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_STRUCTURAL ANALYSIS -1
(Commnn to CE, CEI‘)

Max 'Marks: 78

Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.

Part B consists of 5 Units. Answer any one full question from each unit.

.. Each question carries. 10 marks and may have a, b, c.as.sub questions. .

PART—A e A E

(25 Marks)
l.a)  Explain what you understand by perfect frame, deficient frame and redundant
frame. 2]
b) Give the relation between number of joints (j) and number of members (m) ina
perfect frame in plane and for space structures. Bl .
c) “Write down’few advantages and disadvantages of arches over beams [2] 7 &
d) . Distinguish between a true arch and a corbelled arch. - [3]. .

¢)  Write the fixed end moments in a fixed beam, with left support rotated by ea in
anti clock wise direction. Explain each term mentioned in fixed end moments

with sketch. [2]
f)  Explain different types of props with sketches. [3]
g)  Write down the slope deflection equatlon for a beam element and also explain this
: _method is preferablc [2]~
h) ~ In a member AB. if a moment of 10 kKN-m is apphed at A, what is the moment
carried over to the fixed end B? [3]
i)  Define terms: absolute maximum bending moment and shear force. [2]
j)  Draw the ILD for shear force and bending moment at any section of a simply
supported beam. [3]
(50 Marks) -
2. [10].-

4m ;F 4m 4
Figure: 1
OR




Determine the forces in the members 1(horizontal), 2(vertical) and 3(inclined) of

the truss shown in Figure 2 by method of sections. [1o]
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Find the horizontal movement of the roller end of the portal frame shown in
Figure 3. Take E=2x 10° N/mm? and 1=3x10*mm*.
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Figure: 3
OR
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[10]

A three hinged parabolic arch of span “L” has its abutments A and B at depths h;
and hy below the crown C. The arch carries a concentrated load W at the crown.
: f:[)_etf:rmine the"Ht_‘ar_izonta] thrust, vertical reactions. Draw BMD.

[10]

"'-Analyse the propped cantilever shown in Figure 4. During Ioa&ing the fixed end

support is rotated 0.002radians in anti-clockwise direction. Draw BMD.

1600Kg/m

[10]
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7. Determine the fixed end moments, reactions and, Draw BMD for the fixed beam
shown in Figure 5. [10]
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Figure: 5

8. . Analyse the por ﬁéme loaded. as.,__.sfiown in the Elgﬁre 6 andffjﬁ.lf_).._raw_:ihe BMD; .
The frame is fixed at ‘A’ and hinged at ‘D’. Adopt Moment distribution Method.
[10]
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"Figure: 6
OR

9. Analyse the portal frame ABCD as shown in Figure 7. The ends A and D are
hinged. EI = constant for the entire frame. Draw the BMD. (Use Slope Deflection

B Method). e ) — [10]
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10.  For the beam shown in Figure 8. Draw the ILD for the following:
a) Reaction Vp at B
~-bY Reaction Vgat A..

~ ¢) Shear force. at D -

" d) Bending moment at D, find also maximum values ol'these quanlltlcq due to Li

of 20 KN/m. [10]
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Figure: 8
OR

11. Draw ILD, for top and bottom chords of the war fype truss shown in Flgure 9.
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M x; Marks: 75

Tlme‘ 3 ours

Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

“PART- A

(25 Marks)

l.a) Why is the overall efficiency of a steam power station very low? Explain in
detailed. (2]
b)  What is the principle source of generation of electrical energy? [3]
c) Whatis the nnportancc of minimum potential on the distributor? 2]
d)-— :;_:What is the conuollmg factor in dctermmlng the size of a distributor? . [3]
e)/ Why:do we usé isolators on both sides of circuit brakers? Y [2]
f)  What is the utility of instrument transformers in substations? [3]
g)  Why is the power factor not more than unity? [2]
h)  What are the causes of low power factor? [3]

i)  What is the importance of interest on capital investment in calculating the cost of
electrical energy? [2]

3 - What is the Slgmﬁcance of deprematlon in the coonomlcs of power generation?
s : [3]
PART-B

(50 Marks)
2.a)  What are the functions of economizer and superheated in a thermal power plant?
b)  What are the types of nuclear reaction? Discuss briefly. [5+5]
= OR

3.2) ‘What are thé wpes of steam
characteristics: = o

b)  What are the methods of producmg nuclear reactlon‘) What is cham reaction?
[5+3]

bmer? Brleﬂy S’éuss aboiﬂif“?'tl;[é'i'r- use and .’

4.a) 1) Write the difference between d.c. and a.c. distribution.
if) Write short notes on the following Current distribution in a 3-wire d.c. system.

b) A 3-phase, 4-wire. system supplies. power at 400V and lighting 4t 230 V. If the™ |

L " Lamps are used require 70, 85 and 44 amperes in each of the three lines, what
should be the current in the neutral wire? If a 3-phase motor is now started, taking
220 A from the lines at a p.f. of 0.3 lagging, what should be the total current in
each line and neutral wire? Find also the total power supplied to the lamps and the
motor. [5+5]

OR




5.a)

b)

6.2)

b)

7.a) -

b)

8.2)

)i

b)

10.a)
b)

11.a)

b)

~ balancer machine., i o S
Draw the phasor dlagrams of A. (‘ dlslrlbulo] with concentrated loads for power_“_”

: showmg all equlpment

In a 500/250 V d.c. 3-wire system, there is a current of 1200 A on the positive
side and 1000 A on the negative side and a motor load of 200kW across the
outers. The, loss 1n each balancer machine is 5kW. Calculate load on each

factors with respect to respective load points. [5+5]

What is group switching? Explain its operation in detail with help of suitable
diagram.
Draw the schematic line dlagram of a typical 11kV/400V indoor substation

prlam GIS wnh a smg,ic line dlagram '
Give the compression between Air insulated substation and Gas insulated
substation. [5+5]

Derive the expression for most economical power. factor for constant kVA load.

Der1ve the expressron for the capaclty of phase mod]ﬁer to improve power factor

[5+5]

Explam the workmg of on- load tap changmg transformer for voltage control

A 12500 kVA load is supplied at a power factor of 0.8 lagging by a 3-phase
transmission line whose voltage is to be maintained at 33kV at both ends.
Determine the capacity of the synchronous condenser to be installed at the
receiving end. The impedanee of the line is (3+j 12) Q per phase. [5+5]

Describe different types of tariff wmmonl; used in practlce

Define and explain the importance of the following terms in generation:

i) connected load i) demand factor iii) average load. [5+5]
OR

A consumer has the following connected loads: 15 lamps of 40W each and two

heaters of 1,000W each. His maximum demand is 15000W. On the average he

uses 10 lamps 5 hours a day and each heater for 3 hours a day. Find his average

load, monthly energy consumption and load factor.

L:xplam how aload duration curve is plotted? What is its use? [5+5]

---00000---
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Time:-3 Hours '
- Answer any THREE questlons from Part -A A
Part-B is Compulsory  ~ 7 7

PART- A
[3 x 10 =30 Marks]

I :Draw the sectlonal front view and top view of two 20 mm thlck plates fas‘[ened_..i.:’5
“—together by mieans of 20 mm diameéter stud, a hangonal nut and-a washer. Inseft
important dimensions. [10]

2 Draw the sectional front and side view of a cotter-joint with two sleeves and each
sleeve is having a width of 32 mm and thickness 6 mm and the clearance is 3 mm
and taper as 1 in 30, - oy . [10]

3. Draw neatly, 4 sectional front v1ewand top vie.’f\'&jso%a.éingle riv.éiiédihuft joint fof. T
two 10 mm thick plates, using two butt-straps. Show all the dimensions in your
drawing. [10]

4. Draw the half sectional front view and side view of a journal bearing which can
accommodate 40 mm diameter shaft. (10]

~PART-B -
[1 % 45 = 45 Marks]

5. Assemble the parts of spring loaded safety valve for the parts shown in Figure and
draw the:
a) sectional front view
b) right side view. .- o~ o [45]

Max, Marks: 75
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

. Write a program to find the sym ot the given number

~ What is java package‘? What {§ CLASSPATH? Explam how to Gréats and access a”

B.Tech II Year II Semester Examinations, May - 2017
JAVA PROGRAMMING
(Common_ to CSE, [T) )

/ Max. Marks: 75 g

: This question paper contains two parts A and B.

Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions

PART A (25 Marks) . -
What are the features of Java language‘? [2]
Explain the types of operators used in Java. [3]
What is static inner class? [2]
Explain implicit and explicit import statement. [3]
Explain the differences between process and lhread [2]
Explam howa multiple catch statement works. [3]
Explain the use of string tokenizer with an example. (2]
Explain any three methods defined by iterator. [3]
Explain the use of layout managers. . [2]
Explain the life cycle of an applet. . [3]

PART B (50 Marks)

Write a program to convert the temperature in Fahrenhert to centi grade [5+5]i '
OR

Compare and contrast between the overloading and overriding methods with an

example.

Write a java program to display the following output, [5+5]

N NN
W W W

4
45

Explain the importance of anonymous inner elasé with an example.
[5+5) -, /-

java package with an example.
Create an interface with at least one method and implement that interface by
within a method which returns a reference to your interface. [5+5]



6.a) Write a program for user defined exception that checks the internal and external
marks if the internal marks are greater than 40 it raise the exception “internal
marks are exceed” if the extemal marks are. greater than 60 exceptron

OR
7.a) Write a program to implement a producer and consumer problem by using
multithreading.
b) Explain the java built in exceptions. [5+5]

... Write a program to-eompute an average of the values ina file. . - o~
) Explam the methods defined by Math 4 E N AT [545) LT
S T e OR i . i b
9.a) Explain the different types of drivers used in JDBC.

b)  Write a program to store the names of bank depositors and their current balances
by using hash table. [5+5]

10.a) Write a java program to design a scientific calculator using AWT.
b) What are the’ dlfferent types of Event listeners supported by Java‘7 o [5+5Y
frois < . SO N
11.a) Write a program usmg an applet which will prmt “key pressed” on the status
Window when you press the key, “key released” on status window when you
release the key and when you type the characters it should print
“hello” at co-ordinates (50,50) on Applet.
b) Explain the various components in Swing. [5+5]




Code No: 114DQ - R13
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B.Tech II Year II Semester Examinations, May - 2017 ”

- STRUCTURAL ANALYSIS <1
L 1 (Commion to CE, CEE) » - :
Time: 3 Hours ' ‘ ‘Max. Marks: 75

Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Eaeh questlon carrles ]0 marks and may have a, b cas sub questlons

PART— e
(25 Marks)
1.a)  Explain what you understand by perfect frame, deficient frame and redundant
frame. [2]
b)  Give the relation between number of joints (j) and number of members (m) in a
perfect frame in plane and for space structures. [3]
¢) " “Write down few advantages and disadvantages of arches over bea'fhs vvvv - [T i
i ' (3. %~

d) . Distinguish befween a true arch and a corbelled. arch.
e)  Write the fixed end moments in a fixed beam, with left support rotated by ea in
anti clock wise direction. Explain cach term mentioned in fixed end moments

with sketch. [2]
f)  Explain different types of props with sketches. [3]
g)  Write down the slope deflection equation for a beam element and also explam this
~method is preferable, 3. (2}~ .
h) - In a member AB, if a moment of 10 kN-m is apphed at A, what is the moment”
“carried over to the fixed end BY " (3]
i)  Define terms: absolute maximum bending moment and shear force. [2]
J)  Draw the ILD for shear force and bending moment at any section of a simply
supported beam. [3]

PART-B
. ~(50 Marks)
oy

wn in Fi 1gure b
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3. Determine the forces in the members 1(horizontal), 2(vertical) and 3(inclined) of
the truss shown in Figure 2 by method of sections. [10]

2/
/3

1/
6@4m=24m Aéé_
Wii:igure: 2
4, Find the horizontal movement of the roller end of the portal frame shown in
Figure 3. Take E=2x10°N/mm? and 1=3x10*mm". [10]
6m
2m
KN | 1
2m
.' ..... ; 7 g 4 % _14/ r}
P / ;/’I‘-‘ ;,rj"
Figure: 3
OR

% A three hinged parabolic arch of span ‘L’ has its abutments A and B at depths h;

and h; below the crown C. The arch carries a concentrated load W at the crown.
“Determine the Horizontal thrust, vertical reactions.: Draw BMD. [10]

"""""" 6. Aﬁalyse the propped cantilever shown in Figufe 4. During loading the fixed end
support is rotated 0.002radians in anti-clockwise direction. Draw BMD. [10]

1600Kg/m

= M—>K 4m >F

Figure: 4
OR




T Determine the fixed end moments, reactions and, Draw BMD for the fixed beam
shown in Figure 5. [10]

Flgll re 5

8. Analyse the portal frame loaded as shown in the Figure 6 and Draw the BMD.
The frame ig fixed at ‘A’ and hinged at ‘D’. Adopt Moment distribution Method.

[10]
10KN'm
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Figure: 6
OR

9. Analyse the portal frame ABCD as shown in Figure 7. The ends A and D are
inged EI = ¢ “'-stant for the entire. frame. Draw the BMD. (Use Slope Deflection

[10]
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L Figure: 7



¢) Shear force at D
d) Bending moment at D, find also maximum values of these quantities due to LL
of 20 KN/m. [10]
/]
A} D C = B E
#4 Q internal hirige |
4m | 2m | 3m L, 2m
| | ! /1 |

11. Draw ILD, for top and bottom chords of the warren type truss shown in Figure 9.
[10]

U1 02 U3 U4 Us

Lo .
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-Figu re: 9
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

Lt S PART- A

(25 Marks)
l.a) Why is the overall efficiency of a steam power station very low? Explain in
detailed. [2]
b)  What is the principle source of generation of electrical energy? 31
¢) What is the importance of minimum potential on the distributor? [2]
d) - What is the controllin g factor in determining the sizg of a distributor? . [3]
e) . Why/do we usg iselators on both sides of circuit brakers? 2]
f)  What is the utility of instrument transformers in substations? (3]
g)  Why is the power factor not more than unity? [2]
h)  What are the causes of low power factor? (3]
i)  What is the importance of interest on capital investment in calculating the cost of
electrical energy? [2]
j) .- Whiat is the significance of depreciation in the econotiiics of power genieration? ./ - o,
PART-B
(50 Marks)
2.a)  What are the functions of economizer and superheated in a thermal power plant?
b)  What are the types of nuclear reaction? Discuss briefly. [5+5]
3.a)  What are thé types of steam, ‘tatbine? Briefly discuss about ‘théir, use and_.’
—characteristics;— S o’ S
b)  What are the methods of producing nuclear reaction? What is chain reaction?

[5+5]

4.a) i) Write the difference between d.c. and a.c. distribution.

ii) Write short notes on the following Current distribution in a 3-wire d.c. system.
b) A 3-phase, 4-wire system supplies power at 400V and lighting at 230 V. If the
~ Lamps are used require 70, 85 and 44 amperes in each of the three lines, what
. should be the current in the neutral wire? If a 3-phase motor is now started, taking
220 A from the lines at a p.f. of 0.3 lagging, what should be the total current in
cach line and neutral wire? Find also the total power supplied to the lamps and the

motor. [5+5]

OR




5a) Ina 500/250 V d.c. 3-wire system, there is a current of 1200 A on the positive
side and 1000 A on the negative side and a motor load of 200kW across the
outers. The loss in each balancer machine is 5kW. Calculate load on each
balancer machine. .. S R o
b). Draw the phasor diagrams of A.C. distributor with concentrated loads for power
“factors with respect to respective load points. . T [515]
6.2) What is group switching? Explain its operation in detail with help of suitable
diagram. )

b) Draw the schematic line diagram of a typical 11kV/400V indoor substation

_showing all equipment. I - [5+5]
7.a) —Explain GIS with a single line diagram.
b) Give the compression between Air insulated substation and Gas insulated
substation. [5+5]
8.a) Derive the expression for most economical power factor for constant KVA load.
b)  Derive the expression for the capacity of phase modifier to improve power factor
“ofasystem. ! Y ™ [5+5]
9.a) Explain the working of on-load tap changing transformer for voltage control.

b) A 12500 kVA load is supplied at a power factor of 0.8 lagging by a 3-phase
transmission line whose voltage is to be maintained at 33kV at both ends.
Determine the capacity of the synchronous condenser to be installed at the
receiving end. The impedance of the line is (3+)12) £ per phase. [5+5]

10.a)  Describe different types of tariff commonly used in practice.
b) Define and explain the importance of the following terms in generation:
i) connected load ii) demand factor iii) average load. [5+5]
OR
11.a) A consumer has the following connected loads: 15 lamps of 40W each and two
heaters of 1,000W each. His maximum demand is 15000W. On the average he
_uses 10 lamps S hours a day and each heater for 3 hours a day. Find his average
_ load. monthly energy consumption and load factor.
b) Explain how a load duration curve is plotted? What is its use? [5+5]

---00000---
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Answer any THREE questions from_Part—A
’ Part-B is Compulsory

PART- A
[3 x 10 = 30 Marks]
8 :‘_t.--;Draw the sectlonal front view and top view of two 20 mm thick platu.; fastened::'}
--together by mieans'of 20 mm diaméter stud, a hexagonal nut and-a washer. Inseft—
important dimensions. [10]
2. Draw the sectional front and side view of a cotter-joint with two sleeves and each
sleeve is having a width of 32 mm and thickness 6 mm and the clearance is 3 mm
and taper as 1 m 30 N . [10]

3. i Draw neatly, a. seo’uonal front v1ew..,and top view ofa single rlveted butt Joint foi . %
two 10 mm thick plates, using two butt-straps. Show all the dimensions in your
drawing. [10]

4. Draw the half sectional front view and side view of a journal bearing which can
accommodate 40 mm diameter shaft - [10]

_PART-B
[1 x 45 = 45 Marks|

5. Assemble the parts of spring loaded safety valve for the parts shown in Figure and
draw the:
a) sectional front view
b) right side view. - N I [45]
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: This question paper contains two parts A and B.

Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART-A [ (25 Marks)
1.a)  What are the features of Java language? [2]
b)  Explain the types of operators used in Java. _ 3]
¢)  What is static inner class? [2]
d)  Explain implicit and explicit import statement. [3]
e)  Explain the differences between process and thread. [2]
fy”": Explain howa mitiple catch statement works:” s Lo "y (3]
g).. Explain the use of string tokenizer with an exarple.. .- i [2]
h)  Explain any three methods defined by iterator. [3]
i)  Explain the use of layout managers. [2]
j)  Explain the life cycle of an applet. [31
PART - B (50 Marks)
2.a)" D_éscribe the different types of data types used in Java. N
b)  Write a program to convert the temperature in Fahrenheit to centigrade. ~ [5+5]
OR
3.a) Compare and contrast between the overloading and overriding methods with an
example.
b)

4.a)

b)-.

5.a)i:"'""

b)

Write a java program to display the following output. [5+5]

Explain the importance of anonymous inner class with an example.

Write a program to find the sum of the given number. . [545) O

; OR ol

What is java package? What is CLASSPATH? Explain how to créate and access a
java package with an example.

Create an interface with at least one method and implement that interface by
within a method which returns a reference to your interface. [5+5]




6.a) Write a program for user defined exception that checks the internal and external
marks if the internal marks are greater than 40 it raise the exception “internal
marks are exceed”, if the external marks are greater than 60 exception

i raised and display the message the “external marks are exceed”,

b) ~ Explain the synchronization methods with an example, -~ [5+5]
. OR i
7.2) Write a program to implement a producer and consumer problem by using
multithreading.
b)  Explain the java built in exceptions. [5+5]
8.a)... Write a program to-compute an average of the valuesinafile.
b).* Explain the methods'defined by-Math ST [545])

OR
9.a)  Explain the different types of drivers used in JDBC.
b) Write a program to store the names of bank depositors and their current balances
by using hash table. [5+5]

10.a) Write a java program to design a scientific calculator using AWT.
b)  What are the different types of Event listeners supported by java? : [5+51 i
11.a) Write a program using an applet which will print “key pressed” on the status
Window when you press the key, “key released” on status window when you
release the key and when you type the characters it should print
“hello” at co-ordinates (50,50) on Applet.
b) Explain the various components in Swing. [5+5]

:  —-00000~—
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. Answer any five questions
All questions carry equal marks

L. Draw and Explain the operation on no-load and on-load phasor diagrams of single
phase transformer in detail. [15]

2.2) -~ Obtain the equ-ivﬁ[éﬁt circuit of a single phase transformer. Explaiﬁ'}iﬁ detail.
b) How do you calculate voltage regulation and efficiency of a transformer from
equivalent circuit parameters? [7+8]

3.a) Define Regulation of a single phase transformer.
b)  The full load copper loss and iron losses of a 15 KVA single phase transformer
.. are-320W and 2
(1) full load, (i

4. A delta-delta bank consisting of three 20 kVA, 2300/230V transformers supplies a
load of 40KVA, if one transformer is removed, find for the resulting V-V
connection.

a) KVA load carried by each transformer
" b)-Percentage of rated load carried by each transformer.
" ¢) Total KVA rating of the V-V bank. . ‘
d) Ratio of the V-V bank to delta-delta bank transformer ratings.
e) Percent increase in load on each transformer when bank is converted into V-V

bank. [15]
5. Compare cage and wound type 3-phase induction motor with reference to
construction, performance and applications. f g AN [15}-
6.  Derive an c;ﬁréssibn for torque developed by é:iw?ﬁphéée induction motor. Draw a
typical torque-slip characteristic and deduce the condition for maximum torque.
[15]

7. A 3-phase induction motor has full-load output of 18.65 KW at 220V, 720 r.p.m.
The full-load power factor is 0.83 and efficiency is 85%. When running light, the
motor takes SA at 0.2 power factor. Draw the ¢ircle diagram and use it to
—determine the maximum torque which the motor can exert: '

a) in Nm
b) in terms of full-load torque and
¢) in terms of the starting torque. [5+5+5]

8. Discuss the pole-change methods of speed control of 3-phase induction motors.

00000~

200W. respectively. Calculate the efficiency of the transformer on_ -

half toad, when the Toad power factor is 0.8 lagging in each case.
LA S : i . [7+8] .......
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- Answer-any five questions ; ’
All questions carry equal marks

l.a) Show that the efficiency of Otto cycle is greater than Diesel cycle for the
specified compression ratio by drawing p-v and T-s diagrams. _
b)~What will be the éffect on the efficiency of a diesel cycle having a compression
" ratio of 20 and cut off ration of 5% of the swept volume if the C, increased by
1%. [7+8]

2.a) Draw the schematic diagram of a Simple carburetor and explain its
functionality with different conditions.
types of nozzles used in C.I. Engine fuel injector and explain

3.2) “Explain the phenomena of detonation in S.1. Engine? What are different
parameters influence the knocking in S.I. Engine.
b)  What are the different required characteristics of a good combustion chamber for
S.I. Engine? Explain. , [8+7]

4.2) . What is the difference between physical delay and _chemical delay? ,--Explain its. .

