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No.  Questions (1 through 5) Learning Cutcome {(s)  DoK
: Find the: differential equation of all spheres of fixed radius having their 20BSX12 1 11
centers in the xy ~ plane.
2 Solve(D-D)(D+D -3)z=0, 20BSX12.2 L2
3 Compuief(3, 3). 208SX12.3 L2
4 Define Solenoidal and Irrotational vectors. 20B5X12.4 L1
5  Wiite the Statement of Gauss Divergence Theorem. 20BSX12.5 L1
Part B (Long Answer Questions 5 x 12 = 60 Marks) .
No.  Questions {6 through 15) Marks Learning Outcome {s) DoK
Form PDE by eliminating the arbitrary function f from
6 (a) Z = f(a? +y2) +x+y, &M 20B5X12.1 L2
6(b) Solve x(y—2)p +y(z-x)g=2z(x—1y) 6M 20BSX12.1 L2
OR
7(a) Solve (g +x)? + (g +y)2=1 M 208SX12.1 L3
7(b} Solve x?p?+y2q? =22, 4M 20BSX12.1 L2
B(a) Solve(D?-2DD)z = e* +x2y, 6M 2088x12.2 L3
8(b) Solve(4D2-4DD"+ D?)z = 16log(x + 2y). oM 20B5X12.2 L2
OR
9(a) Solve D-D' = 1)(D - D' - 2)z = 37, 6M 20BSX12.2 L2
9(b) Solve % = 2% +u , ulx0) =6 e3* by the method of €M 20BSX12.2 L3
separation of variables,
10a) Provethat [ (1+ x)P-2(1 — x)9-1dx =2P*9-1(p,q). &M 20BSX12.3 L3
10(b) Eveluate [ 1 [ logzdzdydx. &M 2085X12.3 L2
OR
11 Prove that ) Z=dx = 1g(2 ) 20BSX12.3 L3
(a) 0 18 sFhgr 2t 6M '
Show that the area between the parabolas y2=4ax and x2=4ay is
1) 16 , 6M 20BSX12.3 L2
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12 (a)

12 (b}

13(a)
13 (b)

14

15

The derivative of f(x, y, ) at a point P is greatest in the direction of
v =i— j —k. Inthis direction, the value of the derivative is KK
Find the gradient vector at P,
Determine the constants & b, ¢ so that
A=(x+2y+az)i +(bx-3y-z)j+(Ax+cy+22)k
is irrotational.

OR
i F = grad(x®+y® + 23 — 3xyz) Find div Fandeud F.
Prove that div(gradr™) = m{m + 1)r™%,

Verify Green's thearem for f_ [(xy + y®)dx + x% dy ], where C
isboundedby y = x and y = x°.

OR
Verify Stoke's theorem for F = (x? + y2)T - 2xyJ taken around
the rectangle bounded by the lines x = ta, ¥ = 0, y=b

6M

&M

6M
&M

12M

12M
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Questions (1 through 5)

The equation of all spheres having centers on z-axis and fixed radius is

(x = a)? + (y — b)* + 2% =12

By differentiating w.r.to x partially, we get,2(x-a) +2z p =0
By differentiating w.r.to y partially, we get ,2(y-b) + 2z ¢ =0

By substituting in the given relation, we get z2p? + 22q2 +z% = r2 or 22(p? + g2 +1) = 12

By comparing (D-D) (D+D*-3) with (D-mn, D'-a,) (D-m,; D*-a,),

weha\'eml =1, m, = -1, a1=0, ﬁ2=3.

The solution is given by z= f{y + x) + e3* oy + 3x)

- Tim)rin) : 31
Bilm,n)= Tomim Jn this put m 5 "5

' FAY
Then we get B¢, ) = % =r/2
A Vector Fis said to be Solenoidal if Div F =0 and

Iotational ifcud F = 0

Gauss's DivergenceTheorem: IfFis a continuously differentiable vector point function in the region E bounded by

a closed surface S, then

Jl; F.RdS=[[f. divF dvwhereiisthe unit outward drawn normal vector to the surface

Questions {6 through 11)
Thegiven relation is z = f(x? +y2 ) +x +y

By differentiating w.rto x partially, we get
p=f'(x* +y2)(2x)+1

By differentialing w.r.to y partially,
q=f'(x? +y?)(2y)+1
gg 2oL a7t

- 5
By cross multiplication, py -gx =y -
is the required PDE.

The subsidiary equations are —= dy i

idx+mdy+ndz

2(y=2} = y(z=x) = z{x=~y) - Le(y=2)+my(z=x)+nz{x=y)

Marks

=N



For the multipliers 1=1, m=1, n=1, Denominator of the fourth fraction =0.
So, we have Nr=0 means dx + dy + dz =0
Onintegration, weget x + y+z=a.
Again, for the multipliers 1= , m= 3'1- 0= i. Denominator o the fourth fraction =0.
So, we have Nr=o means !dx + mdy + ndz =0
which gives usi dx + %dy + -f;dz =0
On integration, we get, xy z=b

Hence the general solution of the given PDE is given by f(x + y + z, xy2)=0.

(E+x)%+ @ + )? =1 is a non-inear PDE of first order of the form f (xp ) =9 (¥, 9)

2 2
4 -1_(49
G+x) =t1-G+).
Let both the sides be equal to k, some constant.
Thenwe have (£ + x)* =k and 1 -G+y)?=k

7(a) Whichgives,p =2(Vk-x), q=2f(1 = k) -¥)
Wehave dz=pdx+qdy.
By substituting above values of p and q, we get

dz=2(Vk - x)dx+2(J(A - k) -y)dy
On integration, we get, z=2 (Vk x) - x2 + 2( /(1 — k) y) - y2 +cC.

The given PDE is x2p? + y2q% = z2. ......{))
itis of the form f{x™p, y™q, 2) = 0 for m=1, n=1.

Put X=logx, Y=logy. Then xp=P, yg=Q where P=g—; and Q= %

So given equation changes to P2+Q?%= z2......(ii)

Let the solution be z=H{u} where u= X + aY. Then P=j—i Q= a;—‘i
7(b)  So, equation (i} now changes to (1+ az)(%)z =22

which is same as V1 + a? ‘;—z=z oW1+ a %"= du

On integrating, we get v1 + aZ logz =u +c
v1+ a?logz=X+aYy +
V1 + a? logz = logx + a logy +c.
(D2 -20DY)z = e* +x?%y.

8(a) TheAE.is m?-2m =0, which givesm=0,2
The C.F. is given by fy} + g{y+2x)



8 (b)

9(a)

9(b)

» . - - - x 2
The Particular integral is given by P.1. o= 200" {e* + x°y)

- D*—lznn' (ex}+D=-lzoo' (x2y)= P. 1 +P.I(say)
Pl = g (€%)
Put D=1, D'=0

=ex

1 1 1 -
P.Ip = s (x?y) vl 2yl oz (1 =25 ) HxPy)=
D

(1-2

= - 2°'+4‘,§:) (x2y)= oz (x2y 2 2x2)H(0) = - (x2y -4x) =
--I(xzy 4x) dx =2 (E2.2x2) = [(22 —2x2)dx H-E

3

x 2x3

So, Pl = ¥,
12 3

The complete solution is given by z=CF.+Pl
e, 2= 1ly) +gly+2x) + e + £2 .25
(4% ~4DD"+ D”)z = 16l0g(x + 2y)
The AE.is (2m — 1)? =0, which gives m = 3, 2
The C.F.is given by ffy+ ) + x o(y+ -"E)

The Particular integral is given by P.L.

_ 1
4 o

—m 16log(x + 2y)

2
=4 —15 flog(2c)dx wherec=y +-JE

=4 —D-Xng(ZC) 4 ——b-xlog(x+230

=4 f xlog(Zc)dx 22 log(Zc) 2x? log(x + 2¥)
The complete solution is given by z= C.F. + P.I. = fy+ E) +x gly+ %) +2x% log(x + 2y)

GivenPDEis(D-D' - 1)(D — D' — 2)z = ¢%*7Y,
By comparing (D-D’ — 1)(D — D' — 2) with (D-m, D1-a,) (D-m; D*-a,),
Wehave my =1, my=1, a3 =1, ay=2

The C.F. is given byz=e*fi(y + x) + e>* 5y + )
1

- 2x-y
Pl.= D-D'-1D- Di-z(e )
=1 (e 2x- ¥)
2=(-1)-1 2— (—1)-2
_lezx"y'

2

The complete solution is given by z= C.F. + P. |.
z= e fily + )+ P fly +X) + 12V,

Solve —x 2 + u, u{x,0) =6 e ~>*by the method of separation variables.

Let us assume lhe complete solution as u =X{x).T{t)
Then given PDE becomes X1T = 2 XT1+XT

On dividing with XT, we get

X' T,

5 = 27+ =k(say)

Which gives XLSKX, T1(H T

E'k .3 -(——)T



ax _ a7_, 1-k
¥ -kaxETE

By integrating, we get log X = kx+ logA & log T=(1—;-k) t +ogB
Which implies X = Ae*X8T = Be€'7 *

-k -
So, the complete solution is u= Ak geCTt = Cekxe T where C = AB

Given that u(x,0) =6 e ~3*
which gives Ce** =6 e=3% . So, C=6, k=-3
Hence the solution of the given problem is

1+3
u=6e=3%e3)" (o) u= Be ~3x+2

Consider _[ ! L1+ )P —x)7 Mdx
Puty= = 14X (or) x= 2y-1. Then dx= 2dy
10{@ x=-1 gwes y=0 and x=1 gives y=1
So, the above integral changes to the form IDI(Zy)P“(Z = 2y)8Y2dy)
2P+ [P (1 = )7 My = 274 6, )

e plogy re*
f f I logzdz dx dy
1 1 1

Herez: 1=+ e* x:1- logy .y 1— e

f f“’g" [z(logz — 1))dxdywherez : 1~ e*

ff Ji°%[e*(x — 1) — 0] dxdy

10 (b) =J-1e J-llag}'[ex(x 1)) dxdy
= (e*(x — 2)]dy, wherex: 1= logy
=[*[y(logy — 2) + eldy,

=J; [y(logy)ldy +f; =2ydy +{[eldy

2
'_'FT -,f% -e. (On Simplification)

j'o J_dx In this integral put x5 = y. Thenx-ys and dx--—y s dy
x=0 gives y=0, x =1 gives y=1.
11(a) )
So, given inlegral changes to J'li-— %d = T (1- )-T1 d
] [i] JlT}' Sy Y 540 }’ y Y
By comparing this wilr% ful y™1(1—y)*"ldy, wehavem= % and n =§



11 (b)

12(a)

12(b)

But we know that ful Y™ (1 =) Vdy, = B{mpn)

And hence,given integral = 8E2.

By solving y*=4ax and x?=day, we get y*=16a(day) = 64 a’y
which gives y(y3- 64 a®)=0

which gives y=0 or y=4a.

When y=0, we get x=0 and when y=4a, x=4a.

So, the two parabolas will intersect at
(0,0) and (4a,4a).

In the region bounded by the two parabolas, x varies from 0 to 4a and y varies from EE to 2+/ax. Now
5 (1)dx dy

il

the area between the parabolas = f:a

_ r4a x? _ Mz x3 .
=J, (@Vax - o) dx ={ 2\/53—/2 — ) where x varies from 0 to 4a.

=t aj2 (42l _ 1607
3\{5(4!1) 12a 3

Let the Gradient vector at P be Vep where ¢ =0 is the equatSion of the surface.

The directional derivative of ¢ at P in the direction of & is % ............... (i)

The directional derivative is maximum if Vi is along the direction of 5. So, Ygmust be either &. Or a multiple of
. Solet Vo = k¥,

By substituting in equation (i), we getthe directional derivative of ¢ at P in the direction of 7 is

B Kl =kl = -kl =kvTF1+1=kV3

Butit is given that, the value of kv3 = 3+/3, which gives k=3. _
Hence, the gradient vector is Vo = ko =3 5=3(t — y— k) = 31— 3] — 3k.

For F to be irrotational, we should have Curl F = 0.

3 ]
Curl (F)= £ L =

iy i

= &

x+2y+az bx—3y—2) 4x +c} + 22
=T[—(4x +oy +22)-—(bx =3y —2)|+J [ (x + 2y + az)-—(4x +cy +22)]
+J?['I—'(bx——3y—z)-%(x + 2y + az)]
=(c~1)+]{a — 4)+k(b-2

By equating this lo zero, we get

i(c — 1) +Jla — 4) + k(b -2) = 7(0) + J{-0) + k(0) =0
Which gives, a=4, b=2, ¢ =1

Hence, F is imotational if

a=4,b=2,¢=1



F = grad(x® + ¥3 + 2% — 3xy2) =grad®

.=I% +f3—3 + IT:':‘—":= . T(3x% — yz) + j(3y% — zx) +k(3z% — xy)

div(F) = == (3x% — yz) +— (3y? — zx ) + —(322 — xy) =6x + by + bz

13(a) i J
cul (F)=| = A

|= &

3x°—yz 3y*—zx 32°—xy
= T[= (322 = xy) - = (3y® = )] + J | (3x% — yz) - = (322 — xy)] #k [— (3y? — 2%) - —(3x% -

yi)] ) B
=H—x +x) + -y +9) 4K~z +2) =0

F=xi+yJ+zk givesusr=+/x2 + yZ + 22

or _x dr _y dr _z

ax r'dy r'dz r

Grad (r™) = mpm=1Zam ;-1 YT H 22 % = m r™=2(xT + yf + 2k)
13(b) : =
divigrad r™) = £ 2(m 7™ 2x) = m r™°2 + m (m-2) r™-3E)x

=¥[mr™? 4+ m(m—2)r™ %] =23mr™ 2 + m(m—2) ™2
= m (m#1) r-2

The Iin integral is the sum of the line integrals along y = x2 and along y= x.
14 Alongy=x2%,dy=2xdxand x:0 — 1. So, the line integral along y = x2 becomes
+ 5
L3 ydx 427 bk = [ @34t de=( 2+ X ) where x: 0 - 1
_19

N 3,1
Zpi==s
Which gives us PRl

Alongy=x, fromAto O, dy=dxandx 1= 0,

8o, the line integral along y = x becomes J'ol 3x2 dx
Which is same as x3where x: 1 0 which gives us -1
So,LHS = 2 1=,



15

Evaluating RHS.

M=xy +x% and N = x2. So,——Zx .%-xi-zywhlchgwes
N _ oM

ax 2x ,a—y-x 2y

BY Green's Theorem, [, de+Ndy I, &-2

)dy dx

8o, [f; (aN BM)d dx= [ fxz(x Zy)dydx = fo(x* - x%) dx
Which on snmphﬁcaﬂon gives E .

Hence LHS = RHS, which means that Greens theorem is verified.

Verify Stoke’s theorem for

F 5 ®+ )7 - 2xy] taken around the rectangle bounded by the lines x =
k ABCD be ﬂ‘l"r‘mjm{mmﬂim 14,

r‘jagm"ﬁ @#ﬁgp @@M ﬂmjﬁgﬁ‘c@

QTM—""‘

i " 'JF:_
L)

ty of (¢} and ()

Prepared By Dr.N.V.V.S.Suryanarayana, Professor of Mathematics
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Semester End Regular/Supplementary Examination, August, 2022

Degree B. Tech. (U.G) Program CE/ME/CSE/CSM/CSD  Academic Year 2021 - 2022
Course Code  20ESX0S TestDuration 3 Hrs. Max Marks 70 Semester 1
Course Basic Electrical and Elecironics Engineering

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

No. Questions (1 through 5) Leaming Quicome (s)  DoK
1 Explain Kirchoif's laws. 20ESX05.1 L2
2 Wiite the EMF equation of a DC Generator, 20ESX05,2 L1
3 Whatis the difference between DC generator and alternator? 20ESX05.3 L1
4 Wiite the relation between primary and secondary voltages and currents of JOESX05.4 L4

a single-phase transformer.
5 Mention any two applications of a diode. 20ESX05.5 11
Part B {Long Answer Questions 5 x 12 = 60 Marks)
No.  Questions {8 through 15) Marks Leaming Ouicome (s}  DoK
6  Derive star-delta and delta-star transfommations. 12M 20ESX05.1 L2
OR
in an A.C. circuit, v = 200 Sin{wt+300) V, i = 15 Sin{wt-300} A.
) Find the aclive and reactive power oM 20E5X05.1 L2
Find the curent through and the voltage across all the elements
in the circuit by applying Kirchoff's [aws as shawn in the Fig. 7(b).
RETT e
7(b) ¥ e 6M 20ESX05.1 L2
____ ez _I— B P
e —{tf
e 2s~ Fig7(5)
8(a) Derive the emf equation of simplex wave wound DC generator. 4M 20E5X05.2 12
8(b) Explain the construction of a DC generator. M 20ESX05.2 L2
OR
9(a) Derive the torque equation of a DC Motor. M 20ESX05.2 L2
A DC shunt machine develops an A.C. emf. of 250V, at 1500 rpm.

g{b) Find it's torque and mechanical power developed for an amnature  4M 20ESX05.2 L2

current of 50A.

10(a) Whatare the merits and demerils of induction motor? 6M 20ESX05.3 L1

A 3-phase, 60 Hz induction motor has 2 poles. If the slip is 2% at
a certain load, determine:
10} i} The synchronous speed ii} The speed of the rotor and iii) The 6M 20ESX05.3 L2
frequency of the induced e.m.f.'s in the rotor.
CR
11{a) Explain the working principle of 3- @ induction motor, 6M 20ES5X06.3 L2
1) Explain Speed-Torque Characteristics of 3- @ induction Motor &M 20ESX05.3 12

with neat sketches.



Derive an expression for emf induced in a transformer secondary
winding if Vivolls applied across its primary winding.
Explain open circuit and short circuit test on a transformer.
OR
Explain the construction of 1-@ transformer.

Explain the working of p-n junction diode both in forward and
reverse biases conditions.

OR
Draw the circuit diagram of half wave rectifier and explain its
pperation.
Draw the circuit diagram of non-inverting amplifier and devive the
expression for its output voltage.

M
8

12M

12M

8M

4M

e e e ey T T = p— ——

20ESX05.4
20ESX05.4

20ESX05.4

20ESX05.5

20ESX05.5

20ESX05.5

L2

L2

L2



PART-A

Sl.No

[ A%]

BEEE KEY AND SCHEME
AY.:2]1-22

Answer
Explain KirchofPs laws.

