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. Semester End Supplementary Examination, ApriliMay, 2022

| Degree | B.Tech.(UG) |Program | Civil Engineering - | Academic Year | 2021 - 2022
_Course Code 200E304 | Test D_lgra_!t_w_p ‘3 Hrs. | Max. Marks T'{U Semester T T
Cowse | Strength of Maferials _
Part A (Short Answer Question_sgx__z 10 Mark_) DL _ h___ N
__No.___j Question __(1 through §) . Leaming Quicome (s) | DoK
1__ | State hook's Law. . 20CE304.1 L1
2 What arg the assumpjtons made in theory of simple hendi_g? ol 2CE42 1 L1 |
[ 3 I'Whatdoyou mean by n moment area method? R - 20CE3MA | L
4 Write the exprassmn for crippling load when the both the ends of the 20CE304.4 U
.. cOlumn are hinged. - - B
_5 _ jD0i leferenUate between c[osed cml and open c01l hei cal 5 sp_nngs S 200E304 5,“ S
PartB (Long Answer Queshons ax12=60 Marks) e 3
“No. . T Quesfions ( (6 thmugh 15)_ . g I\_na_ﬂ(s Leammg Outcome (s) | DoK
1 [a)_ | Explain stress - strain curve formild steelrod.  ~ “Lo6M | . 20CE304.1 L3
6 (t) ng::ﬁy the relations between Young's Modulus and Modulus of YRE S0CE304 4 L3
AR - OR_ A '
. A steel rod of 3 cm diameter and 5 m long is connected to two
grips and the rod is maintained at a temperature of 95 degree
Celsius. Determine the stress and pull’ exeded when the : :
7(a) temperature falls to  30-degree C. el LLEESS =
(i the ends do not yield '
(i) _ the ends yield by 0.12 cm. N

|...8  |Dervebendingequafon. " "~ [ [ 20cE342 | L3
T OR _ ]
| 9(a) +Dﬂgﬂrive shear stress disiribution for circular seclion, [ eM | . 20CE34z [ L3
.. 91(b)_ | Derive shear stress distribution for rectangular section. "] 6M [ 20CE3042 | L3 |
10(a) | Expiain conjugals beammethod. T T e zoceada TG
Derive an expression for the slope and deflection of a Slmply ;
_.1_0_9 ]_ supported beam with a point load at cenler, : — ZGCE"304.3 L
R e e e e, e OR p e matieccend
A beam of length 6m is simply supported at its ends and carries
Iwo point loads of 48 kN and 40 kN at a distance of imand 3m | @ | +
1 respeclively from the left support. Find (i) Oeflection under each | 12M-{- . 20CE304.3 L3.
: load (ii). The point at which the maximum deflection occurs and . . : ’
o | Maximum deflection using Macaulay's methed, . - _ P 1 _____ ‘ I
. l “"12' | Derive an expression for cippling load When both ends of the'[ 12M TTTCEN4S :3_
.| column are hinged. - . . o -
I OR A
[ A 1.75 m fong steel column of rectangular cross-section 120 mm |
l x 100 mm is rigidity fixed at one end and hinged at the ather.
I 13 Determine the buckling load an the column and the comresponding | 12M 20CE304.4 L3
! axial stress using Euler's formula. Take E for the column matenial |.
| las2006Pa R, PO A
' 14 | Derive Torsion equation. 1M 2003045 | L4 |
Gty s
ations
Conlro\\er 01 amin _
NSRIT (A)

V|sakhapamam




15

JR B

' The stiffriess of a closely coiled hefical upring & 1.5 Nimm. of ; '
_compression under a maximum load .of 10ON. The

maximum shearing stress groduced in the wire uf the spring Is |
1 130 Nimm?2 The solid iength of the spring’{whan the coils are 124 ZUCE304.5
! touching) is given as Scm, Find (1) Diameter. af the wire {ii) Mear

" diameter of the coils and (i) No. of ooils.required = Take

| C=4.5X10¢ N/mm2.

Controller of Examinations

NSRIT (A),
Visakhapatnam
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Semester End Supplementary Examination, ApriliMay, 2022
Academic Year

Degree B.Tech.{U.G) Program ME
Course Code  20MEJI03 Test Duration 3Hrs. Max. Marks
Course Mechanics of Salids

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

No.

1
2
3
4

5

Questions (1 thraugh 5)

Give the relationship between bulk modulus and medulus of efasticity in terms of

Paisson's ratio,
Differentiale the point load, UDL and VDL,
Define the flexural rigidity and lorsional rigidity.

70  Semester

Menlion the advantages of hollow circular shafts over sofid circular shafts,

Define buckling and stabiiily.

Part B {Long Answer Questions 3 x 12 = 60 Marks)

No.
6 {a)

6 {b)

(b

8(a)

8 (b)

9(a)

9 (b)

10(e)

-"‘[__ s 1 .t} TSRS LR o I:_lm hig EHY P ety

Questions (6 through 15)
Draw a neat stress- strain curve diagram of stainless steel and explain
A steel bar is 900 mm lang ,its two ends are 40 mm and 30 mm in dia
and the length of each rod is 200 mm The middle portion of the bar is
t3mm in dia and 500 mm long ,if the bar is subjected to an axial
tensile load of 15 KN .Find tolal extension. Take £=200 GPa
OR

A steel bar of 20 mm diameter is acted upon by the forces. What is the
elongation of the bar when young's modulus, E = 210 GPa. Find net
elongation tyy principal of super pasition

A B D

— P
60KN | 20k +—— —> 30kn] | 50kN
Im 1m 2m

4
T

P
o

The stresses an two perpendicular planes through a pointin a body are
120 MPa (Tensile) and 80 MPa {Compressian), Determine the normal
and tangential stress on a plane at an angle 40 with the vertical
{ACW). Draw configuration and Mohr's diagrams

Write about the types of beams in detail with neat skelches

Draw shear force and bending moment diagrams for a cantilever beam
and find shear force and bending moments of span carrying two point
loads 3 kN and 6 kN at right end and 0.5 m from right end

6 kN JkN
A C¢ 0.5 m} B
E Im R
Iy )
CR

Differentiale the shear force and bending mements when point,
uniformly distributed and variably distributed loads applied.

A cantilever beam 4 m long carmies a VD, 2 kN/m at the free end40 §
kiN/m at the fixed end and draw SFD and BMD

8 kN B3IkM

i
dm A
»

»

Wnte the sign convention of shear force and bending moment to ihe

N e e S s e e, .‘.-....-.-.-—- A e ——

Marks

6M

&M

&M

6M

6M

&M

6M

6M

LR ot TR N p—

2021 - 2022

Leaning Outcome {s) Dok
20ME303.1 L1
20ME303.2 L1
20ME303.2 L2
20ME303.2 L1
20ME303.1 L1

Learning Outcome {s) ~ DoK
20ME303.2 L2
20ME303.2 L2
20ME303.3 L2
20ME303.3 L2
20ME303.2 L2
20ME303.2 L2
20ME303.2 L2
20ME203.2 L2
20ME303.2 L2

o S S s e

Controq fer oéExammahons

NSRIT (A)
Visakhapatnam



10 {b)

11 (a)

11.(0)
12"-(a)
1; (b)

13 (a)

13 (b)

14 (a)
14 (b)

15(a)

15(b)

left of the section.
Draw the free body diagram, shear force and bending moment diagram

of VOL an simply supported beam = 20ME303.3 L2
OR
The simply supported beam is 6 m carries a paint foad 4 kN al a
distance of 2.5 m from left where the UDL of 3 kN/m starts from point
(oad far 1 m. Find the reactions and draw the SFD and BMD
4N 3k 6M 20ME303.3 L4
A_clrnzfo B
— |
RA'i 25m | im ‘ 2.5mT Re
Derive the aquations for s1m,’[aly supported beam with 1JDL an UVL 6M - 20ME303.2 L2
Derive equation for moment of inertia for a - seclian 5M 20ME303 2 L2
A sali circular shaft transmits a power of 60 KW at 200 rpm., Find the ;
diameter of the shaft if the allowable shear siress is 30 MPg and M © 20ME3J03.2 L2
allowable twist is 20 for every 10 mt length of shaft. Take (=80 GPa.
OR
A cantitever beam of span L is subjected to a UDL of W KMim at a
distance 'a’ from fixed end. Find the deflection of free end
AD B b ¢ 5M 20ME303.2 L2
' A ‘\g ] 1
L ) y2
ha
Explain the Macaulay's methad in deflection of beams ™ 20ME303.3 L2
Explain the bucking falure in columns wath Rankine formula 6M 20ME303.2 L3
Derive an expression for Euler's critical load with one fixed an the .
ather end hinged. - 20MES03.2 =
OR
Distinguish between circumferential and longitudinal  stress in
gylindrical shell when subjected to an internal pressure, L 20ME303.2 =
Differentiate thin and thick cylinders and write three applications of
compound cylinders. ™M 20ME303.2 12
‘ : oo
Controlier of xaminationg
NSRIT (A)
Visakhapatnam

F LA



Degree

Course
Code
Course

No,

Semester End Suppiementary Examination, April/May, 2022

B. Tech. (U. Proaram ME Academic 2021 -
G) g Year 2022
20ME303 Test Duration e 70 Semester L
Hrs.  Marks
MECHANICS OF SOLIDS
Questions (1 through 5)

Define the bulk modulus and modulus of elesticity.

To put in more simple words, the bulk medulus is nothing but a numerical -constant that is used to
measure and describe the elastic properties of a solid or fluid when pressure is applied on all the
surfaces. The butk modulus of elasticity is one of the measures of the mechanical properties of solids
Differentiate the point load, UDL ang VDL.

When placed in steel storage racks, a uniformly distributed load is one whose weight is evenly
distributed over the entire surface of the rack's beams or deck. A paint load is a one with its weight

significantly concentrated in one (or more) places on the rack's beams or decks.

M/I=fly=EIR - justify. Bending Equation. The axial deformation of the beam due to external load that
is applied perpendicularly to a longitudinal axis is called the Bending Theory. The bending equation
stands as fly = E/R = M. ‘
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Explain pure torsion .

4 When the circular shaft is subjected to torque only without being acted upon by any bending moment
or axial force, the circular shaft is said to be in the state of pure torsion.
Define buckling and stabilitythe state of being stable

Whare
§ = Bul{ moveus (ps)
4P = Charqa in proszure (il
5 W - Chargainwehima
Y o= desalvriune
oy Tt vl o B 75 Bovovy (s efinree Lb'e n neal
i), 15 et o calubss it of ey pescun thianips
O L, Ot o By ol Chanje an prestu'e,

V i [+ 2. _a. i
&Y - —,é—x.P o \P Vxx.’

No. Questions (6 through 15) Marks
Draw a neat stress- strain curve diagram of stainless steet and explain.

TRUE CURVE

UIPPER VIELD l,.,-*"
6(a) o | cPomT 7" ULTIMATE STRENGTH &
¢ s " ASPARENT CURVE
o C . F
& o' - 3
T - FRACTHRE
ﬂe peemreanfy ‘\-E g
Tat=7A LOWER *IELD FOINT
N
‘\ ELASTIC LIMIT
LUIIT OF FROPORTIONALITY
© STRAIN .

A steel bar of 900 mm long, its ends are 40mm and 30mm in dia. and the length of
each rod is 200mm. The middle portion of the bar is 15mm in dia. If the cylinder is
6(b) carrying a load of 20kN, find the total extension when modulus of elasticity is 200 &M




Data: Area of steel, As = 16 cm?2
Areaof brass, Ab= 10 cm?2
Waight, W = 500 kg

Alis same for steel and brass, so
2m
As=yl 3l

The sum of forces of steel and brass is, fs+2fb=5000 —(1)
Ss=(fs)/ {as ) , sb=(fb)/ (ab)

Fs=ss.as, fh=sb.ab

Ss={ys)(is)(®l)
Ss is directly proportional to isys
Similarly, sb is directly proportional to ibyb

Where is and ib are the moment of inertia of stee) and brass
2m
5 is the stress

Sbss=ybisyslb=2x32=34
Ss=34sh
Ssas+2(ssab )=5000 ——from eq. (1)
(ss){as+2x43)(ss.ab)=5000
Ss (16+23x10)=5000
Ss(31)=5000
85=315000=161kg/cm?2
Sb=43x115000

Sh=121kglcm?2

A steel bar of 20 mm diameter is acted upon by the forces. What is the elongation of

the bar when young's modulus, E = 210 GPa. Find net elongation by principal of super

position,

Sol: Length, | = 5000 mm; cross sectional area, A= 22/7x20x20/4 =400mm?2;
7(a) Tensile force, P =50 KN = 50 x 103 N; Young's Modulus, E = 200 x 106 N/mm2.

M

As per the young's modulus, E = [(PIA) 1 (BI /1))

6M




Therefore, change in length or elongation,
5l = (Pl AE) M
5= (50 x 103 x 103)/ (400 x 200 x 103)

=%=0.6 mm
M

7A. Area of steel bar =2800mm2

Data: Area of steel, As = 16 cm2
Area of brass, Ab= 10cm?2
Weight, W = 500 kg

M is same for steel and brass, so
A B & D

GOKN | 20kN +—— —>  3DkN 50kN
3m 1.'“ 2m

"
] Lg

The stresses on two perpendicular planes through a point in a body are 120
MPa(Tensile) and 80 MPa(Compression). Determine the normal and tangential stress
on a plane at an angle 300 with the vertical (ACW).Draw configuration and Mohr's
diagrams.

The stresses on two perpendicular planes through a point in a body are 90 MPa
(Tensile) and 70 MPa(Compression). Determine the normal and tangential
stress on a plane at an angle 250 with the vertical (ACW).

ay
7(b) BM
D ilr & <Configuration
diagram \ 2N
ox " gt on oe/v ox B=Bacw; angle biw ox & oy = 90
- - - >




Gircle

/(J Q ox > gy, (oX-
oy)2;64180, Ir,oT B=28;

8C

P O 28 N[ M

~ay= 60 oN

k4
F 3

ax=100

h 4

oN=?:0T=7,0R=  oR =VoN2+qT2 =
4M

68.

A steel rod of 5 m long and 20mm diameter is subjected to load 50 kN. Find the
elongation when young's modulus is 2 x 106 N/mm2. Poison's ratio is 0.25

Sol: Length, | = 5000 mm; cross sectional area, A= 22/7x20x20/4 =400mm2;
Tensile force, P =50 KN = 50 x 103 N; Young's Modulus, £ = 200 x 106 N/mm2.
M

As per the young's modulus, E = [(P/A) / (51/1)]

(s o T T TR e LT YTET— T b o O e L g e 0 g
¥ ; : - . e 1 2 F s i CaRsi b




Therefore, change in length or elongation, 81 = (P / AE}
M

8l = (50 x 103 x 103)/ (400 x 200 x 103}

=Y%=0.6 mm
Write about the types of beams.

_|_|_ _|_|_ Simply supported beam
A 7\ Both end hinged beam
4 R Fixed b
? N Fixed beam
8(a) 6M

IANVAN 7SN 7\ Continuous beam

4 Cantilever beam

g

q_ _

e 7\ Propped cantilever beam

Draw shear force and bending moment diagrams for a cantilever beam and find shear
force and bending moments of span carrying two point loads 2 kN and 5kN at right
end and 0.5m from right end.
6kN JkN
A } c Q.Sm B
i

=

i

8(b) 6M

;I
=1

Differentiate the shear fo
9(a) M
rce and bending moments when point, uniformly distributed and variably distributed




9 (b)

10 (a)

10 (b)

11{(a)

Load .Slnpc tor Slopu for bending
shear foree Moment
P Canslant Lincar
l l ] N
Uniformly ' .
ar R .b »
distributed load Linear b
LI | P~ 7N\
A A \\l
Uniformly ; .
varying load Purabolic Cubic
== et o
y l \\] Q

loads applied. Figure-1 Slopes for various types of loads
A cantilever beam 4m long carries a VD, 2kN/m at the free end to SkiN/m at the fixed
end and draw SFD and BMD.
[ y 4m N
* Ly
Write the sign convention of shear force and bending moments.
I3 ,/""“ -
+*— -l- Pt *!"’ (:"f\"'—/\\:
O \_i—d_’,,- )
P NN
el ot — ',\“-.__v.a""'"""\»,-) |
k! e .
Al S Shear Faren itrnding noment
Draw the free body diagram, shear force and bending moment diagram of VDL.

The simply supported beam is 5 m caries a point load 4 kN at a distance of 1.5m from
left where the UDL of 2kN/m strarts from point load for 1 m. Find the reactions and

draw the SFD and BMD.
4kN N/m
A _Goped D B

R1 e m |

1.5?1 Rs

6M

6M

6M

6M

= T gty

2
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11 (b)

12(a)

12 (b)

’

I=
=)
ra
lap
[
=

-
P

P A ]

Ma =0

Me =12x 1=12 kn-m
Md=0 =8x 2=16 kn-m
%12 =(2-x)/8

x= 1.2 kn-m

Mm = 12(1+1.2)-10x1.2xq.2/2 = 19.2 kn-m
M

Cerive  the equations‘“ for J§imply supported

{a)

£ i
: G e P |
F_,_—:mn NN et i b T T T
E ¥
J

(f)

Derive equation for moment of inertia for a rect angular section.

Derive an equation for Tortion.

beam with  UVL,

&M

5M

7M™

Lt

e




13 (a)

Total torque could be easily determined by integrating the above equation between
limits 0 and R.

Therefore, total torque transmitted by a circular solid shaft is , T= t/RJ A ——ememeeme
. M

Polar moment of inertia is ———-me-eme— - 2
J=[r2dA
Therefore total torque transmitted by a circular solid shaft is,
T=tJR
TH=tR
aM

The expression for shear stress produced in a circular shaft subjected to torsion and
therefore we have following resuit from that expression

TiJ = CoiL

Considering above two equations, the torsion equation for circular shaftis, T/J = /R =
COM -e-~—3m 4M

Where,

C =Modulus of rigidity
L = Length of shalt

8 = Angle of fwist

A cantilever beam of span L is subjected to a concentrated load W at a distance '@
from fixed end. Find the deflection of free end.

f_d o

] 8 :’:;:1
L y2

Ml=ay=ER

Where, E = Modulus of Elasticity of beam material
R = Radius of Curvalure of the beam

M = Moment of resistance

- . T e ——p— >y e v * -
Ill" Y -~ i 3 .3

e il -
PRI "~ o




13 (b)

i = Moment of Inertia of beam ¢/s about N.A

oo = Bending stress at the layer situated at a distance y from N.
M

y = Distance of layer from N.A.

ofy = ER -1

Atthe distance 'y', let us consider an elementary strip of very small thickness dy.

‘g’ is the bending stress in this strip.

Let dA = area of this elementary strip.

The force developed in this strip = 0.dA.

The etementary moment of resistance due to this elementary force is given by dM =
fdAy 3M

Total moment of resistance due to all such elementary forces is given by

[iM=JoxdAxyorM=JoxdAxy -2

From Eq. 1, o=y x{E/R) Putting this value of f in Eq. 2

we get where | = Moment of inertia of the whole area about the neutral axis N-A.

Where; M = Bending moment | = Moment of Inertia about the axis of bending i.e; Ixx
y = Distance of the layer

The extreme distance of extreme fibre from N.A.)

E = Modulus of elasticity of the beam material.

R = Radius of curvature

M
- Nenrral
A ¢ layer
dom v L
E — F
8 V3D
—

Before bending

After bending
Explain the Macaulay's methed in deflection of beams.

The modulus of section may be defined as the ratio of mement of inertia to the M

fibre. It is

or rectangular

Y T T s T R T T




14 (a)

14 (b)

section, | = bd312 & y = df2. Z= bd?/6.

It is the ratio of moment of inertia (1) of the beam cross-section about the
neulral axis to the distance {ymax) of extreme fiber from the neulral axis. y =
distance from the centroid to top or bottam edae ie v =df2, M

o 1,

NA NA
M

It is the ratio of moment of inertia (1) of the beam cross-section about the neutral axis

to the distance {yma) of extreme fiber from the neutral axis. y = distance from the

centroid to top or bottom edge ie.y=d

Explain the buckling. 6M
Derive Euler’s formula.

Mli=gy=ER

Where, E = Modulus of Elasticity of beam material
R = Radius of Curvature of the heam

M = Moment of resistance

| = Moment of Inertia of beam ¢/s about N.A

o0 = Bending stress at the layer situated at a distance y from N.
M

y = Distance of layer from N.A.

oly=ER ~—1

Atihe distance 'y, let us consider an elementary strip of very small thickness dy.

‘0’ is the bending stress in this strip.

Let dA = area of this elementary strip.

The force developed in this strip = o.dA.

The elementary moment of resistance due to this elementary force is given by dM =
fdAy M

Total moment of resistance due to all such elementary forces is given by

fiM=joxdAxyorM=JoxdAxy—2

From Eq. 1, 0=y x (E/R) Putting this value of f in Eq. 2

we get where | = Moment of inertia of the wholg area about the neutral axis N-A.

Where; M = Bending moment [ = Moment of Inertia about the axis of bending i.e; 1xx
y = Distance of the layer

The extreme distance of extreme fibre from N.A.)

E = Modulus of elasticity of the beam material.

R =Radius of curvature

What is circumferential and longitudinal stresses Define circumferential stresses, f1 oM
e r— T r—— n b _-'-l"r_—'?-_. ”r,-._ - .I"I-‘-':'.:” AT 2 (=T 23 fr'-'."'—_':"‘-'-r-'l-r'.—_'-'-l—'r

; E of| i e o - ] A : 3 3 lr o
ML Pt P P SRl T S Lo £ el s chiil s A : ] el N A




15 {b)

The hoop stress is the force over area exerted circumferentially (perpendicular to the
axis and the radius of the object) in both directions on every particle in the cylinder
wall.

3M

Define longitudinal stresses, 2

Longitudinal stress is defined as the stress produced when a pipe is subjected to
internal pressure.

Longitudinal stress is also known as axial sfress. .
Differentiate thin and thick cylinders.

N~y B P s

x - ’
: -B.M :;

According o sign
convention
4M
ey ™
F
2 . f./- i 2 e
. L N
am

Consider an axially loaded strut, shown below, and is subjected to an axial load ‘P
this load ‘P produces a deflection 'y’ at a distance ‘X' from one end.

Assume that the ends are either pin jointed or rounded so that there is no moment at
either end.

Bsin {LVp/El} =0

B=0 or sin {LVp/El} =0

sin {LNp/El} =0 or {LNp/El}=wornL=7
4M

or {Vp/El} = miL or P= m2EN L2
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Semester End Supplementary Examination, ApriliMay, 2022

Degree B.Tech.(U.G)  Program EEE Academic Year 2021 - 2022
| CourseCode  20EE304 Test Duration JHrs. Max. Marks 70 Semester ]
Course DC MACHINES & TRANSFORMERS

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

No.  Questions (1 through 5) Leaming Outcome (s} DoK

1 Describe multiply excited magnetic field system. 20EE304.1 L1
What is amalure reaction? What are the efiects of armalure reaction an the
2 performance of dc machine? 20EE304.2 oL
3 V‘tlhx ?? Starter is required to start a DC motor? What is the essential element ofa 20EE304.3 L2
startel
4 Whatis the function of a transtormer? 20EE304.4 L1
5 Define Sumpner's test. 20EE304.5 L2
Part B {Long Answer Questions 5 x 12 = §0 Marks)
No.  Questions (6 through 15) Marks Leaming Outcome (s) Dok
Derive the expression for fisld energy and co energy in a doubly * -
8 excited system 2ssuming constant current system. . B = L2
6(b) Derive the expression far torque in a singly excited system. 6M 20EE304.1 L2
CR
For a singly excited system derive the expression for magnelic field i
7(a) energy stored, &M 20EE304.1 L2
7(b)  Wiite in brief about multiple-excited magnetic field system, &M 20EE304.1 L2
8(a)  Explain the constructional delails of DC generalor, ™ 20EE3042 L2
Calculate the emf generated by a 4 pale wave wound ammalure having
8{b) 45 slots with 18 conductars per slot. When driven at 1200 pm the flux ~ 5M 20EE304.1 L3
per pole is 0.016Wh,
. OR .
8{a)  Explain magnetization characteristics of a DC shunt generator? _ BM 20EE304.2 L2
8(b) Express the EMF equation of a DC generator, 6iv 20EE304.2 L2
10(a) Derive the torque equation of a DC molcr, &M 20EE304.3 L2
A dynamo has a rated amature ctrrent at 250A. What is the current
10{b) per path of the amature if the zrmalure winding is lap or wave &M 20EE304.3 L3
connected? The machine has 12 poles.
CR
1(a) Explain spaed control of DG shunt motor. 6M 20E£304.3 L2
11{b) Explain in detail the losses in DC motor. 6M ~ 20EE304.3 L2
12(a) Derive the EMF equation of transformer. &M 20EE304.4 12
A 4001230V, 50Hz, single phase transformer has 20 turns on high
12(b)  vollage side. Find tums ratio, transformation ratio, ard number of turns ~ 6M 20EE304.4 L3
on low voitage winding. Also find the flux daveloped in the core,
Ort
Draw the various types of three phase transforme: connactions and
13a) brief each one of them. oM 20SE304.4 L3
Draw and explain the phasor diagram of single phase transformer on :
13(b) load considering with winding resistance. 4 20EE3044 L2

Draw the circuit diagram of Sumpner’s test and derive the equation for

() efficiency of each transformer, e 20EE304.5 B
The primary and secondary voltages of an autolransformer are 1200V
and 600V respectively. Calculate the economy of Cu when the

14(0) secondary current is 120A. Draw the circuit and show the current o LR =
dislribution in the winding.

R

B T e T T ST T T
:;.—a‘; f:i."u'..] r"‘ rh ',}'..":l B
’t ; .s:.": I s e




A 10 KVA, 5001250 V, 50 Hz single-phase transformer gave: the
following test '
data:
OC Test (LV side). 250V, 1.0A, B0 W

15(a) SC Test (HV side). 25V, 12 A, 100 W ™ 20EE304.5 L3
Where LV refers to the low voltage and HV refers tn high vaitage side.
Detenmine the following:
(i) Equivalent circuit referred o LV side
{ii) Secondary foad voltage at 0.8 p.f. lagging vith full-load current.

15 (b) Explain how the Scalt connection can be used to obtain two phase

supply from a three phase supply. M 20EE304.5 L

G.[ N
Controller ol Examinations
NSRIT (A)
Visakhapatnam
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Gb) Derive the expression for torque in A singly excited system,
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commutator Bnd a frame / yoke. The armature is a cylindrical body rotating in the space between the poles and
comprising a stotted armature core, a winding inserted in the armature core slots, a commutator and brush .

Yoke: 1. It saves the purpose of cutermost cover of the de machine so that the insulating matetials get protected
from harmful atmospheric elements like moisture, dust and various gases like SO2, acidic fumes etc. 2. It provides
mechanical support to the poles. 3. It forms a part of the magnetic circuit. It provides a path of low reluctance for
magnetic flux.

Poles: Each pole is divided into two parts a} pole core b) pole shoe Functions: 1. Pole core basically carries a field
winding which is necessary to produce the flux. 2. It directs the flux produced through air gap to armature core to the
next pole. 3. Pole shoe enlarges the area of armature core 10 come acToss the flux, which is necessary to produce
larger induced emf. To achieve this, pole core has been givena particular shape.

Armature: It is further divided into two parts namely, (1) Armature core (2} Armature winding. Armature core is
¢ylindrical in shape mounted on the shaft. It consists of slots on its periphery and the air ducts to permit the air flow
through armature which serves cooling purpose. Functions: |, Armature core provides house for armature winding
i.e., armature conductors. 2. To provide a path of low reluctance path to the flux it is made up of magnetic material
like cast iron or cast steel.

2. Armature winding: Armature winding is nothing but the inter connection of the armature conductors, placed in the
slots provided on the armature core. When the armature is rotated, in case of generator magnetic Alux gets cut by
armature conductors and emf gets induced in them. Function: |. Generation of emf takes place in the ammaturc
winding in case of generators. 2. To carry the current supplied in case of dc motors. 3. To do the useful work it the
external circuit

Field winding: The field winding is wound on the polc core with a definite direction. Functions: To carry current due
1o which pole core on which the winding is placed behaves as an electromagnet, producing necessary flux. As it
helps in producing the magnetic field i.e. exciting the pole as electromagnet it is called ‘Field winding’ or *Exciting
winding’.

Commutator The rectification in case of dc gencrator is done by device called as commutator. Functions: t. To
facilitate the collection of current from the armature conductors.

2. To convert intemnally developed altemating emf to in directional (dc) emf 3. To produce unidirectional torque in
case of motor, Choice of materinl; As it collects current from armaturs, it is also made up of copper scgments. Itis
cylindrical in shape and is made up of wedge shaped scgments which are insulated from each other by thin layer of

mica.

Brushes and brush gear: Brushes are stationary and rest on the surface of the Commutator. Brushes are rectangular
in shape. They are housed in brush holders, which are usually of box type. The brushes arc made to press on the
commutator surface by means of a spring, whose tension can be adjusted with the help of Tever. A flexible copper

conductor called pigtail is used to conniect ihe brush to the external circuit. Functions: To collect current from
commutator and make it available to the extemnal circuit.