~importance.

b) —Explain the working princip[é" 'Of""p;e-combdétioﬁ" chamber with “thie suitable

diagram. [8+7]

5a) Explain Willian’s line method of determination of frictional power and explain
why this method is not used for petrol engines.
b) A single cylinder, four-stroke gas engine has a bore of 180 mm and a stroke of

330 mm and is governed on the hit and miss principle. When running at 400 rpm
“ at full load indicator card are taken which give a working loop mean effective . -

pressure of 6 bar and a pumping loop mean effective pressure of 0.4 bar.
Diagrams fro the dead cycle give a mean effective pressure of 0.6 bar. When
running on no load a mechanical counter recorded 50 firings strokes per minute.
Calculate at the full load with regular firing, brake power and the mechanical
efficiency of the engine. [7+8]

6.2) - Deriye the equation for optimum:pressure ratio of rocating air
“compressor with perfect inter cooling. o

b) A single stage single acting air compressor running at 900 rpm delivers air at
12 bar. The induction and free air conditions can be taken as 1 bar and 300 K and

the free air delivery as 0.5 m>/min. The clearance volume is 3% of the swept
volume and the stroke to bore ratio is 1. Calculate the bore and stroke, the
_ volumetric efficiency, the indicated-power and the isothermal efficiency. Assume .
Alie index of compression as 1.3. -

[7+8] .



7.2)

b)

8.a)

b)

Draw the mechanical details of Roots blower and explain the principle of
operation.

A centrifugal air compressor having internal and external diameters of 250 mm
and 500 mm respectively compresses 30 kg of air per minute while running at

4000 rpm. The vane angles at inlet and outlet are 30 and 40" respectively. Find

the necessary thickness of the Blé}aé,; if the impeller contains 40 blades. Take

~gpecific volume airas 0.8 m*/Kg:~ ~ : [7+8]

Derive the expression for the pressure ratio in each stage of multi stage axial flow
air compreséor.

Determine the stage efficiency and work done factor of an axial flow compressor
if the actual pressure developed was 1.35 and the actual temperature rise is 30 K.

~“The blade inlet and outlet angles:are 47" and 15° respectively. The: peripheral and

" axial velocities are 225 m/s and.180.m7s respectively.. A [7+8]

---00000---
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N Answer any five questions
All questions carry equal marks

l.a) Identify all possible strings up to length 4 accepted by.below DFA shown in figure 1.

A [ A

(R . P,
. , & SR | (i | ¥
= _;,;‘ {-\\ Y > ( E — &= K

{
Figure: 1
b) Let L1 = {00,11}, Lz—{Ol 1}, Then find (i) L' (11) L L2 (111) L+l (1v) L, L .
2.a)

Figure: 2
b) Design a DFA for the all strings over {0, 1} which contains exactly two zeros.

3.a) Construct Finite automata for the regular expression (0+1)*l 101*.
b) erte about closure propemes of regular languages.

A= 1A|0B, B> 1A|0C|0, C— 0C|IC|O]1
b) Draw the parse tree for the string 000111 for the grammar S —0S1|01.

5.a) Define Chomsky Normal Form(CNF). Convert the following grammar to CNF
e S — 080} 1S1]€
- b) Deﬁne Pumpmg lemma for CFLs Show that L= {a b" o | n>=1 } i i not CFL.

6.a) Convert the followmg context free grammar to it's equivalent PDA
E»>E+T|T, T> T*F|F, F—> (E)i
b) Design PDA for the language L = {a" b" ¢ M, m>= 1},

7.a) erte the propertles of recurswe and recurswe enumerable 1anguages
- b) ) : :

[7+8]

[8+7]

[8+7]‘.A,....,,

Fmd the finite automata for the g g,lammdr G =({A.B. C] {0 l} P,A), Where P is given as "'

[9+6]

[8+7]

[8+7F .-



8.a) Define P and NP problems.
b) LetY = {0, 1} and A, B be the list of 3 strings each. Verify below PCP has a solution or
[8+7]

not?

™ e 7N |- ListA | o ListB | - .
r,m%mmwm@ﬁq@%ww@fm@wmﬁ BT P R R
2 001 11
~3 1000 011

---00000---
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Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART- A

1.a)  Explain briefly about sweep pattern arid match plate pattern.
b) A rectangular block of dimensions 80 x 50 x 20 mm is to be made from cast iron
by the casting process. The mould for this job is made using a wooden pattern.
Determine the dimensions of wooden pattern if machining allowance is 2mm on

each side, shrinkage allowance of 2% and taper allowance of 1°. {3]
¢) In a resistance welding process if the current of 10000 A supplied for 0.1 sec
“"'"""through a 100 prreslstance _]0|1’1t what is the heatzmput requnred at Weld joint? i

............. - Ny B : 2] 5«
d) A rall track was broken at a remote locatlon whlch weldmg technique do you
suggest? Given the reason. [3]
e) Name any two non-destructive tests used for finding welding defects. [2]
f)  What does each term in E-3-2-2-5-411-P in electrode designation represent?[3]
g)  What is strain hardening? [2]
h) - Write three differences between-cold working and hot working. 3]
i) - What is fullering and edging inforging operation? [2]
i) Write any three differences between forward and backward hot extrusion process.
(3]
PART-B
(50 Marks)
2. A cylindrical riser with diameter-te=length ratio =1 is to be designed for a sand

casting mold. The casting geometry is shown in figure, in which the units are in
inches. If the mold constant is Chvorinov’s “rule (proportionality constant) =
19.5 min/in?, n=2, determine the dimensions of the riser so that the riser will take

0.5 min longer to freeze than casting itself. [10]
PN
6“ - 6.4 - -
a-}\ i1 - 20 Lg//
s |
OR
3. ‘Explain the working principle of shell mould easting, hot chamber and cold

chamber die casting process. N4 [10]




4.2)7 .V

b)

b)

6.0) - ’

b)

7.a)

by~
.. .applications? .

8.a)

b)

b)

10.

11.

Why do we db. the edge preparation before weldmg? What are the different ways::..

of edge preparation techniques?

Write primary and secondary combustion equations in oxy-acetylene gas welding

process. Is it an endothermic process or exothermic process? [6+4]
OR

In a given arc-welding operation, the power source is at 20V and current is at

~300.A. If the electrode travel speedis 6 mm/s, calculate the cross=sectional area of -
:.:-:_"__'_the joint. The, heat transfer ef'ﬁcmmy is 0.8 and’ meltmg efﬁc1ency Is. 0 30. Heat™

required to melt the steel is 10 J/mm?,

Assume that two 1.5 mm thick steel sheets are being spot welded at a current of
5500 A and current flow time t=0.15 s. Using electrodes 6mm in diameter,
estimate the amount of heat generated and its distribution in the weld zone. Use
an effective resistance of 250 pQ. [5+5]

-1st' any five weldmg defects and desorlbe the co equ _‘ defects and

“reinédies.
Can we join dissimilar materials? If so give those process names and describe the
basic principle of working. [5+5]
OR

Which welding technology out of TIG/MIG welding uses non consumable
electrode? Explain that process with.neat diagram.
Why. DC arc weldmg is mior "..»used than A

"gpecialized'f
[5+5] -

” rc weldin'gf' it

Estimate the force required in punching 25 mm? area square hole with 2 mm

thickness and UTS of the material is 1000 MPa.

Draw the neat sketches of two high, three high, four high, tandem, planetary

rolling mills. [5+5]
Bt

A I(} mm deep ¢ cylmdrlca] cup’ with diameter of 15 mm is drawn from-a circular

blank. Neglect the variation in the sheet thickness, what is the diameter of the

blank in mm?

Why recovery, recrystallization and grain growth are required after plastic

deformation of a metal. Explain these process. [7+3]

A cylindrical specimen made of annealed 1112 steel (strength “coefficient

K=750 MPa, strain hardening coefficient n=0.15) has a diameter-6f 225 mm and

125 mm high. Ttis upset at room temperature, by open die forging with flat dies to

a height of 50 mm. Assuming that the coefficient of friction is 0.2, calculate

upsetting force required at the end of the stroke. Use average pressure formula.
[10]

OR
A copper billet 150. mm in diameter and 325 mm long is extruded at 1123 K at a

speed of 300 m/s. Using square dies and assuming poor lubrication, estimate the - |

force required-in this-operation.if the.extruded diameter is 75 mm, where strength
coefficient C= 240 MPa and strain rate sensitivity coefficient m=0.06. [10]

---00000---
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.

(25 Marks)
l.a)  Define Transition Table. [2]
b)  Explain the difference between DFA and NFA. [3]
¢) Construct CFG to generate strings with any number of 1's. 2]
d)  Explain Leftmost Derivation with an example. [3]
e)  Construct PDA. for the language L= {a"b"c" | m,n >1}: 2]
f) - Define Ambiguity in CFG with-an.example. { 1 [3]
g)  Explain about Turing Machine. 2]
h)  Write a short note on Recursive languages. 3]
i) List the properties of type-3 grammar. [2]
N Define Context-sensitive grammar., [3]
NPAR.T-B
“ (50 Marks) .-

2.a) Construct NFA- with & which aceepts a- I.}nguage consisting-the- sirmgs of any.—
number of 0’s followed by any number of 1°s followed by any number of 2’s.

b)  Check whether the following two FSM’s are equivalent. [5+5]
M1 0 1
M2 0 1
' - R R
@~ | ¢ :

®

divisible by 3. [5+5]

4.a)  Construct the left linear grammar for the language (0+1)*00(0+1)*.
b)  Apply pumping lemma for the language L={a"/n is prlme} and prove that it is not
regular. : oo [5+5]
OR ol



5. Design a FA for the following Languages
a) (0*1*)*

,,...._b)(0+1)*111* .

= "0‘*1 1*+101 i

[3+3+4].

6.a) Find the GNF equ1valent to the followmg
S—AA|a
A—SS|b
b) Convert the following grammar to a PDA that accepts the language by empty

..... : stack . _
'"'"___'.‘S—»()S 11A
T A=IA0Sle. ...

[5+5] ..

7.a)  Eliminate Useless symbols from the following grammar
S—aA|a|Bb|cC
A —aB
B—a|Aa
G=cCD
D —iddd : ' : -
b) " Construct CFG Tor the PDA M ({qo,q|} {0, 1} {R,Zo}, 3, qo, zo, <I)) and 8 1s“'"'
given by
5(q0> 1 DZO)Z(qO:RZO)
8(qo,1,R)=(qo,RR)
8(qo,0,R)=(q1,R)
- 8(q1:0, Zo)=(qo, Zo) -
- 8(qo&, Zo)=(qo.€) _ :
— a(q]:I:R)E(q-I :ﬂ;r'. - S - ——e —t o — [5_‘_51 s

8.a)  Design a Turing Machine to accept L={WWR® | W is in (a+b)*}.

b) Design a TM to recognize the language L= {1"2"3" |n> 1}. [5+5]
OR

9.a) Design TM which will recognize strings contammg equal number of 0's and I's.

b) :De51gn ™ that accepts the language 00*. [5+5] " : Lo
10. a) Explam Chomsky hlerarchy of Languages.
b) Write short note on NP- hard and NP-complete problem. [5+5]

OR
11.a) Discuss about universal turing Machine.
b) Define post’s correspondence problem and show that it is undecidable. ~ [5+5]

---00000---
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Note: This question paper contains two parts A and B.

1.2)

b)
c)
d)
€)

g) Q..

h)
i)
i),

2.a)

3.a)

b)

4.2)

b)

Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.

PART- A o (25 Marks)

AB+A'C+BC = AB+A'C represents which theorem. [2]
How do you obtain dual of an expression? [3]
What are don’t cares? 2]
Explain the wired logic. [3]
Compare latch and flip flop. 2]
““Explain the timing-considerationg of sequentlal éii‘cuits ~[3]
What are the drawbacks of rlpple counters? . . [2]
Explain about state diagram. [3]
List the capabilities of finite state machine. [2]
Explain about ASM chart. [3]
PART -B (50 Marks)
Convert the given'Gray code number to equivalent binary 001001011110010.
Convert (AOF9.0EBA98.0DC),6 to decimal, binary, octal. I ST Y
OR

Simplify the following Boolean expressions using the Boolean theorems.
(i) (A+B+C) (B'+C) + (A+D) (A'+C)  (ii) (A+B) (A+B’) (A'+B)
Why a NAND and NOR gates are known as universal gates? Simulate all the

baic Gates. o T [5HS] e

Minimize the following expressions using K-map and realize using NAND Gates.

f=Ym(1,3,5,8,9,11,15) +d (2, 13).

Simplify the following boolean function using Tabular method.

F(A,B,C,D)=ym(0,1,2,5,7,8,9,10,13,15) [5+5]
OR

..,With the help. of Logm diagram and Truth Table, discuss 8x1. Multiplexer and
| MUX as well as using 4x1

Zm (1.2,4,7) usmg 8><

[10]



6.a)  Explain the operation JK master slave flip flop. Explain its truth table.
b) Explam the reahzatlon of SR ﬂ1p ﬂop, JK ﬂlp-ﬂop usmg D flip- ﬂop _ [5+5]

7.2) Reahze D- FF and T-FF using- JK;FF’ Draw the logic: dlagrams w1th thelr truth"u‘:'E

“tables.
b) Deduce the design procedure for sequential logic circuits and give the
classification of sequential logic circuits. 3 [5+5]

8.a)  Design and explain a synchronous MOD-12 down-counter using j-k flipflop.
b) . __Destgn and explam a 4-bit ring counter using D-flip- ﬂops with_relevant timing. -
_agrams - i ' [5+S] :

9.a) Design a MOD-10 rlpple counter.
b) Design and construct MOD-5 synchronous counter using JK flip flops.  [5+5]

10.a) What are the capabilities and limitations of finite state machines? Discuss.
b) Explam the procedure for state mmlmrzatlon usmg _merger graph and merger

S h ioii ey |
11.a) Drfferentlate between an ASM chart and a conventlonal flow chart
b) Explain in detail the ASM technique of designing a sequential circuit. [5+5]

--00000--
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
‘Each question ¢ carnes 10 marks and may have a, b c.as. sub questlons

PART.-A © @5 Marks)"

l. erte short notes on the following.
a) Space complexity. 2]
b) Bi-connected components. [3]
¢) Single source shortest path problem. 2]
d) Concept of job sequencing problem [3]
“vf_‘e) Multistage graphs.. g T Tl 2]
- f)-Reliability design. £ N s 31
g) Graph coloring. [2]
h) Branch and bound. [3]
i) Clique decision problem. 21
j) Cook’s theorem. [3]
PART - B (50 Marks)

2.) Fxplam UNION algorithm with example.

b)  Write short notes on amortized complexity. [5+5]
OR

3. Explain about Strassen’s matrix multiplication and derive time complexity. [10]

4, Discuss Prim’s and kruskal’s algorithms. [10]

5.a) .I »:Dlscuss the general method of gfeedy approach i y g
b) - Find the optimal solution of greedy-knapsack’ where n=3, (pl,pz,p3) (30 21,18y

(W1,W2,w3)=(18,15,10) and knapsack capacity m=20. [5+5]
6. Explain all pairs shortest paths algorithm. [10]
OR

7 Explam travelmg sales person problem and dlscuss lts _time complexity, [10]

8.2): . erte short notes on backtldckmg, general method.. ..
b) Solve the following sum of subsets problem using state space tree.
W =(7,11,13,24) and m=31. [5+5]
OR
ol Solve the following knapsack problem using branch and bound technique.
n=4, (pl,pz,p3,p4) (]O 10 1218) (W],WQ,W3,W4) (2469) and capac1ty m=15.
: [10]



10.a) Write a nondeterministic algorithm for sorting.

b) Explam the concept of satlsf'ablhty [5+5]
OR 7
11 Explam P and NP class problems in detall [10]
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This question paper contains two parts A and B.

Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questions.

(25 Marks)
State the fundamental assumptions made in the theory of torsion. 2]

Write an expression for strain energy stored in a shaft of uniform section subjected to
torsion. 3]
What are the limitations of Euler's column theory? [2]

“State the assumptions made in Winkler Bach theoty for curved beams? - 13l

" What is a beam column? Give an example, ' 2121
What do you mean by core of a column section? [3]
What are the causes for unsymmetrical bending of beams? (2]
Define shear centre. [3]

Outline qualitative stress and pressure diagram across the cross section of a thick
cylinder subjected to internal pressure. 2]

Statg the assumption§ made in Lame's theory for the analysis of thick cylinders. [3] )

PART-B
(50 Marks)
Compare the weight of a solid shaft with that of a hollow one having same length to
transmit a given power at a given speed, if the material used for the shafts is the same.

. Take the inside diameter of the hollow shaft as 0:6 times the outer diameter.
b) .
~-external diameter. The maximum’ torquc is 40% moie than the mean torque. If the sheat

“A hollow shaft is to ‘transmit 300 kW at 80 rpm.;‘The internal diaméter is 0. 6‘"‘(:)f the;

stress is not to exceed 60 N/mm?, find the external and internal diameters of the shaft.
[5+5]
OR
A hollow shaft with external and internal diameters of 120mm and 80 mm respectively
is to be replaced by a solid shaft of the same weight. Find the torques transmitted by the

~“shafts if the permissible shear stress is 100 MPa, If the solid shaft is replaced by a.
. hollew shaft of 160.mm external diameter, what is the torque transmitted for the same

b)

weight of the shafts?

For a close-coiled helical spring subjected to an axial load of 300 N having 12 coils of
wire diameter of 16mm, and made with coil diameter of 250 mm, find: (i) Axial
deflection (ii) Strain energy stored (iii) Maximum torsional shear stress in the wire.
Take modulus of rigidity as 80 GN/m’. [5+5]



4.a)

b)

A 4 m long hollow circular cast iron column with fixed ends has 200 mm external
diameter and 20 mm thickness. The column carries a load of 130 kN at an eccentricity of
30 mm from the axis of the column. Determine (i) the extreme stresses on the cross-
section and (ii) the maximum eccentricity when there is no tension anywhere on the
cross-section. The elastic modulus-of the material of the column is 60 GPa.

Derive the kaler- Bach formula 10, calculate the stress ina curved beam subjected to

‘be“dmg A A o Ll Y. A [5+5l;

5.a)

b)

6.2)

8.a)

b)

9.a)

b)

10.2) -

b)

ll.a)_

b)

OR
Derive an expression for Euler's critical load of a column with one end fixed and the
other end hinged from first principles.
Determine the section of a cast iron hollow cylindrical column 3 m long with both ends
fixed, if it carries an axial load of 800 kN. The ratio of internal to external diameter of

.. theeolumn is 5/8. Use Rankine's formula by taklng the Rankine's constant as 1/1600 and.

--~'workmg crushmg rength of materlal as 550 N/ mm’. [5+5l

A strut 30mm diameter and 2.2 m long is hinged at both ends. It carries a uniformly
distributed load of 60 N/m in addition to an axial thrust of 8000N. Calculate the
maximum stress. E=200 GPa.

Explain and draw in detail about possible stress distributions in case of an eccentrically

loaded column [5+5]

“.Illustrate w1th-s-u«1table examples about Middle-third rule and ong- fourth d1ameter rule

A rod, 2m in length and of rectangular cross-section 88 mm x 44 mm is supported
horizontally through pin joints. It carrles a vertical load of 3.3 kN/m length and an axial
thrust of 110 kN. If E = 208 kN/mm?, calculate the maximum stress induced. [5+5]

Analyze the shear center of a channel section of 400 mm % 200 mm outside and 5 mm

thick.

Explain the concept of unsymmetrical bending:"What are the conditions that sholid be

satisfied for a beam to bend without twisting? [5+3]
OR

Derive general equations for Unsymmetrical bending and also state the assumptions

made in analyzing a beam for unsymmetrical bending.

Explam the concept of shear centre w1th a suitable example [5+5]

In cése of cylmdrlcal shells, w at is ‘done to enha cé: their pressure bearmg capacny’?}

Explain how the shell behaves’ ‘wheri"such steps are taken.