Kirchhoff's current law:

Kirchhoff's cutrent law states that the total current flowing into a node or
juncdon in an electric circuit must be equal to the total current flowing our.
Kirchhoff's voltage law:

Kirchhotfs Voltage Law states that the alyebraic sum of all the voltages in a given
circuit will be cqual w zero

Write the EMF equation of a DC Generator.,

_ @ZN P
E, = 50 XAvolt

Where,

Z = total numbers of conductor

A = number of parallel paths

Then,

Z/A = number of conductors connected in series

E = emf of one conductor X number of conductor connected in serics.
N = speed of the armature conductor in rpm.,

P = Flux produced by each pole in weber (Wh)

and

P = number of poles in the DC generator.

What is the difference between DC generator and alternator?

DC Generator Alternator
Ourtput is electrical energy which is | Output is electrical energy which is
DC in nature AC in nature

Armature must be rotadng in nature, | Armature may be swationary or
otherwise commutation action will | rotation

fail
Commutadon required Commutation is not required

Write the relation between primary and secondary voltages and currents of
a single-phase transformer.

Transformation Ratio, K = V2/V) = E2/E| = Na/N; = 1i/1
Mention any two applications of a diode.

a. Itis used as a switch
b. It can be used as a solar cell

Marks
2M

2M

M

2M



PART-B

SLNo Answer Ma
6 Derive star-delea and delta-star transformations. 12

Delta to Star Conversion

DELTA AND STAR CONNECTED RESISTORS

A A
AN l
e E
RS Zm 2
CY .
iy
5 7'( Rc:‘,.r"r““r,,,1
PR ATAVAVAV Al ‘,,I‘i‘] RB L
R2 c 3

Consider a delta system that’s three corner points are A, B and C as shown in the figure. Electrical
resistance of the branch between points A and B, B and C and C and A are R1, R2 and R3
respectively.

The resistance between the points A and B will be,

R1.(R"r-:- R3)
Rip= R{li(Ra + Ay) = -
AB [j(R2 3) Ry+ R+ Ry

Now, one star system is connected to these points A, B, and C as shown in the figure. Three arms
Ra, Rp and Re of the star system are connected with A, B and C respectively. Now if we measure
the resistance value between points A and B, we will get,

Rag = Ra + RB

Since the two systems are identical, resistance measured between terminals A and B in both systems

must be equal,
Ri.(Ry+ R :
Ry+ Rg= (Rt Ra) L (i)
Ry+ Ro+ Ry
Similatly, resistance between points B and C being cqual in the wwo systems,
. Ra.(R3 + Ry) :
RB - Rr, — Cea e en e (“)
Ri+ Re 4+ 1y

And resistance berween points € and A being equal in the two systems,
g+ R
Ro+ Ry= 3 + o)
y+ Ro+ Ry
Adding cquations @O, (L) and (11D we ges,
2(R;.Ra+ Ra. Ry + Ry R
Ry + Rp+ Re) = (Ry. R+ Ry Ry + Ry . 1Yy)
Ry+ Ra+ Ry

Ri.Ro+ Ry Ry + Ry Ry .
Ry+ R Rl !
1 B C Bt Rt s (te)

Subtracting  equations (1), (II) and (I} from equation {(IV) we  get,




R3. Ry

R+ Ra+ Ry
R\.Ry
Rp = PR ORI )
T R+ R+ Ry (vi)
Ha. Ry
Re = et TTT VIV U Vit
Ri+ Ra+ Ry (vit)
The telation of deltm — star tansformation can be expressed as  follows.

The equivalent star resistance connected (o a given terminal, is equal to the product of the two delta
resistances connected to the same terminal divided by the sum of the delta connected resistances.
If the delta connected system has same resistance R at its three sides then equivalent star resistance
r will be,

' = rreee— e —

Star To Delta Conversion

For star — delta transformation we just multiply equations (v), (VI) and (VI), (VII) and (VIL), (V)
that is by doing (v X (VD + qr[) x (VI} + (VII) X V) we pet,
Ri1.R2" R3+1-R1R0R3 J-Rl Jo.Ra
RaRpg+ RgRe + RoRy =
Altg alic city (R~ Re & o)

= Ry.Ry.Ry(Ry + R+ Ry)
N (Ry + Ra+ Ry)?

_ Bl (witi)
Rit Rat Rz
Now dmdm%equatmn Db ations (V), (VI) and equadons (VII} separately we ger,
B+ Rp C-I- c A
£y
o RiyRp+ RpRe+ RcoR 4
1= Rg
R — RiRg+ RpRec+ Rco Ry

Re

OR



7¢) Inan A.C. circuit, v = 200 Sin{wt+300) V, i = 15 Sin(wt-300) A. Find the active and reactive
power.

Yiad

Vo2 Sy (trsas)

b/ | \r g,\n &L‘t - gbb)

Heteon PH . V..:;q_ E‘J'd— Gy 9

. 25 _|__$" [ PN ffun)

Vi oy
= ‘[‘ AT ki
Vi thln;,p-\ rwn_'_ . V‘\J_‘—‘ .Ial-lf- 2D
* 1_‘;?' - .Ls‘ g‘ RG\\‘
Vi . -)

e e

7(b)  Find the current through and the voltage across all the elements in the circuit by applying Kirchoff's

laws as shown in the Fig. 7(b).

R P e
= § -3 I o e o
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8(a)

Derive the emf equation of simplex wave wound DC generator.

As the armature rotates, a voltage is generated in its coils. In the case of a generator, the emf of
rotation is called the Generated emf or Armature emf and is denoted as Er = Eg. In the case of a
motor, the emf of rotation is known as Back emf or Counter emf and represented as Er = Eb.

The expression for emf is same for both the operations, i.c., for Generator as well as for Motor.
Derivation of EMF Equation of a DC Machine — Generator and Motor

Let,

P — number of poles of the machine

¢ — Flux per pole in Weber.

£ — Total number of armature conductors.

N — Speed of armature in revolution per minute (r.p.m).

A — number of parallel paths in the armature winding,

In one revolution of the armarure, the flux cut by one conductor is given as;

Flux cut by one conductor = P¢ wb.......(1)

Time taken to complete one revolution is given as:

60
t= N seconds .. ....(2)

Therefore, the average induced e.m.f in one conducror will be:

P
e = T(p NG

Putting the value of () from Equation (2) in the equation (3) we will get

_ Pp  PoN
~ 60/N 60

e volts .......(4)

The number of conductors connected in series in each parallel path = Z/A.

Therefore, the average induced e.m.f across each parallel path or the armature terminals is given by
the equation shown below:



PN Z PZeN

= —— X —

60 X3~ Goa Vol or

PZon
E= A . )

Where n is the speed in tevolution per second (r.p.s) and given as:

N

n=g(—)-

For a given machine, the number of poles and the number of conductors per paralicl path Z/4)
are constant. Hence, equaton (5) can be written as:

E = Kpn
Where K is a constant and given as:

K_PZ
A

Therefore, the average induced emf equation can also be written as:
Exegn or
E = K;¢N

Where K1 is another constant and hence induced emf equation can be written as:
Ex@N or
EXgpw

Where @ is the angular velocity in radians/second is tepresented as:



8(b)

Thus, it is clear that the induced emf is direcdy proportional to the speed and flux per pole. The
polarity of induced emf depends upon the direction of the magnetic field and the direction of
rotation. If cither of the two is reversed the polarity changes, but if two are reversed the polarity
remains unchanged.

This induced emf is 2 fundamental phenomenon for all the DC Machines whether they are working
as a gencmtor Or maotor,

If the DC Machine is working as a Genesator, the induced emf is given by the equation shown
below:

PZ@N
Eg = m volts

Where Eg is the Generated Emf

If the DC Machine is working as a Motor, the induced emf is given by the cquation shown below:

_PZoN lts
b= "60a °

Explain the construction of 2 DC generator.

Working Principle of DC Generator:

A DC generator operates on the principle of Faraday’s laws of electromagnetic induction. According
to Faraday's law, whenever a conductor is placed in a luctuating magoetic field (or when a conductor
1s moved in a magnetic field) a0 EMF is induced in the conductor.

If the conductor is guided with a closed path, the current will get induced in the conductor. The
direction of the induced current (given by Fleming's right-hand rulc) changes as the direction of
movement of the conductor changes.

Construction of DC Generator

A DC genesator is also used as a DC motor without changing its construction. Therefore, a DC
motor otherwise 2 DC generator can be generally called a DC machine. The construction of a 4-
pole DC generator is discussed here

This generator comprises of several parts like yoke, poles & pole shoes, field winding, an armature
core, armature winding, commutator & brushes. But the two essential parts of this device are the
stator as well as the rotor.

The DC machine consists of two parts: One part is rotating, called rotor and the other part is
statiooary, called stator.

8
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The major components of 4 DC machine are:
Magnetic frame or yoke

Pole core and pole shoe

Field coll or winding

Armature core and winding
Commutator

Beushes

Bearings and shaft

1. Magnetic Frame or yoke
It is the stationary part of the machine in the shape of hollow cylinder. Poles are fixed at the inner”
periphery of the yoke.
Tt 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. It 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 magnetic flux needed for the
generator, when it is excited by the field winding. It is fitted to the yoke or frame by means of bolks
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 magnetc 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 2
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 catry de current, the pole core become an electromagnet and produces the magnetic
flux. The magnetic flux passes through the pole core, the air gap, the armarure and the yoke.
The number of poles in a DC Generator depends on the speed of the machine and the output for
which the machine is designed.



)

Thete 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 2 few ens of large
cross sectional area are used and in compound field, both shunt and series field winding are used.

4. Armature core and winding
In the construction of DC generator, armature core is desigued as the rotating part and is buile in
cylindrical or drum shape with slots on its outer periphery. The putpose of armature is to house the
winding and to rotate the conductors in the uniform magnetic field. It is mounted on the shaft,
Itis build up of steel lamination which are insulated by each other by thin paper ot 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 armature 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 vendlating 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 conductivity copper wire is used
for making the coils, There ate two types of winding.
lap winding — Lap winding is used for high current, low voltage generators.
Wave winding — Wave winding is used for high volage, low current generators.

5. Commutator
The commutator provides the electrical connection between the rotating armature coil and the
stationary external circuit. It is essentially a cylindrical structure and is built 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. It 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
artanged in rocker arm in such a way that, it touches the commutator.
Brush pressure is adjusted by means of adjustable springs. If the bush pressute 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 buc
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 shafc is made up of mild steel having maximum breaking strength. It is used to teansfer the
mechanical power from or to the machine. All the rotating parts including the armature core,
commurator, cooling parts and mounted and keyed to the shaft.

OR

Derive the torque equation of a DC Motor.

B
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9b) A DC shunt machine develops an A.C. emf. of 250V, at 1500 rpm. Find it's torque and
mechanical power developed for an armarure current of SOA.

2 = % » 1000
60

W=
=157.08 radians/sec

Power = generated emf x armature current
=250 » 50 ‘
= 12500 watts.

Torque = power/speed

41



10(x) What are the merits and demerits of induction motor?

A. The most important advantage of an induction motor is that its construction is quite simple
in nature. The construction of the Stator is similar in both Synchronous motors as well
as induction motors. However, a slip ring is required to feed DC Supply to the Rotor in the
case of a2 Synchtonous Generator. These Slip rings are not required in a Squirrel cage
induction motor because the windings are permanently short circuited. When compared
with a DC Motor, the induction motor does not have Brushes and hence, maintenance
required is quite low. This leads to a simple construction.

B. The working of the motor is independent of the envirenmental condition. This is because
the induction motor 1s Robust and mechanically strong,

C. A Squirrel cage induction motor does not contain Brushes, Slip rings and Commutators.
Due to this reason, the cost of the motor is quite low. However, Slip Rings are used in
Wound type induction motor to add external resistance to the rotor winding.

D. Due to the absence of Brushes, there are no sparks in the motor. It can also be operated in
hazardous conditions,

E. Unlike synchronous motors, a 3 phase induction motor has a high starting torque, good
speed regulation and reasonable overload eapacity.

10(b) A 3-phase, 60 Hz induction motor has 2 poles. If the slip is 2% at a certain load, determine:

i) The synchronous speed ii) The speed of the rotor and iii) The frequency of the
induced e.m.f’s in the rotor.

(a) f = 60 Hzand p = (2/2) = 1 Hence synchronous speed, n, = (f/p} = (60/1) = 60 revis
or 60 » 60 = 3600 rev/min,

{b) Since slip,

§ = (2—2) « 100°

L1

i.e. the rotor runs at 38.8 « 60 = 3528 rev/min

{c) Since the synchronous speed is 60 rev/s and that of the rotor is 33.3 rev/fs, the rotating

magnetic figld cuts the roter bars at (60 — 38.3) = 1.2 revfs.

Thus the frequency of the e.m.f.'s induced in the rotor barsis 1.2 Hz.

OR
11() Exphin the working principle of 3- @ induction motor.

e A three phase induction motor has 2 stator and a rotor. The stator carries 4 3-phase winding
called as stator winding while the rotor carries a short circuited winding called as rotor



11(b)

winding. The stator winding is fed from 3-phase supply and the rotor winding derives its
voltage and power from the sator winding through electromagnetic induction. Therefore,
the working principle of a 3-phase induction motor is fundamentally based
on electromagnetic induction.

* Considera portion of a three phasc induction motor (see the figure). Therefore, the working
of a three phase induction motor can be exphined as follows

Stator Field Rotation

—— Air-Gup

0
Rotor @ Force on

Rotor Conducter

*  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 = 120£/P

*  The RMF passes through air gap and cuts the rotor conductors, which are stationary at start.
Due to reladve 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.

* Now, the current canrying rotor conductors are in 2 magnetic field created by the seator. 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.

*  Hence, the induction motor starts to rotate. From, the above discussion, it can be seen thar
the three phase induction motor is self-starting motor.

* The three induction motor accelerates till the speed reached to a speed just below the
synchronous speed.

Explain Speed-Torque Characteristics of 3- @ induction Motor with neat sketches.

The torque-speed characteristics of a 3-phase induction motor is defined as the curve plotted
berween torque developed and rotational speed of the motor. 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,

Gh
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s If the full-load torque is 1, then the starting torque or locked rotor torque is 1.5 times of 1
and the maximum torque (also known as breakdown torque) is 2.5 tmes of =.

e ‘The full load speed of the motor is N. Lf the mechanical load on the shaft is increased, the
motor speed will decrease until the clectromagnetic torque (or motor torque) is again equal
to the load torque. As soon as the two torques are cqual, the motor will run at a constant
speed but lower than the previous speed. Although, if the torque exceeds the breakdown
torque (2.57), the will suddenly stop.

e  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 cireuit i.e. the higher the rotor circuit resistance, the sharper the slope
of the curve.

¢ The small three-phase induction motors (below 10 kW rating) develop their maximum
torque at a speed about 80% of synchronous speed whereas large motors (more than 1000
kW rating) develop their maximum torque at a speed about 98% of synchronous speed.

12(a) Derive an expression for emf induced in a transformer secondary winding if Vvolts applied across
its primary winding.

Let,

N; = Number of turns in primary winding
Nz = Number of turns in secondary winding
Dy = Maximum flux in the core (in Wh) = (Bm x A)

f = frequency of the AC supply (in Hz)

As, shown in the fig., the flux rises sinusoidally to its maximum value @, from 0. It teaches to the
maximum value in one quarter of the cycle i.e in T/4 sec (where, T is time period of the sin wave of

the supply = 1/f).
Therefore,

average rate of change of flux =0, fery =% /4
Therefore,

average rate  of change of flux = 4 DPn . (Wh/s).
Now,

Induced emf per turn = rate of change of flux per turn

Therefore, average emf per turn = 4 S 2 (Volts).
Now, we know, Form factor = RMS value / average value
Therefore, RMS value of emf per tum = Form factor Xaverage emf per wrn.

As, the flux @ varies sinusoidally, form factor of a  sine  wave is 1.1

Therefore, RMS value of emf per twmn =  LIx4f @@= 44f @



12(b)

RMS value of induced emf in whole primary winding (E\) = RMS value of emf per turn X Number
of turns in primary winding

E= 4.44f Ni Oy £q 1
Similarly, RMS induced emf in secondary winding (Bz) can be given as
EZ = 4.44f N2 (I)m. EErANE AR e R b e AR CC[ 2

from the above equations 1 and 2,

E, E,
= —2 = 4.44f Om
N

1 2

This is called cthe emf equation of transformer, which shows, emf / number of turns is same for

both primary and secondary winding.
For an ideal transformer on no load, Ei = Vi and E:= V2.
where, Vi= supply voltage of ptimaty winding

V2 = terminal voltage of secondary winding
Explain open circuit and short circuit test on a transformer.

The open circuit and short ciccuit test are performed for determining the parameter of the
transformer like their efficiency, voltage regulation, circuit constant etc. These tests are performed
without the actual loading and because of this reason the very less power is required for the test.
The open circuit and the short circuit test gives a very accurate result as compared to the full load
test.

Open Circuit Test

The purpose of the open-citcuit test is to determine the no-load current and losses of the
transformer because of which their no-load parameters are determined. This test is pecformed on
the primary winding of the transformer. The wattmeter, ammeter and the voltage arc connected to
their primary winding. The nominal rated voltage is supplied to their primary winding with the help
of the ac source.

e (D)L

Seconcda
Vi G) § " % Opcn-CircllB;cd

v Winding hiv Winding

Circuit Diagram of Open Circuit Test on Transformer
The secondary winding of the transformer is kept open, and the voltmeter is connected to their
terminal. This voltmeter measures the secondary induced voltage. As the sccondary of the
transformer is open, thus no-load current flows through the primary winding.
The value of no-load current is very small as compared to the full rated current. The copper loss
occurs only on the primary winding of the transformer because the secondary winding is open. The
reading of the wattmeter only represents the core and iron losses, The core loss of the transformer
is the same for all types of loads.
Calculation of open-citcuit test
Let,

¢ Wp— waumeter reading

* Vi —voltmeter reading

ah



s Ip—ammeter reading
Then the iron loss of the transformer P,= Woand

Wg = V]_loCOS(Po ..............(1)
The no-load power factor is
Wo
Vll()

Working component L. is

Cospy =

Wo
Ly = — we vee veeeeea (2)

Putting the value of Wo from the equation (1) in equation (2) you will get the value of the working
component as

IW = IO COS(PO

Magnetizing component is
— 2 _ 12
In = IO It

No-load parameters are given below:
Equivalent exciting resistance is

Equivalent exciting reactance is

Vl
Xo = —
0 Im

Short Circuit Test
The shost circuit test is performed for determining the below mention parameter of the transformer.
e It determines the copper loss occur on the full load. The copper loss is used for finding the
efficiency of the transformer.
e  The equivalent resistance, impedance, and leakage reactance are known by the short circuit
test.
The short circuit test is performed on the secondary or high volige winding of the transformer.
The measuring instrument Jike wattmeter, volumeter and ammeter are connected to the high voltage
winding of the transformer. Their primary winding is short-circuited by the help of thick strip or
ammeter which is connected to its terminal.
The low voltage sousce is connected across the secondary winding because of which the full load
current flows from both the secondary and the primary winding of the tansformer. The full load
current is measured by the ammeter connected across their secondary winding,
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The circuit diagram of the short circuit test is shown below:

W

Secondary
Short-circuited

¥

i hv Winding v Winding
The low voltage source is applied across the secondary winding, which is approximately 5 to 10% of

the normal rated voltage. The flux is set up in the core of the transformer. The magnitude of the
flux is small as compared to the normal Aux.

