

dz=2 (Vk - x) dx+ 2(,/(1 — k) -y )dy
On integration, we get z=2 (Vi x) - x2 +2(\/(1 - k) y)-¥* tc.
The given PDE Is of the form z = px + gy + f {p,q), which is a Clairaut's equation.

The generat solution will be obtained by replacing p with a and q with b where a and
b are arbitrary constants.

So, the general solution is given by z=a x + by +V2ab , where a and b are arbitrary
constants.

(p?-2DD"+D%)z= e+ 4
The A.E. is (m — 1) =0, which givesm=1,1
The C.F. is given by f(y+ x) + x g{y+ x)

i i = 1 (e
The Par:lcular integral is gi:en by P.l. PrRETTOTT (e +4)
= (&%) + ———— (4e(®¥) =P, I;+P.
s € g (4 )= PIi#P. g(say)
=_1—_ X
P = i rn? (e*)
Put D=1, 0’=0
=ex
=1 as@r=t .
P.I Inz-zoo'm: (4e"7) =5, which is a failure case.
=8 (0)1’:__ H ] 0
4 ——— (0=~ which is a failure case
=4% e(O)X =2
So,P.l.=e* +2

The complete solution is given by z=C.F. + P.L. = fly+ x) + x g(y+ x) + &* + 2

(40% - 4DD" + D*)z = 16log(x +2)
The A.E. is (2m — 1)* =0, which gives m = %,%
The C.F. Is given by f{y+ ) + x gly+ )



9(a)

9 (b)

. - - 1

The Particular integral is given b:f P. TRy 16log(x + 2y)

=4 1 ——5;log(x + 2y)
b=

[:1)
b3

=4 ﬁf log (2c)dx wherec=y+ ;
1

=4 D—j-ﬂx log (2c)=4 ﬁ xlog(x + 2y)=4f x log(2c)dx = 2x% log(2c) =
z 7

2x% log(x + 2y)
The complete solution is given by z= C.F. + P.]. = f{y+ %‘) +xgly+) + 2x% log(x +
2y)

GivenPDEis (D+D'-1) (D+2D'-3)z=4+3x + by

By comparing (D +D! — 1} (D+2D1-3) with (D-m, D'-a;) (D-m; D'-ax,),
Wehave my=1 my=2, a;=1, a,=3.

The C.F. is given by z= e* f;(y + x) + 3% f,{y + 2x)

_ 1 1
Pl = o T przpis 443X+ B)
D+2D'

S[1-(D+ D)1~ (5] (4+3x + 6y)
=[1+D+D' |[1+5+2D' ](4+3x+6y)

after neglecting alf partial derivatives from second order
{1+ D+ D' 42 45D [(4+3x+6y)

<[1+3D+3D" ] (4+3x+6y)

=4+ 3x + By +3 D4+ 3x + 6y} + 3 D’ (4+ 3x + 6y)

=4+ 3x+6y+4+10
=18 + 3x + 6y.

The complete solution is given by z=C.F. + P. |
Z= e*f1ly +x) + e2*f;(y + 2x) + 18 + 3x + 6y,

Solve x? % +y? % =0 by the method of separation variables.

Let us assume the complete solution as z=X{x).Y(y)
Then given PDE becomes x2X'Y + y2XY! =0

xzxt yZ yl-

S v k (say}

2dX 7ALl

Yae o YAy,

x "ax _ degdy_ ., d
=k = (&Y

Which gives == = k-8~ >

By integrating, we get log X = -'-I‘& logY= ;
k

k k
Which implies X=e =& Y=er

k k
So, the complete solution is z= ¢ zev



10 (a)

10 (b)

11(a)

11 (b)

12(a)

" " " 1 -1
JZVcot6de = fF % d@ = [Z cosz Bsin? 0 d@

Hid
We have B(m,n) = 2 JZ cos?™ 1 gsin?"~19 dg

If we put 2m-1=p and 2n-1=q, then m= p—”— and n== %1

w ., 1
Then fZ cosP 8sin%8 do '- (pZI ,q; ﬂ(z = )--ﬂ( 14)
_1tGr@ 1yt
T2y 2 r (E) re)
.fo Io o Xty dz dy dx =
J.G J-o (er+2y .ex+y) dy dx

j'o J"‘— —=_ dx. In this integral put x> = y. Then x = ys and dx = —y s dy
x=0 gives y=0, x =1 gives y=1.

S0, given integral changes o [* 2= 1% dy =[} y% (1= )7 ¢
0, given integral changes ofo ,/1—-y'§y Y=l ¥y (1—y)z dy
By comparing this with j'ol y"1(1 - y)*1 dy, we havem =-§- and n =§-
But we know that fﬂl ym=1(1 - y)*~1dy, = g{ mn)

And hence , given integral=ﬂ'(2 :

J(1+x) dy dx
1+ x2+y?

The given double integral is fo Iy
limits, first we have to integrate w.r.to y.

Since y is possessing variable

Let us assume V(1 + x2) = k, a constant . Let us assume v+ x%) =k, a
constant . Thenl + x% + y? becomes k? + y*

So,the D= fy [ 2% = [ 2 tan (1) dx=

0 K24yt J‘o v’(1+ x“’-)

The normal to the surface @ =0 at any point is given by
Vi =V {x*+y* + 24) = i(4x%) + j4y°) + k(42°)
Atthe point A(1,-2, 1), Vf =47 -32j+ 4k

The vector AB where B= (2,6 -1) is given by T+8] — 2k

ViAB
[ABI

_(41 =32+ 4k)( +8j-2k) _4+256-8 252
V69 ’ V69 V69




12(b)

13(a)

I
Cur (F)=| —

ET
Fle w

xt—-yz y*—2zx z2—xy
8 ? 12 ] k[~
=TI2 (22 ~ %) -2 0% — O]+ T2 (2 - y2) - 2 (2% — x| +R 1= (07 —
d
2x) -5 (2% -yz)]

==X+ X)) + jl-y + y}+ k(-2 +-2) = 1(0) + j{-0) + k(0) =0
Hence, F is irrotational.

Let @ be the scalar potential of F. Then we have V@ = F
ie. I—+j—+k—=. I(x? — yz) + j(y* — zx) + k(2% - xy)

On comparing the coefficients, we get — = x — yz, =y _gx, =z —xy
By partial integration, we get
13
=5 -xyz+fly,2)
3
8 == -xyz +g 1y, 2)

z

3
=5 -xz+h{y2)
3 3 3
From these three, we conclude that @ % + y? + -’3— -xyz
Given vector is F =x2yz i+ xy?z j¢ xyz*k

Div (F) = — (x%yz) +—} (xy*z)+ —;If(xyzz) =2xyz + 2xyz + 2xyz = 6xyz.
At the point (1,2,3), DivF =6(1}2)(3) =36

i j Ok
c(Fy=|l — L =
x%yz xy*z xyz*
=T[—(xyz?) - — (y*2)] + ] [— (x?yz) - — (xyz¥)] +k [— (xy*2) - — (x*yz)]

=1(xz? — xy? ) + ji(xy — yz?) + k(y*z -x%2)

At the point {1,2,3),CurlF = 5t -16j+ 9k



13(b)

14{a)

F=xi+yj+zk givesusr=,/xZ + y2 + 22
grox dry oz
dx r'dy r'dz r

1 xE+ yj + 2k

Grad (r™) = mr™~1 ; =mrm- =mrm-2{xi + yj + zk)

Div(grad r™) =% %(m r™2x)=mr™ 2 + m(m2) rm3O)x

=¥ [m#™ 2+ m(m-2)r*x?] =3m ™2 + m(m - 2) r™?
=m (m+1) r™-2

LHS : Evaluating the line integral  $(xy + y?)dx+x% dy :

The line integral is the sum of the line integrals along y = x% and along y=x.
Along y = x2, dy = 2x dx and x : 0 — 1. So, the line integral along y = x% becomes
4 H
fol(x3+x“ Jdx #2x3 dx = f01(3x3+x“ ) dx =(3% + 55-) wherex:0—> 1
. 3,1_19
Which gives us et
Alongy=x,fromAtoO,dy=dx andx:1- 0.
So, the line integral along y = x becomes j'ol 3x2 dx
Which is same as x3where x : 1— 0 which gives us -1
_19, -1
SO, LHS = '2—0'1 —?6'
Evaluating RHS :

- 2 = 2 aN aM _ . \
M=xy+x“andN=x .So,a = 2x ,a—y-x+2ywhlch gives
N _ oy M\

Frie 2x , 3y X-2y
BY Green's Theorem, [. Mdx + Ndy= ], (ﬂ - al'-)dy dx
TiC R “ax ay



aN M

So, HR (5'; - -5-;)dy dx= J'ﬂl J.:z(x - 2y)dy dx = fol(x4 _ x3) dx

Which on simplification gives ==
Hence LHS = RHS, which means that Green’s theorem is verified.
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Prepared by
Dr.N.V.V.S.Suryanarayana

Professor of Mathematics






Semester End Examination, Sept/Oct., 2021

Degree B. Tech. (U.G) Program CSE/CSMICSD Academic Year 2020 - 2021
Course Code  20CS201 TestDuration  3Hrs. Max. Marks 70 Semester
Course Data Structures using ‘C’

Part A (Short Answer Questions 5 x 2 =10 Marks)

=
m-h-ml\)—lp

Questions (1 through 5)

Compare Linear and Binary Search technigues

List any two advantages and disadvantages of using a Linked List
What are the conditions to be checked while using stack?

Stale the following terms: 1. Depth of a node 2. Height of a Tree
List any two applications of graphs

Part B (Long Answer Questions 5 x 12 = 60 Marks)

No.

6 (a)

6 (b)

7 (a)

7(b)

9(a)
9 (b)

10 (a)

10 (b)

"

12 ()

12 (b)

Questions (6 through 15)

Qutline the sleps to perform binary search on a sorled array of 'N'
numbers. Wrile the algorithm. Trace your algorithm with an
example

Show how the following numbers are sorted using quick sort:
8149035276

CR

Outiine the steps to perform linear search on an amay of 'N'
numbers. Write the algorithm. Trace your algorithm with an
example

Mustrate by sorting the given array using Bubble Sorl.
A={10,40,25,30,20}. Pictorially show the sorting iteration by
iteration

Explain ail possible insertion operaiions on single linked list with
corresponding algorithm using 10, 20, 30, 40, 50. And sketch
stepwise procedure from start to end

OR
Explain the algorithm to insert at front and delete at front
operations on Doubly Linked List
Compare Singly Linked List with Doubly Linked List

Convert the given infix to postfix expression: /B #C+ DVE - A\
C. Give the algorithm for the same
Explain push and pop operations of stack in its array
implementation

OR
Explain the linked list implementation of Queue with necessary
diagrams and algorithms

Construct a binary tree and perform traversal for performing
preorder, inorder and post-order on the following sequence 8->7-
>6->9->11->10->12

Explain representation of binary tree in memory with a neat
sketch

Learning Quicome (s)
20CS201.1
20CS201.2
20CS8201.3
20Cs201.4
20CS201.5

Marks Leaming Outcome (s}

&M

6M

&M

&M

12M

aM
4M
6M

6M

12M

6M

6M

20C5201.1

20Cs201.1

20CS201.1

20C5201.1

20C5201.2

20C5201.2
20C5201.2
20C5201.3

20CS201.3

20C5201.3

20C5201.4

20CS201.4

Dok
L1
L1
L1
L1
L1

DoK

L2

L3

L3

L1



13

14 (a)

14 {b)

15(a)

15 (b)

OR

Expl  the construction of binary search tree with example. Draw 12M

the « gram showing the slep by step process

Find e minimum spanning tree for the given graph using
Krus- ! algorthm

Expla 1 the Breadth First traversal with an example
OR

Find e minimum spanning tree for the given graph using prim's
agoni m

Explain the Depth First traversal with an example

&M

6M

6M

&M

20CS201.4

20C5201.5

20C5201.5

20C5201.5

20CS201.5

L1
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Semester End Examination, October, 2021

Degree B. Tech. (U.G) Program CE, EEE & ME Academic Year 2020 - 2021
Course Code  20ESX04 TestDuration  3Hrs. Max Marks 70 Semester I
Course ENGINEERING MECHANICS

Part A (Short Answer Questions 5 x 2 = 10 Marks)

No.  Questions (1 through 5) Learning Qutcome {s)  DoK

1 Define Lami's Theorm, 20ES5X04.1 L1

2 Write any four advantages and limitations of friction 20ESX04.2 L1

3 Differentiate between moment of ineriia and polar moment of inertia 20ESX04.3 L2

4 Define and mention units for velacity of projection 20ESX04.4 L1

5  Write Impulse Momentum Method. 20ESX04.5 L1
Part B (Long Answer Questions 5 x 12 = 60 Marks)

No.  Questions (6 through 15) Marks  Leaming Ouicome (s) DoK
6(a) Derive and explain about Parallelogram Law &M 20ESX04.1 L2
6(b) State and prove Triangular law of forces M 20ESX04.1 L3

OR
7(a) State and Explain the concept of Equilibrium 4M 20E5X04.1 L2

Determine the magnitude and angle and F so that particle shown
in figure, is in Equilibrium

F

:“ /.
7() , g 20ESX04.1 L2
SBKEN p } A
) \:'T 60° '
AL BT

What is the value of P in the system shown in the figure to cause
the molion to impend? Assume the pulley is smooth and
coefficient of friction between the other two contact surfaces is

0.20
- P
;’_ﬁ
!
8(a) \l M 20ESX04.2 L3
500N

Define the following

8(b} (i) Law of transmissibility (ii) Converse of the Law of Polygon of ~ 4M 20ESX04.2 L2

Forces
OR



9(a)

9(b)

10 (a)

10(b)

11 (a)

14(b)

12 (a)

12(b)

A pull of 490 N inclined at 30° o the horizontal is necessary to
move a block of wood on a horizontal table. If the coefficient of
friciion between two bodies in contact is 0.2. What is the mass of
the block?

VY,
nt__ //’ ? =490 M
= PSine
o= ‘L B Cosine I
Differentiate between the angle of repose and angle of friction 5M

Locate the centroid of L - secticn shown in figure

BON

4
5o

™

Explain briefly about Centre of Gravity using Varigmon's theorem 5M
OR

Determine the centroid of a triangle having base width b and

height h

Locate the centroid of the following figure

&M

BM

A man weight 100 Newlon entered a lift, which moves with an
acceleration of 5 m/sec. Find the force exerted by the man on the
floor of lift when 5M
a) Liftis moving downward
b) Liftis moving upward
A motorist travelling at a speed of 80 kmph, suddenly applies
brakes and halts after 70 m. Determine
a) The time required to stop the car
b) The coefficient of friction between the tyres and the road

20ESX04.2

20ESX04.2

20EEX04.3

20ESX04.3

20ESX04.3

20ESX04.3

20ESX04 .4

20ESX04.4

L3

L3

L3

L2




13(a)

13(b)

14

15

[—— e ]
70 kmoh

OR
A Particle is projected vertically upwards from the
ground with an initial velocity of 10 m/sec. find
a) The time taken to reach the maximum height
b) The maximum height reached
c} Time required for descending
d) Velocity when it strikes the ground. Consider
the upward motion of the particle
A small Steel ball is shot vertically upwards from the lopofa
building 45m above the ground with an initial velocity of 28 m/sec
a) Inwhat time, it will reach the maximum height.
b} How high above the building will the ball rise

Find the Power of a focomotive, drawing a train whose weight
including that of engine is 500 kN up an incline 1 in 135 at a
steady speed of 60 kmph, the frictional resistance being 6 N/KN.
While the train s ascending the incline, the steam is shut off. Find
how far it will move before coming to rest, assuming that the
resistance to motion remains the same
OR
Derive the Work Energy equation for translation about Fixed Axis

&M

12M

12M

20ESX04.4

20ESX04.4

20ESX04.5

20ESX04.5

L3

L3

L3

L
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Semester End Examination, Sept./Oct., 2021

Degree B. Tech. (U.G) Program ECE Academic Year 2020 - 2021
Course Code  20EE201 TestDuration ~ 3Hrs. Max Marks 70 Semester
Course Network Analysls and Synthesis

Part A (Short Answer Questions 5 x 2 =10 Marks)

No.  Questions (1 through 5)
Define series and parallel combinations
State Reciprocity theoram
Define sleady state response
Define Resonance circuit

5 Wiite the reciprocity conditions for Z and Y parameters

Part B (Long Answer Questions 5§ x 12 = 60 Marks)

No.  Questions (6 through 15)

Find the value of ‘i " current in the given circuit

B N —

6(a)
ey = A5V
2. is the necessity of the Super Node and Super mesh
-#8is? Explain with one example
OR
() Write the properties of Cut-set matrix and Tie-set matrix of

netwark graph
Find the values of resistors R, and R from the given circuit

8(a) Write the statement of Nortan's theorem and procedure to find
Mortan's resislance

Find the current through the 5 ohms resistance using Nortan's
thearem

8(b) .
3o &
Jab () s
B
OR

9(a) Wiite the statement of super position theorem and write the
limitations of super position theorem
9(b) State Millman's theorem and explain with one exampla
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10 12M 20ESX05.3 L3

OR
11(a) Evaluale the initiat conditions procedure for RL and RC circuit M 20ESX05.3 L2
Write the expressions for Voltage across R {Vg), Valtage across
capacitor {V¢) with graphical representations

() " .;m“:v:’:—‘_l.,. 4M 20ESX05.3 L3
N c=\

Derive the expression for frequency at which the vollage across

12 . , . Gy 12M 20ESX05.4 L2
capacitor is maximum in RLC series circuit
OR
Derive the expression for Bandwidth and Quality factor of RLC
LK series circuit and write the relation between bandwidth and Q 12M il b
Find the Y- parameters of the given network
EIEPY SR W, P
14 a~ 4 12M 20ESX05.5 L3
v, K 2. )
J
OR
15(a) Derive the relation between Z-parameters and ABCD-parameters 6 0ESX05.5 L2
of a two port networks
Find the Y parameters of the given network
4 I
|-
15(b) 3‘ R 6M 20ESX05.5 L2
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Semester End Examination, Sept./Oct., 2021

Degree B. Tech. U.G) Program CSE,CSM & CSD Academic Year 2020 - 2021
Course Code 20EC203 TestDuration  3Hrs, Max. Marks 70 Semester 1
Course Digitai logic Design

Part A (Short Answer Questions 5 x 2 =10 Marks)

No.  Questions (1 through §) Leamning Qutcome(s)  DoK
1 Convert (0.625)1pdecimal number to binary number (7)zusing 20EC203.1 L3
successive multiplication method
2 Stale the absorption Jaw of Boolean algebra 20EC203.2 L3
3 Give the general procedure for converting a Boolean expression in {o 20EC203.3 L1
multilevel NAND diagram?
4 What are the three types of fundamental PLOS? 20EC203.4 L1
5 What is race around condition? 20EC203.5 L1
Part B (Long Answer Questions 5 x 12 = 60 Marks)
No.  Questions (6 through 15) Marks Leaming Qutcome (s)  DoK
6{a) Convert the given binary 1010110 to gray code BM 20EC203.1 L2
6{b) Convert the following: (i} 5710 to binary (i) 743s to binary (iii}
A9B1s to binary 6M 20EC203.1 L2
OR
7(a) Convert (567.1875) s inlo hexadecimal aM 20EC203.1 1.2
7(b}) Design an 8421 to gray code converter aM 20EC203.1 L2
Develop the given function
8(a) Y(MN,O P)=En{0 2 4,86,9,13) Draw the K-map and M 20EC203.2 L2
Implement the simplified expression using basic gates
Analyze the basic rules (laws) that are used in Boolean
8(b) expressions with few examples il GLaeHEe; L2
OR
Simplify the following Boolean expression in i) SOP using
9@ Kamaugh map AC+B'D+A'CD+ABCD oM e L2
Simplify the following Boolean expression in i) POS using
() Kamaugh map AC'+B'D+A'CD+ABCD - CalBerivE . =
10{a) Explain how a full adder can be buill using two half adders 6M 20EC203.3 L6
10(b)  Design a 4-bit carry full adder circuit &M 20EC203.3 L6
OR
11 (a) Using 8 to 1 multiplexer, realize the Boolean funclioi  8M 20EC203.3 1.6
T="Hw,xy,2)=2{(0,1.2457891213)
1 (o) Distinguish between a combinational logic circuit and a  4M 20EC203.3 L6

sequential logic circuit

Show and implement the following function using a PROM

12(a) F(wxyz)= £m(1,8,915) ' 6M 20EC203.4 L2
G{w,xy.z)= £m(0,1,2,3,4,5,7,8,10,11,12,13,14,15)

12(b) Explain the functions of JK flip flop 6M 20EC203.4 L2



13 (a)
13 (b)

14 (a)
14 (b)

15 {a)
15 (b)

or
Implement the following Boolean function using 3x4x2 PLA,
Flix,y,2)=Z(0,1,3,9) and F2(x, v, 2)=Z2(3, 5, 7).
Realize a JK flip flop using SR fiip flop

Explain in detail SR latch using NAND
Explain in detail SR iatch using NOR
OR
Convert the SR Flip Flop to T Flip Flop
Convert the JK Flip Flop to D Flip Flop

6M
&M

&M
6M

&M
&M

20EC203.4
20EC203.4

20EC203.5
20EC203.5

20EC203.5
20EC203.5

L3
L3

L3

L3
L3
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Semester End Examination, SeptJOct., 2021

Degree B.Tech. (U.G)} Program ECE Academic Year 2020- 2021
CourseCode  20EC201 TestDuration  JHrs. Max Marks 70 Semester i
Course Principles of Electronics & Communication Systems
Part A (Short Answar Questions 5 x 2 = 10 Marks)
No.  Questions {1 through &) Leaming Quicome (5) Dok
1 Define Fermi level 20EC201.1 L1
2 Whatis CMRR? 20EC201.2 L1
3 Whatis the need for modulation? 20EC201.3 L1
4 Define PAM and PPM 20EC201.4 L1
3 Oeline TR 20EC201.5 L1
Part B {Long Answer Quastions 5 x 12 = 60 Marks)
No.  Questions (G through 15) Marks Leaming Qutcome (5) DoK
. Exglain Insulator, Semiconductar & conductor with help of enengy 20202011
6{a) . &M 12
band slucture
§(b) Differentiale between intinsic and exlrinsic semiconductor 6M 20EC201.1 L2
ar
7{a) Explain n-lype semiconductor 6M 20ECA031 L2
Derive lhe expression for cusrent cenerated due to dnfting of 9
710)  harge carmiers in semiconduclors in the prasence of eleciric feld B e
8{a) Explain application of op-amp as intearator and differentiator EM 20EC201.2 L2
8(b) Explain ac characteristics of op-amp &M 20EC201.2 L2
OR
9{a) Draw and explain lhe pin diagram |C741 cp-amp Gt 20EC201.2 L2
9{b) Derive the gain for ncn-inverting op-amp &M 0ECIMN.2 L2
10(a) State and explain properties of conlinuous signals BM 20EC201.3 12
10(b) List any fous applications of FM system . aM 202C201.3 L2
OR
11a) E;ﬁ:z \?empldude modulation, Derive an expression ior the oM S0EC201.3 L2
11{p)  Write about am veliage distrbultion 4M 20EC201.3 L2
12{a) Slate and prove sampfing thaorem M 20EC201.4 L2
(escribe the basic principles of PCM syslem and PCM 20EC201.4
12(8) transmitter = L2
OR
13{a) Explain the basic Elemenls of Digital Communication System &M 20EC201.4 L2
13() With a neat diagram explain the Generation of PCM & oM 20EC201.4 L2
DPCM
14{a) Draw and explain the working principle of an Optical iransmitler &M Z0EC201.5 L2
14(b} Explain about LED and ils type EM 20EC201.5 12
OR
15(a) Explain the working principle of GSM EM 20EC2018 L2

15(b)  Explain Cellular Telephone Systems oM 20EC201.6 L2






D%rge: B.Tech Prcjrom* ECE Semester - I ®
tourse Cede: 20EC20) course : Pn'nr_ifles OJC El«zdmmcs:?CommunfcaJ‘lbf)
. Syctems
Key and Scheme of Evalustion

PART - A

. Define Feyrni lavel 7 Gn )
Anc. The TFevmi (guel Ere incicates The ‘Ffo,oa-lo;u'l'? G} OCCMFM% A}- o
energy Lowel by au eleclren .

2. What ic cHRR 7 D)
Ans: JEic dufind as e nedio d the A.‘Md ViHege qain f Fothe
.. Common made Val-f'a?t 3cu‘n Acm *

R = Ad
CHRR A’Cm . the o Fo pgjc_(_rmﬂe.
“This Pa.ram&f”m ndeicales The Cnfwb'l*-‘!'f ‘ﬂf S P

What™ s the need for Hoduledtion 7 (am)
Ans : ;) To nedute the anfenna I'le.:jh‘i‘ ‘

1) for Hulbiplexing 3 Srynals -
3 To  incuese The ﬂa.mje. 4#— Communiadfm .
4) To nedwe MHoite aud ;h'f_mfen@ncg__

‘A- Define. PAH aud PPH. (Pﬁn-—lﬁ PPH-th )
AnS:  PAH . Pule %mfl;hmb. Hodulahiomy s process cf— Cham?,;‘n? “The

L
'

al;'?)fi‘llu-d_r. c?. Iuﬁk ﬁeq};mcj Pe;uod;:c mfwjolm Fuise in achcdante
tith The am/l,b.“-fuiﬂ— ff, Message Sijnal -
PPM : Pu.!sa pogifl‘m Moduladon 1s a }Jmcegs;L Cllm_..j,fn_j The.

POSiﬁmﬂ}. }ujh Ufr&puwﬂj J:e,m‘odic mc.'}“a.u?,.ian Puka in accdldeat
LU‘Lﬁ\ The a,u—TlA”'i-uJJ— é, Hagsojﬂ- S}jnaj,






l5- De-fl‘r:e: TIR 7 (H)

Ans : When The neiclud aujle_ s incnased bayoﬂol The cudical m’j{‘?"
The. l{TM—‘naj dses rof pass Through The !‘nﬁnfaa into The Sfher
medium - Jn This (ondifim ange 4 milled'm @, is qual 4o Tre
a.u.jle_ a', Inecclente clﬂ, CThis achim 1S called oS Totad Trlernat
Reflecti o (TIR) 4 The beam -

PART — B
Gl E:“Plcu‘h Tneuleddl . Semi condunectdl & Conductit corth Help 1. Enenﬁy
Eamd  Shuchre -

@A
' Lnsuleddl s -
ﬂi"————"s Insulajl’ﬂs P.Sfes ho .free_ leuﬂje Canniens a/U-A_’hLLS

(2 +2n 4+ 2H = GH)

are. non — Conduchve - Tneuladfis e :hmrle.me_nfeaq in house hold
Hems and elechrical Cirauwhs as Pro‘l'cc:ffcm .