A thick spherical shell, of 250 mm internal diameter is subjected to an internal pressure

of 8 N/mm?. If the maximum permissible tensile stress is 10MPa, find the minimum

thickness required. Find the stresses in the interior and exterior of the shell. [5+5]
OR

Estlmate the maxrmum and mlmmum hoop stress across the sectmns of ptpc ol" 400 mm

section.
Which shell is more efficient in resisting pressure-the cylindrical or the spherical shell?
Why? [5+5]

:=-00000---
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b)

e)

g
h)

i)

k),

3

Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART-A e g
for, B IR . (25 Marks).
Explam brleﬂy about sweep pattern and match p}ate pattern R ] e
A rectangular block of dimensions 80 x 50 x 20 mm is to be made from cast iron
by the casting process. The mould for this job is made using a wooden pattern.
Determine the dimensions of wooden pattern if machining allowance is 2Zmm on
each side, shrinkage allowance of 2% and taper allowance of 1° [3]

In a resistance welding process if the current of 10000 A supplied for 0.1 sec

""'_"”‘through a 100 p.Q-reslstance Jomt what is the heat mput requrred at weld joint?

]

A rarl track was broken at a remote locatlon whrch weldmg technique do you
suggest? Given the reason. [3]
Name any two non-destructive tests used for finding welding defects. [2]
What does each term in E-3-2-2-5-411-P in electrode designation represent?[3]
What is strain hardening? 2]
Write three differences between cold working and hot working. : [3]
What is fullering and edging in forging operation? 2]
Write any three differences between forward and backward hot extrusion process.
3]
PART-B
(50 Marks)

A cylindrical riser with diameter-to-length ratio =1 is to be designed for a sand
casting mold. The casting geometry is shown in figure, in which the units are in
inches. If the mold” constant s~ Chvorinov’s ‘rule (proportionality “constant) =
19.5 min/in?, n=2, determine the dimensions of the riser so that the riser will take
0.5 min longer to freeze than casting itself. [10]

4 - i { - - 5
v
< 7 ﬁ 1.0
2§ rachug o '/// 59
- 03 -

OR
Explain the working principle of shell mould ¢asting, hot chamber. and cold
chamiber die casting process. [10]



b)

6.a).

b)

7.a)

b

8.2)

b)

9.a)

b)

10.

11.

Why do we ddf.'the.ed;ge prepar‘fat:io"n ..before weldmg‘7 Ntlhat are the. d-ifferent ways. g &

of edge preparation techniques?

Write primary and secondary combustion equations in oxy-acetylene gas welding

process. Is it an endothermic process or exothermic process? [6+4]
OR

In a given arc-welding operation, the power source is at 20V and current is at

300.A. If the electrode travel speed-is 6 mm/s, calculate the cross-sectional area of

the joint. The. heat transfer eiﬂcmncy is 0.8 and melting efficiency is 0.30. Heat
required to melt the steel is 10 Jmm®,

Assume that two 1.5 mm thick steel sheets are being spot welded at a current of
5500 A and current flow time t=0.15 s. Using electrodes 6mm in diameter,
estimate the amount of heat generated and its distribution in the weld zone. Use
an effective resistance of 250 pQ. [5+5]

'Llst any five weldmg defects and descrlbe the consequences of thoSe defects and..jz‘

reineédies.
Can we join dissimilar materials? If so give those process names and describe the
basic principle of working. [5+5]

OR
Which welding technology out of TIG/MIG welding uses non consumable
electrode? Explain that process w1th neat diagram.

Why DC arc weldmg is more used than ACs"{'-'arc weldmg m spec1allzed'_} o

appl{caﬂons‘? T fo My g F— S [5+5]

Estimate the force required in punching 25 mm? area square hole with 2 mm

thickness and UTS of the material is 1000 MPa.

Draw the neat sketches of two high, three high, four high, tandem, planetary

rolling mills. [5+5]
OR

A 10 mm deep cylindrical cup with diameter of 15 mm is drawn from-a circular

blank. Neglect the variation in the sheet thickness, what is the diameter of the
blank in mm?

Why recovery, recrystallization and grain growth are required after plastic
deformation of a metal. Explain these process. [7+3]

A~ cylindrical specimen made of annealed 1112 steel (strength' coefficient

K= 750 MP'I suain hardcning coeff’cient n=0. 15):h15 '¢1 diamctcr 01’ 22’5 mm and

a height of 50 mm. Assummg that the coefﬁc1ent of frlctlon is 0.2, calculate

upsetting force required at the end of the stroke. Use average pressure formula.
[10]

OR

A copper billet 150 mm in diameter and 325 mm long is extruded at 1123 K ata

speed of 300 m/s. Using square dies and assuming poor lubrlcatlon, ‘estimate the

foree required in this‘operation if the éxtruded diameter is 75 mms where strength. -

coefficient C= 240 MPa and strain rate sensitivity coefficient m=0.06. [10]

---00000--~
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Part B consists of 5 Units. Answer any one full question from each unit.
Each questlon carrles 10 marks and may have a, b cas sub questlons

PART 7 U i e A ol
(25 Marks)
1.a)  Define Transition Table. 2]
b)  Explain the difference between DFA and NFA. [3]
¢)  Construct CFG to generate strings with any number of 1's. [2]
d)  Explain Leftmost Derivation with an example. [3]
e) ... Conistruct PDA for the language L= {a"b"c" | m, nxl} . I 2]
f) .- Define Ambiguity in CFG with-ani example. .7 T 3]
&>~ Fxlain abigik Turmg, Machine"" & e i 7
h)  Write a short note on Recursive languages. [3]
i) List the properties of type-3 grammar. [2]
j)  Define Context-sensitive grammar. [3]
PART-B
(50 Marks)

2ay—C onstruct NFA with & which-aecepts-a language-consisting-the-strings-of-any——
number of 0’s followed by any number of 1°s followed by any number of 2’s.

b)  Check whether the following two FSM’s are equivalent. [5+5]
i1 0 1
M2 0 1
—5 A B8 D .
—= P R R
& " c ; :
® . .
c D B
® P Q
® | c | »

e O i . OR
3.a). »-”'Deﬁne Moore and Mealy machmes w1th examples : »
b) ~Design FA to accépt string with ‘a’ and ‘b’ such that the number of a's are
divisible by 3. [5+5]

4.a)  Construct the left linear grammar for the language (0+1)*00(0+1)*.
b)  Apply pumping lemma for the language L={a"/n is prime} and prove that it is not
regular. ) [5+5]
" “OR



5. Design a FA for the following Languages
a) (0*1%)*
LR DA BT G o
"oy (1 T*+101). _ e pe3e]

6.a)  Find the GNF equivalent to the following
S— AA]a
A—SS|b
b) Convert the following grammar to a PDA that accepts the language by empty
stack :
" Ss0ST1|A e
S AIA0|Se. .

[5+5] .

7.a)  Eliminate Useless symbols from the following grammar
S—aA|a|Bb|cC
A — aB
B—alAa
G5 cCD
~D—iddd ' : ; k5 T
b)"""wConstruct CFG for the PDA M ({qo,ql} {0, 1} {R Zo} S, qo, Zo, (I)) and & is
given by
8(qo,1,Z0)=(q0,RZo)
8(qo,1,R)=(q0,RR)
3(qo,0,R)=(q1,R)
8(q1;9, Zo)=(qos Zo)
8(qo.&, Zo)=(qo,&)
B R | ———ists——

8.a)  Design a Turing Machine to accept L={WW®| W is in (a+b)*}.
b) Design a TM to recognize the language L= {1"2"3" | n> 1}. [5+5]
OR
9.a)  Design TM which will recognize strings contammg equal number of 0 's.and I's.

b) De51gn ™ that accepts the language 00*. [5+5] " - -
10.a) Explam Chomsky hlerarchy of Languages.
b) Write short note on NP- hard and NP-complete problem. [5+5]
OR
11.a) Discuss about universal turing Machine.

b) [5+5]

---00000---
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This question paper contains two parts A and B.

Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questions.

PART- A

(25 Marks)

State the fundamental assumptions made in the theory of torsion. 2]
Write an expression for strain energy stored in a shaft of uniform section subjected to

torsion. 3]
What are the limitations of Euler's column theory? 2] ...
"""‘:State the assumptions made in kaler Bach theory for curved beams‘7 3L
" _What is a beam column? Give an.example. LT 2]

What do you mean by core of a column section? [3]

What are the causes for unsymmetrical bending of beams? [2]

Define shear centre. [3]
Outline qualitative stress and pressure diagram across the cross section of a thick

cylinder subjected to internal pressure. [2]

Stat¢ the assumptions made in Lamgé's'theory for the analysis of thick’cylinders. {3]-.

PART-B
(50 Marks)
Compare the weight of a solid shaft with that of a hollow one having same length to
transmit a given power at a given speed, if the material used for the shafts is the same.

“A hollow shaft is to transmit 300 kW at 80 rpm.. The internal diameter is 0. 6 of the;

stress is not to exceed 60 N/mm?, find the external and internal diameters of the shaft.
[5+5]
OR
A hollow shaft with external and internal diameters of 120mm and 80 mm respectively
is to_be replaced by a solid shaft of the same weight. Find the torques transmitted by the

""_:_f:"ishafts if the permissible shear stress is 100 MPa. If the solid shaft is replaced by a.
. hollow shaft of 160.mm external diameter, what is the torque transmitted for the same’

b)

weight of the shafts?

For a close-coiled helical spring subjected to an axial load of 300 N having 12 coils of
wire diameter of 16mm, and made with coil diameter of 250 mm, find: (i) Axial
deflection (ii) Strain energy stored (m) Maximum torsional shear stress in the wire.
Take modulus of rlgldlty as 80 GN/m”. _ [5+5]



4.a)

b)

b)

6.2)

b)

‘working crushing strcnglh of material as 550 N/mm

A 4 m long hollow circular cast iron column with fixed ends has 200 mm external

diameter and 20 mm thickness. The column carries a load of 130 kN at an eccentricity of

30 mm from the axis of the column. Determine (i) the extreme stresses on the cross-

section and (ii) the maximum eccentricity when there is no tension anywhere on the

cross-section. The elastic modulus-of the material of the column is 60 GPa.

Derive the kaler- Bach formula fo; -calculate the stress ina curved beam subjected. 10

bending. . . - : :_ a 0 B A[545]

OR :

Derive an expression for Euler's critical load of a column with one end fixed and the

other end hinged from first principles.

Determine the section of a cast iron hollow cylindrical column 3 m long with both ends

fixed, if it carries an axial load of 800 kN. The ratio of internal to external diameter of

thecolumn is 5/8. Use Rankine's formula by taking the Rankine's. constant as 1/1600 and.
‘ 5451

A strut 30mm diameter and 2.2 m long is hinged at both ends. It carries a uniformly
distributed load of 60 N/m in addition to an axial thrust of 8000N. Calculate the
maximum stress. E=200 GPa.

Explain and draw in detail about possible stress distributions in case of an eccentrically

~_loaded column. .. [5+5]

8.a)

9.a)

b)

! o.a)'.

b)

1la)

b)

.a) ....v-.Il‘l-usf‘:rate with'su
b)

Eln case of cyimdr:ca] shells, wha ) 1s'd0ne to en , ce thelr pressu

1table examples about Mrddle-t.h.lrd'-rule and one-fourth dlameter rule

A rod, 2m in length and of rectangular cross-section 88 mm x 44 mm is supported
horizontally through pin joints. It carrles a vertical load of 3.3 kN/m length and an axial
thrust of 110 kN. If E = 208 kKN/mm?, calculate the maximum stress induced. [5+5]

Analyze the shear center of a channel section of 400 mm x 200 mm outside and 5 mm

thick. |
_Explain the conccpt of unhymmelricai bending: ' What are the condﬂmns that should be

satisfied for a beam to bend without twisting? [5+5]
OR

Derive general equations for Unsymmetrical bending and also state the assumptions

made in analyzing a beam for unsymmetrical bending.

Explam the concept of shear centre with a suitable example [5+5]

-bearing capacrty‘7

A thick spherical shell, of 250 mm internal diameter is subjected to an internal pressure

of 8 N/mm?. If the maximum permissible tensile stress is 10MPa, find the minimum

thickness required. Find the stresses in the interior and exterior of the shell. [5+5]
OR

Estimate the maximum and minimum hoop stress across the sections of pipe of 400 mm

ternal diaméter atid, 100 mm thrck the pipe contdins a fluid at a pressure of 8N/mm” %

. Also sketch the radlal pressure- distribution and hoop stress: “distribution across the

section.
Which shell is more efficient in resisting pressure-the cylindrical or the spherical shell?
Why? [5+5]
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This question paper contains two parts A and B.
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Part B consists of 5 Units. Answer any one full question from each unit.

PART A o -': 4 (25 Marks)

Write short notes on the following.

a) Space complexity. 2]

b) Bi-connected components. [3]

¢) Single source shortest path problem. 2]

d) Concept of job saquencmg problem [3]
-""'ffe) Multistage graphs.. S e 2]
" f)Reliability design. - £ [3]

g) Graph coloring. 2]

h) Branch and bound. [3]

i) Clique decision problem. 2]

J) Cook’s theorem. [3]

PART - B (50 Marks)
~ Explain UNION algonthm with example. '
Write short notes on amortized complexity. B 51

’,",'.erte short notes on. baci\tmcl\mg general method

OR
Explain about Strassen’s matrix multiplication and derive time complexity. [10]

Discuss Prim’s and kruskal’s algorithms. [10]

:DISCUSS the general method of greedy approach

Find the optifnal solution of greedy-knapsack® where =3, (p],pz,p3)*‘-(30 21,18); G,

(wi,w2,w3)=(18,15,10) and knapsack capacity m=20, [5+5]
Explain all pairs shortest paths algorithm. [10]
OR

Explam travelmg sales person problem and dlscuss 1ts time complexrty [10]

Solve the following sum of subsets problem using state space tree.

W =(7,11,13,24) and m=31. [5+5]
OR

Solve the following knapsack problem using branch and bound technique.

n=4, (p1,p2,p3,p4)=(10,10,12,18), (wl,wz,w3,w4) (2469) and capacrty m=15.

[10]




10.a) Write a nondeterministic algorithm for sorting.
b) Explain the concept of satisfiability. [5+5]
11. -~ Explain P and NP:class problems in detail. [10]
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B .Each question ¢ cames lO marks and may have a, b, c.as. sub questions

l.a) AB+A'C+BC = AB+A'C represents which theorem. [2]

b) How do you obtain dual of an expression? 3]

¢) What are don’t cares? [2]

d)  Explain the wired logic. [3]

e)  Compare latch and flip flop. . o 12]

f) * “Explain the timing considerations of sequential cn‘cmts 7 e 3]

g) - .What are the drawbacks of ripple counters? ... ~. - S 2]

h)  Explain about state diagram. [3]

i)  List the capabilities of finite state machine. 2]

j)  Explain about ASM chart. [3]

PART - B (50 Marks)

2.a)  Convert the given Gray code number to equivalent binary 001001011110010.

b)  Convert (AOF9.0EBA98.0DC)i6 to decimal, binary, octal. - [5+5]

OR

PART A s‘fﬁf.‘,',... . - (25 Marks)

3.a)  Simplify the following Boolean expressions using the Boolean theorems.
(i) (A+B+C) (B'+C) + (A+D) (A'+C) (i) (A+B) (A+B’) (A"+B)
b) Why a NAND and NOR gates are known as umversal gates? Simulate all the

.:bas1c Gates.

[5+5]

4.a) Minimize the following expressions using K-map and realize using NAND Gates.
f=Ym(1,3,5,8,9,11, 15) +d (2, 13).
b)  Simplify the following boolean function using Tabular method.
F(A,B,C,D)=Ym(0,1,2,5,7,8,9,10,13,15) [5+5]
OR

5. . With the help.of Logic diagram and- Truth Table, -discuss 8x1. Multiplexer and.
,7) using . 8><l,,. MUX as well as using 4x1 -

~th en"' realize f (x

MUX.

4_‘y,z) Zm(l '2-_

9,

4

[10]




6.a)  Explain the operation JK master slave flip flop. Explain its truth table.
b) Explam the reahzatlon of SR ﬂ1p -flop, JK flip- ﬂop usmg D ﬂlp-ﬂop [5+5]

Y . OR L
7.a) 'Reahze D- FF and T -FF usmg JK-FF Draw the loglc dragrams w1t thelr truth"'":
“cables. ) e
b) Deduce the design procedure for sequential logic circuits and give the
classification of sequential logic circuits. [5+5]

8.a) Design and explain a synchronous MOD-12 down-counter using j-k flipflop.
b) . Design and explain-a 4-bit ring, counter using D- ﬂlp ﬂops with. relevant timing . -
_agrams : - : ' [5+5] T

9.2) Desrgn a MOD-10 rlpple counter.
b) Design and construct MOD-5 synchronous counter using JK flip flops.  [5+5]

10.a) What are the capabilities and limitations of finite state machines? Discuss.
b) Explain the procedure for state m1n1mrzat10n usmg merger graph and merger ..

n o 20 |
11.a) leferentrate between an ASM chart and a conventlonal flow chart
b) Explain in detail the ASM technique of designing a sequential circuit. [5+5]
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~ l.a) Define ecosystem. Give the classification of ecosystems and deSCI'leN":'-;
e b) — Distinguish between food chain-and food web. #-- " e e’ [1243]

2.a) What is a natural resource? Distinguish between renewable and non-renewable
energy resources.
b)  What are floods? Mention flood control measures. [12+43]
""""" '“‘""Deﬁne the terrfis; genetlc leCl‘Slty, specnef; diversity and ecosystem:diversity.
b) ;- Explain the inZsifu.and ex-situ fagasyres of consérvation of biodiversity.  [6+9]

4.3) Define water pollution. What are the various sources of groundwater pollution?

b)  Write the impacts of modern agriculture. [9+6]
5.a)  Write the global impacts of air pollution.
b) . Write about Earth Summit. ' [12+3]
" 6a) WhatisEIA? - S B
b)  What are the different types of environmental impacts? [6+9]
7. Write the salient features of Forest Conservation Act. [15]

8. Define the term sustainable development. Describe-the role of an individual in_ -
conservation of natural resources. " [15]

~==00000-—




Code No: 54063 R09
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B.Tech II Year II Semester Examinations, May - 2017
MECHANICS OF FLUIDS AND HYDRAULIC MACHINES
(Common to ME MIE)

Time:-3 hours

. e Max. Marks: 75
, Answer any ﬁve questlons w -
* All questions carry equal marks

l.a) Define Viscosity, Specific gravity, Real fluids and ideal fluids, Absolute pressure and
gauge pressure and total pressure.
b)  State difference be_tween-.,Piezometver .and-differential manometer. o S [8+7_']‘_ .

2. Coefficient of discharge for a venturiieter used for mieasuring the-discharge of an
incompressible fluid was found to be constant provided that the rate of flow exceeds a
certain value. Show that under these conditions the loss of head in the convergent
portion of the venturlmeter can be expressed by kQ? m where k is a constant and Q is
the rate of flow in m*/s. Find k for a venturimeter which has an inlet diameter 5 cm,
throat diameter 2. 5 cm and constant Cd = 0.94. Denve the formula from Bernoulll s

prmclple
3 Derlve Darcy s equatlon for the determmatlon of loss of head due to fr1ct10n in p1pe
[15]

4.a) A smooth flat plate of size 6 m by 3 m is towed in a liquid of density 900 kg/m® and
v15c051ty 0.12 p01ses at a uniform velocity of 2.5 m/sec The motion is parallel to the

lammar? Calculate the surface drag oni both the 51des of plate

b)  What is meant by Magnus effect? et [8+7]

(s - .

g g = 0 2( u]u + I/u2 )
S Prove that for a curved radial vane the efficiency is given by 77 = =
1
E _i6. Diavsi'f-*.,a...-::schematiciiaiagrafm of a Francis.turbine and:..e;(plain briefly. its. QQI’\StI‘UCtIOI’]_‘._‘. I
and working, [15]

7.a)  Explain the terms (i) Cavitation (ii) Water hammer.
b) Draw and explain operating characteristic curves of turbines under constant head.
[7+8]

:8. A centrlfugal pump mpe]ler whose external and 1nternal dlameteis dre 400 mm and

200 mm respectively is running at 950 r.p.m. The rate of flow through the pump is

0.035m’/s. The suction and delivery heads are 5 m and 25 m respectively. The

diameters of the suction and delivery pipes are 120 mm and 80 mm respectively. 1f

the outlet vane angle is 45°, the flow velocity is constant and equal to 1.8 m/s and

power required to drive the pump is 15 kW, determine:

a) Inlet-vane angle -~

b) Theé overall efﬁmency A "

¢) The manometric efficiéncy. " s S bt "k [151
---00000---
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Answer any five questions
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l.a) _ Explain the measurement of actlve power in a 3 ¢ circuit by two watt meter -
_‘miéthod. N ;
b) - Thetwo wattmeter-method is used to teasure power in a 3-¢ load The wattmeter‘-'
readings are 400W and -35 W. Calculate i) the total active power ii) reactive
power. [7+8]

2.a) Derive the expression for response in a R-L circuit excited by d.c source using
time domain approach.
b)  For the circuit'shown.in the figure l ﬁnd the current equatlon whien the sw1tch ‘S fa
is.opened at t=0), Use time domain approach S 78]

SovV _7T
Figure: 1
3. Derive the response of an RLC series circuit when given a sinusoidal excitation.
Use time domain approach. [15]

4.a) _j_-Def ne poles and zeroes Explam the srgmﬁcance of poles and z‘
- _functions. [ : -

b)  For the circuit shown in the fi f'gure 2 ‘find Var (s) z,, (s) | [8+7]

s+ network

Figure: 2



5. Find the transmission parameters, Y-parameters for the following circuit shown in

figure 3. [15]
: LD N LT i o TGNy

6.

figure 4. [15]

Figure: 4

7.a)  Derive the necessary equations for the design of constant-K type low pass filter.
b) Design a low pass filter (both T and 7 sections) having a cut off frequency of B
2kHz to operate with a terminated load resistance of 500 Q. [7+8]
8.a)

The sweep voltage wave form is shown in the figure 5. Find the exponential form
of fourier series. Draw the frequency and phase spectrums.