‘The iron loss of the transformer depends on the flux, It is less occur in the short circuit test because
of the low value of flux. The reading of the wattmeter only determines the copper loss occureed, in
their windings. The voltmeter measures the voltage applied to their high voltage winding. The
secondary current induces in the transformer because of the applied voltage.

Calculaton of Short Circuit Test
Let,
e W.— Warmetcr reading
» Vi —voltmeter reading
¢ L —ammeter reading
Then the full load copper loss of the twansformer is  given by

I 2
P = '2_ﬂ) We And BscRes = W,

IZSC

Equivalent resistance referred ta the secondary side is
W
€s 12
2sc
Equivaleat  impedance  referred to  the  secondary  side  is  pgiven by

V.
Zes — IZSc
2s8¢C

The  equivalent reactance  referred to  the secondary side is  given by

Xes = \/(zes)z - (Res)z

The voltage regulation of the transformer can be determined ac any load and power factor after
knowing the values of Z., and R...

In the short circuit test the watemeter record, the total losses, including core loss but the value of
core loss are very small as compared to copper loss so the core loss can be neglected.

OR
Explain the construction of 1-¢b transformer.



Construction of Single Phase Transformer

Asingle phase teansformer consists of two windings viz. primary winding and secondary
winding put on a magnetic core. The magnetic core is made from thin sheets (called laminatdons)
of high graded silicon steel and provides a definite path to the magnetic flux. These laminations
reduce the eddy-curcent losses while the silicon steel reduces the hysteresis losses.

The laminations ate insulated from each other by enamel insulation coating. The thin laminations
are stacked together to form the core of the transformer. The air-gap becween the laminations should
be minimum so that the excitation current being minimum.

For a single phase transformer, there are two types of transformer constructions viz. the core
type and the shell type.

Core Type Transformer Construction

In core type construction of the transformer, the magnetic circuit consists of two vertical lags
{called limbs) and two horizontal sections called yokes. To minimise the cffect of leakage flux, half
of each winding is placed on each limb (see the figure).

The low-voltage winding is placed next to the core while the high-voltage winding over the low-
voltage winding to reduce the insulation requirements. Therefore the tvo windings are arranged
as concentric coils and known as cylindrical winding,

Yoke, Ly
.___.:‘_ _________ S S Wm{lmg
|

E T e [T
: dB 4 : N
: i N : N

Limb ,'. 1 ,: :’
i ! ] M
0
“ | Wndie
Core Type Constructinn

The laminations of the core type transformer are of U-1 shape as shown in the figure.

I-shape

U-Shape

Shell Type Transformer Construction

In the shell type construction of transformer, the magnetic circuit consists of three limbs, both the
primary and secondary windings are placed on the central imb and the two outer limbs complete
the low refluctance flux path. The each winding is sub-divided into sections viz. the low voleage (LV)
section and the high-voltage (HV) section, which are alternatively put one over the othec in the form
of sandwich {sce the figure). Therefore, such windings are called sandwich winding or disc winding
The cote of the shell type transformer is made up either U-T shape or E-I shape (sec the figure).
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Explain the working of p-n junction diode both in forward and reverse biases condirions. 12,

P-N TION DIODE:

A simple PN junction diode can be created by doping donor impurity in one portion and acceptor
impurity in other portion of a silicon or germanium crystal block. These make a p n junction at the
middle portion of the block beside which one portion is p type (which is doped by trivalent or
acceptor impurity) and other portion is n type (which is doped by pentavalent or donor impurity).
It can also be formed by joining a p-type (intrinsic semiconductor doped with a trivalent impurity)
and n-type semiconductor (intrinsic semiconductor doped with a pentavalent impurity) together
with a special fabricaton technique such that a p-n junction is formed.

A. Working Principle of Diode:

The n side will have a large number of electrons and very few holes (due 1o thermal excitation)
whereas the p side will have a high concentration of holes and very few electrons. Due to this, a

process called diffusion takes place. In this P-lype N-lypa

process free electrons from the o side will I YY)
diffuse (spread) into the p side and lg cooecconeses
combine with holes present there, leaving 2 e 2op0ecee Ij":! ® .9] '

positive immobile (not moveable) ion in Hole ;
the n side. Hence, few atoms on the p side Free Electrons |
are converted into negative jons. Similarly, .
few atoms on the n-side will get converted | |
to positive ions. Due to this large number I N
of positive jons and negative ions will
accumulate on the n-side and p-side respectively. This region so formed is called as depletion region.
Due to the presence of these positive and negative ions a static electric field called as "barrier
potential” is created across the p-n juncton of the diode.

B. Forward Bias Condition:
In 2 PN junction diode when the forward voltage is applied i.e. positive terminal of a source is
connected to the p-type side, and the negative terminal of the source is connected to che n-type side,
the diode is said to be in forward biased condition.

We know that there is 2 barrier potental across the P-typs N-type
junction. This barrier potential is directed in the 8858pPape0 a0
opposite of the forward applied voltage. So a diode I 208890000 R I
can qnly allow current to ﬂ.ow in the forward § "0 080808 o0 9 '}
direction when forward applied voltage is more = Gl i et
than barrier potential of the junction. This voltage Hole Free Elections

is called forward biased voltage. (For silicon diode,

itis 0.7 volts. For germanium dicde, it is 0.3 volts).

When forward applied voltage is more than this | I

forward biased voltage, there will be forward

current in the diode, and the diode will become

short circuited. Hence, there will be no more voltage drop across the diode beyond this forward



biased voltage, and forward current is only limited by the external resistance”>tesistance connected
in series with the diode. Thus, if forward applied voltage increases from zero, the diode will starc
conducting only after this voltage reaches just above the barrier potendal or forward biased voltage
of the junction. The time taken by this input voltage to reach that value or in other words the time
taken by this input voltage to overcome the forward biased voltage is called recovery time,
C. Reverse Bias Characteristics:

Now if the diode is reverse biased ie. positive terminal of the source is connected to the n-type end,
and the negative teaninal of the source is connected to the p-type end of the diode, there will be no
current through the diode except reverse saturation current. This is because at the reverse biased
condition the depilation layer of the

junction becomes wider with increasing P-lype  Depletion Region  N-type
reverse biased voltage. Although there is Polecccneocpme

a tiny current Aowing from n-type end '.9 2P0 0C0 e 0 e9 ."
to p-type end in the diode due to o eeceeoenmoened '

minority carriers. This tny current is
called reverse saturation current.
Minority carriers are mainly thermally
generated clectrons and holes in p-type —_ I I
semiconductor and n-type
semiconductor tespectively. Now if
reverse applied voltage across the diode is continually increased, then after cettain applied voltage
the depletion layer will destroy which will cause 2 huge reverse current to flow through the diode. If
this cucrent is not externally limited and it reaches beyond the safe value, the diode may be
permanently destroyed. This is because, as the magnitude of the reverse voltage increases, the kinetic
encrgy of the minority charge carriers also increase. These fast moving electrons collide with the
other atoms in the device to knock-off some more electrons from them. The electrons so released
further release much more electrons from the atoms by breaking the covalent bonds. This process
is termed as carrier multiplication and leads to a considerable increase in the flow of current through
the p-n junction. The associated phenomenon is called Avalanche Breakdown.

D. Characteristics Of P-N junction:
The volt-ampere chatacteristics of a diode explained by the following equations:

I=1I (eVbI(v_M-}') —1)

Where

I = current flowing in the diode, 10 = reverse saturation current

Vp = Voltage applied to the diode

V1 = volt- equivalent of temperature = k T/q = T/ 11,600 = 26mV (@ room temp)
n = 1({for Ge) and 2 (for Si)

It is observed that Ge diodes has smaller cut-in-

voltage when compatred to Si diode. The reverse I
sauration current in Ge diode is larger in
magnimde when compared to silicon diode.

When, V is positive the junction is forward biased

and when V is negative, the junction is reversing

hiased. When V is negative and less than VTH, the p
current is very small. But when V exceeds VTH, 7 \I’m rV
the current suddenly becomes very high. The
voltage VTH is known as threshold or cut in
voltage. For Silicon diode VTH = 0.6 V. At a
reverse voltage corresponding to the point P, there
is abrupt increment in reverse current. The PQ
porton of the characteristics is known as
breakdown region.

OR
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Draw the circuit diagram of half wave rectifier and explain its operation. 82

HALF WAVE RECTIFIERS:
Rectifiers are the circuits used o
to convert allernating current g
(AC} into direct cument (DC). AG Input
Hal-Wave  Reclifiers are

designed using a diode (D) and

a load resistor {RL) as shown in

Figure. In these rectifiers, only AC Input
one-half of the input waveform
is obtained at the output i.e. the
output will comprise of either ﬂ DC Oulput

positive pulses or the negative : (Pulsating Form)
pulses only. The polarity of the output voltage so oblained (across R} depends on the direction of the diode
vsed in the circuit of half-wave rectifier.

Further for the same case, if the input pulse becomes negalive, then the diode will be reverse biased and
hence there will be no current flow and no output voltage.

Next, one can connect a capacitor across the resistor in the circuit of half wave reclifier to obtain a smoother
DC output. Here the capacitor charges through the diode D during the positive pulse of the input while it
discharges through the load resistor RL when the input pulse will be negative. Thus the output waveform
of such a rectifier

- - -

+

2R, DC Output

FIYIE]

D
H. 3.} DC Output
[ it Riges]
y AC {nput 3 R | C {OCOuput T
i L L . :
Draw the circuit diagram of non-inverting amplificr and derive the expression for its output 4h
voltage
— V¥V
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Semester End Regular/Supplementary Examination, August, 2022

Degree B.Tech.{U.G) Program EEE Academic Year 2021- 2022
Course Code 20CS403 TestDuration 3 Hrs. Max. Marks 70 Semester ]
Course PYTHON PROGRAMMING
Part A (Short Answer Questions 5 x 2 =10 Marks)
No.  Questions (1 through 5) Leaming Outcome {(s) DaK
1 How variables are used in Python? 20CS403.1 £
2 Whatis the use of Pass statement? 2005403.2 L1
3 How the functions declared in the Python? 20CS403.3 L1
4 Define constructors in python 20CS403.4 L1
9 What is Graphical user Interface? 20CS403.5 L1
Part 8 {Long Answer Questions 5 x 12 = 60 Marks)
No.  Questions (6 through 15) Marks Leaming Oulcome{s) Dok
6(a) How the Program Development Cycle used in Python? aM 20CS403.1 L1
Explain the arthmetic and Relational operators used in the
6 (b) Python Programming. 8M 20C8403.1 L2
OR
7{a)  Discuss about Type Conversions and Expressions. M 20CS403.1 L2
7{b}  Write a Python program to convert centigrade to Fahrenheit. 4M 2005403.1 L3
8(a) Describe Python Break and Continue statements with examples. &M 2005403.2 L2
8 (b) :lvme a Python program to find the given number is Armstrong M 20CS403.2 13
umber.
OR
9(a)  Explain about Strings and Number Systems in python, 4M 20C5403.2 L2
9(b}  Discuss about List and Tuples in Python aM 2005403.2 L2
10(a) Explain about Functions as Abstraction Mechanisms. 6M 20C8403.3 L2
10 (b) g:::';l Function? Explain the Problem Solving with Top - Down &M 20CS403.3 L2
OR
Discuss in detail about the modules and explain any 4 modules
11 {(a) and their functions. aM 20C5403.3 L2
11{b) Explain installing packages via PIP. 4M 20C5403.3 L2
12(a) Write a Python Program on Multi-Level Inheritance. am 20C5403.4 L2
Write a Python Program on Composition. Compare Composition
12 (b) with Inheritance. 4M 20G5403.4 L3
OR
13 Define file. Explain the file operations with an example program. 12M 20C5403.4 L3
Compare the Behavior of Terminal Based Programs and GUI -
14 (a) Based Programs, aMm 20C8403.5 L2
14 (b) Explain the different methods of creating GUI with Python. &M 20C8403.5 L2
OR
Explain the following Mathematical Libraries: NumPy, matplotiib ,
15 Sympy, Pandas. 12M 20C5403.5 L2
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PYTHON PROGRAMMING

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

No.

1

Questions (1 through 5) Learning Outcome (s) DoK
How variables are used in Python? 2M 20CS403.1 L1

Python Variable is containers which store values. Python is not “statically typed”. We do not need to declare
variables before using them or declare their type. A variable is created the moment we first assign a value to
it. A Python variable is a name given to a memory location. It is the basic unit of storage in a program,
EXAMPLE:

Var = "NSRIT"

print(Var)

What is the use of Pass statement? 2M 20C54032 L1

pass is used when the user doesn't want any code to execute. So user can simply place pass where empty
code is not allowed, like in loops, function definitions, class definitions, or in if statements. Se using pass
statement user avoids this error..
Example
Using the pass keyword in a function definition:
def myfunction():

pass

How the functions declared in the Python? 2m 20CS403.3 L1
A function is a block of code which only runs when it is called.
In Python a function is defined using the def keyword:
Example
def my_function():
print("Hello from a function®)

Define constructors in python? 2m 20084034 L1
Constructors are generally used for instantiating an object. The task of constructors is fo initialize(assign
values) to the data members of the class when an object of the class is created. In Python the __init__()
method is called the constructor and is always called when an object is created.

Syntax of constructor declaration :

def __init__(self):

# body of the constructor

2084035 L1




9

What is Graphical user Inlerface? 2m

A graphical user interface is an application that has buttons, windows, and lots of other widgets that the user
can use to interact with your application. A good example would be a web browser. It has buttons, tabs, and
a main window where all the content loads.

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

No.
6 {a)

6 (b)

Questions {6 through 15) Learning Quicome (s) DoK

L3

How the Program Development Cycle used in Python? 4m 20CS403.1

1

Probiam
Definitian

Program Development

Life Cycle

Generally, the program development life cycle contains 6 phases, they are as follows....
- Problem Definition
- Problem Analysis
- Algorithm Development
- Coding & Documentation
- Testing & Debugging
- Maintenance

Explain the arithmetic and Relational operators used in the Python
Programming 8M Arithmetic operator =4M Relational operator =4m
Arithmetic operators

Arithmetic operators are used to perform mathematical operations like addition, subtraction, multiplication,
elc.

20Cs403.1 L2

Operator Meaning Example

+ Add two operands or unary plus X+y+2

- Subtract right operand from the left or unary minus x-y-2

* Multiply two operands X"y

/ Divide left operand by the right one {always results into float) xly

% Modulus - remainder of the division of left operand by the right X % y {remainder of xfy)
it Floor division - division that resulls into whole number adjusted to the left in the number line
xfly

* Exponent - left operand raised to the power of right X"y (x to the power y}

jf Arithmetic operators in Python

x=15

y=4

#Output: x +y =19
print(’x + y =" x+y)

# Output: x-y =11




print{’x - y =" x-y)

# Oulput. x *y =60
prntx * y ='x"y)

#Cutput: x/y=23.75
print{'x / y =", x/y)

#Output: x#/y=3
print(x /f y ='xily)

# Qutput; x ** y = 50625
print{x ™y ="x"y)

Run Code

Output

x+y=19
X-y=11
x*y=860
x/y=375
xly=3
X"y = 50625

Comparison operators
Comparison operators are used to compare values. It retums either True or False
according to the condition.

Operator Meaning Example

> Greater than - True if left operand is greater than the right X>y

< Less than - True if left operand is less than the right X<y

== Equal to - True if both operands are equal X==y
I= Not equal to - True if operands are not equal xl=y

>=  Greater than or equal to - True if left operand is greater than or equal to the right x
>= y

<= Less than or equal to - True if left operand is less than or equal to the right x <= ¥

Comparison operators in Python
x=10

y=12

# Qutput: x > y is False
print(’x > y is' x>y}
#Output: x <y is True
print(’x <y is",x<y)

# Output: x ==y is False
prin('x ==y is',x==y)
#Output: x 1=y is True
print{'x 1= y is' x!=y)

# Output: x >=y is False
print('x >=y is',x>=y)

# Oulput: x <=y is True
print('x <= y is', x<=y)
Run Code

Output

x> yis False




7 (a)

x<yis True
x ==y is False
x!=yis True
x >=yis False
x<=yis True
OR

Discuss about Type Conversions and Expressions? type conversion-4m 20084031 L3
Expressions-4m

Python defines type conversion functions to directly convert one data type to another.

There are two types of Type Conversion in Pyihon:

1. implicit Type Conversion
2. Explicit Type Conversion
IMPLICIT TYPE CONVERSION

In Implicit type conversion of data types in Python, the Python interpreter automatically converts one data
type to another without any user involvement

Example:

x=10

print("x is of type:" type{x})

y=10.6
print("y is of type:".type(y})

z=x+y

print(z)
print("z is of type:",type(2))
QOutput:
x is of type; <class 'int>
y is of type: <class 'float'>
206
Z is of type: <class float>
EXPLICIT TYPE CONVERSION
In Explicit Type Conversion in Python, the data type is manually changed by the user as per their
requirement. With explicit type conversion, there is a risk of data loss since we are forcing an expression
to be changed in some spegcific data type.
1. int{a, base): This function converts any data type to integer. ‘Base’ specifies the base in which
string is if the data type is a string.
2. float(); This function is used to convert any data type to a floating-point number.
# Python code to demonstrate Type conversion
# using int(), float()

# initializing string
s ="10010"

# printing string converting to int base 2

¢ = int(s,2)

print ("After converting to integer base 2 : °, end="")
print (c)

# printing string converting to float
e = floal(s)
print {"After converting o float : *, end="")




7{b)

print ()

Output:

After converting to integer base 2 : 18

After converting to float : 10010.0

An expression is a combination of operators and operands that is interpreted to produce some other
value. In any programming language, an expression is evaluated as per the precedence of its operators.
So that if there is more than one operator in an expression, their precedence decides which operation will
be performed first. We have many different types of expressions in Python.