Tnsuldds possess thj") ‘r]esis-[iu;‘{y awd oy Canab.tdl‘l/l\"y “Thein
dfoms  have ﬁjﬁfbf hound electrons That donot rowe 'fbmu:jf)ouj' The
malerial « Because The eleclrms anc Sfedic aud nof'd“ral,j noaining ,
o cuvent Cannof easily pase
E9. Bubben, Teflon, Cloth , tiood avd fibagless
.SemiConab:d_:iL |
Yy Semiconducd®s The gop  befiieen :"“"“"Ze'u
VelourteBaud and  Conduction bamd is Smallen @) Tnsulatdl
B! Qo As, Si and Ge

At room +zam’:ano:hma “thew 7§ Sufg{c;e»t'r enengy ava loble fﬁl ele cfrmy

“!‘D meke. ¢ +ram‘&i5-h0“ —f"m VB 4o C-R .‘TFU'S QUOCQS <ome C:Jﬂd_ud'lm
o fokes pluce -

e . A Sma,u
1 —Forb'wu-"”n 3T Ea,

lev




@

M.‘ A Conductsl IS GLLFnEc] as om aly'ad'dl -fjre Q'L ma]"w‘c;_] |
That allows The floo . Charge in one 8 mde directions - Hatouals
macle- c;?. mdlal e Common elednical Condd N, as meful have o~

h{q}\ Cona?_u-d—am& aud loeo Tesistamce
Ey- Abwmanitim SHUUL, C:Fren ete.-

cB

| e

N

}o%e{ﬁl‘f'

VB

Ir

Glo) Differerticte heitocen irhringiC and extrinsic Semicondocdd

Ans . Intrinsic emiondudsl

Fxdrinsic  Semicon duclol

L pure fopm of Semi copduddin

[

3. 9"' 15 Pr&se_r’rf’ inThe micldle
c?_ forbidden anergy 3af3 ,

L+ The Gonduch'm nalies an
‘f"emfenaj'ufe ‘

@
5 - ECUJ.DP maun+07?. eluctron

cwd holes ane Pre.sevd’ in
aoB & V.B

6. THis ot furtren C!a;giffer!

Hanks 1 eoch CL'H-(.Y&»CL | Hank.
dodpd — GiHanks

-4 exhibifs poor @nd_u(ﬁufi),

I 'Imfure f’crm a?_ feml‘Cand.udJ’

2. M possesses C’om/)ana_:h‘ve/y betfer
Condudfur‘t’y “Tham (htrinst'c Semi condu®

3-The. prezme d. fermi leve] Vanies

Oﬁtactl‘@ To The. ’f:],w- ﬁ— exirinsic
Semicondud®

Y The Gonductin Aefmds o The.

Concewrtrodion of do’)l:a’ i ‘fy awwfo
'f'empewimﬂ ) W

5. The m;:th"lj presence ? cle dfrms

aud heles defemJS on The ‘fyP@. 4}—
exinsic Semiconclun @

6. T+ 15 CASS:’—F&J as P_’fa,;u. |
N— ijpe :




Feco E‘;{Pl(_u'n n—-’tjre, S&W‘CDOMJ) ] COh?Lﬂ.J—- uH 4 A 2H
.Am: ‘ N reegniua —
A Smald amoun+4‘l pemtavalent :mpuf'lﬁeﬁ Such as Arsenic , antimo
] fn
or Phos]:homs is odded to The }Dane Sermtend Cjenmafru',um J ’
Silican OajS'IZJ) 4o 3e‘f ;U..')"Bpf.x Se_num;{,udﬂ-

E]E Cdam !"CIS‘ ﬁlu Vala_ma__ ELLL"WS QMAMHMW "}CLQ fiue VOJ(MQ,QL)IIML
each anfimeny aﬂ'mn fanms a Covalenithord tuith Sonowseling four

ﬂ@ﬁmMu‘uh cd’omg.%xs f'JQJUI‘ Vadam e elnc:}ms ‘9‘ aﬂ"#mm‘j atom f’vﬂq

Covadud bond. with Sou Valauce elrcdrms 4 indivicledeh ijmw‘waﬁm
O ond ':F']&hﬂ Volewts elddrm 18 zh('f free. whith & [oacd,;j I:Ownol to
The Mrlfmb'}vj CCI'UW} ’

Tis Loy boud elachn G aasils

@w.']‘ecl rf’rnﬂ e V'B Jo The C—B-Qy
T o wer | eloctric died & 1 :
mﬁd»« g C Eﬁ Ifl(’_n,!.cl.g,\,\7 Y- erw
The Thanmal ew~g9

Tb) Demve The @110‘-&88!%

, ey Gone gL B

B Wi e olecinic deld 1S opplzed oCCnES Ho Sermiconelndd
mefenal , The chmgi Copiens  odfein A Gurtuin i Velocy Va .
which 15 equal 4o Tl produt The mobility g The Charge
Camivyy  and The oﬁth‘u( elicinc ﬁdof :‘n?Lemsyfb CE . The holes
move dowands The neja:‘v‘ve. Henminal 6L’TE.L éaﬂ@] el el
move. dowend TR podtive fenming) Thes Copnbyind %le
c?— movemess gp’ﬁw Changt Gosmiens GonshiTutes 2 Gl €nen

s TR Dupt Cuomd -

1B Canest 3unudai dua o driftim ¢
A el ehric f,z;u Y



Thus The. Drift Cuned” i de-i'n&ol as e fbw d clectric cutudt
due +o T motim - TR Chare Caspieas onden T infuens 4 an
evtonnal @lechic f;‘e_ld ‘

T equatim 49 drif Cuww den
Aluem by Jn = YnH,E Acm®

s T, dun o free elocrms

aund  The d_w/i Cumnpid™ duntily %,Mvza holes I ?'Ua»-br/

‘TF = 4/{’5“'[, E A Jem¥

Whoe 0 = Nwmba 62. 'fy':e. &&Ulnms f@ Cubic CM’IJlI‘ij_m ®
P = nwmbel% foles par o Ceutiondta

= mobilly  ebctoms in V-
VP = mob.'k;’x/ 4 holes 0 m* [y

E = aﬁ,lregl el tinic fr’e/cf. flemed I v /a.

Fo Chue o S 16 x 1577 Gouslomb -
3(b) ExPlain ac Chamctentstics of op - amp [cath Chmadl"fmgx‘zzéﬁj
H o d_u,fnneal as The  maximum rnj'e.r% C—ha.u-jc+

Ans : Slew Refe -
OUbed' VoHU-je_ th -Hmca ,

Tl Sk e 15 speefied Ve

Sleco ek :5=___€'_‘_’£’_.,
dH Tmep

&
- TThus

Troussient ?c-SPanCG Rise. Hime.
(b The O/P oj_"ﬂw- op -amp 'S S.,LM Cha.u.?fnj (e })uhe 'f’?/[\.l
Thew The ase Hime f%'ﬁnc 712.?()5\05@ c{mquS on C'fd"‘??f' jpr"-’pu““&jﬁf
cg_ le GP'GLMP . Sudh oo MSe dime U Ca.ﬁ_tmf Guj'-c)v-f rﬁ'evt.nb»oj

Lnited Tise fime L frumded mespn@  Tuse fiwe. His invensly
TTUP&?L’O“‘J 40 e ad ~Lf- rf!rczv-l—kﬂj ai %ﬁ/@u by




.i_r - 0’35
Fy

W tn= suse fime  fu = od- ?1& freg¥y

f"fﬁﬁi—t_cﬂ_&;s pmse of Op-amp
The plot " Shors l‘nj A Vasiadims 0 mﬁa—m‘ﬂd_n_
due fo “The c}.tmﬂp, in jtre,-ulm-l—-’ s Callad frequussy ragnanse 7!'7'7\&
e N In'ie}ld&v-_'s’ﬁ:
3¢-) Explain aﬁ»b“cajv‘m 4 op-amp as ﬂfﬁwﬁ 8 D!‘Wafba‘ Dl“ﬁb\_‘_:j'qj
I aw fn'f'c-‘_7naj5l Ciredt, The o Vo H‘Zm}L 'S The ’”'ft?‘m ¢
=

awd }Dhtug anqj/e ﬁ. The pn

Ans Inf_@g 8

A,
CFY'\Q{-CLL.‘L 'TLI_ c[)..am’) "-\"}‘E_;}naj c '!.i‘ I)

The podelS is coumdad, T node A 1S ! ‘ )
also aj"ﬁu’_ T/‘ow\g( Po'fﬂﬂﬁ‘-l UCZM'H% G-nccr\j——?» W' ellimet '?;U’W-.

Jrom e TYp Side e G tonc_

I = Ul'n"'UH = U;!} ..v-—-"'-"'CD

0
Vy = —‘.J-—-— %—i in Af"*’ Uy (0)
i ) i o Gonghed (— nfespAt



Diffenctioaddl : T Grewt tohich Produss “the - differeschd i &i’fﬁi%\?w‘
Vohase. o T outpal-is cod i nrffwﬁam_, e

"L

The nede B .:'s ﬂ,wmab.af CThe \j_,‘n S—J _
node A is also :d“fh«z‘mu»xf;zdfenﬁd *}_’“’3 ! —Luo
hewte Vg =0
A Tjp Qumst= - op- g 12520
%20 1S FAsLom Rf .
_]am The Tfp Gidr we Co
I, = ¢ d (Vin~Va ) _ ¢ d¥in _ O

, e:.ﬁwamj_ I, 'ft'xds 'ﬁd?au_y{/\ The

cdru\‘ltt

A+ e
fron e 0fp Wee- ®
_:f = VA‘ - Ua . = -:_yg_ ——-——@
."ff. Kjt

Fq}.wu'l‘[n( At fwe eqj_,«.a)‘l‘wuj
C, dU:’n = "'"_,‘_J_\Q_..

I Rf

lvo = .~ E-f _JJF.UM )
,«-»—’T”-d——"—m_ o 0 .
g e ol 15 R mes it q}@m

'n_f_ e}()_w_'h'm S}Wu:ﬁ' ‘ e :;dJ
@ pd and product CIRE 18 lisd e Cost O

o) Draw and .Ex?iain “the pin Dia_?"laﬂn eyl of-amp < Pin Dx'aﬁrm—_’shj;
H

i i)esau'PHm — 37
o Sd,ﬂul\[;”l_—“'—f—aj Po Connectif
- ARAC Vcc)

b oud P

ol
o= L off et !

r)}ﬂ.S




Peseniptin ¢ op-amp Jul I¢ pins
Pin and 5. “Thige dwo Pins an wed S aﬂfd-proa_u
Pin 2+ Twerding Zp termined, o wha Ginaaidad syned i applied tothe
L“f“j Pin 2
Pin 3 - Non— inventing inpusd Jonminal .o Ui 2 Gnusoidal 9'ﬂ"‘J Is applied

o e ingud pin 3, Woust fdu - Came phase ofp dbfuinadt -
ne_cj"ec( '}‘0 71‘-“1 PI.P)

Pioys —lee e neqedive ewmind L Seppts \blfmge i Con
Pin & - O/p Ramined
O
XY Z Hvpe e e denmi nal “.Ff‘-y"fH U"#"j‘
Ping: Mo elechical Connechir is Thens i Hus pin ¢ Th Pin IS Jud’
ancl The E"mméfma duat .-—I'ufu-:'L fmiﬁaf Lok -
5]@) Deyive "the 5!3*«‘:" —ﬁﬂV‘ non —ihumﬁ'ny op —amp Diu.nr10.u~_2-ﬂ .
s fy m»ril-/-m huch annfbf"'as The Denluection —un ?T !

¢ Is Cannejd 'fﬂ.ﬂ“\“{ P L

ir ca.Ut_al non—-mUe;D‘l‘ﬂj & | \ U
L) 4':_3—-— +
Jjen
o M ]

DMM \l,cl closed loo[r jb—:f) B

The node B Is ol Fa'k’m.ﬁaj Vin , hewse T fa'f'm:flpl & fa;'n'f“ B i S aj.

B Lk is Vin , fom il o™ - Virbuak Gou-d -
Vp = Vg =Vip —D ‘




At e Enveﬂﬁny erminad .
I - Vﬁ.-—ﬂ

. E
o T =Min >
|
eq};-rd’ln] 2 o.wl b
VD—U‘Tn ﬂ”
E,JL €,
Vo o W 4 Wo . Vin[f,-f—ﬁf_]
flc Rf Rr ,{,gf
Vo= 2y (RitRe) £ 4R
T )
. ‘Jf - AV "-'l_l'j_o_, _ ‘-'— ’Ef;
F 7™ =

D) Shote. and Ex,”’au'n The propavaes 4 Comtinuous Sin <
The Unit Step Funch';m S d.z#maJ &y

3 Yot Sfep Signed - o)
uep)= ! R TEE
- o A E<0 T3y b

1

qhed ; dien 15 ned &S
it Rormp_Sigred - The Onit T fun alt) o O
° nle) = t o £20

= 0 'IM +< 0 -

B ale): tult) | N
' ; oo roching The Unst CTep fun
The Ao Sandion Cow be obrtuined by it J‘w:hny Tep

nle): juce)dt -t =t .

Q@i_f’ia_n_a_b_?.@—% 3 PL“'):_ ,t% d:d) +> 0
= 0O .-}ﬂ_ -{-{C)




dopalie Sgrol © gle)- o A 2o ,?w)
!
o ¥
Qrusoidel sigral + g continuous - it Cinants ickad s;raml

qlt)= A ga (5t +6)
PR N )
LS feabu.l—‘—b‘( in 7o Fm_fecw\
5 —> it T phose wﬂtu i Pocbiy

k) List oy -fou.r dﬁichj,'ms d]- FHM %S']’M’YJ‘ (qﬂ )
@s: ) It is moctly used I Tedio preadcasfing - e
2) b5 used In qadan -fab.mdn7 , Seitmic Prospecﬂnﬂ .
3 M s wsed in mude Sgn‘iﬁesis as wetl s in Videe —freusmiSi'm
intetumed S -
L) M is used medical appliodm ke EEG

1l me. Amplituce Ho didatim « Derive am expression 8 Tl AH Wave -
: Defm "TL E‘De:“f: zj;vf- Ex pressen Ul =M

A Amf\l,qluzﬂL_ Mmocdudadim it o protes 4- Cha-mﬁnjm f‘-’mjt.[.i?luJﬂ_ T
hl‘j’fn Uqav,wﬂ-j amaloy Coomden. ih aecd dawce With The amTL:"}uaO_ cﬂ-
~The messang Qtjna.l : P
Expres<io ,’051 AH Wt

m () = Aoy Cos2Tfm E
clt) = Mg Gos 2Tifet

s gy

s(¢) = A Cosalihe + + Ac kKa mit) Cosin . T

$06)= e[ 14 kamtd) JCstTifet — dime dome?
@Wb"ﬂ.ﬂﬁwa._



Sit) = A [H—- Lo Am Cos 7.7!'75,,,—1-] Cosimfot
M= kehm o dededion rodan

. SlE) = A ff+ﬁ CaSlTF)[m f} Caffﬂ-b[d

= Ae Coszﬂ"—fc_f + A M Cos ?.Ti”fd: Coszﬁfmf'

e B Cos2TFt y At costll (Fot )t +AcH cocrn (ﬁ-ﬁn)%
= £

2
oo e .
1 b) Write aboulanVo H’aje disribudion. @i.”)
» ﬁ P{; = P.+ Pup +hRen . P
p=-I*R

2 AfmfE
sle) = HAelosififet + Al losamm (-f,;.;--fm){ + i%{' Cos lﬁ’@cr_ fM)
P

2 i L.”
?L = (ACérJ . PUSIL N AC’(:/LJ-L)L E'_SB = [ACf/zan)

1' E‘r‘:. -—f%-" &L/’IL_}. -HCL,"L'

P= g gi_ e 5 C'E:‘:Q.]
e a1 ] wp [
° | &
) Skie caud prove- SMTL"Lj Thedlow- * Z:s+cde:snud; 2H + preof 4 zfﬂ
5 no

st S‘f‘aj'emen‘t_ N M(Jnﬁv'&v' g‘;‘jml 4}9_ Linite. emeny tohith

: et ed
Cormptontuds }u'?fhm “tham A Hy may be. Cam/\ﬁzju/j 90 VN

:F | CVL s Sa/mfub-j by o The wefe 4 2fm Qufb)

fron The Vroledst
pol Seeomd



(ode twdds ( combindh ' :
( b ineim tH.JS auatos) 7@0 coch destinet Sﬂmbo{ W]{_LL@

!‘: om M‘
Gt Code A« At : - .
" N ‘ nucuven yoe chianed dicodon IS pied
PUPU'\S oppostre- oytuwj'lm “&L Choppel Suncs encodur «
Chamel Gcodun oud Decodtt i The i“f“JL g T Channel encodan IS

Finany Seguuutt The Cammunicadin channel odds m]gg_.a_.,sd l'nfurle)‘IMO\
L in‘fmd;..-.aj in The

fo T gpnal ey drasitted - foma ed's
b"naﬂj Sﬁ;{/.u‘—v-‘:l ?’ULC,M‘U@J dj—"ﬂw_ e le, Ven- @d-%hﬂmnpﬂ [dd-l:'ﬂ I8
done. to aveid This tj{\‘» 4-emds -

C’awe;u’z‘rj info bine® fﬂf‘bﬂj‘?

:l& Modulatps aud De mocludadfls Alfen
cbgif'ai rods Ju? fechnipst)
Rogpp wames”

D .Drﬁ«ii‘
The pulses e Jo be Arans mitfed by Ly
{tke ASk,Fst, Pk -fC Lpands o aplicsho

The pruﬂﬁ

Bby Wih & necct” dn‘agmm em]?{ain
_&g_'- P_C.H Clenencd" 18
AT

| )
(orthr?

‘«\iw&?\v\

3n pCH W‘dﬂ “The S’sﬂjnal o f4) s vﬁns'f— Pagse:l mﬁ
Hy - Thes LPF block s oll The freqpissy &W eohith
ant lg‘,nj- above. fm 13 W; This Sf?ml it e 70t EL B heopd-
fa/m{dﬂ 1 leoTeJ k}, 1("73) A Auantin fonymej i'nfuﬂ{' ‘X[n?}) 1t h
s fieed digitod lsdls + dF asigns @ e T digit] 1(nT5) with
iks :F!X&Jl 0&341%,[ Capels The 9pd quantiy qives] 1o Ho Ip ¢ nccdan
¢y 'cix‘?{‘ﬁ binay AJﬂa" Encodat

This  encodun Convent's in/u:f' 9?"“J fo
o) Genied Cnveten o Gnvets ]DJJ/&/ Aalr
thame 4

1o =TT S§ 7 'jhﬂau.aﬁk



M—@_Swfhg_wﬂ“ 3
nad 5 with Moo fna?/wﬂ/ o @

et A (+) IS a Continumous f,j

The Samyifnj d 1 (8) ab a nade fxHy , May be achieved by m/f-/'/l%‘@

o Lt) by o 1

67¢ (¢) = imfu-l

rry'-"‘h& Froin S ()
se_ rain Consi S ?Urwf‘ in}m-L}JeS Wd"rg ]’em“acb‘coi%

cveny Ty (‘.if?nc“ whot. Te = Yo,

A%

/

»S'rs('f) o

Hv} A

i
_dﬁ_fls flE‘EJLt—
v/l“"] Tl T

13G) Explain The fasic elements ¢ Digrted Gommunicsdim Systern 9.
diogram ”.'f 4
riferit it

Any ?
ane Distet Sourta- | Channdd
zr:}om{:xﬁ‘ E:;du & neodut Hochd ot @
! Sauala— —_ Charjned
. ; bR Damodmlaﬁ ] ~

Digitel Cornmomicadirr The in.qmma:ﬁ“m in Dienete
ik by procss - Sorplet) =

}Blmdfm Gunte Con b2 lffens digis

Disowk. TnfRmedim Swt: dn
.04 Hime - Vh l‘r».j-ﬁlmrh'm i daod
Aantizadi M - o The Discude In
| Chanadlens , Gt w293
tTThe %mbols Pmsluai by The ?n{z?lmaﬁaw

The Symbel s Gn T~ be: il

LTTOLL{L vJ. bitS ¢alladd

Sountr & ?Uep- fo

L1 g - i
\iredly Gunce emcoden Gonverts spabols infs



_DPcM Generadio § @ ol
The DPeH Waks on “The Prc‘no‘p(ea} prediction » The Vedut él'?}h f:nqe;ﬁ

Samrb- is precieted fro The past famrlu-

Sanbd P 4 enls) -
Ia (nTs) | |
L{nTs ) - -m% : /JEhCadm > DPad
-'ft\(n'l_s) SljnoJ

) ]

Predilcetim
fitten |

-

TGO )
@7 W Synal s duroted by 1(nT ) aud The precicled e,me s
dencted b?’ ﬁttnT})a‘nu C’on«/umajé\- ﬁnds oud The Ol-t'/f-«.w»ﬁ beteen T
actual Sumple bt 4{nT;) and Pl‘edﬁ:fm( 9m7JL Valur &(aT: ). ThS 15
Yhown as fmah‘dfm ol aud i Is denoted by e(nT )"
T e+ The predi eted Value 13 :PMAJJ.D-GI by Lung fraawcﬁm
diten+ The Guadip 9P Signal e (g ) ased previwy prediction 43 cwuui
o T‘Uh as ir\fu‘i'-j—n Tt Prepf.a.‘u'l'm qG‘Hm TS S i Calted ‘11/6'&?}/

S !l CULL— WOL iN DPm'

19) Descube. The Besic PHin Ciples 4 PCH Syt el PCH Hranarflen -
s Pringples ¢ Pt ¢ystu— [indples . Posyrtacat Pty 4H =k )

) P s o dtel pulse poclulair 74 fr—

2) peH ofp is Ih The Coded Aepital
3) PCH Gopsistd o RCH encocln e PeH decodu
y) Pc S ot Modxdaﬁl'm in "The Conuu*:ﬁmul 7/

PCH "hﬁ'—“-g ; s
Smitten . TL;{-UL 13 (b) Answ—




14() Dra :
6) Draw amd @p!o&n The. LdBlh'rﬂ principle # an of"ﬁm-"’*famjmr'#m _ ® .
) [Contesyrt +Dia?qu:6H:

iﬂ& E\gd‘:“'o]r _____ -7 y 'HCDJ
Wﬁ‘é@/ Uit e
Gt [ w06 [T e
S . Cornect- aphch
[ ramé mitien -ﬁ'b&,
o ReCU

Th i : .
__Oi“éwtﬂ— The Framsmifion 74‘;15{- Gaverts e i,\fud Va}+a7g to Gt
Vo thich 15 Used Ho  dnive The LB,A:I‘ Gunte « Thus i+ in‘fmfﬂm

W“imﬁ'&nd+awluwjgm@;

The Lyt Sounta . MBlmally @ injransd LED 8\ LASER i chich 1S
e oy s o s fpom e Vo 1 Gt I o it @
hich s propStione) o e T loltcsp. Veloa 1S b aud e
as ingd T fiben

ophced S+ Gusding long boud Commuicodion Gk ek nueessasy

o join o fiben to Dﬁmj%ﬂf Pmmwﬂv'j"ﬂ '
1y (b)  Explain bt LED ond {13 '%p.a-
fns - The Ught Emitfirg Didde

o Whu J[ESIchm.cvl bioced | by a Fknmﬁnm -

d ! ' will be naaﬂ—tnjéal

b ol Semicnduct PN junchers , Some Mo erengy

¢ heatd aud Sme inThe four ) photis Iy o aud Go The o™

U?]H' 5 Ind w'/-f'Ca»Z} . dn lhen. madenials Sicch os Gullivm Fhogph«ﬂz(qa@

B Gullium Asawds phosphs iadsP) The numbe § photers § gkt

ungy emilfed is Sufpced b Gusdte o Jisible. Lght Soun®” Here.
biredt akes plats tdhes elachns Fo0

?Tfn.!— Chaﬂﬂx Conpen  elom
e N-Sde Cress Tt Jtmcﬁm cu-ua{ sucombine with The foles on Tha

( contet™ U T diagio-2'= 6H)

o dinds hich emifs Lght

o Gide



Wha. LED is.ﬁlwana‘ hiosed , The elechms aud holer moves Fowands
The Jundhis and macombindm takes plo s As a masulf e & %4,3
i The Conduscfr bauds ¢ N-msgien fall o T holes lying in-th VB
%_ P'_M?,-m T d%zeﬂbna 4 2y bjo e ¢ and VB KK nadisded
in the Jium 4 lght ewngy - The bmamc}g g e emitfed Lkt 13

d:‘rdbj Trcr&hmd Fo The 7[:3154.3&;11 Mtgl g
<al AR g el Gortadt ¢
;'—Di'—‘f_ P
tf1%% Change Contio
o vl L) Comhinedien
T mdel ontatt ()

T Colde H emitfed L
T . Ay -l
Cellium A¥rews (G bs) — nflra_ml nacicha Cin w’g’b&)

Gre e PBOSPNJL (C{o.p ) — nd A ?uv-
Gedbiam Arcemede “Phosﬂu‘dﬁ (6 As}")—a d & yellom '

5(2) Bxplain The WAKIng principle. 4 GSM% (611)
st Global Sstun . Hobile Communichay (65t1) 18 & Jf?ifil mobi -
nthodle That 15 Widkly psed by mobil phons. Uises in Ths bl
T GsH. netuwBk has four Sepancde- pauts The WAL hjﬁﬂw\ o
fundtm o athole M Hobsle Stadfen (Hs)
) Base Stafion S’ubsdsfﬂu- (Bss)

3) Netwdle Sifching SubSﬁS'fn._(PSs )
y) Cpexdim ad W&f Sixbsys e (oss)



®.