Figure: 5

b)  What is Fourier Transform? Explain the properties of Fourier transforms. [10+5]

~=:00000---
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l.a)

b)

2

3.a)

b)

4a)

b)

" a) Fissile and fertile- materlals

Answer any five questions
All questions carry equal marks

~ Describe the schematic arrangement of a thermal power statlon and explam the

functlon of each-briefly. R i e
~A-stéam power station spends Rs: 30- lakhs per annum for coal used in the station:—
The coal has a calorific value of 5000 kcal/kg and costs Rs. 300 per ton. If the
station has thermal efficiency of 33% and the electrical efficiency of 90%, find
the average load on the station. [10+6]

Differentiate between:

" b) Fission and Tusion 2 e Pt e ¥ .-
¢) Natural and enriched uranium. [5+6+5]

Explain the difference between radial distribution system and ring-main
distribution system.
Compare underground and over head distribution systems [8+8]

Explam a method of solving Smgie phase AC dlstrlbutlon system 1n Wthh the-"'? :II

power factors of loads are referred to respective loz ad voltages.

A single phase distributor 2 km long supplies a load of 120 A at 0.8 power factor
lagging at its far end and a load of 80 A at 0.9 power factor lagging at its
midpoint. Both power factors are referred to the voltage at the far end. The
resistance and reactance per km (go and return) are 0.05 ohms and 0.1 ohms

_respectively. 1f the voltage at the far end is mamtamed at 230 V, cal.culate

Ay Voltage at the sending end. .-" =" ™ S et E
iy Phase angle between the voltages af the two ends ---- foe e [B48] R

Draw the layout of a typical 11KV/400V Indoor substation and explain the
equipments in detail. [16]



Explain the importance of voltage control. List out the different methods of
voltage control. [16]

._,‘.portance in.an cleu.l ic supply" system [16]

What is power factor tariff? Classify different types of power factor tariffs.

A consumer has an annual consumption of 70,800 kWh. The charge is

Rs.100 per kW of maximum demand plus 5 paise per kWh.

i) Find the annual bill and the overall costs per kWh if the load factor is 40 %.

_ii) What is the pverall cost per kWhif:

‘1) Consumption was reduced by 25 % with the same load factor?

2) Consumption remains the same as in (i) but the load factor is reduced to
30%? [8+8]
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PART-A -~ ° - @Marks) |

1.a) " Differentiate between subcritical flow and supercritical flow. [2]
b)  What is hydraulic jump? [3]
¢)  State Rayleigh’s method of dimension analysis. [2]
d)  What are geometric, kinematic and dynamic similarities? [3]
e)  State the principle of Angular momentum. 2]

f) . Explain Hydraulic efficiency. mechanical efficiency and overall efficiency. [3]

g) . Explain about surge tank in turbines. - e T T (2]

h) “--Define specificspeed of turbine: : —_— N " B

i) Differentiate between single stage and multi stage pump. 2]

J) Define utilization factor and capacity factor. [3]
PART-B (50 Marks)

2.a)  Derive expression for kinetic energy correction factor, _
b) © Velocity distribution in an open rectangular channel is given by: V=3y"”. If the )
... width of the channel is 10 m and the depth of flow is 1m,:find. the averagg .
velocity of the cross section, energy correction factor and momentum correction
factor. [5+5]
OR
3.a)  Define hydraulic jump. Explain various types of hydraulic jump. Derive the head
loss in hydraulic jump.
b) .Agate is to be-suddenly dropped info a place closing a rectangular-chiannel 2 m-,
“deepand 3 m widé iniwhich 6 cumec of water is flowing at a depth of 1:2 m. Will-~
‘the ‘water spill over the sides? What will be the velocity and height of surge
produced? [5+5]

4.a)  Explain about different types of forces acting in moving fluid.
b)  The pressure difference Ap in a pipe of diameter D and length due to turbulent
...flow. depends on the. velocity V, viseosity p, density-p and roughness k. Using .~

.- Bickingham’s mtheorem, obtain-expression for Ap.~ ™ T [548] AT
5.a)  What are different types of dimensionless numbers and explain them?
b) A ship model of scale 1/50 is towed through sea water at a speed of 1 m/s. A force
of 2 N is required to tow the model. Determine the speed of ship and propulsive
force on the ship, if the prototype is subjected to wave resistance only. [5+5]



b)

7.a) - 1

Show that the force exerted by a jet of water on an inclined fixed plate in the
direction of the jet is given by Fy=p aV’ Sin® 0, where a = Area of the jet,
V = velocity of the jet and 0 = inclination of the plate with the jet.

A jet of water having a velocity of 20 m/sec strikes a curved vane which is
moving with a velocity of 9 m/sec. The vane is symimetrical and i$ so shaped that
the jet is deflected through 120 degrees. Find the angle of thejet at inlet of the
vane if there is no shock. What is the absolute velocity of the jet at outlet in
magnitude and direction and the work done per second per unit weight of water
strikings. Assume the vane to be smooth. [5+5]

OR

'Wtwo tittses the foree Lxerlt_d by lhc 1ct on an ﬁhed vemcal plane

b)

8.a) ..
ot draﬂ 1ubes

9.a)

A jet of water of 10 cm diameter is discharging under a constant head of 80 m.
Find the force exerted by the jet on a fixed plate. Take coefficient of velocity as
0.9. [5+5]

A turbine develops 7355 kW* under a head of 24 7 at 210 rpm What is lts

specific speed? Indicate the type of turbine suitable for this purpose. If this turbine

is tested in the laboratory where the head of water available is only 7.5 m, what

power will it develop at what speed? [5+5]
OR

Define the term unit power, unit speed and unit discharge with reference to a

:ﬁi:hydraullc turbing. /And also derive fhe mpressmn forthese terms, : -

b)

10.2)

b)

11.a)

...,.._,_']><IO Py(abs.)..and ~vapour pressure of water is 2.kP, (abs.). The head loss in

_A-tutbine develops.9000 kW swvhen running at a. speed of 140/ rpm- and under a.u: ;

head of 30 m. Determine the specific speed of the turbine. [5+5]

Define cavitation. What are the effects of cavitation? Give the necessary

precaution against the cavitation.

The diameter of an impeller of a centrifugal pump at inlet and outlet are 300 mm

and 600 mm respectively. The velocity of flow at outlet is 2.5 m/sec and vanes are .

set back at an angle of 45 degrees at outlet. Determine the minimum starting

speed of the pump if the manometer efficiency is 75%. [5+5]
OR

What are the various applications of Hydroelectric power plant.

A centrifugal pump rotating at 1000 rpm delivers 160 liters/s of water against a

head u{' 30 m. The pump is installed at a place where atmospheric pressure is

‘_i.<--':bl1ClI(}n pipe IS equ1valent to 0.2.m of water. Calcuiate m1n1mum NPSH. [5+5]
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This question paper contains two parts A and B.

Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART- i b

iy : (25" Marks)
Define phase sequence. 2]
List the advantages of three phase system over a single phase system. [3]
Explain about Steady state or forced response [2]
How do you interpretate time constant in transient analysis. [3]
Why y-parameters are called as short circuit parameters? [2]
Write the condition of reciprocity and symmetry interms of h-parameters. [3]:
How do you distinguish a Unbalanced and balanced symmetrical T- section. 712]
How do you define Voltage and current transfer ratio? [3]
What do you understand by complex frequency and its usage? [2]
Explain the condition for even function symmetry. [3]

PART B
(50. Marks)

'How do you measure the actlve reactwe power an __A_:.power factor.,_o f:a balanced three

Derive the relationship between line and phase voltages and currents in a star connection.
[5+5]
OR
A delta connected load has a parallel combination of resistance 5Q and capacitive
reactance —j5Q. in each phase. If a balanced three phase 400V supply-is applied between

| -':Imes, find the phase currents and lme currents and draw the phasor d;agram [10]

For the following figure 1, the switch is closed at positionlat t=0. At t=0.5 m Sec, the
switch is moved to position 2. Find the expression for the current in both the condition
and Sketch the transient current. [10]

- 4
-
1

So L

0-5H

- Figure: 1
OR



Toe

8.a) .-

Derive the condltlon for Reciprocity and symm
- representation. 5
by

Explain the transient response in time domain with constant DC excitation as input for a
RC circuit. Draw the voltage waveform across R and C. [10]

rst the necessary cnndltlons for r nsf‘er functlon S : A
Find the pole zero locations of the current transfer ratro I, / 11 in s- domam for crrcurt
shown in figure 2. [5+5]

4H

Figure: 2
OR . : I
For the network shown below ﬁgurc 3,‘S’is swrtched on at t=0:"Findthe drrvmg pomt
impedance and the source current in s- domain. ™" o o - oy

Figure: 3

The Z-parameters of'a cireuit are given by
Zn=421=1,22=3;2,=3

Obtain the transmission parameters. [5+5]
OR
Determine the Z-parameters for the network shown in figure 4. [10]
i
' 0 fL' ) 0 ] IQ— A~

Figure: 4



10.a) Explain in detail about the exponential form of a Fourier Series.
b) List the properties of Fourier transform.
r series for,the:foll

11.a) Find 'a and b cGefficients of Foirie
figure 5.

el e I I

Figure: 5
b) Explain the design procedure of constant ‘K” high pass filter. _ [6+4]
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et S (25 Marks)

l.a)  Show that V»" = w2 where r= Xi+yj+zk and r= ];I 2]
b)  Find the values of a,b,c so that
F= (x+2y+az)f+(bx—3y—z)j'+(4x+cy+2z)l€ is irrotational. [3]
¢) ... What are Dlrlchlet s'conditions.for t_he existence.of Fourler serles? [2].
d) :.;jj'ff'j':‘Flnd ‘the Fourigr ransform of f{x)= e_lxl P ) : [3] -,
¢)  Construct the forward difference table from the followmg data: 2]
X: 0 10 20 30

y: 0 10174 ]0.347 |0.518

(x y,) i=1, 2 ..... n £ Pz T [3]

g  If the first two approximations x; and x, for the root of x°—3x—4=0 are

2.125 and -3 respectively, find x; by the method of false position. [2]
2 3
h)  Find the LU decomposition for the matrix 4 = ( ‘. ?}. [3]
i) Approximate _[sin.\' dx using the 2-point Gauss-Legendre formula. [2]
0
r dx I |
1) Evaluate .[— using Simpson’s — rule with = —. [3]
o X 3 4
' PART-B
(50 Marks)

2.a)  Find the values of a and b so that the surfaces ax* —byz = (a+2)xand 4x*y+z3 =4
intersect orthogonally at the point (1,-1,2).
b)  Prove thath(VxF):V(V-F)—sz. [5+5]
OR



3.a)  Find the work done by the force F = 3x2—6yz [+ 2y+3xz) j+(1—4xpz> k in moving
J Xy,

a particle from (0, 0, 0) to (1, 1, 1) along the curve C:x=1¢ y:tz, z=1.

b)  Use Green’s theorem to evaluate ny 2 de+(x*+37%)d , where cis the bounda
y y ry

. lofthe region eﬂclosed by y=x aﬂd P=x. :'_ff : 15+5)./
4. Find the Fourier series expansion of the function
2+x, 2<x<0 11 z’
= s +4)= . Hence show that —+—+-—+......="—
7 (x) {2_)@ - f(x+4)=f(x) e show tha Tt et g
[10]-
:OR
. . . |x <1
5.a)  Find the Fourier integral representation of f (x) = [ | | i
x>
e—as
b)  Find the inverse Fourier sine transform of [5+5]
s

6.2) f ) Yap = 24..‘y 4 . 32 Yo —35 y32 =40, find “yys using  ‘Gauss ',,fo’r\i;'zir"d
"W'dlfference M . -
b) Use Lagrange’s interpolation formula to find a polynomial of least degree which suits the
following data: [5+5]

X: 0 |1 3 4
y: 5 |6 50 | 105

7.a) Fita polynom:a[ of second degree fo the following d'ata by the method ofleast square.‘
X: 0 1 2 o
y: 1 6 17

b) Fita curve of the form y = ae™ for the following data: [5+5]

X: 1 2 3 4
y: 1.65 |2.70 | 4.50|7.35

8.a) Find" a root of the equation ¢*—x=2 using bisection method corréct to 3idecimal
Places.
b) Compute J10 using Newton-Raphson method correct to 3 decimal places. [5+5]

OR
9. Solve the system of equations 1Qx+y+z=12,2x+ 10y+z=13, 2x+2y+]02—14 by

"bl s iteration method and GauSS Selde] iteration method.




10.a)

b)

11.a) |

b)

Evaluate I > using Trapezoidal rule with /= L) .
ol+x 6
Apply shooting method to solve the boundary value problem
Y'=6y> =0, y(0)=1, y(0.5)=0.44. [5+5]
TIN5 R cuNROT oSN o S ¥
Given that p— 2+\/E » ¥():=1.'Eind approximate value of y at x=2using : Euler’s

modified method.
Find the largest eigen vector and the corresponding Eigen value of the matrix

[5+5]
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N 'PART A e e

(25 Marks)
l.a)  What is DBMS? What are the goals of DBMS? [2]
b) Explain about DDL and DML languages. [3]
c¢)  Explain views in SQL language. [2]
d)  Explain domain relational calculus. _ = 3] .
e) ““Define loss Ius"s"jom decomposmon with example:: o - Y f “[2]5
f) - What is the difference between’3INE and BCNF? . °. ./ LA A3
g)  What is locking Protocol? [2]
h)  When are two schedules conflict equivalent? What is conflict serializable schedule?
3]
i)  Why are tree-structure indexes are good for searches, especially range selections. [2]
J)  What is the main difference between ISAM and B+ tree indexes? [3]
. PART-B. -
R (50 Marks)
2.a)  What are the main components in a DBMS and briefly explain what they do.
b) Explain the following:
1) View of Data ii) Data Abstraction 1iii) Instances and Schemas. [5+5]

OR
3.a) _Develop ER-Diagram for a hospital with a set.-of patients and-a set of medical

.~dociors. Associated” w1th each paliem a log of: the various tests “and examinations

conducted.
b)  What is relation? Differentiate between a relation schema and relation instance define the
term arity and degree of a relation? What are domain constraints? [5+5]

4.a)  Explain the fundamental operations in relational algebra with examples.
b)  Explain the following Operators in SQL with examplcs
""“,:11:1) SOME T ii) IN T -~ 1ii) EXCEPT iv) EXISTS "[’5+"5-] .
. JOR
5.2) Let R—(ABC) and S (DEF) let r(R) and s(S) both relations on schema R and S Give an
expression in the Tuple relational calculus that is equivalent to each of the following.
1) 65-9(1) i) [Tar ( oc=p(rxs)) i) rNs
b)  What are integrity constraints? Define the terms primary key constrains and foreign key
constraints. How are these expressed in SQL? [5+5]



6.a)

b) -

R(ABCDEFGH), F={ AB—)G; BD->EF, AD>G A%H}

Explaln the Time Stamp - Based Concurrency Comrol pmtocol

-f:. Explaln Deletion and insertion: OpL.FElUDI'lb in ISAM thh examples .

What is normalization? What are the conditions are required for a relation to be in 2NF,
3NF and BCNF explain with examples.
Conipute the closer of the following set of functional dependencies for 4 relation s(.heme

R(AB,C.D,E)~ F={A>BC,CD>E, B>DESA}

List out the candidate keys of R. [5+5]
OR

What are the conditions are required for a relation to be in 4NF and 3NF explain with

examples.

Compute the closer of the following set of functional dependencies for a relation scheme.

i t'the cand1date keys of R.

What is transaction? Explain the ACID Properties of transactions.

Explain the Check point log based recovery scheme for recovering the database. [5+5]
OR

Describe the steps in crash recovery in ARIES.

How does Extendable hashing use a directory of buckets? How does it handles 1nsert and

delete operations. [5+5]
OR

Explain how insert and delete operations are handled in a static hash index.

Explaln deletion and 1nsertlon operatlon in B+ trees. ) [5+5]
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o : (25 Marks)

1.a) leferen‘uate between subcritical flow and supercritical ﬂow R [2]
b)  What is hydraulic jump? 3]
c)  State Rayleigh’s method of dimension analysis. 2]
d)  What are geometric, kinematic and dynamic similarities? [3]
e)  State the principle of Angular momentum. 2]
f)  Explain Hydraulic efficiency, mechanical efﬁmency and overall efﬁmency [3]
g)  Explain about surge tank in turbines. [2]
h)  Define specific speed of turbine. ez N, [3]
i)  Differentiate between single stage and multi stage pump. [2]
J)  Define utilization factor and capacity factor. [3]
PART-B (50 Marks)

2.a)  Derive expression for kinetic energy correction factor,

b) - :';:Ve}ocny dlstnbutlon 1n an open rectangu]ar channel 1s given by: V 3y/z If the

veloc1ty of the Cross sectlon, energy correctlon factor and momentum correction
factor. [5+5]
OR
3.a)  Define hydraulic jump. Explain various types of hydraulic jump. Derive the head
loss in hydraulicjump

,,,,,, is Im,:find. the average .. =

b) - Acgate is to be-suddenly dropped into a place closing a rectangular channel 2 me
’"deep and 3 m wide in‘which 6 cumec of water is flowing at a depth of 12 m. Will- ©
"“the water spill over the sides? What will be the velocity and height of surge

produced? [5+5]

4.a)  Explain about different types of forces acting in moving fluid.
b)  The pressure difference Ap ina pipe of diameter D and length due to turbulent
'.'.‘.v.f:Buckmgham sn theorem obtam expressmn for Ap [5+5]
5.a)  What are different types of dimensionless numbers and explain them?
b) A ship model of scale 1/50 is towed through sea water at a speed of 1 m/s. A force
of 2 N is required to tow the model. Determine the speed of ship and propulsive
force on the ship, if the prototype is subjected to wave resistance only. [5+5]



6.a)  Show that the force exerted by a jet of water on an inclined fixed plate in the
direction of the jet is given by F,=p aV” Sin’ 0. where a = Area of the jet,
V =velocity of the jet and 6 = inclination of the plate with the jet.

b) A jet of water having a velocity of 20 m/sec strikes a curved vane which is
moving with a velocity of 9 m/sec. The vane is symmetrical and is so shaped that
the jet is deflected through 120 degrees. Find the angle of the jet at inlet of the
vane if there is no shock. What is the absolute velocity of the jet at outlet in
magnitude and direction and the work done per second per unit weight of water
strikings. Assume the vane to be smooth. [5+5]

OR

7.a)  Proye that the force exerted by a.jel of water on a fixed semi-circular plate in the . -
direction of the jet when the jet strikes at the centre of the semi-circular plate is

two times the force exerted by the jet on an fixed vertical plane.

b) A jet of water of 10 ¢m diameter is discharging under a constant head of 80 m.
Find the force exerted by the jet on a fixed plate. Take coefficient of velocity as
0.9. [5+5]

8.a) . What are the uses of a draft tube? Pescribe with neat-sketches different types of . .-
drafttubes.

b) A tirbine develops 7355 kW' undér-a head of 24.7 i at 210 rpm: What is its

specific speed? Indicate the type of turbine suitable for this purpose. If this turbine

is tested in the laboratory where the head of water available is only 7.5 m, what

power will it develop at what speed? [5+5]
OR

9.2) Define the term unit power, unit speed and unit discharge with reference to a
" hydraulic turbing. /And also derive the-expression for these terms. - 7, TN
b) . A-tutbine develops.9000 kW wwhen. running at'a.speed of 140 rpmi.and under .. -
head of 30 m. Determine the specific speed of the turbine. [5+5]

10.a) Define cavitation. What are the effects of cavitation? Give the necessary
precaution against the cavitation.

b) The diameter of an impeller of a centrifugal pump at inlet and outlet are 300 mm
and 600 mm respectively. The velocity of flow at-outlet is 2.5 m/sec and vanes are .
set back at an angle of 45 degrees at outlet. Determine the minimum starting”
speed of the pump if the manometer efficiency is 75%. [5+5]

OR
11.a) What are the various applications of Hydroelectric power plant.

b) A centrifugal pump rotating at 1000 rpm delivers 160 liters/s of water against a

head of 30 m. The pump is installed at a place where atmospheric pressure is
- A__12-<~"__‘05 Py(abs.) and -vapour pressure of water is.2.kP;, (abs.). The head loss in.

-~ siiction pipe is.equivalent to 0.2.m of water. Caleulate tainimum NPSH.  [5+5] .~ e
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2.a) ) H

b)

This question paper contains two parts A and B.

Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

" “PART-A . :

: (25 Marks)
Define phase sequence. [2]
List the advantages of three phase system over a single phase system. [3]
Explain about Steady state or forced response [2]
How do you interpretate time constant in transient analysis. [3]
Why y-parameters are called as short circuit parameters? [2]

~ Write the condition of reciprocity: and-symmetry iitérms of h- parameters [3]

" How do you distinguish a Unbalanced-and balariced:symmetrical T- section. JR2T
How do you define Voltage and current transfer ratio? [3]
What do you understand by complex frequency and its usage? 2]
Explain the condition for even function symmetry. [3]

PART-B
"""" (50-Mayks)

How do you me S ure the actlve reactrve power and _power factorr_vofa balanced three
'phase load using two wattmeter method?
Derive the relationship between line and phase voltages and currents in a star connection.
[5+5]
OR
A delta connected load has a parallel combination of resistance 5Q and capacitive

.. reactance —j5€2 in each phase. If a balanced three phase 400V supply-is applied between

~~‘:'lmes find the phase currents and lme currents and draw the phasor dxagram [10]

For the following figure 1, the switch is closed at positionlat t=0. At t=0.5 m Sec, the
switch is moved to position 2. Find the expression for the current in both the condition
and Sketch the transient current. [10]

¢ Figure: 1
OR :



3. Explain the transient response in time domain with constant DC excitation as input for a
RC crrcurt Draw the voltage Waveform across R and C [10]

6.a) - Llst the necessary _ondltlons for transfer functlons k
b) Find the pole zero locations of the current transfer ratlo I, / I; in s- domain for circuit

shown in figure 2. [5+5]

F igure 2
the network shown below ﬁg ire 3, ‘S’ is sw1 -hed : ithe drrvmg pomt
o lmpedance and the source curréftin’s: domam """""" e o “[10]™

8.a) .-.Derive the condltlon for Remprocrty and symmetry in a two port zZ - parameter

-7 representation. G
b) " The Z-parameters of a circuit are’ glven by
In=42721,=1;221=3;72n=3
Obtain the transmission parameters. [5+5]
OR
9. Determine the Z-parameters for the network shown in figure 4. [10]

10X joL Ta

Figure: 4



10.a) Explain in detail about the exponential form of a Fourier Series.
b) List the properties of Fourier transform.

11.a)" Find
figure 5.

b) Explain the design procedure of constant ‘K high pass filter.

—6

OR

‘a and b coefficients of Fourier series forth

27

Figure: 5

~—00000---
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PART-A

' (25 Marks)
l.a)  Showthat Vr" =nr""2r where r= xi+yj+zk and 7= H [2]

b)  Find the values of a,b,c so that
F= (x+2y+az)i +(bx—3y—z)j'+(4x+cy+2z)l:t is irrotational. [3]
c)  Whatare Dll‘lchlet'S conditions for, tl‘le existence.of Fourler series?. .- 2]
d).” Fmd ‘the Fourler'transform of £ (x) e o . S -[3]
¢)  Construct the forward difference table from the followmg data: [2]
X: 0 10 20 30

y: 0 10174 10347 [0.518

f) Obtam the ﬁbrmal equatlons for f itting a- stralght line y ax+b to the data
o y,) =12t : | ‘Bl

g)  If the first two approximations x; and x, for the root of x*—3x-4=0 are

2.125 and -3 respectively, find x5 by the method of false position. [2]
2 3
h)  Find the LU decomposition for the matrix A :[I 2}. g [3]
. :
i)  Approximate J.sin xdx using the 2-point Gauss-Legendre formula. [2]
0
[ dx I I
J)  Evaluate I— using Simpson’s — rule with #=—, [3]
0 X 3 4
PART-B |
(50 Marks)

2.a)  Find the values of a and b so that the surfaces ax® —byz = (a+2)xand 4x’y+2° =4
intersect orthogonally at the point (1,-1,2).
b) Provethath(VxF):V(V-]?)—Vzl?. [5+5]



3.a)  Find the work done by the force F = (3x2 —6yz) f+(2y+3xz)j’+ (1 —4xyzz)l€ in moving
a particle from (0, 0, 0) to (1,1, 1) along the curve C:x:t,y:z‘2 z=1.
b)  Use Green’s theorem to evaluate (js(ny—xz)dx+(x2 +y )dy where cis the boundary

of the region eficlosed by y=x*and 32 =x. PN gLk
4. Find the Fourier series expansion of the function
2+4x, —2<x<0 , 11 n?
= 3 +4)= . Hence show that — +—+—+....... =,
&) {2—x, 0<xs2 /FFH=7(x) TR 8
[10}-
. .o : . |x| <1
5.a)  Find the Fourier integral representation of f (x) = , | X
x| >
e—as

b)  Find the inverse Fourier sine transform of [5+5]

A

f "y = 24 y24 = 32, yg —35 y32 40, find Va5 usmg Gauss  forward
“ditference formilla,”
b)  Use Lagrange’s interpolation formula to find a polynomial of least degree which suits the

following data: [5+5]

X 0 |1 3 4
y: 5 6 50 105

7.a)  Fita polynomial of second degree to the following data by the method of least squares:
X: 0 |1 |2 ' S ' 3 Bl
y: 1 6 17

b)  Fitacurve of the form y = ae™ for the following data: [5+5]

X: 1 2 3 4
y: 1.65 [2.70 | 4.50| 7.35

8.a) - Find’ a root of the. équation & —x.=2 using’--bis‘”ectilon method. correct to 3 decimal

Places.
b) Compute J10 using Newton-Raphson method correct to 3 decimal places. [5+5]
OR
9. Sqlve the system _of equatlons 10x+y+z=122x +10y+z— 13 2x+2y+102—14 by

ob1 s 1terat10n method and GallSS Seldel 1ter(1uon method. [10]




10.2)

b)

11.a).

b)

Giveh that %: 2+, (=

1

Evaluate I
0 1+x

> dsing Trapezoidai rule with A= %

Apply shooting method to solve the boundary value probleml
y'—6y* =0, y(0)=1, »(0.5)=0.44. [5+5]

find approxi’hiafe_.yélue of y’ff'éft x=2 using “Bulers

modified method.
Find the largest eigen vector and the corresponding Eigen value of the matrix

1 3 -l
A=|3 2 4 | bypower method. [5+5]
-1 4 10:): - E 2,
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each
‘question carries 10.marks and may have a, b, ¢ as sub-questions.

PART-A

(25 Marks)
l.a)  What is DBMS? What are the goals of DBMS? 2]
b)  Explain about DDL and DML languages. [3]
¢)  Explain views in SQL language. 2]
d)  Explain domain relational calculus. [3]
¢)  “Define loss less join decomposition with example:: S e 2]):
f) .~ What is the difference between 3NF and BONF?~ \. S[3)
g)  What is locking Protocol? [2]
h)  When are two schedules conflict equivalent? What is conflict serializable schedule?
[3]
i) Why are tree-structure indexes are good for searches, especially range selections. [2]
J) What is the main difference between ISAM and B+ tree indexos? [3]
" PART-B .~ | gl
(50 Marks)
2.a)  What are the main components in a DBMS and briefly explain what they do.
b)  Explain the following:
i) View of Data ii) Data Abstraction iii) Instances and Schemas. [5+5]

OR
3.a)  Develop ER-Diagram for a hospital with a_set.-of patients_and-a set of ‘medical
‘doctors. Associated “with each -patient a log of ‘the; various tests “and examinatiofis

conducted. .
b)  What is relation? Differentiate between a relation schema and relation instance define the
term arity and degree of a relation? What are domain constraints? [5+5]

4.a)  Explain the fundamental operations in relational algebra with examples.
b)  Explain the following Operators in SQL with examples: =
“iY.SOME i) IN " L liii) EXCERT. iv) EXISTS 5451
5.a)  Let R=(ABC) and S=(DEF) let r(R) and s(S) both relations on schema R and S. Give an
expression in the Tuple relational calculus that is equivalent to each of the following.
1) op=19(1) i) [Tar,( oo-p(rxs)) i) rNs
b)  What are integrity constraints? Define the terms primary key constrains and foreign key
constraints. How are these expressed in SQL? [5+5]




b).-
“ R(AB,C,D,E)-

What is normalization? What are the conditions are required for a relation to be in 2NF,
3NF and BCNF explain with examples.

Compute the closet of the following set of functional dependencies for a relatlon scheme
" IF={A>BC, CD-)E B>D,E->A} -

" List out the candidate keys of R. [5+5]

7.a)

b)

- RABCDEEGH), F={AB>C;BD>EF, ADSGASH) -
‘List the candldate keys of R. D &

-"::,.»...Explam De]etlon and insertion operatlons in ISAM w1th examplés. .

OR
What are the conditions are required for a relation to be in 4NF and 3NF explain with
examples.
Compute the closer of the following set of functional dependencies for a relation scheme.

What is transaction? Explain the ACID Properties of transactions.

Explain the Check point log based recovery scheme for recovering the database. [5+5]
OR

Describe the steps in crash recovery in ARIES.

Explam the Tlme Stamp Based Conc urrency Control protocol [5+3].

How does Extendable hashing use a directory of buckets? How does lt handles msert and

delete operations. [5+5]
OR
Explain how insert and delete operations are handled in a static hash index.

Explain deletion and insertion operation in B+ frees. ‘ [5+5]
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L AnsWer any five questlons ST ~ i ¢
All questions carry equal marks

l.a)  Draw a circuit diagram for a CE transistor amplifier and derive expressions for voltage
and current gain and input and output impedance.
b) ‘What are input and- output nonlmear d1stort10ns‘7‘Explam and. glve -the effect on the

‘otitput signal of an ampllf ier. [1 O+5]

2.2)  Sketch a typical frequency response curve of an ampllﬁer and 1dent1fy the bandwidth.
b)  Discuss the role of Miller effect capacitance on frequency response. [8+7]

3.a)  An amplifier consists of three identical stages connected in series. The output voltage is
sampled and returned to the input in series opposing. If it is specified that the relative

change ddy/4 in the closed loop voltage gain A, must not exceed ’Ff Show that the

minimum value of the open loop-gain‘A of the amplifier is givenby A= 3Af ™ I where

A1 .
¥, = dA— is the relative change in the voltage gain of each stage of the amplifier.
1

b)  Derive an expression for the input and output impedance with feedback of current shunt
feedback amplifier. [7+8]

4.a) ""”ﬂDenve an expressron for frequency of osc1]lat10r1 of a RC phase Sh]ft osc1llator usmg a
... BIT Aransistor.. .. -

b) In a Colpitts osc1llator C=0. 2uF and C, = 0.04pF. If the frequency of oscillation is

10 kHz, find the value of Inductor. Also, find the required gain for oscillation? [10+5]

5.a)  For a Class B amplifier with Vce=25V, driving an 8 load, determine maximum output
power, maximum input power and maximum circuit efficiency.

b) - - -Discuss how the. .efficiency of the. class A power ampllﬁer is 1mproved by the transformer
. coupled amplifier configuration? 5 b ! FalliL Y [7+8]

6.a)  Derive an expression for the percentage tilt of the output of a high pass circuit by large
time constant, excited by a symmetrical square wave with zero average value.
b)  Explain the working of Ringing circuit with neat diagrams. [8+7]

7.a) ... Compare a regenerative and non-regenerative comparator with sultable “examples. .
b) .- State and prove Clampmg theorem erle its applications. [8+7]

8.a)  Define all the switching times of transistor as a switch and draw its switching
characteristics.
b)  Draw the circuit diagram of Schmitt trigger and explain how hysteresis loop is obtained
and also derive the equations for LTP and UTP. [7+8]
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Answer an flve questlons )
All questions carry equal marks

l.a)  Write about amortized and probabilistic analysis and also differentiate between
average case analysis, probabilistic and amortized analysis.
b) . ‘erte the process for de31gn and analysrs of algorlthm [8+7].

2.a) = -*erte and explam UNION and FIND algorlthms
b)  What is articulation point and explain with suitable example. [7+8]

3.a)  Explain iterative binary search algorithm.
b)  Sort the list of numbers using merge sort: 78, 32, 42, 62, 98, 12, 34, 83. [7+8]

4.a) ""“"_:__Consrder the followrng mstance""‘ of the knapsack" .roblem F md 0 "l-rrlal solutlon' K
. Far. o 5 o i ; .
i) Maximum proﬁt i) Mmlmum welght 111) Max Proﬁt per umt welght
M=20;n=5;(P,P2,P3,P4,P5)=(25,20,15,10,5) and (W, W3,W4,Ws)=(18,15,12,10,8).
b)  Explain the Prim’s algorithm to find the min cost spanning tree with an example.
[8+7]

5. Develop an algorithm for matrix chain multiplication and explain how to
determine the sequence of multiplication that will take less number of scalar
multiplications for the given matrices with their orders. As. 3 Bi3xs Cg.10 Dio-s.

[15]
6.a) ldentify Hamiltonian cycle from the following graph.
B
b) w"‘“--:Sketch the state space tree generated by 4 queen s problem : f:i [8+7]' y )

N=4, (P, Py, P3,P)=(10,10,12,18), (Wi, Wwa, W3,wg) =(2,4,6,9), m=I135.
[15]
8.a) Prove circuit-SAT is in NP.
b) List two problems that have polynomial time algorithms. Justify your answer.
¢) Explain chromatic.number decision-problem and ¢cligue decision problem.[5+5+5]
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MACHINE DRAWING
(C0mmon to ME, AME)

Answer any TWO questions from Part-A
Part-B is Compulsory

PART-A

" Draw the three views of a liftiﬁé-ey'e-bat with 25mr-diameter. ©- "’

Draw the sectional front view, top view of double riveted zig-zag lap joint to join plates
of thickness 30mm. [15]

Draw the sectional front, top and 51de view of a knuckle _]O]I‘lt to Jom two pipes_ of

5]

PART-B
(45 Marks)

Draw the elevation, top view and side view of the assembly of the part drawings given
for a stop valve. All dimensions are in mm. [45]
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Answer any five questions
All questions carry equal marks

. uring--of

l.a)  Explain the construction of transformer and materials used for the-manufactu
‘vatious parts. . 7

b) - The primary winding of S0Hz-single phase transformier has 480-tirns and is fed- from
6400V supply. The secondary winding has 20 urns. Find the peak value of flux in the
core and secondary voltage? [8+8]

2.a)  Explain the exact equivalent circuit of transformer and using which how approximate
equivalent circuit is derived.

b) " :What is all day efficiency? How can iff,'be calcul’z’i‘(_’@djitr'l' 2 transforﬁi@r;;‘?.f.‘-‘»-.'.'ff_: [8+8]
3. Discuss the procedure to coﬁduct OC and SC tests on trans'former with the help of
connection diagram. [16]

4.a)  Draw the physical connection and phasor diagram of A/A and Y/Y connections.
b) What do you understand by on-load and off-load tap changing of transformers? [8+8]

5.a) - Derive the expression of slip at'maximum torqué and maximum torque expressions.
b) A 440V, 50Hz Squirrel cage induction motor has a ratio of standstill reactance of rotor
per phase of 3 to 1 and a maximum torque which is 4 times the normal full load torque.
Calculate i) Full load slip ii) Ratio of starting torque to full load torque. [8+8]

6.a)  Draw and explain the phasor diagram of induction motor at full load and slip of *S”.

b) A 3-Phase, 4-pole, 1440 rpm, 50Hz induction motor has star connected rotor winding
having a resistance of 0.2Q/phase and a stand still leakage reactance of 1Q per phase
when rated voltagé and frequency is applied to stator, rotor induced voltage ~is
100V/phase. Calculate the rotor current, power factor at full load? [8+8]

7.a)  Explain star delta starting method of induction motor with a neat circuit diagram.
b)  How do you estimate the performance of 3-¢ LM form circle diagram? [8+8]

8.  'Discuss different s;peé}d control techmques of ind}i"ctﬁ-()‘ﬁ%motor. N [+6]
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.

L PART- A . L
(25 Marks)
l.a)  Write the significance of biogeochemical cycle in pollution abatement.  [2]

b) Differentiate between terrestrial ccosystem and aquatic ecosystem. 3]
¢)  What are the environmental effects of mineral extraction? [2]
d) Summarize the major reasons for deforestation, List the ill effects of
y fon ~deforestation. " s = e Sl o Lt [3] ‘
S ¢) -~ What is meant by species diversity? - et Lot 21 i
f)  Write the methodology involved in ex-situ and in-situ conservation of a species.
[3]
g) Identify the sources of noise pollution in rural areas. List out the health hazards of
noise pollution. [2]
h)  What are the ambient air quality standards prescribed by central pollution control
I ol ..boatd in India?... iy P [3]
i) .~How:crazy consumerisn alfects the crivironment? | - [2]
i) “Whiat are the salient features ol wildlife protectioii act? 3]
PART-B
(50 Marks)
2. Describe the components that make up the structural aspects and functional
______ aspects of an ecosysten. e, [10] .
Lo 3. i Fxplain the mechanism involved in-the energy* low-between vatious-components-- °
of an ecosystem. [10]

4.2) Describe the measures to be taken for the better management of available drinking
water resources.

5.
[10]
6.2) Enumerate the reasons and need for: genetic diversity and ecosystem diversity.
b) How the loss of biodiversity contributes to global climatic changes? [7+3]
- ' OR

7.a) - Explain the ten major Biogeographic zZones situated in India.
b) With examples, disCuss the social values of biodiversity.




8. Describe the mechanism of polluting the soil by:
excess use of temhzu pesticides and excess salts. [10]
=, = B e OR ,,,,,, o £N

10.a) Describe the sources and environmental impacts of municipal solid waste.
b) What are hazardous solid wastes? Give examples. [7+3]
OR
11. . Explain the character istics. _ structure,  stages .
EnV1ronme|11al Imp%t /\xscwncnt (FIA) '

and techmques n ~used for..
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART-A

1.2) - Which configuration in BJT provid""esf:he Curreﬁtgziin-‘?j :
b)  How amplifiers are classified according to the type of transistor configuration?  [3]

¢)  What the term [; indicates at high frequency? [2]
d)  What is Frequency Distortion? [3]
e) Distinguish between comparators and clipping circuits. [2]
f)  What are the applications of Schmitt trigger? ¥ (31 ...
g) " :Explain the operation of Heat sinks: Y A Y e, T2,
h):...Why RC circuits are commonly used compared-to.RL circuits? . .. B
i)  How does diode acts as a switch? 2]
j)  Name the technologics which use bipolar transistors. (3]
PART-B
(50 Marks)
2 Draw the circuit of an emitter follower, and derive the expressions, for Ar, Av, Ry, Ro, in
" terms of CE parameters. oy T d [10]
B Determine the elfect of negative feedback on the input and output impedances of a
Voltage-Series feedback amplifier. Show the circuit schematic diagram. [10]}
4.a) Draw the ideal and actual frequency response curves of single stage amplifiers.
b) . Write a short note on Design of High frequency Amplifiers.

A3

-5 3 ~ OR = P
5.a) - Dtaw and explain the FET high frequency model. iy .
b)  Write a short note on Low frequency response of BJT amplifiers. [5+5]

6.2)  With help of neat circuit diagram and waveforms, explain the working of a collector
coupled Monostable multivibrator.
b) Why commutaling capacitors are used in Multivibrators?
7.)¢ Draw a circuit using diodes to transmit that part of a sine wave which. lies between. -4V
and -7V.
b) With the help of a neat diagram, explain the working of an emitter-coupled clipper.
[5+5]

7431,




8.2)

b)

10.a)
b)

11.a)

~ Discuss aboul' . )
temperature, “ - [5+5]

Explain the high pass RC circuit response for sinusoidal input and derive expression for
cut-off frequency.
Dlscuss the concept of Thermal Runway. ’ [6+4]

Draw the circuit dlaglam of Class-B Complcmcntm ry Push—Pul}m_é lifier and explain,
its working and derive the expression for maximum conversion efficiency. [10]

Explain the operation of transistor switch in saturation.

Write a short note on piecewise linear diode characteristics. [5+5]
OR

Explain the Break down voltage consideration of transistor. . T :

saturatlon para eters of Transistor and thelr'“ variation w:th
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
E_ach__question carrics 10 marks and may-have a, b, ¢ as sub questions. -

" PART- A

(25 Marks)
l.a)  Mention the advantages of centrifugal pumps. 2]
b)  Discuss the importance of priming in pumps. Can priming be avoided in pumps? [3]
¢) Define Specific Speed ofa Pump. [2]
d)  Summarize the classi [ication of turbines, , [3]
¢)  Discuss how you measure the pressure between two different points tising-differential
manometer? ; S st 2}
f)  Examine critically one Dimensional and three Dimensional flows. [3]
g) Illustrate the measurement velocity using Pitot tube. [2]
h)  Discuss the phenomenon ol Cavitation in turbines. How do you control the same? [3]
i)  How do you measurc Pressure on curved surfaces? [2]
j)  Explain the characteristics of laminar and turbulent layer. [3]
PART-B

(50 Marks)
2.a)  Explain the following lerms:
i) Specific weight ii) Vapour pressure iii) atmospheric pressure.
b) A hydraulic lift is uscd lor lifling automobiles has a diameter ram which slides in a
25.018 cm diameter cylinder, the annular space being filled with oil having a kinematic
viscosity of 3.7 cm/s . I'ind the frictional resistance when-3.3 m of ram is engaged in the -

cylinder: ] [5+5]
3.a) The relative densily of a fluid is 1.26 and its dynamic viscosity is 1.5 Pa.s. Calculate its:
) Specific Weight i) Kinematic viscosity.

b) A 90 mm diameter shall rotates at 1200 rpm in a 100 mm long journal bearing of
90.5 mm internal diameter. The annular space in the bearing filled with oil having a
[5+5]

‘4.a) EX“b.l;ain..-fn detail the classification of flows with e.\':unp]cs.'E fora
b) Derive the Bernoulli’s Energy equation from fundamental principles, Clearly state the
assumptions and limitations of the same. [5+5]
OR




5.a)

b)

6.2)

b)
~”'-':'._;7.a)
b)
8.a)
b)
9.a)
b)

10.a)
b)
11.a)

b)

Explain the forces on a 90° bend with neat sketch and analyze the same using Momentum
Equation.
Gasoline which has a vapour pressure of 5.5 * 10" Pa (abs) and density 680 kg/m’ flows

throughi a constriction in a pipe where the diameter is reduced from 20 em to 10 em. The

pressi:l_?lrc}in the 20 cim pipe just upstream of the constriction is 50 k Pa. If the atmospheric
pressure is 75 cm ol mercury, calculate the maximum discharge that can be passed
through this constriction without cavitation occurring. [5+5]

A E)ipe carrying waler has a 30 cm x 15 cm Venturimeter which is positioned inclined a
30° to the horizontal. The flow is upwards. The converging cone is 45 cm in length and

the Cd of the meter is 0.98. A differential U-tube manometer with mercury as indicating
fluid is connected (o the inlet and to the throat and shows'a differential column heightof ™
30 cm calculate i) the discharge in the pipe i) if the-pressure in the-inlet section is 50k

Pa, determine the pressure at the throat iii) Find the head loss in the converging section of

the Venturimeter.