8b) calculate the em{ generated by a 4pole wave wound armature having 45 slots 18 conductors per slot .when
driven at 1200 rpm the flux per pole is 0.016 wb.

Ans)E=(NP @ ZW(60A)

& = [Jux in webers

n = armature speed in rpm

Z = tota) number of armature corductors

p = number of poles

o = number of parallel paths

for wave winding A =2

no of conductors =18 *45 =810

emf generated = 0.016°810*1200°4160%2
=52208/120 = 518.4 volts

9a) Explain magnetisation characteristics of a de shunt generalor ?

Ans : A DC generator, is an electrical machine that converts the mechanical energy of a prime mover {¢.g. DC mator,
AC induction motor or a turbine) into direct electrical energy. The generator shown in figure 1 is self-exciung. It
uses the voliage Ea gencrated by the machine to establish the ficld current If, which in turn gives rise to the
magnetic-fiekd fux @. When the armature winding rotates in this magnetic ficld so to cut the flux, the voltage Ea is
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10a)

muotor?

derive torque equation of
TORQUE EQUATION OF THE MOTOR

. dﬁﬂ—ﬂn_waue_uwn-iaﬁflgiwn%ruir.
+  wiomega) (2ZN/B0) rad'sec
*  Soworkdone in one evohmion is

- The ruming or twisting foree ebout #m axis calied torgue. \n/m_mu
«  Consider a whod of eadits “R™ mcters acied vpon by a i ferentiak force F newt @
F

«  W=F * Disnce travelled in onc revolution = F * 2zR Joules

v P=Power developed = (workdone/time) ={(E * 2R Jaime for | revolution)

s = ({F* 2xR}6WN)) = ( F * R) * (2xNi60)

o P=T*uiomeps) watts

* Where T=torqueinNm and wiomcga)= angular spexd in rad/see

. Ed-ra:ﬁu.ﬂ-ﬁéﬁnﬂi&.&rq:ﬂ%aﬂrng._::_Bn-__n_-ﬁusanﬁin
. .—.__.nuun::.ﬂr-amﬂ_vﬁ‘ﬂ%&.rﬂﬂ:ﬁswgdrﬂﬁ?ﬁnﬁnﬂaﬁﬂ%_?ﬂ
*  Soif speed of the motor is N ypm then,

+ Powerinar torque * wiomega) i Ebfa= Ta * (2a2V/60)

«  But Eb in 2 motor is given by, Eb ~(@ZNPY60A

PNZ 2aN
o%> xl, = la¥~g
T Pz .. Pz
Tai= Mme I,x R 015901, . A Nm

de

-

(D) & dyramo has o vaded cTmmdum
cocend ad 2S0 8 whad o the Cupned

¢ petth ofy the QB use it
onmalbuae _.ijn:_.,m. 5 holﬂv of Lo

ﬁ%ﬂﬁ%k 4. 1sz gnm/ﬂa!g la ﬂoﬁo}
mn\w\.HQ..UN.A.O) __\*V.H~P!

AL= 1 DMEN of patelial pabhs with
o (,u.n:m.__-.ﬁv.

Pr=P numober g-pavales padhs with
(u,mu E..?L?G..

SRR WEGY

A

ﬂ Lasr, cc..:&._.(w fn Amps
Ty= B8 1S p

>
T, = La  Qamend=peY pabh jn cage

Pq c.G\ /.fﬁ windng N PBHUM.

1 — = = 7o.
o= %3 BenPs

112) explain speed control of de shunt motor?
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We can use this technique to control motor speed befow its rated value, But it is neither efficient nor econornical
method  because, in  this method, speed is reduced ot the cost of power rheostat(laZR).

+ Q > 1
[ Ish
_m
R
DC supply
Y & S .

11b) explain in detail the losses in dc motor?

Ans:

* The various losses in a de machine whether it is a motor or & generator are classified into three
groups as:

1. Copper losses

2. Iron or core losses

3. Mechanical losses

Copper losses

* Thie copper losses arc the losses tnking place due to the current flowing in a winding .

* There are basically two windings in a dc machine namely armature winding and ficld winding,
* The copper lasses are proportional 10 the square of the current passing through these windings,
* Armature copper loss = 1a'2 * Ra

* Shunt ficld copper Joss = Ish’2 * Rsh

Senes field copper loss = se'2 * Rse

Iron or core losses

* Thesc losses are also called magnetic losses . these losses inctude hysteresis loss and eddy current loss

* The hysteresis loss is proportional to the frequency and the maximum flux density Bm in the aic gap and
is given by

* This loss is basically due to reversal of magnetisation of the nrmature core

_ Hysteresis loss = 7 BLSfv im#m“ﬂ

M = Steinmetz hysteresis coefficient
where V = Volume of core in m?

f = Frequency of magnetic reversals

eddy enrrent lasy
*  Theeddy cament loss exists due 1o eddy cumvents.
Q gﬁ-!ﬁﬂﬁﬁn-ﬂ!ﬂ:ﬂﬂ—ii:ﬁiﬂﬁﬂrgwﬁnﬁﬁ
. ﬂrrgnﬁn!uﬁun&ugg!!&.ﬂﬁﬁngﬂi.giznﬁas
*  These losses are slmont constand

ﬁﬁ'ﬂnw« current loss = K B2, 22 v su»pml_

where K = Constant
t = Thickness of each laminaton
V = WVolumc of core

f = Frequency of magnetic reversals
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132) draw the various types of three phase transforiner connections and brief each one of them?

Ans: Three Phase Transformer Connections Three phase transformer connections In three phase sysiem, the three
phases can be connccted in either star ot delta configuration. In case you are not familiar with those configurations,
study the following image which explains star and delta configuration. In any of these configurations, there will bea
phase difference of 120° between any two phases.

Three Phase Transformer Connectians Windings of a three phase transformer can be connected in vanous
configurations as (i) star -star, {ii) delta-delta, (iii) star-delta, (iv) delta-star, (v) open delta and {vi) Scoit connection.
These configurations arc cxplained below. Star-Star (Y-Y) = Star-star cannection is generally used for small, hugh-
vottage transformers. Becsuse of star connection, number of requined tums/phase is reduced (as phase voltage in star
connection is 1/43 times of line voltage only). Thus, the amount of insulation required is alse reduced. = The ratio of
linc voltages on the primary side and the secondary side is equal to the transformation ratio of the transformers. »
Line voltages on both sides arc in phase with each other. = This connection can be used only if the connected load is
balanced. Delta-Delta (A-A) = This connection is generally used for large, low-voltage imnsformers. Number of
required phase/turns is relatively greater than that for star-stas connection. = The ratio of line voltages on the primary
and the secondary side is equal o the transformation ratio of the transformers. = This connection can be used even for
unbalanced loading. * Another advantage of this type of connection 15 that even if one transformer is disabled, system
¢an continue to operate in open delta conncction but with reduced available capacity. Star-Delta OR Wye-Delta (Y-
A) = The primary winding is star star (Y) connccted with grounded neutral and the secondary winding is delta
connected. = This connection is mainly used in step down transformer at the substation end of the transmission line. ©
The ratic of secondary to primary line voltage is 13 times the transformation ratio. = There is 30° shift between the
primary and secondary line voltages. Delta-Star OR Delta-Wye (A-Y) = The primary winding 15 connected in delta
and the secondary winding is connccted in star with neutral grounded. Thus it ¢an be used to provide 3-phase 4-wire
service. = This type of connection is mainly used in step-up transformer at the beginning of tranemission line. » The
ratio of secodary to primary line voltage 1s V3 times the transformation ratio. » There is 30° shift between the pnmary
and secondary line voliages. Above transformer connection configurations are shown in the following figure. Open
Deltn (V-V) Connection Two transformers are used and primary and secondary connections are made as shown in t
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v) Sumpner’s Test

Ans)

Sumpner's test or back to back fest can be employed only when two identical transfonmers are ovailable. Both
transformnicrs are connected 1o supply such that one transformer is loaded on ancther. Primaries of the two identical
transformers are contiected in parallel across o supply. Secondaries are connected in seties such that emf's of them
arc opposile to each other, Another low voltage supply is connected in serics with secondaries to get the readings, as
shown in the circuit diagram .

In above diagram, T and T; are identical transformers. Secondaries of them are cornected in voltage opposition, i.c.
Eerand Ean. Both the emfs cancel ¢ach other, as wransformers are identical, fn this case, as per superposition
theorem, no current flows through secondary. And thus the no load test is simulated. The current drawn from V) is
2, where lo is equal to no load current of each transformer. Thus input power measured by wattmeter W) is equal o
iron losses of both transformers.
ie iron loss per trans{ormer Pi = Wi

Now, a small voltage V3 is injected into secondary with the help of a low voltage transformer. The voltage Vi is
adjusted so that, the rated current I; flows through the secondary. In this case, both primaries end secondaries carry
rated current. Thus shont circuit test is simulated and wattmeter W3 shows total full load copper losses of both
transformers.

Le copper loss per transforimer Pey = W2,

From sbove test resulis, the full load efficiency of each transformer can be given as -

% full load efficiency _ output

of each transformer wWw
output +—1+ =2

X 100

E4b) The primary and secodary voltages of an autotransformer are 1200v and 600y respectively .calculate the

ecenoity of cu when the secondary current is 120A .draw the circuit and show the current disturbtion in the
winding .
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Tramfetmur Yabirg = oy A

15a) A 10 kva 500/250 v 50 hz single phase transformer gave the following test data G L = LLOY e .= Nﬁ O,\
Oc test (LV test):250 V,1.04,.80W

SC TEST (H V SIDE):25 V,12A,100W where LV refers to the low voltsge and HV side refers to high voltage
side .determine the follwing: Cc
ac Tso( Hy w_mnv ﬂw v, :.
- _p » 004y

smL Tz o,

e Nt ??a?a. Ny i

Fmoq = Vig-m g
= J omHm T T0va

AV
=L o 150 IS

I|||||I.|li

Tw 02,

1 - 1] —_
uﬂc = %y - AN J.Nuw.w.mOo'bl

.\._.lj . O.J.E.J

Ans) L




1q'q Asepucass s pus v Amunad sey 1 g Swiddey anusa ] puT Y [EUILID] S| ) 0] PHIIUUOD

51 IDULIQJSUEN 13529) 34|, tely Arepuados pue g Arewnd sey 3] 3pss aseyd-g sy1 jo ) pun g suy Y1 0 paasuuod
St put (J 16 padde] anuad SI IUNGISURN UKW Y] UONUNOD JRutiojsuRn | -3095 Hj) SMOYS mojaq amdly )
JIULOJSURE 13783} 20 LIRI[IXNT SHL PIY[E S1 110 33 PUE “ISULOJSULY Wkl 1 Po|[e9 5T St3ub0jsuRn

) Jo aug Ajeanouieur 100 g A[[EDUIRE PalSABUCO AN SIMLIOJSULY om) S “BSISA-S0IA PUE UOGISIIAUDS
asoyd- o1 sseyd-£ o) usopad o1 taunajsiren aseyd op3urs om Sunosumas J0 Poyiaw 3y} 51 UORIUUOY) [-1103G A[L

[ suy

cArddns anseyd 30.y) & wouy Ajddns sveyd om) UIE)UO ¢} PIFN Iq I NOPIIULGI H0IS Y Moy upmdxd (q 5

N9y g7 = A

QN

S
o 0) ..H\n.:H .U..W.w_...u.)d gl@&L.ESO Pod) a._j%
%0
MULYG Y 0L — GoGWIEL ) 0¥ 0
Yo"~ =
%agut S5 Sy T .
! &3 B o &5 .\\cx

Mo = > —
.olemW.mah A9 0 = ‘
TRLS A W _0MWND Py NY
‘ St~
s T~ gy B T DA
9 Q- m.,vc...n.u
"%} 80 = dsoy Y i

4
o=y =
ws _ 15
6~ 71D = A T O oty y ),
iRl )y =

()

— ) 09

an — —
| .U? = .yu/m»\
i
n  OMI
..I.C..m.m..wo.lw .n\..r|V|\.m. - A.J.md~> II-\ &dw

D AR UD Pou R v grmaep geys

-



.?am.hﬁnA

/

Scott connection Transformers

The identical, interchangeable transformers are used for Scott-T connection in which each transformer has a primary
winding of T, tums and is provided with tapping a1 0.289T, , 0.5Teand 0.866 T,

Phasor Diagram of Scott Connection Transformer
The line voltages of the 3-phase system Vas, Vi, and Ve which are balanced are shown in the figure below. The

same voltage is shown as a closed equilateral triangle. The figure below shows the primary windings of the main and
the teaser transformer.

Vasl = WVael = WeaF Wil

Vi L & <.—-
Sl
L4
Yag i
= ‘W\Nt. L -.‘
’
S N .
\h -' <
Vaa ' 'y =
Vac P — e —
Vio Vi
P Volta, transformer Pri
ge on tran mary
Three Phase input Voltge Wi

The D divides the primary BC of the main transformers into two halves and hence the number of tuens in portion BD
= the number of tums in partion DC = Ty/2. The voltage Vim and Vi ofe equal, and they are in phase with Vic

1 1
.—\Iu - vwglm.ﬂ-.ﬂ lM‘hAﬂQ

The voltage between A and D is

1 1
—w-u = e‘bh.llMa\.n "M_—_q-.ﬂﬂo

Vip =V + Vao

1 V3 1
Vin=W ﬁlm +.~Mv+.~.$.

V3
G«bb = .S-.. AHMV = Q.mmmﬂﬁh < 90°

The teaser transformer has the primary voltage rating that is V372 or 0.866 of the voltage ratings of the matn
transformer. Voltage Van is applied to the primary of the teaser transformer and therefore the secondary of the
voltage Y of the teaser transformer will lead the sccondary terminal voltage Vin of the main wansformer by 90° as
shawn n the figure below.

b Ve
Vim
o I
Vao Tap
Ts T, In
Vgt X
iz
T,
W.M—\r = Vi
Then, r

For keeping the voltage per tum same in the primary of the main transformer and the primary of the teaser
tcansformer, the number of turns in the primasy of the ieaser transformer should be equal to NIT,
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Semester End Supplementary Examination, Apriliflay, 2022

Degree B.Tech.(U.G) Program ECE Academic Year
Course Code  20EC304 Test Duration JHrs. Max.Marks 70 Semester
Course Random Variables and Stochastic Process

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

RSRET

2021 - 2022
1

Leaming Qutcome (s) DoK

U
L1
L
L1
4]

L2

L2

L2

L2

L3

L3

L3
1.2

L3

._--...-.——--— —— e

No.  CQuestions {1 through 5)
1 State Bays theorem, 20ECI04.1
2 What does the Chebychev's inequality states? 20EC304.2
3 List four properties of Joint distribution function. 20EC304.3
4  Differentiate between Autocorrelation and Cross-correlation funciion. 20EC304.4
5 Define narrow Pass Process. 20EC304.5
Part B (Long Answer Questions § x 12 = 60 Marks)
No.  Questions (6 through 15) Marks Leaming Qulcome (s) Dok
Let XX be a random variable with PDF given by
I ce? [ebeo U
o) fla= {5 ot M 20EC3041
Find constant ¢, Variance (X} and P(X = %2 )
6(b) Elaborate on Discrete and continuous sample spaces. &M 20EC304.1
OR
Let X be a conlinuous random variable with PDF
fac' 0 agd
7(@  fx(e) = Lo otherwise &M 20EC304.1
Find P(X £ 213| X >1/3)
7{b) Elaborate on Conditional density and their properties. &M 20EC304.1
8(a) State and prove Chebychev's inequaliity &M 20EC304.2
If X be a random variable and P(X-x} is the probability mass
function given as below table
X110 |1 ]2 J 14 |5 |6 }7
8{b) 0 [k |2k |3k |4k |KZ{2 |7 &M 20EC304.2
P( K2 | K2
x_ -
%) k
Find the value of k and P(X<6)
OR
Let Y=2X+3, If the random variable is uniformly diskibuted
@) over[-1, 2], determine fy(y) &M 2lESS0E2
Explain about the characteristic function and state its
9(b) properties &M 20EC304.2
Stale and explain the properties of Marginal distribution
L funclions, Conditional distribution and density function. LA 20Ec0
OR
Consider two random variables X and Y with joint Probability
1) Mass Function given in Table below. SM LU
Controller of xammations
= T T e e N SR (AT
H g L 2 W TR e ] Y R 0y :r'.-:--.|=:'-,- if

itk s Lok

_-._.w\fsakhapatnam



11 (b)

12 (a)

12 (b)

13 (a)

13 {b)
14 (a)

14 (b)

15 (a)
15 (o)

L L &

X 1 ll:: =1 E1
a k 1 L

\Y 2 1 5] A
Ny 1 | I

i L] 1

FindP(X=2 Y <4),P(Y =2 X=1)and check Xand Y are
independent.

State and prave central limit theorem for equal distributions
case

Explain about Second-order and wide-sense stationary
pracess.
Derive the Relationship between cross-power density
spectrum and cross-correlation function,

OR
Explain how random processes are classified with neat
sketches.
Derive the relationship between power spectral density and
autocorrelation function.

A random processes X(t}= Asin{wt+8) , where A , w are
canstants and 8 is a unifermly distributed random variable on
the interval (-, ) find average power?
Denve the relation between input PSD and output PSD of an
LTl system.
OR

Explain the following i) Noise Figure ii} Noise Sources.
Derive the expression for average cross pawer between two
random process X(t) and Y(f).

6M

6M

6

6M

6M

&M

6M

&M
G

Come gt
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20EC304.3

20EC304.4

20ECI0N4 4

20EC304 4

20EC304.4

20EC205.5

20EC304.5

20EC304.5
20EC304.5
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Degree

Course Code

Course

Semester End Supplementary Examination, AprillMay, 2022
B.Tech.(U.G)  Program CSE,CSE (Al& ML) & CSE (DS)  Academlc Year 2020 - 2021
2005304 Test Duration 3 Hrs. Max. Marks 70 Semester ]
Object Oriented Programming through C++

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

No.  Questions (1 through 5) Leaming Quicome (s) DoK
1 Differentiate formatted and unformatted console O operations. 20CS304.1 L1
2 Define Class & Object. 20C5304.2 L1
3 Listany four types of Inheritance. 20C3304.3 L1
4 Define Pointers, 20C5304.4 Lt
5 What are the differences between Vectors & Lists 20C5304.5 L

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

No.  Questions (6 through 15) Marks Leaming Outcome {s) DoK
Wiile differences between difference between Procedural Oriented
6(2) Programming and object-oriented programming, M 20CS304.1 L
6(b} Explain the advantages of objecl-oriented programming. M 20CS304.1 L2
OR
7{a)  Explain the different types of Dala types with example. ™ 20CS304.1 L2
What is code reusability? Explain different C++ features that
7{b) enable reusabily. 5M 20CS304.1 L1
8(a)  With an example explain the syntax for declaring objects. 4M © 20C8304.2 L2
What is dynamic binding? How it is different from static binding?
8(o) List some advantages of dynamic binding over static binding. - 20C5304.2 .
OR
9(a) Explain Friend Function. M 20CS304.2 L2
Define inline function. Write a C++ program for finding the area of a
(o) triangle using inline functions. Ll 20053042 L
10{a) Whatis a constructor? Explain with an example. M 20CS304.3 L1
Write a C++ program to find the area of circle, rectangle and
10 ) triangle using function overioading, L 20053043 =
OR
i koo o .
11 {a) ?:t?:rli l|as r:Hr;cr;emance. Present the advantages and disadvantages of &M 20CS304.3 L1
11(b) Wiite aC++ Program ta overload + operator to add two matrices. 6M 20C05304.3 L3
12(a E:EI!I?:JTE the role of this pointer in C++ with a programming 5M 2005304.4 L2
12{b) Whatis meant by lale binding? How is it implemented in C++? M 20C5304.4 L3
. OR
13(a) Whatis a virtual destructor? Explain with an example. &M 20CS304.4 L2
13(b) Write a C++ program to liustrate catching all exceptions. M 20C5304.4 L3
14(a) Discuss about STL programming model. &M 20CS304.5 L2
14{b)  Write a function template for finding the minimum value in an aray.  6M 20CS304.5 L3
OR
Define template. What s the need for templates in programming?
5 Write C++ cade that declares a Templale class. L 20CS304.5 L2
15(b} Write a C++ program that fills a vector with random numbers, M 20C5304.5 L3
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Degree B.Tech. (J.G) Program  CSE/CSMICSD Test Ay AcademicYear 2021-2022
Course Code 20CS304 Test Duration 180 Min. Max. Marks 70 Semester Il
Course Object Oriented Programming through c++
Assessment Pattern
R{L1): UL2): Agply (L3): Analyze (L4): E (L5): C (L6)
Part A (Short Answer Questions 5 x 2 = 10 Marks)
No.  Questions (1 through 5) Learning DoK

Outcome (s)

Differentiate formatted and unformatted console I/O operations. 2M il Sl

Unformatted input /output is the most basic form of inputioutput.
Unformatted IO transfers the internal binary representation of the data directly between memory and the file.

Formatted output converts the internal binary representation of the data to Ascii characters which are written
to the output file.

Formatted input reads characters from the input file and converts them to internal form.
Unformatted I/O operations:cout,cin,put(},get() getline(), write()

Formatted I/O operations :ios class functions and flags,manipulators,user-defined output functions

20Cs304.2 L1

Define class and object M
. A Class is a user defined data-type which has data members and member functions.
. Data members are the data variables and member functions are the functions used Io manipulate
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these variables and together these data members and member functions defines the properties and
behavior of the objects in a Class.
An Object is an instance of a Class. When a class is defined, no memory is allocated but when it is
instantiated {i.e. an object is created) memory is allocated.

List any four types of inheritance 2m 20CS3043 L1

Single inheritance
Multiple inheritance
Hierarchica! Inheritance
Hybrid inheritance
Multilevel inheritance

Define Pointers ? ' 2m 20053044 L1

A pointer is a variable that stores the memory address of an object. Pointers are used extensively in both
C and C++ for three main purposes: to allocate new objects on the heap, lo pass functions to other
functions. to iterate over elements in arrays or other dala structures.

What are the difference between vectors & lists 7?7 20CS304.5 L1
2m '

Vector List

|t has contiguous memory. While it has non-contiguous memory.
It is synchronized. While it is not synchronized.

Vector may have a default size. List does not have default size.

In list, each element requires extra space for the node
In vector, each element only requires the which holds the element, including pointers to the next
space for itself only. and previous elements in the list.

insertion at the end requires constant time
but insertion elsewhere is costly. Insertion is cheap no matter where in the list it occurs.

Vector is thread safe. List is not thread safe.




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

6 (a) Write difference between procedural oriented programming and
object —oriented programming ? 6m procedure oriented-3m object 20CS304.1

oriented-3m

Procedural Oriented Programming

in procedural programming, the program is divided
into smali parts called functions.

Procedural programming follows a top-down
approach.

There is no access specifier in procedural
programming.

Adding new data and functions is not easy.

Procedural programming does not have any proper
way of hiding data so it is less secure.

Learning

Outcome (s) 2

L1

Object-Oriented Programming

In object-oriented programming, the program is
divided into small parts called objects,

Object-oriented programming follows a bottom-
up approach.

Object-oriented programming has access
specifiers like private, public, protected, etc.

Adding new data and function is easy.

Object-oriented programming provides data
hiding so it is more secure,

6(b) Explain the advantages of object oriented programming 6M 20ESX021 L2

. We can build the programs from standard working modules that communicate with one another,
rather than having to start writing the code from scratch which leads to saving of development time and

higher productivity,

. OOP language allows to break the program inlo the bit-sized problems that can be solved easily

(one object at a time).

. The new technology promises greater programmer productivity, better quality of software and

lesser maintenance cost.

OR

7(a) Explain the different types of data types with example. 7M

Datatypes-4m examples-3m

OOP systems can be easily upgraded from small fo large systems.
Itis possible that multiple instances of objects co-exist without any interference,
Itis very easy to partition the work in a project based on objects.

20Cs3041 L2
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Data types in C++ is mainly divided into three types
1. Primitive Data Types: These data types are built-in or predefined data types and can be used
directly by the user to declare variables. example: int, char , float, bool etc. Primitive data types
available in C++ are:
Integer
Characler
Boolean
Floating Point
Double Floating Point
Valueless or Void
. Wide Character
2Derived Data Types: The data-types that are derived from the primitive or built-in datatypes are referred
to as Derived Data Types. These can be of four types namely:

® a . s & [}

. Function

. Array

. Painter

. Reference

3 Abstract or User-Defined Data Types: These dala types are defined by user ilself. Like, defining a
class in C++ or a structure. C++ provides the following user-defined datatypes:

. Class

. Structure

. Union

. Enumeration

. Typedef defined DataType

using namespace std;
int main()

cout << "Size of char : " << sizeof{char)
<< " byte" << endl;

cout << "Size of int : * << sizeof{int)
<< " bytes" << endl;

cout << “Size of short int : " << sizeof(short int)
<< " bytes" << endl;

cout << "Size of long int : " << sizeof{long int)
<< " bytes" << endl,

cout << "Size of signed long int

<<sizeof(signedlongint)

<< " byles" << endl;

cout << "Size of unsigned long int

sizeof(unsigned fong int)

<< " bytes" << end|;

cout << "Size of float : " << sizeof(float)
<< " bytes" <<endl,

cout << "Size of double : " << sizeof(double)
<< " bytes" << endl,

cout << "Size of wchar_t : " << sizeof{wchar_t)
<< " bytes" <<end};

<<

return 0;




7(b) Whatis code reusability ?explain different c++ features that enable  20ESX02.3 L3
reusability? -5m
 C++ strongly supports the concept of reusabifity. The C++ classes can be reused in several ways.
Once a class has been written and tesied, it can be adapted by another programmer to suit their
requirements. This is basically done by creating new classes, reusing the properties of the existing
ones.
* software re-usability is primary attribute of software quality. C++ strongly supports the concept
of reusability. C++ features such as classes, virtual function, and templates allow designs to be
expressed so that re-use is made easier there are many advantage of reusability. They can be
applied to reduce cost, effort and time of software development, it also increases the productivity,
portability and reliability of the software product
8(a} With an example explain the syntax for declaring objects
syntax:2m example 2m 4M B 2R
An Qbject is an instance of a Class. When a class is defined, no memory is allocated but when it is
instantiated (i.e. an object is created) memory is allocated.
Syntax:
ClassName ObjectName;
In C++, an object is created from a class. We have already created the class named MyClass, so now we
can use this to create objects.
To create an object of MyClass, specify the class name, followed by the object name.
To access the class attributes (myNum and myString), use the dot syntax (.) on the object:
class MyClass {  // The class
public: /f Access specifier
intmyNum;  // Atiribute (int variablg)
string myString; // Attribute (string variable)
I5
int main() {
MyClass myQbj; // Create an object of MyClass
Il Access attributes and set values
myObj.myNum = 15;
myQbj.myString = "Some text";
EI =5 T TR PR freai A SR e i i T




8 (b)

If Print attribute values
cout << myObj.myNum << "\n’;
cout << myObj.myString;

return 0;

What is Dynamic binding ?how it is different from static binding?list 20CS304.2
some advantages of dynamic binding over static binding? 8m '
DYNAMIC BINDING-2M DIFFERENCE-2M ,Advantages-4m

Dynamic binding refers to linking a procedure call to code that will execute only once. The code associated
with the procedure is not known until the program is executed, which is also known as late binding.

1. Static binding happens when all information needed to call a function is available at the compile-
time. Dynamic binding happens when the compiler cannot determine all information needed for a
function call at compile-time.

Advantages:

L1

1. Static Binding execution is more efficient & faster than Dynamic. This Binding compiler knows that
these types of methods can not be overridden.

2. In the Static Binding, the type is used while Dynamic Binding uses objects for Bindings.

3. One of the major advantages of Dynamic Binding is flexibility; due to the flexibility, a single function
can handle different types of an object at runtime.

4. |n Static Binding, Al information needed before the compilation time, while in Dynamic Binding. no
information remains available before run time.

5. Static Binding can take place using normal functions, while Dynamic Binding can be achieved using

virtual functions.




9 (a)

g (h)

OR

E:;plam Friend Function ?  Explanation-1m,syntax-2m ,example-1m 20CS3042 L2

A friend function in C++ is defined as a function that can access private, prolected and public members
of a class.

The friend function is declared using the friend keyword inside the body of ihe class.
Friend Function Syntax:

class className {

1
3 friend returnType functionName(arguments),
4
5
B

y using the keyword, the ‘friend’ compiler understands that the given function is a friend function.

We declare friend function inside the body of a class, whose private and protective data needs to be
accessed, starting with the keyword friend to access the data. We use them when we need to operale
between two different classes at the same time.

To declare a function as a friend of a class, precede the function prototype in the class definition with
keyword friend as follows ~

class Box {
double width;

public:
double length;
friend void printWidth( Box box );
void setWidth{ double wid };

i

Define Inline function .write a c++ program for finding the area of a 0ESX02.2
triangle using inline functions. Inline function-2m program -6m '
8m

L1

Inline function in C++ is an enhancement feature that improves the execution time and speed of the

program. The main advantage of inline funclions is that you can use them with C++ classes as well.