1. Constant Expressions: These are the expressions that have constant values only.

Example:

# Constant Expressions
x=15+13

print{x)
# Arithmetic Expressions
x=40
y=12

add=x+y
sub=x-y
pro=x*y
div=x/y

print(add)

print{sub)

print(pro)

print{div)

Output

52

28

480

3.3333333333333335

3. Integral Expressions: These are the kind of expressions that produce only integer results
after all computations and type conversions.
Example:

# Integral Expressions
a=13
b=12.0
c=a+int(b)
print(c)

Wiile a Python program to convert centigrade fo Fahrenheit 4m 20054031 L3

# Python Program to convert temperature in celsius to fahrenheit

# change this value for a different result

celsius = 37.5

# calculate fahrenheit

fahrenheit = (celsius * 1.8) + 32
print{"40.1f degree Celsius is equal to %0.1f degree Fahrenheit’ %(celsius fahrenheit))
output:

5

T
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37.5 degree Celsius is equal to 99.5 degree Fahrenheit

Describe Python Break and Confinue statements with examples. Break-3m

continue-3m 20084032 L2
PYTHON BREAK STATEMENT

The break statement terminates the loop containing it, Control of the program flows to the statement
immediately after the body of the loop.

If the break statement is inside a nested loop (loop inside another loop), the break statement will terminate
the innermost loop

Syniax:

Break

Enter loop

test expression
of loop <

Exit Loop

Remaining body ™ &
of lnop

Flowchart of break statement in Python
Example
Python break
# Use of break statement inside the loop
for val in "string":

if val == "I":

break

print{val)
print{*The end")
Output

3
{

:
The end

PYTHON CONTINUE STATEMENT

The continue statement is used to skip the rest of the code inside a oop for the current iteration only. Loop
does not terminate but continues on with the next iteration.

Syntax of Continue

Continue




fest expression
of loop

cortinue?

Exit Loop

Remaining body
of iaop

lowchart of continue statement in Python
example
Example: Python continue
# Program to show the use of continue statement inside loops
for valin "string":

if val == "i":

continue
print{val)

print{"The end")
Output

S
t
r
n
g
I

8(b) Wiite a Python program to find the given number is Armsirong Number. 20054032 L3
Program-6m
# Python program to check if the number is an Armstrong number or not

# take input from the user
num = int{input(*Enter a number: "))




# initialize sum
sum=0

# find the sum of the cube of each digit
temp = num
while temp > 0:

digit = temp % 10

sum += digit ** 3

temp /= 10

# display the result
if num == sum:

print(num,”is an Amstrong number”)
else:

print{num,"is not an Armsirong number®)
Qutput 1

Enter a number: 663
663 is not an Armstrong number
QOutput 2

Enter a number: 407
407 is an Armstrong number

OR

9 (a) Explain about Strings and Number Systems in python  4m 20CS4032 L3
String is a collection of alphabets, words or other characters. It is one of the primitive data structures and
are the building blocks for data manipulation. Python has a built-in string class named str . Python sirings are
"immutable” which means they cannot be changed after they are created.

# defining strings in Python

# all of the following are equivalent

my_string = 'Hello'

print{my_string)

my_string = “Hello"
print{my_string)

my_string = "Hello"
print{my_siring)

# triple quotes string can extend multiple lines
my_string = ""Hello, welcome to
the world of Python™"
print(my_string)
outpul:

e Hello

s Hellg

o Hello

¢ Hello, welcome to

the world of Python
NUMBER SYSTEM IN PYTHON




—

—

types of Number System
The number system in python is represented using the following four systems:

Binary Number System (base or radix =2)

Octal Number System {base or radix = 8)

Decimal Number System (base or radix = 10)

Hexadecimal Number System (base or radix = 16)

BINARY NUMBER SYSTEM

A number system with base or radix 2 is known as a binary number system. Only 0 and 1 are used to
represent numbers in this system.

1) Binary to Decimal
For Binary to Decimal conversion, the binary number uses weights assigned to each bit position. like

a=100t

a=1"23 +0*2240*21+1*20

a= (8+0+0+1) =9

2) Binary to Octal

First convert binary number to decimal number by assigning weight to each binary bit.

a=1001

a=1"23+ 0*22+ 0*21 +1*20
a= (8+0+0+1) =9
Now, 9 can be converted into octal by dividing it by 8 until we get the remainder between {0-7).

{1001)2 = (9)0 =(11)s

8 (b) Discuss about List and Tuples in Python? 8m List-4m tuples-4m 20CS403.2 L2
LIST
Lists are used to store multiple items in a single variable.
Lists are one of 4 built-in data types in Python used to store collections of data, the other 3 are Tuple, Set,
and Dictionary, all with different qualities and usage.
Lists are created using square brackets:
Example
Create a List;
thislist = ["apple”, "banana”, “cherry’)
print{thislist)
LIST ITEMS
List items are ordered, changeable, and allow duplicate values.
List items are indexed, the first item has index [0), the second item has index [1] etc
ORDERED
When we say that lists are ordered, it means that the items have a defined order, and that order will not
change.
If you add new items to a list, the new items will be placed at the end of the list.
CHANGEABLE
The list is changeable, meaning that we can change, add, and remove items in a list after it has been
created.
ALLOW DUPLICATES
Since lists are indexed, lists can have items with the same value:
Example
Lists allow duplicate values:
thislist = ["apple”, "banana", “cherry”, "apple”, "cherry”]
print{thislist)

)



10 {a)

LIST LENGTH

To defermine how many items a list has, use the len() function:

Example

Print the number of items in the list:

thislist = ['apple”, "banana", "cherry”]

print{len{thislist))

TUPLE

Tuples are used to store multiple items in a single variable.

Tuple is one of 4 built-in dala types in Python used to stare collections of data, the other 3 are List, Set,
and Dictionary, all with different qualities and usage.

A tuple is a collection which is ordered and unchangeable.

Tuples are written with round brackets.

Example

Create a Tuple:

thistuple = ("apple”®, “banana”®, "chery”)

print(thistuple)

TUPLE ITEMS

Tuple items are ordered, unchangeable, and allow duplicate values.

Tuple items are indexed, the first item has index [0], the second item has index [1] etc.

ORDERED
When we say that tuples are ordered, it means that the items have a defined order, and that order will not
change.

UNCHANGEABLE
Tuples are unchangeable, meaning that we cannot change, add or remove items after the tuple has been
created.

ALLOW DUPLICATES

Since tuples are indexed, they can have ilems with the same value:
Example

Tuples allow duplicate values:

thistuple = ("apple", "banana", "cherry", "apple", "cherry"}
print(thistuple}

TUPLE LENGTH

To determine how many items a fuple has, use the len(} function:
Example

Print the number of items in the fuple:

thistuple = (*apple”, "banana”, "cherry"})

print{len({thistuple)}

Explain about Functions as Abstraction Mechanisms 76m 20084033 L3

Abstraction in python Absiraction is used to hide the intemal funcfionality of the function from the users.
The users only interact with the basic implementation of the function, but inner working is hidden. User is

familiar with that "what function does" but they don't know "how it does."

In simple words, we all use the smartphone and very much familiar with its functions such as camera, vaice-
recorder, call-dialing, etc., but we don't know how these operations are happening in the background. Let's
take another example - When we use the TV remote (o increase the volume, We don't know how pressing a

key increases the volume of the TV. We only know to press the "+ button to increase the volume.
ABSTRACTION CLASSES IN PYTHON
In Python, abstraction can be achieved by using abstract classes and interfaces.

A class that consists of one or more abstract method is called the abstract class. Abstract methods do not
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contain their implementation. Abstract class can be inherited by the subclass and abstract method gets its
definition in the subclass. Abstraction classes are meant to be the blueprint of the other class. An abstract
class can be useful when we are designing large functions. An abstract class is also helpful to provide the
standard interface for different implementations of components. Python provides the abe module to use the
abstraction in the Python program. Let's see the following syntax.
Syntax

from abc import ABC

class ClassName(ABC):

Define Function? Explain the Problem Solving with Top - Down Design 7

1040} 'Function definition -1m_problem solving with top down design -Sm

20084033 L3

Function: function is a self contained block of statements to perform some task
PYTHON PROGRAMMING - TOP-DOWN APPROACH OF PROBLEM SOLVING
Top-down design is the technigue of breaking down a problem into various major tasks needed to be performed. Each
of these tasks is further broken down into separate subtasks, and so on fill each sub-task is sufficiently simple to be
written as a self-contained or procedure module, The entire solution to the problem will then consist of a series of
simple modules.
In top-down design, you initially describe the problem you are working on at the highest or most general level. The
description of the problem at this leve! will usually be concemned with what must be done ~ not how it must be done.
The description will be in terms of complex, higher-level operalions. You must take all of the operations at this level
and individually break them down into simpler steps that begin to describe how to accomplish the tasks. If these simple
steps can be represented as acceptable algorithmic steps, you need not split them any further. If that is not the case,
then you split each of these second-level operations individually into still simpler steps. This stepwise refinement
continues until each of the original top-level aperations has been described in terms of acceptable shortest {primitive)
statements.

» The top-down approach is used in the system analysis and design process.
The top-down approach, starting at the general levels to gain an understanding of the system and gradually moving
down fo levels of greater detail is done in the analysis stage. In the process of moving from top to boitom, each
component is exploded into more and more details.
Thus, the problem at hand is analyzed or broken down into major components, each of which is again broken down if
necessary.

« The top-down process involves working from the most general down to the most specific.
The design of modules is reflected in hierarchy charts such as the one shown in Figure 10.1. The purpose of
procedure Main is to coordinate lhe three branch operations e.g. Get, Process, and Put routines. These three routines
communicate only through Main. Similarly, Sub1 and Sub2 can communicate only through the Process routine.

Main

L, ol

Gict Process Mut

Subi Sulyd

Advantages of Top-down Approach
The advanlages of the top-down approach are as follows:
a. This approach allows a programmer to remain “on fop of” a problem and view the developing solution in context.

Lk




The solution always proceeds from the highest level downwards. With other techniques, you may find yourselves
bogged down with very low-level decisions at a very early stage. It will be difficult to make these decinsions if it is not
clear as to how they may affect the overall solution of the problem.

b. This would be a very good way to delay decinsions on problems whose solution may not be readily available. At
each stage in the development, the individual operation will be split up into a number of more elementary steps. If you
are not sure how to proceed with Step 1 you can still work on Step 2.

¢. By dividing the problem into a number of sub-problems, it is easier to share problem development. For example, one
person may solve one part of the problem and the other person may solve another part of the problem.

OR

11 (a) Discuss in detail about the modules and explain any 4 modules and their 20CS403.3 L3
functions. Each module- 4'2 =Bm
Modules:Math,os,platform,json,Regex,random,Cmath,....etc
A Python module is a file containing Python definitions and statements. A module can define functions,
classes, and variables. A module can also include runnable code. Grouping related code into @ module
makes the code easier to understand and use. It also makes the code logically organized.
# A simple module, calc.py

def add(x, y):
return (x+y)

def subtract(x, y):

refurn (x-y)
IMPORT MODULE IN PYTHON - IMPORT STATEMENT
We can import the funclions, classes defined in a module to another module using the import
statement in some other Pyithon source file.
Syntax:
import module
When the interpreter encounters an import statement, it imports the module if the module is present in the
search path. A search path is a list of directories that the interpreter searches for importing a module. For
example, to import the module calc.py, we need to put the following command at the top of the script.
Note: This does not import the functions or classes directly instead imports the module only. To access
the functions inside the medule the dot{.) operator is used.

# importing module calc.py
import calc
print{calc.add(10, 2))

QOutput:

12

PYTHON MATH MODULE

Python has a built-in module that you can use for mathematical tasks.
The math module has a set of methods and constants.

MATH METHODS

Method Description

math.acos() Returns the arc cosine of a number

math.acosh(} Returns the inverse hyperbolic cosine of a number
math.asin(} Retumns the ar¢ sine of a number




math.asinh(} Retums the inverse hyperbolic sine of a number

math.atan() Retums the arc tangent of a number in radians
math.atan2() Retumns the arc tangent of y/x in radians
math.atanh(} Retums the inverse hyperbolic tangent of a numb

Random Module:
Python has a built-in module that you ¢an use to make random numbers.
The random module has a set of methods:

Method Description

sead() Initialize the random number generator

getstate() Returns the current internal state of the random number generator
setstate() Restores the internal state of the random number generator
getrandbits() Returns a number representing the random bits

randrange() Returns a random number between the given range

A RegEx, or Regular Expression, is a sequence of characters that forms a search pattern.
RegEx can be used to check if a string contains the specified search pattern.

REGEX MODULE

Python has a built-in package called re, which can be used to work with Regular Expressions.
Import the re module:

import re

REGEX IN PYTHON

When you have imported the re module, you can start using regular expressions:
Example

Search the string fo see if it starts with “The” and ends with "Spain™:

import re

txt = "The rain in Spain"
x = re.search(**The.*Spain$", txt}

REGEX FUNCTIONS

The re module offers a set of functions that allows us to search a string for a match:
Function Description
findall Returns a (ist containing all matches
search Returns a Match obiect if there is a match anywhere in the string
split Retumns a list where the string has been split at each match

sub Replaces one or many matches with a string

JSON is a syntax for storing and exchanging data.
JSON is text, written with JavaScript object notation.

R — = it — - = — ..._..___,_,.__.._1
o L = : :
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JSON IN PYTHON
Python has a built-in package called json, which can be used to work with JSON data.
Example

Import the json module:

import json

PARSE JSON - CONVERT FROM JSON TO PYTHON
If you have a JSON string, you can parse it by using the json.loads(} method.
Example

Convert from JSON to Python:

import json

# some JSON:
x = '{ "name”:"John", "age":30, "city":"New York"}

# parse X
y = json.loads(x}

# the result is a Python dictionary:
print(y["age™])

CONVERT FROM PYTHON TO JSON

If you have a Pyihon abject, you can convert it into a JSON string by using the json.dumps() method.
Example

Convert from Python to JSON:

import json

# a Python object (dict):
x={

"name”: "John",

"age": 30,

"city": "New York"
}

# convert into JSON:
y = json.dumps(x)

# the result is a JSON string:
print(y)

Explain installing packages via PIP  ? installing-4m 20054033 L2

Python pip is the package manager for Python packages. We can use pip lo install packages that do not
come with Python. The basic syntax of pip commands in command prompt is:

pip ‘arguments’

HOW TO INSTALL PIP?

Python pip comes pre-installed on 3.4 or older versions of Python. To check whether pip is installed or not
type the below command in the terminal.

pip --version

HOW TO INSTALL PACKAGE WITH PiP

We can install additional packages by using the Python pip install command. Let's suppose we want to

T ks R e TR T T T
FTp e -r--'f,'"—""""‘ffi-'i' ‘!'1"' ey i P TaES ¥ S
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install the Numpy using pip. We can do it using the below command.
Syntax:
pip install numpy

Write a Python Program on Multi-Level Inheritance ? program -8m 20CS403.4

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 a grandfather.

Base Class |[A ‘

Intermediatory |Ng
Class =

Derived Class |[FC

Multilevel Inheritance

# Python program to demonstrate
# muttilevel inheritance

{# Base class

class Grandfather:

def __init__(self, grandfathername):
self.grandfathername = grandfathemame

# Intermediate class

class Father{Grandfather):
def __init__(self, fathemame, grandfathername):
self fathername = fathername

# invoking constructor of Grandfather class
Grandfather.__init__ (self, grandfathemame)

# Derived class
class Son{Father):
def __init__(self, sonname, fathemame, grandfathername):
self.sonname = sonname

# invoking constructor of Father class
Father.__init__(self, fathername, grandfathername)

def print_name(self):
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print('Grandfather name ', self.grandfathemame)
print("Father name :*, seff.fathername)
print("Son name :", self.sonname)

# Driver code
s1 = Son('Prince’, 'Rampal’, ‘Lal mani’)

print(s1.grandfathemame)
s1.print_name()

Qutput:

Lal mani

Grandfather name : Lal mani
Father name : Rampal

Son name ; Prince

Write a Python Program on Composition. Compare Composition with Inheritance 7 4m  20CS403.4
WHAT IS INHERITANCE {IS-A RELATION)?

It is a concept of Object-Oriented Programming. Inheritance is a mechanism that aliows us fo inherit all the

properties from another class, The class from which the properties and functionalities are utilized is called

the parent class (also called as Base Class). The class which uses the properties from another class is

called as Child Class (also known as Derived class). Inheritance is also called an Is-A Relation.

Parent Cluss

extands

Child Class

Derived

In the figure above, classes are represented as boxes. The inheritance relationship is represented by an
arrow pointing from Derived Class(Child Class} to Base Class(Parent Class). The extends keyword
denotes that the Child Class is inherited or derived from Parent Class.
Syntax :
# Parent class
class Parent ;

# Constructor

# Variables of Parent class

# Methods

WHAT IS COMPOSITION (HAS-A RELATION)?
It is one of the fundamental concepts of Object-Oriented Programming. In this concept, we will describe a
class that referances to one or more objects of other classes as an Instance variable. Here, by using the
class name or by creating the object we can access the members of one class inside another class. it
enables creating complex types by combining objects of different classes. It means that a class Composite
can contain an object of another class Component, This type of relationship is known as Has-A Relation.
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Composita
class

¥

Componeant
class

Define file. Explain the file operations with an example program file def -1m file operations- 6m
program -5m 20C5403.4
FILES
Files are named locations on disk to store related information. They are used o permanently store data in a
non-volatile memory (e.g. hard disk).
Since Random Access Memory (RAM) is volatile (which loses its data when the computer is tumed off), we
use files for future use of the data by permanently storing them.
When we want to read from or write to a file, we need to open it first. When we are done, it needs to be
closed so that the resources that are tied with the file are freed.
Hence, in Python, a file operafion takes place in the following order:

Open afile

Read or write (perform operation)

Close the file
OPENING FILES IN PYTHON
Python has a builtin open() function to open a file. This function retums a file object, also called a handle, as
it is used to read or madify the file accordingly.