Explain the boundary layer characteristics along thin plate, bring out essential important

points. [5+5]
OR

A 30.cm diameter pipe is required for a town’s water supply. As pipes-of.this dia

Find the diameter of the parallel pipes. Assume f is same for all the pipes.
Derive the Darcy Weisbach equation for pipe flow system. [5+5]

A jet water 75 mm in diameter having velocity of 20 m/s strikes a series of flat plates
arranged in around the periphery of a wheel such that each plate appears successively

et
are not available in the market, it was decided to lay. two_parallel pipes.of.equal diameter:-..*

before the jet. If the plates are moving at velocity of 5 m/s. Compute the force exerted by

the jet on the plate, the work done per second on the plate and the efficiency of the jet.

What is water hammer? Obtain en expression for the rise in pressure in a thin elastic pipe

of circular section in which the flow of water is stopped by sudden closure of valve.
[5+5]
OR
Derive the draft wbe cfficiency formula in case of reaction turbine and state the
functions.
What do'you understand by governing
different types of surge tanks. ‘

Define the following in case of Centrifugal pumps i) Manometric efficiency
ii) Volumetric efficiency iii) Mechanical efficiency iv) Specific speed.

f'Bé"}vvith sketches
RS [5+5]

Describe the characteristics curves of pumps with neat diagrams. [5+5]

) OR ‘ _ :
Defide the term NPSH. Discuss ihe various provisions required :for*prevention of
cavitation. o, s Nl ol
Explain the functions of air vessels in a reciprocating pump. [5+5]
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.

Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and_may-have a, b, ¢ as sub, questions..

LPART- A

(25 Marks)
l.a) Mention the advantages of centrifugal pumps. 2]
b) Discuss the importance of priming in pumps. Can priming be avoided in pumps? [3]
¢) Define Specific Speed of a Pump. 21
. d) Summarize the classification of turbines, . Bl -
o fe €)  Diseysshow you iieasure the pressure between two di ferent points-tiging differential L
manometer? Lo St e 2 S
f) Examine critically one Dimensional and three Dimensional flows. 31
g) Ilustrate the measurement velocity using Pitot tube. 2}
h)  Discuss the phenomenon of Cavitation in turbines. How do you control the same? [3]
i)  How do you measure Pressure on curved surfaces? [2]

j)  Explain the characteristics of laminar and turbulent layer. {31

PARTB

" (50 Marks)
2.2) Explain the following terms:
i) Specific weight ii) Vapour pressure iii) atmospheric pressure.

b) A hydraulic lift is used for lifting automobiles has a diameter ram which slides in a
25.018 cm diameter cylinder, the annular space being filled with oil having a kinematic
viscosity of 3.7 cr_z1_3!s _Find the frictional resistance when-3.3 m of ram is engaged in the-
é‘yl-i‘ndef;-: : 7 L 3 il [5+5F <

The relative density of a fluid is 1.26 and its dynamic viscosity is 1.5 Pa.s. Calculate its:
i) Specific Weight i) K inematic viscosity.

b) A 90 mm diameter shaft rotates at 1200 rpm in a 100 mm long journal bearing of
90.5 mm internal diameter. The annular space in the bearing filled with oil having a
dynamic viscosity of 0.12 Pa.s. Estimate the power dissipated as heat. . [5+5] .

Explain.in detail the classification of flows with examples: . L N

Derive the Bernoulli's Energy equation from fundamental principles, Clearly state the

assumptions and limitations of the same. [5+5]
OR




-7.2)

9.2)

Explain the forces on a 90" bend with neat sketch and analyze the same using Momentum
Equation.

Gasoline which has a vapour pressure of 5.5 x 10* Pa (abs) and density 680 kg/m3 flows
through'a constriction in a pipe wherg the diameter is reduced from 20 emto 10 cm.The’,."

ng§§s’q_rq_?in the 20.cim'pipe just upstream of the consg‘_'jdtiqlf is 50 k Pa. If the atmospheric_

pressure is 75 o of mercury, calculate the maximum discharge that can be passed
through this constriction without cavitation occurring. [5+5]

A gipe carrying water has-a 30 cm X 15 em Venturimeter which is positioned inclined a

30" to the horizontal. The flow is upwards. The converging cone is 45 cm in length and
the Cd-of the meter is.0.98. A differential U-tube manometer with mercury as indicating
fluid is connected to the inlet and to the throat and shows a differential column heightof
30-cm-calculate i) the discharge in‘the pipe ii) if the pressure in the-inlét section is50°k"
Pa, determine the pressure at the throat ii) Find the head loss in the converging section of
the Venturimeter.

Explain the boundary layer characteristics along thin plate, bring out essential important
points. [5+5]
A"30 cm diameter pipe is required for atown’s water supply. As pipes-of. this diametet-,
arenot available in the market, it was decided to lay two parallel pipes.of.equal diameters...”
Find the diameter of the parallel pipes. Assume f is same for all the pipes.

Derive the Darcy Weisbach equation for pipe flow system. [5+5]

A jet water 75 mm in diameter having velocity of 20 m/s strikes a series of flat plates
arranged in around the periphery of a wheel such that each plate appears successively
before fhe jet. If the plates are moving at velocity of'§ m/s. Compute the Torce exerted by~
the jet ori the plate, the work done per second on the plate and the efficiency of the jet:”
What is water hammer? Obtain en expression for the rise in pressure in a thin elastic pipe "
of circular section in which the flow of water is stopped by sudden closure of valve,
[5+5]

OR
Derive the draft tube efficiency formula in case of reaction tur
functjons. : o
What doryou understand by governingof b
different types of surge tanks. "

bine and state the

Define the following in case of Centrifugal pumps i) Manometric efficiency
ii) Volumetric efticiency iii) Mechanical efficiency iv) Specific speed.

Describe the characteristics curves of pumps with neat diagrams. [5+5]

- . OR e
Define the term NPSH. Discuss thévarious proyigions requireﬂl'"}fér"‘"preventioi'i_"“fj'o
cavitation. L frn S
Explain the functions of air vessels in a reciprocating pump. [5+5]
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

(25 Marks)
l.a)  Write the significance of biogeochemical cycle in pollution abatement. [2]
b) Differentiate between terrestrial ecosystem and aquatic ecosystem. [3]
¢)  What are the environmental effects of mineral extraction? 2]

d) Summarize the major reasons f01 deforestatlon Llst the 111 effects of

€) ;;'jj:j,':,What is meant by species dwelslly‘?

f)  Write the methodology involved in ex-situ and in- 51tu conservatlon of a species.

[3]
g) Identify the sources of noise pollution in rural areas. List out the health hazards of
noise pollution. (2]
h)  What are the ambient air quality standards prescrlbed by central pollution control
.beard in India? S - £ ™ [3] 0 ey
i) .~ How:crazy consumerism ai‘fects 1he env1ronmer1tr?"> i) 1 [2]
i) “"What are the salient features of wildlife protecticii act‘7 3]
PART-B
(50 Marks)
2. Describe the components that make up the structural aspects and functional
....... aspects of an ecosystem. = . e [10]
3. i.-Explain the mechanism involved in-the energy flow-between various-ecomponents--
of an ecosysten. [10]

4.3) Describe the measures to be taken for the better management of available drinking
water resources.
b) stcuss the environmental 1mpdcts 01 bulldmg the water reserv01rs and dams

e [5+5]
5 Explain the sources, commercial applications and limitations of biomass energy.
[10]
6.a) Enumerate the reasons and need for: genetic diversity and ecosystem diversity.
b) How the loss of biodiversity contributes to global chmatlc changes? [7+3]

-xplam the ten ma]m BIOBCO{DIE\pth Zones sﬂuated.‘. n Indla
b)" “With examples. discuss the social values of biodiversity.




8. Describe the mechanism of polluting the soil by:
excess use of femhzer pesticides and excess salts.

) OR ; o T e 7
____________ 9. ;,.;:_':_';_Explaln the somces ﬂnd il effects of ozone layer dcp!euon Sugg§§ qu methodﬂs.:“m i
to reduce the effect due to depleting ozone layer. ' [10]

10.a) Describe the sources and environmental impacts of municipal solid waste.
b) What are hazardous solid wastes? Give examples. [7+3]
OR
11. _ Explain the characleristics, . structure, —stages ~and techniques—.
',,,A-.--Env1ronmental Impcm /\ssessmentv EIA) e T P
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART- A o
: , , (25 Marks)
1.2) — Which configuration in BJT provides the Current'gain? et e
b) How amplifiers are classi fied according to the type of transistor configuration?  [3]
¢)  What the term fy indicates at high [requency? 2]
d)  What is Frequency Distortion? [3]
e)  Distinguish between comparators and clipping circuits. [2]
f)  What are the applications ol Schimitt rigger? e 31
g) " :Explain the operation of Heat sinks: - N e 21
h):._ Why RC cireuiits are commonly used compared to RL cireuits? ... 2131
i)  How does diode acts us a swilch? [2]
j)  Name the technologics which use bipolar transistors. 3]
PART-B
(50 Marks)
2. ~Draw the circuit.of an emitter follower, and derive the expressions, for. A1, Av, Ry Ry in
- terms of CE paramgters, - (o]
alams oR
3. Determine the effect ol negative feedback on the input and output impedances of a
Voltage-Series feedback amplifier. Show the circuit schematic diagram. [10]

4.2) Draw the ideal and actual {requency response curves of single stage amplifiers.

b)  Write a short note on Design ol High frequency Amplifiers. [5+5]
5.a) "~ ‘Dtaw and explain the FET high frequency model. =
b)  Write a short note on Low [requency response of BJT amplitiers. [5+35]

6.a)  With help of neat circuit diagram and waveforms, explain the working of a collector
coupled Monostable multivibrator.

b) Why commutating capacitors are used in Multivibrators? [7+3]

T - OR Ty j E
7.a) ... Draw a circuit using diodes to transmit that part.of a.sine wave:which.lies betwéen -4V
and -7V.
b)  With the help of a neat diagram, explain the working of an emitter-coupled clipper.
[5+5]




8.a)

b)

Explain the high pass RC circuit response for sinusoidal input and derive expression for

cut-off frequency.

Discuss the concept of Thermal Runway. [6+4]
' g .."OR ' “ F

Draw the circuit é{_'i_.aél‘(lm of Class-B Complementary Push-Pull Amplifier and .explﬁinf’-

its working and derive the expression for maximum conversion efficiency. [10]

Explain the operation of transistor switch in saturation.

Write a short note on piecewise linear diode characteristics. [5+5]
OR

Explain the Break down voltage consideration of transistor. =y

Discuss about ' saturation parameters of Transistor and _their’

lempemture. i LI i

".;variatior;..s-” vith
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" Time: 3 hours
Answer any five questions
All questions carry equal marks

‘l.a)  Write in detail different-inspections carr ied out in castings:.
b) What is gatmg system‘7 E\plam the dcsngn of gatmg system

2.a)  Write the difference between Runners and Risers.
b) What are the Allowances to be given in pattern? Explain. [7+8]

3.a)  Discuss the classification of Welding process.

b) Dlscuss the Oxy- acetylem welding process set-up. [7+8]
‘4.a) o .
b) What are e the lndustrlal qppllcallon of Explosnve weldmg‘7 [8+7]

5.a) Explain the advantages and disadvantages of Hot and Cold working process.
b)  Explain the function of planetary hot rolling process. [8+7]

“6.2)  Explain the functioning of two-high rolling mill and- mu»ltllpass rollmg.ml'll_,:

© b)  Explain] the process of Stampmg, ________________________
7.a)  Derive the forces required in Extrusion process.
b)  What are the factors affecting Rolling process? Explain. [7+8]

8.a)  Explain briefly Testing of Plastics.
b) What are the important considerations to be taken while designing plastic parts‘7 Discus
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" Time: 3 hiours Max. Marks: 75
Answer any five questions
All questions carry equal marks

.~ La)  Discuss about various heat exchanger un its and their operation in thermal-power systems. ..

b) Dlscuss about the"_vgdn{sti"(lction and working of Elect,r.d?s’éafiq precipitél._t,o"r.ff:“"""""-_.i [8+7F i

2.a) Draw the plant layout of a Gas turbine power plant and explain the functions of various
units of it.
b)  Explain the open and closed cycle operations of Gas turbine power plant. [8+7]

3.a) Compare over Head and Underground distribution systems. _ =
d.c tib ; es-six concentrated loads of 50°A -
at C, D, E, F, G and H.as shown in the figure. What'must bé the resistance of each section
so that the maximum voltage drop for any consumer does not exceed 7 volts? Also
calculate the power loss with this resistance. Assume AC=CD=DE=EF=FG=GH=HB.

b) A d.dtwo wire distiibutor AB is fed from A and supplies-

[7+8]
A C », E F G H B
50A S50A 50A 50A SO0A 50A
4. A single phase a.c. distributor AB 300 metres long"_f_',i'-sjife-cl._ from end A:and is loaded as

undet: () 100 A at.0:707 p.f. lagging 200 m from:point.A (b) 200°A.at.0-8 p.f. lagging
300 m from point A. The load resistance and reactance of the distributor is 0-2 Q and
0-1 Q per kilometre. Calculate the total voltage drop in the distributor. The load power
factors refer to the voltage at the far end. [15]

5.a)  Explain the construction. installation and maintenance aspects of GIS substations.
b)  Listoutdifferent types.ol' Gas Insulated sub-stations and mention their advantages. [7+8]/

7 6.a) What are the various causes of low power factor and explain the methods to improve?
b)  Explain the dependency of voltage on reactive power. [8+7]

7.a)  Differentiate between load curve and load duration curve,

b) A generating station supplics the following loads: 150 MW, 120 MW, 85MW, 60 MW
and 5-MW. The station has a maximum demand of 220 MW and the annual-load factor of”
the station is 48%.-Calculate i) the number of units supplied annually-ii) Diversity factor
iii) the demand factor. " ’ [7+8]



8.a)

b)

Explain different types ol Tariff mechanisms and their relevance with respect to various
consumers.

The consumer has an annual consumption of 700080 kWh. The charge is Rs 100 /kW of,
maximum demand plus 3 p‘llw per kWh. Find the annual bill and the overall costs per
kWh if the load factor is 40% [7+8]
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Max, Marks: 75
Answer any five questions
All questions carry equal marks

l.a) Twe dice are tossed once. Find the plobablllty of gettlng an even number on the ﬁrst
'_.,-?"dle or a total of §. " R e
b)* A random variablé:X has followmg, prob ability functlon e

X 4 5 6 |8
PX) |01 [03 |04 [02

Flnd 1) expectatlon ii) variance and iii) standard dev1at10n

2.a) s:'ff:.':..,Derlve the mean. and variance of a poisson d1str1but10n - o
b)  Show that poisson distribution is limiting case of Binomial dlstrlbutlon [7+8]

3.a) A random variable X is normally distributed with mean 15 and standard deviation 5.
Find the probability that:
i) X>20 ) 5<x<10.

b) ‘--""'j-._Show that mcdlan 01 the normal d1st1 1but10n is equal to mean. ;f,,......fji [8+7]

4.a) W-”Flnd 95% conﬁdencc limits for the mean of a normal dlstr1but10n w1th variance

o2 =025, using a sainple of n =100 values with mean x =212.3.
b)  Write short notes on the following:
i) Null hypothesis ii) Alternate hypothesis
111) Type [ error and 1v) Iype II error. . , [7+8] -

the null hypothes1s P= O 5 against lhe alternatlve hypothesm P>05.

b) Intwo large populations. there are 30% and 25% respectively of fair haired people. Is
this difference likely to be hidden in samples of 1200 and 900 respectively from the
two populations? [7+8]

6. .. Compute the coefficient of correlation-between X and Y from the following data: ... ;

X[1 2 [3 [47]5 [7
v[12 [11 [13]15[14]17 J16]19] 10

Also, find the regression lines. [15]

7. State and prove Arrival theorem, [15].




. . . vl
A gambler has Rs.2. He bets Rs. 1 ata time and wins Rs.1 with probability 5 and stops

“playing if he loses Rs 2 or wins Rs.4. Find:
.~ a)the tpm of the related Markov chain.

b) the probability that he has lost his money at the end of 5 plays and
¢) the probability that the game lasts more than 7 plays. [15]
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" Answer any five questions o
All questions carry equal marks

l.a)  Explain the characteristics of feedback and effects of feedback.

b) Find the transfer function for the following system shown in figure 1. [8+8]
Lg__ ' ! TR J 3 ol ___ ;;
(A[]p:iv Il e |()u[pu” B

Figure: 1

2.a) Derive the transfer function of Armature controlled DC servo motor.
b)  Using signal flow graph method determine the gain C/R for the block diagram

> sffosn in figWiRl e e [848] e L
S o [ AR

Figure: 2

3.a)  Explain effects of proportional derivative and proportional integral controllers in
system performance.
b)  Find the Error coefficients for step, ramp and parabolic inputs for unity feed-back
i i R SIS - M ¢ Bt N 14(s+3) o e,
System hav111gm§he%.-f01}\xzud transfer function G(S}‘_,.- CTrastOEesy [6+10],..«»""": foes
4.2) Using Routh criterion determine the range of values of k for stability for the
following system.
C(s) ke
R(s) s(s2+s+D(s+4)+k
b) Explain the effggts'_,,.of_ adding poles and zeros to G(s)H(s) on the root loci.  [8+8]

1
s(s+4)(s+0.2)
i) Find gain margin  ii) I'ind the phase margin for damping ratio of 0.5.
b) Discuss the advantages and disadvantages of frequency response analysis. [10+6]

5.4) ~Sketch the bode plot for the given system whose H(S) =1, and G(s)=

6.2) Draw and explain polar plots for type-0, type-1 and type-2 systems.
b) ... Discuss the effect of adding poles and zeros to G(s)H(s) on the shape of Nyquist...
~plots; 3 A i [8+8]



T A unity feedback system has an open loop transfer functlon G(S)=K/S(1+28).
Design a suitable lag compensator so that phase margin is 40° and the steady state
error for ramp input is less than or equal to 0.2. [16]

8.a) _ State and prove the properties of state transition matrix.
b) A linear time invariant system is characterized by the state equatlon

o [g] H ? [jg]_i_[g]u ; frvne g

Where u is a unit step function. Compute the solution of these equations assuming

initial condition Xo=[(1)]. Use inverse Laplace transform technique. [6+10]
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Note 'This question paper contains two parts A and B
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART- A T ol
i & Een . A : (25 Marksi)
l.a)  Define parsing. [2]
b) Differentiate between procedural languages and object oriented languages. [3]
c) What mixed-mode assignments are allowed in C and Java? [2]
d)  Write any two design issues for arithmetic expressions. [3]
e) Whal 1s meant by static and dynamlc allocation'? 2]

2. ._,_De{inc. monitor F oo ; A
h)  What is the difference between checked and unchecked exception in Java9 [3]

i)  What data types were parts of original LISP? [2]
j)  What type inferencing is used in ML? [3]
PART B
,,,,,, (50 Marks) -

2.a) . 'What do you mean by a‘ﬂomallc semantics“? Explain w1th an 111ustrat10n--“
“computation of Weakest precondition for a sequénce of statements.”
b)  What are the factors that influence the basic design of programming languages?
[5+5]
OR
3.a) Describe the basic concept of denotational semantics

’that affect them

4.a) Explaln about stack dynamic variables and explicit heap dynamic variables.
b)  Explain about heap management of a single size and variable size segments. [5+5]

OR
5.a)  Explain about subscript bindings and various array categories.

b) What are guarded commanda? I X plun ... [5+3]

6.a) : ﬁ_:_V:_Explain how subprogram iS OVEr Ioadt_d Give examp LA
b)  Explain about parameterized abstract data types with an example in C [5+5]

OR
7.a)  Explain how various implementation models of parameter passing are actually
implemented.

b) Distinguish between name type compatibility and structure type compatibility
: Ausing examples:. [5+5]



8.2)  Explain in brief about exception handling in Ada.
b) Discuss in detail Terms and Goals statements in Prolog. [5+5]
OR
9.a) Whatisa semaphore‘7 What are the operations pu formed on a semaphore?

b) - erte short notes on. C# threads: . | Lot [5+5)e, 7.
b) Explain in detail ML inferencing process [5+5]
OR
11.a) Explain about the data types and their values in python.

b) What is the importance of module library in python? [5+5]
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Eaeh question ¢ carrles 10 marks and may have a, b, c.as. sub questlons

(25 Marks)

1.a)  The probability of a man hitting a target is % How many times must he fires so that the
probability of his hitting the target at least once is more than 90%. {2]
b)  Find the mean and variance of the distribution f(x) = e™,x > 0. [3]
¢) Define standard error and correlation coefficient. [2].
d) - The continuous-random variable X has: probablllty density functlon ' & Al
x+2 10r-2<x<3
£i0) = { s ler el
0, elsewhere
Find the probability density function of Y = X 3]
e)  Write the properties of Z-distribution. [2]

1) Construct 99% conﬁdence mterval for the true proportlon of computer literates if 47 out
g) - “'F,\plaln about exponentlal dlslrlbuuon .
h) " Define the terms Busy period and Traffic mtensnty . R 31

i)  Discuss about classification of random process. 2]
j)  Define stationary and non-stationary random process. [3]
PART-B
(50 Marks)

2.2) --EShow that for normal dlstrlbutlon the quartlle deVlatIOI‘l mean dev1at10n and standard
déviation are approxrmately 10:12:15: B el e e
b) A player tosses 3 fair coins. He wins Rs.500 if 3 heads appear, Rs.300 if 2 heads appear,
Rs.100 if one head occurs. On the other hand, he loses Rs.1500 if 3 tails occurs. Find the
expected gain of the player. [5+5]
OR

3.2) '_V_“_"Fmd the moment generatmg functlon of f(x) = (3cx) x =0, 1_,“_2, S;and hence ﬁnd,it-s

X is a random variable. [5+5]
4. The joint probability density function of the random variable X and Y is given by

flx,y)= K(xy+y?),0<sx<10<y<2

Find P(Y > 1),P (X>2,Y <1)and P(X +Y < 1) [10]

-OR



2 el __ =
Zey” 770 compute the correlation coefficient to the following data.
2050y p g

x|62]56(36]66]25|75|82]|78 _ [10]
y |58 4451 |58]|60]68]62 ]84 -*

S: Use formula p =

6.a) Discuss test of independence of attributes with a suitable example.

b) A briefcase manufacturing company claims that 80% of executives carry briefcases
produced by them. Verify its claims if in a random sample of 900 executives, 675 used
the company’s briefcases. Use 5% level of significance. [5+5]

e OR =
T.a) . .‘Di'é'euss various types:of alternative hypothesis w1th" Stiftable example: 7 )

b) ~--The-average weekly losses of ‘man hours due to-strikes in an institute before and after-a

disciplinary program was implemented are as follows

Before | 45 73 46 124 |33 57 83 34 26 17
After | 36 60 44 119 |35 51 77 29 24 11

Is there reasofi 6 beheve that the disc1p11nary program 1s effectlve at 0 05 LOS? - [5+5]

8.a) Dlscuss basrc queulng process.

b)  Workers come to a tool store room to enquiry about the special tools for a particular job.
The average time between the arrivals is 60 seconds and the arrivals are assumed to be in
Poisson distribution. The average service time is 40 seconds. Find i) average queue
length i) Average length of non- empty queue. ) [5+5]

arrival of sets is approxrmately Poisson with an average of 10 per 8 hour day, what is the
repairman’s expected idle time each day? How many jobs are ahead of the average set
just brought in? [10]

10.a) . A-fair die is tossed repeatedly. If X, denotes the maximum of the number oceurring in-the
_fifst n tosses, find the: ll'msmon probabrllty matrix P of the Markov charr {X.}. Fm alsg
..P2 and PX,=6). ~ R

03 07 0
b) The transition probability matrix of a Markov chain is given by[o.l 0.4 0.5].
0 02 08
Is this matrix irreducible? [5+5]
~ OR

11. '-"""_j-Three boys A B -'C-: are throwm‘g a hall to each oth'erf., B always throws the b'll] 1o C;-C

" the process is Markov1an Fmd the transition matrlx and cla551fy the states. Do a]] the
states are ergodic? [10]
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e

Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questions.