I calculate an area of triangle using the inline function
#include <iostream>
using namespace sid;




/ inline function, no need prototype

inline float triangle_area(float base, float height)
{

float area;

area = (0.5 * base * height);

return area;

}

int main{void)

{

float b, h, a;

b=4

h=6;

{f compiler will substitute the inline function code here.
a = tnangle_area(b, h);

cout<<"Area = (0.5*base*height)"<<end|;
cout<<"where, base = 4, height = 6"<<end|
cout<<"\nArea = "<<a<<endl;

return 0;

}

Output example:

Area = (0.5"base*height)
where, base = 4, height = 6
Area=12

10 (a) What is a constructor ?Explain with an example 20083043 L1
constructor-2m example-2m 4m
A constructor is a special type of member function of a class which initializes objects of a class. In C++,
Constructor is automatically called when object{instance of class) is created. It is special member function
of the class because it does not have any return type.

using namespace std;

class construct

public;




int a, b;
/1 Default Constructor

construct()

int main{)
{
!l Default constructor called automatically
1/ when the object is created
construct c;
cout << "a: " << c.a <<endl
<< b " <<eb;

retum 1;

Output:
a: 10

b: 20

10 (b) Write a c++ program to find the area of circle rectangle and triangle  20CS304.3 L3
using function overloading. 6m




* C++ program to find Area using Function Overloading */

#include<iostream>
using namespace std;
int area(int);
int area(int,int);
float areaffloat);
float area(float float);
int main({)
{
int s,1,b;
float r,bs,ht;
cout<<"Enter side of a square:”;
cin>>s;
cout<<"Enter length and breadth of rectangle:”,
cin>>t>>b;
cout<<"Enter radius of circle:";
cin>>r;
cout<<"Enter base and height of triangle:";
cin>>bs>>ht;
cout<<"Area of square is"<<area(s);
cout<<"\nArea of rectangle is "<<areal,b);
cout<<"\nArea of circle is "<<area(r);
coute<"\nArea of triangle is "<<area(bs,ht};
}
int area(int s)
{
retum(s’s),
}
int area(int |,int b}
{
retum{I*b};
}

float area(float r)

{

return(3.14*r*r);




}

float area(float bs,float ht)
{
return{{bs*ht}/2);
}
OUTPUT ::
I* C++ program to find Area using Function Overloading */

Enter side of a square:2

Enter length and breadth of rectangle:3 6
Enter radius of circle:3

Enter base and height of triangle:4 4

Area of square is4
Area of rectangle is 18
Area of circle is 28.26
Area of triangle is 8

OR

11(a) What is inheritance ? present the advantages and disadvantages of 20CS304.3 L1
inheritance? Defination -2m , advantages-2m ,Disadvantages-2m
In C++, inheritance is a process in which one abject acquires all the properties and behaviors of its parent

object automatically. In such way, you can reuse, extend or modify the attributes and behaviors which are
defined in other class.

In C++, the class which inherits the members of another class is called derived class and the class whose
members are inherited is called base class. The derived class is the specialized class for the base class.

Advantages:
» Inheritance promotes reusability

* Inheritance allows us to inherit all the properties of base class and can access all the functionality of
inherited class. It implements reusability of code,

Disadvantages:-

« Inherited functions work slower than normal function as there is indirection.

» Improper use of inheritance may lead to wrong solutions.

» Offen, data members in the base class are left unused which may lead to memory wastage.

» Inheritance increases the coupling between base class and derived class. A change in base class




will affect all the child classes.

Write a c++ program to overload + operator to add two matrices.
11 (b) Program -5m output-im &m

#include<iostream>
using namespace std;

class Matrix

{
int a[3](3];
public:
void accept();
void display(};
void operator +{Matrix x};
I
void Matrix::accept(}
{
cout<<™\n Enter Matrix Element (3 X 3} : \n";
for(int i=0; i<3; i++)
{
for(int j=0; j<3; j++)
{
cout<<"";
cin>>afi](j;
}
}
}
void Matrix:.display()
{
for(int i=0; i<3; i++)
{
COUt<<" u;
for(int j=0; j<3; j++)
{

cout<<afijfj]<<"t";

20ESX02.3

L2




}

cout<<"\n";

}

void Matrix::operator +(Matrix x)
{
int mat[3][3];
for(int i=0; i<3; i++)
{
for(int j=0; j<3; j++)
{
mat(iffj]=afi]{jl+x.afi]fj];

}

cout<<"\n Addition of Matrix : \n\n";
for(inti=0; i<3; i++)
{
Cout<<n u;
for{int j=0; j<3; j++)
{
cout<<matfi]fjj<<"it";

}

cout<<"\n";

}

int main()

{
Matrix m,n;
m.accept();  /f Accepting Rows
n.accept(); / Accepting Columns
cout<<"\n First Matrix : \n\n";
m.display(); / Displaying First Matrix
cout<<"\n Second Matrix : \n\n":
n.display(); // Displaying Second Matrix
m+n;  /f Addition of Two Matrices. Overloaded '+ Operator
return 0;

et g T —— - - —— e —————— - —= - ™ YR
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}

Output:

Enter matrix element(3*3):
456123789

Enter Matrix element(3*3).
123456789

First Matrix::

4 586
123
789
Second matrix:

123
456
789

Addition of matrix:
57 9
57 9
14 1618

122) Explain the role of this poiter in c++ with a programming example Sm
This pointer -2m example-3m 20CS304.4 L2

The ‘this' pointer is passed as a hidden argument to ail nonstatic member function calls and is available as
a local variable within the bady of all nonstatic functions. ‘this’ poinier is not available in static member
functions as static member functions can be called without any object (with class name).

using namespace std,
/* local variable is same as a member's name */
class Test
{
private:
int x;
public:
void setX (int x)
{
// The 'this' pointer is used to refrieve the object's x

/f hidden by the local variable 'x’

this->x = X;




void print(} { cout << "x =" << x << endl; }

I}

int main()

{
Test obj;

int x = 20;
obj.setX(x);
obj.print();
retumn 0;

}
Output:

x=20

12(b) What is meant by late binding ?how is it implemented in c++ ? m
late binding-2m implementation-5m 20CS304.4 L3
Late Binding : (Run time polymorphism) In this, the compiler adds code that identifies the kind of object
at runtime then matches the call with the right function definition (Refer this for details). This can be
achieved by declaring a virtual function.
using namespace st;

class Base

{
public:

virtual void show() { cout<<" In Base \n"; }

Y

class Derived: public Base

{
public:

void show() { cout<<"In Derived \n"; }

int main{void)

{
Base *bp = new Derived;
bp->show(); // RUN-TIME POLYMORPHISM
return 0;

}
Qutput:

In Derived
OR

13 What is virtual destructor ?explain with an example? Virtual destructor-2m example-4m 6m
20CS304.4 L2
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A virtual destructor is used fo free up the memory space allocated by the derived class object or
instance while deleting instances of the derived class using a base class pointer object. A base or parent
class destructor use the virtual keyword that ensures both base class and the derived class destructor will
be called at run time, but it called the derived class first and then base class to release the space occupied
by both destructors.

#include<iostream>
using namespace std;
class Base
{
public:
Base() // Constructor member function.

{

cout << "\n Constructor Base class”; // It prints first.

}

virtual ~Base() /{ Define the virtual destructor function to call the Destructor Derived function.

{
cout << "\n Destructor Base class"; /
}
3
if \nheritance concept
class Derived: public Base
{
public:
Derived(} // Constructor function.

{

cout << "n Constructor Derived class" ; /* After print the Constructor Base, now it will prints. */

}

~Derived() // Destructor function
{
cout << "\n Destructor Derived class"; /* The virtual Base Class? Destructor calls it before calling the Base
1ss Destructor. */

}

b

int main{)

{
Base *bptr = new Derived; // A pointer object reference the Base class.
delete bptr; // Delete the pointer object.




14

OUTPUT:

CONSTRUCTOR BASE CLASS
CONSTRUCTOR DERIVED CLASS
DESTRUCTOR DERIVED CLASS
DESTRUCTOR BASE CLASS

Discuss about STL programming model 6m EXPLANATION STL PROGROGRAMING-6M

20CS304.5 L2

The Standard Template Library {STL) is a set of C++ template classes to provide common programming
data structures and functions such as lists, stacks, arrays, etc. Itis a library of container classes,
algorithms, and iterators. It is a generalized library and so, its components are parameterized. A working
knowledge of template classes is a prerequisite for working with STL.

STL has four components

. Algorithms
- Containers
. Functions
. lterators

Algorithms
The header algorithm defines a collection of functions especially designed to be used on ranges of
elements.They act on containers and provide means for various operations for the contents of the
containers.

. Algorithm
« Sorting
« Searching
» Important STL Algorithms
« Useful Array algorithms
« Partition Operations
. Numeric

« valarray class
Containers

Containers or container classes store objects and data. There are in total seven standard “first-class”
container classes and three container adaptor classes and only seven header files that provide access o
these containers or container adaptors.

Sequence Containers: implement data structures which can be accessed in a sequential manner.
» vector
o list
» deque

e arrays
o forward list( Introduced in C++11)

Container Adaptors : provide a different interface for sequential containers.
« Queue

« priority queue
+ stack

Associative Containers : implement sorted data structures that can be quickly searched (Of{log
n) complexity).
» set
« multiset
*+ Mmap

ey b e e il




15 a)

e multimap
Functions

The STL includes classes that averload the function call operator. Instances of such classes are called
function objects or functors. Functors allow the working of the associated function to be customized with
the help of parameters to be passed.

. Functors

Iterators
As the name suggests, iterators are used for working upon a sequence of values. They are the major
feature that allow generality in STL.

. llerators

OR

DEFINE TEMPLATE WHAT IS THE NEED FOR TEMPLATES IN PROGRAMMING?WRITE
C++ CODE THAT DECLARES A TEMPLATE CLASS TEMPLATE -2M NEED-2M CODE-1M
20CS304.5 5M

A template is a simple and yet very powerful tool in C++. The simple idea is to
pass data type as a parameter so that we don’t need to write the same code for
different data types. For example, a software company may need sort() for
different data types. Rather than writing and maintaining the multiple codes, we
can write one sort() and pass data type as a parameter.

C++ adds two new keywords to support templates: ‘template’ and ‘typename’.

The second keyword can always be replaced by keyword ‘class’.

It allows you to define the generic classes and generic functions and thus provides
support for generic programming. Generic programming is a technique where generic
types are used as parameters in algorithms so that they can work for a variety of data
types. Templates can be represented in two ways: Function templates

/f C++ program to demonstrate the use of class templates
#include <iostream>
using namespace std;

/ Class template




template <class T>

class Number {
private:
i Variable of type T
T num;

public:

Number(T n) : num{n) {} // constructor

T getNum{) {

return num;

int main(} {
i1 create object with int type
Number<int> numberlnt(7);
il create object with double type
Number<double> numberDoubie(7.7);
cout << "int Number =" << numberin{.getNum{) << endl,

cout << "double Number = " << numberDouble.getNum() << end!;

e B i ki e 2 LR ———
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return 0;

Run Code

Output

int Number =7

double Number=7.7

WRITE A C++ PROGRAM THAT FILLS A VECTOR WITH RANDOM NUMBERS 7M
PROGRAM -6M OUTPUT-1M 20CS304.5 L3

/I C++ program to generate the vector

/I with random values

#include <bits/stdc++.h>

using namespace std;

15 b)

/f Driver Code

int main()

{
Il Size of vector
int size = 5;

{/ Initialize the vector with
{/ initial values as 0
vector<int> V(size, 0);

/{ use srand() for different outputs
srand(time(0));

// Generate value using generate
// function
generate(V.begin{(), V.end(), rand);

cout << "The elements of vector are:\n™

/I Print the values in the vector
for (inti=0;i < size; i++) {
cout << V[i] << " ¥,

}

i

20
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Semester End Supplementary Examination, ApriliMay, 2022

Degree B.Tech. (U.G.) Program Mechanical Engg.
Course Code  20ME305 TestDuration 3 Hrs. Max Marks
Course MANUFACTURING PROCESS

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

No.
1

2

K}
4
5

Questions {1 through 5)
Why is a loose piece pattern used? Give its problems.

What are the essential conditions that are to be kept in mind while designing

risers?

Write any four differences between the welding and soldering.
Why do most welding failures occur in HAZ? Explain.

Differentiate between fullering and edging in forging cperation

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

No.
6 (a)
6 (b}

7(a)
7(b)

8(2)
8 (b)
9{a)
9(b)
10 (a)
10 (b)
11(a)
11 (b)

12(a)
12 (b)

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

15(a)
15 (b)

Questions {6 through 15}
Explain the types of patterns with a neat skelch
With help of sketch explain gating system.

OR
Explain injection molding and Blow molding.
Explain about hand molding process.

Explain the construction and working principle of Cupola
Furnace with a neat sketch.
Explain the principle of gating and gating ratio
OR
What are the types of centrifugal casting?

Which centrifugal casting method is used for which
application?

How submerged arc welding process takes place.

Describe its advantages and applications.

OR
Explain the TIG systems of arc-welding give the applications
of each.
Explain the MIG systems of arc-welding give the applications
of each.

Describe the electro slag welding process
Describe the electron beam welding process
OR
Explain the method and application of friction stir welding.
Explain any two destructive testing of welds.

Describe the wire drawing process.
Describe the tube drawing process.

OR
Enumerale the typical applications of cold working.

Explain the blanking and piercing process wilh a neat sketch.
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MANUFACTURING PROCESS (20ME 305)

Part-A (5*2=10)
1. Why is loose piece pattern used? Give its problems.
Loose piece of a pattern which is attached to the pattern during molding, remains in the mold during
lift-off and is only then removed separately. It is used for undercuts if the mold joint cannot be
positioned in this cross section.
2. What are the essentials conditions that are to be kept in mind while designing Risers?
1) The modulus of the riser should be larger than the modulus of the casting, which encourages
directional solidification, insuring that feed metal will be available to counteract shrinkage in the
casting throughout solidification
2) The riser should have enough volume to provide the required feed metal to the casting.
3. Write any four differences between Welding and Soldering?

strongest, followed by soldered
joints then brazed joints.

S.NO | Welding Soldering

1 metal fabricators melt the base | metal fabricators heat the metal to be
metal. bonded but never melt them

2 Welding joints are the | Soldering is most similar to brazing

because it uses capillary action to
flow the metal into the joint until it

cools and hardens.

3 Welding requires about 6,500
degrees Fahrenheit, while

soldering requires about 840 degrees
Fahrenheit,

4 Workpieces and the metal base
are heated and melted in
welding

Soldering requires no heating of the
workpieces.

4. Why do most welding failures occur in HAZ? Explain?
The heat produced in the weld bead area causes chromium carbides to precipitate around the grain
boundaries in the HAZ, causing the local chromium content to drop below 10.5%, at which point
the steel loses the ability to form a passive film and is no longer stainless.
S. Differentiate between fullering and edging in forging operation?
the flow of material on impact of the die is the opposite of fullering. When the concave die deforms
the workpiece the material flows into the die area from both sides. The process is called edging
because it is usually carried out on the edges of the workpiece.
Part-B
6(a). Explain the types of patterns with neat sketch? (6M)
We use 10 different types of patterns in the casting process. Single piece pattern, two piece pattern, gated

pattern, multi piece pattern, match plate pattern, skeleton pattern, sweep pattern, lose piece pattern, cope
and drag pattemn, shell pattern.
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There have more details about 10 different types of patterns. ' =
Single Piece Pattern

Single piece pattern, also called solid pattern is the lowest cost casting pattern. It is very suitable for simple
process, and small scale production and the large casting manufacturers prefer it because this kind of
casting pattern make casting process just needing simple shapes, flat surfaces like simple rectangular
blocks. One flat surface is used to separate planes.

Two-Piece Pattern

Care Print

Two-piece pattern also called split piece pattern is a common casting pattern for intricate casting. This kind
of pattern has parting planes which may have flat or irregular surface, and the exact position of the plane
was decided by the shape of the casting. There are two pieces of the split piece pattern. One of the parts is
molded in drag and another is molded in cope. And the cope part always has dowel pins. With the dowel
pins, the two halves of split piece pattern can be aligned.

Multi Piece Pattern

ope

[4——— Drag

Halfing Sand

Multi piece pattern is a good solution for complex designs which is hard to make. This kind of pattern
includes 3 or more  pattern which helps you achieve mold making.
Take the three-piece pattern as an example. The pattern is made of the top, bottom, and middle parts. The
top part is cope, the bottom part drag, and the middle parts are called as checkbox.

Match Plate Pattern

MATCH

PLATE
FLAEK PN
GuUIDES

%&m CASTING

PLATE




. Match plate pattern has a metallic plate to divide the cope and drag areas into the opposite face of the plate.
This kind of pattern nearly has no hard work and can provide high output. It is widely used in the
manufacturing industry, and usually has an expensive cost, precise casting and high yield. And this kind of
casting pattern is widely used in metal casting like aluminum.
Gate Pattern

Pattern

Gate
Runner

Gate pattern can consist of one or more patterns into a molding pattern. It is designed for the mold which
makes multiple components at one casting process. The gates are used to combine the different patterns,
and runners to create a flow way for the molten materials. When the gates and runners have already
attached, the patterns are loosing. This kind of pattern is expensive, and it is usually used for small
castings.

Skeleton Pattern

aTRICKLE BOAND

MOLDING  SanD

Skeleton pattern is large in size, and it is a good choice for thecasting which has the simple size and shape.
This kind of casting pattern is expensive and not versatile. It is not the best choice from the aspect of
economic, while is very efficient in extra sand removing. If you want to use this casting pattern you should
highlight the wood frames when you casting. The skeleton pattern is widely used in the industries of pit or
floor welding.
Sweep Pattern

Mald

Sweep pattern uses a wooden board with proper size to rotate along one edge to shape the cavity. This kind
of casting pattern creates a cavity in the vertical direction and the base of it is attached with sand, and it
also creates casting in a very short time, and it has consisted of three parts: spindle, base and sweep which
also called wooden board.

Loose Piece Pattern



A B

Loose piece pattern can help manufacturers remove one piece of solid pattern which is above or below the
parting plane of the mold. This kind of pattern needs extra skilled labor work, so it is expensive casting
pattern in castings.

Cope and Drag Pattern

Cope
alrmps

- otk

= gand

Just like its name, cope and drag pattern has consisted of two separate plates, and it has two parts which
can be separately molded on the molding box, and these parts create the cavity. This kind of pattern has a
bit similar with the two-piece pattern and is usually used in large casting.

Shell Pattern

oy

- Sand

Shelt —_1_

Clam
- "’"’- P

Shell pattern is a good choice to create hollow shaped structure. It parts along the center and dowels the
resultant halves.

6(b). With help of sketch explain gating system? (6M)
+ Elements of Gating System

o Pouring Cup

« Spruce

» Spruce Well

s Cross-gate or Runner

« Ingate or Gates
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Pouring Cup ~ It is the funnel-shaped opening, made at the top of the mold. The main purpose of
the pouring basin is to direct the flow of molten metal from ladle to the sprue.
Spruce — It is a vertical passage connects the pouring basin to the runner or ingate. It is generally
made tapered downward to avoid aspiration of air. The cross section of the sprue may be square,
rectangular, or circular.
Spruce Well — It is located at the base of the sprue. It arrests the free fall of molten metal through
the sprue and turns it by a right angle towards the runner.
Runner - It is a long horizontal channel which carries molten metal and distribute it to the ingates
Jt will ensure proper supply of molten metal to the cavity so that proper filling of the cavity takes
place.
Gate ~ These are small channels connecting the mould cavity and the runner.The gates used may
vary in number depends on size of the casting.
Function of Gating System
A good gating system should help easy and complete filling of the mould cavity.
It should fill the mould cavity with molten metal with least amount of turbulance.
It should prevent mould erosion.
It should establish proper temperature gradient in the casting.
It should promote directional solidification.
It should regulate the rate of flow of metal into the mould cavity.

(OR)

7(a). Explain Injection molding and blow molding? (6M)

Injection molding is a method to obtain molded products by injecting plastic materials
molten by heat into a mold, and then cooling and solidifying them.

The method is suitable for the mass production of products with complicated shapes,
and takes a large part in the area of plastic processing.

The process of injection molding is divided into 6 major steps as shown below.

1. Clamping

2. Injection

3. Dwelling

4. Cooling

5. Mold opening

6. Removal of products

The process is proceeded as shown above and products can be made successively by



repeating the cycle.
Injection molding machine is divided into 2 units i.e. a clamping unit and an injection
unit. ‘
The functions of the clamping unit are opening and closing a die, and the ejection of '
products. There are 2 types of clamping methods, namely the toggle type shown in the
figure below and the straight-hydraulic type in which a mold is directly opened and closed
with a hydraulic cylinder.
The functions of the injection unit are to melt plastic by heat and then to inject molten
plastic into a mold.
The screw is rotated to melt plastic introduced from the hopper and to accumulate
molten plastic in front of the screw ( to be called metering ) . After the required amount of
molten plastic is accumulated, injection process is stared.
While molten plastic is flowing in a mold, the machine controls the moving speed of
the screw, or injection speed. On the other hand, it controls dwell pressure after molten
plastic fills out cavities.
The position of change from speed control to pressure control is set at the point where
either screw position or injection pressure reaches a certain fixed value.

Clamping unit (Toggle type)  Mold Injection unit
Ll e T e e e e wn  m x e eemeell E
d ° [ [ T L T R LR TRt Ll s’ R B L

i 1 | 4 7 == E ‘) l H g
| o] LTHT ] :
NS i ity L0 Hopper
Crosshead Tie bar Valve Screw Motor
Ejector mechanism  Back-flow Cylinder
. Copyright © Polyplastics Co., Ltd.

Blow molding (or moulding) is a manufacturing process for forming and joining together
hollow plastic parts. It is also used for forming glass bottles or other hollow shapes.

In general, there are three main types of blow molding: extrusion blow molding, injection blow molding,
and injection stretch blow molding.

The blow molding process begins with softening plastic, by heating, and forming it into a parison or, in the
case of injection and injection stretch blow molding (ISB), a preform. The parison is a tube-like piece of
plastic with a hole in one end through which compressed air can pass.

The parison is then clamped into a mold and air is blown into it. The air pressure then pushes the plastic out
to match the mold. Once the plastic has cooled and hardened the mold opens and the part is ejected. Water
channels within the mold assist cooling.
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7(b). Explain about hand molding process? (6M)
Whatever the force required for ramming and compressing of molding sand, if it is obtained from a human
hand, then it is called as hand molding.
The properties of Hand Moulding method are as follows:
» It is the cheapest method of mold making operation.
» Complex shapes of the patterns will be easily used in mold making without any damages to the
pattern.
 Strength and Hardness of the mold are non-uniform because of the non-uniform force applied by
hand.
« The production rate is low.,
The other method used for preparing the mold is Machine Molding method. It generally consists of 4
operations. By using these operations only, the mold can be prepared.
8(a). Explain the construction and working principle of cupola furnace with a neat sketch? (6M)
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Working Principle of Cupola Furnace:
The Cupola fumace works on the principle where we generate heat from burning coke and when the

temperature of the furnace is above the melting point of the metal then the metal is melt.

The charge introduced in the cupola consists of pig iron, scrap, casting rejection, coke, and flux. Coke is
the fuel and limestone are added as a flux to remove undesirable materials like ash and dirt. The scrap
consists of Steel and cast iron rejections.

The working of Cupola furnace is, Over the sand Bottom, Coke in charged extending up to a predetermined
height. This serves as the coke bed within which the combustion takes place.

Cupola operation is started by igniting the coke bed at its bottom. After the Coke bed is properly Ignited,
alternate charges of limestone, pig iron, and coke are charged until the level of the charging Door.

Then the air blast is turned on and combustion occurs rapidly within the coke bed. Within 5 to 10 minutes
after the blast is turned on the first molten cast iron appears at the tap hole.

Usually, the first iron which comes out will be too cold to pour into sand molds. During the cupola
operation, molten metal may be tracked every 10 minutes depending on the melting rate and the capacity.
All the oxygen in the air blast is consumed by the combustion, Within the combustion zone.



The chemical reaction takes place which is,

C + 02 (from the air} — CO2 + Heat \

This is an exothermic reaction. The temperature in this zone varies from 1550 to 1850 degree Celsius.

Then hot gases consisting principally of Nitrogen and carbon dioxide moved upward from the combustion
zone, where the temperature is 1650 degree Celsius. ;

The portion of the coke bed if the combustion zone is reducing zone. It is a protective zone to prevent the
oxidation of the metal charge above and while dropping through it. As the hot carbon dioxide gas moves
upward through the hot coke, some of it is reduced by the following reaction.

3Fe +2CO — Fe3C + CO2

This is an endothermic reaction,

The first layer of iron above the reducing zone is the melting zone where the solid iron is converted into the
molten state. A significant portion of the carbon is picked up by the metal also takes place in this zone.

The hot gas is passed upward from the reducing and melting zones into the preheating zone which includes
all layers of charge above the melting zone up to the charging Door.

Since the layer of the charge is preheated by the outgoing gases which exist at the top of the cylindrical
shell. this temperature is this zone is around 1090 degrees Celsius.

8(b). Explain the principle of gating and gating ratio? (6M)

A gating system should avoid sudden or right angle changes in direction. A gating system should fill the
mould cavity before freezing. The metal should flow smoothly into the mould without any turbulence. A
turbulence meta! flow tends to form dross in the mould.

Gating ratio

Gating ratio is the ratio between the cross-sectional area of the sprue to the total cross-sectional area of the
runners to the total cross-sectional area of the ingates.

The formula for the gating ratio is As: Ar: Ag.

With the Pressurized Gating System, the gating ratio is usually 1: 2: 1 or 1: 0.75: 0.5. This system is called
a “Gate control system” because ingates control the flow of the metal.

With the Unpressurized Gating System, the gating ratio is usually 1: 2: 2or 1: 3: 3or 1: 1: 3. This system is
calied a “Choke control system™ because the choke controls the flow of the metal.

Table of gating ratio for various of materials:

Materials Gating ratio

1:2:1
1:1.2:2
1:2:4
1:3:3
1:4:4
1:6:6

Aluminum

Aluminum bronze 1:2.88:4.8

1:1:1
Brass 1:2:3
1.6:1.3:1

2:8:1

ST 3:9:1

Ductile iron 1.15:1.1:1




1.25:1.13:1
1.33:2.67:1

Gating ratio of materials '
(OR)

9(a). What are the types of centrifugal casting? (6M)
Working Principle of Centrifugal Casting
In this process molten metal is poured into the spinning mold preheated to a certain temperature. The mold
is placed vertically or horizontally based on the required shape of product. Once poured it is then continued
to rotate about its central axis.
Due to the rotational motion of the mold; a centrifugal force is acted upon the molten metal just poured into
the spinning mold. This force displaces the molten metals towards the periphery forcing them to deposit on
the walls.
The molten metal is spread uniformly on to the walls of the die; thanks to the centrifugal force 100 times
greater than of gravity.
As the process continues with more and more metal poured into the mold; the relatively denser element
tends to deposit on towards the wall while lighter elements and slug deposit at the center.
The mold is then left to rotate till the whole mold solidify and then other light elements like slag are
separated from the center.
The whole process itself leads to a reduction in defects due to slags, irregular grain structure, and trapped
air. The final product have closed grain structure with improved elongation, tensile strength, and yield
strength. Fig: Construction of True centrifugal casting Machine
Advantages Of Using Centrifugal Casting
The whole process of centrifugal casting does not rely on gates and risers. This results in the continuous
availability of molten metal at the center during the solidification process.
Unlike conventional casting where the mold solidifies from both inside and outside; molten metal at the
center ensures unidirectional solidification ( Outside to Inside ).
This helps get rid of defects such as blow holes, shrinkage cavity and gas pockets. The process allows for
subsequent savings on initial capital (Non-machinery cost ) and manufacturing costs.
This allows for the economic advantage which gave enough flexibility to produce various shapes and sizes
of products.
The combination of deciding factors such as unidirectional solidification, solidification under pressure, and
impurities displacement to the central axis; results in superior quality products with high soundness
compared to other industrial processes.
Such Advantages result in increased life and endurance of the product without fracturing.
Other benefits of centrifugal casting includes:

I. Impurities collected at the center are relatively easier to remove than other industrial or
manufacturing process.
Mass production of symmetrical product was made possible at a much lower cost.
It provide dense metal with mechanical soundness.
Relatively less temp of molten metal is required for the process saving money and energy.
Gates and risers are no longer needed.
. After the casting process is heavily reduced.
Fig: Separation of impurities toward the center during the whole process.
Types of Centrifugal Casting
The process of using centrifugal force for casting can be divided into three major parts; True centrifugal,
semi-centrifugal and centrifuging.

NN



1) True Centrifugal Casting
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True centrifugal casting or commonly known as normal centrifugal casting is used to produce a
symmetrical holiow structure with round holes. The key feature of this process is to produce a symmetrical
hollow structure without using any cores. It is achieved by pure centrifugal force by rotating mold about its
vertical or horizontal axis.

The shape of the mold can be either circular, square, rectangular or hexagonal; as long as they are
symmetrical about its vertical or horizontal axis of rotation.

Centrifugal force acting on the molten metal introduced in the system; force it towards the wall of the
mold/die. The casting of long parts such as pipes and liners are done along the horizontal axis while for
others along the vertical axis.

To avoid molten metal to take the parabolic path along the mold while hardening due to gravity; the mold
is subjected to high speed rotation to produce centrifugal force 100 times stronger than of gravity.