15.@’) EtPlcu‘n Celliclan Te.lephm gjﬁm. E);’ ) :l
e wted2H = ¢ H

s

® Do lnks: The bdfe- Lok, ene

_f‘_"j}_’_‘ﬂ-"i-: Antenna Fﬁfenn, ahTenna 3&'

-—

Coa
(Direct

ﬁ-——) / disfaantL

) drale g

L@J

— Dadm

- VoiCse
A ff‘m“J Vieeo o!- Celliden le—fhme Cf’fm ’
w , anfenna 'H}*Hnj oud anfenra

W all a.{feot “The Cﬂ&‘lm%sfwm df’-'?fjn'm azrﬂLemna_PaﬂLeM ®
in ksth The Vendi e b A

Cour be Dmnidlrarjima.’, dipetional 81 47 .gl'yaf-ﬂ- '

e honizen ploms . Arfennc gos” Gornpoustates f&mmﬂﬁu{ pousn

Arfenno- aain ot Fie mobtle L 1 Lo Ll oﬁt&mcﬁﬁ'fw FW
Sw}'fdJnJ @U"“Pm‘ﬂd in Celludar

Srtching Fgplpmod © TThe cly ¢
s e ek 18U bt n The ety

HTSD/BSc

dda Lok Cas Connf P le
heunel) -from The Gl Gt

it In"the gyrten Each

’H:Jy onL fh\fi
channel dsts (10 kbps dai? dromsmilfed per €

to e t@MHTI0



D Ffe;u....i'la:"ﬂ T Crewmt tohuch Fl’oiut:o; T dxﬁtﬂuﬂﬁdlm &7‘[;(:‘{,7“;;}
‘ \}ol+cu7f_ o M Mpm'— i Called DPW‘JJL . Re

—5m
T
The nede B 1s jaaumcl-wl TR Vin IC"A I
node A is also at T ?qu.u.ce pdfemﬁul z, _LUD
h&.tLt_ Vﬁ— '
As I/F cww:f' réL or o lS;@J\O ) &WMIJ U%JS #‘””“‘7"‘ The
mocisfames— R \
Prom e Tp Gl v Caun CIMTC
I, = ¢ A(Uu‘n-—'f@—_) e __A__El‘n _ O
“d+ at
O .
Sron tha ofp QAL
I = V,______—-’} — Vo :":_.QQ_ —0
& K
Equeding  fhe  Awe cqations
' C AUI‘ = "__!\.9._
I n Rs | |
Vo = . C' E{%i'_ul'” )
]/""1?0//’“1' R Himes T cpferaife” ‘9
‘Th gcv,m.'h'm Shows "fh‘d— P

"ﬁ:ﬂ_cd.ﬂ
X : (a“,,;l —hm,@nfﬁd
. l‘;\.r.w‘ a.u-ti ‘PYDAJ-'- C;R-f- I3 ’ ﬁ

Uy Draw and Fxplain The pin Dioglam 1C74l Cp-amp: rin Dizgtas. - Sﬂj e
A . Sd,“ \L\\ ér—‘u’—'_gj po Conne.(ﬁ f

Desaupﬂm ~3H

T v (4Vee)




%SU"{P'H“" "} op - 4mp 4 TC pins

Pin lauwd 5 TThuge 4wo pins an wred #Oﬁj‘d‘fromj
I‘puuﬂf 1/;: teaminal , I-€ Wha & cinugidal %ﬁf\ﬂl rs awd-fd to fle

:DL,LJ Pin Y-

Pin 3+ Non— fnucm'l'n«j I‘n{UI’- Jesminal T thin & Qhu—fouai ;ﬂ"“[ s ‘Pf Lied

+o fhe :‘h{.d‘ Pin 3, w““‘f&“*i' Came P,'ML_S@_ ofp 15 oltzuinad
Pl'n[.f‘. "_UCC_, - nejaﬁ\/& "‘E)\Ifﬁﬂa.og- Surr,l-j le":"}‘L I‘f fcnnerj'ec{ fo Fﬂ"“-( P’b
Pin 6 O/P Feamined
‘< lom ,,LO’fLZr i,
BT v ie e Aomined o Sopply Vebege B sty
Pin g : Mo eleckical Connectinn is e in s piaz ty Pin TS J'“"’L 7 halfc
el e Efmmej'mc dua) ,_.',,_{u;k f:m:&J?e Lok
ab) Derive The 8qun for pon —I‘,\ge)]_'h'yﬁ Op-aMP* Dinapiown — 21
ﬂ_ﬂ} Jin o...TLC/.k;L thich aﬂnf(.ﬁ/-fﬁ Tha Denivection —U 3«6'?1
, . . By A Ry
i withoul™ producing Phise Shiff g1 2y
il e T [

bio T/p aud Ofp iT cabled pon-irvedirg < 13. >——___¢. o,
W‘@l ' Vl'ﬂ_'. —] T l _
i —j-: .

ealedi o d closed loop qe<) " | ®
— g v . ' ‘
The nede B8 15 ot PD'/'MJ Vin , heuse P fﬁ’,@ﬂj“’j ﬁa f01ﬂ+ﬁ i Shwe oS
B Lk s Vin | from the et - Uirtued Gow—d -
Vp = Vg =Vip —AD '
drom Mo ofp Gl e Cou Lnitc

- BL-Ya
Kt
S I = Uc)-—U‘jn R @

Re

Pin 2:




At e inveting Fermine

£
. £
. I:b’m .’———@
|
2 ok >
Vo -Vin _ Uin
Kt <
oMo o M Vo o Vin[ﬁ"_ﬁf’]-
e TR K “Ef

o= orp (Ri+RE) R +Rp
Vin F—R; E:F - €,

O

_: - AVF "',:__j_g— = I+ _E_:f;
t}lﬂ ‘21

61 Stide. ael Explain e preperhes g Comfructs / J
Th Onit Step funchw 'f clfinec 3

by it step gned - L0 %)
)= A tFe
R T R I

) ‘o 1S ned &S
ot mamp fundi® a

¥

O ot b Sl T
‘T]LL’): + ']PJL:E%O
= 0 ']C‘ﬂ (oo t
6 olt) = tult)
Sundion Coun be obtuih

od by Jn'}e,?)wiﬁ"y e Onst f@ D%d\

“The Aovmf-
nle): Juee) ¥ o f1e)
Unit ponabeic * ppy). 4] dd 420
= 0 ff&{-(cj —311‘3;_%&-



[se : ) X6y
! ,Jjgf&u_s_gaﬁ olt): 0o 40 tEo @ )

O
Qrwsoidel sigral + 4 Condinuous - ime Cinunls idad S
Y{t): A ¢n CJL-!— 4—&)
A —  Hmplfuce Ny S
Q> requuely tn

& —> IS e Phcv—se M(TL i Pordatiry

I06) Lict amy four (Wﬂaaa‘ims 4 FH System +— (4n )
:@ms: l) J+ 8 }mgﬂ,j wsed In Padio bVC‘CLACO-QHrLj- O

1) .%‘ is o used ' qudan 'fel.tmdnf y Seismic fms‘pe_cﬂmj g

3 I is wed in muwdc Sythesis as well es in Vicleo —Arausmissim
intebrumed S

W) Wiy psed meical applichor Lo EEG -

f:ﬁ 3&“ 4

- ! ke Hodrdadim « Deriv e S5 Ne AH Ware -
1) Dfne. Anplitd e O ot rihn Sptte o1

fns ,l]wﬁdu, Mmochdatim i¢ o protess ¢ Changing he amplitude 4-The

Nzﬂﬂ UQ’E.U...W-H amcdoj Crovien. 1n accBdauce ith The WM g}@

~The message ‘Eijnal :
Eycpre_ss}m —PZI At o
m(t) = hpy Cos2Tdm L

clt) = A Cos 2Tkt

S() = A Csatifo+ + Ao kn mlt) Cosonof, ¢

Ste)> Acf 14 kamtd) ] Ctiifet — Hime domes)

@Wﬂ)"ﬁ M twa—



slt) = A [14—— ko Am Cos z‘iu'jﬂmfj CDSHT'FC"&
e ketm o Audedion 1nde

LoslE) = A CH_ H Cas?_ﬁ':}cm -(:'] CoSL'iT:)[c_'z‘

= A, Cosafifet + Al (os2Tfe CostTfmt
= A CosTht § Al cosfurr ()t +MCosrnC-Fc_—°Fm)'f
( o “ s
[t UsB
b)) Write aboufanVo tege distribudion- (41 )
ﬁ P-t = Pc;"f‘ Pugg ’I"PL.SE,

p=I°R
o)~ Aocos et + At G (o
-

o
b = _@C_(/&*ﬁl_@ Posa ;.CA_CZ__JJL fisp = ‘%LJ .

' Y
. P-L’"" _&g—:_’, 1452_/" + —ﬂCL[“L

1+ At Cojlﬁ;f:fc"-'fm)é_

R T TgeE TR Frpas)
Fe = .f‘ici"[lﬂ;__’-] - P, [rH:___’-]

1;) ' . .
12.(e) Stede a_;wQ Pralle. Sa-AfTJ""\—j thedloo~ ° Eg'hdemwf’, oH -+ f""{ yn = € ”J
By Chtement 1 K Bouitcnﬁv'wl Qﬁnd 4?, finite emergy tohich s 1o
T aly rucovored
ot Rooledge 1S
PU Second



leb 1{#) 7S a Combinuous S‘ijnnf , with  mowrmn %ﬁzuwt}; /o &

The Sa/"y‘-ﬂ‘“j Gf- 1 le) o a.‘najé.—j%ff(; , Mawy be ochieved ;_-y m/hr%ﬁj
W) by as Impadse Fracn 8 (4)
(‘TTS () - imfu,n_/.re_ Frosn Consist gUm.'lL ] )ies Waﬁh) f@uacdl‘c%
evey Tg cecond s thon Tg = ’/f;

/_qLE")

7

e e

A&t
Biiin
SR

,:'5 %Lt)
.;F
J‘—m}ﬂgr"} A

—>t

O

Sou¥rie
Decod Decodsr

De&fl-iho-‘-'h'

in Di¥enete_

Disack Toftmshin G’ "
.ﬂuX ir\.‘l.?lma:ﬁm i dg]-ajm_al 'oj Pl‘oCﬂSﬁ_ Sowur‘—‘r\?

Dfﬂihl CornmumiGdiom The i,\{ama:‘rm

.01 time ‘
w}yﬁj—'m Qo The Disoute )n}&mjﬁm Sunle Coube WCM,d:‘?«"T ,
%ruu:s‘ai Chonaclons , Codi w33 <=

Sourte €Ento
'—‘t-l £DW‘-LL eand.lJ\ 'mambﬁls Cﬂnﬂa”' be m;”&,

Sountr  ane ?‘uew to

diredly Sunce emcoden Goverts Sgrnbols info Jloupn f{}b;'rff ¢alladd



r‘(_ocu_ w&lc‘is (combinddion g 1's aud ) fd each distinet gymbol D
. B mbo

‘1Lﬂm umgie Cooh_w&d- At Jucuven Gicle Gbﬂsfinu:ﬁ Aucedon I‘S‘W
i P”P“"S oPPthLe_ qu.naﬁm ?'GW‘NJ Qunc,a.e_ncwlu’- |

Chomel Ecodun_aud Decodttt Tk impait T channel encodan 1S
Cbmmﬁxrl—t'cdﬂq channel odds mi&e_.a-'—w( "ﬂTenflJMD\ |

done. to aveid This 'bjf*‘ 4 emd¢ - . -
b.?naJv/ ’W\W

Cbi‘ﬂi;ﬁ Modulaidls ud D@M 3 A,l—'fm ConUe;vfl‘ry in’f’llaﬁ f
\ : Mo ‘™ ethmipu_tj

‘ | Pk ettt W.Sm 'aﬁbuﬁ‘m Eg@wM

Btb)lw"fh o ned é‘]'oﬂnﬂm lpon The Cwlnaﬁ‘m pcrt 8 DPCH
| | = EPCHJY];H-I— DPLH‘m;G“J |

A’L‘- PcH genmcd’ 81
3[n1§)

oD

&’?\J .

Cuj'—#frw}ﬁ-‘-“'c’? A Hg -
aL lginj‘ obyie. 4w 3 >
Sumplar o dmoted By L) -
ks ]ﬁi)ded durn[al butds -
i i ,naltwd"’ﬂlea/, WH-,UL?«‘:QK?TO 5 .

s flx dﬂﬁl'f : ' t#' T s encodst—

This  encodur Conum‘s fftrﬁ} 97”“‘Jﬁj ‘v d"ﬂ“lg bmay
At o coviad Cnveten b Gnvents }mﬂel dore

J/P 8 ?ﬂl}&.» B e pon
Into Quial 492 Hois Swifable Jo “Trewcimi s “ﬂmm.'jk Chome L



_DPCH Generatim ;
The DPcH WAks on The prmaple_# pred_na‘vm '71@.

Samrll— s Preaudan( fmw The Fg;gf— S'amrlk!
Sorgled TP 4 _ e (nTs) . | |
O i) i —

VANTS él?h;mw‘

SljnaJ

The " Sumpled TNJ ik dungted By 1(nTs) audl The' precicted signel 15
dencted by un ls) The C‘omfmmfbl :,G‘na(s out The dx/,ﬁaw»& béfween The
actual Dz/mjdt Vel o+ (nTe) aud prechfeJ S’a»rb-
known &5 fmdLCﬁm el aud it 1o donoTfed by el(nTs )

T o5 The preds cted Vel f3 me by Auting fmawﬁ"’m

ikt The Auadi P gfjna-’ Cnlg) awd ])re—wa;.g f)nzabdfm s added
e_ab_ whom B . s Sr?md it Caltad ‘11,0\7})

mdle zosu/amacmafw
ek N Galh avd o Can

Signad * Th guantiyd ond- sigrd oy (AT, ) 75 Veny .

encodad by usig Smallen rwnbm% bids » Thus PO bits p. @
Somple- 9L W.CLOL in DPC

[2%) Descube the Besic principls o PCH sjsm.. sl PCH Hrasrelln -

Ans Pmno.pleg qﬁ_ PeH gystu— Eﬁinapk;# Pcﬂmm'zﬂ-r% yM = 6!47

D PCH s o digptal P pulse. podulahit Sy fro—

) PeH ofp 15 Ih fhe Codad degital A
3) Kt Copsistd oo PCHM encodun aud  PCH decodin_
y) PcH 05 ot modudedi™ in The Converdional Case -

PcH r}mSmﬁQ\ g vauL 13 {b) Answ—-



14 {a) |
i Draw M-‘i é}zrfom “The. Ldé’lh‘rj pn‘naple 4 an oPﬁmlf—}rwn_smf‘#m. ©
» [contest 4t +Br‘07mzH=£H:

Ans .
-:_r-l_—' Eledﬂdl —————— - - 7 ") \CgJ
ﬂvﬂ_;@_’ el oph cplics
b | Girewtt | gunt- :—_:"L—-} =i B
e e e ConnecldL optice]
Tiramt mitlen " fibeg
I'l'b 2LtV N

% W 'Tiﬁ!lmsmfffm‘ ﬁns% G:nuen’f‘S‘ y 3 i,.?Nj VoHa?,z to Cuﬂﬂujl
hich & Used o dnive TThe bj/ld‘ Gunts » Thus 11 in’fm{laa_s
The inuit Crust At phd Sounce |
Q"The. L‘ﬂla‘ Sounle 'S nSIma_lL, Qe Ifn-frw-wl LED
drives by the cowd Vakut fromdhe Vo ! Conv
tohich 1s propsitione) Ho e inuif- Voltegf Valew 18
as i,L‘u;f do ffa fiben :
opticl Spie . Cuadey bry 2 G bk 1
+o Join N f!‘be/\ to O'hw\jb’be"S Penhﬂa/rwjlﬂ '
ouck 115 +aarw (ch+a¢ yH+ d"oq*ﬂ*”‘é”)
PR jundion diods which emif¢ &?}DL

A LASER deiec (ich 13

A9 - emits hﬁ—l&
2d. aud ?:'uw-

up(b) Explain aboul LEP

@5 < The gt Emiffing pidde CLED) 1S o
Whis Boand biaeed , by & phencmency lled electol
b alt ComiconducBl P junciens , Some. d Mo energlf will be nadited
bt aud o inTi i Pt o G o it
Uﬂlﬂ" ) Jn@l(?WIfomj I cther matenio s Guch as Gullcom FHOQFW(@P)

R Galliwm Msenids Phasrl-ich (GlﬂASP)rrn“— nwmban él
;_ Visihle Lg}d‘ Sounte ' Hene

enngy emitfed is Suﬁb'ad do Guste
Mhe Chasge Comic retombinadi) akes plas Lt lochams dFom

“The N-Sde Cress it junuh‘m cuw[ sucomb

Lol he S

ne w}'}h ﬂﬂ l’b{lj ol '_ﬁ-l

p-side -



Whue LED s ﬁ'lwa.na‘ biased , The elechms awd Jolet mouves ,fb‘mj
'ﬁujunc:h'"m and Tecombinedim takes flacn_r Ae o mesult The € %4’,?
n The Conab.-dm bouds ¢ N~@7‘m fall inb Ths holes l;,a-,im inth UB
% P.-n.inm . “the d%lawna 4 onuryy bo e ¢ avd UB IS nadisded
: /n bru“al.Tne:rg 4 The ematied Lﬁ# A
frocnd const |
_TA4A D1 Hetal Cortact (+)

P P
e e Changa Conie
| TRERY combinater
' ) i_md'ai cortatt ()

‘_m.! Q;,!BL % 'T'KL&MIH?A LL?” Aﬂ{\l.u.AS 00 it 4 o ‘?_ m::d'w'c«.l le' ‘D
Culliom Arsewdt (6o As) — infroned sadsdhe Cinvisible )
Cedliwia Phosphede (Gap ) —> ned & e
Gelliam Arsewcde ?ho%[iu‘&a (6a AS]")—B' ned &

t/ellaw '

(6H) -

5(2) Bxplain The Waking princple 4 GSH?
CGISM) i< a Jf?,lf‘a.f mabr‘(/—

st Global %S”l‘um f& Lﬂobu'b. Copnmuonicech
nehwdle  That™ 1S wicU»j psed by mobi (s phons Msens in tha @
The GSM. nefwdlb. has four Sepandde- Pam‘s Thedt w&}k h;}dha\ to e
fundiT as owhale + Y Hob (e St (1<)
1) Base Stedion QubSdS'f%' {Bss)

3) Netwdk Suifthirg SubsSte— (wss)
qj opwdrm tod Q“W"L &J%sh Co_.ss).l



15 [b) Explau‘n Cellicdon Tele’)lncme gﬂgfm . @'W IM & Contfei ] ¥
n M GH

Ars
4L &uj

ire Ny

S
sk L

dl‘quL'j
. @ : v
o] =%
e it |

A gorens View g Cellulen Telsphone Ctom
Artenna : Antenna Pa:b‘mn , ahtenna 3m‘m , einfenna tiHing awud antenra

QM‘W oll affedt e Celludan Gystom  ASG:

(o b ornidirediond, diredionc) 8147 Shapa in Lsth the Verdi ) 04
s R '/FJ—t}mnsm"é'U( povio

The honigon P[CW‘“' Artenne 3ain Gornfast
Atenna. gain ot dhe mebils 0 uld affedt The Gyt perfdlmst
Switchng ”Eq}ufmeft ¢ “The (a{.aa‘bj 4 Seatclang czcyw'{:ma;d in Cellsder |
Systoms is nob based ovThe wumben g Switch 733 bt on “The Gopeelity
L e prowssi assoced with, e Sewifchss”

wm& lnks: The Dafe- Uk ene wt dinsclly aﬂafwl 677‘11 Collsdlan sjn‘tw,
Moy ot iyt in o gytfon+ Each d&f% [k o Co] mubtp b
channel dstn (10 bps de Aramsmilted per Chounel)-from Tha Gl Gfe 1

4o He t@HTI0 !




!



Semester End Examination, Sept./Oct., 2021

Degree B. Tech. (U. G.) Program Common to EEE/ECE Academic Year 2020 - 2021
Course Code  20ESX01 Test Duration  3Hrs. Max.Marks 70 Semester I
Course ENGINEERING DRAWING

Part A (Short Answer Questions 2 x 5 = 10 Marks)

No. Questions (1 through 2) Leaming Qutcome (s}  DoK
Construct a scale to measure up to 50 m if 1cm represents 4 m, find its RF 20ESX01.2 L1
1 and mark a distance 37 monit
2 Draw a pentagon of side 30 mm 20E5X01.4 L3
Part B {Long Answer Questions 5 x 12 = 60 Marks)
No. Questions {3 through 12) Marks Learning Qutcome {s) DoK
3(a)  Draw a hyperbola having its two asymplotes passing through a
point P at a distance of 30 mm from one asymptole and 36 mm &M 20ESX(1.1 L2
from the other. Draw a normal and tangent at any convenient point
3(b}  Construct a hexagon of side 25 mm by using general methad 6M 20ESX01.1 13
Draw the major axis of an ellipse is 110 mm leng and the foci are at
4(a)  a distance of 15 mm from its ends. Draw the ellipse by concentric &M 20ESX01.1 L3
circles method
4{b)  Adcmlongline an map represents 1.5 metre length. Determine the &M 20ESX01.1 L2

RF and draw a scale long enough to measure up to 6 meters, Show
a distance of 4.6 metres on it

A 70 mm long line PQ is inclined at 30° to the HP. The end P is 15

S5(@ mmin front of the VP and 25 mm above the HP. Draw its  4M 20ESX01.2 L3
projeclions
Aline AB 75 mm long is inclined 2t 45 to the HP and 30° to VP. Its
5(b)  endAisin the HP and 40 mminfront of the VP. Draw ils projections  8M 20E5X01.2 L3
and determine traces
OR

Draw the following projection of points:
6(a) . A 30 mm above HP and 20 mm infront of VP amM 20ESX01.2 L2
IIl. B, 20 mm above HP and 40 mm behind VP
. C,20 mm below HP and 30 mm behind VP
V. D,isonboth HP and VP
A 60 mm line AB, has an end P at 25 mm above the HP and 30 mm
6(b) infront of VP. The line is inclined at 50° to HP and 40° to VP. Draw &M 20ESX01.2 L2
its projections

7(a)  Draw the projections of a regular pentagon of 30 mm side, having

one of its sides in the HP and its surface making an angle of 45°  6M 20ESX01.3 L2
with the HP
Draw the projections of a circular lamina of 50 mm diameter having
7{b) oneofils sides in the VP and inclined at 30° to the VP 6M 20ESX01.3 L3
OR
Draw the projections of a 60° set square of 30 mm side and longer
8(a) edge 120 mm one of its sides in the HP and ils surface making an &M 20ESX01.3 L2

angla of 45° with the HP



8 (b)

93

9 (b}

10 (a)

10 (b)

[k

12

Draw the projections of a regular hexagon of 30 mm side, having
one of its sides in the HP and inclined at 60° to the V.P and its
surface making an angle of 45° with the H.P

A square prism, side of base 30 mm and axis 50 mm long , has ils
axis inclined at 60° to HP its has an edge of its base in the HP and
inclined at 45° to VP. Draw the projections
Draw the projection of a cone, base 75 mm diameler and axis 100
mm long, lying on HP. on one of ifs generators with axis parallel to
the V.P
OR

A square prism, side of base 30 mm and axis 50 mm long , has its
axis inclined at 60° to HP its has an edge of its base in the H.P and
inclined at 45" to VP. Draw the projections

Draw the projections of a cone, base 65 mm diameter and axis

120 mm long, lying on the ground on one of ils generators with

the axis parallel to the VP

Draw top, front and side views of the isomelric projection given in
the figure

Draw an isometric view of a square prism having a base with a 40
mm side and a 60 mm long axis, resling an the HP. a) on its base
with axis perpendicular to the HP, b) on its reciangular faces with
axis perpendicular to the VP and ¢} on its rectangular face with axis
paraltel to the VP

M

GM

6M

&M

&M

129

124
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- SEMESTER Question Paper
Degree B. Tech. (U.G.) Program CE Test M Academic Year 2020 - 2021
Course Code 20CE201 Test Duration 3 Hrs. Max. Marks 70 Semester 1l
Course BUILDING MATERIALS AND CONSTRUCTICN COMPONENTS
Key and Scheme of Evaluation
No.  Questions (1 through 5) Marks
List the advantages and disadvantages of stabilized mud blocks?
Advantage:

i. Availability: Mud is readily available at most of the siles in India. Not talking about
construction in metro cities like Mumbai etc.
ii. mud brick construction will be good way to maintain temperature of your building at fow
level especially in Hot weather cities, Mud brick are ecological.

1 Disadvantages:
l. Strength largely depend in the stabilization process and degree of stabilization.
Buildings that incorporate the use of clay are particularly vulnerable to deterioration and
deserving of care and maintenance.

O ii. Picture of the associated works mud in our latitudes (for misinformation) with

"poverty.” lronically, in other more technologically updated and effiuent is currenily

considered a symbol of status.
List any two objectives of seasoning of timber?

2 iMaintain the size and shape of timber& Improve strength, hardness and stiffness of timber.
ii. Make it suitable for receiving various treatments like paints, preservatives, vamishes etc.
List any two advantages of cavity walls?

3 | The moisture cannot enter from outer wall to inner wall, since there is no direct contact
ii.Provide good insulation against sound& Protection against efflorescence.
What are materials used damp proofing course?
Following are the materials which are commonly used for the damp-proofing:

Content 2M

Content 2M

Content 2M

o Hot Bitumen.
« Mastic Asphalt. A 20r3
« Bituminous Felts. ny ¢ or

4 » Metal Sheets. Content 20
» Combination of Sheets and Felts.
» Stones.
e Bricks.

Mortar The mortar.

Classiiy aggregates based on size?

According to Particle Size:

1) Fine Aggregate (sand): Fine aggregate includes the particles that all passes through 4.75

5 mm sieve and retain on 0.075 mm sieve. Content 2M

EX: sand, crushed stone, ash or cinder and surki.

2) Coarse Aggregate (gravel): Coarse aggregawe includes the particles that retain on 4.75
mm sieve.

No.  Questions (6 through 11}
Discuss the requirement of a good building stone? Explain the dressing of
stones?
6 The following are the qualilies or requirements of a good building " stone. List 2m; content

1. Crushing strength: For a good building stone, the crushing strength should be greater than  explanation 6m;
|000kg per cm2. dressing
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7(a)

2. Appearance: Good building stone should be a uniform color, and free from clay holes,
spots of other color bands etc capable of preserving the color for longtime.

3. Durability: A good building stone should be durable. The factors like heat and cold
altemative wet and dry, dissolved gases in rain, high wind velocity etc affect the durability.

4. Fracture: For good building stone its fracture should be sharp, even and clear.

5. Hardness: The hardness greater than 17, treated as hard used in road works. It is between
14 to 17, medium hardness, less 14 said be poor hardness.

6. Percentage wear: For a good building stone, the percentage wear should be equal fo or
less then 3 percent.

7. Resistance to fire: A good building stone be fire proof. Sandstone, Argillaceous stone
resists fire quite well

8. Specific gravity. For a good building stone the specific gravity should be greater then 8.7 or
S0.

9. Texture: A good building stone should have compact fine crystalline structure should be
free from cavities, cracks or patches of stuff or loose material. Stones

10. Water absorption: For a good building stone, the percentage absorption by weight after
24 hours should not exceed 0.60.

Dressing of stones:

The stone dressing is a process of surfacing and shaping of rocks available naturally.
The place where the rocks are abundantly available is called as a quarry. ... Once quarried,
the stones are cut into the suitable size and surface finishes. This process is termed as
dressing of stones

Following are the types of dressing
1. Hammer Dressed or Quarry-faced Surface
2. Rough looled surface
3. Tooled Surface
4, Cut stone Surface
5. Rubbed Surface
OR
What are the common ingredients of good brick earth?
Following are the constituents of good biick earth.
Alumina: - It is the chief constituent of every kind of clay. A good brick earth should contain
20 to 30 percent of alumina. This constituent imparts plasticity to earth so that it can be
moulded. If alumina is present in excess, raw bricks shrink and warp during drying and
buming.

Silica-A good brick earth should contain about 50 to 60 percent of silica. Silica exists in clay
eiiner as iree or combined form. As free sand, it Is mechanicaliy mixed with ciay and in
combined form; it exists in chemical composition with alumina. Presence of silica prevents
crackers shrinking and warping of raw bricks. It thus imparts uniform shape to the bricks.
Durability of bricks depends on the proper proportion of silica in brick earth. Excess of silica
destroys the cohesion between particles and bricks become brittle.

Lime - A small quantity of lime is desirable in finely powdered state to prevents shrinkage of
raw bricks. Excess of lime causes the brick to melt and hence, its shape is last due to the
splitting of bricks.

Oxide of iron- A small quantity of oxide of Iron to the extent of 5 to 6percent is desirable in
good brick to imparts red color to bricks. Excess of oxide of iron makes the bricks dark blue
or blackish.

Magnesia- A small quantity of magnesia in brick earth imparts yellow tint to bricks, and
decreases shrinkage. But excess of magnesia decreases shrink leads to the decay of bricks.

definition 3n1;
types 1m

List 2m;
Content
explanation 4m




The ingredients like, lime, iron pyrites, alkalis, pebbles, organic matter should not present in
good brick earth

State any five desirable properties of good bricks
The following are the required properties of good bricks:
Color: Color should be uniform and bright,

Shape: Bricks should have plane faces. They should have sharp and true right-angled
comers,

Size: Bricks should be of standard sizes as prescribed by codes.

Texture: They should possess fine, dense and uniform texture. They should not possess
fissures, cavities, loose grit and unbumt lime.

Soundness: When struck with hammer or with another brick, it should produce metallic

7(b) sound. {vi} Hardness: Finger scratching should not produce any impression on the brick. (vii)
Strength: Crushing strength of brick should not be less than 3.5 N/mm2. A field test for
strength is that when dropped from a height of 0.9 m to 1.0 mm on a hard ground, the brick
should not break into pieces.

Water Absorption: After immersing the brick in water for 24 hours, water absorption should
O not be more than 20 per cent by weight. For class-| works this limitis 15 per cent.
Fire Resistance: Fire resistance of bricks is usually good. In fact, bricks are used to encase
steel columns to protect them from fire.
Thermal Conductivity: Bricks should have low thermal conductivity, so that buildings built
with them are cool in summer and warm in winter.
Explain with a neat sketch of any five defects in timber?
Most common defects in timber are
1. Heart Shakes
2. Star Shakes
8(a) 3. Cup Shakes
4. Radial Shakes
5. Rind Galls
6. Wind Cracks
7. Knots
8. Dead Wood
OR
O How many types of brick bond are there?
Masonry may define as the construction of building units bonded together with mortar
; Types of Bonds:
96 +  Stretching Bond
*  Heading Bond
* English Bond
*  Flemish Bond; 1, Double Flemish Bend, 2. Single Flemish Bond
What is meant by fiber-reinforced concrete? What are the advantages and
disadvantages of fiber-reinforced concrete?
Fiber - reinforced concrete: Fiber Reinforced Concrete is a composite material consisting of
fibrous material which increases its structural integrity. It includes mixtures of cement, mortar
or concrete and discontinuous, discrete, uniformly dispersed suitable fibers. Fibers are
9(b) usually used in concrete to control cracking due to plastic shrinkage and to drying shrinkage.