>>>f = open(’test.txt*} "~ # open file in current directory

>>> f = ppen{”C:/Python38/README.txt") # specifying full path

We can specify the mode while opening a file. In mode, we specify whether we want to read r, write w or
append a to [he file, We can also specify if we want to open the file in text mode or binary mode.

The default is reading in text made. In this mode, we get stings when reading from the file.

On the other hand, binary mode retumns bytes and this is the mode fo be used when dealing with non-text
files like images or executable files.

ZIOd Description

r Opens a file for reading. (default)

w Opens a file for writing. Creates a new file if it does not exist or truncates th
exists.

X Opens a file for exclusive creation. If the file already exists, the operation fa
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it does not exist.

t Opens in text mode. (default)
b Opens in binary mode.
+ Opens a file for updating (reading and writing)

f = gpen{*test.ixt®)  #equivalent to ' on'ri’

f= open(*fest.ixt’'w)) # write in text mode

il|=

= ppen{lima.bmp®,'r#b') # read and write in binary mode
CLOSING FILES IN PYTHON
When we are done with performing operations on the file, we need to properly close the file.
Closing a file will free up the resources that were tied with the file. 1t is done using the close() method
available in Python,
Python has a garbage collector to clean up unreferenced objects but we must not rely on it to close the file,

f = open(itest.ixt’, encoding = 'utf-8')
# perform file operations

f.close(}

example:
# a file named "geek”, will be opened with the reading mode.
file = open('geek.ixt', 'r'}
# This will print every line one by one in the file
for each in file:
print {each)
example:
# Python code to illustrate read{} mode
file = open("file.txt”, "r")
print (file.read())
example:
# Python code to illustrate read() mode character wise
file = open{*file.txt", "r")
print {file.read(5))
example
# Python code to create a file
file = open({'geek.txt','w')
fite.write{"This is the write command”)
file.write{"It allows us to write in a particular file")
file.close{)
example:
# Python code to illustrate append{} mode
file = open('geek.td','a")
file.write("This will add this line")
file.close{)

Compare the Behavior of Terminal Based Programs and GUI -Based Programs 4m 20CS403.5
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cu GUI

CLI is difficult to use. Whereas it is easy to use.
It consumes low memory. While consumes more memory.
In CLI we can cobtain high precision. While in it, low precision is obtained.

CLI is faster than GUL. The speed of GUI is slower than CLI.

EXPLAIN THE DIFFERENT METHODS OF CREATING GUI WITH PYTHON 8M 20CS403.5
Python provides various opfions for developing graphical user interfaces (GUIs). Most important are listed
below.
» Tkinter - Tkinter is the Pyihon inferface to the Tk GUI toalkit shipped with Python. We would look
this option in this chapter.
»  wxPython - This is an open-source Python interface for wxWindows hitp:/fwxpython.org.
s JPython - JPython is a Python port for Java which gives Python scripts seamless access to Java
class libraries on the local machine
TKINTER PROGRANMING
Tkinter is the standard GUI library for Python. Python when combined with Tkinter provides a fast and easy
way (o create GUI applications. Tkinter provides a powerful object-oriented interface to the Tk GUI toolkit.
Creating a GUI application using Tkinter is an easy task. All you need to do is perform the following steps -
« Import the Tkinter module.
« Create the GUI application main window.
s  Add one or more of the above-mentioned widgets to the GUI application.
« Enter the main event loop lo take action against each event triggered by the user.
EXAMPLE
#usribin/python

import Tkintes

top = Tkinter.Tk{)

# Code 1o add widgets will go here...
top.mainloop()

This would create a following window -

T b B E)()

TKINTER WIDGETS

Tkinter provides various controls, such as butions, labels and text boxes used in a GUI application. These
controls are commonly called widgets.

There are currently 15 types of widgets in Tkinter. We present these widgets as well as a brief description in
the following table -




Sr.No.

Operator & Description

Button
The Button widget is used to display buttons in your application.

Canvas
The Canvas widget is used to draw shapes, such as lines, ovals, polygons and rectangles, in
your application.

Checkbutton
The Checkbutton widget is used fo display a number of options as checkboxes. The user can
select multiple options at a fime.

Entry
The Entry widget is used to display a single-line text field for accepting values from a user.

Frame
The Frame widget is used as a container widget fo organize other widgets.

Label
The Label widget is used to provide a single-line caption for other widgets. It can also contain
images.

Listbox
The Listbox widget is used to provide a list of options to a user.

Menubuttcn
The Menubutton widget is used to display menus in your application.

EXAMPLE
Try the following example yourself -

import Tkinter

\import tkMessageBox

top = Tkinter. Tk()

def helloCallBack():
kMessageBox.showinfo{ "Hello Python”, "Hello World")

B = Tkinter Button(top, text ="Hello", command = helloCallBack)

B.pack()
top.mainloop() -

When the above code is executed, it produces the following result -
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(OR)
Explain the following Mathematical Libraries: NumPy, matplotlib , Sympy, Pandas ? 12M  20CS403.5
WHAT IS NUMPY?
NumPy is a Python library used for working with arrays.
It also has functions for working in domain of linear algebra, fourier transform, and matrices.
NumPy was created in 2005 by Travis Oliphant. It is an open source project and you can use it freely.
NumPy stands for Numerical Python.

WHY USE NUMPY?

In Python we have lists that serve the purpose of arrays, but they are slow to process.

NumPy aims to provide an array object that is up to 50x faster than traditional Python lists.

The array object in NumPy is called ndarray, it provides a lot of supporting functions that make working
with ndarray very easy.

Arrays are very frequently used in data science, where speed and resotirces are very important.
FINDING LCM {LOWEST COMMON MULTIPLE)

The Lowest Common Multiple is the least number that is common multiple of both of the numbers.
Example

Find the LCM of the following two numbers:

import numpy as np

numi =4

num2 = 6

X =np.lem{num1, num2)

print{x)

Example

Find the LCM of the values of the following array:

import numpy as np

arr = np.array([3, 6, 9])

X = np.lcm.reduce(arr)

print{x)

Example

Find the LCM of the values of the following array:

import numpy as np

arr = np.array([3, 6, 9]}

x = np.lcm.reduce(an)

print(x)

MATPLOTLIB PYPLOT

PYPLOT

Most of the Matplotlib utilities lies under the pyplot submodule, and are usually imported under the plt alias:
import matplotlib.pyplot as pit

Now the Pyplot package can be referred to as plt.
Example

Draw a line in a diagram from position (0,0) to position (6,250):




import matplotlib.pyplot as pit
import numpy as np

xpoints = np.array([0, 8])
ypoints = np.array([0, 250})
plt plot{xpoints, ypoints)
plt.show()

Result:

2530 4

SymPy is a Python library for symbolic mathematics. It aims to become a full-featured computer algebra
system (CAS) while keeping the code as simple as possible in order to be comprehensible and easily
extensible. SymPy is written entirely in Python.

SymPy only depends on mpmath, a pure Python library for arbitrary floating point arithmetic, making it
easy to use.

Installing sympy module:

SymPy as a calculator:

SymPy defines following numerical lypes: Rational and Integer. The Rational class represents a rational
number as a pair of two Integers, numeralor and denominator, so Ralional(1, 2) represents 1/2,
Rational(5, 2) 5/2 and so on. The Integer class represents Integer number.

Example #1:

Python3

# import @verything from sympy module
from sympy import *

a = Rational(5, 8)

print{"value of ais :" + slr{a})

b = Integer(3.579)
print(*value of bis :" + str(b))

Output:

value of a is :5/8

value of b is :3

SymPy uses mpmath in the background, which makes it possible to perform computations using arbitrary-
precision arithmetic. That way, some special constants, like exp, pi, oo (Infinity), are treated as symbols
and can be evaluated with arbitrary precision.

# import everything from sympy module

from sympy import *

# you can't get any numerical value

p=pi¥3

print{"value of pis :* + str(p)}

# evalf method evaluates the expression to a floating-point number

I
-
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g = pi.evalf(}
print("value of q is :" + str{g))
# equivalenttoe*1ore ™ 1
r=exp(1).evalf{)
print("value of ris .* + str{r))
s = (pi + exp(1)).evali()
print("value of s is :" + str(s))
rsit = oo + 10000
print("value of rsltis ;" + str(rslt})
if 0o > 9999999
print{*True")
else;
print(“False")

Output:
value of p is :pi*3
value of q is :3.14159265358979
value of r is :2.71828182845905
value of s is :5.85967448204884
value of rsltis :00
True
Pandas is an open-source library that is made mainly for working with relational or labeled data both
easily and intuitively. It provides various data structures and operations for manipulaling numerical data
and time series. This library is built on top of the NumPy library, Pandas is fast and it has high
performance & productivity for users.
Advantages

Fast and efficient for manipulating and analyzing data.

Data from different file abjects can be loaded.

Easy handling of missing data {represented as NaN) in floating point as well as non-floating point
data

Size mutability; columns can be inserted and deleted from DataFrame and higher dimensional
abjecls

Data set merging and joining.

Flexible reshaping and pivoting of data sets

Pravides time-series functionality.

Powerful group by functlionality for performing split-apply-combine operations on data sets.
Getling Started
The first step of working in pandas is to ensure whether it is installed in the Python folder or not. If not
then we need to install it in our system using pip command. Type cmd command in the search box and
locate the folder using cd command where python-pip file has been installed. After locating it, type the
command:
pip install pandas
Creating a Series
In the real world, a Pandas Series will be created by loading the datasets from existing storage, storage
can be SQL Database, CSV file, an Excel file. Pandas Series can be created from the lists, dictionary, and
from a scalar value etc.
Example:

Python3

import pandas as pd
import numpy as np
# Creating emply series




ser = pd.Series()
print(ser)

# simple array

data = np.amay([q', ', '¢", k', 's])
ser = pd.Series(data)

print(ser)

Output:

Series([], dtype: float64)

0 g

1 e

2 e

3 k

4 s

dtype: object

Creating a DataFrame:

In the real world, a Pandas DataFrame will be created by loading the datasels from existing storage,
storage can be SQL Dalabase, CSV file, an Excel file. Pandas DataFrame can be created from the lists,
dictionary, and from a list of dictionaries, etc.

Example:

Pythond

import pandas as pd

# Calling DataFrame constructor
df = pd.DataFrame()
print{df)
# list of strings
Ist = [Geeks', ‘For', 'Geeks', 'is’,

‘portal’, for', ‘Geeks']

# Calling DataFrame constructor on list

df = pd.DataFrame(lst)

print(df)

Output:
Empty DataFrame
Columns: []
Index: [l

0
0 Geeks
1 For
2 Geeks
3 is
4 portal
5 for
6 Geeks
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1 'Nadimpalli Satyanarayana Raju Institute of Technology

{Autonomous). IQAC: Quality Management System (QMS)

Semester End Regular/Supplementary Examination, August, 2022

Degree B.Tech. (U.G) Program ECE Academic Year 2021 - 2022
Course Code - 20ESX01 Test Duration 3 Hrs. Max. Marks 70 Semester I
Course ENGINEERING DRAWING

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

No.  Questions (1 through 2) Learning Outcome (s) DoK
A hexagonal plate side of base 30mm and it is resting on HP and
1 verpendicuar fo VP, 20ESX01.3 L1 [5]
A sfraight line of AB 50 mm long is 60mm above HP and 50mm in J
2 front of the VP. The line inclined with an angle of 30°to HP and  20ESX01.2 u s

parallel to VP. Draw its projections.
Part B (Long Answer Questions 5 x 12 = 60 Marks)

No.  Questions (6 through 10) . Leaming Outcome (s) DoK

3{a)  Construct a pentagon of side 40mm when one side is Horizontal. 20ESX01.1 L2 (%)
The foci of an ellipse are 108 mm apart and the major axis is 120

3(b)  mm long. Construct an ellipse using oblong method. Draw a tangent 20ESX01.1 L3 ['6]
and normal to the elfipse at a point on it 50 mm from its centre

OR

Draw a full size diagonal scale of RF=2 and long enough to 1

4(a) measure up to 5 centimeters. Show on this scale the following 20ESX01.1 L3 [é
distances 2.35 centimeters

4b) Draw a vemier scale of R.F=5 to read 1/5 cm and 1/25 cm and to 20ESX01.1 L2 [5:[

measure up to 5 cm. Mark on the scale distances of 2.12 cm

Draw the projections of a straight line AB of 80mm long, in the
following positions: [2‘,]
5(a) (i) Perpendicular to the HP and parallel to VP 20ESX01.2 L2
(ii} Parallel to and 30 mm in front of the VP and on the HP
(iii} inclined at 30° to the VP and parallel to HP .
A line PQ, 100 mm long, is inclined at 45° to the H.P and at 30° to
S{b} the VP. A point P is 40mm from both the planes. Draw the 20ESX01.2 L3 [é]
projections of PQ,
OR
A line CD, 80mm long, it is inclined at 25° to HP and 30° o VP. End
C in the first quadrant and 25 mm and 15 mm from HP and VP
respectively. Draw the projections; find tue length and true
inclination, Locale the traces

20ESX01.2 2 ]

Draw & rhombus of diagonals 100 mm and 60 mm long, with the
longer diagonal harizontal. The figure is the top view of a square of
7(a) 100 mm long diagenals, with a comer on the ground. Draw s front 20E8X01.3 L2 [6']
view and delenmine the angle which its surface makes with lhe
ground.

Hexagonal plate of negligible thickness is of 25 mm side, lying in
7(b) suchaway that oné of its comers touches on the HP and the plane 20ESX01.3 L3 [51
makes an angle of 609 with the HP and 30° with the VP. Draw the
projections.
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8(a)

8 (b)

10

"

12

OR

The circular plate of negligible thickness and S0mm diameter is on
the HP and 30° inclined to HP and 45° inclined to VP. Draw its
projections.

A mirror of size 560mm * 290mm is fixed on a wall on one of its
shorter edges. The mirror is S0 fixed that it appears as a square in
the front view. Draw the projections of the mirror Find its inclinations
with the wall and the ground?

A pentagonal prism, side of base 25mm and axis 50mm long rests
with one of its edges on the HP such that the base containing that
edge makes an angle of 30° to the HP and its axis is parailel to the
VP, Draw iis projections.
. OR

Draw the projections of a pentagonal prism of base side 30mm and
axis length 60ram rests on the HP. The axis is inclined at 45° to the
HP and paralle} to the VP?

Draw the front view, top view and side view from the isometric View.
All dimensions are in mm.

20ESX01.3

20E5X01.3

20ESX01.4

20ESX01.4

20ES5X01.5

20ESX01.5

L3

L3

L4

L4

3

(6l

o

ft2]

[i2v
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Nadimpalli Satyanarayana Raju Institute of Technology (Autonomaus). IQAC: Quality Management System (QMS)

Semester End Regular/Supplementary Examination, August, 2022

Degree B. Tech. (U.G.) | Program CE,EEE & ME Academic Year  2021-2022
Course Code AESX04 . TestDuration 3Hrs, Max, Marks 70 |Semester Il
Course ENGINEERING MECHANICS
Part A {Short Answer Questions 5x 2= 10 Marks)
No. | Questions {1 through 5) Leaning Oulcome (s) | Dok
1 Define Triangle Law of Forces 20ESX04.1 L1
2 Statethe laws of Friction 20ESX04.2 L1
3 SSéal;l:hlhe location of Centroid of Semi Circle whose Radius is R with a 20ESX04.3 L1
4 Differentiate between Rectilinear and Curvilinear Molions 20ESX04.4 L2
5 | State the Work Energy Theorem 20ESX04.5 L1
Part B {Long Answer Questions 5 x 12 = 60 Marks)
No. | Questions (6 through 15) Marks | Leaming Outcome (s) | Dok
Define Force, components of the Force, and the Resuffant of
6 (a) the Force with examles &M 20E5X04.1 L2
6(b) | Stale and prove LamPs thearem 6M 20ESX04.1 L2
OR
7{a) | Define the Free body Diagrarm, illustrate with two examples 6M 20E£5X04.1 L2

Two spheres each of -1000N and of radius 25cm rest in a
horizontal channe! of width 90cm as Shown in figure. Find the
rezction at the point of Contact A, B and G

7(b) 6M 20ESX04.1 L3
What is the value of P in the system shown in the figure fo cause
the motion to impend? Assume the pulley is smooth and
coefficlent of friction between the other two contact surfaces is
0.20
o
8(a) 8M 20ESX04.2 L3
. 754N
8(b) What are the different conditions of Equilibrium, also write the M 20ESX04.2 L1

equilibrium equations in Spalial force System

OR
A body of weight 200 N is placed on a rough horizontal plane, If
the coefficient of friction between the body and horizontal plane is
9(a) ' 0.3, determnine &M 20ESX04.2 L2
a) Horizontal force required to impend motion
b) Pull at an angle 30 fo horizontal required to impend



9(b)

10 (a)

10(b)

11 (a)

1{)

12 (a)

12(b)

13(a)

0%
mattn 4
reril
., o=l
S e EenX
F=pN K

A Block weighing ' W' Newton's Is placed upon a plane inclined at
an angle ‘0 * with Horizontal. What happens if the angle of friction
' ¢ is(a)grealerthan‘ €' (blequallo' & ®f{c)less than ‘@

Locate the centroid of T — section shown in figure

A

Differentiate between Centroid and Centre of Gravity

OR
Locate the centroid of a Frustum of a cone of height 8em and
having a Diameter of Scm and Bem at top and hotiom of the
frustum of the cone respectively,
Locate the centroid of the following figure

T --mso-.—i;m =
=< T
1“: [
i
nl| & +h |2 I
o Bt 1 ]

A Iifl can operate under a maximum of 8 persons; mass of the lift
is 800Kg.Determine the limits of tenslon if the lift accelerates at
constant rate of 1 m/s? either upwards or downwards. Take
average welght of a person as 750N
A motorist travelling at a speed of 70 kmph, suddenly applies
brakes and halts afier 50m. Determine

a) The time required to slop the car

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

o—0o>

OR
A Fatlicle is projecled vedtically upwards from the
ground wilh an initial velocity of u m/sec. 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

4M

6M

&M

4M

&M

&M

6M

6M

20ESX04.2

20ESX04.3

20E8X04.3

20E5X04.3

20ESX04.3

20ESX04.4

20ESX04.4

20ESX04.4

L3

L3

L3

L3

L3



13 {b)

14

15

the upward motion of the particle
A bullet fired from a height of 120m at a velocity of 360kmvhr. at
an angle of 300° upwards, neglecting the Air Resistance, find
altotal time of flight b)Horizontal Range of bullet, ©) Max .height
reached by the bullet d)iinal velocity of the bullst just before
touching the ground

Find the Power of a locomotive, drawing a lrain whose weight
including that of engine is 420 kN up an incline 1 in 120 at a
steady speed of 56 kmph, the frictional resistance being 5 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 lhat the
resistance to motion remains the same

OR
Derive the Wark Energy equation for translation.