The mold is then left to rotate on its axis till it solidifies unidirectionally. This process is generally used for
producing large and medium-sized parts such as cylinder liner, hollow pipes, and bushes.

2) Semi-Centrifugal Casting

SEMICENTRIFUGAL CASTING
SOLIDIFICATION OF A WHEEL
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A core is placed inside the mold in a semi centrifugal casting to produce a hollow structure. The process
itself includes the rotation of mold along its vertical axis with the core inserted at the center.

The centrifugal force from the rotation is then used to fill the mold perfectly. Here the hot metal is poured
along the axis to first fill along the walls with the centrifugal force and towards center due to gravity.

A core is inserted whenever a hollow structure is needed to compose compensating the gravitational forces
( dominant ) at the center. This process is used to produce large Axis symmetrical products such as
flywheel and gear blanks.



3 ) Centrifuging

Lyrug
T W AUV

e i Mo

This casting process is used to cast metal under high pressure for relatively small mold/die / final product
or asymmetrical products in group.

The process is done in group to obtain overall symmeiry of the casting. Hot metal is poured into the die
along the central axis through central spur using centrifugal force through radial in gates.

It is an easy method for obtaining unidirectional solidification at economical costs.

9(b). Which centrifugal casting method is used for which applications? (6M)

Centrifugal casting provides high material soundness and is the metal casting process of choice for jet
engine compressor cases, petrochemical furnace tubes, many military and defense components, and other
applications requiring high reliability.

In centrifugal casting molten metal is poured into a spinning die, which can rotate on a vertical axis
(vertical centrifugal casting) or horizontal axis (horizontal centrifugal casting) depending on the
configuration of the part. Ring and cylinder type shapes are made by vertical centrifugal casting while
tubular shapes are made by horizontal centrifugal casting. Either process can be used to produce multiple
parts from a single casting.

High centrifugal force applied to the molten metal in the spinning die causes less dense material such as
oxides and impurities to “float” to the inner diameter (LD.) where they concentrate and are removed by
machining. Solidification is managed directionally under pressure from the outer diameter (O.D.) to the
1.D., avoiding mid-wall shrink. This results in a defect-free structure without cavities or gas pockets.

With the world’s largest and most diverse inventory of centrifugal dies, MetalTek minimizes both upfront
tooling costs and product lead times for our customers. We can produce horizontal centrifugal castings
with O.D. up to 60" (1,524 mm), length up to 432" (10,973 mm), and weight up to 135,000 lbs. (61,235
kg). Vertical centrifugal castings are available with O.D. up to 180" (4,572 mm) and weight up to 34,000
Ibs. (15,422 kg).

10(a). How submerged arc welding process takes place? (TM)

Submerged Arc Welding (SAW) is a joining process that involves the formation of an electric arc between
a continuously fed electrode and the workpiece to be welded. A blanket of powdered flux surrounds and
covers the arc and, when molten, provides electrical conduction between the metal to be joined and the
electrode. It also generates a protective gas shield and a slag, all of which protects the weld zone.

The make-up of the process can be viewed by reference to Figure I below
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Figure The Submerged Arc Welding Process

As can be seen from Figure , the arc is "submerged" beneath a blanket of flux and is, therefore, not usually
visi:ble during the welding operation itself. These facts make the process advantageous from a health and
safety viewpoint as there is no arc to promote "arc eye" and very little fume,

There are two welding consumables involved in the process, the electrode and the flux. The electrode can
be a solid wire, a cored wire, or a strip. The flux, made from a variety of minerals and compounds, can be
rather complex and can be produced in a number of forms.

The general arrangement of the power source and controls, wire feed and flux dispensing are shown in
Figure 2.
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Figure 2. General Arrangement of the Submerged Arc Process

Submerged arc welding is viewed as a high productivity process and is usually automated/mechanized in
its form. The simplest application of the process uses a single wire.

[



Selecting the correct wire diameter for a welded joint depends on many factors and the size of the available
power source usually limits the diameter of the wire that can be used. While most power sources for this
process are 1,000 amps, smaller power source may be used. A 3/32-in.-dia. wire through to a 5/32-in.-dia.
wire will run in the 300 to 900 amps range using direct current and with the electrode positive (DC+)

This welding process is typically suited to the longitudinal and circumferential butt welds required in the
manufacture of pressure vessels and for joining plating and stiffeners in shipyards. Welding is positionally
restricted and is normally carried out in the flat or horizontal positions because of the highly fluid weld
pool, the molten slag, and the need to maintain a flux covering over the arc.

As with all welding processes the selection of the consumables (wire and flux) and other parameters such
as amps, volts and travel speed are intended to give a weld deposit that satisfies the objectives of the
designer. In the case of this welding process, since the arc is submerged, the welding operator cannot see

the molten weld pool and must, therefore, very accurately set the welding parameters and location of the
welding nozzle within the joint.

10(b). Describe its applications and advantages? (5M)
Submerged arc welding has many advantages but there are also restrictions, some of these are listed below
Advantages
» High deposition rates and high arc on times when fully automated.
« Minimal welding fume, no weld spatter and no visible arc
¢ Unused flux can be recovered
¢+ Ifmetallurgically acceptable, single pass welds can be made in relatively thick plates.
here are many more applications of this welding process, other than its use with a single wire, and the

fluxes used can be quite complex in their design and production. These items may be covered in later
articles.

(OR)
11(a). Explain the TIG systems in arc welding. Give its applications of each? (6M)
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tungsten Inert Gas (TIG) welding uses the heat generated by an electric arc struck between a non-
consumable tungsten electrode and the workpiece to fuse metal in the joint area and produce a molten weld
pool. The arc area is shrouded in an inert or reducing gas shield to protect the weld pool and the non-
consumable electrode. The process may be operated autogenously, that is, without filler, or filler may be
added by feeding a consumable wire or rod into the established weld pool. TIG produces very high quality
welds across a wide range of materials with thicknesses up to about 8 or 10mm. It is particularly well
suited to sheet material.

The success of this welding process hinges on various factors such as the choice of shielding gas, welding
wire, tungsten electrode and the welding technique.

11(b). Explain the MIG systems in arc welding. Give its applications of each? (6M)



Wire Feed

Continuous " _Shield Gas

Electrode Sz

Copper Contact
Tube

Concentric Gas

*_._
Nozzle

I
|
Nitrogen & Oxygen 1'-\1 ; .J Protective Gas Umbrella

¥
In Atmasphere >an L \‘/

—

T T —

MIG/MAG welding is a versatile technique suitable for both thin sheet and thick section components. An
arc is struck between the end of a wire electrode and the workpiece, melting both of them to form a weld
pool. The wire serves as both heat source (via the arc at the wire tip) and filler metal for the welding joint.
The wire is fed through a copper contact tube (contact tip)} which conducts welding current into the wire.
The weld pool is protected from the surrounding atmosphere by a shielding gas fed through a nozzle
surrounding the wire. Shielding gas selection depends on the material being welded and the application.
The wire is fed from a reel by a motor drive, and the welder moves the welding torch along the joint line.
Wires may be solid (simple drawn wires), or cored (composites formed from a metal sheath with a
powdered flux or metal filling). Consumables are generally competitively priced compared with those for
other processes. The process offers high productivity, as the wire is continuously fed.

12(a). Describe the electro slag welding process? (5M)

Electroslag Welding is a welding process, in which the heat is generated by an electric current passing
between the consumable electrode (filler metal) and the work piece through a molten slag covering the
weld surface.

Prior to welding the gap between the two work pieces is filled with a welding flux. Electroslag Welding is
initiated by an arc between the electrode and the work piece (or starting plate). Heat, generated by the arc,
melts the fluxing powder and forms molten slag. The slag, having low electric conductivity, is maintained
in liquid state due to heat produced by the electric current.

The slag reaches a temperature of about 3500°F (1930°C). This temperature is sufficient for melting the
consumable electrode and work piece edges. Metal droplets fall to the weld pool and join the work pieces.
Electroslag Welding is used mainly for steels.
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12(b). Describe the electron beam welding process?  (7M)
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Electron beam (EB) welding is a fusion welding process whereby electrons are generated by an electron
gun and accelerated to high speeds using electrical fields, This high speed stream of electrons is tightly
focused using magnetic fields and applied to the materials to be Jjoined. The beam of electrons creates
kinetic heat as it impacts with the workpieces, causing them to melt and bond together.
Electron beam welding is performed in a vacuum environment as the presence of gas can cause the beam to
scatter. Due it being a vacuum process and because of the high voltages used, this welding method is
heavily automated and computer controlled. As a result, specialised fixtures and CNC tables are used to
move the workpieces inside the welding vacuum chamber.
Recent developments in electron beam welding machine technology have realised a local method of
electron beam welding, whereby the electron beam gun is enclosed in a vacuum box on the side of the
material to be joined, rather than placing the entire workpiece inside a vacuum chamber.

(OR)
13(a). Explain the method and applications of friction stir welding? (6M)
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Friction stir welding (FSW) is a solid-state joining process that uses a non-consumable tool to Jjoin two
facing workpieces without melting the workpiece material, Heat is generated by friction between the



rotating tool and the workpiece material, which leads to a softened region near the FSW tool. While the
tool is traversed along the joint line, it mechanically intermixes the two pieces of metal, and forges the hot
and softened metal by the mechanical pressure, which is applied by the tool, much like joining clay, or
dough It is primarily used on wrought or extruded aluminium and particularly for structures which need
very high weld strength. FSW is capable of joining aluminium alloys, copper alloys, titanium alloys, mild
steel, stainless stee! and magnesium alloys. More recently, it was successfully used in welding of
polymers.u-1 In addition, joining of dissimilar metals, such as aluminium to magnesium alloys, has been
recently achieved by FSW

13(b). Explain any two destructive testing of welds? {6M)
1. Acid Etch Test
This physical weld testing is employed to ascertain the soundness of the weld. The acid attacks the edge of
the defects in base metal or weld metal and identifies the weld defects. In the condition of the defect, the
boundary becomes accentuated between base and weld metals and can define the defect clearly which is
otherwise not visible to the naked eye. This test is performed along the cross-section of the weld joint.
The acid solutions used here are hydrochloric acid, ammonium persulfate, nitric acid, or iodine, and
potassium iodide for the etching of carbon and low alloy steel.
2. Guided Bend Test
These guided bend tests are used to determine the quality of the weld metal at the root and face of the
welded joint. They also judge the fusion and degree of penetration to the base metal along with the
efficiency of the weld. The testing of this type can be done in a jig. The required specimens for testing are
machined from the already welded plates, the thickness of these specimens should be within the capacity of
our jig for bending. The specimen for testing is placed upon the supports of the die that is the lower part of
the jig. The hydraulic jack’s plunger forced the specimen into it and assured the shape of the die seen.

Load

iil:i l
L S

Plunger

Rolier

Shoulder

Specimen

Cle

The requirement of this test is fulfilled by bending the specimens at 180 degrees and now accepted as
passable. No, any crack more than 3.2mm in any dimension should be visible on the surface. Face bend
tests are made in the jig while facing the weld in tension means outside of the bend. Now the root bend test
is made in the jig with the face of the weld in tension as on the outside of the bend. The guided bend tests
are shown in the figure.
Notes:

e T-Test plate thickness

A hardened roll may be utilized on shoulders if needed

» Specific dimension for 3/7 of the plate

 Every shown dimension is in inches.




14(a). Describe wire drawing process? (TM)
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wire drawing, Making of wire, generally from a rod or bar. The wire-drawing process consists of pointing
the rod, threading the pointed end through a die, and attaching the end to a drawing block. The block, made
to revolve by an electric motor, pulls the lubricated rod through the die, reducing it in diameter and
increasing its length. Fine wire is made by a multiple-block machine, because the reduction cannot be
performed in a single draft.

14(b). Describe the tube drawing process? (5M)

Tube drawing is a metalworking process used to create a tube with a smaller diameter by pulling, or
drawing, a larger diameter tube through a die. There are five methods of tube drawing that are commonly
used. These methods are fixed plug drawing, floating plug drawing, tethered plug drawing, rod drawing
and tube sinking.

This process is a cold-working process, meaning that the metal tubing is not heated prior to being shaped in
the tube drawing process. This gives the finished product added strength because the metal tubing is not
affected by thermal expansion during the process. In addition, this process produces tubing with more
precise measurements than other methods of production.

Initial tube
L' = v Final tube
- i, i "
Oie —= .~ 7 /I l
. -~ #
ey e T e ¢ g z

-4 Tz ; & P ~ r |[ | Prawing direction
Ez 2]
(OR)
15(a). Enumerate the typical applications of cold drawing? (4M)

These include pump parts as well as valve stems, linear guide rails or sprockets. Furthermore, they can be
gears, keyways, splines and spindles. Turbine parts, curtain wall and facade constructions are also possible.
They even include x-ray equipment, louvers, and couplings.

15(b). Explain the blanking and piercing process with a neat sketch? (8M)

Blanking
Punching or blanking is a process in which the punch removes a portion of material from the larger piece

or a strip of sheet metal. If the small removed piece is the useful part and the rest is scrap, the operation is
called blanking



The piece cut out is called as blank and may be further processed. Blanks are often cut out of a sheet or
strip.

Blanking wastes certain amount of material. When designing a sheet metal blanking process the geometry
of blanks should be nestled as efficiently as possible to minimize the material waste.

Sheet stock

loelel
™~
Sheet Scrap

@ @ @
Yo,

BLANKING

Blanks

Piercing

It is a process by which a hole is cut (or torn) in metal. It is different from punching in that piercing does
not generate a slug. Instead, the metal is pushed back to form a jagged flange on the back side of the hole.
A pierced hole looks somewhat like a bullet hole in a sheet of metal.

Size of the component is generally larger in piercing than blanking.
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Semester End Supplementary Examination, AprilfMay, 2022

Degree B. Tech.(U.G)  Program EEE
Course Code  20EE305 Test Duration 3Hrs.  Max. Marks
Course POWER GENERATION AND TRANSMISSION

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

No.
1
2
3
4
5

Questions (1 through 5)

Recall Nuclear fission,

Define three pari tariff,

Compare GMR and GMD

Classify the transmission lines based on voltage.
List the various methods for improving string efficiency

Part B (Long Answer Questions 5 x 12 = 80 Marks)

Na.

10

Questions {6 through 15)
Describe the different biocks in a thermal power plant with neat block
diagram. Also mention the importance of boiler accessories
economizer and condenser with neat diagrams.

OR
Sketch the layout of Hydro power plant and briefly explain the main
components and operation of hydro power station.

A generaling station has the following daily load cycle
Time
{Hours) 0—6 | 6—10 | 10—12 | 12—16 | 16—20 | 20—24

Load : :
(MW) 40 50 60 50 70 40

Draw the load curve and find () maximum demand (i) units generated
per day (iii) average load and (iv} load factor.

OR
A generating station has a maximum demand of 20 MW, a load factor
of 60%, a plant capacity factor of 48% and a plant use factor of 80% .
Find:
i. the daily energy produced
il. the reserve capacity of the plant
iii. ~ the maximum energy that could be produced daily if the plant was
running all the time.
iv the maximum energy that could be produced daily if the plant was
running fully loaded and operating as per schedule.

Derive the calculation of capacitance for 2-wire system in overhead
transmission lings.

OR
Find the inductance per phase per km of double circuit 3-phase line
shown in Figure. The conductors are transpased and are of radius 0-75
cm each, The phase sequence is ABC.
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12

13

14

15 (a)
15 (b)

Using nominal  method, derive an expression for sending end voltage
and current for a medium fransmissian line. '
OR
A 3-phase, 50-Hz overhead transmission line 100 km long has the
following constants
Resistance/km/phase = 0.1
Inductive reactancefkm/phase = 0-2 Q
Capacitive susceptance/km/phase = 0-04 x 104 siemen
Determine (i) the sending end current (i) sending end voltage (i)
sending end power factor and (iv) transmission efficiency when
supplying a batanced load of 10,000 kW at 86 kv, pf. 0-8 lagging.
Use nominal T method.

A 3-phase transmission line is being supported by three disc insulators.
The potentials across top unit (i.e., near to the tower) and middle unit
are 8 kV and 11 kV respectively. Calculate (i} the ratio of capacitance
between pin and earth to the self-capacitance of each unit (ijthe ling
voltage and (jii) string efficiency.

OR
Explain any two types of insulators wilh neat sketch.
Derive thé expression for the Sag in horizontal plane with equal leve!
supports.
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Semester End Supplementary Examination, ApriliMay, 2022

Degree B.Tech.{(U.G) Program ECE Academic Year 2021 - 2022
Course Code  20EC305 Test Duration 3Hrs. Max. Marks 70 Semester ill
Course Digital System Design

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

No.  Questions {1 through 5) Leaming Outcome (s) DoK
1 {11x1y)8 =(12c9)16 find x and y values 20EC305.1 L1
2 Implement F= AB+ B'C using logic gates. 20EC305.2 L1
3 Differentiate between RAM and ROM. 20EC305.3 L1
4  State the difference between Latch and Flip-Flop. 20EC305.4 L1
5  Whatis the basic use of EDA tools? 20EC305.5 L1
Part B (Long Answer Questions 5 x 12 = 60 Marks)
() No.  Questions {6 through 15) Marks Learning Outcome (s) DoK
Caonvert The Following.
i. (AB.CE)16=()10 ii. (1266.756)8=(10 i,
6(a)  (10100011.11001)2=(10 iv (179.897) 10= (116 &M 20EC305.1 L2
6 (b) Represent AND, OR, NOT, NAND gate using NCR gate &M 20EC305.1 L2
OR
Determine the single error correct code for the information
7@ code 10111 for odd parity il St TR =
{i) Convert the following binary 1010011 into gray code
7 (b) (ii)Convert the following gray code 101011 into its 6M 20EC305.1 L2
equivalent binary

Demonstrate by means of truth tables the Boolean

8@ Associative law and distributive law s Al L2
Simplify the following Boolean expression to a minimum

8 (b) number of literals. i. F=(BC1+A1D){AB1+CD1) 6M 20EC305.2 L2

f ) il. F=WYZ+XY+XZ1+YZ,
OR

Obtain the simplified expression in sum of products using K-

9@ map method F(A, B, C, D)= £(0, 1, 4,5, 7, 8, 15) e 3R .
Obtain the simplified expression in POS (product of sums) of

2O Ew, xy,2)= £ (1.2,4.7.12,14,15) using K-maps = ALATE L 12

10 (a) State the applications of demultiplexer and implement 1 to 4 6M 20EC305.3 L3

De-Mux,
10 (b) Construct 4*16 decoder using two 3*8 decoders 6M 20EC305.3 L3
OR

11{a) Builda 2 Bit Magnitude Comparator using gates &M 20EC305.3 L3
Develop the following Boolean functions using PLA with 3

1) AND gates. F1 (ABC) = £ (3.5.7), F2 = £(4,5.7). il LT L3

12 (a) Mention the drawback of JK fiip- flop and explain in what way &M 20EC305.4 L2
the drawback is eliminated in Master -Slave JK flip- flop.
Draw the logic diagram of a SR flip flop using NAND gates 6M 20EC3054 L2

12 (b) and illustrate its operation using truth table and find the G-f Skl
expression. R Controlter of aminalions

NSRIT (A )

Vlsakhapama m



13(a)
13 (b}

14 (a)
14 {b)

15 (a)
15 (b)

Shaw the circuit diagram of 4-bit Johnson counter using D-flip
flop and explain its operation with the help of bit patten
Draw the block diagram of asynchronous sequential circuit

Contrast the program structure of VHOL and Explain the
significance of entity and architecture
Inspect a VHDL code for 4:1 MUX using Case Statement

OR
Analyze the dataflow design style of VHDL programming with
suitable example
List out the detail about packages and libraries used in VHDL

6M

&M

&M
6M

6M
6M

20EC305.4

20EC305.4

20EC305.5
20EC305.5

20EC305.5
20EC305.5

G-K—J&W'
Controller of\Ex2mmations

NSRIT (A)
Visakhapatnam

L2

L4
L4

L4
L4



Schame & Ko o1 DSD (o) 2o )

}Ql."

. i fHA!
C“'Eﬂ?f_'rffl E o Suprcpmentaey Ex4 Hf..un‘l_TUN,A“ /

Dapontiont of ECE

. _ C Aol 305
S—-L——ub 2 Dol S‘aﬂk&'m I’)sm‘am Covt C‘?—D——u ‘
AY - 2020 Sern —I11

Pu.l- (n) (%"\o-d’ By wen Qumh‘ma Sx1- o M)

L. C“XHJ‘E':(H—QCDM fined x €Y Values ‘—”(‘LM)

S‘a;_, C-OV\U-O-HJ"('A—& Heweadeunal to bl'f\ﬁ-?“’]
C|& C C")l(, = 0001 OO0 \\OOlOC)\(_L) — M
N@-t—o (or\u-ad’ Bdm@—a "cﬁ Oetad
o o0 [00|
OM O'-E/l CL)’_)\/! 0"")-\-) s """‘”J/" "
O ) 3 | .
Slx )= (113 e
=2 ¢ =\
NE

jmfilh'wd/ F= AR+ p'c u-mu? AoTc. a‘ﬁk% —(")
St - Guven F- AR+ p'c

n gi}@‘ F= ABTEC
_D}S_Df

pad and RoM — &h)

C

3. Dibtononkicle. ek ween
L Ro
se{“/ S s NB- VW
) RaH s o Volaklte Y Por L
"M eyve W“—D"""’f

- F .va* :
Ty g g e e for
~ than .
3) I Lo atews
Rat .

A Sa Chespan:

3) 4t La hgh Speed

LAAY- R 4,

4) Ak e lothies “)




. ALA d b t‘LC,. ELCh e [:x. I LAy - -
Zi S{a} v ib"t ! A zﬂl-(!. nu\.;.-" \'/('.G{-’ gtn'?'@ﬁ-ll)

Sl Latch 3)"}_,} J_(c\p
’) oy wee ko Abene l) JF L1 alse waecd o Akere.
.f"Jt‘r\a(r. it 0‘6 Aofa ,-*';h'!n.a‘h b O(i Aot
02) L(L*’Cﬁ‘\ L4 "\du_!-fll Q) g_t }L . i J\a‘_o-ﬂr\__ﬂ &C-(D(_“
o Enabta Nj i 1 /
3‘) JL' Ly a UQQ.u.eJ -— 3} ‘“ Ly a .Q.A.&_l -“-Ei"u'-j(f}a,nud
"t%‘? (T?"l.a..«;‘ OJ pe _‘Lud e
“) 3¢ % Fagken q) Je £ ek,

5) Whet oy Hee basc Wie OE_ EpA toote ) (P_M)
Sel:~ EAD expancly to Edackbrtone Daaigy, Abomakion
ard  thore Foolt arte Uspee -hon /:l‘dhi'f\o«'a p mefﬁ-“““‘"

A glmedatbien O Slachton'c Clatults on the Sof oo
,LMP/L& ,

\_‘{.Ph"'l

Fart g (10'7- Amswer, Quomhios SxIL= 6o M )
tca) (onveal Hio []cutﬁwl‘nﬁr — &N)
(hy ( AG. GHED TS @ ) _ﬂ@q.g o)
SER NG C B Axl6'+ex19°+cxl€'+exl€z
= loxlb'+ ¢ x16°+ c(n_))(lf,"'_(-aq)iEX“;
= lbo+ ¢+ 0.5 + 0.05%6F

= IGG.?D‘Q&@(M

@\5 CE), = ch.ﬁo%?),o



: {2\
e

(i) (l?.ee,‘—?-’;c)q_ ( ) ___w@@)(\.ru).

10
.S-e- {'

o — 1
[RE6.TT (o |XR> ANET 4 (xR 46XT +FXE
+ Sxg o (X%

T OS2 2R 4 4 46 ORIS 0~07S) 2400113
- (G 94 .964q%),
(i26c 35ty e- (G764

(‘x (lovooon . oot} = ( — (-5

lo

e

el -

—l),_'sﬂr
1"\'(‘1"‘(‘1 v 3

3 1+

AR 8 ]

Ol 1. 1100}, = (X2 +ox9+\x9+oxa+ox1jox
—Hscl +\xl -i—[x).-{ |x73 tOX1L

—I—Oxl —sz

—_—ry

0-S+025
— lagtosar+orotrofrtiT

—+0 4o+ 0:031 %
= (63.381r),

L @or10v01iay001), = (1637 F

('v) (Hﬁ.??}),o: D — (VSR

— Succeraive Ddwiad m
AV of AW

9, =80,

6:§99 X |t = 14 351 — 149 \= 0-3S S(_Uuﬂw
0,382 X 16 = 5, ¢31— S |= - 0. 631 M»,Acnh
O/ 623> X116 = lo.lll’—lo = 011 L vwsthom

O 12 Y IL - [vFar- | |= 079

G.341 xlc = |y, (gr-n ¥ 0.(72

r 0897 s ESA TG
L 199-899, = BO.E5AIL,




¢ (b
el AND P ; D A —
ek T SO
R ‘E”"‘Dnm = A4-8 GLs™)
OR ke .
LESERAEIE NS 6_“&’ AB (s ™)
I — A4
NOT Qe | — .
& K _____ ED»___, BC x —X'
NAND Gelee = -
= An = - BAR
V= an A.-——LZD:’L a4k 'ﬁ)'j'"—' —lrs—(ﬁ (s )
5 y N =
b "_ED"——J & —alA
Fca) Datesurine f b /Jdn-y o araien Cotract Codka- o b
,U\ég—urwﬂ-,@w Cocle O LU 60\ Ockd r)a_}ul'; (G"‘-‘)
ot Groan Injomed o Codts = JO T 4
Na ﬂ.\{,mmhm =1 5T
No oﬁ, passity bes  P=1
P
| 2Pz ! e
et po 90 = 5ot 32 5+3 T
HodiAf o
Rl > 6 Not 2‘37///\"“’{—
» ._/104&46,&».:4 o=t
-~ \ I
=) ol 7/S+|’(' 2“7/ 5—,,_11 [} 4
s L
[T F )t | [om @] )
Lk opoy,  php ST S Ne 9 =0
[Z{ 7/ "\g J IOLWA o Lf
§ Nest -"b,l.ablg,ﬁ-" 4

) Qar.sw»aenf‘ AND,OR, NO'T/N;\MD Cja.}f_',. "‘4""3

Nolt "J-ﬁff‘ -
)



2
S (,uwu-ﬁ»j’ Cocte 1-9“0’"“‘ = TP L

= g_—f"l-' W c9'£ 2 t‘.e
— 4 bfb:a 32, B R
7 9

| . l

o7 ol
tooo OUY) Otlg ®©tlo) 0109 ool

o Ok po—“u"]

0019 OOO]

Looi

P| ) C,k.n_cl‘- ()
D

P,—> Day,Ps D3 ,7A
) v / o A
- | | O | 'd)OCLdy—:’eu{)‘S
L Py =0
P, —> Cheels [ oA pa?'t“"/
P'),"""’> D3 De Dj’
’ / \
P, — | y2x 0 —2 Even 22 *
! P':._‘: |

oot 1 111°

M \ Sro 4 e+
Bna ff [Oloi@H) 7)1‘ /

- . c{iruw}uj. Codhe— =

1ch) (b Conuent Hhe (oM7)
Cadle—

Sol ' (i lipnen L;jn.cr:v‘-”]» Ly (OO0 o1



R, B 2y By BeRe Ba

o (FoI ORI
SN (a3 l .
Gis %g@)@b’
G’;,— B - OU)O
G]“':‘ | - 0O ‘
G))-—_ B|®BL Glc = BS@BG
e - 0D
=\ =
Q3 - B2@® Rs Gy - Be@F
- 00 — (D
=\ =0
Ry = BydBy
- I®Ho
= 1
ERENCAR

-.. TL\—_.-_ GU\D‘O QDOL!)— -—Q/J
Lo Lk

J(b) (1) Convent Ho bmw\’\? ’ '

ﬂfo‘rudval"-‘““ bl"\a-"“] C%M)
Gt Qv C'B(}MC\( C“

Bl Guven Groy oo &1 |0 | O L)

B, G, o
Bl" \ .--::\
By = B@H& B, = Bs®&e
= \EBD =] ‘@‘
= — 0
%3: %\,@GL}
- | D
=5
R, - Ry 0y
i D;G-J 0 s The Biwawy Co
. £y 100 10




Mg a e b om

Q)
%t}") Do menial s b ‘}—J Fe iad C?L Adouctl bodbke, (o Boola et
t,él)“'ma‘nh't.u- ey @nd Doy broeibak ire Xy ('(,.H)
ot whpouziie Lo s
Lace ) C/\_f pYH4 ¢ - A (BAC)
‘A g € Ads 1"@'_‘}%)_, (|l BAC A -L (B34 c)\
6 0 O 0 ! 0 0 ‘
0 o | O | l |
O L O : l ! |
o ! | o ! |
I 00O | | 0 |
L o 1 ] | l :
| O l ' ! | !
Lo | | ) | L
(\.f M)

A B C o o
oo o O o O O
oo ) O o 5 O
oi1o ° © | O
o | o O . O
| 00 o O O O
(o1 O % 5 0'
| O | )
: | | ' :——‘—-*’“ ! - C
v S M
Deabrubid ire —="° JCAHC)
- A+BCE (a+8 B)CA‘-\'{C)
LwA"Bc'.. g [AtBc) AT ALe GHD
o 6o O O O Cl) ")
0 O | o) 0 0 O
oro o | o \'! 0 | |
o1 | \ \ \
I 00 O \ | !
l o ) 9] | | | \
I 10 © l ) ' \
R N 1 Vo




dawa Afpic) = AR AC (o),
PR e T 0] S KR SRR
G o ¢ ¢ G (: 'y
[t 5 O ! ( { (
o f L £ &
R i ( } { G
b oot (s £ f ¢
[0y { i / ¢ !
(1 G , ! / ’ O
T | | J | / ; I b
% L) \-:ir\q.‘bu{;'a {ie l}teG'lom\.j Loole s -.’?!{-Jtr Jiren ko @ et
' . (G

RVENLTY Ly # el a

(BC -1 AD) (AR o
Wyz o XY [Voatl) o/ I

oy )

( 1‘l.) r

S (b (BL’-:?\D)("‘_"‘"C’“)
i’n-}--ﬁDB“

- ABRC A RCThH AR
= g 4 O+ 0t [.fgé-o&
O CAcha Tl

AR- 0 bD w |
(o ™)
ay A LY

WMz X A x37 ' N7
— Y (wrtXx)- w2 17
- H((‘X+W)(x-«-z.\_'\ 4 oxzl e
“’E‘fﬂa\( 46D AW -kwvfﬂ +xnt

{l‘l} l :
(A-f SRLEAY.

b R

\1 l Q{ - X7 frA v fw 2 )J f X ?‘ g

-

X \f “ \._{ \.’-?_ -4 }'\"f W \, \.\" ‘;r# fk _J\ _\ \’a -
|

— XM (1) R g o N Y T
- 7 gt i |
s \}{\/ {",(‘-f W = A £ _ijv"r__ Ld b j
N - - L .: ’( \ -
= ‘*';\?(' i) w2t ey
2

LAY sk Y W EERT




L
e X\/I Vi o oo
= XYy (1) foxe
=X AY R b

'\f( N2 ) e v \

Yo bl A )

O
LLin < of L‘zir‘-"‘b" {W\({‘)

YA R

Q(-U) olfexten e .-_\!‘H&{LCJ{&‘-‘L“‘*" e | ) ('("M)
1 - o i k; r:‘
FCA R, ¢,D)= (0,7 > U
ty .;_,',;,Q‘,i“-) e

= (o)

cp - P C 0

Cfa)) Chfatn He Al nep-

i),.[’/"/
£ (W, X2 =2 (W

e (WX = 2 C1,

g e e M
‘17/001 (S T W T £

Seti-

ws

XX O¢

X 0

— Xi2 Xt
?’ 5 " p— -
ok ez ) (wi X)) Gerea)

P lw X)) ; 3
(7 2y Oy 47 )



Eoean v ©) vy ] Y remse s (¢
7 .‘ﬁ.Uh _..\brw v, M\\IU.U _33\3\_& _\Sd rr i J\G{U \ »}_\m\nﬁw« \u‘\b (ud..wdw\u \Q

T vop
J\Lﬁjﬂ.«c_ Qx_ dufn.\q@ﬂ\t.u.d\my(uv Y 4 YTYUO) Q) Sl s len £ \vﬁ 3
— egponddy )RS

RSNl YA — (] 30\*~\\<§;§%
% s\qxuatﬁxﬂ:ea% &m Sﬁaﬁu@&d )+ SRS (LG ]







- .