They also reduce the permeability of concrete and thus reduce the bleeding of water

Advantages of Fiber - reinforced concrete:
+ Main role of fibers is to bridge the cracks that develop in concrete and increase the ductility
of concrete elements

Tt r ot g e PP e LS A P S —
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List 2m;
Content
explanation 4m

List 2m;
Content
explanation 3m;
sketch 1m

List 2m;
Content
explanation 4m

Definition Content
3m; Advantages&
disadvantages
3m
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* Improvement on Post-Cracking behavior of concrete
* Imparts more resistance to Impact load
« Lowers the permeability of concrete matrix and thus reduce the bleeding of water

Disadvantages of Fiber - reinforced concrete:
* Increase in specific gravity of the concrete, this means that the concrete will be heavier than
normal concrete in case of some fibers
« Higher cost because of its control issues (production issues} as well as the cost of raw
material is high
+ Corrosion of steel fibers
What are the characteristics of lime and its uses?
plasticity
Flexiable and easy workable
Setting time
Greter strength
High resistance to moisture
10 (a) _ . S Characteristics
Uses of lime: Lime is very useful material that finds extensive applications in building  4m; uses 2m C)
construction, industry and agriculture
* as a mortar (lime-mortar) mixed with sand or surkhi,
* asaplaster
+ as awhitewash
= as sand-lime bricks which are quite popular in many countries

What are the classifications of lime?
10 (b) Limes classified as non-hydraulic or hydraulic. Non-hydraulic imes do not harden without air Content 5Sm;
being present Presentation 1m
1. According to Chemical Composition (Quicklime, Hydrated lime, Hydraulic lime)
ii. According to Use
OR
What are the ingredients of ordinary cement? State the contributions of such in
gradients
Ordinary Portland cement contains two basic ingredients, namely argillaceous and
calcareous. In argillaceous materials, clay predominates and in calcareous materials,
calcium carbonate predominates. @)
A) Good ordinary cement contains following ingredients.
1. Lime (cao} .......... 62%
11 2. silica (Sio?} .......... 22%
3. Aluminca(Al2 u3) .......... 5%
4, Calcium sulphate (CaSod) .......... 4%
5. Iron Oxide (Fe2 O3} .......... 3%
6. Magnescia (Mgo) .......... 2%
7. Sulphur .......... 1%
8. Alkalies .......... 1%

Ingredient content
Sm; functions &m

B) Contribution of ingredients {(Functions of ingiedients)
List various classification of flooring. Explain any four types of floors?
Floors are classified into two categories

1. Timber Floors 2. Composite Floors 2 m for the list:

classification 5m,
Types content 5m

L2 Types of floors:

Marble flooring
Granite flooring
Bamboo flooring

s
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Hardwood flooring
Tile flooring
OR

Briefly explain the shoring and under pinning

13{a)  Shoring definition and methods of shoring 2L egﬂanaﬂon
Under pinning definition and types and methods of underpinning
List the classification of pitched roof. With neat sketch explain any two of them 2marks for the
13(b) A sloping roof is known as pitched roof list, explanation
A) The Pitched roofs classified into the following three categories: content 3m
B) sketch Sketch 1m

Define Fine Modulus of Aggregate? Explain the detailed test process to
calculate the fine modulus of fine aggregate
The fineness modulus of aggregate is simply a measurement of the average size of the
aggregate
Test procedure:
Take the sieves and amange them in descending order with the largest sieve on top. If
mechanical shaker is using then put the ordered sieves in position and pour the sample in the
14(a) top sieve and then close it with sieve plate. Then switch on the machine and shaking of Content 3m
sieves should be done at least 5 minutes. If shaking is done by the hands, then pour the ; Test process3m
sample in the top sieve and close it then hold the top two sieves and shake it inwards and
outwards, vertically and horizontally. After some time shake the 3 and 4t sieves and finally
last sieves. After sieving, record the sample weights retained on each sieve. Then find the
cumulative weight retained. Finally determine the cumulative percentage retained on each
sieve. Add the all-cumulative percentage values and divide with 100 then we will get the
value of fineness modulus.
fineness modulus of aggregate = (cumulative % retained) / 100
What is the importance of specific gravity aggregate? Mention the testing
process to determine its character

14(b) a} The specific gravity of aggregates indirectly measures its density; hence it is the Content 3m
most essential parameter of strength or quality of the aggregates. Higher the ; Test process3m
specific gravity, higher is the strength.

b} Test procedure for sp. gravity ofcement/ Coarse aggregate
OR
Briefly explain the importance of size, shape, and texture on coarse aggregates

Characteristics of aggregates: size, shape, and texture
Particle Size and Gradation:

has more influence on the performance of hardened concrete, asphalt, and base material
performance than any other characteristic of aggregates. The size and distribution of
particles directly impact properties of stiffness, strength, workability, permeability, stabiity,

skid resistance, and more.
15(a) Content 6m

It is no surprise that this is by far the most common and primary test to be performed on an
aggregate sample. As most of these aggregate characterization tests, it is not difficult to
perform properly and can be conducted effectively by technicians with minimal training.

Once the proportions of the individual fractions are determined and plotted in graphical form
as a gradation curve, the information can be used for more than just a report of grain sizes.
The values can qualitatively group the aggregate with classification terms like gap-graded,
open-graded, or uniformly-graded to describe particle distribution. This information can be
used to adjust the proportions of the fractions to manipulate the qualities of the final mix

TP ————— e, ———r —— =
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15(b)

designs.

ASTM C136 and AASHTQ T 27 spell out requirements of the sieve analysis test for
aggregates. ASTM E11 lists specifications and tolerances for the test sieves.
Explain Flakiness index and elongation index on coarse aggregate

Flat and Elongated Particles testing measures dimensional ratios of individual coarse
aggregate particles. Particles with significantly greater length compared to their width wil
tend to fracture across the narrow aspect when loaded and can resist reorientation during
compaction of asphalt paving mixtures. The fracturing of the particles also negatively affects
the wvoid content, stability, and binder distribution of asphalt. These dimensional
characteristics also interfere with the placement and consolidation properties of freshly mixed
concrete, In the ASTM D4791 test method, a proportional caliper is used to test and classify
a representative sample of about 100 individual aggregate particles from each size fraction.

Flakiness Index is looking for some of the same dimensional properties as the flat and
elongated test but uses a slofted thickness gauge and a separate length gauge to classify the
particles. This test method is based on procedures in British Standard BS 812 and is
preferred by some state departments of transportation over the ASTM flat and elongated
method. Individual particles from each size fraction are tried in the thickness and length
gauges. Aggregate particles in this test are classified as fiaky when their smallest dimension
is less than 0.6 of their nominal size.

Each index
Content 3 m
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Semester End Examination, Sept./Oct,, 2021

Degree B. Tech. {U. G.} Program EEE Academic Year 2020 - 2021
Course Code 20C5403 Test Duration  3Hrs. Max Marks 70 Semester Il
Course PYTHON PROGRAMMING

Part A {Short Answer Questions § x 2 = 10 Marks)

No.  Questions {1 through 5) Leaming Quicome {s)  DoK
1 What is type conversion? 20C5403.1 L2
2 Compare List and Tuple 20C5403.2 L3
3 Define Module. What is the use of Module? 20C5403.3 L2
4 How will you manipulate file poinler using seek? 20054034 L1
5  List out geometry manager classes in tkinter module 20C5403.5 L1

Part B (Long Answer Questions 5 x 12 = 60 Marks)
No.  Questions (6 through 15) Marks Leaming Outcome (s) DoK

Give short note on the following:
6@ ) Python variables ii) Keywords i) Python indentation S L2
6 (b) 2\;&&; +abe2vtti:12n0 program that sclve the quadratic equation oM 20CS403.1 L3
OR
7(a)  Explainin detail about Program development cycle 6t 20054031 L2
Write a Python program 1o demonstrate the application of identity
7 operators & Membership operators. oM LB L2
Explain how Accessing Characler and Substring in Strings is
8{a) done in Python with example i 20CS403.2 =
Write a Python Program to Check if a Number is Positive,
8 (b) Negative of 0 6M 20CS5403.2 L3
OR
9(a)  Explain the various List methods available in Python &M 20CS403.2 L2
Write a Python program to check if the number is an Amsirong
number or not. (A positive inleger is called an Armsirong number
ofordernif abed..= a+br+cn+dh+ .
3 () An Armstrong number of 3 digits, the sum of cubes of each digit is L 20C5403.2 =
equal to the number itself. For example: 153 = 1*1*1 + §'6"5 +
3*3*3 /{153 is an Armstrong number)
Explain any 3 functions of the following modules:
10 (a) i. Cmath &M 20C3403.3 L2
ii. Random
10(b) Explain arbitrary and keyword argument in Python with example &M 2005403.3 L2
OR
11{a) xhea)t(::11 Rp;cursion? Explain the working of recursive function with oM 20CS403.3 L2
11{b) Whatis PIP? How packages are installed using PIP? &M 20C5403.3 L2

. - AC:15.00. 2021 Question Paper,for End Semester Examination | Academic Regulation 2020+



Whal is File? Explain the file handling functions in Python with 20C5403.4
12(2) example G
12 (b) How lo create a constructor and destructor in Python? Give an &M 20CS403.4
example
OR
13(a) Demonstrate implementation of muliilevel inheritance in Python, 6M 20C5403.4
with a program
13{b)  What s operator overloading in Python? 6M 20CS403.4
14 Explain any 5 functions in Numpy module with example 12M  20CS403.5
OR

Demonstrate the usage MatPlotlib library. Write a program for the
following graph

nlarmation

15 12M 20054035




SEMESTER Question Paper
Degree B. Tech. (U.G.) Program EEE Test il Academic Year
Course Code 20CS5403 Test Duration 90Min. Max.Marks 40  Semester
Course PYTHON PROGRAMMING
Key and Scheme of Evaluation
No.  Questions (1 through 5)
What is type conversion?
The process of converting the value of one data type to another data type is called typeconversion.
1 Python has two types of type conversion.
Implicit Type Conversion
Explicit Type conversion
Compare List and Tuple -
S. No List .| Tuple
9 1 Lists are mutable Tuples are immutable
2 Lists consume more memory Tuple consume less memory as
compared to the list
3 Listis created using[| "} Tuple is created using ()
Define Module. What is the use of Module?
In Python, Modules are simply files with the “.py” extension containing Python code that can be
imported inside another Python Program.In simple terms, we can consider a module to be the same
as a code library o a file that contains a set of functions that you want to include in your application.
3 To incorporate the module into our program, we will use the import keyword, and to get only a few
or specific methods or functions from a module, we use the from keyword.
Syntax: module_name.function_name
Eg: import math
Print(math.pi)
How will you manipulate file pointer using seek?
seek(): N :
In Python, seek({) function is used to change the position of the File Handle to a given specific
4 position. File handie is like a cursor, which defines from where the data has to be read or written
in the file.
Eg:
f= open("xyz.txt", "r") . =
f.seek(20)
List out geometry manager classes in tkinter module
The geometry manager is used to manage the geometry of the window and other frames. We can
use it to handle the position and size of the window and frames.
5 There are mainly three methods in Geometry Managers:
The pack() method
The grid(} method
The place() method
No.  Questions (6 through 11)
Give short note on the following:
i) Python variables [f) Keywords lii) Python Indentation
i) Python variables -
Definition »
6(a) Itis an identifier that is used to refer to memory location and used to hold value. In Python, we don't

Nadimpalii Satyanarayzna Raju institute of Techrology (Autonomous). |QAC: Quality Managemen

t System {QMS) NSRI T

need to specify the type of variable

Rules for creating variables in Python
o It must start with a letter or the underscore chafacter.
¢ It can not start with a number.
o It can only contain alpha-numeric characters and underscores (A-z,09,and _)
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6(b)

7(a)

7 (b)

8(a)

e Variable names are case-sensitive
i) Keywords
Python keywords are the fundamental building blocks of any program
Python keywords are special reserved words that have specific meanings and purposes
There are a number of ways you can identify valid Python keywords
1. Using help()
Eg: >>> help("keywords")
2.import keyword module
Eg: >>>import keyword
>>> keyword. Kwlist
ili) Python Indentation -~ -
In python code blocks are identified by indentation rather than using symbols like curly braces.
Without extra symbols programs are easier to read and also indentation clearly identifies which
block of code a statement belongs to. Python does not support braces to indicate blocks of code for
class or function definitions or flow control. Blocks of code is identified by line indentation. All the
continues lines indented with same number of spaces wéuld form a block. Python strictly follow
indentation rules to indicate the blocks
Write a Python program that solve the quadratic equation
Program.
# import Complex math module
import cmath
a=floa(input(*Enter a value"))
b=float(input(“Enter b value"))
c=float{input("Enter ¢ value®))
# calculate the discriminant
d = (b*2) - (4*a’c) -
# find two solutions
root1 = (-b-cmath.sqri(d))/(2*a) -
root2 = (-b+rcmath.sqri{d))/(2*a) .
print{'The solution are {0} and {1} .format(root1,root2))
OR
Explain in detail about Program development cycle
Python's development cycle is dramatically shorter than that of traditional tools. In Python, there are
nocompile or link steps — Python programs simply import modules at runtime and use the objects
they contain.
The Program Development Cycle (PDC) has various states as follow
Problem Definition
Program Design
Coding
Debugging
Testing
Documentation
Maintenance
Write a Python program to demonstrate the application of identity operators & Membership
cperators. - .
Operators are symbols that perform cerain mathematica or Iogical operation to manipulate data
values and produce a result.
Identity operators: used to check if two values (variable) are located on the same object or
same memory
Membership operators: used to test whether a value oroperand is found in the sequence such as
list, string, set, or dictionary.
Explain how Accessing Character and Substring in Strings is done in Python with example
A string is a sequence of zero or more characters. It is treated as a data structure. A string’s length
is the number of characters it contains. The length can be obtained using the len() function by
passing the string as an argument to it. The positions of a string's characters are numbered from 0,

ax*™2+bx+c=0

O

Program-5M
Output-0.5M
Explaination-
0.5M

List of
states-1M
Explanation
of each
state-5M

Description-
M

ldentity
operator with
example-2M
Membership
operator with
example-2M
Definition-
1M
Accessing
character-



on the left, to the length of the string minus 1, on the right. 2.5M
Accessing character & substring Accessing
1. Using Subscript Operator substring-
2. Using slice opertor s - 2.5M
Write a Python Program to Check if a Number is Positive, Negative or 0
Program
a=int(input ("enter a number:"))
if(a>0): Program-5M
8 (b) print(*The given number is a Positive number )] Output-0.5M
elif(a<0). Explaination-
print {*The given number is Negative number”) 0.5M
else:
print(“The given number is equal to Zero) .
OR - .
Explain the various List methods avallable in Python
O List is used to store the group of values & we can manipulate them, in list the values are stores in
index format starts with 0.List is mutable object so we can do the manipulations.
Syntax: <list_name> = [valuel value2,value3,...,valuen]
Example: data5=[TEC',10,56.4,'a"] # list with mixed datalypes -
List Methods: ?&scnptlon-
append()-Adds an element at the end of the list Anv 5
9(a) clear()-Removes all the elements from the list m e{hods
copy()-Retums a copy of the list with
count()-Retumns the number of elements with the specified value example-5M
extend()-Add the elements of a list (or any iterable), to the end of the current fist P
index{)-Retums the index of the first element with the specified value
insert()-Adds an element at the specified position
pop() Removes the element at the specified position
remove{) Removes the first item with the specified value
Write a Python program to check if the number is an Armstrong number or not. (A positive
Integer is called an Armstrong number of ordernifabcd..= ar+bricr+di+..dncase
of An Armstrong number of 3 digits, the sum of cubes of each digit is equal to the number
itself, For example: 153 = §*1*1 + §*5*5+ 3'3*3 /I 153'is an Armstrong number)
O Program:
n=int(input(*Enter Number™))
sum=0 . = Program-5M
9 (b) temp=n Output-0.5M
while n!=0: Explaination-
rem=n%10 0.5M
sum=sum+{rem*rem*rem)
n=n/10
if(sum==temp):
print(*The given number is Armstrong number”)
else:
print("The given number is not a Armstrong number")
Explain any 3 functions of the following modules cmath
i. Cmath module
Python has a built-in module that you can use for mathematical tasks for complex numbers.The functions

10 methods in this module accepts int, float, and complex numbers. It even accepts Python objects  *  with
(@)  thathasa__complex_{) or __float__() method. The methods in this module aimost alwaysretuma  example-3M

complex number. If the refum value can be expressed as a real number, the retum value has an random
imaginary part of 0. module
The cmath module has a set of methods and constants. functions



1.5qrt() with
2.10g10() example-3M
3.cos()

ii. Random :

Python Random module is an in-built module of Python which is used to generate random

numbers. These are pseudo-random numbers means these are not truly random. This module

can be used to perform random actions such as generating random numbers, print random a

value for a list or string, etc. -
some common operations performed by this module.
1.random.randint() -
2.random.random) =
3.random.choice()
Explain arbitrary and keyword argument in Python with example Atbitrary
Arbitrary arguments argument
Sometimes, we do not know in advance the number of afguments that will be passed into a with

10 function. Python allows us to handle this kind of siluation through function calls with an arbitrary example-3M
number of arguments. In the function definition, we use an asterisk (*} before the parameler name

(b) to denote this kind of argument. Keyword

Keyword arguments :rigt;t:lment Q

Python allows functions to be called using keyword arguments. When we call functions in example-3M
this way, the order (position) of the arguments can be changed.
OR
What is Recursion? Explain the working of recursive function with an example
A function that calls itself is known as Recursive Function.
Program: -
def fact(n):
|f(n—t-0 o: n==1}): e " Definition-
11 o - 0.5M
(@) return n*fact(n-1) Por&gﬁnagm
n=int{input{"Enter number’)) put-s.
print{*The factorial of a given number is:" fact{n)} -
Output:
Enter numberb
The factorial of a given number is: 120
What Is PIP? How packages are installed using PIP?
pip Is a package-management system written in Python used to install and manage software C}
packages. |t connects {o an online repository of public packages, called the Python Package Index. Description-
11 pip is the ease of its command-line interface, which makes installing Python software packagesas ~ 2M

(b) easy as issuing a command: Commands
pip install some-package-name with
Eg: pip install Matplotiib i example-4M
pip uninstall some-package-name
Eg: pip uninstall Matplotlib -

What is File? Explain the file handling functions in Python with example
File: A file is some information or data which stays in the computer storage devices. ... Python gives

you easy ways to manipulate these files. Generally we divide files in two categories, text file and ?&ﬁ“iﬁ"“‘

binary file. !

File handling functions . - List of

12(a) » Open() functions-1M

e Close() Any 4
o Write() fu_ntc]:hons
o Wiitelines() wit o
« Read() examp
o Readlines()



o el

How to create a constructor and destructor in Python? Give an example
A constructor is a special type of method (function) which is used to initialize the instance members  Description-

of the class. - - 1M

In C++ or Java, the constructor has the same name as its class, but it reats constructor differently  Types-iM
12(b) in Python. Itis used to create an object. 2 Any

Constructors can be of three types. constructor

1.Default Constructor with

2.Parameterized Constructor - - example-3M

3.Non-parameterized Constructor
OR

Demonstrate implementation of multilevel inheritance in Python, with a program

inheritance is a powerful feature in object oriented programming. It refers to defining a new class
O with little or no modification to an existing class. The new class is called derived (or child) class and
the one from which it inherits is called the base (or parent) class. :

Multilevel Inheritance

In multilevel inheritance, features of the base class and the derived class are further inherited into
the new derived class. This is similar to a relationship representing a child and grandfather.

# Python program to demonstrate multilevel inheritance

# Base class -
class Grandfather: h
grandfathername =" T
def grandfather(self): Description-
print{self.grandfathemame) M
13(a) # Intermediate class . - Multilevel

class Father{Grandfather): inheritance
fathemame =™ Program-
def father(self): 4M
print(self fathemame)
# Derived class
class Son(Father):

i:) def parent(self):

print{*GrandFather :*, self grandfathemname)
print(*Father :*, self.fathemame)

# Oriver's code

s1=Son()

s1.grandfathemame = "Srinivas"

s1.fathemame = "Ankush"

s1.parent() -
What is operator overloading in Python?

Python allows the same operator to have different meaning according to the context is called
operator overloading.

Python Special functions used for operatdr overioading: - g;scription-
o _ add_ (self, other) Special
. sub__(self, other, )

13(b) . *_mul_gself other; glnctlons-m
R ] ] m_

e __ floordiv__(self, other} 3&0 9
o __lt_(sel, other))

Example -

# Python Program illustrate how to overload an binary + operator

class addoperator:

-



-
def __init__(self, X):
seif X=X - -
# _add__ () method is magic function to perform addition of two objects
def __add__(self, other): :

return self.X + other.X
obj1 = addoperator(234)
obj2 = addoperator(456) 5 .
print (obj1 + obj2)
obj3 = addoperator("Welcome ")
obj4 = addoperator("to NSRIT")
print {obj3 + obj4)
Explain any 5 functions in Numpy module with example
NumPy stands for numeric python which is a python package for the computation and processing of
the multidimensional and single dimensional array elements.
It provides various functions which are capable of performing the numeric computations with a high
speed.
NumPy Functions .
1. numpy.array() : We can create a NumPy ndarray object by using the amay(} function. The array
object in NumPy is calied ndamay. Itis basically a table of elements which are glLof the same type G
and indexed by a tuple of positive integers.
Example:
import numpy as np
#Here create 1-D Amay
am=np.amay((1, 2,3, 4, 5])Herecreate1-DArray .
#Here create 2-D Array
ar=np.array([[1, 2, 3].[4, 5, 6]}
2. numpy.sum
This function is used to compute the sum of all elements. Itis also possible to add rows and column
elements of an array. The output will be in the form of an array object.

.

Example: ?ascnpuon-

a=np.amay([[1 41(3.51) itk

b—'np.sum(a) functions-1M
14 print(b} #13 Five

3. numpy.append(} = functions

The numpy appendf) function is used to merge two arrays. It retums a new array, and the original with

array remains unchanged.

The numpy.append() function is used to add or append new values to an existiﬁ'é' numpy array. This %aMmple- {:}
function adds the new values at the end of the aray.  ~

Example:

import numpy as np

a=np.amay([[10, 20}, [40, 50}, [70, 80]l) _ .

b=np.array([[11, 21}, [42, 52}, [73, 83]l)

c=np.append(a,b)

print(c) #array([ 10, 20,40, 50, 70, 80,11, 21,42, 52,73, 83))

4. numpy.sort()

The NumPy ndarray object has a function called sort{), that will sort a specified amay. Sorting

means putting elements in an ordered sequence. Ordered sequence is any sequence that has an

order corresponding to elements, like numeric or alphabetical. ;

Examble

am=np.array([banana', 'cherry’, 'apple’l)

print(np.sort{am)}#['apple"banana“cherry’]

5. numpy. arange () -

It creates an array by using the evenly spaced values over the given interval.
Example:

arr = np.arange(0,10,2,int) #[0 24 6 8] -
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OR
Demonstrate the usage MatPlotlib library. Write a program for the following graph

information

-] 1 1 3 4 3

Matplotlib.pyplot is a plotting Iit?rary used for 2D graphicstin python programming language. It can
be used in python scripts, shell, web application servers and other graphical user interface toolkits.
Malploitlib is a Python Library used for plotting, this python library provides and objected-oriented

APIs for integrating plots into applications. Description-
Types of Plots M

There are various plots which can be created using pythan matplotlib. Some of them are Types-2M
listed below: Program-

1. Bargraph oM

2. histogram Expaination-
3. Scatter Plot 1M

4, Area Plot

5. Pie Plot

Python Matplotlib - Histogram =
Histograms are used to show a distribution whereas a bar chart is used to compare different
entities. Histograms are useful when you have arrays or a very long list.

Program

import matplotiib.pyplot as plt

population_age - -
=[22,55,62,45,21,22,34,42,42,4,2,102,95,85,55,110,120,70,65,55,111,115,80,75,65,54,44,43,42,46]
bins = [0,10,20,30,40,50,60,70,80,90,100}

plt.hist{population_age, bins, histtype="bar’, rwidth=0.8)

plt.xlabel('age groups’)

plt.ylabel{'Number of people’)

plt.title('Histogram')

pit.show()

dr
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Course Code 20EC201 Test Duration  3Hrs. Max. Marks 70 Semester ]
Course Principles of Electronics & Communication Systems

Part A (Shart Answer Questions 5x 2 = 10 Marks)

No.  Questions (1 through 5) Leaming Outcome (s}  DoK
1 Define Fermi level 20EC201.1 L1
2 Whatis CMRR? 20EC201.2 L1
3 Whatis the need for modulation? 20EC201.3 L1
4 Define PAM and PPM 20EC201.4 L1
5  DefineTiR 20EC201.5 L1

Part B {Long Answer Questions 5 x 12 = 66 Marks)

No.  Questions (6 through 15) Marks Leaming Outcome {(5) DoK

6 (a) Explain Insulator, Semiconductor & conductor with help of energy &M 20EC201.1 L2

band structure

6(b) Differentiate between intrinsic and extrinsic semiconductor &M 20EC201.1 L2

OR
7(a)  Explain n-lype semiconduclor &M 20EC403.1 L2

Derive the expressicn for current generated due to drifiing of
7(0) charge cariers in semiconductors in the presence of electric field — LS8 L B
8(a) Explain application of op-amp as intagrator and differentiator &M 20EC201.2 L2
8(b) Explain ac characteristics of op-amp &M 20EC201.2 L2
OR
9(a) Draw and explain the pin diagram IC741 op-amp &M 20EC201.2 L2
9(b) Derive the gain for non-inverting op-amp 6M 20EC201.2 L2
10 (a) State and explain properties of continuous signals 8 20EC201.3 L2
10 (b) List any four applications of FM system m 20EC201.3 L2
OR
1(a) gzlﬁne amplitude modulation. Derive an expression for the oM 20EC2013 L2
wave
11 () Write about am voltage distribution aM 20EC201.3 L2
12{a) State and prove sampling theorem &M 20EC201.4 L2
Describe the basic principles of PCM system and PCM 20EC201.4
12(0) transmitter ot .
OR
13{(a) Explain the basic Elements of Digital Communication System &M 20EC201.4 L2
13b) With a neat diagram explain the Generation of PCM & M 20EC201.4 L2
DPCM
14{a) Draw and explain the working principle of an Oplical transmitter 6M 20EC201.5 L2
14{b) Explain about LED and its type 6M 20EC201.5 L2
OR
15(a) Explain the working principle of GSM &M 20EC201.6 L2

15(b)  Explain Cellular Telephone Systems oM 20EC201.6 L2
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Degree B. Tech.(U.G) Program CE,EEE& ME
Course Code  20ESX04 TestDuration  3Hrs. Max. Marks
Course ENGINEERING MECHANICS
Part A {Short Answer Questions 5 x 2 =10 Marks)
No.  Questions (1 through 5)
1 Define Lami's Theorm,
2 Write any four advantages and limitations of friction
3 Differentiate between moment of inertia and polar moment of inertia
4 Define and mention units for velocity of projection
3 Write Impulse Momentum Method.
Part B (Long Answer Questions 5 x 12 = §0 Marks)

No.  Questions {6 through 15) Marks
6(a) Derive and explain about Parallelogram Law oM
6{b) State and prove Triangular law of forces &M

OR
7{a) State and Explain the concept of Equilibrium 4M
Determine the magnitude and angle and F so that particle shown
in figure, is in Equilibrium
~E
7(b) : 8M
A8kM B 0
= - x
N+~ 50"
i b 2,28kN
7.5k 2
" Whatis the value of P in the system shown in the figure to cause
the motion fo impend? Assume the puiley is smooth and-
coeflicient of fricion between the other two contact suraces is
0.20
8(a) M
750 N
Define the following
8 {b)

AR T S,
Izs,ﬁﬁymr%’mqﬂ’?:éﬂafﬁﬁgnﬁ&:

R T b e

SRR
Vean%%[é‘g%(gﬁ

OIS RAR

Semester End Examination, October, 2021

(I} Law of transmissibility (ii) Converse of the Law of Polygon of  4M
Forces

OR

Academic Year
70 Semester

Leaming Outcome (s)
20ESX04.1
20ESX04.2
20ESX04.3
20ESX04.4
20ESX04.5

Leaming Outcome (s)

20E5X04.1
20ESX04.1

20ESX04.1

20ES5X04.1

20ESX04.2

20ESX04.2

2020 - 2021

Dak
L1
L1
L2
]
L1

DoK

12
L3

L2

L2

L3

L2



8(a)

9 (b)

10 (a)

10(b)

11(a)

11(b)

12 (a)

12(b)

A pull of 480 N inclined at 30° to the horizontal is necessary to
move a block of woad on a horizontal table. If the coefficient of
friction between two bodies in contact is 0.2. What is the mass of

the block?
ui [P i

L e 1
s PSine 0

= if B (ovine )

Difierentiate between the angle of repose and angle of friction

Locate the centraid of L — section shown in figure

BON

M s
'/117
L
]
i

>~
i

m |

i At

o P Te—--- o o = = i 20N

JONM e N

' 2m

Explain briefly about Centre of Gravity using Varigmon's theorem
OR

Determine the centroid of a tiangle having base width b and
height h

Locate the centroid of the following figure

A man weight 100 Newton entered a lift, which moves with an
acceleration of 5 misect. Find the force exerted by the man on the
fioor of lift when

a) Liftis moving downward

b) Liftis moving upward
A motorist travelling at a speed of 80 kmph, suddenly applies
brakes and halts after 70 m. Determine

a) The time required to stop the car

b} The coefficient of friction between the tyres and the road

™ 20ESX04.2
5M 20ESX04.2
™ 20ESX04.3

5M 20ESX04.3
&M 20E5X04.3
i 20ESX04.3
M 20ESX04.4
™ 20ESX04.4

L3

L3

L2

L3

L2

L3



13(a)

13(b)

14

15

OR
A Particle is projected vertically upwards from the
ground with an initial velocity of 10 misec. find
a) The time taken to reach the maximum height
b) The maximum height reached
¢) Time required for descending
d) Velocity when it strikes the ground. Consider
the upward motion of the particle
A small Steel ball is shot vertically upwards from the lopofa
building 45m above the ground with an initial velocity of 28 misec
a) Inwhat time, it will reach the maximum height.
b) How high above the building will the ball rise

Find the Power of a locomolive, drawing a train whose weight
including that of engine is 500 kN up an incline 1 in 135 at a
steady speed of 60 kmph, the frictional resisiance being 6 N/N.
While the train is ascending the incline, the steam is shut off. Find
how far it will move before coming to rest, assuming that the
resistance to motion remains the same -
) OR
Derive the Work Energy equation for iranslation about Fixed Axis

6M

M

2M

12M

20ESX04.4

20ESX04.4

20ESX04.5

20ESX04.5

L3

L3
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Semester End Examination, Sept.JOct., 2021

Degree B. Tech. (U.G) Program ECE Academic Year 2020 - 2021
Course Code  20EC201 TestDuration  3Hrs. Max Marks 70 Semester I
Course Principles of Electronics & Communication Systems

Part A (Short Answer Questions 5 x 2 = 10 Marks)

Mo.  Questions (1 through 5) Learning Qutcome (s}  DoK
1 Define Fermilevel 20EC201.1 L1
2 Whatis CMRR? 20EC201.2 L1
3 Whatis the need for modulation? 20EC201.3 L1
4 Define PAM and PPM 20EC201 .4 L1
5  Define TIR 20EC201.5 L1
Part B (L.ong Answer Questions 5 x 12 = 60 Marks)
No.  Questions (6 through 15) Marks Leaming Qutcome (s) DoK
Explain Insulator, Semiconductor & conductor with help of energy 20EC201 1
6(a) b M L2
and structure
6(b) Diferentiate between intrinsic and extrinsic semiconductor &M 20EC201.1 L2
OR
7{(a) Explain n-type semiconduclor &M 20EC4031 L2
Derive the expression for current generaled due fo drifting of
7() charge carriers in semicanductors in the presence of electric field i IS L2
d{a) Explain application of op-amp as integrator and differentiator &M 20EC201.2 L2
8(b) Explain ac charactenstics of op-amp 6M 20EC201.2 L2
OR
9(a) Draw and explain the pin diagram IC741 op-amp &M 20EC201.2 L2
9(b) Derive the gain for non-invering op-amp oM 20EC201.2 L2
10(a) State and explain properties of continuous signals M 20EC201.3 L2
10{b) List any four applications of FM system aM 20EC201.3 L2
OR
1 (a) Define amplitude moduiation. Derive an expression for the M 2UEC201.3 L2
AM wave
11(b) Write about am voltage distribution M 20EC201.3 L2
12{a) State and prove sampling theorem &M 20EC201.4 L2
Describe the basic principles of PCM system and PCM 20EC201.4
12(0) fransmitter oM .
OR
13(a)  Explain the basic Elements of Digital Communication System M 20EC201 .4 L2
13(b) With a neat diagram explain the Generation of PCM & oM 20EC201.4 L2
DPCM
14{a) Draw and explain the working principle of an Optical transmitter 6M 20EC201.5 L2
14 (b) Explain about LED and its type 6M 20EC201.5 L2
OR
15(a)  Explain the working principle of GEM 6 20EC201.6 L2

15(b) Explain Cellular Telephane Systems &M 20EC201.6 L2
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Semester End Examination, Sept./Oct., 2021

Degree B. Tech. (U.G.) Program EEE Academic Year 2020 - 2021
Course Code 20CS403 TestDuration  3Hrs. Max.Marks 70 Semester i
Course PYTHON PROGRAMMING

Part A {Short Answer Questions 5 x 2 = 10 Marks)

No.  Questions (1 through 5) Learning Quicome {s)  DoK
1 What is type conversion? 20CS403.1 L2
2 Compare List and Tuple 20C5403.2 L3
3 Define Module. What is the use of Module? 20C5403.3 L2
4 How will you manipulate file pointer using seek? 20C5403.4 b1
3 List out geometry manager classes in tkinter module 20CS5403.5 L1

Part B (Long Answer Questions 5 x 12 = 60 Marks)

Mo.  Questions (6 through 15) Marks Leaming Quicome (s) Dok
5 (a) Give short note on the following:

i} Python variables ii) Keywords iii) Python Indentation = S L2
6 (b) \;\)1:23 +abezt:c;n0 program that solve the quadratic equation &M 20654031 L3
OR
7(a)  Explainin detail about Program development cycle 6 20C3403.1 L2
Write a Python program to demonstrate the application of identity
7(0) operators & Membership operators. G 20C3403] =
Explain how Accessing Character and Substring in Strings is
83 done in Pyihon with example . LIS IR e
8 (b) ‘l‘:lvggtgli\?e Erytéxon Program to Check if a Number is Positive, &M 20CS403.2 L3
OR
9(a)  Explain the various List methods available in Python 6M 20CS403.2 L2
Write a Python program to check if the number is an Armstrong
number or not. (A positive integer is called an Armstrong number
ofordernifabed..= a'+brechedis .
() An Amnstrong number of 3 digits, the sum of cubes of each digit is i GtEs L2
equal to the number itself. For example: 153 = 1*1*1 + 55" +
3'3*3 #/ 153 is an Armstrong number)
Explain any 3 functions of the following madules:
10 (a) i. Cmath 6M 20C5403.3 L2
ii. Random
10(b) Explain arbitrary and keyword argument in Python with example ~ 6M 20CS403.3 L2
OR
11(a) \g‘h;t( ::n Rpﬁacursaon? Explain the working of recursive function with oM 20CS403.3 L2

11(b) Whatis PIP? How packages are installed using PIP? M 20C5403.3 L2




12 (a)

12 (b)

13 (a)
13(b)

14

What is File? Explain the file handling functions in Python with
example
How lo creale a canstructor and destructor in Python? Give an
example

OR
Demonstrate implementation of muitilevel inheritance in Python,
with 2 program
What is operator overloading in Python?

Explain any 5 functions in Numpy module with example

OR
Demonstrate the usage MatPlotlib library. Wnite a program for the
fallowing graph

&M

&M

&M
&M

12M

12M

20C5403.4

20C5403.4

20C5403.4
20C5403.4

20CS403.5

20C5403.5

L2

L2

L2
L2

L2

L3
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SEMESTER Question Paper

Degree B.Tech. (U.G,) Program EEE Test M Academic Year
Course Code = 20CS403 Test Duration 90Min.  Max.Marks 40  Semester
Course PYTHON PROGRAMMING
Key and Scheme of Evaluation
No.  Questions (1 through 5)
What is type conversion?
The process of converting the value of one data type to another data type is called typeconversion.
1 Python has two types of type conversion.
Implicit Type Conversion
Explicit Type conversion
Compare List and Tuple -
8. No List .| Tuple
9 1 Lists are mutable Tuples are immutable
2 Lists consume more memory Tuple consume less memory as
compared to the list
3 Listis created using]  ° "] Tuple is created using ()
Define Module. What is the use of Module?
In Python, Modules are simply files with the “ py" extension containing Python code that can be
imported inside another Python Program.In simple terms, we can consider a module 1o be the same
as a code library or a file that contains a set of functions that you want to include in your application.
3 To incorporate the module into our program, we will use the import keyword, and to get only a few
or specific methods or functions from a module, we use the from keyword.
Syntax: module_name.iunction_name
Eg: import math
Print{math.pi)
"How will you manipulate file pointer using seek?
seek(): - -
In Python, seek() function is used to change the position of the File Handle to a given specific
4 position. File handle is like a cursor, which defines from where the data has to be read or written
in the file.
Eg:
f = open("xyz.txt", '’} . al
f.seek(20}
List out geometry manager classes in tkinter module
The geometry manager is used to manage the geometry of the window and other frames. We can
use it fo handle the position and size of the window and frames.
5 There are mainly three methods in Geometry Managers:
The pack() method
The grid() method
The place() method
No.  Questions (6 through 11)
Give short note on the following:
i) Python variables ii) Keywords iif) Python indentation
i) Python variables -
Definition .
6(2) It is an identifier that is used to refer to memory location and used to hold value. In Python, we don't

need to specify the type of variable
Rules for creating variables in Python
e It must start with a letter or the underscore chafacter.
« It can not start with a number.
« It can only contain alpha-numeric characters and underscores (A-z, 0-9, and _)

2020 - 2021
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6 (b)

7(3)

7(b)

8(a)

« Variable names are case-sensitive

ii) Keywords
Python keywords are the fundamental building blocks of any program
Python keywords are special reserved words that have specific meanings and purposes
There are a number of ways you can identify valid Python keywords
1. Using help()

Eg: >>> help{"keywords")
2.import keyword module

Eg: >>>import keyword -
>>> keyword. Kwlist
iii) Python Indentation =
In python code blocks are identified by indentation rather than using symbols like curly braces.
Without extra symbols programs are easier to read and also indentation clearly identifies which
block of code a statement belongs to. Python does not support braces to indicate blocks of code for
class or function definitions or flow control. Blocks of code is identified by line indentation. All the
continues lines indented with same number of spaces wéuld form a block. Python strictly follow
indentation rules to indicate the blocks
Write a Python program that solve the quadratic equation
Program:
# import Complex math module
import cmath

=float(input{"Enter a value"))

=float(input{*Enter b value™))
c=floal(input{"Enter ¢ value"))
# carculate the discriminant
d = (b*2) - (4*a*c) -
#find two solutions

root1 = (-b-cmath.sqri(d))/(2*a) -

root2 = (-b+cmath.sqrt(d))/(2"a)

print('The solution are {0} and {1}'.format({root1,root2))

OR

Explain in detail about Program development cycle

Python's development cycle is dramatically shorter than that of traditional tools. In Python, there are
nocompile or link steps ~ Python programs simply import modules at runtime and use the objects
they contain.
The Program Development Cycle {PDC) has various states as follow
Problem Definition

Program Design
Coding

Debugging
Testing
Documentation
Maintenance -
Write a Python program to demonstrate the application of identity operators & Membership
operators. -
Operators are symbois that perform certain mathematical or logical operation to manipulate data
values and produce a result.
Identity operators: used to check if two values (variable) are located on the same object or

same memory
Membership operators: used to test whether a value oroperand is found in the sequence such as
list, string, set, or dictionary.
Explain how Accessing Character and Substring in Strings Is done in Python with example
A string is a sequence of zero or more characters. It is treated as a data structure. A string’s length
is the number of characters it contains. The length can be cbtained using the len{) function by
passing the string as an argument to it. The positions of a string’s characters are numbered from 0,

ax™2+bx+c=0

o

Program-5M
Output-0.5M
Explaination-
0.5M

List of
states-1M
Explanation
of each
state-5M

Description-
2M

Identity
operator with
example-2M
Membership
operator with
example-2M
Definition-
M
Accessing
character-




8 (b)

9(a)

9 (b)

10
(a)

on the left, to the length of the string minus 1, on the right.
Accessing character & substring

1. Using Subscript Operator

2. Using slice opertor S -

Write a Python Program to Check if a Number is Positive, Negative or 0
Program
a=int{input ("enter a number:")
if(a>0):
print{"The given number is a Positive number )
elif{a<0).
print {"The given number is Negative number”)
else:
print{*The given number is equal to Zero”)

OR
Explain the various List methods available in Python
List is used to stare the group of values & we can manipulate them, in list the values are stores in
index format starts with 0.List is mutable object so we can do the manipulations.
Syntax: <list_name> = [valuel Jvalue2 vaiue3,... valuen]
Example: data5=[ TEC'10,56.4,2] # list with mixed dalatypes
List Methods:
append()-Adds an element at the end of the list
clear(}-Removes all the elements from the list
copy()-Returns a copy of the fist
count()-Retums the number of elements with the specified value
extend(}-Add the elements of a list (or any iterable), to the end of the current list
index()-Retums the index of the first element with the specified value
insert()-Adds an element at the specified position
pop() Removes the element at the specified position
remove() Removes the first item with the specified value
Write a Python program to check if the number is an Armstrong number or not. (A positive
integer is called an Armstrong number of ordernifabcd..= ar+bo+cridi+.lncase
of An Armstrong number of 3 digits, the sum of cubes of each digit is equal to the number
itself. For example: 153 = 1*1*1 + 5*5*5 + 3'3"3 /I 153'is an Armstrong number)
Program:
=int(input("Enter Number"))

sum=0 . -
temp=n
while n!=0:

rem=n%10

sum=sum+{rem‘rem*rem)

n=n/10
if(sum==temp):

print(*The given number is Armstrong number”)
else:

print{"The given number is not a Armstrong number”)
Explain any 3 functions of the following modules
i. Cmath
Python has a built-in module that you can use for mathematica! tasks for complex numbers.The
methods in this module accepts int, float, and complex numbers. It even accepts Python objects
thathas a __complex__() or __float_ () method.The methods in this module almost always retum a
complex number. If the return value can be expressed as a real number, the retum value has an
imaginary part of 0.
The cmath module has a set of methods and constants. _

- .
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10
(b)

11
(@)

11
(b)

12(a)

1.Sqrt()
2.log10()
3.cos()
ii. Random
Python Random module is an in-built module of Python which is used to generate random
numbers. These are pseudo-random numbers means these are not fruly random. This module
can be used to perform random actions such as generating random numbers, print random a
value for a list or string, etc. o
some common operations performed by this module.
1.random.randint() -
2.random.random() -
3.random.choice()
Explain arbitrary and keyword argument in Python with example
Arbitrary arguments
Sometimes, we do not know in advance the number of afguments that will be passed into a
function. Python allows us to handle this kind of situation through function calls with an arbitrary
number of arguments. In the function definition, we use an asterisk (*) before the parameter name
to denote this kind of argument.
Keyword arguments
Python allows functions to be called using keyword arguments. When we call functions in
this way, the order (position) of the arguments can be changed.
OR
What is Recursion? Explain the working of recursive function with an example
A function that calls itself is known as Recursive Function.
Program:
def fact(n):
if(n==0 or n==1). -
retumn 1 -
else:
retun n*fact{n-1)
n=int{input{"Enter number"))
print("The factorial of a given number is:,fact(n)) -
Output:
Enter number5
The factoria! of a given number is: 120
What is PIP? How packages are installed using PIP?
pip is a package-management system written in Python used 1o install and manage software
packages.lt connects to an online repository of public packages, called the Python Package Index.
pip is the ease of its command-line interface, which makes installing Python software packages as
gasy as issuing a command:
pip install some-package-name
Eg: pip install Matplotlib
pip uninstall some-package-name
Eg: pip uninstall Matplotiib =
What is File? Explain the file handling functions in Python with example
File: A file is some information or data which stays in the computer storage devices. ... Python gives
you easy ways to manipulate these files. Generally we divide files in two categories, text file and
binary file.
File handling functions . -
»  Open()
Close()
Write()
Wiitelines()
Read()
Readlines()

—
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How to create a constructor and destructor in Python? Give an example
A constructor is a special type of metheod (function) which is used to initialize the instance members Description-

of the class. - - 1M

In C++ or Java, the constructor has the same name as its class, but it treats constructor differently ~ Types-1M
12(b) in Python, Itis used to create an object. 3 Any

Constructors can be of three types. constructor

1.Default Constructor with

2 Parameterized Constructor - - example-3M

3.Non-parameterized Constructor
OR

Demonstrate implementation of multilevel inheritance in Python, with a program
Inheritance is a powerful feature in object oriented programming. It refers to defining a new class
with little o no modification to an existing class. The new class is called derived (or child) cfass and
O the one from which it inherits is called the base {or parent) class. :
Multilevel Inheritance
In multilevel inheritance, features of the base class and the derived class are further inherited into
ihe new derived class. This is similar to a relationship representing a child and grandfather.
# Python program to demonstrate multilevel inheritance
# Base class
class Grandfather:
grandfathemame =" .
def grandfather{self): Description-
print(self. grandfathemame) 2M
13(a) # Intermediate class . Multi[evel
class Father{Grandfather): inheritance
fathername =" Program-
def father(self): aM
print(self.fathemame})
# Derived class
class Son(Father):
def parent{self):
O print(*GrandFather ., self grandfathername)
print{"Father :*, self.fathemame)
# Driver's code
s1 = Son()
s1.grandfathemarme = "Srinivas”
s1.fathemame = "Ankush"
s1.parent() .
What is operator overloading in Python?
Pyihon allows the same operator to have difierent meaning according to the context is called
operator overioading.

Python Special functions used for operator overloading: - g;‘scnptmn-
o _ add_ (self, other) Special
1300) e _ sub_ (self, other) functions-1M
o __mul_(self, other) Program-
o _ floordiv__(self, other) M
o _It_(self, other))
Example -

# Python Program illustrate how to overload an binary + operator
class addoperator:




def __init__(self, X):
self X=X — A
# __add__() method is magic function to perform addition of two objects
def __add__(self, other):

return self.X + other.X
obj1 = addoperator(234)
obj2 = addoperator(456) . .
print (obj1 + obj2)
obj3 = addoperator("Welcome ")
objd = addoperator(“to NSRIT")
print (obj3 + objd)
Explain any 5 functions in Numpy module with example
NumPy stands for numeric python which is a python package for the computation and processing of
the multidimensional and single dimensional array elemens.
It provides various functions which are capable of performing the numeric computations with a high
speed.
NumPy Functions -
1. numpy.arrayi) : We can create a NumPy ndarray object by using the array() function. The aray
object in NumPy is called ndamay. It is basically a table of elements which are alLof the same type _
and indexed by a tuple of positive integers. O
Example: )
import numpy as np
#Here create 1-D Array
arr=np.array({1, 2, 3, 4, 5))Herecreate1-DArray -
#Here creaie Z-0 Array
amr=np.array([[1, 2, 3],[4, 5, 6]))
2. numpy.sum
This function is used to compute the sum of all elements. It is also possible to add rows and column
elements of an array. The output will be in the form of an array object.

Example: Ii)&scnpt:on-
a=np.array([{1,4113,51}) List of
b=np.sum(a) functions-1M
print(b) #13 .

14 Five
3. numpy.appendl} - functions
The numpy append() function is used to merge two arrays. It retums a new array, and the original with
array remains unchanged. - e
The numpy.append() function is used to add or append new values to an existing numpy array. This 10M P
function adds the new values at the end of the array.  ~ (_:}
Example:
import numpy as np

a=np.array({{10, 20}, (40, 50], {70, 80}
b=np.array{[[11, 21], (42, 52, [73, 83]])
c=np.append(a,b)

print(c) #amay({ 10, 20, 40, 50, 70, 80,11, 21,42, 52, 73, 83])

4, numpy.sort()

The NumPy ndarray object has a function called sort(), that will sort a specified array. Sorting
means putting elements in an ordered sequence. Ordered sequence is any sequence that has an
order correspending to elements, like numeric or alphabetical.

Example

arr=np.array([banana', 'cherry’, 'apple’])

print(np.sort{arm))#['apple"banana“cherry’]

5. numpy. arrange {} _

It creates an array by using the evenly spaced values over the given interval,

Example:
arr = np.arange(0,10,2,int) #{0 24 6 8]
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OR
Demonstrate the usage MatPlotlib library. Write a program for the following graph

tnformation

=il

Q

2 L] 4 3

Matplotlib.pyplot is a plotting fibrary used for 2D graphicsrin python programming language. it can
be used in python scripts, shell, web application servers and other graphical user interface toolkits.
Matploitlib is a Python Library used for plotting, this python library provides and objected-oriented
APis for integrating plots into applications.

Types of Plots

There are various plots which can be created using python matplotlib. Some of them are

listed below:

1. Bargraph

2. histogram

3. Scatter Plot

4, Area Plot

5. Pie Plot

Python Matplotlib - Histogram -

Histograms are used to show a distribution whereas a bar chart is used to compare different
entities. Histograms are useful when you have arrays or a very long list.

Program

import matplotiib.pyplot as pit

population_age = -

=[22,55,62,45,21,22,34,42,42.4,2,1 02,95,85,55,110,120,70,65,55,111,11 5,80,75,65,54,44,43,42 48]
bins = {0,10,20,30,40,50,60,70,80,90,100]

plthist{population_age, bins, histtype="bar, rwidth=0.8)

pit.xlabel('age groups’)

plt.ylabel(Number of people’)

pit title('Histogram'}

plt.show(}
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Degree B.Tech.{U.G) Program EEE/CSE
CourseCodo  Z0BSX23 Test Duration JHrs.  Max. Marks
Course APPLIED CHEMISTRY

Semester End Examination, Sept/Oct., 2021

Part A (Short Answer Questions §x 2= 10 Marks}

No.
i
2
3
4
5

Questions (1 through 5)
Define coordination polymerization
Whatis conduclivily cell?
Wrile Schrodinger equation
Whatis an electromagnelic radiation?
How does a molecular switch work?

Parl B (Long Answer Questions 5 x 12 = 60 Marks)

No.
6{a)
8(b)
7(3)
(b}

8(a)
8(b)

9(a)
9 (b}

10{a)
10 (b)
11(a)
11 (b)

12 (a)
12 (b}

13{a)
13 (b)

14 (8)
14 (o)

Questions (6 through 15)

Discuss aboul the mechanism of frea radical addition polymerization
and copolymerization wilh suitable examples
Differentiate thermoplastics and thermosets

OR.

Write the preparation, properties and applications of Bakelite and
BUNA-N

Dislinguish the properties and a
pplications of Nylon 6:6 and carbon fibers{GCF)

Explain the construction & working of AglAgC! electrode
What is potentiomelry? Explain how potenliomeiry method helps lo
determine the end point in oxidation-reduction titration

OR

Explain conslruction, working and applications of lead acid battery
Derive the Nemst equation and write its applications

Describe the energy level diagrams of 02 and CO molecule. Write
{heir magnetic nature and bond order
What is molecular osbital theory? Describe the molecular orbitals of
buladiene and benzene

OR _
Slate the crystal field theory? List out the magretic properlies of
coordination compounds
Define the following terms: a. conductors b .semiconductors
¢. Insulators

Write a short note on Beer-Lamberl's Law
Explain the principle and instrumentation of FTIR spectroscopy with
aneat diagram

OR
Explain the principle and insttumentation of HPLC
Explain the determination of end paint in acid-base lration using
pH meter

What s the basic lock and key principle?

Discuss about the supramotecular reaclivily and catalysls
OR

Lisi oul the applications of Catenards and rolaxancs

Explain computationa! chemislry and inolecular docking

Academlc Year
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where P=1,2,3,4... etc. for fundamental, first over tone, second over toneetc.,
Y = Young’s modulus of the
crystal and p = density of the
crystal.
+ The variable condenser C, is adjusted such that the frequency of the applied AC
voltage is equal to the natural frequency of the quartz crystal, and thus resonance
takesplace.
+ The vibrating crystal produces longitudinal ultrasonic waves of largeamplitude.
Advantages

» Ultrasonic frequencies as high as 5 x 108Hz or 500 MHz can be obtained with
thisarrangement.

* The output of this oscillator is veryhigh.

* It is not affected by temperature andhumidity.
Disadvantages

* The cost of piezo electric quartz is veryhigh

» The cutting and shaping of quartz crystal are verycomplex.

14(a) Miller indices form a notation system in crystallography for lattice planes in crystal lattices.

In particular, a family of lattice planes of a given Bravais lattice is determined by three integers
h, k, and (, the Miller indices.
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The quartz crystal is placed between two metal plates A andB.

The plates are connected to the primary (L3) of a transformer which is inductively coupled tothe
electronicsoscillator.

The electronic oscillator circuit is a base tuned oscillatorcircuit.

The coils L; and L2 of oscillator circuit are taken from the secondary of a transformerT.

The collector coil L2 is inductively coupled to base coilL.

The coil L, and variable capacitor C) form the tank circuit of theoscillator.

Working

When H.T. battery is switched on, the oscillator produces high frequency alternatingvoltages

2, / LG

Due to the transformer action, an oscillatory e.m.f. is induced in the coil Ls. This high frequency

withafrequency. f 00

alternating voltages are fed on the plates A andB.
Inverse Piezo-electric effect takes place and the crystal contracts and expands alternatively. The
crystal is set into mechanicalvibrations.
The frequency of the vibration is givenby
f Sl 7
20 \p



Echo

Echelon Effect

Focusing

- If the time interval between the direct sound and the
reflected sound is less than 1/15 of a second, the
reflected sound reaches the audience later than the
direct sound.

- new sound produced by repetitive echoes
- regular reflecting surface like stair case may create
this effect.

- Reflected sound by the ceiling and wall is focused at
a particular area of the hall.

- Plane surface : reflect and distribute the sound
evenly.

(1) 13(a) Inverse piezo clectriceffect

Construction

called as piezo-electric effect.

The converse of piezo electric effect is alsotrue.

inverse piezo electriceffect.

The circuit diagram is shown in Figure

= properly covering the long
distance walls, high ceilings with
suitable sound absorbing materials.

® Cover such regular reflecting
surfaces properly.

» cover the curved surfaces with
proper sound absorbing materials
® radius of curvature of concave
ceiling

If mechanical pressure is applied to one pair of opposite faces of certain crystals like

quartz, equal and opposite electrical charges appear across its other faces. This effect is

If an electric field is applied to one pair of faces, the corresponding changes in the

dimensions of the other pair of faces of the crystal are produced. This effect is known as



The resultant internal field or Lorentz field can be written as

E=E+E+E+E,

E, =(E+£)—£+0+ P
g, &, e,
ﬂ=E+P
3

o

This is the expression for internal field of a solid. This is also called Lorentz field.

L1(b) 1. Insulating materials: Dielectric materials can be used as insulating materials.

The material should have low dielectric constant, low dielectric loss, high dielectric strength and high

resistance.

2. Capacitors: Dielectric materials are used to prepare dielectric capacitors which have higher capacity

value and also can be operated at higher voltages.