&M

Ll

M

20ESX04.4

20ESX04.5

20ESX04.5

L3

L3
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Semester End Regular/Supplementary Examination, August, 2022

Degrae B. Tech.(U.G.) Program ECE Academic Year 2021- 2022

Course Code  20EE2(1 TestDuration ~ 3Hrs, Max.Marks 70 Semester I

Course Network Analysis and Synthesis

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

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

1 Write about source transformation. 20EE201.1 L1
2 State Norton's Theorem. 20EE201.2 L1
3 Define time constant and write its significance. 20EE201.3 L1
4 Give the conditions of Series and Paralle! resonance. 20EE201.4 L1
5 Wiile the relation between Z and Y parameters. 20EE201.5 L1

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

No.  Questions (6 through 15) Marks  Learning Oulcome (s) DoK
Determine the current through 50 ohm resistor

6 (a) 6M 20ESX05.1 L3
Tivtyrn B
6(b) Explain Mesh Analysis with an example, 6M 20ESX05.1 L2
OR
For the network shown in Figure, draw the following
a) Graph
b) Tree
¢) Dual netwark.
20 50
7{a) - 6M 20ESX05.1 L2
+ §F
100 sinmt 3a L
0.235H piF an

For the fallowing network writedown number of branches,nodes
and links. Write incidence matrix also

6M 20ESX05.1 L3




B(a) State and Explain Compensation theorem with an Example. 8M 20ESX05.2 L2
Replace the network to the left of the terminals ‘ab’ by its
Thevenin's equivalent circuit, Hence determine ‘I’
602 20

M H _{_I
o) 3 aM 20ESX05.2 13
B =Tov ‘o Jan 100 :
B - F
20V
oR
9(a) Realize Z(s) = (53 +4S)/(S"4 +108*2+0)in Cauer | fonms BM 20ESX05.2 L3
9(b) State and explain the properties of pasitive real function 6M 20ESX05.2 L2

From the RLC circuit given find i(0+), di/dt and d?i/dt? at t=0+, if the
switch is closed at t=0

200 S0H  2pF :f= 0
10 12M 20ESX05.3 L3
+ﬁ— .
S

V=500V

OR

1) Eﬁjcgbe the procedure for evaluation of initial conditions of R, L 6M 20ESX05.3 L2

Find v{t) for t 2 0 and initial energy stored across a capacitor for
the circuit shown in Fig.1. When the swilch is opened att=0.

t=0
602

11(b) S 1\ &M 20ESX05.3 L3
2av (T LF-LV@) 120 40

G’N

12(a) Explain dot conversion for coupled circuils. 1M 20ESX05.4
12(b} Derive expression for seff and mutual inductance. BM 20ESX054
OR
In the circuit shown in below Figure.6 R = 2 ohns, L = 1 mH, and
C=04yF.
a) Find the resonant frequency and the half-power frequencies.
b) Calculate the quality factor and bandwidth.

L
13 “ 12M 20ESX05.4 L3

L

20 s wt




Determine Y — parameters of the below Figure. Hence determine
the h-parameters. 5 L

I 20
+ —WW—o +
20

14 12M 20ESX05.5

Vv 10} gln Va

— i — {1 —

OR
Derive the relation between h-parameters and Z-parameters of a

15(a) two port nelwarks, 6M 20E8X05.5

Delermine the Z - Parameters and transmission paramelers of
the current shown in

II=> 50 30 I
15(b) 6M 20ESX05.5
2Q
2y
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Degree
Course Code
Course

Part A {Short Answer Questions 5 x 2 = 10 Marks)
Questions (1 through 5)

Define time complexity and space complaxity.
Compare Linked list with Arrays.

Define a stack with an example.

Define a Binary tree with an example.

List any 4 applications of spanning trees.
Part B (Long Answer Questions 5 x 12 = 60 Marks)
Questions (6 through 15)

Explain the Binary search with an example.
Explain the Bubble sort with time complexity.

No.
1
2
3
4
4]

No.
6 (a)
8 (b)

7(a)
7 (b}

8 (a)
8 (b)

9(a)
9 (b)

10 (a)
10 (b)

11 (3}
11 (b)

12 {a)
12 (b)

13

14 (a)
14 (b)

15

A T 00 Gl
: = it Fhre

S b e ik

B. Tech. {(U. G.) CSE/CSM/ICSD

TestDuration 3 Hrs. Max Marks 70 Semester

Data Structures Using 'C’

Explain algorithm for Linear Search with an example.
Wrile the insertionsort algorithm and apply it to sort the following
elements 11, 25, 13, 32, 17

Explain the Single linked list representation and traverse the List,
Explain with an algorithm to insert and delete elements using Single

Explain the Double linked list with examples.
ExplainSparse Matrix Representation using Linked List.

Explain the conversion of infix to postfix with expression:
a+b'c+{d'et)’g
Explain the applications of Stack.

Write an algorithm to perform Circutar Queue with an example.
What are the differences betwaen priority queues and Dqueue?

Explain the In order, pre order, post order tree traversal with an
Explain the Binary Tree and Binary Search Tree.

Construct a Binary Tree fram the following list
Inorder:4 10 12 15 18 22 24
Preorder: 24 15 10 4 12 22 18

Compare Breadth First Search with Depth First Search.
Explain Breadth First Search with examples.

Find the minimum cost spanning tree by using Prim’s Algorithm.

il g

Semester End Regular/Supplementary Examination, August, 2022

Academic Year

Marks

6M
6M

6M

&M
&M

6M
6M

6M
6M
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12M

6M
6M

12M
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20C5201.1 L2
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20CS201.3 L2
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N S RAJU INSTITUTE OF TECHNOLOGY
(AUTONOMOUS)
SONTYAM , ANANDAPURAM, VISAKHAPATNAM — 531 173

SCHEME OF EVALUATION
Degree B.Tech.(U.G) Program CSE/CSM/CSD Academic Year 2021 - 2022
Course Code  20CS5201 TestDuration  3Hrs, Max. Marks 70 Semester I
Course Data Structures Using ‘C’
No.  Questions {1 through 5} Marks
1 Definition of time complexity (1 M) I M
Definition of space complexity. (1 M)
2 Any 4 difference of Linked list and Arrays, (2M) 2M
3 Definition of stack (1 M) 2M
Example of Stack. (1 M)
4 Definition of a Binary tree (1 M) 2M
Binary Tree representation (1 M)
. - . Z2M
5 Listany 4 applications of spanning frees, (2M)
No.  Questions {6 through 15) Marks
6(a) Explanation of the Binary search (2M) M
Performing binary search on integers (4M)
6 (b) Explanation of the Bubble sort with an example (5 M) &M
Binary search time complexity. (1M)
Linear Search Algorithm (3M)
@ Linear Search example (3M) oM
70) Insertion sort algorithm (3 M) &M
Apply it to sort the following elements 11, 25, 13, 32, 17 (3 M)
8 (a) Single iinked list representation in memory (3 M) 6M
Traversal Algorithm, {3 M)
8(b}  Single linked list Insertion algorithm (3M) 6M

(Insert beginning(aDending Epbefore and atter the given node)

Single linked list defetion algorithm (3M)
ettt -

o 60 ity g, @) kit 0



9{a)

9 (b)

10{(a)

10 (b)

1(a)

11 {b)

12 (a)

12 (b)

13

14 (g}

14 {b)

15

Explanalion of Double linked list with examples. (6M)

Dedinition of Sparse Matrix {2 M)
Representation using Linked List. (4 M)

Conversion of infix lo postfix with expression:  (6M)

atb'c{d'e+)"g
Any 6 applications of Stack, {(8M}

Algorithm of Circular Queue (Insertion and deletion)
Example of circular queue

Any 6 differences between priority queues and Dequeue. {6 M)

Definition of In order, pre order, post order iree traversal {3 M)
(3M)

Traversal result of all 3 with binary tree

Explanation of Binary Tree. (3 M}
Explanation of Binary Search Tree. (3 M)

Construct a Binary Tree from the following list
Inorder:4 10 12 15 18 22 24
Preorder: 24 15 10 4 12 22 18

List any 4 comparisons of BFS with DFS, {6M)

Explanation of Breadth First Search (3 M)
Example of BFS for any graph {3M)

Prim’s Algorithm 4M)
Constructing MST for the graph (6 M}
Cost of MST M)

(6 M)

oM

6M

6M

6M

&M

6M

6M

6M

12M

6M

6M

12M



Answers  key (Ds UC)
,T-B-‘Ef/l’\ "@S&H}Z CCSE/ CSM,) CSD)

‘9 Time Complexity: The time complexity of an algorithm is basically the running time of a program as a
funclion of the input size. It is represented as T(N) where N is no of inputs.
Space Complexity: The Space complexity of an algorithm is the amount of computer memory that is
required during the program execution as g function of the input size. . it is represented as S(N) where
N is no of inputs.

_ LINKED LISTS

1. Linked lists are not stored in

1. Arrays are stored in contiguous

location. contiguous location.

2. Fixed in size. 2. Dynamic in size,

3. Memory is allocated at compile time, 3, Memory is aflocated at run time,

4. Uses less memory than linked ligts, 4. Uses more memory because it stores
both data and the address of next node.

3. Elements can be accessed easily. 5. Element accessing requires the
traversal of whole linked list.

6. Insertion and deletion operation takes 6. Insertion and deletion operation is

time. faster,

?) STACK: A stack is a linear data structure which uses the same principle, i.e., the elements in a
stack are added and removed only from one end, which is called the lop. Hence, a stack is called a
LIFO(Last-In,Firsi-Out) data structure as the element that is inserted last is the first ons to be taken
out,

Eg : stack of plates, Rack of books, Undo operation in MS-word,

9 BINARY TREE: in a normal tree, every node can have any number of children, A binary tree is a
special type of tree data structure in which every node can have a maximum of 2 children. One is
known as a left child and the other is known as right child. In 3 binary tree, every node can have
either 0 children or 1 chitd or 2 children but not more than 2 chitdren.

5) Applicalions of Spanning trees:

1. used in airline routing

2. used lo design routing algorithm

3. used in travelling to find shortest path
4. used to design networks .

6a) BINARYSEARCH

Binary Search is one of the fastest searching algorithms. It is used for finding the location of an element in
a linear amay. {{ works on the principle of divide and conquers lechnique. Binary search is a searching
algorithm that works efficiently with a sorted list,

Algorithm:




Step §: IF POS=-1
PRINT *VALUE IS NOT PRESENT INTHEARRAY"

[ENDOFIF]
Step GEXIT

Binary Search

A

[#] 1 S <1 3 11 s F =
Sgarch 23 | 2 | = | = I e ] 16 | 23 38 586 | 1228 | RSl
i =3 (] 7 H Hoex

£l

=3 =05
taakor 2% Holf

23~ 8B4
takr: 12 Hadf

Fowrnd 2.3,

Complexity of Binary Search Algarithm : Offogn)

6b) BUBBLE SORT: Bubble sort is a very simple method that soris the array elements by repeatedly moving the largest
element to the highest index positicn of lhe amays.

ALGORITHM:
Step 1: RepeatStep2For1=toN-1
Step 2: RepeatForJ=0toN-|

Step 3: IFA[J]>A[J+1]

SWAPA[J]andA[J+1]

[END OF INNER
LOOP]
[ENDOFOUTERLOOP]
Step4:End

Bubble Sort Example Codingconpiler.com

4|2]s|a

a0 1wy

E‘-‘[l Iz_ 4 5‘t|‘3
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'7(0) Hingod Seastch mﬂ?éi.dﬂm |

LINEAR_SEARCH (A,N,VAL)
Step 1; (INITIALIZEJSETPOS=-1
Step 2 : [INITIALIZEJSETi=1

Step 3:RepeatStepdwhilel<=N
Step 4:IF Alj=VAL
SET POS=|
PRINT POS
Go fo Step 6
([END OF IF]
[ENDOFLOOP]
SETI=I+1
Step §: IF POS = -1
'PRINTVALUE!SNOTPRESENTINTHEARRAY“[ENDOFIF]
Step 6: EXIT
Search Number:4 in the List:
—-‘.'-_-'h:—- S e T BE=C = : =
[]_ = r[ =3 i rd 5 _: L L-SD I I L] l a | ' L]
L i
[le = WL - W =TI - W< ] [ 2 ] [ o]
L ﬂ e
‘-[—2 i ;_. - La i ej .- :_j.. i (=] ]
, , - . - — )
=1 M= T T T = Ji =T
7b)  INSERTION SORT: { o \ 2. 3 1[
ALGORITHM . LV 5131 35T
Insertionsort (ARR, N) (=1 U5 l Y R
Step 1 : Repeat Steps 2 to 5 for K=1toN—1 . [ - 2
(22 Y5 13 3
Step 2 : SET TEMP=ARR [K] w
Step 3 : SETJ=K-1 . 11 13 25 32> |F
Step 4 : Repeat while -
TEMP<=ARR[J] ‘=3 0w 3 25 32\
SET ARR[J+1]=ARR] w
SETJ=J'1 »
RGP A Y ey l = \-‘ \ ‘ \ 3 & 5— 3 D— ‘. |
ted W 13 T o5 2




2oy Linked Liat vegerdation -
( )-,»Q;:E[g -QL{'I I&Ldkg‘.ﬂ;{ "

START

—_—
data next
structnode
{
intdaia;
structnode*next;
| ; l Data Next
1 H 4
2
3
4 E 7
5
[
7 L B
8 L 0
]
10 Q -1

Figure sTarRT pointing to the flrst element

of the linked list In the memory

8b) OPERATIONS ON LINKED LIST
l. InsertingaNodealtheBeginningofaLinkedList

Ll gl T2 g F—z] F—{e] F—[sT=]
START
Allocate mamory for the new node and initialize fits DATA port to 9.

Ade the new nade as the First nade of the list by making the HEXT part of the now
nade contain ths addreoss of START.

I N = e I e Y I S = o ) I e 1 = S )

START
Now make START to polnt to the First nodes of the 1list,

O HEEHE RN e RO O
START

Figure inserting an element at the beginning of 2 finked list
AlgorithmtolnsertnewnodeatthebeginningoftheSLL

Etep 1: IF AVAIL & WNULL

Write OVEKFLONW

Go to S5top 7

[EnND OF IPF]

Step 2! SET NEW _NODE = AVATL
5Tep 3! SET AVAIL « AVAIL —>HNEXT
Ltcp 43 SET MEW_NODE > DATA = wal
Step 5@ SET NEW_NDDE <> NEXT = START
Step &: S€T START = MNEW_NODE
Step 7: EX1IT

Figure Algorithm to insert a new node at
tha beginning




OESHESRENOE RO E R OERO D
START

Allocate oemory for the new node and initialize its DATA part to © and
REXT part to MULL.

Take 2 pointer variable Pt which points to START.

1 7 > OE B e S a

START, PTA

Mave PTR 3o that it points to the last node of the list.
a 2 f :,_"t‘ | :l—oiTm
STaRT TR

add the new node after tha node polnted by PTR. This isx done by storing the addross
of the new node in the NEXT part of PIR,

BEyBE e nE A NE O aa

Figwe Inserting an elzmand at ke end of a linked fist

T Dinked” Bt - "
e on  anget MMM

end ﬁéﬁ\e Qinked Ll
B dusatig an ehomerl b o Apeife
nBdw

) gy BV = TR e P
W] duut befor mede with velwe &

I s B A oy e B
9 Aot oot aftn o Apecife
s e il it o mwels agb{

Qb(mi;fnah. @




Algorithmtoinsertnewnodeattheend oftheSLL

Step 1: IF AVAIL = NULL
write OVERFLOW
Go to Step 1D
[enp OF 1F]
Step 2! SET NEW_NODE = AVAIL
Step 3: SET AVAIL = AVATL — > NEXT
Step 4: S5ET NEW_NOOE — > DATA = VAL
Step 5: SET NEW_NOOE —> NEXT = HULL
Step 6! SET PTR = START
Step T: RAepeat Step B while PTR—5>HEXT = NULL
Step BH: AET PTR = PTR — > NEXT
[eND OF LOOP]
step B: SET PTR - NEXT = HEW_NODE
Step LO: EXIT

R ———— ||
Figure Algorithm to insert a new node at the end

Deleting A Node From A Single Linked List

To deiets a node from an already existing finked list, We consider three cases and then see how deletion is
done in each case,

Case1: The first node is deleted,
Case2: The last node is deleled.
Case3d: The node after a given node is deleted.

a. Deleting the First Node from a Linked List

A OE A AE N N Ny

START
Hake START to point to the next node in saguence.