-, b

¢ "F
wr

-

P

Vo

; s S 4
E -t ekl .
O .3 el
Q| % O o —~ O~ O —
A VE —_—
e _.-1 ]
it Tt / 't s
a !l r o : t
Al - .I




f
._I_;*___...,

i

't i

Ry
A5 -

G
-
& r
b

a0

w0
S
=
'g}k
. ‘-{ o
Mol
3



ot -A

ioy) 4tetl i6 pecodev womg Tulo 3%08 M;d o

connected *5J" -
mcwtm il enable ipul car bee c,?r'sra,wfj aivongt”
4o foTM e larger dec:oole'l Gl‘fcuif _ ;

' wl’ ohours Ht0 16 d.ecooter wawq e
,m . g "‘.._ v et
| it L - ,“ - \ '

y 3 : s .
. o . Ttk 3 . L] . ° o i "__], .“,. v .

-, 2 _’_ : A .._-—.Y‘\ . 2 : I |

| M V2

B;__.’_ e o :

3 " T et | e R
C'l- T' : DCICCCmi{ \’5 ..x“: . _ _~_ |

JlE : ,..3 _"_""Vg' : 2 e
Desg [ . puoble” —% | " pecim S

b '1‘.:..,
s Ny i e
" '

Vs
—
— N

i



~rg VM,Q)E-‘/‘)' CW {,npul, b”‘, U [D LyiruEues - .J

et clecocltn .
oY #)Gmddmdiyv‘oﬁz&mmwf c

(Ve to ig), Thas \whew 0950 ‘C‘°"" AR

cley U
o amd Adwe clﬁCO
clecobler un enable ! or oledodhn.

cliablecl. pOnew 42 ( HIGH) ATNe JPd iSapled:

1 ehabled and MWU clecod??. {#

00 Q0O oo

uppe? dewo_{b{.

//'
QO

\

[ocver Oecodlth.

e—— emm v s ke, e g

k. \l £y, | b |
! ' l s . |$
NS | R



Vo)

/' vl_b \.Umm'fa'fowh
be Az Az Ao & B. 13, @B, T

9-bit Com]mrrlm U an fb\'o‘“q

e G SO S S

-

SR opiame 1y o HRroo

‘— oo

P

Vol dne e =7 +tahlt I
yul’h @)
GN) | -7
' ...--I ,J,.a--{ e
[ owpR W
i e A
R, | Awm AT
0 O - J' i 2
1 Ok o . .j‘
i A
O 'Qti ] o [ -‘: j: -
1 |8 0. aE
\ (‘.“; '._.[_ Vi g |,—‘ l
0 g?-‘"-. i :O»-:" % 0
j_; “Oq _. - :L’ 1 O-‘-"
O : ' :@‘,,",th‘. :O, ' 1 :
oMb SmE i Hoi WA
r : i I. .‘. J O ',..' : O |
O 40 [ a1 o
0 1 I8 )
| el ol 10
off Tl 2G l ie
R 1 0

‘B - ' . B :
hxpo\?)m: Lol W A8
1 A>Be
o) - ||
B ‘T“ 7 G
- - Yo ;
[b i‘]i o] w 1

Khap for 828

.'Awqdé-'

A‘§|I+Ad§'§°+



( E«J‘i‘?-f’fi*@i@ wowel g 15;@;;1&1&53 '(. '
RV ke gl METAG 24,

I TR 5 DO
B3Ry . | \31& | :
M\ o 1wt pMoorel oo
0 - T
b _@ e
ot @ '*
ol L ®
[ S N 8 S s et
l AB Elﬁhﬁﬁgﬁ APoBB n A?.B;}ﬁ:;l%. "
; ' B R T WU U = 2
Lt AASEE ARRS: T TIET
L AB(RBAS) P 0
T ARCABARL 0 L
. ABCAOB) ABCAOR) D L fs
B CCOICTUNRR S

f
s
]

-._,,.-- l":‘“

._H—-I"' 5 I b e o

*

g 1

- |

,' ¢

Ii:
. :—
v |
—
B .-n.'.

1

e

o

@ 4 Ty
i o i
o B el
i L—-—- o
b R Y '
-
¥

|

:

L"' 4‘ h =) .. 5 ._ -.;f..'-_'.-*ai;_-*"‘.:.'..'_




\b) | Q. dmplement The ciyeuik Witno PLA hovivg 5 iwpids,
B procluck fermis o o ouipib-

Fi= > w(3,57) Fe- T (57 L)
SEl- k- Mopfor Fy ke Mop £o1 F

L o o Tiw form

K\ o ot t 10 P‘\ a0 OV 44 1p
o | _ o)
o e (L] "\.\? :

{° '

2 . i : s:C't.')a

pmwof r ﬁn/;u,{b G&lpdﬁm h_\s 8o ol oo

i 't@'fm _Jﬁ_ LG._,_... nEL F - ] g‘a*@ ['()

1ph0pL = 1L .‘-.LO]L. ...13.9—-
2 (BO|-= P E s e R C T AD
: L :
R e ot £ o TR TR TR,
[ 3 (RO t _?“ LN IGle
= ey ol =




Ty
34} v

.~ T
1S

'l o

I

x11 !

fon 1 T
| WX 3 by

'ﬁ W (

J

K

i

A

B )

oy R Sl GP

A
|

E_
.

+
G
H

t

i

S e

Pt s =

B

. ..!A..a.:-.-:m-c‘

3
i,- s o i h s e

.

i

-

o
T

|
1
b
}
\
e e
i
i
i

I P R
T

™

g

C




1)-(0)

X,

 Zace- A‘folmd gggi,gg@
’ Ly ne ool S excitalion®
et JIJ-}&OJBM?'

9n Jx Flip- F\up cons.
| Jike 1 S&me: 'hu' c_!odﬂpuloe tp
fiu ntate sgm_éup ,rlap il Keep 7 dlmnginy.ﬁm
Ohy, 1 10'0) O,b>:1 o the end
%mdmm /awc ot e e
- Phengroemen # K7 oo Macp Quasnd B

b =
gy G € e, N

Hee
f’ ' ‘f' ¢ Ot

ol withoet £ syercoming frun
% Mogaler - Skave Gonfiguralion




5:? FFop O /omves

c,xl%‘fW"’ Nmﬁ J-, Ics0 Tru ontey rackn Gn e peitive
C[ofﬁ'° j’g& ;Ui \/! Gui}m,t' %m monoteY cAriven 1he
'S'i'ﬂp"" ‘/JO-VE,OO ak fhe (,ug):u\je edgt'@é*dnda
love nela . COPYTY yigl3 acliont @f yrosaters :

%Nhtf"}"of k-1 the montey Henetn O The Feoiﬁ\le clock- Jhe
high ¥ cutpul of Tre mantey gow 10 the R frnfpul' of
nlavee Fhevefore , ak Hu ’)’Iegaﬁve clock lave e,
0gain copying +he action of The masoters
#Whem J-2, K=1 amonter Foggles g The Psgithle clock ome
plave Fhem COPTER e outpuk &) tne montey en.The Wgcxii\!&

clocke At Trua jatamd peclhatl i"nfulo o e ynonte’

fip-flop ave comp! ed but ad t4° negalive ecgt
hoJ.& sfthe clock fuuoe ynanter FF 37 imactive .

J I l . ! | | I| .
: -~ |i : a‘ 1 |I R ||
k’ ‘ ! | A I ! \
: ! v ‘ t w | ‘]! » A
y L | | {
Mmlnol ! ' 1 1 r '. | \ \
'Y . : 1 : | ! —_—
Shave (s) . ‘ l ! L
| 1 1
|




Lc-\/ -
e > 9 3 > S g8 q 220

32° 24 2z02° 27z
O S g asutdayvoz

| i e
&'OOﬁﬂQﬂr—%ﬁoo"“"_'_-‘.’
\J a

“-l-\—] 4+ a o O o o Ho

—

e

2 [5F o elior B oot ooyl RS

|

V] _ - )




| . I i |
nib) B€ Eip- gy ( *':ﬂve ooge ©

"h‘ 7}11 f'nffou':.inq fl'gl,lh" Zhows e PD_J J'Dg op

190y et Clocked s FF The GjT(‘LLil_ uf /]D'E”k_]; ' ;2;'-2}2\

/Q‘fth @'Itepi' emuable /Jior-m_l 5§ yeplatet ,—d;{. -;:'\1—\9 ‘5
Puloe Ceur). Jhe cireud oubpud” Ao Jhe clotk
o G e e BT
Pulot. At omy ofne? inslornls & it 00,
CLUL pot $1eapored fo 11 Gharnge M

Fig: PoSitive ecige Triggered Flip-Flop
) :

R M Ma:

—fs  al— |ew |[s |R |@n Bl State

ce s FF t lolofo |0 [n

_ g &l t |0 ]o |2 | L [t
T loj1 o] o Qvoek

ckls (R | Gan T lo {1 | O

P lo {0 [ochet| T (1 (O )0 [ 4 oot -

tlo |t ’ (Flnek : ) | | 10 f 1

ti1]o | ¢ Tt ofx 3W

flafed o] £ 1] x

X | x| NO X| x| 0o [0 \
0 i (? X1 x &l 1 Chhﬂq"

Scanned with CamScanner
: L '
¥ |
o L FH Mear

e ——

— |



%ncgﬂu"e eclge ?b\iggmd LR FF,‘}ha civou ou,!pu.f Juyperds |
L hgsa-h\fe edgen of The clock JWB Jhe "’OB’C_ ;
ond TE Audh e ofthe ~ve ajﬂg -h;ﬂgeyed SR _g,up - plop.

" lox|s [R [@n
‘L o1lo0 Aouivt
} oz | et
\L 1 ‘ 0 \S'd'
\L 1 ks 30\/0-'»’:&'
0 X x Nodmﬂ}b

(e ‘-—_—_——;w —_—-\} I :‘ ‘
Sl .
' |

Q : !
‘ 1

Chavacteristic Equalien Of SE EQ&EJQP =

The characleriStic e,quail'c}vt Qb; ¥ -7:?/;,—;!0}’ in
€ualy oy Ftn Nexd olake ° . L i
"hmu?!;;%:z rabude amel. present R

. | p

Seanned with CamScuanner

| B ¢
=5 If\"nn = 51 R A \

) f1ad Ciyuyl
L ' . i O, Z0GLT h
Eacitalion Joplr: Fox fe Lo /{:-;.-nn of, flp-fops

e phoutd kmoed 1w CXC iodion 4 coen b Dbrlaing
Jhe exulnlion 1able G{ ik rﬁpwﬂnpﬁ:.ﬂn.‘.'l'qU"TGd
From s tulh Joble. b inclicalen “}:f: ikl faomn prrenont
0 e pPplied In-tine flip- Hop Jo T0
Alede Lo paodh Alale. - - e
Excilecdion Toble O SR Flip-flop 22 ©
. | [ [ .
i SERS NS | (equireed inpulo
Gn. Gun S R 3

O

-followo:

C B Q

) %
0 ey
1 O
1 x 0.

-
Y

l




"'?HW \b ca) ; ,-.-. T T ]
o JOHMSON COUNTER C‘*mi-ﬁm remd, c:otmﬂ“? —@"D ””’
.}#m cmum'w w:- .' eurec r '

q e Jumﬁ FF o mzéfb’ ,ﬁwmpm ool 7
Uhe & rwput @'[; endﬁtl }ng i ¢onnecled = u.! (L S
O pmpuk ©f e Mexk Al oo bk thie {?;3 ztt |
: @ﬁThr lant m{mge b3 connetled 1o the K [mpuk |
B g o = p/m—y +he V@ATne WA !
g9 Fisuz zﬁmg.- e

LtL"fS'iLd Cﬂ'{.ll"ﬁ.fm
L O &
{ b6

L [T ol

Bt i
CLK
b i |
—9a & s Qg T ad 5o 1
el e =0 an
| fka Gn Ko & r & =

Jhe sriode o&oq‘zwfk cla j'emmu CRUTb .

T
' |
|

(?}?i’-j ]
0
(o) &)

(ing)



H.@‘“.g@l@c@a_:
.0 @ O oi
;1 g @ O
Wl Gl @
[ e e i O
Al aL ki a L
() 1;1.51
O ONE S L
, Q o0 o 1.
: ] o o0 ©O
aL O (@) C?I

Lf"!?%f‘?n!'habbj all The

Jevel ¢f @, un Hhifted to

|

ptateo amd count

e c,gurntu n-
+* A Johw? ef 1

TA0D-21 Courbes o 44 un more econ

After CL¥ PuJ/W»’

@4

o} e couriies va 0000 - After e
,Lwaisg QAmmMiedfo Qg -
ntufted o Qc. 17 level ©f G- .,:n/ahs

The [evel Gp
pled Ao @, The

FFh ewilt have gy ague
J‘ud/’eo 5 o,.»f un &

omucal fhom g

Courte Lut L econOrrucaL fraant Supple coumien:

cuet Rl

el = e ol e L

iy e

s e — i

o

%ﬂpg [pc

4

-



o Logic diot

| B cod triggered’ Fpl o
I ) e ' PR




ol 3 i

FBLE

i o

= = W

_ i H.. m.nq-.—ll.-mﬂ,.... s

s ol " ..




14) a) Structure of VHDL Program : CC i )

Every VHDL program consists of at least one entity/architecture pair. In a large design, you will typically
write many entity/architecture pairs and connect them together to form a complete circuit. An entity
declaration describes the circuit as it appears from the “outside” - from the perspective of its input and
output interfaces. The second part of a minimal VHDL design description is the architecture declaration.

ENTITY :

ENTITY is the fist with specifications of all input and output pins of the circuit. Its syntax is shown below :

ENTITY name IS
PORT (
port_name : signal_mode signal_type;

port_name : signal_mode signal_type;

)
END name;

The mode of the signal used may be IN, OUT, INOUT or BUFFER. IN and OUT are unidirectional pins,
while INOUT is bidirectional. BUFFER, is used when the output signal is used internally in the design. The

type of the signal may be BIT, STD_LOGIC, INTEGER, etc. The name of the entity should be not use the
VHDL reserved words.

Let us consider the NAND gate, its ENTITY may be declared as :

ENTITY nand_Two IS
PORT (a, b : INBIT;
x:OUTBIT



);
END nand_Two;

ARCHITECTURE :

The ARCHITECTURE is the description of how the circuit of design works. Its syntax is as follows,

ARCHITECTURE architecture_name OF entity_name IS
[declarations]

BEGIN

{code)

END architecture_name,

As shown in above syntax, architecture has two parts, 1} A declarative part where signals and constants
are declared and 2) The code part. The name of architecture is any name except VHOL reserved words.

14 b)Design of 4 to 1 Multiplexer using CASE Statement (Behavior Modeling Style} LQ “ )

library IEEE;
use |EEE.STD_LOGIC_1164.all;

entity multiplexer_case is
port(
din ; in STD_LOGIC_VECTOR(3 downto 0);
sel :in STD_LOGIC_VECTOR(1 downto 0);
dout : out STD_LOGIC
3

end muitiplexer_case,;

architecture multiplexer_case_arc of multiplexer_case is
begin

mux : process (din,sel) is
begin
case selis



when "00" => dout <= din(3);
when "01" => dout <= din(2);
when "10" => dout <= din(1);
when others => dout <= din{0});
end case;
end process mux;

end multiplexer_case_arc;

15 b)Explain about Package in VHDL? © M)

O Groups of procedures and funclions that are related can be aggregated into a module that is called
package.

. A package can be shared across many VHDL models (type definitions, functions, procedures, etc)
. A package can also contains user defined data types and constants.

. When working with a large design project consisting of many small VHDL programs, it is

convenient fo have common procedures and functions in separate packages.
Package dectaration

It contains interface or specifications of the functions and procedures that are available in the package. It
gives idea about - list of funciions and procedures, the input parameters, the type of input parameters,

the output value, the type of the output value efc.

Package declaration Syntax:

packagepackage-name is

package-item-declarations_ these may be:

subprogram declarations / type declarations / subtype declarations / constant declarations /

signal declarations / variable declarations / file declarations / alias declarations / component declaration /
attribule declarations / attribute specifications /disconnection specifications

end packagepackage-name;
Package Body
It basically contains the code that implements the subprograms

Package Body Syntax:



package body package-name is

subprogram bodies / complete constant declarations / subprogram declarations / type and subtype
declarations / file and alias declarations / use clauses

end package bodypackage-name;

Library in VHDL
Design units such as packages, architectures and Entities can be compiled into a library. Libraries are
generally implemented as directories on a computing system.
Library is referenced by its logical name and there exists a mapping of logical name into the physical name
of the system (which is the directory names on the computing system).
The mapping is maintained by the system.
Just like variables and signals, library must be declared before we can use it.
Syntax for Library declaration:
LIBRARY logical_library_name_1, logical_library_namez, ...;
In the VHDL language, the libraries STD and WORK are implicitly declared in the source code.
Library STD contains the standard packages with VHDL distribution.
The WORK library refers to the current working directory.
There are other different libraries used for different tools used.
Other libraries such as math and other misc. are often supplied with the tool

15) a)Explain Data flow modeling in VHDL. (6 M)

In this modeling style the flow of data is monitored from input to output inside an entity.
Data Flow Modeling Style works on Concurrent Executions.

Concurrent Signal Assignment (<=), With Select Assignment, When Else Assignment
Generate Expressions are generally used in Data Flow Modeling Style.

Programs:
VHDL code for AND-OR-INVERTER {AQ) in dataflow modeling style?
Library IEEE;
Use IEEE.STD_LOGIC_1164.all;
Entity AOl is
Port(A,B,C,D: std_logic;
Y: out_logic);
End AQI;
Architecture dataflow1 of AOl is
Begin

Y=not({A and B) or (c and D});
End dataflowt;
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Semester End Supplementary Examination, AprilfMay, 2022

Degree B. Tech. (U.G) Program CSE, CSE (Al & ML)&CS (DS)  Academic Year 2021 - 2022
Course Code  20CS305 Test Duration 3 Hrs. Max. Marks 70 Semester
Course COMPUTER ORGANIZATION
Part A {Short Answer Questions 5 x 2 = 10 Marks)
No.  Questions (1 through 5) Learning Outcome (s) DoK
1 What is the most commonly used binary code? 20CS305.1 L1
2 Whatis binary adder? 20CS305.2 L
3 What is control memory address? 20C8305.3 L1
4 How do you handle divide overflow? 20CS305.4 L2
5 Is CDROM an auxiliary memory? 20CS5305.5 L2
Part B (Long Answer Questions 5 x 12 = 60 Marks)
No.  Questions (6 through 15) Marks Learning Quicome (s) DoK
B6(a) Explain floating point representation of numbers in the ALU. vt 20CS305.1 L2
6(b) Convert (he number 7425 inta octal, hexadecimal and BCD. 6 20CS305.1 L2
OR
y 7(a) Distinguish between error delection and correction codes. 6M 20C5305.1 L2
' State the differences between encoder and multiplexer. Mention the role
7{0) of these components in the design of computers L ANCERL .
What is a micro-operation? Discuss the four different types of micro-
8(a) aperations. 5M 20CS8305.2 L2
Explain the different phases of an instruction cycle. What happens in case
8(0) an instruction has some memory operands? b VSl N
OR
What is register transfer language? Describe the basic symbols used in
%@ register transfer. e LG 2
9(b) Discuss with example any four memory reference instruclions. ™ 20C58305.2 L2
Explain about control memeory in a micro programmed control
10 {a) organizalion. M 20CS53056.3 L2
What do you mean by Complex Instruction Set Computer (CISC)?
10(b) Discuss relalive advantages and disadvantages of such instruction sel  4M 20CS305.3 L2
design.
CR
11(a) Explain the basic computer instruction formals. 5M 20053053 L2
L) What do you mean by Addressing modes? Explain the following
' addressing modes:
110) §ndex Addressing mode i) Immediate Addressing mode i) Relatie M, 20053093 L2
Addressing mode iv) Direct Addressing mode.
12{a) Discuss Booth multiplication algorithm. &M 20053054 L2
Explain the functional units and their data flow in a hardware
12(b) implementation that performs addition and sublraction of signed- &M 20053054 L2
magnitude numbers.
OR
13(a) Draw' a Flow chgrt which explains multiplication of TWO signed 6M 200S305.4 L2
magnitude fixed point numbers.
Draw a flow chart for adding and subtracting two fixed point binary
13(0) numbers where negative numbers signed 1's complement presentation. Sl AVBSEE, L2
14 (3 What ‘is_the sxgn_ificance qf cache memory and wiite about direct and®™ ™ 20CS305.5 (2
associative mapping techniques. .
14 {b) Distinguish belween synchronous and asynchronous dala transfer. 5M 20C8305.5 L2
OR
15(a}  With the help of a block diagram explain the concept of DMA controller 6M 20CS305.5 L2
o " Wi -
15 (b) What is virtual memory? With a neat block diagram explain the virtual Y 20083"‘5 5 L2

memary address transiation.
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Part A (Short Answer Question 5X2 =10 Marks )

1. What is the most commonly used binary code?

ASCII-1 M+ Explain purpose of ASCIl - 1M

ASCIl {(American Standard Code for Information interchange) is the most commonly used binary code. In an ASCII file, each
alphabetic, numeric, or special character is represented with a 7-bit binary number (a string of seven 0s or 1s). ASCIl was soon
expanded to an 8-bit system that has 256 code points.

ASCII codes represent text in computers, tefecommunications equipment, and other devices. Most modem character-enceding
schemes are based on ASCII, although they support many additional characters.

2. What is binary adder?

Definition of binary adder with explanation and circuit-2 M

A binary adder is a digital circuit that produces the arithmetic sum of two binary numbers, It can be constructed with full adders
connected in cascading form with the output carry from each full adder connected to the input carry of the next full adder in chain.

Addition of n-bit numbers requires a chain of n full adders or chain of 1 half-adder and n-1 full adders.
A B;\I/ A,\L Bil/ A\l/ B‘L A.\l/ B°~1/

FA_[SeL Fa S FA IS Fﬂeco
WV
G 5 S\z‘/ S;l/ 5\3’

Fig: 4-bit binary adder

3. What is control memory address?

Control memory address purpose— 2 M

The control memory address register specifies the address of the microinstruction. The microinstruction contains a control word
that specifies one or more microoperations for the data processor. The next address is computed in the next address generator
also called microprogram sequencer. Typical functions of a microprogram sequencer are incrementing the control address
register by one, loading into the control address register an address from control memory, transferring an external
address, or loading an initial address to start the control operations.

4. How do you handle divide overflow?

Handling for divide overflow —2 M

tn some computers it is the responsibility of the programmers to check if DVF if set after each divide instruction. They can branch
to a subroutine that takes a corrective measure. In some older computers divide overflow stopped the computer. But it is time
consuming. The procedure in most computers is to provide an interrupt request when DVF is set.The interrupt causes the
computer to suspend the curent program and branch to a service routine to take a corrective measure. The most common
comective measure is to remove the program and type an error message explaining the reason why the program could not be
completed. It is then the responsibility of the user who wrote the program to rescale the data or take any other

corrective measure. The best way to aveid a divide overflow is to use floating point data.

5. Is CDROM an auxiliary memory?
CDROM is auxiliary memory and explanation of auxiliary memory-2M



highest-capacity and slowest-access storage in a computer system.In these memories, programs and data are kept for long-term
storage or when not in immediate use. Examples of auxiliary memories are magnetic tapes, magnetic disks, floppy,CD-ROM

Part B (Long Answer Questions 5X12 = 60 Marks)

6 (a) Explain floating point representation of numbers in the ALU !
Scientific notation with example-3M+Normalized notation with example-3M

Floating Point Notation is a way to represent very targe or very small numbers precisely using scientific notation in binary.

The floating-point notation has two types of notation

Scientific notation and Normalized notation

Scientific notation — Methad of representing binary numbers into a x be form where a is real number, b is base and e is exponent.
Scientific notation is further converted into floating-paint notation because floating-point notation only accepts scientific notation.
For example:~x = 376.4423 ( its not scientific notation)

Number in scientific = 36.4423 x 10" or 3.64423 x 102

To represent the number -(0.00000000000000000000000101);in fioating point

Keeping only one digit to the left of the decimal point we get

A;tual number =2 = (0.00000000000000000000000101),

Scientific notation - = 1.01 %274

Normalized notation- To make the fixed part of the representation uniform, both the scientific method (for the decimal system) and
the floating-point methad (for the binary system) use only one non-zero digit on the left of the decimal point, This is called
normalization. In the decimal system this digit can be 1 to 9, while in the binary system i can only be 1. In the following, d is a
non-zero digit, x is a digit, and y is either 0 or 1.

Decimal T AIO0OMUXXKXXXXX Note:dis1to9andeachxis0to9

Binary == s 1.yyyyyyvyyyyyyy  NoteieachyisQOor 1

0 cannot be represented or normalized because the representation set starts from 0.1, so how can we normalize zero. It's not
possible.If the most significant bit of mantissa is a non zero, then such a representation is called normalized floating-point.

6 (b} Convert the number 7425 into octal, hexadecimal and BCD.

Octal conversion-2 M + Hexadecimal conversion of 7425 - 2 Marks + BCD Conversion-2M

Base for octal is 8, hexadecimal is 16.

Divide 7425 by the base number keeping notice of the quotient and the remainder.

Continue dividing the quotient by base until you get a quotient of zero.

Then just write out the remainders in the reverse order to get the equivalent of decimal number 7425
(i) Octal of 7425 is obtained by dividing 7425 with 8

7425/ 8 = 928 with remainder 1
928 / 8 = 116 with remainder 0
116/ 8 = 14 with remainder 4
14 /8 = 1 with remainder 6
118 =0 with remainder 1
Octal of 7425 is (16401)s

(ii) Hexadecimal of 7425 is obtained by dividing 7425 with 16

7425 1 16 = 464 with remainder 1

464 { 16 = 29 with remainder 0

29/ 16 = 1 with remainder 13 (D in hexadecimal)
1116 = 0 with remainder 1

Hexadecimal of 7425 is (1001}

(i) BCD 0f 7425 Is 0111 0100 0010 0101

7 {a) Distinguish between error detection and correction codes

Fad
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Error Detection is the detection of errors caused by noise or other impairments during transmission from the transmitter to the receiver.
Error correction is the detection of errors and reconstruction of the original, error-free data.