FACTORS

DEFINITION

Reverberation

Time

- Time taken by the sound wave to fall below the
minimum audibility level after the source is stopped

- Reverberation Time is too high:

overlapping of successive sound
- ReverberationTime is too low ;

produced sound will disappear

- for the good audibility , reverberation time should be

kept at an optimum value.

Loudness

- degree of sensation produced in the ear.

- uniform distribution of loudness must be maintained
- due to high absorption or low reflecting surfaces near

the sound source

REMEDIES
by installing sound absorbing
materials like

» arranging full capacity of
audience

= completely covering the floor
with carpets

s decorating the walls with
drawing boards, picture boards

If loudness is low:
» speakers may be placed at
regular distances

lowering the ceiling and
placing reflecting surtaces at
necessary places.

If loudness is high:
* sound absorbents can be placed
at noisy places



A. 11(a) Local field or internal field in a dielectric is the space and time average of the electric field
intensity acting on a particular molecule in the dielectric material.

Consider a dielectric be placed between the plates of a parallel plate capacitor and let there be an
imaginary spherical cavity around the atom A inside the dielectric.

Tt is also assumed that the radius of the cavity is large compared to the radius of the atom.

The internal field at the atom site ‘A’ can be made up of four components E,, E», E; and E,.
Field E;:

E, is the field intensity at A due to the charge density on the plates, from the field theory,

E=2adp=cE+P

&
g =8ErF
E[]
E=E +-P— ........ (H
&
— —
Sphericdl N T + T d"-decw‘"!"*-
erical Cavit 1 .
E
ra L] L] [ 1 L [ ____ N | L] [ ]
Field E,:
E, is the field intensity at A due to the charge density induced on the two sides of the dielectric.
-P
E,=— ... (2)
80

Field Ey:

E; is the field intensity at A due to the other atoms contained in the cavity, we are assuming a cubic
structure, so E; =0,
Field E4:

E, is the field intensity due to polarizing charges on the surface of the spherical cavity and

calculated by Lorentz.



cycle. The loop OABCDEFA is called hysteresis

.

' B (fluxdensity)  satyration
A Magnetization

Residual
Magnetization

Coerciyit

& ,

ield H (magnetizing field)

~-H (magnetizing

opposite direction

-B {flux density in opposite direction)

loop.

The area of the hysteresis loop gives the loss of energy due to the cycle of magnetization and

demagnetization and is dissipated in the form of heat. The retentivity and coercivity of the hysteresis loop

are the characteristics of different ferromagnetic materials.

From the hysteresis loop, the following properties of a magnetic material can be determined.

i Retentivity: 1t is the property of magnetic material in which the magnetic flux density

remaining, when the applied field is reduced from saturation to zero. The value of magnetic

flux density at point b on the hysteresis curve shows retentivity.

ii. Coercivity: It is the property of magnetic material in which the residual magnetic flux density

becomes zero at certain value of reverse magnetic field applied to the material.

10(b) Two equal and opposite magnetic poles separated by finite distance is known as magnetic

diploe.

The magnetic flux density (B) is directly proportional to the magnetic filed intensity (H).
B H = B=uH

where p is proportionality constant and is known as permeability of the medium,



Since (n, =n,) therefore n +n, =2n

NA = 1/(2:1i Y, —n,)

NA= ,f(znf yE=2)
m

NA=n*2A Where a=b"m

n

NA=n~2A
Where A is a fractional difference between the refractive indices of core and cladding, it is known

. . . . n—A
as fractional refractive index change. It is expressed asA =—=.

n,
9(b) Given acceptance angle=30°

Numerical aperture=Sin 30°

=0.5

10(a) A typical property of ferromagnetic material is hysteresis. Hysteresis may be defined as the lag in the
change of magnetization behind the variation of the magnetic field. It gives the relationship between the
induced magnetic flux density (B) and the magnetizing field (H), often referred as the B-H loop or I-H
loop.

Consider an unmagnetized ferromagnetic material is placed in a magnetizing field. When the
material is slowly magnetized and the magnetic flux density (B) increases with increase of magnetizing
field (H) initially through OA and reaches saturation at 4,

When H is decreased, B decreases but it does not comes to zero at H=0. The residual flux density
(B) set up in the material represented by OB is called retentivity. To bring B to zero, opposite magnetizing
filed is applied. This magnetizing field represented by OC is called coercivity. After reaching the

saturation level D, when the magnetizing field is reversed, the curve closes to the point 4, completing a



2 2
Jnt-n,

n,

sing, =

For air medium ng=1, then
sing, =+/n’ -n,
— ol 2 2
0, =sin"" \Jn," —n,

This is required expression for Maximum Acceptance Angle in optical fibers.
The angle 6,is called the acceptance angle of the fiber. The acceptance angle may be defined as the

maximum angle of incidence that light ray makes with the axis of the fiber to get the total internal

reflection. It is also called Acceptance cone half angle.

Acceptance Cone:

The light rays contained within the cone having a full angle 28, are accepted and transmitted along
the fiber. Therefore the cone is called the acceptance cone.

If the diameter of the core is large, the acceptance angle is large.

Rotating the Acceptance angle about the fiber axis describes the acceptance cone of the fiber.

n n2
o Fibre
n ;
eb‘ NI Pt
n2

n

Acceptance angla ol fibra
Numerical Aperture:

The light gathering capacity of an optical fiber is known as Numerical Aperture and it is
proportional to Acceptance Angle. It is numerically equal to sine of minimum Acceptance Angle. It is the
measure of the amount of light that can be accepted by a fiber. It depends only on Refractive indices of
core and cladding and not on fiber dimensions. It is always < | and ranges from 0.13 to 0.50. A larger
numerical aperture implies that a fiber will accept a large amount of light from the source,

Numerically it is equal to sine of the acceptance angle,

NA=sin8,

2 2
. n-—n,
sinf, = ———
n,

For air medium ng=1, then

/ 2 2
NA =fn"—n,

Generally n, is slightly greater than n-.

NA = J(n, +m,)m, —n.)
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From A"* QOAB, ¢+ 6.=90°
8.=90° - ¢
sing, =sin(90° - ¢)

sinf =cos¢ 00

Substituting equation (2) in equation (1), we get

n

H =1

sind, =—cos¢ .
1,

When ¢ =6,

n
] =M
sinf,,,,, =—-cosf, ... 4)
0

But the condition for total internal reflection, sin@, =—%
n,

cosf, =+/1-sin 6,

cosf, = [1-(22)
n

2 2
n= —n,
cosf. =

mn,

Substituting cosé, in equation (4)

-

2
no =,

n
i s

sinf .., =

1 n

o —-n

. 1 a2

sin G.([mnx) -
n,

Representing sind,,..., as 0,



4. The neon atoms in Ne; state de-excited spontaneously to Ne» state by emitting an electromagnetic
radiation of wavelength 6000 A.
The transition of 11500 A and 33900A reduces 6328 A transition. In order to get only 6328A
output, the laser tube windows are made up of glass or quartz that absorbs strongly 11500A and 33900A.
The emitted photons during the transition from Neg to Ne; travel through the gas mixture. If this
photon is moving parallel to the axis of the tube, it is reflected back and forth by the reflectors until it

stimulates and an excited Ne atom and causes it to emit a fresh photon in phase with the stimulating

photon.

This process is continued and a laser beam builds up in the tube. When the beam becomes sufficiently

intense, a portion of it escapes from the partially reflecting end. The wavelength of the laser beam is
6328A.

8(b) Population inversion: If the number of atoms is more in higher energy level than the number atoms

in the lower energy level is called as population inversion. The condition for population inversion is N2 =
Ni.

9(a) The maximum angle of incidence at the end face of an optical fiber for which the light ray can be

propagated along core-cladding interface is known as maximum Acceptance angle. It is also called

acceptance cone half angle.
Consider a ray of light travelling along a medium of refractive indexn,, incident at air-core

interface of the optical fiber and making an angle 6; with the axis of the fiber. It is refracted into the core of
refractive index n; with angle of refraction #,. This ray makes an angle ¢ with the normal at the core-
cladding interface and is totally reflected into the core as shown in figure.
If ¢ is the greater than the critical angle 6., the ray undergoes total internal reflection at the
interface, since n;>n2. As long as the angle ¢ is greater than & the light will stay within the fiber.
According to Snell's law
n,sin@, = n, sin 6,
sinf, =Lsing ... (1)
n,

If fiis increased beyond a limit, ¢ will decrease below the critical angle 8. and ray escapes from the

side walls of the fiber.



In heljum, there are three active energy levels namely He|, He, and He; where as in neon atom
there are six active energy levels namely Ne;, Ne, Nes; Ney Nesand Nes. When an electric discharge
passed through the gas the electrons which are accelerated down the tube, collide with the helium and neon
atoms. Helium atoms are excited very efficiently by electron impact into the higher energy levels He: and
He;, but the neon atoms are remains in the ground state. The He;, He; levels are metastable states of
helium. The toms stay longer time in these states. The lifetimes of He: and He; levels are 10* and 5x107

seconds respectively.

Now these helium atoms in the metastable states are in elastically collided with the neon atoms
which are in the ground state and excite the neon atoms to their metastable states Nes and Nes, while the
helium atoms return to their ground states. The energy level Ney is coinciding with He; and Neg is
coinciding with He;. Therefore the states Ney and Neg of neon atoms act as metastable states. So the neon
atoms stay longer time in these states. As the energy exchange continues the population inversion will be

achieved in metastable states Ney and Neg.

33900 A
3 MNe
H o 2 %
. He-Ne Ne, 6328 A
ﬂ; ) a
e, 11500 A
| ' Ne,
4
H jr=——rries- | Nel
e Helium Neon

The possible transitions are
1. Some of the neon atoms de-excite from Neg and Nes. In this transition the electromagnetic
radiation of wavelength of 33900 A will be emitted.
2. The other neon atoms de-excite from Neg and Ne;. During this transition a photon of wavelength
6328 A is emitted. This is the important and major wavelength in this laser.
3. The neon atoms in the Ney state are de-excited to Ne; then an electromagnetic radiation of

wavelength 11500 A is emitted.
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8(a) He-Ne laser was first gas laser is based on the four level systems, so it is called four level lasers. It
was built by Ali Javan, William R. Bennet Jr and Donald R. Herriott at Bell laboratories in December

1960. He-Ne laser produces a continuous output power of the order of few mWatts, so it is a continuous

laser.
Construction:

Helium-Neon laser consists of a long narrow quartz discharge tube of a diameter of 1 to 1.5cm and
length 80 to 100 c¢m is filled the mixture of helium and neon gases, in approximately a 10:1 ratio, The
helium atoms are at a pressure of lmm of Hg and the neon atoms are at pressure of 0.01 mm of Hg. The
laser action takes place in the energy levels of the neon atom. Helium atom helps to achieve the population
inversion by imparting their energy to the Ne atoms. The energy or pump source of the laser is provided by
a high voltage electrical discharge passed through the gas between electrodes (anode and cathode) within
the tube. The tube has got two parallel mirrors. One is completely reflecting and the other partially

reflecting in order to amplify the output laser beam.

Partially
silvered
] | mirror
" S He + Ne ™7 Laser
Fully - ey
Silvered| = ‘__-__’Outpul
Mirror o |_
Discharge
electrodes

Working:



=R

sin’ e
e

5 2
=1, (sma ] ....... (5) Where A4° = I,

o
Therefore the intensity / depends upon the value of a
Case i: Condition for minima
The intensity will be minimum, when
sina=0=a=tmr (Buta=0)
If a =tmn

masin@
=——=dmr

sasind=xmA Wherem=1,2,3 .....

This is the condition for minimum intensity

The first order minima occur at @ = +sin™ (i)
a

.. .24
The second order minim occur at & = £sin™ (—J and so on
a

Case ii; Condition for maxima
The condition for secondary maxima can be obtained by differentiating equation (5) with respect to

a and equating to zero.

dr_
de

_(_1_|iIoSiI:2 a:| =0

de a”

I, 2sing >(an:oso.rj—-sm(.ze —0

a a
sina =0oracosa—sina =0
But the condition for minima is sina =0
So, the condition for the maxima is acosa —sina =0
= acosa =sina
a=tang .....(0)
This equation is called transcendental equation. If we draw the graph between y = a andy =

tanathen the points of intersection of these two curves gives the maximum intensity.



= BC=AB sinf
BC=asin 8

The phase difference corresponding to this path difference is given as

é= 277[ x path difference

27
=——xgsind ...... |
7 a sin (D

Let us consider that the width of the slit is divided into ‘n’ equal parts and the amplitude of the
wave from each part is 4 .

The phase difference between any two consecutive waves from these parts would be I/n [total
phase]

2

5 =% 4sin®

- = el =d 52y ..... (2)

n n

Using the method of vector addition of amplitudes, the resultant amplitudes R is given by

A'sin(")
R= 2
sin(i)
2
A sin("e5n8)
R= A
Sl
An
R= Asine 3) Where g = *¢ siné
sin{—)
. . . a,
When »n is very large the o/ is small, sin(—)=—
nooon
R= Asina
a
n
R= nAd sina
a
Asina ;
R= veenn (4) Where (n4'=A)
a

The resultant amplitude R = A ( sina )
[#

The intensity at P is
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Let AB represents a slit having width ‘e’ when the plane wave front of monochromatic wavelength ‘A’
strike the slit, diffraction of slit occurs.

The diffracted waves from different parts of the slit traveling normally to the slit will converge at
the point Py, where maximum intensity is observed.

The diffracted waves from AB inclined at an angle & from the direction PPy. Let these waves are
focused at point ‘P’ on the screen. The P is of minimum or subsidiary maximum intensity depending upon
the path difference between the secondary waves originating from the corresponding points of the wave
front.

To find out the intensity at P draw a perpendicular AC. The path difference between secondary
wavelets from A and B in direction @ is equal to BC.

We know from 4 ABC

BC

sinfl =—
AB



r=2Rt (Since ¢ is small £ is very small)

.2 y
For bright rings, 2x—— = (2n—-1)=
g g >R ( )2

#? A

—=(2n-DN=

g =D

’_3__(211—1)AR
2

If D is the diameter of the ring, r = %
D’ _(2n-1)AR
4 2
D*=2AR(2n-1)
D=J2AR(2n-1)

D, «\/(2n-1)
Therefore the diameter of the bright ring is proportiona! to the square root of the odd natural

numbers.

.2
For dark rings, 2 X =1t
2R

2
Cs nA
R

r’=nAR

If D is the diameter of the ring, r =§

-D—. =nlR
4
D =4nAR

D=2JdnAR
D, e« \n

Therefore, the diameter of the dark ring is proportional to the square root of natural numbers,



r

Let LOL' be the lens placed on a glass plate AB.

Let R be the radius of curvature of lens and r be the radius of Newton’s ring corresponding to the

constant film thickness ¢,
The rings are observed in the reflected light, an additional path 4/2 is introduced.
The effective path difference between the rays
5=2ptcosr+% ...... (1)

For air film y=/ and for normal incidence r =0

At the point of contactt =@, §= 3 , this is the condition for minimum intensity. Hence the central

spot is dark.
The condition for bright ring is

5=2!+%=nl

=>2t=(2n—l)% ....... 3) Wheren=0, 1,2,3 ....
The condition for dark ring is
0 =2t+i =(2n+ 1)i
2 2

=>2=nid ....... (4) Wheren=0,1,2,3 ....

Let us consider the curved surface of the lens as an arc of a circle whose center is at C.
NPxNQ = NOxNO

rxr=tx(2R-1



around the point of contact. This phenomenon was first observed by Newton, the rings are
called Newton’s rings.
Experimental arrangements:

A plano-convex lens L of large radius of curvature and is placed on a plane glass plate. The light
from monochromatic source is incident on a glass plate, which is placed at an angle of 45" with vertical.
The glass plate reflects normally a part of incident light towards the air film enclosed by the lens L and the
glass plate P. A part of the incident light is reflected by the curved surface of the lens L and remaining is
transmitted which is reflected back from the plane surface of the glass plate P. These two reflected rays (P,
and P,) are interfering and produce an interference pattern in the form of bright and dark circular rings.
These rings can be viewed in a microscope M focused on the film.

[/

Plane glass plate

Theory:



(1)

All the bright fringes have the same intensity. The intensity of bright fringes usually
decreases with increase of order.

All the dark fringes have zero intensity The intensity of dark fringes is not zero.

(2)The Probable rate of transition from lower energy state to higher energy state by absorption process is
(F2)w = 4,u(v)
Where A is Einstein coefficient of absorption

The probable rate of transition from higher energy state to lower energy state by spontaneous emission

process is
(PZI)sp =4,
Where Aj; is a constant called Einstein coefficient for spontaneous emission of radiation

The probable rate of transition from higher energy state to lower energy state by stimulated emission

process is
(£)y = Byu(v)
Where B3, is a constant called Einstein coefficient for simulated emission of radiation

(3)Electric susceptibility: The polarization vector P is proportional to the applied electric
field.

Px E
P=yE

Where y is constant is called electric susceptibility

(4) Sabine’s formula is for Reverberation time and is given by
T=0.167V /ias
Where V=volume of the hall
a= absorption coefficient
s=surface area

(5) A unit cell is the smallest portion of a crystal lattice that shows the three-dimensional pattern of the
entire crystal. A crystal can be thought of as the same unit cell repeated over and over in three dimensions.

A. 6(a) When a plano-convex lens of long focal length with its convex surface is placed on a
plane glass plate. At the point of contact where the lens touches the glass plate the thickness
of the air film is zero and when moved gradually towards the edge of the lens, the thickness of
the air film is increases. If a monochromatic light is allowed to fall normally and the film is

viewed in reflected light, alternate dark and bright concentric circular rings are observed
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Semester End Examination, Sept/Oct., 2021

Oogree B. Tech. (U. G.) Program CEME Acadernle Year  2020- 2021
Coursa Code  20BSX3t Test Duration JHrs,  Max. Maks 70 Semester I
Coursa Englneering Phyaics
Port A {Shart Answer Questions 5x 2 = 10 Marks)
Ho.  Questions (1 though 5) Leaming Outcome (s)  DoK
i Distinguish between interfererce and diffraction 20B8X31.1 L2
2 'Whal are Elnslain's coefficienis 20BSX31.2 Lt
1 Dafine electric suscepbibiity £0B5X31.2 L1
4 Wiite the Sabine's formuta for reverberation time 20BSX31.4 L1
5 Deiine Unit Cel 20BSX31.5 L1
Part B {Long Answer Questions 5 x 12 = 50 Marks)
do.  Questions (G through 15) Yarks  Lzaming Cutcome (s) Do
; Hew PMlewton's fings are formed? Obtain the exprassions lor diametars
49) )k rings and bn.gm s P 104 . 20BSX3t.1 L2
lzwlon's ings are ohserved in the refiected light of wavelengih 590049,
ilb)  The diameter of fith rng and tenth dark fing is 0.2 cmand 0.5 cm. Find 24 Z6BSX314 L2

iz rzdius of cunvatura of e lens used
R
-"J Give the theory of Fraunhofer diffraction due o a single siit and hence
7{3) cblain the condilion far pimary and secondary maxima, Using this  12M 20BSX31.1 L2
n3lain intensily distribution curve

J{a}  Explaintha principle, construction and warking of a He-Na faser 10M Z0BSX21.2 L2
Wb} Esplain how population inversion is obtained M 2085%31.2 12
ar
943) l:r..g:ale ﬂi:;;:mssrun for acceptance angle and numericat aperiure ol 11M 208S%31.2 L2
) i) .rccepxance angle of an aptical Niber s 20° Coleulata Mumereal -y “0BSX31 2 12
-\ﬂenufa
"Ma)  Vhatis ferromagnalism? Explain hysteresis curve 1M <085X31.2 L2
b} Defne magnelic dipale and permezbility | 1688X31.3 L2
IR
114{3) ‘Wrle a nale on intemal field in dielectrics 10M 2085X1.3 12
11{8) ‘Wele any two impontant appllcations of dieleciric materials ™M 2085X31.3 L2
12 What are the factors affecting the zcoustics of a hall 12M z088x31.4 L2
IR
13{3} Explain piezoslectic meihod i produce vilrasonics aM 2085%31.4 L2
| _} 13{b} ‘Write a briel note on applications of NDT aM 20B3x31.4 12
. Cefine Miller indices, Skelch planes in simple cubic structure (010), -
14 (a) (10) and (1) oM 2B8X5 12
BiR ) o .
() '.;t:ﬂVE an expression for the inler p'anar sgacing in case of cubic M 20BSKIL5 12
structura
R

S{a) State 2nd Explain Bragys law of X-ray diffraction M Z0B5X31.5 12
5fb)  Cescriba in detal Lave method to determine crystal stucture oM 2085X31.5 L2



Semiconductor in its pure form is known as intrinsic semiconductor.

Extrinsic semiconductors results when intrinsic semiconductors are doped with appropriate impurities.

15(b) Sign of charge carriers can be determined.
Mobility of charge carriers can be determined.
Magnetic field can be measured.

Carrier density can be estimated.
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Insulators :

Tfle cnergy band structure of an insulator is shown in Fig. 8.6(a). In insulator, the
conduction band is completely empty, the valence band is completely filled and there is a large
energy gap, El= > 2 eV, between conduction band and valence band. When an electric field is
applied. there is no new energy level available to the electron and there is no conduction of
| electricity. Because of the large band gap, the transition of electron from valence band to
'\ conduction band is also not possible. At room temperature, the thermal energy (k,T) is much
" less than the band gap energy. The diamond is a perfect insulator having a band gap of 5.5¢V.

i Semiconductors :

! The energy band diagram of semiconductor is shown in Fig. 8.6(b). In semiconductors,

' the conduction and valence bands are partially filled at room temperature. The energy gap

| between the valence band and the conduction band is small as compared to that of insulator.

| Due to the small energy gap, some of the valence band electrons make transitions to the
| conduction band by acquiring thermal energy. These electrons leave an equal number of vacant
i states or holes in the valence band. These holes behave like positive c.hzlrge and also contribute
| tothe conduction of electricity. The conductivity is in between that of lgsul(;nmrs and ccfudl;c;gr:}

i -on and germanium having ban gapenerpies 1.1 e

The exa emiconductors are silicon an i :
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15(a)

8.5 Distinction between Conductors, Semiconductors and
Insulators

The electrical properties of a solid depends upon its energy band structure and the way in
which the energy bands are occupied by the electrons. Depending on the nature of band occupation
by electrons and on the width of the forbidden band, the solids can be classified as insulators.
semiconductors and conductors. The metals are good conductors of electricity while the insulators
are bad conductors of electricity. The electrical conductivity of semiconductor lies between that
of ametal and insulator. The energy band theory of solids can explain the electrical conductivity



sinaa Lcosaa cosk(a+b)
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sinaa

+0=0
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sinaa =0
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n rh? n’rh?
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ol

Electron is trapped in potential.
4. When P=0, b=0 then
cosad = coska

aa=ka

E=— (Q p=hk, momentum of an electron)

So the electron is free.



_mV, ba

P 7
P= 2mV, ba

2h?

2 ba 2mV
p=t 5 QA ==

The physical significance of this quantity is that if P is increases the area of the potential

barrier is increased and given electron is bound more strongly to a particular potential well.

From equation (3), a’= 2sz =FE= ah’
h 2m
a’h? h
E = = h [ p—
87r°m Q 271-)

From the figure, the following conclusions are drawn,
1. The energy spectrum of the electrons consists of a large number of allowed energy bands
separated by forbidden bands.
2. The width of allowed energy bands increases with increase of energy values (i.e., with
increasing the values of aa) and forbidden energy regions become narrower.
3. The width of allowed band decreases with the increasing value of P i.e., with increasing

binding energy of electrons.

As P—sw then —l- -0
P

singa

P +cosaa =cosk(a+b)

aa



).
- 0 a at+ X

In the regions where 0 < x <a, the potential energy is assumed to be zero and in the

region —b < x < {, the potential is Vy.i.e., the potential rectangular potential well of period (a+b)

suggested by Kronig-Penny.

V(x) = 0, forthe region # <x <a
V(x) = Vy, for the region -b <x <0

The Schrodinger time independent wave equation for the two regions can be written as

dy/ 2m

for0<x<a ... |

T2 (1
dy/ 2m

d —(E-Vw=0for-b<x<0 ... (2)
x’

Assuming the energy E of the electron is less than ¥y, we define two real quantities aand

2mE 2m(V, - E)
2 hz d ﬂ

Where a and B are real quantities.

Therefore the equations (1) and (2) becomes

-

d_"f+a3w=0 for0<x<a ...... {4)
dx”

"L"" ~ B =0 for—b <x <0 .....(5)
73

By applying boundary conditions the value of these constants are evaluated.

sinaa

P +cosaa =coska

aa

where P is calledscattering power of the potential barrier and is given by



14(a)

8.4 Origin of Energy Band Formation in Soln.is )
Solids are usually strong and slightly elastic structur;.:s. TF;e 1::::“;1“:' atoms are .
together in solids by interatomic forces or bonds. Th.c bonding xsu:; gly t.'open dent og N
electronic structure of the atoms concerned. The attraction between t? atoms bl'm.gs them cloe
unti! the individual electron clouds begin to overlap. A strong repulsive i_'orce arises accofding
with Pauli’s exclusion principle. When the attraction force and-the rep.ul'swe force betweey
two atoms are equal, the two atoms occupy a stable position with a minimum potential aery
The spacing between the atoms under this condition is called equilibrium spacing. In sojjg,
many atoms are brought together so that the split energy levels form a set of bands of very
closely spaced levels with forbidden energy gaps between them as illustrated in the Fig, 8.5,

&
&
|

0 —-+ Inter alomic spacing
Fig. 8.5 Spreading of energy levels into energy bands in sodium
'I':ne electron.s first occupy the lower energy band and are of no importance in determining B4
:, ethuen electncz.al properties of solids. Iustead, the electrons in the higher energy bands of s
portant in determining many of the physical properties of solids. Hence we are intef®

o 9
ne :lsle v.\::j allowec.l energy bands called valence and conduction bands. The gap betwega 6
owed bands is called forbidden energy gap or band gap
. wlock

1

14(b) The essential feature of the behavior of an electron studied by considering a periodic

potential well in one dimensional which was first discussed by Kronig-Penny in 1931. It is

assumed that the potential energy of electron, when it moves in one dimensional perfect crystal

lattice, it is represented in the form of rectangular wells and barriers of width *6’. The periodicity

of the potentials energy is (a+b).



The probability value of F(E) lies between 0 and 1

>

n F > &
If F(E} = I, the energy level is occupied by an electron
If F(E} = 0, the energy level is vacant
If F(E) = 0.5 or 1/2, then there is a 50% chance for finding the electron in the energy
level
Effect of temperature on Fermi-Dirac distribution function:
At 0K, the electrons are filled up to a maximum energy level called Fermi energy

level Er. All the energy levels above the Fermi energy level are empty.
Casei: At T=0K and £ < E

Therefore, the probability of electrons to occupy the energy level between Fermi energy
level is 100%.
Caseii: AtT=0Kand FE = Er

F(E)=—17=—l—=0
l+e 1+

This means that at 0K, electrons are completely occupied below and above Er
electrons are occupied.
Caseiii: At T=0Kand E = Ep

FE)=—"-=L205
1+1 2
The Fermi level in a metal is the energy level for which the probability  occupation is

half.



It cannot explain the Compton Effect, Photo-electric effect.
The theoretical and experimental values of specific heat are not matched.

Atomic fine spectra could not be accounted.

A

Different types of magnetisms could not be explained satisfactorily by this theory.

1. This theory could not explain the differences between the conductors, semiconductors
and insulators.

2. It also fails to explain the positive value of Hall co-efficient.

3. Quantum free electron theory always predicts a spherical Fermi surface is often non
spherical.

4. On the basis of quantum free electron theory, it has been show that the electrical
conductivity is proportional to the electron concentration. It is surprising that the divalent
metals (like Be, Cd, Zn) even trivalent metals (like Al, In) are consistently less
conductive than monovalent metals (like Cu, Ag, Au) despite the fact that former have

higher concentration of electrons.

13(b) Fermi-Dirac distribution function F{E} is used to calculate the probability of an electron

occupying a certain energy level.