PART- A N
& (25 Marks)
What are the different strokes in two stroke engines. 2]
List out the differences between the SI engine and CI engine. [3]
What is meant by Cetane number? 2]
Describe the three desirable properties of CI engine fuels. [3]
What is the importance for measurement of exhaust gas temperature"_, . [2]
"""_ﬁjiLlst out the functions.of compressors: s A
‘On.which principle the centrifugal pump works:" .~ . S 2]
Explain the importance of slip factor in compressor. (31
What is meant by tonne of refrigeration? 2]
List out the advantages of air refrigeration. [3]
PART-B
(50.-Marks)
" How does the Zenith carburetor fulfill the requirements of a good carburetor.
Explain the working of battery ignition system with the neat sketch. [5+5]
OR
Explain the working of solid injection system with neat sketch.
Explain the working of splash lubricating system with neat sketch. [5+5]

'Brleﬂy explain-‘the stages of combustlon in SI engmes elaboratmg the flame front

propagation. °

Explain the effect of various engine variables on SI engine knock. [5+5]
OR

What are the methods to be followed to avoid knocking in SI engine.

What are anti knock agents? Indicate the substances used and their effects on reducing of

knocking. [5+5]



During a test on a diesel engine the following observations were made:
The power developed by the engine is used for driving a D.C. generator. The output of
the generator was 210 A at 200V; the efficiency of generator being 82%.The quantity of

~fyel supplied to the.¢ngine was11:2 kg/h; calorific value of fuel being 42600kJ/kg. The
= _'alr-fuel ratio was ]8 I. The cxhauqt L,a'it% were passed through a exhaust gas calorrmeter

Water circulated through exhaust gas calorlmeter = 580 liters/hr. Temperature rise of
water through calorimeter=36°C. Temperature of exhaust gases at exit from
calorimeter=98°C. Ambient temperature=20 C.

Heat lost to jacket cooling water is 32% of the total heat supplied.

.. If:the specific heat of exhaust gases be 1 OSkJ/kg K Draw up the heat balance sheet-on

B OR D g g

mute ba51s

[10]

Explain the air box method for the measurement of air consumption in internal
combustion engine.

A six cylinder, 4 stroke SI engine having a piston displacement of 700cm’® per cylinder
developed 78kW at 3200r.p.m. and consumed 27 kg of petrol per hour. The calorific
value of petrol is 44.MJ/kg. Estimate:

" i) The volumetrtc effi iciency of the engine if the alr-fuel ratio is 12 and mtake air’ IS at 0 9

9.a)

. bar,32°C  :ii) The'brake thermal efficiency :.... “iii) The brake torque

For air, R=0.287kJ/kg K. [5+5]

A centrifugal compressor running at 8000 rpm delivers 660m*/min of free air. The air is
compressed from 1.01 bar and 15°C to a pressure of 3 with an isentropic efficiency of
80%. Blades are radial at outlet of impeller and flow velocity of 60 m/s may be assume
throughout constant. The outer radius of impeller is thrice the inner and the slip factor
may be assumed as 0.8.The blade area coefficient may be assumed 0.8 at inlet. Calculate:
a) Final temperature of air b) Theoretical power c¢) Impeller diameters at inlet and outlet
d) Breadth of impeller at inlet €) Impeller blade angle at inlet f) Diffuser blade angle at
inlet. [10]
OR
Explain the working of roots blower compressor with neat sketch.
A cenlnfug,al compressor delivers 50 kg of air.per minute at a pres‘.u:e of 2 bar and
97° (. Fhe mtake pressurc and 1cmperaturc of alr is I bar and h C If no heat is lo<.t to

1sothermal Take R= 287/kg K. [5+5]

Explain the working of Vapour compression refrigeration system with a neat diagram.
A Carnot cycle machine operates between the temperature limits of 47°C and -30°C.

Determine the COP when rt operates as 1) refrlgeratmg machme u) A heat pump

[5+5]

""1) A heat engm” o

- “OR

Explam the workmg of vapour absorptlon system w1th neat sketch

A Bell-Coleman refrigerator works between 4 bar and 1 bar I limits. After
compression, the cooling water reduces the air temperature to 17 C. What is the lowest
temperature produced by the ideal machine?

Compare the coefficient of performance of this machine with that of the ideal Carnot

“eyele machine’ wmk:ng~ between lht. same pressure limits, - the temperature “at; the
< beginning of compression being - 13" C. 5+5]

---00000---
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART- A

' i ‘(25 Marks)
l.a)  Explain the need of finding Voltage regulation of a transformer. 2]
b)  Explain the significance of Voltage transformation Ratio (K) of a transformer. [3]
¢) Distinguish between Power and Distribution transformers. [2]
d)  What are hysteresis and eddy current losses and how can we reduce them? 3]
e)  Explain the importance of Polarity test in transformer. [2]

f)  What is the advantage of V — V-connection? [3F~ :
g)  List the applications of three phase induction motor. [2}
h)  Briefly explain the phenomena of Crawling in Induction motor. (3]
i)  How come the large rating Induction motors can be started? [2]

j)  Explain in brief the different methods of Speed control of Induction motors.  [3]

PART-B
i ; o, 3 -*"(50 Marks).
2.a) "Derwe the emf equatlon of atransforher AT A
b) " Draw and explain the total equivalent circuit of the transformer referred t0"

Primary. [5+5]
OR
3.a) Draw the no-load and ON-load phasor diagrams for lagging p.f of 1-¢
Transformer.

b) A 4400 V, 50 Hz transformer has a hysteresis loss of 1250 W, eddy current loss of

2050 W and full load copper loss of 4000 W. If the transformer Is supplied at _;.:'-.'I'
6600V, 75 Hz.-What will be the losses? Assume that the full — load current .-

remains the same. [5+5]

4.a) Explain the necessity of performing the O.C and S.C tests of a single phase
transformer.
b) A single — phase 200 KVA transformer has an efficiency of 95 % on full — load at
0.8 power factor.and on half load at 0.8 power factor..Find: _
i) Iron loss i) Full —load copper loss: ~ ' [5+5]
OR
5.a)  Explain the load sharing by two transformers if they have unequal voltage ratios.
b) The maximum efficiency of a 500 KVA, 3300/500 V, 50 Hz single phase
transformer is 97 % and occurs at ¥ full load, unity power factor. If the
impedance is 10 %, calculate the regulation at full load; power factor is 0.8
lagging. | 5+



6.a) List the advantages and disadvantages of Star —Star connection of transformers.
b) A three phase 1000 KVA, 6600/1100 V transformer is delta connected on the
primary and star connected on the secondary. The primary resistance/phase is
.. 1,8°Q and secondary resistance /phase is 0.025Q, Determine the efficiency on full.

f:load at Unity power factor and 0 8,_ ower factor laggmg if the i 1ron 16ss i is 15 KW,

[5+5] -
OR
7.a)  Explain the conditions to be fulfilled for paralleling three —phase transformers.
b) Two single phase electric furnaces A and B are supplied at 220V from a three
phase, 1100 V supply by means of a Scott — connected transformer combination.
If the total output is.600 KW at 0.6 power factor lagging, determme the currents
: .;':m the winding and transrornmtlon ratro of each transformer ’ o

8.a) Derlve the equatlon for frequency of rotor current under running condrtlons
b) A 50 H.P, 6- pole, 50 Hz, slip ring induction motor runs at 960 rpm on full load
with a rotor current of 40 A. Allowing 300 W for copper loss in the short —
circuiting gear and 1200 W for mechanical losses, find the resistance per phase of
the three phase rotor wmdmg [5+5]

b) A L phase, 6 pole 50 Hz mduulon motor has 160 N-m as 1t s useful full-load
torque. The rotor emf is observed to make 90 cycles per minute. Calculate:
i) Motor output in KW ii) Copper losses in rotor iii) Motor input iv) Efficiency if
mechanical torque lost in friction and windage is 20 N-m and stator losses are
800 W. [5+5]

10. a) Explam the workmg ofInductlon generator ) ' ’
b)  Explain the constructional details and working of star delta starter used in 3-¢

.M. [5+5]
OR
11.  Draw the circle diagram of a 3-phase .M. Explain how do you estimate the
performance characteristics of 3-¢ .M. [10]

---00000---
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... relation using substitution method. . o -
'erte the pseudo code for b1nary 5¢ rch and analyz he time comple ty

"I"-,L’_:ﬁfleferentlate greedy and dynaml programmlng

Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questions.

PART- A -
; ; p : (25 Marks)
" Define ordcr of g growth. ' st e VAl ko
Iff(n)= =5n*+6n+4 then prove that (n) is (J(n ). [3]
Define a spanning tree and minimum spanning tree. [2]
Define articulation point. [3]
Define greedy method. [2]
State the principle of optimality. . [3]
““List-the application of Backtracklng 2
~..Define E-node. . 3 3
Define class P. [2]
Explain briefly about optimization problem. [3]
PART-B
A oy BX - L 2y B (50 Marks)

_.:»”‘:_":erte the pseudo code that 1nput of n mtegers and output them in- non decreasmg, Ol'dGI

Master’s theorem.

i) T (n) =4T (0/2) +n i1) T (n) =2T (n/2) +nlogn [5+5]
OR

Define recurrence equation? F1nd the time complex1ty of merge sort from recurrence

Compare and contrast BFS and DFS.

Define strongly connected components. Explain the properties of strongly connected

components. [5+5]
OR

Discuss about various binary tree traversal methods w1th example

[5+5]

D1scuss about frac‘uonal knap sack problem Con51der the followmg 1nstance of knapsack
problem n=3, m=20, profits (pi, p2, p3)=(25, 24, 15) and weights(wi, wa, w3)=(18,15,10).
Obtain the optimal solution using greedy approach.

Compute all pair shortest path for following graph shown in figure 1. [5+5]



Figure: 1
OR
7.a)  Write the pseudo code for dijkshra’s algorithm for smgle source shortest path problem.
b) - Describe travelling sales person problem Find the minimum cost tour for the following
~ pgraph using dynamic programining. Costs of the edges are given by matrix shown in
figure 2. [5+5]

o - 0 10 15 20
5 0 9 10
. g '_ ) I 6 13 _’,"" 0 )
i N o 8 8’ 9 L0
Figure: 2
8. What is graph coloring problem? Describe the back tracking technique to m-coloring
w1th followmg planar graph shown in figure 3. [10]
. .y - 5. .
1
3
F igure: 3 A
o=y o s . OR . - ‘
% __..:_'""'Wnte about Hamlltoman cycle Draw portlon state space tree for the =f0110w1ng graph
shown in figure 4. [10]

(i

Figure: 4

10.a) Write short notes on 3-SAT problem.
b) Briefly explain deterministic and non deterministic algorithms with example. [5+5]
OR
11.a).... Describe about cligue problem,... = . ,
b),--""’Gwe ithe relatlon between NP Hard and NP Complete
: " L200000---""
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Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, c as sub questions.

PART- A P
A ' : : (25 Marks)
Define ordel of g ;,rowth - e[ 274 : '
If f (n) =5n’+6n+4 then prove that f(n) is U(n ). [3]
Define a spanning tree and minimum spanning tree. [2]
Define articulation point. [3]
Define greedy method. [2]
State the principle of optimality. _ _ 3]
~ List-the application-of Backtracking. B 2]
_Define E-node. L3l
Define class P. [2]
Explain briefly about optimization problem. [3]
PART B
(50 Marks)

.. relation using substitution method. .
'erte the pseudo code for bmary search and analyze the time complex1ty [5+5]

Master’s theorem.

) T (n) =4T (1/2) +n ii) T (n) =2T (n/2) +nlogn [5+5]
OR

Define recurrence equation? Fmd the time complex1ty of merge sort from recurrence

Compare and contrast BFS and DFS.

Define strongly connected components. Explain the properties of strongly connected

components. [5+5]
OR

Discuss about various binary tree traversal methods with example.

" Differentiate grccdy and dynamlc programmlng o ['5%5‘]

Discuss about fractlonal knap sack problem Con51der the followmg instance of knapsack
problem n=3, m=20, profits (pi, p2, p3)=(25, 24, 15) and weights(wi, wa, w3)=(18, 15,10).
Obtain the optimal solution using greedy approach.

Compute all pair shortest path for following graph shown in figure 1. [5+5]



10.2)

11.a)..

b)

Write the pseudo code for dijkshra’s algorithm for single source shortest path problem.

Describe travelling sales person p:oblem Find the minimum cost tour for the followmg,

graph using dynamic programiming. Costs of the ed;,es are given by matrix shown in

figure 2. [5+5]
0 10 15 20
5 0 9 10
6 ~IFT 0 AT e 0
Figure: 2
What is graph coloring problem? Describe the back tracking technique to m-coloring
with following planar graph shown in figure 3. [10]
; .
1
3
Flgure s
Wrm about Hamiltonian cycle Draw portlon state sp‘q.ce tree for the: m_ﬂl_lﬁ"owing graph’
shown in figure 4. [10]

| Figure:4m |

Write short notes on 3-SAT problem.
Briefly explain deterministic and non deterministic algorithms with example. [5+5]
OR
.Deseribe about.cligtie problem.. e
lee the relatlon between NP Hfu d'and NP Complete - 5+5]
" a200000--- 7
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.

(25 Marks)
1.a)  The probability of a man hitting a target is % How many times must he fires so that the
probability of his hitting the target at least once is more than 90%. [2]
b)  Find the mean and variance of the distribution f(x) = e™,x > 0. 3]
c)  Define standard error and correlation coefficient. ; I2]
d) - The continuous random variable X has:probability’ dens1ty functlon
f(x)—{zs(x+2) tor-—2<x<3
0, elsewhere
Find the probability density function of ¥ = X2, [3]
e)  Write the properties of Z-distribution. [2]
f)  Construct 99% confidence interval for the true proportion of computer literates if 47 out
-.0f 100 persons-from rural areas-are Computer hterates : s £ 3]
g) Explain about exponential distribution. - ' _} A2 ;
h)  Define the terms Busy period and Traffic mtens1ty o 31 7
i) Discuss about classification of random process. [2]
j)  Define stationary and non-stationary random process. (3]
PART-B
(50 Marks)

2.a) - Show that for normal distribution the quartlle dev1at10n mean devnatlon and standard
~deviation are approximately 10:12:15:

b) A player tosses 3 fair coins. He wins Rs.500 if 3 heads appear, Rs.300 if 2 heads appear,
Rs.100 if one head occurs. On the other hand, he loses Rs.1500 if 3 tails occurs. Find the
expected gain of the player. [5+5]

OR

3.a) _ Find the moment generatmg functlon off(x) == (3cx) x =0, 1 2 3 and hence t'nd lts

miean and varlan ; . ¥ <
b) 1f°3 fair coins ie tossed and if"X'is the total number of heads in the 0utcome Sh"ow that

X is a random variable. [5+5]
4. The joint probability density function of the random variable X and Y is given by
fl,y)= K(xy+y?),0<x<10<y<2
- Find P(Y > 1),P (X> 2y <1) and POY +Y < 1) 1105

‘OR



024y —0}—0}
20x0y
x|62]56]36|66[25]75]|82]78 [10]
-y |58 |44 51|58[60]68 |62 ]84 '

Si Use formula p = , compute the correlation coefficient to the following data.

6.a)  Discuss test of independence of attributes with a suitable example.

b) A briefcase manufacturing company claims that 80% of executives carry briefcases
produced by them. Verify its claims if in a random sample of 900 executives, 675 used
the company’s briefcases. Use 5% level of significance. [5+5]

OR - WET
7.a) Discuss various types-of alternative hypothesis w1th surtable example ok B

b)  The-average weekly losses of ‘man hours due to-strikes in an institute-before and after a

disciplinary program was implemented are as follows

Before | 45 73 46 124 [ 33 57 83 34 26 17
After |36 60 44 119 [35 51 77 29 24 11

Is there reasoti t6 beheve that the d;scrp]mary program 1s effectlve at! o: 05 LOS? [5+5

8.a) Dlscuss basrc queumg process.

b)  Workers come to a tool store room to enquiry about the special tools for a particular job.
The average time between the arrivals is 60 seconds and the arrivals are assumed to be in
Poisson distribution. The average service time is 40 seconds. Find i) average queue
length ii) Average ]ength of non- empty queue. ‘ ) [5+5]

9 A PC reparrman f nds that the tlme spend on jobs | has an expotien: a_l_.-drstrlbutlon wrth
mean 30 minutes. If the sets are repaired in the order, in which they come in, and if the
arrival of sets is approximately Poisson with an average of 10 per 8 hour day, what is the
repairman’s expected idle time each day? How many jobs are ahead of the average set
just brought in? [10]

10.a) . A-fair die is tossed repeatedly. If X, denotes the maximum of the, number occurring in-the
first n tosses, find the: ll‘dl‘lblt]OI] probablhty matrix P of the Markov charr {Xn}. Fmd also
P2 and P(X, =6).

03 07 0
b) The transition probability matrix of a Markov chain is given hy[().l 0.4 (}.Sl.
_ 0 02 08
Is this matrix irreducible? [5+5]
- OR

11. --""'}:'-Three boys A; 'B C-are throwmg a ball to each other... B always throws the ball to C; C

the process is Mark0v1an Fmd the transition matrix and classrfy the states. Do all the
states are ergodic? [10]

--—-00000---
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

P ART A  f
N L o e 2. -.(25 Marks)... -
1.a) Explam the need of ﬁndmg Voltage regulatlon of a transformer 2]
b)  Explain the significance of Voltage transformation Ratio (K) of a transformer. [3]
c) Distinguish between Power and Distribution transformers. 2]
d)  What are hysteresis and eddy current losses and how can we reduce them? [3]
e)  Explain the importance of Polarity test in transformer, [2]
f) - What is the advantage of V — V-connection? - P B} .
g) - List the applications of three phase:induction motor: ’ [23 ¢
h)  Briefly explain the phenomena of Crawling in Induction motor. [3]
i)  How come the large rating Induction motors can be started? [2]

j)  Explain in brief the different methods of Speed control of Induction motors.  [3]

PART-B

e TR 5 .--"'(50 Marks)_‘.,v
2.a) .- Derlve the emf. equatlon of a transformer, S __
b) ~~Diaw and explain “the total equivalent circuit” Of the transforrner referred to wp E

Primary. [5+5]
OR
3.a) Draw the no-load and ON-load phasor diagrams for lagging p.f of 1-¢
Transformer.

b) A 4400V, 50 Hz transformer has a hysteresis loss of 1250 W, eddy current lossof ...
“2050 W and full load copper lass of 4000 W. If the transformer issupplied at : i~
£ 6600V, 75 Hz..What will be.the losses? Assume.that the full — load current... ..~

remains the same. [5+5]

4.2) Explain the necessity of performing the O.C and S.C tests of a single phase
transformer.

b) A single — phase 200 KVA transformer has an efficiency of 95 % on full —load at _‘

0.8 power factor.and on half loadat 0.8 power factor. Find: S e
i) Iron loss ~ii) Full —load copper loss:

OR

5.a)  Explain the load sharing by two transformers if they have unequal voltage ratios.
b) The maximum efficiency of a 500 KVA, 3300/500 V, 50 Hz single phase
transformer is 97 % and occurs at % full load, unity power factor. If the
impedance is 10 %, calculate the regulatlon at full load; power factor is 0.8

: _blaggmg o B A N ]

[5+5]



10. a)

11.