BE e e N O e DD

Figure Deleting the first node of a kinked list

Algorithm for Deleting the First Node from a Linked List

Step 1: IF START = MULL

Write UNDERFLOW

fio to Step 5

[END OF IF]

Step 2: SET PTR = STAMT
atep 3: SET START = S5TART ->NEXT
5tep 4: FREE PTR
step §: EXIT

Figure Algorithm to delete the first
node

b. DeletingtheLastNodefromaLinkedList
CT A1 4] A0 T T s T 3] >]




Step 1: IF START = NULL
write UNDERFLOW
0o to Step §
{ExD OF 1F]
Stap 2; SET PTR = START
Step 31: Repeat Steps 4 and § whila PTR ~» HEXT = NULL
Step 4: SET PHEPTA = FIR
Step 5: SET PTR = PTR=>NEXT
[END OF LogP]
S5tep 6: SET PREPTR —> NEXT = NULL
Step 7: FREE PTA
Step 8: EXIT

Figure Algorithm to delete the ast nogs

9a) DOUBLY LOINKED LIST
a.  Adoubly inked list or a two-way linked list is a more complex type of linked list which conlains apointer
to the next as well as the previous node in the sequence,

b. it consists of three paris—data, a poinler to the next node, and a pointer (o the pravious node

—{x[a] =

Doubly linkad list

21 = [T 0= =T 1= T=]x]

Figure

In C, the structure of a doubly linked list can be given as,struct

node
{
struct node *prev;int data;
struct node *next;
¥
START
1 DATA PREV NEXT
Ly 3 H -1 3
2
3 E 1 6
a
5
6 L 3 7
7 6 9
8
9 0 7 -1
Figure  Memory representation of a

doubly linked list




the linked list,

Step 1: IF AVATL = mMNULL
Write OVERFLOW
Go to Step 9
CEND OF IF]

Step 2: SET NEW_NODE = AVATL

StTep 3I: SET AVAIL = AwvaTL —=>= NEXT
Step 4: SET NEW_ NODE —>> DATA = VAL
Step S: SET NEW_NODE — PREV = NULL
Step &: SET NEW_NODE —> NEXT = STA4RT
Step 7: SET START —= PREV = NEW__NODE
Step B: SET START = NEW_NODE

Step 9: EXIT

Figure Algorithm to insert 2 new node at

the beginning

ln
11 23 17 2 3] 2 ] B2 Te0x
START
Allocate memory for the new node and initlalize its DATA part to © and PREV Field to NULL,
X|%
Add the new node befare the START node, New the new node becomes the first node of
the list,
AR ~EIE~EE~H =B~
START

Figure Inserting a new node at the beginning of a doubly linked list

Step 9: SET PTR —> NEXT = NEW_NODE

Step 10: SET NEW_NODE —> PREV = PTR

Step 11: EXIT

g —— — — — m— — =i

Figure  Algorithm to insert a new node at the end

Lol B2 [ 2 o] 12 o 1= Te0x]

START
Allocate memory for the new node and initialize its DATA part to ¢ and its
NEXT fleld to NULL.

Take a pointer variable PTR and make it point to the first node of the 1ist.

el B 7] B2 [T -2 TeT Je 1]

START,PTR
Move PTR so that it points to the last node of the list. Add the new node after the
node pointed by FTR.

il B [o] Bl T el Je T e (o]

START
Flgure Inserting a new node at the and of a doubly linked list




Deleting A Node From A Doubly Linked List

We consider four cases and then see how deletion is done in each case,
Case 1. The first node is deleted.

Case 2: The last node is deleted.

Case 3: The node after a given node is deleted,

Case 4: The node before a given node is deleted.

Deleting the First Node from a Doubly Linked List
Consider the doubly linked iist shown in Fig. 6.47. When we want to delete a node from the beginningof
the list, then the fotlowing changes will be dane in the linked list,

D =] BT T e L 5

Free the nemory occupled by the first node of the list and mzke the second node of the
list as the STARY node.

OON=NON=EOR~E0N~E0Nn

Figure 6.47 Deleting the first node from a doubly linked list

Step 3! IF START = MULL
Hrite UNDERFLOW
Go to Step 6
[EMo OF IF]
Step 2: 5ET PTR = STAAT

Step 3: SET START = START ~3 NEXT
Step 4; SET START - PREV = NULL
Step 5: FREE PTR

Step 6: EXIT

Figure 6.48  Algorithm to delete the first nade

Delefing the Last Node from a Doubly Linked List
Conslder the doubly linked list shown in Fig. 6.49. Suppose we want to delete the last node from the
linked list, then the following changes will be done in the finked list.

Ll B BT G T

ETART
Take a pointer variable PTR that points to the €irst node of the list.

Ul o BT e LT o] = |o]x]

START,PTR

Move PTH so that it now points to the last node of the list.

OOE=EON=~NDE~NON=Er =< EYEY
PTR

START
Free the space occupied by the node pointed by PTR and store NULL in NEXT field of
its preceding node.

Dl B Dl e ] e T
START
Figurs 5,49 Deleting the last node trom a doubly finked list

Deleting e Nodé A4 St Kade,in a Doubly Linked List
onsider the doublydinked:jist shown in Fig. 6.51. Suppofie we want to delete the node that succeedsthe
npde g,higf;ft.’dﬁlaﬁﬁs Hala Yyalue 4. Then the following changes will be done in the linked list.

SET PTR = 5
Step 3: Repeat sStep 4 while PTR -> NEXT I'= NULL
Step 4: SET PTA = PTR ~> NEXT




Delete  $he ndde “Pi”o‘ Gl alike.
Lele] B Do o Tal =T s 3K

START
Take a pointer varlable PTR and make it point to the first node of the list.

Clal B2 [T e Tel F o 2 1o 2 50w

START,PIR

Move ;rn further zo that its data part is equal to the value after which the node has

to be insarted. .

o] B ] = Tl L e o] 2 3]
(3]

START BT
Delete the node succeeding PTR.

L:J:IELPI I B 1 P R I T ylel 1=l T=1%7
Llef B LT 2T = o0

START
Figurs 6.51 Deleting the node atter a piven node in a doubly linked st

Step 1: IF STAHT = MILL
write UNDERFLOW
Go to Step ¢
[EnD OF TF)
Step z: SET PTR = START
Step 3: Repeat Step 4 while PTR-3DATA 1= HUM
Step 4: SET FTR = PTR => NEXT
[Enp OF Loor]
Steép 5: SET TEMP = PTR ~> KEXT
Step 6: SET PTR—>NEXT = TEMP > NEXT
atep 7: SET TEMP ->» HEXT <> PREV = AR
Step 8! FREE TEMP
Step 9: EXIT
L — —— =1

Figure 6.52  Algorithm to delgte a node after a piven node

Deleting the Node Before a Given Node in a Doubly Linked List

Consider the doubly linked list shown in Fig. 6.53. Suppose we want to delete lhe node preceding the node
with value 4. Before discussing the changes that will be done in the linked list, let us first look atthe

algorithm.




S I = I I = Y I~ I = == TT]

START
Take a pointer variable PFTR that points to the first node of the list,

Lelal B T ToT b= 7] o T =<l DN EY

START,PTR
Move PTR further till its data part is equal to the velue before which the node has
to be deleted.

EIEY I = T = I DY~ I e = 2] = TsTx]
Delete the node preceding PR,

%RIT;L@ LT ] lel F=f ToT T o] o To]x]

Ll =T e T [l = TsTx])

START

Figure 6.53 Deleting a node before a given node in a doubly linkad list

Step 1: IF START = MULL
Write UNDERFLOW
00 to Step 9
[END OF TF]
5tep 2: SET PTR = START
Step 3: Repeat Step 4 while PTR->DaTa 1= NUM
step 4: SET PTR = PIR-> NENT
[END OF LOOP)
Step 3: SET TEMP = PTH = PREV
5tep 6 SET TEMP ~>PREV -5 NEXT = PTA
Step 7: SET PTR-PREV = TEMP -> PREV
Step E: FREE TEWP
Step 9: EXIT

Figure 6.54 Alo%orimm to del2te a node before a given
nege

9h) SPARSE MATRIX:

Sparse matrix is a matrix that has large number of elements with a zero value.

> Such matrices have very few non-zero values stored and most of the entries
are zero. Sparsematrices are very common in engineering applications.
If we use a normal array to store such matrices, we will end up wasling a lot of
space,
Therefore, a better solution is to represent these matrices using multi-linked lists.
The sparse matrix shown in Fig. 6.72 can be represented using a linked list
for every row andcolumn.
Since a value is in exactly one row and one column, it will appear in both lists
exactly once.
A node in the multi-linked will have four parts.
First stores the data, second stores a pointer ta the next node in the row, third
stores a pointer to the next node in the column, and the fourth stores the
coordinates or the row and eolumn number in which the data appears in linked

YV ¥V Vvv vy

YN o 1 2

ol o|zs]a

1lofjofo

2117l g | =

31alo (O @




iist.

NULL

[+
i
0.1 25 .

Data value

Figure 6.73  Muiti-linked representation of Sparse matrix Shown in Fif. 6.72

NULL

* NULL | NULL :
{
Co-ordinate
) 4
(2, 0) 17 (2.2
] - = NULL
, Next in column
(3, 0} 18
=1 NULL | NULL

Next in row

10a) conversion ofinfix to postfix with expression: a+h'cH(d'e+)’g ~—
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abc :
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d + ( abC Wt
< C % o _IO ¢ "k'tcl
>
A ab ¢ *de
C
-+ Ny ab C %+de
T + (% abl 4l x
x de+-kq ¥+t
PQ&""»FML o bhe Mde 44 3*-1—
10(b)  Applications of stacks:
1. Reversing a list
2. Parentheses checker
3. Conversion of an infix expression into a postfix expression
4. Evaluation of a postfix expression
9. Conversion of an infix expression into a prefix expression
6. Evaluation of a postfix expression
7. Recursion
8. Tower of Hanoi
9. Factorial Calculation

Explanation of above points.

11(a)
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12{a) There are three types of binary tree traversals,

1. In - Order Traversal
2. Pre - Order Traversal

3. Post - Order Traversal

Consider the following binary tree...

1.In - Order Traversal { leftChild - root - rightChild )

In In-Order traversal, the root node is visited between the ieft child and right child. In this
traversal, the left child node is visited first, then the root node is visited and later we go for visiting
the right child node. This in-order traversal isapplicable for every root node of all sub trees in the
tree. This is performed recursively for all nodes in the tree.




In the above example of a binary tree, first we try to visit left child of root nodeg'A’, but A'’s left child
'B' is a root node for left sub tree. so we try to visit its (B's) left child 'D’ and again D is a root for
sub free with nodes D, | and J. So we try to visit its left child " and it is the leftmost child. So
first we visit 1" then go for its root node *D" and later we visit D's right child 'J*, With this we have
completed the left part of node B. Then visit 'B' and next B's right child 'F* is visited. With
lhis we have completed left part of node A. Then visit root node 'A". With this we have completed
left and root parts of node A. Then we go for the right part of the node A. in right of A again there
is @ sub tree with root C. So go for left child of C and again it is a sub free with root G. But G does
not have left part so we visit 'G' and then visit G's right child K. With this we have completed the
left partof node C. Then visit root node 'C* and next visit C's right child 'H’ which is the rightmost
child in the tree. So we stop the process.

That maans here we have visited in the order of 1 -D - J -B-F-A -G - K- C -H using In-
Order Traversal,

In-Order Traversal for above example of binary tree is
1-D-J-B-F-A-G-K-C-H

Algorithm for in-order traversal:
Step 1: Repeat Steps 2 to 4 while TREE I= NULL
Step 2: INORDER(TREE -> LEFT)
Step 3: Write TREE > DATA
Step 4: INORDER(TREE -> RIGHT)END OF
LOOR]
Step 5: END

2..Pre - Order Traversal ( root - lefChild - rightChild )

In Pre-Order traversal, the root node is visited before the left child and right child nodes, In this
traversal, the root node is visited first, then its left child and laterits right child, This pre-order
fraversal is applicable for every root node of all subtrees in the tree.In the above example of
binary tree, first we visit root node *A’ then visit its lefichild 'B" which is a root for D and F. So
we visit B's left child 'D* and again D is a root for | and J. So we visit D's left child ‘' which is the
leftmost child. So next we go for visiting D's right child *J", With this we have completed root, left
and right parts of node D and root, left parts of node B. Next visit B's right child 'F'. Withthis we
have completed root and left parts of node A. So we go for A's right child 'C" which is a root nede
for Gand H. Afer visiting C, we go for its left child 'G' which is a root for node K. So next
we visit left of G, but it does nothave left child so we go for G's right child *K". With this, we
have completed node C's root and left parts, Next visit C's right child 'H’ which is the rightmost
child in the tree. So we stop the process.




That means here we have visited in the order of A-B-D-I-J-F-C-G-K-H using Pre-Order Traversal.

Pre-Order Traversal for above example binary tree is
A-B-D-1-J-F-C-G-K-H

Algorithm for pre-order traversal
Step 1: Repeat Steps 2 to 4 while TREE != NULL
Step 2: Write TREE-> DATA
Step 3: PREORDER(TREE -> LEFT)
Step 4: PREORDER(TREE -> RIGHT)[END OF
LOOP]

Step 5: END

3. Post - Order Traversal ( leftChild - rightChild - root )

In Post-Order traversal, the root node is visited after left child and right child. Inthis traversal, left
child node is visited first, then its right child and then its rootnode. This is recursively performed

until the right most node is visited.
Here we have visited in the order of 1-J-D - F - B - K- G - H - € - A using Post-Order Traversal.

Post-Order Traversal for above example binary tree is

{-J-D-F-B-K-G-H-C-A

Algorithm for post-order traversal
Step 1: Repeat Steps 2 to 4 while TREE 1= NULL
Step 2: POSTORDER(TREE > LEFT)
Step 3: POSTORDER(TREE -> RIGHT)
Step 4: Write TREE -> DATAIEND OF
LOOP]
Step 5: END

12(b)

Binary Tree Data structure: In a normal tree, every node can have any number of children. A
binary tree is a special type of tree data structure in which every node can have a maximum

oR2 children. One is known as a leit child and the other is known as right child.

A tree in which every node can have a maximum of two children is calledBinary

In a binary free, every node can have either 0 children or 1 child or 2 childrerbut not more than 2

children,
Example




Binary search Tree: in a binary tree, every node can have a maximum of two children but there

© <
() (= (&)
CO N E>

is no need to maintain the order of nodes basing on their values. In a binary tree, the elements
are arranged in the order they arrive at the tree from top to bottom and left to right,

A binary tree has the following time complexities...

1. search Operation - O(n)
2. Insertion Operation - 0(1)
3. Deletion Operation - O{n)

To enhance Ihe performance of binary tree, we use a special type of binary free known as
Binary Search Tree. Binary search tree mainly focuses on the search operation in a binary tree.
Binary search tree can be defined as follows...

Binary Search Tree is a binary tree in which every node contains only

smaller values in its left subtree and only larger values in its right subtree.

In a binary search tree, all the nodes in the left subtree of any node contains smaller values and
all the nodes in the right subtree of any node contains larger values as shown in the following

figure...

Contains anly
larger values

All values > K

Cantalos anly
smaller values

All values <= K
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14(a) Difierence between BFS and DFS
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BASIS FOR

BFS DFS
COMPARISON
Basgic Vertex-~based algorithm Edge-based algorithm
Data structure used Queus Stack
to store the nodes
Memory Inefficient Efficient
consumption
Structure of the Wide and short Narrow and long

constructed tree

Traversing fashion  Cldest unvisited vertices Vertices along the edge are

are explorad at first. explored in the beginning.
Optimality Qptirmal for finding the Not optimal
shortest distance, naot in
cost.
Application Examines bipartite Examines tbwo-adge
graph, connected connected graph, strongly

component and shortest  connected graph, acyclic
path present in a graph.  graph and topological

order.
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Semester End Regular/Supplementary Examination, August, 2022

Degree B. Tech. {U.G) Program CE/ME Academic Year 2021- 2022
Course Code  20B5X31 TestDuration  3Hrs. Max.Marks 70 Semester I
Course Engineering Physics
Part A (Short Answer Questions 5x 2 =10 Marks)
. Questions {1 through 5) Leaming Outcome (s}  DoK
1 Define interference, 20BSX31.1 L1
2 What do you mean by Stimulated emission 20B5X31.2 L1
3 Deﬁn.e Orientation polarization and write the expression for orientation 20BSX31.3 L1
polarizability.
4 Define Non-Destructive Testing. 20BSX314 1.1
5 Define packing fraction and write the formula for packing Iraction, 20BSX31.5 11
Part B {Long Answer Questions 5 x 12 = 60 Marks)
No.  Questions {6 through 15) Marks Learning Ouicome () DoK
Explain how Newton's Rings are formed in the reflected light
6@ and show that the diameler of dark ring is proportional to vn. 10M 2085X31.1 L2
Calculate the fringe width, if the two slits separated by 0.2 mm
6(b) are iluminated by sodium light of wavelength 5893 Angstrom  2M 20BSX31.1 L2
unit and the screen is 10 em away from the slits.
OR
Describe Fraunhofer's diffraction due to a single slit and deduce
7(a) the condition for primary maxima, secondary maxima and  8M 20BSX31.1 L2
minima.
A monochromatic light of wavelength.6.56 x 107 m incident
normally on a grating of 2 cm wide. The Tirst order spectrum is
7(b) praduced at an angle of 18° from the normal. Calculate the total M 2085X31.1 L2
number of lines in the grating.
8(a)  List out few applications of laser. A 4M 208SX31.2 L1
8{b)  Explain the construction and working of Ruby Laser, M 20BSX31.2 L2
OR
List out few applications of optical fibers and derive the
@) expression for numerical aperture and acceplance angle. 10M 2085X31.2 L2
The refractive indices of core and cladding of an optical fiber
9(b) are 145 and 1.15 respectively. Defermine the numerical  2M 20B8X31.2 L2
aperture and acceptance angle of this optical fiber.
Explain how various magnetic materials like Dia, Para and
10 Ferromagnetic materials are distinguished based on different  12M 20B8X31.3 L2
properties like susceptibility, permeability etc.
OR
1t Describe various types of polarizations in dielectrics. 12M 20B5X31.3 L2
Explain how the absorption coefficient of an acoustic material
12(a) can be determined, M 20B5X31.4 L2
The fotal absorption coefficient of al] the materials in a hall is
12(b)  733.33 Open Window Units. If the volume of this hallis 8000 m®  4M 2085X31.4 L2
then determine the Reverberation time using Sabine's formula.
O O o S e e [ el o
- EERTE ek i L. — . : b AR R =t ! '_.-—a.u-_-.:' X -.u.m... i .':-"" T '-ll-l-l-lll-_d-.-hh.-. .!J " M.E‘.;‘_ 1




13 (a)
13 (b)
14

15 (a)

15(b)

OR
Explain Magnetostriction effect and discuss generation of
ultrasonics using this method.
List any four applications of ultrasonics.

Determine the packing fraction of SC, BCC and FCC.