The distribution of electrons among different energy levels as a function of temperature is

known as Fermi-Dirac distribution function.

1

1+exp [ EA—%FJ
8

Where £ = Energy of allowed state

F(E)=

Ey= Fermi energy
kg = Boltzmann constant

T'= Temperature in K



= P=J2mE

= h
- N2mE

Characteristics of matter waves:

1. Lighter the particle, greater the wavelength associated with it.

2. Smaller the velocity of the particle, longer the wavelength associated with it.

3. Wheno = @ then 1 = 0 and v = oo then 4 = 0. This means that only with moving particle
matter wave is associated.

4. Whether the particle is charged or not, matter wave is associated with it. This reveals that
these waves are not electromagnetic but a new kind of waves.

5. The velocity of matter waves is greater than the velocity of light.

6. No single phenomena exhibit both particle nature and wave nature simultaneously.

12(b)
A~ O LN v= 2
—34 21
Y- b _ b.k2S XiE = O
mY T g xigdl A v
&
yo 661K - e.s13Ene WS
o xyg 3 xeddn Xlgq
13(a)

1. [t is a macroscopic theory.
2. It cannot explain the electrical conductivity of semiconductors and insulators properly.

3. Dual nature is not explained.



& =

r

£ Where g permittivity of free space
80
Electric diploe: A system or arrangement of two equal and opposite charges is separated

by a small distance is called electric dipole.

12(a) According to de-Broglie’s hypothesis (1924), a moving particle behaves as a wave and
as a particle. The moving particle is associated with a wave which is known as de-
Broglie's wave or matter wave. They are seen with particles like electrons, protons, neutrons

etc. The wavelength of the matter wave is given by

ot b
mv p
where m is the mass of the material particle, v is the velocity and p is the momentum of the
particle.
Consider the Planck’s theory of radiation, the energy of a photon is given by
he
E=hh=— ....(1
i (1)
where c is the velocity of light in vacuum and 2 is its wavelength.
According to Einstein energy mass relation
E=mc" ... (2)
From equation (1) and (2)
,» he
me” =—
A
=A1= h—cz
mc
-
me
== I (where mc = p momentum)
P

This is known as de-Broglie's equation.

If E is the kinetic energy of the material particle, then



Sphericdl Cavity

+ [FHE AR

T E!relect....._..

material

E, is the field intensity at A due to the charge density induced on the two sides of the

Field E,:
dielectric.
E, =L . 2)
&y
Field Ej:

E; is the field intensity at A due to the other atoms contained in the cavity, we are

assuming a cubic structure, so E; = 0.

Field E4:

E, is the field intensity due to polarizing charges on the surface of the spherical cavity

and calculated by Lorentz.

E =L

3g,

The resultant internal field or Lorentz field can be written as

E=E+E,+E+E,

E,.=(E+£)-£+0+—
£, &, 3
EI =E+i
3¢

[

This is the expression for internal field of a solid. This is also called Lorentz field.

11{b}) The dielectric constant is the ratio between the permittivity of the medium to the

permittivity of free space.



v. The ferrimagnetic materials are also exhibit hysteresis property similar to ferromagnetic
materials. The hysteresis curve of ferrites is normally has a square shape.

Eg: FeaQy, NiFe;0s, PbFe 20,0, BaFe20, etc

10{b)

X’P = 3.FX \05_3

= % p \1—3-?4(\@‘-3 =1.0023%F

A. 11(a) Local field or internal field in a dielectric is the space and time average of the electric
field intensity acting on a particular molecule in the dielectric material.
Consider a dielectric be placed between the plates of a parallel plate capacitor and let
there be an imaginary spherical cavity around the atom A inside the dielectric.
It is also assumed that the radius of the cavity is large compared to the radius of the atom.
The internal field at the atom site ‘A’ can be made up of four components E;, E», E; and
Es.
Field Ej:
E, is the field intensity at A due to the charge density on the plates, from the field theory,

,=2 and D=gE+ P

2
E,=E°E+P
&
E,=E+£ ........ (n

£y



C

iii. The variation of susceptibility with temperature is given by the relation, 7, = Tl
+ N

T > Ty, where C is Curie constant and Ty is Neel temperature.
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iv. They attain maximum susceptibility at Neel temperature, Ty. above Ty these materials

become paramagnetic.
v. Anti-ferromagnetic materials show very little external magnetism,
Eg: MnO, NiO, MnS, MnTe, CoO, MnCl,, FeCl, etc.
5. Properties of Ferrimagnetic materials (Ferrites):
i. In these materials the atomic dipoles are arranged antiparallel to one another but the
moments in one direction have a larger magnitude so that the net magnetization exists.
ii. The magnetic susceptibility is large and positive.

iii. They also show Curie-Weiss behavior. The susceptibility varies with temperature is given

where C is the Curie constant and Ty is Neel temperature.

by the relation, ., = TfT
=N

X A VEery

larac

!
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iv. The ferrimagnetic materials behave like ferromagnetic materials below the Neel

temperature and are paramagnetic above Neel temperature.



ii.

iii.

iv.

vi.

4.

These materials possess permanent magnetic moments even when applied field is zero

i.e., they possess spontaneous magnetization.

The magnetic susceptibility and relative permeability are positive and exhibit very high

values,

These materials having permanent magnetic dipoles are orderly oriented.
Because of nonlinear relationship between B and H, the permeability of ferromagnetic
material does not have a constant value.
These materials possess all the properties of paramagnetic materials with much greater
intensity.

vii. Above a certain temperature, ferromagnetic materials behaves paramagnetic and the

susceptibility varies with temperature

—_— — ——p — P
— e — — P — >
— —— — i — — =
= — —
—t —y — i == —P

= 2 T>T,
T-T,

Xr

Where C is Curie constant and T, is curie constant. This relation is called Curie-
Weiss law, The Curie temperature is depends on the material.
Eg: Fe, Ni, Co, Gd, Fe;0;, ZnFe20;, MnFe,0; etc.

Properties of Anti-ferromagnetic materials:

i. These materials, the atomic dipoles are arranged antiparallel to one another net magnetic

moment s zero.

ii. These are crystalline materials which exhibit small positive susceptibilities of the order

of 107 to 107,



it

iil.

iv.

vi.

Eg: metals (Cu, Au, Bi, Sb, Hg), semiconductors (Si, Ge), rare gas elements (He, Ne, Ar),

benzene, Naphthalene, Nacl, air, water, H; etc.

Properties of paramagnetic materials:

The paramagnetic materials are feebly magnetized in the direction of the magnetizing
field.

When a paramagnetic rod is suspended freely in a uniform magnetic field, it aligns itself
in the direction of magnetic field.

The magnetic susceptibility is small and positive, is of the order of 107

In a non-uniform magnetic field, the paramagnetic substances are attracted towards the
stronger parts of the magnetic field from the weaker part of the field.

As soon as the magnetizing field is removed, the paramagnetic materials lose their
magnetization.

The paramagnetic susceptibility varies inversely with temperature,

-
NS AN A

AT S
N ARR YN
AN e
L Sl
S Y

Where C is the Curie constant, this relation is called curies law.

Eg: metals (Al, Ca, Ti, Pt, Cr, Mn), salts of the transition elements, rare earths and

actinide series containing elements (Cr**, Dy’*, U*"), compounds (FeCly, CuCly, MnCly, MnO,
NiQ, CoO0) etc.

3.

i

Properties of ferromagnetic materials:

These materials get strongly magnetized in the direction of the field.
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A. 10(a) Classification of Magnetic Materials:

1.

s

ini.

iv.

vi.

vil.

Properties of Diamagnetic materials:

The materials which are weakly magnetized in a direction opposite to that of the applied
magnetic field are called diamagnetic materials.

When a diamagnetic material placed in a non-uniform field, then it tends to move
towards the weaker part from the stronger part of the field.

A diamagnetic liquid in a U shaped tube is depressed, when subjected to a magnetic field.
The lines of force do not prefer to pass through the specimen, since the ability of a
material to permit the passage of magnetic lines of force through it is less.

There is no permanent dipole moment, so the magnetic effects are very small.

The magnetic susceptibility is negative. It is independent of temperature and magnetic
field strength.

The relative permeability p, for diamagnetic substances is less than one.



where n, = refractive index at the center of the core
a= radius of the core
A=(n;-nz2)/n
P= grading profile index number.
Transmission of signal in graded index fibers:
Let us consider a signal pulse travelling through graded index fiber in two different paths 1 and
2. The pulse 1, travelling along the axis of the fiber in shorter route, it travels through the higher
refractive index medium. The other ray 2, travelling away from the axis undergo and refraction
and bend and covers longer distance in less refractive index and hence both the pulses reach the

other end simultaneously. Hence the intermodal dispersion is overcome by using graded index
fiber.



Polychromatic radiation Monochromatic radiation

9(a) Step index fiber: In this fiber tﬁe entire core has uniform refractive index n; slightly
greater than the refractive index of the cladding n,. Since the index profile is in the form of
a step, these fibers are called Step index fibers.
Transmission of signal in step index fibers:
Generally, the signal is sent through the fiber in digital form i.e., in the form of pulses
representing Os and 1s. Let us now consider the propagation of one such pulse through
multimode fiber. The same pulsed signal travels in different paths (represented by multimode).
Hence at the receiving end only ray 1 travels along the fiber axis reaches first while the ray
taking longer (zigzag) path 2 reach after time delay. Hence the pulsed signal received at the other
end is broadened. This is called intermodal dispersion. This imposes limited on the separation
between pulses thereby reducing the transmission rate and capacity. This difficulty is overcome

by manufacturing of graded index fiber.

“cl’ud
“mr:

tlad

step-index
multimode

S R o S e S e 7 "L Helod
P L s - :f-,_‘.-]- N vres ucmg

“clnd

step-index
singlemode

2.Graded index fiber:

In graded index multimode fiber, the refractive index of the core varies radially as shown in fig.
[t has maximum refractive index at its center, which gradually falls with increase of radius and at
the core-cladding interface matches with the refractive index of the cladding. The variation of
refracting index of the core (n) with radius (x), measured from the center of the core, is given by

n(x)=m [ -2 A (x/a)’]



7({b)

8(a) Lasers have very wide range of applications. Lasers are used in:

Scientific studies: Isotope separation, Plasma generation and study

Defense: Laser guided missiles, RADARs

Industries: Drilling high quality holes, high quality welding. high quality cutting.
Communications: Optical fiber systems, CD/DVD/USB/HDD writing and reading,.
Medicine: Blood less surgery, endoscopic studies.

Holography: Generation (recording) and reconstruction of holograms.

Commercial: Bar code readers, Printing

8(b)
This theory was postulated by Bohr This theory was postulated by Einstein

Incoherent radiation Coherent radiation



The second order maxima obtained for #=2 then (a+d) sinf> = 24 and so on.

If we are using while light then the central maximum will also be white. However, for
n#0, in which order different colors are diffracted at different angles. The angles of diffraction
are different for different wavelengths and therefore various spectral components appear at
different positions. By measuring the angles of diffraction for various colors, we can determine

the values of wavelength.

2% order
-~ :
- - tarder
i e
T enochremanc g il
Ty T
— zero order
N
e . T 1order
\'\.
Grating 3
84 prder

Determination of wavelength of light:
The position of the principal maxima in a grating

(a+d)sin@=nA Wheren=0, 1, 2...

1= (a+d)siné
n
i= sin@
Nn
Where N = is the number of grating elements or lines per unit width of grating.

(a+d)



A. 7(b) One of the most important applications of diffraction is the diffraction grating. It
consists of a very large number of obstacles of equal widths arranged parallel and at
equal distances from one another. Usually the width of the obstacles is the same as the
width of the slits.

An arrangement consists of large number of equidistant parallel slits on a plane glass
plate is called as diffraction grating. The corresponding diffiaction pattern is known as grating
spectrum.

Diffraction gratings are used one of the two ways, either as reflection grating or as
transmission grating. A reflection grating consists of a series of fine parallel grooves on a flat
metallic surface. This grating was made by Fraunhofer in 1820. The transmission grating
consists of series of parallel rulings made on flat glass plate,

A good quality of grating requires large number of slits about 15,000 per each. Another
requirement for a good quality of grating is that the lines should be as equally spaced as possible
consequently the pitch of screw must be constant. The distance between any two consecutive
lines is‘d’. If width of each slit is 'a’ then the combined width of a ruling (a+d) is called grating
element.

If there are 15,000 lines per inch on the grating surface, the spacing between lines is

2.54
4=
15000
d=1.693x10"em

Grating Spectrum:
The positions of the principal maxima are given by

(a+d)sind =nd where n=0, 1, 2...

where (a+d) is the grating element, » is the order of maxima, A is the wavelength of
incident light

The relation is called as grating equation.

The angle of diffraction depends upon the wavelength 1. The corresponding spectrum is
called grating spectrum.

When the number of lines on the grating are large, the maxima appears sharp and the
bright lines parallel to the ruling of tlie grating and are termed as spectral lines. The principal
maxima occurs at #={ and is irrespective of the wavelength 2.

The first order maxima obtained for #=1 then (a+d) sinf; = )
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If D is the diameter of the ring, r =§
D’ _(2n-DAR
4 2
D* =2AR(2n-1)

D=J2AR(2n-1)

D, «\(2n-1)

Therefore the diameter of the bright ring is proportional to the square root of the odd

natural numbers.

For dark rings, 2x L)
2R

[X]

r
R
rP=niAR

=nl

If D is the diameter of the ring, r =%

DTz =niR

D? =4nAR
D=2niR
D, Jn

Therefore, the diameter of the dark ring is proportional to the square root of natural

numbers.

A. 6(b) 1. The sources of the waves must be coherent, which means they emit identical
waves with a constant phase difference.
2.The waves should be monochromatic - they should be of a single wavelength,



Let LOL' be the lens placed on a glass plate AB.

Let R be the radius of curvature of lens and r be the radius of Newton’s ring
corresponding to the constant film thickness .

The rings are observed in the reflected light, an additional path 4/2 is introduced.

The effective path difference between the rays
A
5=2,utcosr+5 ...... (1)

For air film g=1 and for normal incidence r=10

At the point of contact ¢t = 0, & =3 this is the condition for minimum intensity. Hence

the central spot is dark.

The condition for bright ring is

5=2t+i:ml
2

= 2= (2:1—1)% ....... 3 Wheren=0,1,2,3 ....
The condition for dark ring is
é :2t+£=(2n +l)i
2 2

=2t=nd ....... 4) Wheren=0,1,2,3 ....
Let us consider the curved surface of the lens as an arc of a circle whose center is at C.
NPx NQ = NOxNO
rxr=tx(2R-1t)
rt=2Rt-1*

r* = 2Rt (Since ¢ is small £ is very small)

2

r A
For bright rings, 2x—={2n-1)—
ght ring R ( )2



surface of the lens L and remaining is transmitted which is reflected back from the plane surface
of the glass plate P. These two reflected rays (P, and P») are interfering and produce an
interference pattern in the form of bright and dark circular rings. These rings can be viewed in a

microscope M focused on the film.

b ==t -

|
: I | : Plane glass plate

Theory:




(1)

1.Superposition is due to two separate wave 1.Superposition is due to secondary wavelets
fronts originating from two coherent sources. originating from different parts of the same
wave front.

2.The fringe width may be may not be equal.  2.The fringe width of various fringes is never
equal.

(2) Total Internal Reflection:
Optical fiber works on the principle of total internal reflection. When light traveling

in an optically dense medium hits a boundary at a steep angle (larger than the critical
angle for the boundary), the light is completely reflected. This is called total internal

reflection.

(3) 1. Insulating materials: Dielectric materials can be used as insulating materials.
The material should have low dielectric constant, low dielectric loss, high dielectric strength
and high resistance.

2. Capacitors: Dielectric materials are used to prepare dielect_ric capacitors which have higher
capacity value and also can be operated at higher voltages.

(4) Lighter the particle, greater the wavelength associated with it.

Smaller the velocity of the particle, longer the wavelength associated with it.

{5) Materials having small energy band gap (=1eV) are known as semiconductors.
Materials having very high energy band gap (=6eV) are known as insulators.

A. 6(a) When a plano-convex lens of long focal length with its convex surface is placed
on a plane glass plate. At the point of contact where the lens touches the glass plate
the thickness of the air film is zero and when moved gradually towards the edge of
the lens, the thickness of the air film is increases. If a monochromatic light is
allowed to fall normally and the film is viewed in reflected light, alternate dark and
bright concentric circular rings are observed around the point of contact. This
phenomenon was first observed by Newton, the rings are called Newton’s rings.

Experimental arrangements:

A plano-convex lens L of large radius of curvature and is placed on a plane glass plate.
The light from monochromatic source is incident on a glass plate, which is placed at an angle of
45" with vertical. The glass plate reflects normally a part of incident light towards the air film
enclosed by the lens L and the glass plate P. A part of the incident light is reflected by the curved
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12 {a)

12 (b)

13(a)

13 (b)

14 (a)
14 (b}

15{a)
15(b)

Explain de-Broglie's concept of matter waves. Derive
an expression for the de-Broglie wavelength
Calculats the velocity of an electron having wavelength
of 0.21 nm

OR
Distinguish betwaen the classical free electron theory
and quantum free electron theory of metsis
llustratz the effect of temperature an the Fermi - Dirac
distribution funclion

Discuss the origin of energy band formation in solids

Discuss Kronig-Penny model. Extend the conclusions -

drawn from the graph

R
Distinguish between conductors, insulators and semi
conductars, intrinsic and extrinsic semiconductors
Write the applications of Hall Effect

10M

M

aM

4M

M
M

20B5X33.4

20BSX33.4

20B5X33.4

2085X33.4

20B5X33.5
20BSX33.5

20BSX33.5
208SX33.5

L2

L2

L2
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Semester End Examination, Sept/Oct, 2021

Degree B.Tech. (U.G) Program tCE Academic Year 2020- 2021
Course Code  20BSX33 TestDuration  2Hrs. Max.Marks 70 Semester I
Course APPLIED PHYSICS
Part A (Short Answer Questions 5 x 2 = 10 Marks)
No. Questions (1 through 5) Leaming Culcome(s) Dok
Differentiate phenomena's of interferance and diffraction "
1 cxtibited by ight R0k B
9 Wh_at is the principle behind propagalion of light signal through an J0BSX33.2 (1
oplical fiber?
3 Mention any two applications of dielectric materials 20BSX33.3 L1
4 Wrile any two properties of malter waves 2088X33.4 L1
3 Define semicanductor and insulator 20B5X33.5 u
Part B (Long Answer Questions 5 x 12 = 60 Marks)
No.  Questions (8 through 15) Marks ieaming Outcome (s) Dok
In Newion's ring axperiments derive conditions for dark
B (a) and bright rings - aM 20BS5X33.1 L2
a(b} Whatare the condilions {o get inlerference? M 20B5X33.1 L2
OR
Explain the theory of Fraunhofer diffraction due fo )
(@) diffraction grating. Discuss its constructian, il it =
Find the highest order that can be saen with a gratng
7{b) having 15000 lines per inch. The wavelenglh of light  4M 20B8X33.1 L2
used is 500 nm
d{a} While the applications of lasers M 20BSX33.2 L2
_ Write any two differences between spontaneous and .
3(b) stimulated emissions s AL o
OR
9(a) Explain the classification of fibers 10M 208SX33.2 L2
An optical fiber has a numerical aperiure of 0.02 and a L2
9(b} cladding refractive index of 1.59. Determine the value  2M 20B5X33.2

of refraclive index of core

Oislinguish between diamagnelic, paramagnetic and
10{a) {erromagnetic materials. Explain their behavior with the  10M 2088%33.3 L2
help of examples

A paramagnetic material has the susceplibity of
L) 3.7 x 103, caleulate the relative permeability oM BLE s B
OR
1) Describe Loreniz method to calculate the intemal field 10M 208SX33.3 L2
af a dielectric matenial '

1 (b) gi:g?: the terms: (a) Dislectric constant (b) Electric M 20BSX33.3
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Semester End Examination, SeptJOct., 2021

Degree B. Tech. {U.G)  Program | CEME/CSE/CSM/ICSD | Academic Year | 2020-2021
Course Code  20ESX05 ' TestDuration | 3Hrs. Max. Marks 70 Semester ' 1l
Course Basic Electrical and Electronics Engineering

Part A (Short Answer Questions 5 x 2 = 10 Marks)

No.

wh B Ly P

Questions (1 through 5)
State Kirchhoffs voltage and current laws
Draw the Torque-Speed characteristic curve of the DC Shunt motor

Wite the expression for the starting torque of the 3@ induction motor
Define minimum regulation and maximum regulation of 19 transformer

List any four applications of Op-Amps

Part B (Long Answer Questions 5 x 12 = 60 Marks)

No.

6(a)

6 ()

7(a)

7{n)

9 {a)

9 (b)

10

11 (a)
1(b)

Questions (6 through 15)

Calculate (i) equivalent resistance across the terminal of the
supply i) total current supplied by the source, iii) power delivered
o the 100V battery of the cireuit shown below

&

50 el a0

an s0 4

Briefly discuss various network elements

OR
The impedance of the series circuit is Zi= (4+{6) ohms and L=
(12-{8) ohms, If the applied voliage is 220 V, find (i) curent and
power factor of aach branch (i) overal current (ill) power
consumed by each impedance
Explain the phasor relation for series RL and RC glements
Explain the construction and principie of operation of the bc
motor with neat diagrams

OR
Explain the speed control technigues of the DC motor
\What is the need for the starter in the DC motor? With a neat
diagram, explain the operation of the 3-point starter
Explain the procedure io determine the valtage reguiation of the
30 allernator using the synchronous impedance method in detail
with supportive diagrams

OR
Explain the aperation of the 3¢ indugtion motar
With a neat diagram, explain the speed-lorque characteristics of

the 3¢ induction motor

KE

&M

aM

4M

2

oM

6M

12M

&M
&M

Leaming Outcome (s)
20ESX05.1

., 2ESK052
- K55, WESXS3

YK J0ESX05.4
20ESX05.5

20ESX05.1

20ESX05.1

20ESX05.1
20ESX05.1
20ESX05.2
20E5X05.2

20ESX05.2

20ESX05.3

20ESX05.3
20ESX05.3

Dok
L1
L2
L2
L1
L2

Marks Learning Quicome {s) DoK

L3

L1

L3

L

L2

L2
L2




St S LT |

neat sketches

13 Explain the OC and SC tes

With a neat schematic dia
14 operation of the bridge dio
output voltage and currant equati

15(a)  Explain the charagteristics of
Explain the foliowing:

de

15(b) { Non-inverting Amplifier
(i} Differentiator

Moo
() Actve  element: e otoment.

oo /";-‘ - lrepn

&

-

elereants

s ety

12 {a) Explain the Operation of the single-phase transformer - 6M

12(b)  Derive the EMF equation of the transformer oM

OR

t of & single-phase transformer with

12M

gram and waveform, explain the
rectifier and wiite the average 12M
ans

OR

the Op-Amp

o e

\

&M

M
M
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PART A
SLNo Solutions
1. Kirchhoffs Current Law
Here, the three currents entering the node, 11, 12, I3 are all positive in value and the two

currents leaving the node, I4 and I5 are negative in value. Then this means we can also rewrite

the equation as;
IMN+12+13-14-15=0

Kirchhoffs Second Law — The Voltage Law, (IKVL)
Kirchhoffs Voltage Law or ICVL, states that “in any closed loop network, the total voltage
around the loop is equal to the sum of all the voltage drops within the same loop” which is also

equal to zero. Tn other words the algebeaic sum of all voltages within the loop must be equal to

zero. This idea by Kirchhoff is known as the Conservation of Energy.

2. Speed torque characteristics:
/ Hall lield -
o
g)‘.
e Norma) field -
* -Tor’que- davellopad. T‘,l !
T, P,
’/
C s
-
//'
Q 7
= v,
gl - v
2 P
I, = N
~ “Armalure veltage  Field weakening
. < variation conslant
7 consiant torque power
’
/s |
s 1
i, 2
1"
Speed

3. Expression for stating torque in induction motor




n

Voltage regulation:

Voltage regulation is a measure of change in the voltage magnimde between the sending and
receiving end of a component. It is commonly used in power engineering to describe the
petcentage voltage difference between no load and full load voltages distribution lines,
transmission lines, and transformers.

N E>— 15
Voltege regulation () = —2‘—’ x 100V

9

Voltage regulation of transformer at lagging power factor,

Es — 1%
Violtage regulation ('A) = 2—1-—i x 100('A)

2
Ry costh + [ Xy sinth
- F

ke 1[)”!:'/”

Voltage regulation of transformer at leading power factor,

ot Ly
== £'2-‘_—. “ L[J(][lr’{)
)

Voltage requlation ('A)

[y Ra costly — L X st th .
= = x 100{'A)
2

Applications
voltage follower, selective inversion circuit, a current-to-voltage converter, active rectifier,

integrator




PART B

SL.No Solutions
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Principle and Operation of DC motor

PRINCIPLE OF OPERATION

When a current-carrying conductor is placed in a magnetic field, it experiences a torque and
has a tendency to move.

In other words, when a magnetic field and an electric field interact, mechanical force is
produced. The DC motor or direct current motor works on that principle. This is known as
motoring action

The direction of rotation of this motor is given by Fleming’s left hand rule, which states that
if the index finger, middle finger, and thumb of your left hand are extended mutually
perpendicular to each other and if the index finger represents the direction of the magnetic
ficld, middle finger indicates the direction of the current, then the thumb represents the
direction in which force is experienced by the shaft of the DC motor.

Structurally and construction wise a direct current motor is exactly similar to a DC generator,
but clectrically it is just the opposite.

The DC machine consists of two parts: One part is rotating, called rotor and the other part is

stationary, called stator.

The major components of a DC machine are:

0 Magnetic frame or yoke

& Pole core and pole shoe

. Ficld coil or winding

C Armature core and winding
. Commutator

. Brushes

0 Bearings and shaft

E = Pole core

S = Field winding
y —= Pole shoe

IIF/A\ AT Rotar
{ ¢ -
fi SH = s -~ Sl
L= : | -+ (o
al Hi ;
= Interpoles

e Armiaturz wiidings
L. Magnetic Frame or yoke
It is the stationary part of the machine in the shape of hollow cylinder. Poles are fixed at the

innet periphery of the voke.




This operational amplifier circuit pecforms the mathematical operation of Differentiation, that
is it “produces a voltage output which is directly proportional to the input voltage’s rate-of-
change with respect to tme®. In other words the faster or larger the change to the input
voltage signal, the greater the input current, the greater will be the output voltage change in

response, becoming more of a “spike” in shape.

As with the integrator circuit, we have a resistor and capacitor forming an RC Network across
the operational amplifier and the reactance ( Xc ) of the capacitor plays a major role in the
pecformance of a Op-amp Differentiator.

The input signal to the differentiator is applied to the capacitor. The capacitor blocks any DC
content so there is no current flow to the amplifier summing point, X resulting in zero output
voltage. The capacitor only allows AC type input voltage changes to pass through and whose

frequency is dependant on the rate of change of the input signal.

At low frequencies the reactance of the capacitor is “IHigh” resulting in a low gain (Rf/Xec)
and low output voltage from the op-amp. At higher frequencies the reactance of the capacitor

is much lower resulting in a higher gain and higher output voltage from the differentiator

amplifier.

However, at high frequencies an op-amp differentiator circuit becomes unstable and will start
to oscillate. This is due mainly to the first-order effect, which determines the frequency
response of the op-amp circuit causing a second-order response which, at high frequencies
gives an output voltage far higher than what would be expected. To avoid this the high
frequency gain of the circuit needs to be reduced by adding an additional small value capacitor

across the feedback resistor R f.