Parily Bit: A parity bit is a bit that is added to a group of source bits to ensure that the number of set bits {i.e., bils with value 1) in the
outcome is even or odd. It is a very simple scheme that can be used to detect single or any other odd number {i.e., three, five, etc.) of
errors in the oufput. An even number of flipped bits will make the parity bit appear corect even though the data is erroneous.

For example, if each of a series of m-bit "words" has a parity bit added, showing whether there were an odd or even number of ones in
that word, any word with a single error in it will be deiected. It will not be known where in the word the error is, however. If, in addition,
after each siream of n words a parity sum is sent, each bit of which shows whether there were an odd or even number of ones at that
bit-position sent in the most recent group, the exact position of the error can be determined and the ervor carrected.

Any error-correcting code can be used for error detection. A code with minimum Hamming distance, d, can delectup tod - 1 errors in a
code word. Using minimum-distance-based error-correcting codes for error detection can be suitable if a strict limit on the minimum
number of errors to be detected is desired.

Codes with minimum Hamming distance d = 2 are degenerate cases of error-comrecting codes, and can be used to detect single erors.
The parily bit is an example of a single-error-detecting code.

7 (b) State the differences between encoder and multiplexer. Mention the role of these components in the design of computers
Atieast 3 differences between encoder and multiplexer-4 M+Role of encoder and multiplexer in computer design-2M

Encoder Multiplexer

An encoder is a combinational circuit that converts binary | A multiplexer is a combinational circuit that selects one of
information from “n” input lines to a max of 2" unique output | several digital input signals and send those inputs to the final
lines. n-»2" output. 2">1

The encoder does not have any selection input lines A multiplexer of 2" inputs allows n selection lines to select the
number of input lines to send the final output

There is no need of select input line and limited data can be | The select lines determine which input is connected to the
sent thereby output and also increase the amount of data that can be sent
over a network within a certain time.

An encoder is a device that can be used to change a signal or data into a specific code. The encoder is used for compression of
data. The encoder will convert the information from one format to another format i.e like electrical signals to counters. The
feedback signal of the encoder will determine the position, count, speed and direction. The control devices are used to send the
command to a particular function.

Examples of encoders are priority encoder, decimal to BCD encoder, octal to binary encoder, The code may be used for any
purposes like, for compression of information required for transmission and storage.

In telephone networks, multiplexers are used where multiple audio signals are integrated on a single line of transmission.
Muitiplexers are also used as parallel to serial data converters.

A common application of multiplexing occurs when several embedded system devices share a single transmission line or bus line
while communicating with the device. Each device in succession has a brief time to send and receive the data.

8 (a) What is a micro-operation? Discuss the four different types of microoperation.

Microoperation-1 M+Four types of microoperation-Arithmetic, Logical, Shift and Register transfer microoperation -1 Mark for each{4M)
Microoperation: The operations executed on data stored in registers is called microoperation.

Arithmetic microoperations- Perform arithmetic operations on numeric data in registers

The basic arithmetic microoperations are: addition, subtraction, increment and decrement.

R3 «R1+R2. It states that contents of registers R1 and R2 are added and sum is transferred to register R3

Subtraction Microoperation: R3 «—R1-R20r:R3 +R1+ R2+1

Logical microoperations- Perform bit by bit operations on nonnumeric data in registers

Logic microoperations are: Clear, Exclusive Or, AND, OR, NAND etc

Shift microoperations are microoperations that are used for serial transfer of data, It shifis data either to left or right

Example : Logical Shift, Arithmetic Shift, Circular Shift (either left or right)

Register Transfer : The symbolic notation used to describe the micro-operation transfers amongsl registers is called Register transfer
language. Example : R3 «—R1 and Read : DR«—M[AR], Write : M[AR] «R1

8 (b) Explain the different phases of an instruction cycle. What happens in case an instruction has memory operands?
Fetch, Decode and Execute-> Instruction cycle-4M+If instruction has memory operands explain what happens-3M
Different phases of instruction cycle are as follows:

1. Fetch the instruction from memory

2. Decode the instruction
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4. Execute the instruction.
Upon completion of step 4, the control goes back to step 1 to fetch, decode and execute the next instruction. This process

continues indefinitely unless a HALT instruction is encountered.

Fetch and Decode : Initially, the program counter PC is loaded with the address of the first instruction in the program. The
sequence counter SC is cleared to 0, providing a decoded timing signal To. After each clock pulse, SC is‘incremented by one,

so that the timing signals go through a sequence To, T, T2, and so on. The microoperations for the fetch and decode phases can
be specified by the following register transfer statements.

To: AR+—PC

Ti: IR—M[AR], PC—PC#+1

T2: Dp...Dr—Decode IR(12-14), AR~ IR{0-11}, [ — IR(15)

Decoder output Dy, is equal to 1 if the operation code is equal to binary 111. if D; = 0 then it is a memory-reference instruction
and if I =1 then it means it's a indirect address which is achieved using AR—M[AR].

This address is used during the memory read operation. The word at the address given by AR is read from memory and placed
on the common bus. The LD input of AR is then enabled to receive the indirect address that resided in the 12 least significant bits
of the memory word. The three instruction types are subdivided into four separate paths. The selected operation is activated with
the clock transition associated with timing signal T5.This can be symbolized as follows:

D7 [Tz AR—MIAR]

D7 I'Tx; Nothing

When a memory-reference instruction with 1= 0 is encountered, there is no need to do anything. The sequence counter SC must

be incremented when D7 Tz, = 1, so that the execution of the memory-reference instruction can be continued with timing variable
Ta.

9 (a) What is a register transfer language? Describe the basic symbols used in register transfer

Register transfer language — 2 M + Basic symbols used in register transfer -3 M

Register Transfer Language: Shortly known as RTL. The symbolic notation used to describe the micro-operation transfers
amongst registers is caflled Register transfer language.

Basic symbols used in register transfer are as follows :

Basic Symbols for Register Transfers

Symbol Description Examples
Letters Denotes a register MAR, R2
(and numerals)
Parentheses ( ) Denotes a part of a register R2(0-7), R2(L)
Artow «= Denotes transfer of information R2 « R1
Comma , Separates twa microoperations  R2 « R1, Rl « R2

Example : R2 «~R1 means transfer the content of register R1 to register R2
Read : DR«~M[AR], Write : M[AR] «—R1

9 (b) Discuss with examples any four memory reference instructions

Mention any four memory-reference instructions among AND, ADD, LDA, STA, BUN, BSA and |SZ - 3M+ Example for 4 memory
reference instructions-1 M for each example Total—4M

For example: AND-Performs AND logic operation on bits in AC and memory word given by the effective address

LDA-Load to AC-Transfers the memory word specified by the effective address to AC.

STA- Store Accumulator-Store the content of AC into the memory word specified by effective address. It is represented by Ds.
AND requires operation decoder Dy and is symbolically represented as

DoTs: DR— MIAR]

DoTs: AC—AC A MIAR], SC+0

ADD requires operation decoder Dy and is symbolically represented as

01T4: DR— M[AR}]

D1T5:AC—AC + M[AR], E—Cou, SC—0

LDA requires operation decoder D, and is symbalically represented as

D2Ts: DR «— M[AR]
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STA requires just one microoperation since the output of AC is applied to the bus and the data input of memory is connected to
the bus.

DaT4:M[AR] «AC, SC—0

10 (a) Explain about control memory in a micro programmed control organization. g

Control memory definition -2M + Purpose of control memory-3M+Diagram of microprogrammed control organization«2M

The control memory address register specifies the address of the microinstruction. The microinstruction contains a cdntrol word
that specifies one or more microoperations for the data processor. The next address is computed in the next address generator
also called microprogram sequencer.

Each word in control memory contains within it a micrainstruction . The microinstruction specifies one or more microoperations for
the system. A sequence of micrainstructions constitutes a microprogram . Since alterations of the microprogram are not needed
once the control unit is in operation, the control memory can be a read-only memory (ROM).

The content of the words in ROM are fixed and cannot be aftered by simple programming since no writing capability is available in
the ROM. ROM words are made permanent during the hardware production of the unit. The use of a microprogram involves
placing all control variables in words of ROM for use by the control unit through successive read operations. The content of the
word in ROM at a given address specifies a microinstruction. A more advanced development known as dynamic
microprogramming permits a microprogram to be loaded initially from an auxiliary memory such as a magnetic disk. Control units
that use dynamic microprogramming employ a writable control memory. This type of memory can be used for writing (to change
the microprogram) but is used mostly for reading. A memory that is part of a control unit is referred to as a control memary. A
computer that employs a microprogrammed contro unit will have two separate memories: a main memory and a control memory.
The main memory is available to the user for storing the programs. The contents of main memory may alter when the data are
manipulated and every time that the program is changed. The user's program in main memory consists of machine instructions
and data. In contrast, the control memory holds a fixed microprogram that cannot be altered by the occasional user. The
microprogram consists of microinstructions that specify various intermal control signals for execution of register microoperations.
Each machine instruction initiates a series of microinstructions in control memory. These microinstructions generate the
microoperations to fetch the instruction from main memory; to evaluate the effective address, to execute the operation specified
by the instruction, and to retum control to the fetch phase in order to repeat the cycle for the next instruction.

The control memory is assumed to be a ROM, within which all contro! information is permanently stored.

Ext arinent Next - Control - Contro! Control Control word
AL address rd address ~~ | memory > data T2 &
generator register {ROM) register

Next address generator
Fig. Microprogrammed control organization

10 {b) What do you mean by Complex Instruction Set Computer (CISC)? Discuss relative advantages and disadvantages of such
instruction set design
CISC-1 M + Advantages and disadvantages of CISC-3M
Compiex Instruction Set Computer (CISC) is a computer architecture in which single instructions can execute several low-level
operations or are capable of multi-step operations or addressing modes within single instructions.
Example of CISC architectures are System/360, PDP-11,Motorola 6800.
CISC works by combining simple instructions into a single complex one, thereby optimizing the instructions per program and
reducing the number of instructions that a particular program has.
Advantages of CISC:

*  Microprogramming requires assembly language that is easier to implement.

 Instructions that manipulate operands in memory

» The CISC architecture reduces the amount of work that the compilers have to do because the instructions are already

high-level
« Fewerinstructions needed to implement a task
Disadvantages of CISC:
»  The number of general-purpose registers that can be fitted into the processor is less because decoding instructions
require more transistors

* As CPU does more work in a single instruction, the clock speed tends to be slightly slower than a RISC-based CPU

The code requires several clock cycles to execute a single instruction despite having a minimal code size. This can
decrease system efficiency.

» To simplify software hardware needs fo be complex



11 (a) Explain the basic computer instruction formats

Comgputer instruction format-1 M + Types-Zero,One-address, Two-Address, Three-Address and RISC with examples-4M
Computer instruction format is defined as standard machine instruction format that can be directly decoded and executed by the
CPU. It defines the layout of the instruction. !

Instruction includes a set of operation codes and operands that manage with the operation codes. Instruction format contains
fields including opcode, operands, and addressing mode.

Based on number of address, instructions are classified as zero-address, one-address, two-address, three-address and RISC.
Example : X = (A+B) * (C+D)

Zero Address Instruction One Address Instruction Two Address Instruction
PUSH A TOS«+A LOAD A AC—M[A] MOV R1,A R1+—M[A]
PUSH B TO05—B ADD B AC— AC+ M[B] ADD R1B R1—R1+M[B]
ADD TOS+— (A+B) STORE T M[T]<AC MOV R2,C R1—M[C]
PUSH C TOS~C LOAD C AC—M[C] ADD R2D R2—R2+M[D]
PUSH D TOS«D ADD D AC— AC+ M[D] MUL R1,R2 R1—R1*R2
ADD TOS+—(C + D) MUL T AC— AG * M[T] MOV X,R1 M[X]<R1
MUL TOS—(C+D)X(A+B) STORE X M[X] —AC
POP M[X] « TOS
Three Address Instruction RISC Instruction
ADD R1,AB Rl ~MA+M[B] LOAD R1,A R1<—M[A]
ADD R2,C,D R2 «M[C]+M[D] LOAD RZ,B R2~—M(B]
MUL X,R1,R2 M[X] — R1*R2 LOAD R3,C R3«—M[C]

LOAD R4,D R4—M[D]

ADD R1R1,R2 R1—R1+R2
ADD R3,R3,R2 R3—R3+R2
MUL R1R1R3 R1—R1'R3
STORE X,R1 MIX] «R1

11 (b) What do you mean by addressing modes? Explain the foliowing addressing modes

(i) Index addressing mode (ii) Immediate Addressing mode (iii) Relative Addressing mode (iv) Direct addressing mode
Addressing Mode-1 M + Index, immediate, refative, direct addressing modes-1.5 M for each addressing mode with examples
Addressing mode refers to the way in which the operand of an instruction is specified. The addressing mode specifies a rule for
interpreting or modifying the address field of the instruction before the operand is actually executed.

Immediate addressing mode(Symbo! #): In this mode data is present in the address field of the instruction itseif.

Example : MOV AL,35H

Index addressing mode: In this mode data index register is added to the address part of the instruction to obtain the effective
address.

Example:LD ADR(X) AC—M[XR +ADR]

Relative addressing mede: In this mode program counter is added to the address field of the instruction to obtain the effective
address. It is used to implement intra segment transfer of controi.

ExampleLD $ADR AC«—M[PC + ADR]

Direct addressing mode:

The effective address of the data is part of the instruction itself. Here only one memory reference is used to access the data as
the address specifies which register or memory word contains the operand.

Instruction Memory
Effactive

Data
Address

Example: ADD AL,[0123]. This instruction adds the contents of location 123 to AL and stores the resultin AL

12 (a) Discuss Booth multiplication algorithm
Booth algorithm flowchart-4M+Example-2M



| START I

A =0 Q.9 =0
M= muhiplicand
Q= multiplier
count =n

NO

Anthmetic shift
Right : A,Q,CQ 4
Count = Count -1

Here arithmetic shift right (ashr) is performed on A and multiplier Q including the appended Q_;.
Example : Perform multiplication of 7 and 3

A Q Q, M SC Remarks
0000 0011 0 0111 4 Initital values
1001 0011 0 0111 3 Subtract M{A—A-M}
1100 1001 1 0111 Perform Arithmetic shift right{ashr)
1110 0100 1 0111 2 Perform Arithmetic shift right{ashr)
0101 0100 1 0111 1 Addition {A—A+M}
0010 1010 0 0111 Perform Arithmetic shift right(ashr)
0001 0101 0 0111 0 Final product is available in A and Q

12 (b) Explain the functional units and their data flow in a hardware implementation that performs addition and subtraction of
signed-magnitude numbers
Table for addition & subtraction of signed magnitude fixed point-2MHardware for signed magnitude addition and subtraction-4M

Subtract Magnitudes

Add
Operation Magnitudes WhenA >B WhenA<B WhenA =B
(+A) + (+8) +(A + B}
(+A) + (-B) +(A - B) -(B - A) +{A - B)
(—A) + (+8) -(A ~- B) +(B - A) +{A - B)
(-A)+(-B) ~-(A+B)
(+A) - (+B) +(A - B) —-(B - A) +{A - B)
{(+A) - (-B) +({(A + B)
(-<A) = {(+B) (A + B)
(-A) - (~B) -(A - B) +(B - A) +(A -~ B)

Table-Addition and subtraction of signed-magnitude-numbers
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13 (a) Draw a flowchart which explains mulfiplication of two signed magnitude fixed point numbers
Flowchart for multiplication of 2 signed magnitude fixed point numbers—6M

ra—
.

Mulripty operrtion

Multiplicand ia 8
Meltipler in @

A, =Qas,
2, -0,&8,
A~0E~0
JCn =1

shr EAQ
$C=3C -1

END
tpreduct Is is AQ)

Fgure  Flowchar for multply operadon.
13 (b) Draw a flowchart for adding and subtracting two fixed point binary numbers where negative numbers in signed 1's
comptement representation
Flowchart for addition and subtraction of two fixed point binary numbers in signed 1's complement—6M



Crme e miman

Augend in A
Addend in #

A, AE, A, =8,

Minuend in A
Subtrahend in 8

EA=A+8+1
AVF=qQ

Ed~As8

END
Iresull s in 4 and d,)

Figure Flowchan for add and subtract operadons.

14 (2) Whatiis the significance of cache memory and write about direct and associative mapping techniques

Significance of cache memory—1M + Direct Mapping —3M + Associative mapping—3M

Cache memory consumes less access time compared to main memory. Cache is faster than main memory and hence CPU first
refers to any data if available in cache, if available it is called a hit and improves the performance of the system.

The transformation of data from main memory to cache memory is referred to as a mapping process. There are three
types of mapping:

i) Associative mapping

i) Direct mapping

iii) Set-associative mapping
To helpunderstand the mapping procedure,we have the following example:
Main Maemory Cro
32K~ 12hic
1%
Cachis Memory
512 = 12bit
"9

Associative mapping: The fastest and most flexible cache organization uses an associative memory. The associative memory stores
both the address and data of the memory word. This permits any location in cache to store any word from main memory

The address value of 15 bits is shown as a five-digit octal number and its corresponding 12- bit word is shown as a four-digit
octal number.

CFU address (15 bity)

address data
aLooo 3450
DI777 6710

paiti] 1234
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If the address is found, the corresponding 12- bits data is read and sent to the CPU. If net, the main memory is accessed ,
forthe word. If the cache is full, an address-data pair must be displaced to make room for a pair that is needed and not
presently in the cache.

Direct Mapping

Associative memory is expensive compared to RAM. Ingeneral case, there are 2* words in cache memory and 2¢ words in main
memory (in our case, k=9, n=15). The n bit memory address is divided into twofields: k-bits for the index and n-k bits for the tag
field.

Each word in cache consists of the data word and its associated tag. When a new word is first brought into the cache, the tags
are stored alongside the data bits. When the CPU generates a memory request, the index field is used for the address to
access the cache.

Tag Index (everything is presented in Octal)

. |

3ZR-12 512-12
Main Memory Cache Memory
777

77 ki

Fig. Addressing relationships between main and cache memories

Memory  Memory Data

Address Index Tag Pata
Address
pooos | 1220
000 | 00 1220
m | oo 2222
po777 | 2340
01000 | 3450
pluiL | 2222
77 | 02 6710
01777 | 4560 (b) Cache memory
D2000 | 3670

02777 6710

Ve \
(a) Main memory

Fig. Direct mapping cache organization

The tag field of the CPU address is compared with the tag in the word read from the cache. If the two tags match, then it's a hit
and the desired data word is in cache. Otherwise it's a miss and required word is read from main memory. It is then stored in the
cache together with the new tag, replacing the previous value.

10



Consider the numerical example shown above. The word at address zero is presently stored in the cache(index=000, tag=00,
data=1220). Let us assume that CPU wants to access the word at address 01000. The index address is 000, so it is used to
access the cache. The two tags are then compared. The cache tag is 00 but the address tag is 01, which does not produce a
match. Hence, the main memory is accessed and the data word 3450 is transferred to the CPU. The cache word atindex address

000 is then replaced with a tag of 01 and data of 3450.

14 (b} Distinguish between synchronous and asynchronous data transfer
Synchronous data transfer—1 M + Asynchronous data transfer—1 M+ Differences between them—3 M
In synchronous data transfer the sending and receiving units are enabled with the same clock signal

Synchronous data fransfer

Asynchronous data fransfer

The master performs a sequence of instructions for data
transfer in a predefined order

None of the actions are synchronized with a common clock,
hence no predefined order

As there is common clock there is no need of control signal
between source and destination while transferring data

The asynchronous data transfer between the two units require
control signals be transmitted between the communicating
units to indicate when to send data

The master does not expect any acknowledgement when data
is sent by the master to the slave

In handshaking method there is possibility of knowing whether
sent data is received or not at the receiver end via
acknowledgement

15 (a) With the help of a block diagram, explain the concept of DMA controller
DMA cantrolle—1M + Block diagram of DMA controller with explanation—5M

DMA Controller:

The DMA controller needs the usual circuits of an interface to communicate with the CPU and I/O device. The DMA
controller has three registers :Address Register, Word Count Register and Control Register

Address Register :- Address Register contains an address to specify the desired location in memory.

Word Count Register(WC) :- WC holds the number of words to be transferred. The register is incremented/decremented by

one after each word transfer and intemally tested for zero.

Control Register :- Control Register specifies the mode of transfer

The unit communicates with the CPU via the data bus and control lines. The registers in the DMA are selected by the CPU
through the address bus by enabling the DS (DMA select) and RS (Register select) inputs. The RD (read) and WR (write)

inputs are bidirectional.
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When the BG (Bus Grant) input is 0, the CPU can communicate with the DMA registers through the data bus to read
from or write to the DMA registers. When BG =1, the DMA can communicate directly with the memory by specifying an

address in the address bus and activating the RD or WR control.

15 (b) What is virtual memory? With a neat block diagram explain the viriual memory address translation

Virtual memory—1M + Virtual memory address translation with neat diagram—5M

A computer can address more memory than the amount physically installed on the system. This extra memory is actually called
virtual memory and it is a section of a hard disk that's set up to emulate the computer's RAM.




A virtual memory system provides a mechanism for translating program-generated addresses into correct main memory locations.
This is done dynamically, while programs are being executed in the CPU. The translation or mapping is handled automatically by
the hardware by means of a mapping table. -

An address used by a programmer will be called a virtual address, and the set of such addresses the address space.
An address in main memory is called a location or physical address. The set of such locations is called the memory space.

For example, consider a computer with a main-memeory capacity of 32K (25 X 210 ) words .15 bits are needed to specify a physical
address in memory . Suppose that the computer has available auxiliary memory for storing 220 = 1024K words. Thus auxiliary
memory has a capacity for storing information equivalent to the capacity of 32 main memories. For this example address space
N= 1024K and memory space M = 32K.

In a multiprogram computer system, programs and data are fransferred to and from auxiliary memory and main memory based on
demands imposed by the CPU. Suppose that program 1 is cumently being executed in the CPU.

In & virtual memory system the address field of the instruction code has a sufficient number of bits to specify all virtual addresses.
In our example, the address field of an instruction code will consist of 20 bits but physical memory addresses must be specified
with only 15 bits. Thus CPU will reference instructions and data with a 20-bit address, but the information at this address must be
taken from physical memory because access to auxiliary storage for individual words will be prohibitively long.

Aurilitty memary

Saia memory

Popam ] I Frogam |

Data l,}
Daa ), 2 \
Daea 1, 1

Propram 2
Data 1.1
Memory space
Moo Tk e
Address spacz

Na |DHK =200

Figure Relation berween addresy and memery space in a virmual
memony ysem.

A table is needed to map a virtual address of 20 bits to a physical address of 15 bits.
The mapping table may be stored in two ways:
1) Stored in a separate memory (additional memory) -Here an additional memory unit is required as well as
one extra memory access time
2) Main memory -Here the table takes space from main memory and two accesses fo memory are required with the
program running at half speed.

Virtual addresy
Virtaal % Man remory
#dren Y drem Maig
reister e regiler memony
(20} e (IS kits)
My memory
Memory table | | bullet regiter

buler regster
Figre Memoey able for mapping a vireal address.

The physical memory is broken down into groups of equal size called blocks, which may range from 64 to 4096 words
each. The term "page frame” is sometimes used to denote a block. The term page refers to groups of address space of the same

12



size. Consider a computer with an address space of 8K and a memory space of 4K. If we split each into groups of 1K words
v * weobtain eight pages and four blocks as shown in Fig.

At any given time, up to four pages of address space may reside in main memory in any one of the four blocks.

Pae 0

Page |

Pz 1

Page 3

Page d Block O

Prges Block )

Fzed Block 2

Pae 7 Block 3
Addsest space Memery pate
Nagg=21 Meag a2

Addrens space and memory space split into proups of 1K words.
Address mapping using pages and tables

The table implementation of the address mapping is simpiified if the information in the address space. And the memory space is
each divided into groups of fixed size.

The physical memory is broken down into groups of equal size called blocks, which may range from 64 to 4096 words each.
The term page refers to groups of address space of the same size.

Also, consider a computer with an address space of 8K and a memory space of 4K,

Pagena. Line mizpber
Porfore1 o100 1] vitseidms
Table Premees
addzrn ' it
000 L] s cresmory
| 1t Ju Flock 0
oef| o |1 } Boch |
o o [ar] OIOIDle_I}-—r. Pt 1
100 ¢ Miin orrory Dot 3
! o i 1déres pnire
te] 1w |1
" 2 ﬁ
Memvory page ible

Figure  Memory table 1n 2 paged system.

Consider a computer with an address space of 8K and a memory space of 4K.
If we split each into groups of 1K words we obtain eight pages and four blocks as shown in the figure.

If we split each into groups of 1K words we obtain eight pages and four blocks as shown in the figure.
Atany given time, up to four pages of address space may reside in main memory in any one of the four blocks.
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1. List any two disadvantages of nuclear power plant,
Any two of the below (2m)
a) Strong pressure vessel is required due fo the use of high-pressure water system
b) Formation of low lemperature steam
c} Use of expensive cladding material for prevention of corrosion
d) 4.High losses from heat exchanger
e) 5.High power consumption by auxiliaries
f)  6.Requires more elaborate safety devices

2. Define the diversily factor.
It shows the diversity of load connected 10 a power station (2m)
Diversity factor = Sum of individual maximum demands / Maximum demand on power syslem

3. Define GMR and GMD.

GMR slands for Geometrical Mean Radius. It is also called the self GMD (Geometrical Mean Distance)
GMR =0.7788R

Where R is the radius of the conductor {1m)

GMD stands for Geometrical Mean Distance GMD represents the geometrical mean dislance from one
conductor to the other. GMD for a different arrangement of conduclors has different values. (1m)

4. Recall surge impedance loading (SIL).
SIL is defined as the maximum load (at unity power factor) that can be delivered by the transmission line when
the loads terminate with a value equal to surge impedance (Zs} of the line. {2m}

5. Mention any two methods of improving string efficiency.
Any of the following (2m)
By Using Insulators with Larger Discs or by Providing Each Insulator Unit with 2 Metal Cap
By Using Longer Cross-Arms
By Capacitance Grading
By Static Shielding

6. Explain the construction and warking principle of thermal power plant.
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A Thermal Power plant converts the heat energy of coal into electrical energy. Coal is burnt in boiler which
converts water info steam.
The expansion of steam in turbine produces mechanical power which drives the Altemator coupled to the
{urbine. Thermal power planis contribute maximum to the generation of power for any country.
In thermal generaling stations coal, ofl, natural gas efc. are employed as primary courses of energy.
Main Components
»  Coal handling plant
*  Pulverizing plant
*  Boiler
*  Turbine
» Condenser
= Cooling towers and ponds
»  Feed water heater
«  Economizer
»  Airpreheater
Coal Handling Plant
«  Coal is transported fo power station by rail or road and stored in coal storage plant and then pulverized.
+  The function of coal handling plant is aulomatic feeding of coal to the boiler furnace.
»  Athermal power plant burns enormous amounts of coal.
+ A 200MW plant may require around 2000 tons of coal daily.
Pulverizing Plant
»  In modem thermal power plant, coal is pulverized L.e. ground lo dust like size and carried to the funace in
a slream of hot air. Pulverizing is a means of exposing a large surface area tot the action of oxygen and
consequently helping combustion.
«  Pulverizing process consists 3 stages classified as:
1.Feeding
2.Drying.
3.Grinding
Boiler
+  The function of boiler is to generate steam at desired pressure and temperalure by transferring heat
produced by burning of fued in a fumace to change water into steam.
Turbine
«  Inthermal power plants generally 3 lurbines are used to increase the efficiency.
»  High pressure turbine
s Intermediate pressure turbine
+  Low pressure turbine
Condenser
«  The surface condenser is a shell and fube heat exchanger where cooling water flows through tubes and
exhaust steam fed into the shell surrounds the lubes, as a result, steam condense outside the tubes.
Cooling Towers and Ponds
«  Acondenser needs huge quanlity of water to condense the steam.
»  Most plants use cooled cooling system where warm water coming from condenser is cooled and reused.
«  Cooling tower is a steel or concrete hyperbolic structure with the height of 150m.
Feed water heater
« Feed water healing improves overall plant efficiency
+  Thermal stresses due to cold water entering the boiler drum are avoided.
+  Qualily of steam produced by the boiler s increased.
Economizer
»  Flue gases coming out of the boiler carry lot of heat. An economizer extracis a part of this heat from fiue
gases and uses it for healing fee water.



*  Saving coal consumption and higher boiler efficiency.
Air Preheater
*  The function of air preheaters is to preheat the air before entering to the fumace by utilizing some of the
energy left in the flue gases before exhausting them 1o the atmosphere.
*  After flue gases leave economizer, some further heat can be extracled from them and used fo heat

incoming heat. Cooling of flue gases by 20-degree centigrade increases the plant efficiency by 1%.
Ash Handling plant

*  The ash from the boiler is collecled in two forms
*  Bottom ash (Slurry): It's a waste which is dumped into ash pond

*  Fly ash: Fly ash is separated from flve gases in ESP.
Waler Handling Plant

*  Water in a power plant is used for

*  Production of steam - for rotating turbine

¢ Cooling purpose - For cooling of various equipment.