OR
A plane of atoms makes 2a, 3b and 4c inlercepts on the
crystallographic axes. Simitarly, another plane of atoms makes
4a, 6b and 8¢ infercepts on the crystallographic axes.
Determine the Miller indices for these two different planes and
comment on the result.
Explain the Powder method of X — ray difiraction with relevant
skelches.

10M
2M

12M

4M

M

20B8SX31.4
2085X31.4

20BSX31.5

20BSX31.5

20BSX31.5

L1

L3
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Degree

.L Semester End Regular/Supplementary Examination, August, 2022

[B.Tech.(U.G) Program | EEE/CSE/CSMICSD

CourseCode | 20BSX23 TestDuration | 3Hs. | Max, Marks

Cour5=

| APPLIED CHEMISTRY

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

No.,
1
.. 2o
i3
4
5

Questions (1 through 5)

Define glass transilion temperature of plastics
Stale the Nemst Equation.

Define Bond order.

How many signals apgear in Toluene In 13C-NMR Spectioscopy?
What Is supramolecular chemistry?

Part 8 {Long Answer Questions 5% 12 = 60 Mar.cs)

Nn

6a)
6 (b)

()
7 (b}

8 (2)
B(c)
9()
9(b}

10(a)
10 (b}

()
1
12{a)

12()

Questions (6 (hrough 15}
Ditierentiata addition polymerization from condensation polymerization.
Differsniiate between thermoplastics and thermosetting plastics

OR
Explain the mechanism of free radical chain polymerization of PVC.
Wiite (he preparation properties and applcations of 1 Nylon 6, 6
ii. Bakelite

Explain the construction and warking of Pt-Acd battery.
Explain canstruction, working principls of Calnaie! Eleclrode.
OR
Explain construclion, warking and applicafions of MeOH-O4fuel cef,
Discuss in detail about Electro chemical sensors with examples.

Draw lhe energy level diagrams of CO and N, molecule, Explain thelr
magnetic nature and bond order. ]
Describe about a particle in 1-D box with suilable example.

CR
Explain the crystal field sphitting in {etrahedral complex and properties
of Ni (CM))2.
lustralz energy level diagram of 138 Buladlane

Explain pr mcaple and insirumentation of FT-IR Specircscopy
Define Lamberts-Beers |aw. Explaln principle and Instrumentation of
UV-Visible spectroscopy.
OR
What are the principles involved in HPLC?

Explain the pH metric methods he o 15 determine the endpoint in acid-

baze fitralion.

Wiite about computations! chemistry.
Describe about Potaxanes and give their applications,

OR
Wiite ano e on lempiats synthesis of Macro cyclic ligands,

Discuss abvut cafien binding, anisn binding and simultanesus cation
and a'wm m ngding.

70 Semester

Marks
6

M

6M |

&M

6M
6M

&M
&M
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SM

M
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6

&M
&M
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BM
4
8M

Academic Year 2021 - 2022
It
Leaming Qutcome {5) = DoK
20B5X23.1 L1
20B5X23.2 L1
20B5%23.3 L1
20B5x23.4 L1
208SX235 | U1
Leaming Outcome (5) Dok
2085X23.1 L2
2085X23.1 L2
2088x231 L2
20BSX23.1 L2
2088x232 L2
20B88X23.2 L2
20B88X23.2 L2
20B85X23.2 £2
20B8X23.3 L2
2088%233 | 12
20B5X233 L2
2085X23.3 | L2
20B5X23 4 L2
2085%234 12
20B83%23.4 = 12
2085x23.4 12
20B8X23.5 L2
20BSX23.5 L2
20BSX23.5 L2
208S8%22 5 12
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Course
Course

No.

O e G N -

Pait B
No.

6

7(a)

7{b)

8(a)
8 (b)

9 (a)

9 (b)

10

11 {a)
11 (b)

12 (a)

Semester End Regular/Supplementary Examination, August, 2022

B.Tech.{U.G) Program ECE Academic Year 20212022
Code 20BSX33 TestDuration  3Hrs, Max.Marks 70 Semester I
APPLIED PHYSICS
Part A (Short Answer Questions 5 x 2= 10 Marks)
Questions {1 through 5) Leaming Ouicome (s) DoK
Define interference. 20BSX33.1 L1
List any four characteristics of LASER. 20BSX33.2 L1
List any two applications of dielectric materials. 20BSX33.3 L1
List any two merits of classical free eleciron theory. 20BSX33.4 L1
Classify Semiconductars. 20BSX33.5 L1
(Long Answer Questlons 5 x 12 = 60 Marks)
Questions (6 through 15) Marks  Learning Ouicome (s) DoK
Derive the conditicns for bright and dark fringes in the
case of interference in thin films due fo reflection. 12 20B5X35.1 L2
OR
Descnbe. in detall Fraunhofer's diffraction due to a aM 20BSX33.1 L2
double slit,
A monochromalic light of wavelength 6.56 x 107 m
incident normally on a grating of 2 cm wide. The first
order specirum is produced at an angle of 18° fromthe  4M 20BSX33.1 L2
normal. Calculate the fotal number of lines in the
grating.
E;ssc::ss in detail the conslruction and working of Ruby 10M 0BSX33.2 12
List any twa applications of LASER, 2M 20B8X33.2 12
OR
Deduce the expression for numerical aperture and
acceplance angle. 10M 20B85X33.2 L2
The refractive indices of core and cladding of an optical
fiber cable are 1.3 and 1.2 respectively. Determine the
numerical aperture and acceptance angle of the optical M 2088X33.2 12
fiber cable.
Classify various types of magnetic materials. 12M 20BSX33.3 L2
OR
Deduce the expressicn for electronic polarizability with
the relevant skelch. oM 2088X33.3 L2
Define lonic and Orientation polarizations, 4M 20BSX33.3 L2
Derive Schrodinger's time dependent wave equation., 10M 20BSX33.4 Lz
Cetermine the energy corresponding to the Ground
state and the first excited state of an electron trapped
inside a one-dimensional infinite potential well of width ~ 2M 20B5X33 4 L2

12 (b)

1 A0, (Note: mass of the electron, m = 9.1X10%g;
Planck’s constant, h = 6.62 X104 -8},

e e e e e
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13 (a)
13 (b}

14 {a)
14 (b)

15 {a)
15 (b)

OR
Write a note on Classical free electron theory. Discuss
its merits and demerits.
Define the Fermi — Energy.

Write a delailed note on the concept of effective mass.
Discuss Bloch's theorem,

OR
Distinguish between Conductors, Semi Conductors
and Insulators based on band theory of solids.
The hall coefficient of a semiconducter is
3.66X104 m3c. Find the carrier concentration.

10M
2M

6M
&M

10M

2M

20BSX33.4
20B8X33.4

20B5X33.5
20BSX33.5

20BSX33.5

20BSX33.5

L2

L2
L2

L2
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Semester End Regular/Supplementary Examination, August, 2022

B. Tech. {U.G) Program Civil Engineering Academic Year
Course Code  20CE201 TestDuration  3Hrs. Max.Marks 70 Semester
BUILDING MATERIALS AND CONSTRUCTION COMPONENTS
Part A (Short Answer Questions 5 x 2 = 10 Marks)
No.  Questions {1 through 5) Learning Outcome (s}
1 List out the Geological Classification of rocks. 20CE201.1
2 Whatis fiber reinforced concrete? 20CE201.2
3 Define hydration of cement 20CE201.3
4  What are the functions of lintel and arches? 20CE201.4
5  Classify aggregales based on size. 20CE201.5

Long Answer Questions 5 x 12 = 60 Marks)
Questions (6 through 15)
Explain the causes for deterioration of stones and types
preservation of stones.
OR
Describe the requirement of good bricks and explain the
manufacturing methods of bricks.
Describe the properties of class | type of bricks,

Sketch the elevation of a brick wall built in
i) English bond ii) Flemish bond. lii) Compare the merits
and demerits of English bond and Flemish bond.

OR
Sketch random rubble masonry in stones in elevation and
section,
What do you understand by mild steel bar and deformed
steel bar? What are different properties of structural steel?

What are the characteristics of lime?
What is meant by setting time for cement? Explain the initial and
final setting time.
OR
Describe briefly, with applications,
(i} High early strength cement,
(ii) Low alkali cement, and
{iil} Rapid hardening cement

With a neal sketch explain the types of stairs and what is the
requirement of good stairs.

OR
Write short notes on scaffolding, shoring and underpinning.
Differentiate between king post and queen post

List the various tests conducted on a coarse aggregate and
explain any two of them in brief.

OR

Explain the coarse and fine aggregates.
Explain bulking and specific gravity on coarse aggregate.

BM
4M

12M

6M
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Semester End Regular/Supplementary Examination, August, 2022
]

(Degee [BTch(UG) Progam JEEE " AcademicYear 2021-2022
Course Code ; 20ESX01 |Test Duration  3Hrs, -Max. Marks '70 Semesfer

Course ~|ENGINEERING DRAWING - .. m

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

No. | Questions {1 through 2) ~ Tearming Outcome (s}

g o 22'.; u: parabola having 65 mm base and 110 mm axis using rectangular 20ESXD1.2
g Athincircular plate of 90 mm diameter is resting on its circumference such that - 20ESX01.3
its plane is inclined 35° {o the H.P, Draw the projections of the plate. | '

Part B {Losig Answer Questions 5 x 12 = 60 Marks)

Ne.  Questions (3 through 12) il ' Marks  Learning Oljtoome (s)
Construct an ellipse when the distance of focus from the directrix is 50

3{a)  mm, eccenlricity is 2/3. Draw a normal and tangentfo lhe curveata &M 20ESX01.1
point 50 mm from the directrix. - = LN
Define first angle projection and draw the projections of the .

3(b) | conventional indicator/symbe! for first angle projection with complete . 4M - 20ESX01.4

| _|dmensons. |

o e BT, | A e
Construct a scale of RF. = 1/84480 to show miles and furlongs and y

4(a) long encugh to measuire upto 8 miles. | OM 20ESK01.1
The area of a field Is 50,000 sq m. The length and the breadth of the
field, on the map is 12 cm and 10 om respectively. Construct a :

4(b) diagonal scals whiich can read upto one metre. Mark the length of 245 oM 20E5X01.1
metre on the scale. Whatis the RF. of the scale?

A line AB, inclined at 40° to the V.P,, has its ends 50 mm and 30 mm
- abave the H.P. The length of its front view Ts 65 mm and is 15 mm
51 above P Determine the bus length of AB, s incialon w e M 20ESX01.2
7 R .
1A polfl B35 mm atiove Tha HP, and 30 mm T Fontof T V.
| | Another point Q is 15 mm behind the V.P. and 30 mm below the H.P. |
" 5(b) " Draw projections of P and Q keeping the distance between thelr  8M _ 20ESX01.2
. projectors equal to 100 mm. Draw straight lines jeining (i) their top
views and (i) their front views,

o OR
A point P is In the first quadrant. s shortest distance from the
-intersection point of H.P., VP, and Auxiliary vertical plane,

6{a) perpendicularto the H.P. and V.P. is 60 mm and it is equidistant from  6M 20ESX01.2
principal planes (H.P. and V.P.). Draw the projections of the point and -
determing its distance from the H.P. and V.P. T .

: The front view a'b' and tha H.T. of a fine AB, inclined at 28" o the - _ 17
1.P. are given in figure. Determine the true length of AB, ils inclinallon '

wilh the V.P. and its V. T )
b '
6 (b) [ 1Y) 20ESX01.2
) lm’
e , :
L t i ¥ .
I
HT |, E] . ]
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7(a)

7(b)

8{a)

80 yp, with ils plane perpendicular to V.P, and 45° Inclined to the HP.

9{a}

8 (b)

Draw the projections of a regular hexagon of 45 mm side, having one
of li5 sides in the H.P. and inclined at 60° to the V.P., and its surface
making an angle of 45° with the H.F. )
A circular plate of negligibte thickness and 50 mm diameler appears
as an ellipse In the fron{ view, having its major axis 60 mm fong and
minor axis 40 mm long. Draw its lop view when the major ais of the
gllipse is horizontal.

- OR
Draw the projections of a circle of 60 mm diameter rasting in the H.P.
an a point A on the circumferenice, its plane inclined at 45° to the H.P.
and tha top view of the diameter AB making 30° angle with the V.P.
A pentagonal plale of 50 mm side has a cicutar hole of 30 mm
dlameter in its centre. The plane stands on ane of ils sides an the

Draw the proections.

Draw the projections of a cone, base §5 mm diameter and axis 90
mm long, lying on the H.P. on one of its generatars with the axis
parallel to the V.P.

A square prism, base 30 mm side and helght 75 mm, has ils axis
inclined al 45° to the H.P. and has an edge of its base, on the H.P.
Draw Its projections.

. 5
Draw the projections of a pentaganal prism, base 30 mm slde and

10{(a) axis 60 mm long, resting on one of its rectanguiar faces on the HP,,

with the axis inclined at 45"to the V.P.

A square pycamitd, base 48 mm side and axis 60 mm long, is freely
suspended from cne of the comers of its base. Draw its projections,
when the axis as a vertical plane makes an angle of 45° with the VP

100} \hen a pyramid is suspended freely from a comer of its base, the
Imaginary ling joining that comer with the centre of gravity of the - -

11

12

pyramid will be vertical.

Draw the front view, top view and both sides view from the isometric
view. All dimensions are in mm.
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Semester End Regular/Supplementary Examination, August, 2022

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

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

Nag,
]
2
3
4
5

Questions (1 through 5)

Define drift current.

What is virtual ground?

List any two applications of FM system
Define Phase modulation.

Define critical angle.

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

No.
6 (a)

6 (b)

7{a)
7(b)

8(a)
8(b)

9 (a)
9 (b}

10 (a)
10 {b)
1 (a)
1 {b)

12 (a}
12 (b)

13 (a)
13{b)
14(a)
14 (b)

15(a)
15(b)

Questions (6 through 15)
Describe the terms intrinsic and extrinsic semiconductors of both
P type and N type.
Explain how electrons and holes are created in an extrinsic
Semiconductor,

OR
Explain the distinclion between metals, semiconductors and
insulators with band diagrams.
State and explain the Hall Effect, Mention its applications.

Draw the block schematic of an op-amp and briefly explain each
block.
Obtain the gain expression for ideal inverting amplifier.
OR
Derive the gain of closed loop differential OP-AMP.
Obtain the output voltage adder circuit.

List and state all the elementary continuous time signals.
Compare continuous and discrete time signals.

OR
What is amplitude modulation and write its mathematical
expression with neat diagrams.

List any 6 applications of AM system.

Explain natural Sampling and Flat-top Sampling

With a neat sketch, explain the principle and operation of DPCM.
OR

Compare PAM, PPM and PWM with signal diagrams.

Explain the Digital modulation scheme.

Draw and explain the working principle of an Opfical
Communication system,
Explain the basic elements of optical communication system,
OR
Explain the properties of light and ray theory.
Explain the basic elements of cellutar communication systems.
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Semester End Regular/Supplementary Examination, August, 2022

Degree B. Tech.{U.G) Program CSE,CSM & CSD Academic Year 2021 - 2022
Course Code 20EC203 TestDuration  3Hrs. Max.Marks 70 Semester 1l
Course Digita! legic Design :

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

No. Questions (1 through 5) Leaming Outcome (s)  DoK
Convert the following binary number into its equivalent gray eode: 20EC203.1 L1
' 010101
2 Convert the following gray code into its hinary: 10101110 20EC203.2 L1
3  Whatis the purpose of decoder? 20EC203.3 L2
4  Whatis meant by race around condition? How can it be aveided? 20EC203.4 L2
5  Whatis mean by programmable logic devices? 20EC203.5 L1
Part B {Long Answer Questions § x 12 = 60 Marks)
No.  Questions (6 through 15) Marks  Learning Outcome (s) DoK
With examples, explain the significance of Octal number
6{a) system and Hexadecimal number system in digital circuit 6M 20EC203.1 L2
designs.
Perform each of the following conversions: a) (473}10 in to
6{(b) BCD codeb) BAD in to ASCII c) (289}10 in fo hexadecimal d) 6M 20EC203.1 L2

{110011.110)2 in to decimal €) {53)8 in to hexadecimal
0

74 Perform arithmetic operation using 2's complement method.

3)-70- 85 b) 13065 6M 20EC203.1 L2
With examples, explain the conversion of a gray code to
(0} comrespanding binary code sequence and vice-versa 6 20EC203.1 L2
8(a) Find the standard sum of products (SOP) for the logic 6M 0EC203.2 L3
expression: F {A, B, C, D) =—— AB +AB D+ BCD
8(s) Use K-map o minimize the expression: F (A, B, G, D)=L m 6M 20EC203.2 L3
(0,1,2,3,4,9,10,12,13, 14, 15)
OR
Reduce the expression f= w(0,1,2,3,4,7) using K-maps and
943 implementit using NOR logic & 0ECN32 L3
9 (b Reduce the following function f {A,B,C)= I m(0,1,35,7) and 6M
) Draw the logi circuit 20EC203.2 L3
10(s) Design a Excess-3 Adder Circuit 6M 20EC203.3 L3
10(p) Design the logic circuit for a BCO to decimal decoder oM 20EC203.3 L3
OR
Differentiate Multiplexer and De-multiplexer. With simple
1) examples, explain how they are implemented. oM 2EC203.3 L3
11{b) Design a Full Adder Using Two Half Adder &M 90EC202.3 L3

[ - e —— < T - - - ey : a.'_.ul-\_

ke a"'rf-.f.: -,I.!;_ iy ,’_-'IJ‘i .':_-'.![.e_.-':;;-_j';'ul';l i3 Jm = rp i 1r| '*1..J|1- !1r,[1 ;#Hrll .:H_-I"H I i 1L.¢ i ur A u]f--.i'[1 ‘{IU[M
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fle

Implement the following function using PROM

12(a) PWXY.2=Im{01,234789,12,15) and QWXYZ=L ©6M 20EC203.4 L3
m{5,6,9,10,11,13}.

12 (6) implement PLA for the following Fy=  m{0,1,2,4) and F»= I

m{0,5,6,7) M 20EC203.4 L3
OR
13{a) Compare PAL, PLA and FPGA 6M 20EC203.4 L3
13(b) Compare static RAM and dynamic RAM 6M 20EC203.4 L3
14 Explain in detail about SR Latch using NOR 12M 20EC203.5 L2
OR

15 Explain in detail about JX Flip Flop 12M J0EC203.5 L2
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