_ Ry
' 2

=_ "= XV
OoUuT
Ryt Ry

Ideal Summing Point: V; = Vg

: ) v
Voltage Gain, Ay is equal to: _ouT
| VN
.\’J - q + RF

VOUT =1+ _I_{_F
Vi R,

Then the closed loop voltage gain of a Non-inverting Operational Amplifier will be given

Transpose to give: A(\g) =

HEH
A(v Yot .
7 R A
Differentiator:
R
'\/\/\J—
C
Iin

| 2
Vin 3 11

i L £ 2 —_%—Vout

Here, the position of the capacitor and resistor have been reversed and now the reactance,
XC is connected to the input terminal of the inverting amplifier while the resistor, R / torms

the negative feedback element across the operational amplifier as normal.




‘-—-——0 V:‘Jt

Vi

——\VW———
1% RF IF
R
Ov
L

In this configuration, the input voltage signal, ( VIN } is applied directly to the non-inverting (

[ %]

+ ) inpur terminal which means that the output gain of the amplifier becomes “Positive” in
value in contrast to the “Inverting Amplifier” circuit we saw in the last tutorial whose output
gain is negative in value. The result of this is that the output signal is “in-phase” with the

input signal.

Feedback control of the non-inverting operational amplifier is achicved by applying a small
part of the output voltage signal back to the inverting ( — ) input terminal via a R f-R2
voltage divider network, again producing negative feedback. This closed-loop configuration
produces a non-inverting amplifier circuit with very good stability, a very high input
impedance, Rin approaching infinity, as no current flows into the positve input terminal,
(ideal conditions) and a low outpuln the previous Inverting Amplifier ttorial, we said that for
an ideal op-amp “No current flows into the input terminal” of the amplifier and that V1
always equals V2”. This was because the junction of the input and feedback signal ( V1) are

at the same potential.

In other words the junction is a “virtual earth” summing point. Because of this virtual earth
node the resistors, R/ and R2 form a simple potential divider nerwork across the non-
inverting amplifier with the voltage gain of the circuit being determined by the ratios of R2
and R f as shown below.t impedance, Rout as shown below.

Then using the formula to caleulate the output voltage of a potential divider nerwork, we can

calculate the closed-loop voltage pain { Av) of the Non-inverting Amplifier as follows:




impedance of 10-20 kQ. An ideal op amp behaves like a perfect voltage source delivering
current without any internal losses. The internal resistance reduce the voltage available to the
load.

Bandwidth(BW)

An ideal op amp has an infinite bandwidth that is it can amplify any signal from DC to the
highest AC frequencies without any losses. So therefore, an ideal op amp is said to have
infinite Frequency response. In real op amps, the bandwidth is generally limited. The limit
depends on the gain bandwidth (GB) product. GB is defined as the frequency where the
amplifier gain becomes unity.

Offset Voltage(Vio)

The offset voltage of an ideal op amp is zero, which means that the output voltage will be
zero if the difference between the inverting and non-inverting terminal is zero. If both the
terminals are grounded, the output voltage will be zero. But real op amps have an offset
voltage.

Common Mode Rejection Ratio{CMRR)

Common mode refers to the situation when the same voltage is applied to both the inverting
and non-inverting terminal of the op amp. The common mode rejection refers to the ability
of the op amp to reject the common mode signal. Now we are in a position to understand the
term common mode rejeciion ratio.
The common mode rejection ratio refers to the measure of the ability of the op amp to reject

the common mode signal. Mathematically it is defined as

Where, Ap is the differentiall gain of the op amp, for an ideal op amp.
Acm refers to the common mode  gain of  the op-amp.
The CMRR of an ideal op amp is . That means it is able to reject all common mode signal.
Also from the formula, we can see the Ap is infinite for an ideal op amp and e is zero.
‘Therefore the CMRR of an ideal op-amp is infinite. Therefore it will reject any signal which is
common to both.
However, real omp have finite CMRR, and does not reject all common mode signals.

Non inverting amplifier:




The Negative Half-cycle

T Load

As the current flowing through the load is unidirectional, so the voltage developed across the
load is also unidirectional the same as for the previous two diode full-wave rectifier, therefore
the average DC voltage across the load is 0.637V pay.

Operational amplifter or op amps as they are usually referred are linear devices that can give
ideal DC amplification. They are fundamentally voltage amplifying devices used with external
feedback components like resistors or capacitors. An op amp is a three terminal device, with
one terminal called the inverting input, other the non-inverting input and the last one is the

output. Below is a dirgram of a typical op amp:

A\s you can see from the diagram, op amp has three terminals for input and output and 2 for
power supply.
Before we understand the operation of an op amp, we must learn about the op amp
characteristics of an op amp. We will explain them one by one here:

Open Loop Voltage Gain(A)

The open loop voltage gain without any feedback for an ideal op amp is infinite. But typical
values of open loop voltage gain for a real op amp ranges from 20,000 to 2, 00,000. Let the
input voltage be Vin. Let A be the open loop voltage gain. Then the output voltage is Vi, =
AV The value of a typically is in the range specified above but for an ideal op amp, it is
infinite.

Input Impedance(Z.)

Input Impedance is defined as the input voltage by the input current. The input impedance of
an ideal op amp is infinite. That is there no current flowing in the input circuit. However, an
ideal op amp has certain current flowing in the input circuit of the magnitude of few pico-
amps to a few milli-amps.

Output Impedance (Zo)

Output impedance is defined as the ratio of the output voltage to the input current. The

output impedance of an ideal op amp is zero, however, real op amps have an output
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Vi
Then, Z. = T[—

Therefore, if equivalent reactance of transformer is Xe.

] o »
Then, X =2, — It;
These values are referred to the FIV side of the transformer as the test is conducted on the
HV side of the transformer. These values could easily be converted to the LV side by dividing
these values with the square of transformation rato.
Hence the short-circuit test of a transformer is used to determine copper losses in the
transformer at full load. It is also used to obtain the parameters to approximate the equivalent

circuit of a transformer.

The Diode Bridge Rectifier

& < =, JEy
Load

A w5 Lol
SN AU
T3

The four diodes labelied Dy to Dy are arranged in “series pairs” with only two diodes
conducting current during each half eycle. During the positive half cycle of the supply,
diodes D1 and D2 conduct in series while diodes D3 and D4 are reverse biased and the
current flows through the load as shown below.

The Positive Half-cycle

@ <\

During the negative half cycle of the supply, diodes D3 and D+ conduct in series, but
diodes D1 and D2 switch “OFF” as they are now reverse biased. The current flowing through

the load is the same direction as before.
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These values are referred to the LV side of the transformer due to the tests being conducted
on the LV side of transformer. These values could easily be referred to FIV side by
multiplying these values with square of transformation ratio.

Therefore it is seen that the open circuit test on transformer is used to determine core
losses in transformer and parameters of the shunt branch of the equivalent circuit of the
transformer.

Short Circuit Test on Transformer

The connection diagram for the short circuit test on the transformer is shown in the figure
below. A voltmeter, wattmeter, and an ammeter are connected in HV side of the transformer
as shown. A low voltage of around 5-10% is applied to that HV side with the help of a variac
(i.e. 2 variable ratio auto transformer). We short-circuit the LV side of the transformer. Now
with the help of variac applied voltage is slowly increased until the wattmeter, and an ammeter
gives reading equal to the rated current of the HV side.

After reaching the rated current of the [V side, we record all the three instrument readings
(Voltmeter, Ammeter and Watt-meter readings). The ammeter reading gives the primary
equivalent of full load current IL.. As the voltage applied for full load current in a short circuit
test on the transformer is quite small compared to the rated primary voltage of the

transformer, the core losses in the transformer can be taken as negligible here.
W

HY Lv

Short Circuit Test on Transtonmor

Let’s say, voltmeter reading is V... The watt-meter reading indicates the input power during
the test. As we have short-circuited the transformer, there is no output; hence the input
power here consists of copper losses in the transformer. Since the applied voltage Vi is short
circuit voltage in the transformer and hence it is quite small compared to the rated voliage, so,
we can neglect the core loss due to the small applied volamge. Hence the wattmeter reading
can be taken as equal to copper losses in the transformer. Let us consider wattmeter reading is
P

J:).ar - I?z Ii

Where, R. is equivalent resistance of transformer,

[£, Z. 1s cquivalent impedance of transformer.




voltmeter, wattmneter, and an ammeter are connected in LV side of the transformer as shown.
The voltage at rated frequency is applied to that LV side with the help of a variac of variable
ratio auto transformer.

The HV side of the transformer is kept open. Now with the help of variac, applied voltage
gets slowly increased until the voltmeter gives reading equal to the rated voltage of the LV
side. After reaching rated LV side voltage, we record all the three instruments reading

(Voltmeter, Ammeter and Wattmeter readings).

LV HV

Open Circuit Test on Transformer

The ammeter reading gives the no load current I As no load current L is quite small
compared to rated current of the transformer, the voltage drops due to this current that can
be taken as negligible.

Since voltmeter reading Vi can be considered equal to the secondary induced voltage of the
transformer, wattmeter reading indicates the input power during the test. As the transformer
is open circuited, there is no output, hence the input power here consists of core losses in
transformer and copper loss in transformer during no load condition. But as said eatlier, the
no-load current in the transformer is quite small compared to the full load current so, we can
neglect the copper loss due to the no-load current. Hence, can take the wattmeter reading as
equal to the core losses in the transformer.

Let us consider wattmeter reading is Po.

Where, Ram is shunt branch resistance of transformer.
IE, Zm is shunt branch impedance of transformer.
)

Therefore, if shunt branch reactance of transformer is X,

Then, 2, =
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E;y =4.4EN, D, eeteveren e snteteninn e eq 1
Similarly, RMS induced emf in secondary winding (Es) can be given as
Eg = 4.4 Nz (Dm. e e —— eq 2

from the above equations 1 and 2,

EE
N, N,

= 4.44f dm

This is called the emf equation of transformer, which shows, emf / number of turas is same

for both primary and secondary winding,

For an ideal transformer on no load, E; = V, and E> = V>.
where, Vi = supply voltage of primary winding

V2 = terminal voltage of secondary winding

Voltage Transformation Ratio (K)
As derived above,

E E

I hl

N N,

1 2

Where, K = constant 0

This constant K is known as voltage transformation ratio.

* [fN:> Ny, ie K> [, then the transformer is called step-up transformer.
= IfN2<Njie K <1, then the transformer is called step-down wansformer.

Open and short circuit tests are performed on a transformer to determine the:

—

Equivalent circuit of transformer

[}

Voltage regulation of transformer
3. Efficiency of transformer
The power required for open circuit tests and short circuit tests on a transformer is equal
to the power loss occurring in the transformer.
Open Circuit Test on Transformer

The connection diagram for open circuit test on transformer is shown in the figure. A




of the transformer.

EMF Equation Of The Transformer
Let,

Ny = Number of turns in primary winding

N = Number of turns in secondary winding
(,, = Maximum flux in the core {(in Wb) = (Bm x A)
f = frequency of the AC supply (in Hz)

IJ.

]
&H

i

i \/i

As, shown in the fig., the flus rises sinusoidally to its maximum value ®O from 0. It reaches to

4

the maximum value in one quarter of the cycle i.c in T/4 sec (where, T is time perod of the

sin wave of the supply = 1/6).

Therefore,

average rate of change of flus = P /azy = ®n /a4
Therefore,

average rate of change of flux = 4f D, .....e. (Wh/s).
Now,

Induced emf per turn = rate of change of flux per tumn

Therefore, average emf per turn = 4f O ..cecc. (Volts).

Now, we know, Form factor = RMS value / average value

‘Therefore, RMS value of emf per turn = Form factor X average emtf per turn.
As, the flux ® varies sinusoidally, form factor of a sine wave is 1.11

Therefore, RMS value of emf per turn = L1l x 4F (b, = 444 Ay,

RMS value of induced emf in whole primary winding () = RMS value of emf per

wirn X Number of rurns in primary winding
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rating) develop their maximum torque at a speed about 98% of synchronous speed.
The working of the transformer is based on the principle of mutual inductance between two

coils wound on the same magnetic core.
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When an alternating voltage (V1) is applied to the primary winding, an alternating magnetic
flux ((bm) sets up in the core and links with the secondary winding, i.e. the magnetic flux links
both the windings of the tansformer magnetically. This magnetic flux induces EMF E1 in the
primary winding and E2 in the secondary winding according to Faraday’s law of
clectromagnetic induction.

According to Lenz’ law,

Secondary EMF, E2=-N2d¢md...(2)

Thercfore,

E2/E1=N2/N1..(3)

From the above equations, it is clear that the induced EMFs in the primary and secondary

windings depends upon the number of turn of the winding,

I€ N1 >N2, then E1 >E2 ie. the primary EMF is greater than the secondary EMF, the

transformer is called as step-down transformer.

If N2 >N1, then E2 >E1 ie the primary EMF is less than the secondary EMF, the

transformer is called as step-up transformer.

If a load is connected across the terminals of the secondary winding, the secondary EMF
causes a current 12 to flow through the load. In this way, a tansformer transfers AC power
from one circuit to another circuit with a change in voltage level without any electrical
connection between both the circuits i.e. the power from input circuit to output circult
transfers magnetically. During this transfer of electrical power, the frequency does not change.
In a transformer, source of alternating current is applied to the prmary winding. Due to this,
the current in the primary winding (called as magnetizing current) produces alternating flux n
the core of transformer. This alternating flux gets linked with the secondary winding, and
because of the phenomenon of mutual induction an emf gets induced in the secondary

winding. Magnitude of this induced emf can be found by using the following EMF equation
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o The RMF passes through air gap and cuts the rotor conductors, which are stationary
at start. Due to relative motion between RMF and the stationary rotor, an EMF is
induced in the rotor conductors. Since the rotor circuit is short-circuited, a current
starts flowing in the rotor conductors.

e Now, the current carrying rotor conductors are in a magnetic field created by the
stator. As a result of this, mechanical force acts on the rotor conductors. The sum of
mechanical forces on all the rotor conductors produces a torque which tries to move
the rotor in the same direction as the RMF.

s Hence, the induction motor starts to rotate. From, the above discussion, it can be
seen that the three phase induction motor is self-starting motor.

e The three induction motor accelerates till the speed reached to a speed just below the
synchronous speed.

The torque-speed characteristics of a 3-phase induction motor is defined as the curve plotted
between torque developed and rotational speed of the moto. It gives the information about
variation in the motor torque with the change in its speed.

As the torque of three-phase induction depends upon its speed but the relationship between

_them cannot be expressed by a simple equation. Therefore, we use the torque-speed curve to

express the relationship between them.
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If the full-load torque is 7, then the starting torque or locked rotor torque is 1.5 times of 7 and
the maximum torque (also known as breakdown torque) is 2.5 times of =.

The full load speed of the motor is N. If the mechanical load on the shaft is increased, the
motor speed will decrease until the electromagnetic torque (or motor torque) is again equal to
the load torque. As soon as the two torques are equal, the motor will run at a constant speed
but lower than the previous speed. Although, if the torque exceeds the breakdown torque
(2.51), the will suddenly stop.

The torque-speed characteristics of a three-phase induction motor is a straight line between
the no-load and full-load operating points. The slope of the curve line depends upon the
resistance of the rotor circuit i.e. the higher the rotor circuit resistance, the sharper the slope
of the curve.

The smal three-phase induction motors (below 10 kW rating} develop thetr maximum torque

at a speed about 80 of synchronous speed whereas large motors (more than 1000 kW
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"To determine synchronous impedance of the alternator, from figure 4, let OA be the
extension or field current (If). For this field current OA, the open circuit voltage is AB (Eo)
and for the same field current the short circuit current is AC (Isc). When the alternator is
short circuited terminal voltage is zero. Therefore, at short circuit, whole of the induced
voltage (Eo) is being utilised for circulating the short circuit current (Isc) through the
synchronous impedance (Zs). Zs = Open Circuit Voltage / Short Circuit Current Zs = Eo /
Isc (at the same ficld current)

A three phase induction motor has a stator and a rotor. The stator carries a 3-phase winding
called as stator winding while the rotor carries a short circuited winding called as rotor
winding. The stator winding is fed from 3-phase supply and the rotor winding derives its
voltage and power from the stator winding through electromagnetic induction. Therefore, the
working principle of a 3-phase induction motor is fundamentally based on electromagnetic
induction.

Consider a portion of a three phase induction motor (sce the figure). Therefore, the working

of a three phase induction motor can be explained as follows —

manar §otwhd lotatiom

= Nkl

e i

*  When the stator winding is connected to a balanced three phase supply, a rotating
magnetic field (RMF) is setup which rotates around the stator at synchronous speed
(N,}. Where,

NS=120f/P




a theostat. A voltmeter is connected across the terminals of the alternator to measure open
circuit voltage (Eo) and an ammeter is connected in the field circuit to measure field current
(If) as shown in Figure 2. The field current (escitation current) is gradually varied (increased in
steps) and the voltage across the terminals of the alternator (Eo) is recorded for every change
in the field current (I6). A graph is plotted taking (If) along abscissa and (Eo) along the
ordinate called open circuit characteristics (O.C.C.). The O.C.C. curve so obtained is shown in

Figure 4, The curve rises steeply and then flattened due to saturation of the magnetic circuit.
+ I,
£ 1

E_

DC supply Gf‘

X J’j?‘ o

Short circuit test: To perform short circuit test, the terminals of the alternator are short
circuited by a thick steip or an ammeter as shown in Figure 3. And its rotor is rotated by the
prime-mover at synchronous speed. The field current If is gradually increased and the short
circuit current (Isc) is recorded for every change in the field current (If) with the help of
ammeter connected across the alternator terminals. A graph is plotted taking (If) along

abscissa and (Isc) along with ordinate called short circuit characteristics (S.C.C.).

+ Iy
- I,
Ry
(&)
DC supply a o (A)
=)
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speed. Finally, when the starter handle is in ‘RUN? position, the entire starting resistance is
eliminated, and the motor runs with normal speed

This is because back emf is developed consequently with speed to counter the supply voltage
and reduce the armature current

So the external electrical resistance is not required anymore and is removed for optimum
operation. The handle is moved manually from OFF to the RUN position with the
development of speed. Now the obvious question is once the handle is taken to the RUN
position how it is supposed to stay there, as long as the motor is running.

The supply to the field winding is derived through no voltage coil. So when field current
flows, the NVC is magnetized.

Now when the handle is in the ‘RUN’ position, a soft iron picce is connected to the handle
and gets attracted by the magnetic force produced by NVC, because of flow of current
through it. The NVC is designed in such a way that it holds the handle in ‘RUN? position
against the force of the spring as long as supply is given to the motor.

Thus NVC holds the handle in the ‘RUN’ position and hence also called hold on coil.

Now when there is any kind of supply failure, the current flow through NVC is affected and it
immediately loses its magnetic property and is unable to keep the soft iron piece on the
handle, attracred

At this point under the action of the spring foree, the handle comes back to OFF position,
opening the circuit and thus switching off the motor. So due to the combination of NVC and
the spring, the starter handle always comes back to OFF position whenever there is any
supply problem. Thus it also acts as a protective device safeguarding the motor from any kind
of abnormality.

The voltage regulation of an alternator is the difference between the noload voltage and the
full-load voltage exprssed in percent of full load voltage or it is the rise in terminal voltage
when a given load is removed, while the excitation and speed of alternator remaining
constant, .i.e. Percentage Regulation =( Vno load ~ Vull load ) / Vull load * 100% = (Eo —
Vt) / Ve ¥100% Where Eo is no load terminal voltage, Vit is the full load rated voltage. The

main causes for terminal voltage drop is illustated below: > The resistance of armature

winding. ® The leakage reactance of armature winding, > Effect of armature reaction (this 1s
the most predominant factor).

we should first determine the synchronous impedance (synchronous reactance and armature
resistance) of the alternator. This requires an open-circuit and short circuit tests are to be
performed on the alternator. By using these parameters, the regulation of the alternator can be
determined at any load. 3.1.1. Determination of Synchronous Impedance: A- Open circuit
test: To perform open circuit test, the terminals of the alternator are kept open and is rotated

by the primemover at synchronous speed. A DC supply is given to the field winding through




shown in the figure
The contact points of these sections ate called studs and are shown separately as OFF, 1, 2,
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3 point starter. Now the b s .
construction of 3 point starter
in further details reveals that the Three Point Starter

point ‘L is connected to an electromagnet called overload release (OLR) as shown in the
figure
The other end of OLR is connected to the lower end of conducting lever of starter handle
where spring is also attached with it, and the starter handle also contains a soft iron piece
housed on it
This handle is free to move to the other side RUN against the force of the spring. This spring
brings back the handle to its original OFF position under the influence of its own force
Another parallel path is derived from the stud ‘1", given to another electromagnet called No
Volt Coil (NVC) which is further connected to terminal ‘F.” The starting resistance at starting
is entircly in series with the armature. The OLR and NVC act as the two protecting devices of
the starter

(iid) Working of 3 point Starter
To start with the handle is in the OFF position when the supply to the DC motor is switched
on. Then handle is slowly moved against the spring force to make contact with stud No. 1. At
this point, field winding of the shunt or the compound motor gets supply through the parallel
path provided to starting the resistance, through No Voltage Coil.

While entire starting resistance comes in series with the armature. E

‘The high starting armature current thus gets limited as the current 4 ( R, + R.)
13 At

equation at this stage becomes:
As the handle is moved further, it goes on making contact with studs 2, 3, 4, etc., thus

gradually cutting off the series resistance from the armarure circuit as the motor gathers
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equation

v

[ = ——
B Rgy + Re

The connection of RC in the field reduces the field current, and hence the flux is also
reduced. This reduction in flux increases the speed, and thus, the motor runs at a speed higher
than the normal speed.

Thetefore, this method is used to give motor

speed above normal or to correct the fall of
REI

\ R(;

The fig., shows the speed torque characteristics, \

speed because of the load

Rc Increasing

—~—

Speed N
e

) Torque ———
Three point starter

v Need of 3 point starter:
The main task of a motor starter is to start as well as stop the motor to which it is allied.
Starters arc particularly designed provide an ovetload protection for the motor. The starter
gives the supply to the motor manually or automatically as well as protects the motor from
the faults or overload. Based on the type of motor, the motor starters are available in different
sizes with different ratings
A 3 point starter is a device that helps in the starting and running of a DC shunt motor or
compound wound DC motor
it’s due to the presence of back emf (Eb), which plays a critical role in governing the
operation of the motor. The back emf develops as the motor armature starts to rotate in
presence of the magnetic field, by generating action and counters the supply voltage. Hence
the back emf at the starting of the motor is zero, but it develops gradually as the motor
gathers speed
The general motor emf equation is
E=E, +I.R,
At the time of starting Eb = 0

Therefore,
I
I,

from above equation, current will be dangerously high at starting So to limit the starting

current to acceptably low value we need a 3 point starter
(i) Construction of 3 point Starter

Construcuon wise a starter 15 a varahble resiscance, integrated into the number of sections as
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the mechanical power from or to the machine. All the rotating parts including the armature
core, commutatot, cooling parts and mounted and keyed to the shaft.

Speed control techniques of DC motor

Back emf Eb of a DC motor is nothing but the induced emf in armature conductors due to
rotation of the armature in magnetic field. Thus, the magnitude of Eb can be given by EMF
equation of a DC generator.

but, for a DC motor A, P and Z are constants

Therefore, N « K Eb/Q (where, K=constant)

This shows the speed of a dc motor is directly proportional to the back emf and inversely

propottional to the flux per pole.

I.  ARMATURE CONTROL METHODS: ;
Speed of a dc motor s directly proportional to the back )
emf Eb;
Eb =V - IaRa. v 2R,

That means, when supply voltage V and the armature

]
resistance Ra are kept constant, then the speed s directly °
]

proportionnl to armature current Ia.

Speed and armature current characteristics are

shown here.

Thus, if we add resistance in series with the ‘&M ““““““““
armature, \\

Ia decreases and, hence, the speed also

2
o
decreases. - With Series Resistor
Greater the resistance in series with the a
armature,
greater the decrease in speed.
Armature Current ———
D o o
II. FIELD FLUX CONTROL >
METHOD ; 5
Flux is produced by the field current. Thus, J

the speed control by this method is achieved
by control of the field current.

The shunt field current is given by the

L




It acts as the outer cover or frame for the entire machine and serves two main purposes: It is
used to carry the magnetic flux produced by the poles. Tt acts as mechanical support for the
machine.

Yoke is usually made of cast iron for small machine, because of its cheapness. But for large
machines, it is made of cast steel or rolled steel, due to its high permeability.

The lifting eye, feet and the terminal box are welded to the frame afterwards.

2 Pole core and pole shoe

The field pole consists of pole cores, pole shoes and field winding. The poles are made of thin
laminated sheets, to avoid heating and eddy current loss.

Pole cores are the projecting rectangular parts, which produce maguetic flux needed for the
generator, when it is excited by the field winding. Itis fitted to the yoke or frame by means of
bolts and nuts or rivets.

The pole shoes are located at the end of pole core. The purpose of providing pole shoe in the
poles is to make the magnetic field uniform on the surface of the armature.

Since the poles project inwards they are called as salient poles. Each pole as a pole shoe
having a curved surface.

Following are the main function of the poles

it acts as a mechanical support to the field coil.

they reduce the reluctance of the magnetic path.

they guide and spread out the flux in the air gap

3. Field coil or winding

Field coil is made up of copper. They are mounted on the pole core and carry the de current.
The field coils are connected in such a way that adjacent poles have opposite polarity.

When the coils carry de current, the pole core become an clectromagnet and produces the
magnetic flux. The magnetic flux passes through the pole core, the air gap, the armature and
the yoke.

The number of poles in a DC Generator depends on the speed of the machine and the ourput
for which the machine is designed.

There are several field constructions are adopted according to the type of excitation. In shunt
field, more number of turns with small cross sectional are used, in series field only a few ums
of large cross sectional aren are used and in compound field, both shunt and series field
winding are used.

+. Armature core and winding

In the construction of DC generator, armature core is designed as the rotating part and is
built in cylindrical or drum shape with slots on its outer periphery. The purpose of armature is
to house the winding and to rorate the conductors in the uniform magnedc field. Ttis

mounted on the shaft.




It is build up of steel lamination which are insulated by each other by thin paper or thin
coating of varnish as insulation. The thickness of each lamination is about 0.5 mm. These
lamination will reduce the eddy current loss. If silicon sheet is used for armarure core, the
hysteresis loss will also reduce.

Due to losses, heat will be developed in the armature. To dissipate this heat, a fan is provided
at one end of armature. Ventilating ducts (air holes) are also provided in the armature for the
purpose of cooling. The width of the ventilating ducts varies from 5 to 10 mm.

The armature winding or coil is placed on slots available on the armature’s outer periphery.
The ends of the coils are joined with commutator segments. Insulated higher conductvity
copper wire is used for making the coils. There are two types of winding,

lap winding — Lap winding is used for high current, low voltage generators.

Wave winding — Wave winding is used for high voltage, low current generators.

5! Commutator

The commutator provides the electrical connection between the rotating armature coil and
the stationary external circuit. It 1s essentially a cylindrical structure and is buile up of wedge
shaped copper segments insulated from each other by mica sheets and mounted on the shaft
of the machine.

The commutator is a mechanical rectifier which converts the alternating emf generator in the
armature winding into direct voltage across the brushes. The ends of the armature coil or
winding are connected to commutator segments.

Great care is to be taken while building the commutator because even slight eccentricity will
cause the brushes to bounce, which can cause high sparking.

6. Brushes

The function of brush is to collect the current from the commutator and supply it to the
external load circuit. The brushes are manufactured in a variety of compositions to suit the
commutation requirements. [t is made of carbon, graphite metal graphite or copper and is
rectangular in shape.

The brushes are placed in the brush holders which is mounted on rocker arm. The brushes
are arranged in rocker arm in such a way that, it touches the commutator.

Brush pressure is adjusted by means of adjustable springs. If the bush pressure is high, the
friction produces heating of the commutator and the brushes. If the pressure is too weak, the
imperfect contact with the commutator may produce spark.

7. Bearings and Shaft

For construction of smaller DC generator, ball bearings are used at both the ends of the shaft
but for larger machines, roller bearings are used at the driving end and ball bearings are used
at the non driving end of the machine.

The shaft is made up of mild steel having maximum breaking strength. It is used to transfer