*  Water is recycled and used for various purpose:
Raw water - For cooling purposes - Steam - Condenser - Raw water

*  About 4 cubic meler water is lost/day/MW.

Electrostalic precipitator (ESP)

*  An ESP electrically charges the ash particles and imparis a strong electric field in the flue gas to collect
and remove them. ESP is comprised of a series of parallel, vertical metallic plates (collecting electrodes)
forming lanes through which the flu gases pass.

7. Explain the layout, classification, and operation of hydro power plant.
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Fig.Layout of Hydro electric Power plant m)

In hydroeleciric power stalion potential and kinetic energy of stored water is converted into elecirical energy.

Working Principle

*  Hydroelectric power is the power obtained from the energy falling water whereas hydroelectric power
plant is the power utilizing the potential energy of water at a high level for the generation of the elecirical

energy.
Main Componenis
*  Reservoir

* Dam

*  Trace rack

*  Turbine

* Forebay



.-

»  Surge tank

«  Penstock

» Spiliway

*  Turbine

» Powerhouse (4m)
Dam

» Develops a reservoir to store water

»  Builds up head for power generalion

Spillway

«  To safeguard the dam when waler level in the reservoir rises

Intake

«  Conlains frash racks to filter out debris which may damage the turbine

Forebay

«  The forebay is used as “regulating reservoir* storing water temporarily during light Yoad and providing the
same for inilia! increases on account of increasing load during which waler in canal is being acceleraled.
A forebay is an enlarged body of water just above the intake which is used to slore water temporarily to
meet the hourly load fluctuations. A forebay is nol required if plant is located just al the base of the dam
but, if the plants are situated away from the storage reservoir, a forebay is must.

Surge tank

+  Surge tank is a small reservolr in which the water level rises or falls to reduce the pressure swings so thal
they are not transmitted to the penstock.

«  When the load demand is reduced on the pawer station then, it causes rise in water level in the surge
tank which produces a retarding head and reduces the velocity of water in the penstock and hence
avoiding the undesirable phenomenon called “water hammer™

«  When the load on the plant is increased, the governor causes the turbine to open the gates in order lo
allow more water to flow through the penstock to supply the increased load and there is a tendency 1o
cause a vacuum or a negative pressure In the penstock.

Penstock

«  Pensiock is a closed conduit which connects the forebay or surge tank Lo the scroll case of the turbine. In
case of high head plants, a single penstock is provided.

Valves and Gates

«  Gates are used in low head planis at the entrance to the lurbine casing to shut-off the flow and provide
for unwatering the turbine for inspection and repairs. Valves are used at the entrance to the lurbine
casing if a long or medium length penstocks is used in the hydro power plant.

Trash Racks

«  Trash racks are used fo prevent the ingress of floating and other material to the turbine, These are built
up from long, flat bars set vertically or nearly so and spaced in accordance with the minimum width of
water passage through the turbine.

Tail race

. After the useful work is done by water, it is discharged 1o the tail race.

Draft tube

«  Itis an airtight pipe of suitable diameter attached to the runner outlet and conducting water down from the
whee! and discharging it under the surface of the waler in the tail race. With the help of draft tube
operaling head on the turbine is increased resulting in increase in output and efficiency

Prime Movers or water turbines

+  In hydroelectric plants water turbines serve the purpose of prime mover which converls the kinelic energy
of water inlo mechanical energy which is further utiized o drive the allernators generating electrical
energy. (4m)

8, Agenerating station has the following daily load cycle:



Time (Hrs) | 0-6 | 6-10 [ 1012 [ 12-16 | 16-20 20-24
Load (MW) | 40 | 50 60 50 70 40

Draw the load curve and find (i) maximum demand
factor.

(ii} units generated per day (i) average load and (iv) load
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9,

10.

Explain the types of Tariff methods.

Simple Tariff: When there is a fixed rate per unit of energy consumed, it is the Simple Tariff. In this type of

tariff, the price charged per unit is constant. It does not vary with increase or decrease with the number of

Units consumed.

Flat Rate Tariff: When different types of Consumers are charged at different uniform per unit rates, it is the

Flat Rate Tariff. The rate for each type of consumer is arrived at by taking its load factor, dwersuly factor into

consideration. The Bill will be Total units Consumed x Rate/Unit,

Block Rate Tariff: When a given block of energy is charged at a specific rate and the succeeding blocks of

energy are charged progressively at reduced rates. Then the Tariff is called the Block Rate Tariff,

If the number of unils generated increases, then the cost of generation per-unit-automatically decreases. For

the first 30 units may be charged at the rale of 60paisa per unit, the next 25 unitssat the.rate of 55paise per unit

and the remaining additional units may be charged at the rate of 30 palse per unlt This type of tariff is being
majorly used for residential and small commercial consumers.

Two Part Tariff: When the rate of electric energy is charged based on maanum demand‘of thé consumer and

the units consumed, it is called the Two-part Tariff.

In two-part tariff, the total charge to be made from the consumer is spilt into two components, fixed charges

and running charges. The fixed charges depend upon the maximum demand of the consumer while the

running charges depend upon the no. of units consumed by the consumer.

Total Charges = Rs. (B kW+ C kWh)

B = Charges per kW of maximum demand

C ='Charges per kWh of energy consumed

This type of Tariff is mostly applicable to Industrial Consumers.

Maximum Demand Tariff: It is similar to Two Part Tariff with the only difference that the maximum demand is

actually measured by installing maximum demand meter in the premises of the consumer.

This type of tariff is mostly applied fo big consumer, as a separate maximum demand meter is required.

Three-part tariff; When the total charge to be made from the consumer split into three parts, fixed charges,

Semi fixed charges and running Charges.

Total Charge = Rs. (A + B kW + C kWh)

A = Fixed Charges during each billing period

B = Charge per kW of Maximum demand

C = Charge per kWh of energy consumed

Power Factor Tariff:

The Tariff in which Power faclor of the Consumer's load is taken into consideration is known as Power Factor

Tariff,

The following are the important lypes of Power Factor tariff

{ kVA maximum demand tariff: It is a modified form of two-part tariff. The fixed charges are made on
the basis of maximum demand in kVA and not in kW. As kVA is inversely proportional fo power factor,
a consumer having low power faclor has to contribute more towards the fixed charge.

{ii) Sliding Scale Tariff: This is also known as average PF taiff, In this case an average power factor say
0.8 Iagging is taken as reference. If the pf of the consumer falls below this faclor, suitable additional
charges are made. If the PF is above the reference, a discount is allowed to the consumer.

(iii) kW and kVAR Tariff. In this type both active power (kW) and reactive power (kVAR) supplied are
charged separalely. A consumer having low PF will draw more reactive Power and hence shall have
1o pay more charges. '

Derive the equation for inductance of a three-phase overhead line.

Inductance in Three Phase Transmission Line:

In the three-phase transmission line, three conductors are parallel to each ather. The direction of the current is

same through each of the conductors.



Let us consider conduclor A produces magnetic flux ¢, N SN, N
Conductor B produces magnetic flux ®e, And conductor C 2l e
produces magnetic flux gc. When they carry the current of

the same magnitude °I", they are in flux linkage with each ¢ O REH TR R
other. SRS JIMECIINED TIARE
Now, let us consider a point P near three conduclors, 8o, %N LZ_TI;T“‘_;':L‘L S
flux linkage at point P due to current through conductor A j_‘-iijj'.h;_"’:, A -C'Ij'_'.'.-_',- a

Aap = Agap +Agpp + A op

Flux linkage at point P for conductor A d ue o cument through conductor A =

~Ho Dap
a\fmp —.2“_!‘4 xin (Gﬂ:{RA ) Wb/m

{8} P P {e) P
Flux linkage at point P for conductor A due to current through conductor 8 =

_Hg Dyp
AABp _E;IB X In (m) Wb/m

Flux linkage at point P for conduclor A due to current through conductor G =
_Ho Dep
’\ACP _21'FIC x in (DAC) Wb/m

Therefore, flux linkage at point P for conductor A,

1 1
=:w\,u: m%ro-r [IA % in (aﬁ;) +Iy xin (D_AB) +IC % in (m)]

+ % [Ia x In(Dap) +Ip x In{Dpp} + Ip x In(Dgp)] Wh/m -

As, Dar=Dpp=DepangI4+Ip+Ip =0, balanced system, then we can wrile that
Ii=-Ip—1I,

.—.%[I,. X In(Dp) + Iy % In(Dyp) + I x In(Dep)

=%I—Ia * In(Dap) - Ic x In(Dyp) +Ip x In(Dyp) + Ig x In(Dep)] = 0

_B ! 1 _l..)].'.(]—A
=>J\Ap-£_ [IAXIH(-(W) : IBX!"(DA3)+ICHIH(DAC F0= Ay (say)

_H 1 L ) (_J_)J
So, AA_E [IAxln(GMRA)+ngln(DM)+ch n Do

1 1 1
Stmilarly, Ap ::% [IA xIn (BE) +Iyxin (m) +Io % ln (.D_;E)}



M i . S
and, Ao =on [IA xln (DC‘A) +1Ip x ln(DC'B) + Ig xln(GMRC)} o

For a balanced system,
Dyp=Dpe=Dea=D
IA + IB -+ IG =0

In balanced system, then we can write that, Iy=-Ig-I¢

1
A z% [L{ XIR(GMRA)+ID xin (%) +Ioxin (1—1))]

_M 1 1
= [IA X In (__GMRA) +(Ip+Ic)xin (-ﬁ)]

] [IA x In (Eﬁ:) (=1 x In (%)]

_t _D_
=gzl xIn ( GMR,,) Wb/m

_t _D
Ay =5 Ip X In (GMRB) Wh/m

_Ho D
Ac —-é-;rIc xin (m) Wb/m
: y (2m)

So, inductance per metre per phase, Lyias ‘% e (C’Mgph ) Az
" 4 as

Consider a 3-phase overhead transmission line with phase conductors &, b, and ¢ of radius r each spaced
unsymmetrically such that the distance between the three conductors is Dy, D2, and D; as shown in the figure
below. Let I, I, and | be the currents flowing in the conductors a, b, and ¢ respectively.

Assume that the whole system is balanced which leads to the flow of equal currents in the conductors i.e., la=
I = k = I{say). The currents L, I, and |c are displaced at 120° apart from each other. If la is taken as the

reference phasor then the currents are given by, .
I, = 1(1-j0)
I, = 1(—0.5 — j0.866) and o, 3
I, = 1(-0.5 + j0.866) % n y

We know that the flux linkage of any conductor, in a group of conductors, Unsymmetrlcally Spaced 3-PhaseConductors
is due 1o its own current and currents in the other conductors. Therefore,
flux linkage of the conductor ‘' is due to its own current and currents in the conductor's '’ and '¢’, and il is

given by,

1 1 1
h,=2x% 10™7 [fﬂ ln;7+ Iy lna'l' I ]na]

Similarly, flux linkages of conduclors ‘b and ‘¢ s given by,

1 1 1
A, =2 x 1077 [1,, In + falng-+ e 1n-D;]
1 1 1
A, =2x1077 [I,_.ln—,+ I In=+IpIn—
T Dg Dz
(2m)
Where, ' = Geometric mean radius (GMR) of conductor = 0.07788 x r. Substituting the values of 1z, |, and L in

the above equation we get,



1 1 1
A, =2x10"7 [.r In= + I{~0.5 - 0.866) In— + I(—0.5 + jo.ase)ln—]
r D; D;

1
A,=2%x10°77 [lnF +InD; +1n /D, + j0.8661n D, + J0.866 ln%]
3

A, =2x10"’l[lnr,+ln\/D,D, +J'1/—_lnu1 +_;f"f_lnpi
]

1
Ay =2x10"7 ![lnF+ InJD; D + jV3In }(%)|
3

We know that the inductance L, is given by,
A

a
2x 1077 1 D

Ly == I[In—,+ln1/D103+ V3 ’(—‘)
T D3

4Ly =2% 1077 [mi, +InyD;D; + jViIn ( )
r D;

B

Lg=

—

Him

Similarly, the inductance due to the conductor's 'b’ and '¢' can be calculated and they are given by,

1 ’ D
Ly = 2X 107 [In> +In B;B; + ¥3In (-D—’) Him
1

Le=2x10"7 (In—+ln,/DzD3+ A3 ‘( ) Him

When conduclors are unsymmetrically spaced in a 3-phase line, the flux linkage and inductance per phase are
not identical, and knowing the inductance of each phase becomes complicated and il resulls in an unbalanced
circuit,

The equilibrium in the circuit can be retained by shifting the places of the conductor at every period such that
the conductors take the initial place of every conduclor at the same distances.

Such an arrangement of the conductor's position obtained by shifting their places is called transposition. By
transposition, we can obtain almost the same inductance between the conductors. Let us see the expression
for inductance when the 3-phase line is fransposed.

Inductance of Unsymmetrically Spaced 3-Phase Transmission Line When Transposed: (2m)
The simple configuration of a 3-phase conductor is shown in the figure. As the conduclors are transposed, so
their position in the transposition cycle would be as shown in the figure below.

Conductor a Conductar ¢ Conductor b

5 Pas 1
E * Conducter b Conductor a Conductor ¢
6 ; Conductor ¢ Conductorb Condurtora
os3
Unsymmetrically Spaced 3-Phase Conductors with Transpesition Cycle
When the conductors are connected in parallel, it results in low inductance keeping the distance between
phases as small as possible. For deriving the inductance per phase of 3-phase conductors placed
unsymmetrically, we need to determine the flux linkage of each conductor for every position it occupies in a

transposition cycle. After that, we can determine the average flux linkages. So, the fiux linkage of phase 'a' in
position 1 is given as,




—

1.

1 1
—2x10"7[ll—+ll + 11 ]
Tan g . nDlz nDn

When 'a'is in position 2, "' in posmon 3 and 'c'in position 1,

1 1
=2x10"7 [1 — + ]
(13 alll Ib ]n Dgl + IC ln Dza
The average value of flux Ilnkage of a single-phase 'a' is,

A =7‘-a1+3-a2+7\-a3

g 3
r 3 10"’ 1 1 1
A,= [3: ln +lln +1I.1n ]
2 @ & D12D23Da; ¢ Dy3Dy3Day
We know that
Io+h+I1.=0
ehia==1
2x 10‘7 1
sk, = [31 In——/In —-—]
Dy, D530y,
:/D D,3D
Aa=2X%10""I,ln ——%
3

Therefore, the average inductance per phase is,
La=2x 10"7ln H/m

Where, D, = m
Where,
Deq = Geometric mean of three distances of unsymmetrical line
D; = GMR (geometric mean radius) of the conductor.
The above expression is the inductance per phase of a 3-phase transmission line with unsymmetrical spacing
but lines are transposed. Nowadays the transposition of conductors is made at switching stations fo balance
inductance,
if the conduclors are equispaced,
D1=D2=D3=D
HE]
L=2x10"In :,t

Tl

k. (7]
=2L=2x10 In— (2m)

Derive the equation for capacitance of a two-wire overhead line.

Electric Field Intensity due infinite line charge:

Consider a long wire having q coulomb/m as shown in figure

Using Gauss's law, Field Intensity (E) al a point P, which is r metre from the conductor, can be calculated as

jC p-ds =0
The Flux density at point P, considering the cylindrical shell of radius r and length | can be calculaled using

Gauss's Law
D-2lrl=ql=2D= % coulomb/m?

And Electric Field intensity E s given by

D
E= —
&

Capacitance and Capacitive Reactance;



Capacilance exists among transmission line conductors due to their polential difference. To evaluate the
capacitance between conductors in a surrounding medium with permittivity €, it is necessary to determine the
voltage between the conductors, and the electric field strength of the surrounding. {4m)

Capacitance of a Single-Phase Line with Two Wires:

Consider a two-wire single-phase line with conductors A and B with the same radius r, separated by a distance
D> and r. The conductors are energized by a voltage source such that conductor A has 2 charge g+ and
conductor B a charge g- as shown in Fig,

The charge on each conductor generales independent electric fields. Charge g+ on conductor A generales a

voltage Vaa-x between both conductors. Similarly, charge g- on conductor B generates a voltage Vas.s between
conductors,

(dm)

Electric field produced from a two-wire single-phase system.

Vg4 is calculated by integrating the electric field intensily, due to the charge on conductor A, on conductor B
fomrato D

D
_ =1 12
VAB—A = .[u EAclx = 21180 In [1’,\]
Vig-s Is calculated by integrating the electric field intensity due fo the charge on conductor B from D 1o rg
Vap-p = FE dx = —L In[2]
AB'B__D B T 2%y LD

The folal voltage is the sum of the generated voltages Vag.aand Vasa

= Vaga+ Vass =1 1a[2] - 2 @) -2 o
Van = Vaz-a + Vig-y T ey L [q] e, L) D! 7 Ine, ln{r,\ry

If the conductors have the same radius, ra=re=r, then the vollage belween conductors Vs, and the
capacilance between conductors Cas, for a 1-m line length are

s = a2
Van m:nln - (V)

Can = ——2 (F/m)

ot

r
The voltage between each conductor and ground {G) is one-half of the voltage between the two conductors.
Therefore, the capacitance from either line to ground is twice the capacitance between lines {4m)

‘f
Vac = Vi =—:£ V)



A T, TR m—wene
Cap =i Vag
g Cag Cas T
3 N =
A | i 18 Vaa
[} L)
E Vag Vg | Cog =iv
: : Ves
- b o !

12. Classify the types of transmission lines with model representations.

Classification of Transmission Lines - Short, Medium & Long Transmission Lines:
A. AC transmission line, and
B. DC transmission line

Depending upon the operating voltage and length, the overhead ac transmission lines are classified as,
1. Short transmission lines
2. Medium transmission lines
3. Long transmission lines

Short Transmission Line:
v Qverhead transmission ling is less than 50km
v Operating voltages of less than 20kV.

In these lines, the effect of capacitance is neglected due to smaller length and low operating voltage. Hence,

Ihe resistance and inductance effects of the line are considered while determining the performance of the short
transmission line as shown below.

Source

Equivalant clrcuit model of a short line

Medium Transmission Line:
v Length of the overhead transmission line is in the range of 50-150km
v the operaling voltage is greater than 20kV.
Based on the location of the capacilance at different places, the medium transmission lines have different
configurations. These configurations show the different ways in which the effect of capacitance is taken into
consideration. The three configurations based on the location of capacitance are,
i. End condenser representation of medium transmission lines
ii. Nominal-T representation of medium transmission lines
il. Nominal-r representation of medium transmission lines.



End Condensar Mathod of Medium
Transmission Line

Iz

v, _[ /2
5 Naminal-n Method of Medium
Transmission Line

Long Transmission Line:
v" Overhead transmission lines whose length is more than 150km
v" Operating voltage of these lines is more than 100k

Ry L Ry Ly Ry Ly
= M= =AM =AM
ls — Iy — Iy b 3 l,.

Vs ¢, >Gy czT G; Cr.T é;

— Sectionof __,
Unir Length

Long Transmission Line

DC Transmission Line
In AC transmission lines, for transmission of power over long distances at higher voltages, the cost of
transmission fine and loss increases.
Also, the AC long transmission line suffers from problems like stability limits, voltage conirol, line
compensation, interconnection of lines, ground impedance, etc due to an increase in voltage levels and
distance,
The various problems associated with long-distance AC transmission have led to the development of HYDC
(high voltage direct current) transmission nothing but a dc iransmission line.
The use of DC power for long transmission lines has various advantages like no stability problem, absence of
charging curent, no skin efiect, need for reactive compensation, bulk power transfer, economic power
transmission, etc.

T, T,

High Voltage DC
Transmisslon

Rectifjer | = o= v ofpms s s wn|  [nverter

Generator
Seading End Receiving End

HVDC Transmission System



13.

Itis inefficient to use a dc transmission system for shorter and medium distances.

(a) Derive the expressions for the Performance of long transmission lines using rigorous method with relevant
equalions.
ABCD parameters in Long Transmission Line-rigorous Solution:
For rigorous solution, consider the Line Impedance and admittance uniformly distributed and not lumped.
Consider a small element of length dx situated at a distance x from receiving end. Let Z and Y denoted
respectively the Series Impedance and shunt Admittance of the line per unit length.

Is htdh, zdx L

R

v veanl S W Load[’] Va

] G . |
1 T

L. H,_dx....T*—.—.—.——x.._—.—j

Schematic diagram of a long line

The voltage at two ends of the element are denoles as V (towards receiving end) and V + dV (fowards sending
end) respectively.

Let dx be an elemental section of the line at a distance x from the receiving-end having a series impedance
zdx and a shunt admittance ydx. The rise in voitage lo neutral over the elemental section in the direction of
increasing X is dVy.

We can write the following differential relationships across the elemental section:

av,

dvx=lLdror —= = 2, (5.14)
dl,
dix= V ydx or F = yVx {5.15)

It may be noticed thal the kind of connection (e.g. T or ) assumed for the elemental section, does not affect
these first order differential relations. Differentiating Eq. (5.14) with respect lo x, we obtain

e e
Substituting the value of dl/dx from Eq. (5.15), we get
d'v,
TR (5.16)
This is a linear differential equation whose general solution can be written as follows.
V, = G + Cpe™ (5.17)
where
7=y (5.18)

and Cy and C; are arbitrary constants to be evaluated.

Differentiating Eq. (5.17) with respect fo x:

dv,
—a"-— = Cne"' - Cz‘)'c-.p = ZI,

L= %—e"'—%—c"’ (5.19)
Where
12
Z,= [3] (5.20)



The constants Cy and C, may be evaluated by using the end conditions, i.e. when x = 0, V, = Vrand lc= Ip.
Substituting these values in Eqs. (6.17) and (5.19) gives
V"= Cl + C:

Ip= ;L- (€, ~ Cy)
which upon solving yield
G = é‘ (Ve+ Z1p)
Ca= e~ 24y
Wilh C; and C;as determined above, Eqs. (5.17) and (5.19) yield the solution for V,and I, as
- Vl'*'zrlk ” VR"ZJR) -1
i ( 2 )' +( 2 S

-

1= (V.I"Z;"'!R)e"'_(vllz—;—{!)e_ " (5.21)

Here Z; is called the characteristic impedance of the Long Transmission Line and Y is called the
propagation constant.

Knowing Vr, Is and the parameters of the line, using Eq. (5.21) complex number rms values of V, and I, at any
distance x along the line can be easily found out,

A more convenient form of expression for voltage and current is obtained by introducing hyperbolic functions,
Rearranging Eq. (5.21), we gel

o (242) g )
2

TR 1 x
I v,zl(" = ]u,(" b
3

These can be rewritien after introducing hyperbolic functions, as
Vo= Vacosh % + 1,Z_sinh {5.22)

Iy=Ipcosh w+ V, -Z!usinh "

c

where x =l, Vx= Vi, L= |

v, cosh o Z. sinh 41 v,
[ I ] = —Z-]—sinh A cosh o [ ’3] (5.23)
(3
Here
A =D = cosh 4]
B=2Z_sinh 41 (5.24)
C= -ZI—-si.nh H

(3

13. (b) Using nominal m method, derive an expression for sending end voltage and cument for a medium
transmission line.
In Nominal m Methad, the shunt capacitance of each line i.e. phase to neutral is divided inlo two equal parts.
One part s lumped at the sending end while the other is lumped at receiving end as shown in figure below.
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Notice that, in this method there is no effect of shunt capacitance at sending end on the line voltage drop and
Ee:me on voltage regulation but this accounts for the charging current in sending end.
e
IR = Load Current per phase
R = Resistance per phase
X = Reactance per phase
C = Capacitance per phase
Cos @ R = Receiving end power factor {lagging)
Vs = Sending end voltage
Let us now draw the phasor. Assume receiving end voltage VR as reference and load curent IR lagging this
voltage by @R.

A N, A

O a\

Y “

Therefore,

\jl. ‘B
]lt ket
VR=VR+i0

and [R= [R<-@R = IR (Cos@R - jSin@R)

Charging Current at load end IC1 = j(wC/2) VR = jmfCVR

Line Current IL = IR + 1C1 {phasor sum)

Sending end voltage Vs = VR + IL (R+jX)

Now,

Charging current at sending end IC2 = j{wC/2)Vs = jnfCVs

Hence, Sending end current is = IL. + IC2 (phasor sum}

Thus, sending end current and voltage is calculated as above and from these parameters the performance of
line is evalualed.

Explain the different methods used to improve the string efficiency of insulalors with necessary diagrams.
Methods of Improving String Efficiency

Method # 1. By Using Insulators with Larger Discs or by Providing Each Insulator Unit with a Metal
Cap:

It Is clear from the expression of string efficlency that the string efficiency increases with the decrease in value
of K (i.e. the ratio of shunt capacilance o mutual capacitance). One method is to design the units such that the
mutual capacitance (capacitance of each unit) is much greater than the shunt capacitance (capacitance to
garth). This can be achleved by using insulators with larger discs or providing each insulalor unit with a metal
cap. The ratio K can be made 1/8 fo 1/10 by this method.

Method # 2. By Using Longer Cross-Arms:
The ratio of shunt capacitance to mutual capacitance, K can alternalively be reduced by using longer cross-
amms so that the horizontal distance from line support {pole or lower) is increased thereby decreasing the




shunt capacitance. But the limitations of cost and mechanical sirength of line supporis do not allow the cross-

arms 10 be too long and it has been found that in practice it is not possible to obtain the value of K less than
0.1,

Method # 3, By Capacitance Grading:

It is seen that non-uniform distribution of voltage across an insulator string is due to leakage current from the
insulator pin to the supporting structure, which cannot be efiminated. However, it is possible thal discs of
different capacities are used such that the product of their capacitive reactance and the current flowing through
the respective unit is same. This can be achieved by grading the mutual capacitance of the insufator units i.e.,
by having lower units of more capacitance—maximum at the line unit and minimum at the top unit, nearest to
the cross-arm. By this method complete equality of voltage across the units of an insulalor string can be
obtained but this method needs a large number of different-sized insulator units and maintaining spares of all
varieties of Insulator discs. So this method is not used in practice below 200 kV.

Consider a 4-unit string. Let C be the capacitance of the top unil and let the capacitances of others unils are
Cz, C3and C4, as shown in Fig.

Assume Cy=kC

Applying Kirchhoff's first law to node A we get, l2 =1+

SWCyv=wCv+wCivorC=C+KC=C(i +K)..(9.11)

Applying Kirchhoff's first law to nade B we get, 3= I+ i

orwCav=wCov+wCix2v

(o) Ci=Co+ 2KC=C(1+K}+2KC=C(1+3K)... (9.12)

Applying Kirchhoff's first law to node C we get,

b=yt by

orwCyw=wCyv+wCixJv

orC=Cat3KC=C(1+3K)+3KC=C(1+6K)...(9.13)

Thus, it will be possible to equalize the polential across all the units, if their capacitances are in the ratio of 1:
(1 +K): (1+3K):(1+6K)and soon.

But in practice it is impossible to obtain such units which will have their capacitances in above ratio, although
nearby resulls can be obtained by employing standard insulators for most of the units and employing larger
units adjacent to the line.

Method # 4, By Static Shielding:

In case of capacilance grading, insulator units of different capacitances are used so that the flow of different
currents through the respective units produce equal voltage drop. In siatic shielding, pin to supporting structure
charging currents are exactly cancelled so that the same current flows through the identical insulator unils and
produce equal voltage drops across each instlatorunit. oo LA LrL

This arrangement is given is Fig. 9.22. in this method a guard or grading |

ring, which usually takes the form of a large metal ring surrounding the 1 6 ,f' '
bottom unit and electrically connected to the metal work at the botlom of  +——— f—'—]}\ 4+

this unit, and therefore to the line conductor. Lo

The guard ring screens the lower units, reduces their earth capacitance N

Cy and intraduces a number of capacitances between the fine conductor " T v
and the various insulator unit caps. These capacitances are greater for c = v
lower unils and thus the voltages across them are reduced. With this ”‘ i 'é 1
method also it is impossible to obtain in practice an equal distribution of ]

voltage but considerable improvements are possible. ] o o “‘. l

Let the capacitances between the links and the shield be C,, Cyand }——}——ib

C. respeclively as shown in Fig. 9.22, and let v be the potential across : o 1
each unit. LINE CONDUCTOR
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Since the capacitance of each unit is same, therefore, their charging currents Iy, I, I3, and Is would be same,
letitbe . FCy=KC

Applying Kirchhoff s first law to node A we get,

[ +ix=l+ijoric=i... (9.14)

Similarly, iy=ia... {9.15)

andi;=1j... (9.16)

Also, i=wCiv=wKCv...{9.17)
i2=2wWCiv=2wKCv...(3.18)
i3=3wCv=3wKCv...(9.19)

The potential causing current ixis 3 v (voltage across three unils
leaving the top one).

80, k=W Cxx3v=3wCyv... (9.20)

Comparing Eqs. (9.14), (9.17) and {9.20), we have,
JwCv=wKCvorC,=KC/3... (9.21)

The potential causing current y is 2 v and therefore,

ly=2w Cyv... (9.22)

Comparing Egs. (9.15), (9.18) and (9.22) we have,
2wCyv=2wKCvorCy=KC... (9.23)

The potential causing current i; is v and therefore,
h=wGC,v...(9.24)

Comparing Egs. (9.16), (9.19) and (9.24), we have,
wC;v=3wKCyv

orC,=3KC

In general, if there are n units

h=wKCvandix=(n-1)wCyv

or G, = KC/ (n-1)

Similarly, C, = 2KC/ (n-2)

and C; = 3KC/ {n-3)

or The capacitance of the pth metal link to the line is given as:
Cp = pKC/ {n-p)

LINE CONDUCTOR

(a) Derive an expression for sag of a line supported between two supports of the same tower height.
Calculation of Sag in a Transmission Line:
Sag calculation for supports is at equal levels

Suppose, AOB Is the conductor. A and B are points of supports. Point O is the lowest point and the midpoint.

L
2

4

B
.’/

9

|

b3
ha [
ol P

P

o

V
A
- ; m_fx

LN

Let, L = length of the span, i.e. AB

w = weight per unit length of the conductor

T = tension in the conductor,

We have chosen any point on the conduclor, say point P.

The distance of point P from the Lowest point O Is x.

y is the helght from point O 1o point P.

Equating two moments of two forces about point O as per the figure above we get,

’1[]




x
Ty=w —
y :1:>~:2

-N.ow:y= -2?!

The maximum dip {sag) is represenled by the value of y at either of the supporis A and B. At support A, x = 1f2
andy=8.

wl?

15. (b} A 132 kV transmission line has the following data:
WI. of conductor = 680 kg/km;
Length of span = 260 m
Ultimate strength = 3100 kg;
Safety factor = 2.

Calculate the height above ground at which the conductor should be supported. Ground clearance required is
10m.

Lo(: L\f)e_*_gkb OB. Conclw,(‘ii}ofmb%un, wWd = {Qogoz = 0-6% k(?

ADoeddba rfemdoﬂ, T = E(HM“:& gb’*“ﬂ*"
ga,ﬁq_['& Loclon

2190, _ rxxoky.

2
“7.’_9 = 260m:
g?am . , L 2 68 x:?_eo,_
- g - _.(’9_&—- = 2 -
YT T g X 1550
- 3.FmM:

Heiﬁhb :GC-|—-3&3 = [0+ 2>+

0 — 13.Fm.
ApshaKam - B e
(Fa.cu[%z) %) Hijaz .
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Semester End Regular/Supplementary Examination, Dec./Jan., 2022-2023

k)

Degree B. Tech, Program CSE, CSE (Al & ML) & CSE (DS] | Academic Vear | 20222023
Course Code | 20C5305 TestDuration | 3His. | Max. Marks | 70 | Semester S
Course Computer Organization
Part A (Short Answer Questions 5x 2= 10 Marks)
No. | Questions (1 through 5) Leaming Outcome (s) DoK
i Whatis the need of a shift Register? 200S305.1 L1
2 What is an Interrupt? 20CS305.2 L1
3__ | Whatis the main purpose of the RISC? 20C5305.3 L1
4 | Whatis signed magnitude method? 20CS305.4 L1
5 | What are Peripherals? 20C8305.5 L1
Part B (Long Answer Questions 5 x 12 = 60 Marks)
No. | Questions (6 through 15) Marks Leaming Quicome (s) DoK
Distinguish between fixed point representation and floating
6(a) point representation. 6M 20CS305.1 L2
e 6 (b)_i Define Decoder. Explain about 3 - to - 8  line decoder. 6M 20C8305.1 L1
: OR
8 | 7(a) | Explain about the error detection codes. &M 20C5305.1 L2
7(b) [ With aneat sketch explain about multiplexers. 6M 20€58305.1 L2
8 __ | Explain arithmetic, logic and shit micro-gperations, [ 1M ] 20CS305.2 | 12
_ ._ OR
9(a) | Explain memory reference instructions with an example, 5M 20C5305.2 L2
9 (5) (I:J;acs];nbe the various phases invalved in the instruction ™ 90CS305.2 L2
What do‘_you mean by addressing mode? Explain the
10 addressing modes. 12M -_2005305.3 L2 w
OR
11(a) CH(;JI":;I‘OT'?dress sequencing is done in micro programmed 6M 20CS305.3 19
11{b)_| Explain about stack organization. L eM |7 Tacsass T
: Explain the hardware implementation of signed magnitude
12(a) addition and subtraction. ' &M 20033054 L2
12 b) Draw. and explain the flowchart for booth mglhphcatuon M 90CS305.4 L2
aigorithm.,
. OR
13 (a) | What s overflow and underfiow in floating point arithmetic? 6M 20CS305.4 2
13 (b) | Explain the difference between signed and unsigned division. &M 20C8305.4 L2
- Explain the methods employed for establishing priority using |
e | Daisy-Chaining priority, oM | 70sa0ss .
Describe the various components like inputfoutput units,
14 (b} | memary unit, control unit, arithmetic logic unit connected in : &M 20CS8305.5 L2
| the basic organization of a computer. _ i
s o orR |
15(a) = Explain the method of DMA transfer in a computer system, M 20CS305.5 L2
| 15(b) | Explain the concept of viriual memory. Why itis significant? ™ | 20C5305.5 | L2
[. LY e Al AT Tl =HI'FT] I:-'i.:|"':"-' B Seiwrie = zaliimnaitiog 1 Ay I‘4..,_~1L|-'I| Wi W
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N S RAJU INSTITUTE OF TECHNOLOGY

(AUTONOMOUS)
SONTYAM , ANANDAPURAM, VISAKHAPATNAM - 531 173

ANSWER KEY AND SCHEME OF EVALUATION
Semester End Regular/Supplementary Examination, Dec./Jan., 2022-2023

Degree B. Tech. Program CSE,CSE{AI&ML) & CSE (DS)  Academic Year  2022- 2023
Course Code  20CS305 Test Duration 3 Hrs. Max.Marks 70  Semester it
Course Computer Organization

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

No.  Questions (1 through 5) Learning Outcome (s) DoK
1 Whatis the need of a shift Register? _ 20CS305.1 L1
Definition-1M :
Need- 1M

The shift registers are used for lemporary data storage. The shift registers are also used for data transfer
and data manipulation. The serial-in serial-out and parallel-in parallel-out shift registers are used to produce
lime delay to digital circuits.

2 Whatis an Interrupt? 20CS305.2 L1
Definition: 2M
Interrupts are the signals generated by the externa! devices to request the microprocessor to perform a task.
s0 an interrupt in computer architecture is a signal that requests the processor lo suspend its current
execution and service the occurred

3 Whatis the main purpose of the RISC? 20CS5305.3 L1
Definition-1 M |
Purpose-1M
RISC (reduced inslruction set compulter) is a microprocessor that is designed lo perform a smaller number of
types of computer instructions so thal it can operate at a higher speed. So the pracessor architecture
that shifis the analytical process of a computational task from the execution or runtime to the preparation or
compile time. '

4  Whatis signed magnitude method? 20CS305.4 L1
Definition-2M
In the signed magnitude method number is divided into two pants: Sign bit and magnitude. Sign bil is 1 for
negative number and 0 for positive number, Magnitude of number is represented with the binary form of the
number.

5  What are Peripherals? _ 20CS8305.5 L1
Definition- 2M
Peripheral devices are those devices that are linked either internally or externally to a computer. Peripherals




read information from or write in the memory unit on receiving a command from the CPU. They are
considered to be a part of the total computer system. As they require a conversion of signal values, these

devices can be referred lo as electromechanical and glectromagnetic devices.

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

Questions (6 through 15) Marks Learning Outcome (s} Dok
Distinguish between fixed point representation and floaling

. &M 20CS305.1 L2
point representation.
Difference-6M

Fixed point representation

Floating point representation

Fixed point is a representation of real data type for
a number that has a fixed number of digits after the
radix point.

Floating point is a formulaic representation of real
numbers as an approximation so as to support a
tradeoff between range and precision.

range of values

While fixed point can be used to represent a limited

floating point can be used to represent a wide

range of values.

The performance of the fixed point is higher than
floating point.

The performance of the fixed point is higher than
floating point.

Floating point representation is more flexible. than
fixed point representation.

Floating point representation is more flexible than

fixed point representation.

Higher Performance

Less Performance

Less flexibility

More flexible

6(b) Define Decoder. Explain about 3 - to - 8 - line decoder. - 6M 20CS8305.1 L1
Definition of Decoder- 2M

Explanation for 3 - to - 8 ~ line decoder & Diagram - 4 M

A decoder is a combinational circuit that modifies binary data from n input lines to @ maximum of 2n unique
output lines. An encoder creates the binary code corresponding to the input activated. A decoder gets a set
of binary inputs and aclivates only the output that comiplements that input number,

3—to - 8 - line decader :The most preferred or commonly used decoders are n-to-m decoders, where m<=
2%n.An n-to-m decoder has n inputs and m outputs and is also referred to as an n * m decoder.

The following image shows a 3-to-8 line decoder with three input variables which are decoded into eight
output, each oulpul representing one of the combinations of the three binary input variables.

A

—>o
: Do —
ot

A

Enable (B)

The three inverter gates provide the complement of the inputs correspanding to which the eight AND gales
at the output generates one binary combination for each input.The most common application of this decoder




is binary-to-octal conversion.

OR
7(a) Explain about the error detecupn codes. oM 2065305.1 L2
Definition of Error detection codes- 2 M
Explanation & Diagram -4M
Error-detecling codes are a sequence of numbers generated by specific procedures for delecting errors in
data that has been transmitled over computer networks.
Parity Check
Parity check is done by adding an extra bit, called parity bit to the data io make number of 1s either even in
case of even parity, or odd in case of odd parity.
While creating a frame, the sender counts the number of 1s in it and adds the parity bit in following way
» Incase of even parity: If number of 1s is even then parity bit value is 0. If number of 1s is odd then
parity bit value is 1.
» Incase of odd parity: If number of 1s is odd then parity bit value is 0. If number of 1s is even then
parity bit value is 1.
Fgare 3-1  Error detection with add panty b,
o Souree Demarins
’
Poriy pascrstey Forry sty
7{b) With a neat skeich explain about multiplexers. 6M 20CS305.1 L2
Definition of Multiplexers- 2 M
Explanation & Diagram -4M
O A Multiplexer (MUX) can be déscribed as a combinational circuit that receives binary information from one of

lhe 2*n input data lines and directs it to a single output line. The selection of a particular input data line for
the output is decided on the basis of selection lines.

A 4-to-1-line multiplexer is shown in Fig. 2-4. Each of the four data inputs 10 through 1, is applied to one input
of an AND gale. The two selection inputs 51 and 50 are decoded to select a particular AND gate. The
outputs of the AND gates are applied to a single OR gate lo provide the single output. To deman strale the
circuit operation, consider the case when 5150 = 10. The AND gale associated with input 1, has two of its
inputs equal to 1. The third input of the gale is connected to 2+ The other three AND gates have at least one
input equal to 0, which makes their outputs equal to 0. The OR gate output is now equal to the value of |,
thus providing a path from the selected input to the output.

The 4-to-1line multiplexer of Fig, 2-4 has six inpuls and one output. A truth table describing the circuit needs
64 rows since six input variables can have 2 6 binary combinations. This is an excessively long table and will
not be shown here. A more convenient way to describe the operation of multiplexers is by means of a
function table. The function table for the muitiplexer is shown in Table 2-3. The table demonstrates the
relationship between the four data inputs and the s ngle oulput as a function of the selection inputs s1 and
s0.
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Explain arithmetic, logic and shift micro-operations. 12M 20CS305.2 L2

Arithmetic Microoperations -4M
Logic Microoperalions —Explanation-3M.Applications-1M
Shift Microoperations -4M

The basic arithmetic micro operations are addition, subtraction, increment, decrement, and shift. Arithmetic
shifts are explained later in conjunction with the shift micro operations. The arithmetic micro operation
defined by the statement R3 <-R1+R2.

Binary Adder; To implement the add micro operation with hardware, we need the registers that hold the data
and thee digital component that performs the arithmelic addition. The digital circuit thal forms the arithmetic
sum of two bits and a previous cary is called a full-adder. The digital circuit that generales the arithmetic
sum of two binary numbers of any lengths is called a binary adder. The below figure (c) shows the
interconnections of four full-adders (FA) to provide a 4-bit binary adder.. :

B Ay i Ay L0 A By Ay

) ]

[ 5 5 5
Paetn (5l o 4 B nery ediar

Binary Adder-Sublractor The subtraction of binary numbers can be done most conveniently by means of
complements. A - B can bee done by taking the 2's complement of B and added with A

Eigurs Cd1; 4-biv adder-juby actar




Binary Incrementer: The increment micro operalion adds one lo a number in a register. For example, if a 4-

bit registerhase a binary value 0110, it will go to 0111 after it s
Ay . Az A1 A 1
ol ey L
=y x y R 2
Ha HA HA HA
[ =4 3 [of 5 c 5 c <
T L L
c 5 52 s P
incremented. Elqure {a); A -t beary ncromenter

LOGIC MICROOPERATIONS Logic micro operations specify binary operations for strings of bits stored in
registers. These operationse consider each bil of the register separately and treat them as binary variables.
For example, the exclusive-OR micro operation with the contents of two registers R1 and R2is symbolizede
by the statement,

P. R1 «~ R1 ® R2

List of Logic Microoperations: There are 16 different logic micro operations that can be performed with two
binary variablese

O The 16 logic microoperations are derived from these functions by replacing variable x by the binary content

of register A and variable y by the binary content of register B.

TABLE 4-6 Sisteen Logic Microoperatons

Boolean function Microoperation Nams
Fa=0 . Fe—0 Clear
F, = xy Foe—aA NS AND
Fi= xy' FoeaANnE
Fa=x FonA Teamfer A
Fo= 2"y Fe—aX ANB
Fy=y Fe=B Transier B
Fy= x@y Fr—ADS Brchulve-OR
Fy=mz +y FeeAvy B OR
Fa=(x +y) Feo-A N B NOR
Fo=(s@y) Fo— Exclusive-NOR
Fquy' FeuB Complement 8
Fpy=x +y' F'—AV’
Fa=x* FoeX Complement A
Fu=x" +» Fo—A v B
Fo = (xy) Fe A XNH NAND
Fy =1 Fo—all 1's Settoall ta

Logic microoperalions are very useful for manipulating individual bits or a portion of a word stored in a
O register. They can be used to change bit values, delete a group of bits, or insert new bit values into 3
register.

1. selective-set (or) the OR microoperation

2. Selective-complement (or) the exclusive-OR microoperation.

3. selective-clear (or} the AB' microoperation.

4. Mask (or) AND microoperation

SHIFT MICROOPERATIONS
Shift micro operations are used for serial transfer of data. The contents of a register can be shifted to the left
or the right. Determines the type of shift.
There are three types of shifts:
1. Logical shift
2. Circular shift
3. Arithmetic shift
OR

9(a) Explain memory reference instructions with an example. | 5M 20C8305.2 12

Explanation- 5M
MEMORY-REFERENCEINSTRUCTIONS:

AND : AND to AC This is an instruction that performs the AND logic operalion on pairs of bits in AC and the
memory word specified by the effective address. The result of the operation is transferred to AC.




AND : AND o AC This is an instruction that performs the AND logic operation on pairs of bits in AC and the
memory word specified by the effective address.

LDA: Load to AC This instruction transfers the memary word specified by the effective address to AC.

STA: Store AC This instruction stores the content of AC into the memory word specified by the effective
address.

BUN: Branch Unconditionally This instruction transfers the program to the instruction specified by the
effective address.— The BUN instruction allows the programmer to specify an instruction out of
sequenceandwe say— that the program branches {or jumps) uncondilionally.

BSA: Branch and Save Retum Address This instruction is useful for branching to a portion of the program
called a subroutine or procedure, When executed, the BSA instruction stores the address of the next
instruction in sequence (which is available in PC) into @ memory location specified by the effective address.
The effective address plus one is then transferred o PC to serve as the address of the first instruction in the

subroutine.

ISZ: Increment and Skip if Zero This instruction increments the word specified by the effeciive address, and
if the incremented value is equal to 0, PC is incremented by 1.

Describe the various phases involved in the instruction

cyde. ™ 20C8305.2 L2 O
Explanation-2 M
Feich-1 M
Decode-1M
Read-1M
Execute-1M
Instruction Cycle flow chart-1M.
A program residing in the memory unit of the computer consists of a sequence of instructions. The program is
axecuted in the computer by going through a cycle for each instruction. Each instruction cycle in turn is
subdivided inlo a sequence of subcycles or phases. In the basic computer each instruction cycle consists of
the following phases:
1. Fetch an instruction from memory.

2. Decode the instruction.
3. Read the effective address from memory if the instruction has an indirect address.

4. Execute the instruction. =
5C+~0

) e

N
1R = M AR, rc.-rc.n_]

9 {b)

Ty

Decode operation code In IR (11 - 14)
AR = IR0 1), I«=IR(13)

{ Regisier or L) -A = (Memory-reference)
NS |
) =1 =0 {register) (indirect) -IJ\-II (direct)

T. T, rl r'
Exccute Eseate AR AR | Hehing I
inpet - outpit repiter-neforancs [.;M[ 1
Instruction imstruttion
$Coe0 SCe0
EBaseute
memory-tefcrence
stracnon
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(b)

What dp you mean by addressing mode? Explain the 19M 20CS305.3 L2
addressing modes.

Definition-1 M

Types of Addressing Modes: 11 M

Addressing mode is the way in which the location of an operand can be specified in an instruction. It
generafes an effective address (the actual address of the operand). Instruction format with mode field
Types of Addressing Modes:

1. Implied Mode 2. Immediate Mode 3. Register Mode 4. Register Indirect Mode: 5. Autoincrement or
Autodecrement Mode 6. Direct Address Mode 7. Indirect Address Mode 8. Relative Address Mode 9.
Indexed Addressing Mode 10. Base Register Addressing Mode.

OR
How address sequencing is done in micro programmed M 20C5305.3 L2
control?
Steps-6M

Micrainstructions are stored in control memory in groups, with each group specifying a routine.

Step-1:  An initial address is loaded into the control address register when power is turned on inthe
computer.e This address is usually the address of the first microinstruction that activates the instruction
fetche routine. The felch routine may be sequenced by incrementing the control address register through
the rest of itse microinstructions. At the end of the fetch routine, the instruction is in the instruction register of
the computer. 2 M

Step-2: The control memory next must go through the routine that determines the effective address of thee
operand. A machine instruction may have bits that specify various addressing modes, such as indirect
address ande index registers. The effective address compulation routine in control memory can be reached
through a branch microinstruction,e which is conditioned on the status of the mode bits of the instruction.
When the efieclive address computation routine is compleled, the address of the operand is available in thee
memory address register. 2M

Step-3: The next slep is to generate the microoperations thal execute the instruction fetched frommemory. e
The microoperation steps to be generated in processor regislers depend on the operationcode part of thee
instruction. Each instruction has its own micro-program routine stored in a given location of controlmemory.e
The transformation from the instruction code bits to an address in control memory wherethe routine is
located ise referred to as a mapping process. A mapping procedure is a rule that transforms the instruction
code into a controlmemory addresse 2 M

Step-4:  Once the required routine is reached, the microinstructions that execule the instructionmay be
sequenced bye incrementing the conlrol address register.  Micro-programs that employ subroutines will
require an external register for storing thereturn address.» Relurn addresses cannot be stored in ROM
because the unit has no wriling capability.e When the execution of the instruction is completed, control must
return fo the felchroutine.e This is accomplished by executing an uncondilional branch microinstruction to
the firstaddress of the fetche routine. 2M

Explain about stack organization. &M 20C8305.3 L2

Explanation: 3 M
Daigram-1M
Push-1M
Pop-1M

STACK ORGANIZATION: A useful feature that is included in the CPU of most computers is a stack or ast-
in, first-out (LIFO) list. A stack is a storage device that stores information in such a manner that the item
stored last is the first item retrieved. The operation of a stack can be compared to a stack of trays. The last
tray placed on top of the stack® is the first fo be taken off. The register that holds the address for the stack
is called a stack pointer (SP) because its value always points at the top item in the stack. The two
operations of a stack are the insertion and deletion of items. 1. Push or push-down (insertion operation) 2.
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Pop or pop-up (deleiion operalion)
Hardware Abgorithm for Signed-magnitudo addition and sublraction

B register

I Muode Qonlml
[avFl Complemeater M

Ostput -
@-&% Parallel Adder fapw Cs

A register Load St
Explain the hardware implementation of signed mégnitude
addition and subtraction. &M 20CS305.4 L2
Explanation -6 M
Daigram-2 M

Addition and Subtraction with Signed-Magnitude Data

The algorithms for addition and subtraction staled as follows (the words insidee parentheses should be used
for the subtraction algorithm): Addition (subtraction) algorithm.e 1. when the signs of A and B are identical
(different), add the two magnitudes and altach the sign of-A to the result. 2. When the signs of A and B are
different (identical), compare the magnitudes and 3. subtract the smaller number from the larger. Choose the
sign of the result to be the same as A if A > B or the complement of the sign of A if A < B. if the two
magnitudes are equal, subtraci B from A and make the sign of the result positive.

Hardware Implementation for Addition and Subtraction with Signed-Magnitude Data

To implement the two arithmetic operations with hardware, it is first necessary that the twoe numbers be
stored in registers. Let A and B be two registers that hold the magnitudes of the numbers, and As, and Bs
between flip-flops that hold the corresponding signs. Here parallel-adder is needed to perform the
microoperation A + B. (Consists of Full adder). The complementer for generating the 2's Complement while
performing subtraction operation. (Consists of X-OR gate). Where M is Mode of operation. When M=0,
the output of B is transferred to the adder, thee input carry is 0, and the adder is equal lo the sum A + B.
When M =1, the I's complement of B is applied to the adder, the input carry is 1, ande outputis = A+ + 1,
This is equal to A plus the 2's complement of B, which is equivalent to the A - B. Figure 1: Hardware for
signed-magnitude addition and subtraction. A+ B. where EA is a registér thalethe magnitudes are added with
a microoperation EA combines E and A, The value of Eis transferred into the Add-overflow flip-flop AVF, if
Eis1.e The magnitudes are subiracted. by addina.A to the 2's comnlement of Re

A} rana

o3

————— = :
I o ]
Draw_ and explain the flowchart for booth . multiplication aM 0CS305.4 L2
algorithm.
Flow chart-2 M
Explanation-2M _

Booth Multiplication Algorithm {for signed-2's complement numbers}
The flowchart for Boath algorithm is shown in below figure. AC and the appended bit Qn+1 are initially




cleared to 0 and the sequence counter SC is sef to as number n equal to the number of bits in the multiplier.
The two bils of the mulliplier iﬁ Qn and Qn+1 are inspecled.e If the two bits are equal to 10, it means that
the first 1 in a string of 1's has been encountered.s This requires a subtraction of the multiplicand from the
partial product in AC. If the two bits are equal to 01, it means that the first 0 in a siring of 0's has been
encountered.e This requires the addition of the multiplicand to the partial product in AC. When the two bits
are equal, the partial product does not change. An overfiow cannot occure because the addilion and
sublraction of the multiplicand follow each other, The next step is to shift right the partial product and the
multiplier {including bit Qn+1). This is ane arithmetic shift right (ashr) operation which shifts AC and QR lo
the right and leaves the sign bitin AC unchanged. The sequence counter is decremented and the

computational loop is repeated n limes.

Mukiply

Mulliphcand tn SR

O

-~

-0 - 01
[+ 2 +

|AC—-JC'OFR'¢|| Sl | AC—AC = BR I

whr(AC A& QR
3C-5C-1
"0 /,‘_ -0
o 1 END )
OR

(13) What is overflow and underflow in floating point arithmetic? - 6M 20CS305 4 L2
a

Explanation of overflow-2 M

Example- 1M

Explanation of Underflow-2 M

Example- 1M

floating-point number in computer registers consists of two parts:a mantissa m and an exponent e. The iwo
parts represent a number obtained from mulliplying m times a radix r raised to the value of e ; thus m x re.
The mantissa may be a fraction or an integer. The location of the radix point and the value of the radix r are
assumed and are not included in the registers. For example, assume a fraction representation anda radix 10.
The decimal number 537.25 is represented in a register with m = 53725 and e = 3 and is interpreted to
represent the floating- point number 0.53725 x 10°3. A floating-point number is normalized if the mosl

n



significant digit of the mantissa is nonzero. In this way the mantissa contains the maximumpossible number
of significant digils. A zero cannot be normalized because it does not have a nonzero digit, It is represenied

in floating-point by all 0's in the mantissa and exponent,

A floating-point number that has a 0 in the most significant position of the mantissa is said to have an
underflow. To normalize a number that contains an underflow, it is necessary to shift the mantissa to the left
and decrement the exponent until a nonzero digit appears in the first position. In the example above, it is
necessary to shift left twice to obtain 35000 x 10 3 . In most computers, a normalization procedure is
performed after each operation to ensure that alf resulls are in a normalized form.

When two normalized mantissas are added, the sum may contain an overflow digit. An overflow can be
corrected easily by shiﬂing the sum once to the right and incrementing the exponent. When two numbers are
subtracted, the result may contain most significant zeros.

13

(b) Explain the difference between signed and unsigned division. &M 20CS305.4 L2

Signed Division-3 M
Unsigned Division-3 M ; O

The Division of two fixed-point binary numbers in the signed-magnitude representation is done by the cycle
of successive compare, shift, and sublract operations. Division of two fixed-point binary numbers in signed-
magnitude representation is done with paper and pencil by a brocess of successive compare, shift, and
subtract operations, Binary division is simpler than decimal division because the quotient digits are either 0
or 1 and there is no need to estimate how many times the dividend or partial remainder fits into the divisor.
The division process is illustrated by a numerical example in Figure. The divisor B consists of five bits and
the dividend A, of ten bits. The five most significant bits of the dividend are compared with the divisor. Since
the 5- bit number is smaller than B, we try again by taking the six most significant bits of A and compare this
number with B. The 6-bit number is greater than B, so we place a 1 for the quotient bit in the sixih position
above the dividend. The divisor is then shifted once to the right and subtracted from the dividend. The
difference is called a partial remainder because the division could have siopped here Lo obtain a quotient of
1 and a remainder equal to the partial remainder. The process is continued by comparing a partial remainder O
with the divisor. If the partial remainder is greater than or equal to the divisor, the quolient bit is equal to 1.

14 Explain the methods employed for establishing priority using
{a)  Daisy - Chaining priority. ~ ° L 20C8305.3 &
Explanation-4 M

Daigram-2 M

The daisy-chaining method of crealing priority includes a serial connection of all devices that request an
interrupt. The device with the highest priority is located in the first position, followed by lower-priority devices
up to the device with the lowest priority, which is situated last in the chain. This technique of connection

between three devices and the CPU.

L
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14 Describe the various components like inputioutput units,
(b) memory unit, control unit, arithmetic logic unit connecled in 6M 20CS305.5 L2

the basic organization of a computer.
input /Output Unit-2 M

o Memory Unit-1 M
control unit-1 M
arithmetic logic unit-1 M
Diagram -1 M
Input /Output Unit : These components help users enter dala and commands into a computer system. Data
can be in the form of numbers, words, actions, commands, etc
Memory Unit : Once a user enters data using input devices, the computer system stores this data in its
memory unit.
control unit:
This unit is the backbone of computers. It is responsible for coordinating tasks between all components of a
computer system.
Output Unit :
The third and final componeht of a compuler system is the output unit. After processing of data, it is
converted into a format which humans can understand.

fx) arithmetic logic unit
This part of the CPU performs arithmetic operations. It does basic mathematical calculalions like addition,

subtraction, division, multiplication, elc.

Block diagram of computer

Storage Unlt

Sevoqubary
Slorage

Py 3
Data — Input -— 3 Dutput [ p Inlorialiem
| Lt Primary !I Ut
1 Storage |

—_

|

Contrul
Dokt
[{41}]

Arhihinatk Ardl
Logh st Unit

(ALY —% Data | low

Conind flow

Central Processmy
Ut (CPUY

OR




15
(a)

15
(b)

Explain the method of DMA transfer in a compuler system. 5M 20CS305.5 L2

DMA - 1M

Explanation-3 M

Daigram-1 M

DMA basically stands for Direct Memory Access. It is a process which enables data transfer between the
Memory and the 10 (Input/ Output) device without the need of or you can say without the involvement of

CPU during dala transfer.

Intemugt
[-1¢]
e cPU RAM
RO WK Addmss Oata RD WR Addmss Dax
T = Control
.
e Address Dus
RO “"R Addrezs Dxta
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BR DMA :II?‘:A @
BO i VO Device
Intemupt M;
Explain the concept of virtual fnemory. Why it is significant? ™ 20CS305.5 L2
Explanation-4 M
Diagram- 2 M

Significance-1 M
Virlual memory is a memory management technique where secondary memory can be used as if it were a

part of the main memory. Virlual memory is a common technique used in a computer's operating system
{OS). '

Significance :

« Itcan handle twice as many addresses as main memory,

« Itenables more applications to be used at once.

» ltfrees applications from managing shared memory and saves users from having to add memory

modules when RAM space runs out.
Figure 12.17 Memory nble for mappng a virtual addres,
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