""”'"‘-'n‘-the winding and transformation ratm of each transformer.

List the advantages and disadvantages of Star —Star connection of transformers.
A three phase 1000 KVA, 6600/1100 V transformer is delta connected on the
primary and star connected on the secondary. The primary resistance/phase is

. 1.8Q and secondary resistance /phase is 0.025€, Determine the efficiency on full .
-load at Unity power factor and 0. 8 Powu [aclor Jaggm[: if the ironlgss is 15 KW,

[5+5]
OR

* Explain the conditions to be fulfilled for paralleling three —phase transformers.

Two single phase electric furnaces A and B are supplied at 220V from a three
phase, 1100 V supply by means of a Scott — connected transformer combination.
If the total output is 600 KW at 0.6.power factor lagging, determme the currents

[5+517 =

Der1ve the equation for frequency of rotor current under running cond1t10ns

A 50 H.P, 6- pole, 50 Hz, slip ring induction motor runs at 960 rpm on full load
with a rotor current of 40 A. Allowing 300 W for copper loss in the short —
circuiting gear and 1200 W for mechanical losses, find the resistance per phase of

the three phase rotor wrndmg A [5+5]

OR -:'_’_ N -:

torque The rotor emf is observed to make 90 cycles per minute. Calculate
i) Motor output in KW ii) Copper losses in rotor iii) Motor input iv) Efficiency if
mechanical torque lost in friction and windage is 20 N-m and stator losses are
800 W. [5+5]

'Explam the workmg of Induct1on generator

Explain the cotistructional details and workmg of star delta starter used in 3- ¢ ..

.M. [5+5]
OR

Draw the circle diagram of a 3-phase M. Explain how do you estimate the

performance characteristics of 3-¢ LM. [10]

--00000---
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Note 'Thls questlon paper contams two parts A and B
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART- A :
: : (25 Marks)
l.a)  Define parsing. [2]
b) Differentiate between procedural languages and object oriented languages. [3]
¢)  What mixed-mode assignments are allowed in C and Java? [2]
d)  Write any two design issues for arithmetic expressions. [3]
e) What is meant by statlc and dynamlc allocatlon‘7 N 2]
g2 _.Deﬁne monitof. [2]

h)  What is the drfference between checked and unchecked exceptlon in Ja\;a? [3]

i)  What data types were parts of original LISP? 2]
j)  What type inferencing is used in ML? (3]
PART-B
(50 Marks) - /"

2.a) .- 'What do you mean by axromalu. scmanllcs" Explam w1th an 1’llustrat10n--'"
b)  What are the factors that influence the basrc desrgn of programmmg languages?
[5+5]
OR
3.a) Describe the basic concept of denotational semantics.
b)  Explain in detail about various language evaluation crlterra and the characterlstlcs___
_thataffect them. : AT SR [5+5] :

4.a) Explam about stack dynamic variables and expllc1t heap dynamic varlables
b)  Explain about heap management of a single size and variable size segments. [5+5]

OR
5.a)  Explain about subscript bindings and various array categories.

b) What are guarded commands? Explain. [5+5]

ples

6.a): ]
b) Explam about parameterlzed abstract data types with an example in &L [5+5]
OR
7.a)  Explain how various implementation models of parameter passing are actually

implemented.
b)  Distinguish between name type compatlblhty and structure type compatibility
3_uslng examples ) ; ; T [5+5]



8.a)
9.a)
b).

10.a)
b)

11.a)

Explain in brief about exception handling in Ada.
Discuss in detail Terms and Goals statements in Prolog. [5+5]
OR
What is a semaphore? What are the operatrons performed on a semaphore?

erte short notes on C# threads ol [5+5]
Explam the basrc prirmtlves of LISP lee su1tab|e ekﬁmples
Explain in detail ML inferencing process. [5+5]

OR
Explain about the data types and their values in python.
What is the importance of module library in python? [5+5]
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Note: This questlon paper contams two parts A and B
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questions.

- PART- A

O (25 Marks)
1.a)  What are the different strokes in two stroke engines. 2]
b)  List out the differences between the SI engine and CI engine. [3]
¢)  What is meant by Cetane number? 2]
d) Describe the three desirable properties of CI engine fuels. [3]
e)  What is the importance for measurement of exhaust gas temperature‘7 - [2]
f)  Listout the functions.of compressors. f [3]
g)  On which principle the centrifugal pump works:. : 2]
h)  Explain the importance of slip factor in compressor. [3]
i)  What is meant by tonne of refrigeration? 2]
j)  List out the advantages of air refrigeration. [3]

PART-B
(50-Marks)

2.2) How does the Zenith carburetor fulfill the requi:'re'r'heﬁfs of a good carburetor.
b)  Explain the working of battery ignition system with the neat sketch. [5+5]
OR
3.a)  Explain the working of solid injection system with neat sketch.
b) Explam the workmg of splash lubrlcatmg system w1th neat sketch.

4.a) . --'Brleﬂy explam the stages of combustlon in SI j 'ngmes elaboratmg the ﬂame frorn
ey propagatlon I S i Eeeem e E
b)  Explain the effect of various engine variables on SI engine knock. [5+5]
OR
5.a)  What are the methods to be followed to avoid knocking in SI engine.
b)  What are anti knock agents? Indicate the substances used and their effects on reducing of
knacking. _ [5+5]



During a test on a diesel engine the following observations were made:
The power developed by the engine is used for driving a D.C. generator. The output of
the generator was 210 A at 200V the efficiency of generator being 82%.The quantity of

- fuel supplied to-the ¢ngine was-11:2. kg/h calorific/ value of fuel-being 42600kJ/kg. The

-~ air-fuel ratio was 18:1. The exhaust gases were: passed.'through a exhaust gas calofimeter

7.a)

b)

for which the observations were as follows:

Water circulated through exhaust gas calorimeter = 580 liters/hr. Temperature rise of
water through calorimeter=36"C. Temperature of exhaust gases at exit from
calorimeter=98°C. Ambient temperature—20 C.

Heat lost to jacket cooling water is 32% of the total heat supplied.

iy the specific heat- of exhaust gases” be 1 05kJ/kg K Draw up the heat balance sheeton
_mute basrs ; : i

[10]

Explain the air box method for the measurement of air consumption in internal
combustion engine.

A six cylinder, 4 stroke SI engine having a piston displacement of 700cm’ per cylinder
developed 78kW at 3200r.p.m. and consumed 27 kg of petrol per hour. The calorific
valug of petrol is 44 MJ/kg. Estimate:

i) The volumetrtc efﬁerency of the engine if the an‘wfuel ratio is 12 and mtake air'isiat 0:9
. bar,32°C u) The brake thermal efficiency “jii) The brake torqué

For air, R=0.287kJ/kg K. [5+5]

A centrifugal compressor running at 8000 rpm delivers 660m>/min of free air. The air is
compressed from 1.01 bar and 15°C to a pressure of 3 with an isentropic efficiency of
80%. Blades are radial at outlet of impeller and flow velocity of 60 m/s may be assume

*:.throughout constant _The outerradius of impeHer IS thrice the inner.and the slip- factor
- may be assumed as 0.8.The blade area coefficient may be assumed 0.8 at inlet. Calculate:

9.2)

b) .

e COR T L B

a) Final temperature of air b) Theoretical power c) Impeller diameters at inlet and outlet

d) Breadth of impeller at inlet e) Impeller blade angle at inlet f) Diffuser blade angle at

inlet. [10]
OR

Explain the working of roots blower compressor with neat sketch.

A-centrifugal compressor delivers 50 kg of air.per'minute at a pressure of 2 bar and
97" G. The intake ‘pressure and temperature of air

5§ 1"bar and 15°C. If'no heat is lost to
the surroundifig; find: i) index of cofpression ii)y Power required, if the compression'is
isothermal, Take R=287/kg K. [5+5]

Explain the working of Vapour compression refrigeration system with a neat diagram.
A Carnot cycle machine operates between the temperature limits of 47°C and -30°C.

Determme the COP when 1t operates as i) refrrgeratmg machme 11) A heat pump

[5+5]

Explam the workmg of vapour absorptlon system w1th neat sketch

A Bell-Coleman refrigerator works between 4 bar and 1 bar pressure limits. After
compression, the cooling water reduces the air temperature to 17°C. What is the lowest

temperature produced by the ideal machine?

Compare the coefficient of performance of this machine with that of the ideal Carnot

“cyele machine working between th same pressure limits, - the temperature "at: the
- begianing of compression being - 13" C. ’ i

5451
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Answer any five questions
All questions carry equal marks

l.a)  “Managerial Economics is the discipline which deals w1th the appllcatlon of economics
theory to business decisions™. Discuss. i o s
b) - Explain the Law of Demand along with its assumpttons and exceptlcms Use necessary

diagram. [8+7]
2. Explain ‘Elasticity of Demand’ and illustrate various types of Elasticity of Demand.
What are its Managerial uses? [15]

3.a) " What are the': external ecoﬁ"omles that acerue to a ﬂrm due to large Scale
" production. ; S '
b) A company producmg a smgle art1cle sells at Rs 20 each The margmal cost of
production is Rs.12 each and fixed cost is Rs. 8000 p.a Calculate i) the P/V
Ratio and ii) Sales required to Break-Even. [8+7]

4.a) Describe the features of Perfect Competltlon How is the prlce determmed under

~~conditions of Perfect Competition?;”. : Fica il

b) -~ "How can price: be ﬁxed is case of Market Sk1mmmg Prlcmg and Penetratlon Prlcmg‘7
e8]

5.a)  Evaluate Partnership form of business organization.
b)  Critically the changing business environment, after- liberalization. [8+7]

6.a)  List.out and explain the different sources of raising Longterm finance:
b)  Determine the Payback period for a preject which requires a cash out lay of Rs. 12 OOG)
and-generates cash inflows of Rs. 4,000, Rs. 4,000 and Rs. 5,000 in the first, second; tl*nrd
years respectively. [10+5]

7.a)  How are solvency and proﬁtability ratios classified?
b)  Illustrate the calculation of Current Ratio and Quick Ratio with assumed data. [10+5]



From the following Trial balance, prepare Trading, P & L Account and Balance sheet.
) Trial Balance ~_ i

(¢)-Write off bad debts Rs. 800/~ . -

Debtors 16,300 | Capital 40,000
Cash 12.500 | Sales 9,000
Furniture 10,000 | Purchase returns 500
Purchases 3,500 | Creditor 2,500
Sales returns 300

Opening stock 2,000

Rérit & Rates 750

Insurance {350

Wages 800

Carriage 500

Discount 650

Oil and Fuel 550

Drawing 2,900

Cairiage outwards: #3600

‘Statipnery ] 600

TOTAL 52,000 | TOTAL 52,000
Adjustments:

a) Closing stock was valued at: 2,600

b) Provide depreciation on furniture at 10%

-—-00000---



Code No: 54058
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

Timeé: 3 hours

-:Z......A.What is an mterface? Explam w1th an. example

,v.:_‘,:--.-:erte a Java Progran-to descrlbe the Scrol] bar
- Write a short note on following: -~

B.Tech II Year IT Semester Examinations, May - 2017
OBJECT ORIENTED PROGRAMMING
== (Comtion ta¢ CSE, -~ :

Answer any five questions
All questions carry equal marks

:?erte a Java Program to find the sum of drglts of P glven number.

Explam the concept of array in Java.
Write a java Program to find the inverse of a given Matrix.

Briefly explain about Polymorphism.

erte a short note on super keyword

Write a short note on abstract class.

Explain the concept of exception handling.
Write a short note on thread life cycle.

""'Write a ahort note on lhe followmg layout manageré |
i) Boarder layout '

ii) Card layout.

Explain the concept of passing parameters to applets.

Describe the concept of Tabbed Panes in Swings with an example.

i) TCP/IP

ii) URL

iii) Domain name
iv) UDP.

--—-00000---
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il.a)

2.a)

3.a) -"”"»thxplam the term COI‘]O]]S component of acce!cratmn and clenve a relallon for™ ¢

4.a)

b)

A .:Gwc examples for each type?
b) -

Answer any five questions
All questions carry equal marks

Explain with a neat-sketch the i inversion of a smgle shder crank cham. [7+8]
Explain Pantograph mechanism in detail.

Explain with neat sketches the exact and approximate Straight line motion
mechanisms? [7+8]

Explam how the vcloc1ty and acceleratlon in the Four bar mechamsm is calculated
by using relative velocity method. [9+6]

Describe the working of Davis steering gear mechanism giving neat sketch. Derive
the condition for correct steering of the above mechanism.

1;Thc Distance - between the steering; pwots of a- Daws Steermg gear; is. 1 3m. The -
wheel base is-2.75 metres. What will:be the mclmatlon of the tfack arms to the

longitudinal axis of the vehicle if it is moving in a straight path? [7+8]

Design a cam for operating the exhaust valve of an oil engine. It is required to glve
S.H.M during opening and closing of the valve each of which corresponds to 60° of
cam rotation. The valve must remain in fully open position for 20° of cam rotation.

- Th&lift of the valve'is 36 mm and the least radius of the cam is 50mm. The follower.. -

"’1s pr0v1ded with-a roller of 40 mm dnmeter and its line of stroke passes through the L
" axi§ of the cam. Find the maximiim velocity and acceleration of the follower during —~ ™

opening and closing periods for a cam shaft speed of 240 R.P.M. [15]

If the interference between two involute gears is to be avoided then prove that
the maximum length of arc of contact will be equal to (R+ r) tan® where R
and r = Pitch circle radius of wheel and pinion, ® = Pressure angle.

Two 20" involute spur gear having a veloc1ty ratio of 2.5 meshes externally. :
‘.. Module is 4 mm and the addendum-is equal to- 1:23 module. Pinion rotates at--

150 rpm. Find (i) the minimum number of teeth on each wheel to avoid
interference (ii) the number of pairs of teeth in contact. [7+8]



Classify the belt drives?
Two parallel shafts, connected by a crossed-belt, are provided with pulleys
480mm and 640mm in diameters. The distance between the centre lines of the

shiafts is 3m. Find:hy how much the length of the belt should be- changed if it is— <
" desired to alter the direction of rotation of the driven shaft. 5

An epicyclic reduction gear, as shown in figure, has a shaft A fixed to arm B. The
arm B has a pin fixed to its outer end and two gears C and E which are rigidly
fixed, revolve on this pin. Gear C meshes with annular wheel D and gear E with
pinion F, G is the driver pulley and D is kept stationary. The number of teeth are:

D =80; C=10; E—24 and F=18. Ifthe pu]ley G runs at 200 r.p.m, fnd the speed of . .
‘shaft:A. ST : o T i

(151
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questions.

PART-A o
""" - La)" With assumed data, illustrate how cross elasticity-of demand cani'be ritedsured? ~2]
b)  Under what conditions, demand curve cannot slope towards right? [3]
¢)  What is the significance of Cobb-Douglas Production function? [2]
d)  Establish the relationship between Average cost and Marginal cost. (3]
¢)  What are the important points to be included in a partnership deed? [2]
f)  Define ‘Product differentiation’ and explain how can it be made? = [3] ...
g) " :What do you understand by "Ploughing back of prfits’? How is it helpful to a business

h) ~ Which capital budgeting method do you choose between pay back method and
Accounting Rate of Return method, in case the net annual earnings decline year after year
during its life time? [3]

1) What items constitute ‘Net worth’? [2]

J) What is the procedure you follow while finalizing Accounts, in case some balance of
reserve for Provision for bad and doubtful debts:is existing and you are required. {o

""" modify the reserve by'a given percentage? ' [3] j
PART-B
(50 Marks)
2 Discuss in detail the nature and scope of Managerial economics and point out the issues
that need the application of Managerial economics for decision making.
..... LIS S OR
ST 30 “What s the purpose of Demand” forecasting?-‘Explain various met] deniang
“forecasting usually followed in‘business and alsothéir suitability:~ - “FH0] N
4, What are the features of Isoquants? How can a producer find least cost combination of
factor inputs through lsoquant analysis? Use necessary diagrams in support of your
presentation. [10]
, v . OR
5. UExplain the following cost concepts and give suitable-examples: ™
©a) Opportunity costs b) Sunk-costs ... ..’ ¢) Iniplicit.costs
d) Incremental costs e) Replacement costs. [10]
6, Distinguish between skimming and penetrating pricing policies of a business firm? What
are the reasons for firms to follow different pricing policies? [10]

OR




10, -

11.

Some decades back, lot of importance was given for the promotion of public sector
undertakings in India. Now the position is different. How can Government enter into
business? Comment on the reasons for the change in the attitude of Government for
participation in business in recent times. [10]

:By considering assumed data, iII_‘Lllsgi'ra'fé how quhat;k‘iieriod method, A‘ccounting rate (I).-I["

return method and Net present value method can’ be employed while selecting the

effective alternative method.

OR

[10]

What do you understand by ‘Working capital cycle’? What is its significance? Explain in

detail the various sources of mobilizing working capital needed by an industrial unit.

profitability can be measured for interpretation?

OR

What are financial statements? Explain how differerit tests of “liquidity, solvency and

RIS

1

[10]

From the following balances belonging to Darani, prepare Trading, Profit & loss Account
for the year ending 31™ March.2016 and Balance sheet as on that date:

Adjustments:

a) Closing stock was valued at Rs.75, 000
b) Wages and salaries are outstanding by Rs.10, 000 and Rs.5, 000 respectively

¢) Depreciate Machinery @ 5%

d) Interest receivable outstanding Rs.5, 000,

--—-00000---

Particulars Dr.(Rs.) 1-Cr. (Rs.) S

Opening stock 50,000 A - g

Purchases [ 6,50,000- f—=7 0 Lab M

wages 70,000

Machinery 16,00,000

Furniture 1,10,000

Salaries 52,000

cash 35,000 |..

Goodwill 1,00,000 + | 3 e

capital e 1.10,00,000 S S L

Creditors 40,000

Sales 12,00,000

Interest received 16,000

Loan on Machinery 4,00,000

Bills payable . 11,000 =
126,67,000 | L
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carrles 10 marks and may have a, b, ¢ as sub questions.

| B -~--15'A,_, ]
...................... (35 Marks)”™
l.a)  Define the term dressing of stones. [2]
b)  Write the properties of good brick. [3]
¢)  Define the term Admixture and state any two examples of admixtures. [2]
d)  Define the term hydration and what is the use of hydration? [3]
e) ... Explain the Requirements of ventilation in residential building. .~ [2] ..
f) .. Write types of staircase and dmw cmly two Stall‘(,aSﬁ plan s. A 3] W T
g) Def“ne pOlI‘llIl’I“’ [2]
h)  Explain briefly about header and stretcher. [3]
1) Write about floor area ratio. [2]
J)  Define Residential building. [3]
PART-B
e ' -, ‘ ~- ; 50 Marks)'"'"%
2, i Explam the chemlcal composmon of brick and explam the preparatlon of bricks. :
[10]
OR
3. Define the term wood and explain the reinforced glass fibre bricks. [10]
4. Explam the manufacturlng of cement w1th neat sketch [10]
5. Explam the cl}‘gl‘pl(:.'z}_!’ admlxtures and 1ts uses. [10]
6. Draw the plan and elevation and section of a Glazed and half panelled door. [10]
OR
7.a)  Draw the plan and elevation of fully panel window.
. b) Explam briefly classn‘“caﬂon of fire resistant materials. [5+5]
8. a) ' p'laln types of caffoldmg w1th eqt sketch.‘ : ot Y
b) """""" erte about rabblé: masonry, e WG [§45] fe e
OR
9. Explain about English band and draw the plan and elevation of one and half brick
wall showing Flemish bond. [10]
10. Explam the classn‘“catlon of bunldlngs with materlal spe01ﬁcat10ns . [10]
L = Exp]am the Building Bye laws... “..f [10]

---00000---
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Note:. ThlS questlon paper contams two. parts ‘A and B:. e o N
Part A is compulsory which carries 25 marks. Answer all questrons in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART-
~, /(25 Marks)-,
1.a) Wlml is layered nclwork nrchrtccturer‘ ; T3 -
b)  Explain serial and parallel data transmission. " 3]
¢)  Compare TDM and FDM techniques. [2]
d)  What is Satellite? Compare Synchronous and Asynchronous satellites. [3]
e)  What is Signaling in telephone? Mention types of Signaling. [2]

f)  What are the advantages of Private line data networks over switched public

'_,,__,_,telephone networks? [3]
g) . “Give the specifications of 1S- 95 _ _ T [2) AT e
h) Explam Bar codes and their types il Sawy A [3] .
1) What is bits per second and baud? 2]
J) What is Modem training? Explain, [3]

PART-B
(50 Marks)
2.a) ,----.i-‘:‘»Wh'lt is protocol?; Explam different types of Data Commumcatlun protocols "% L
b)<"..What is Network topology? Explain different types of network tépologies. [6+4] /-
OR
3. Discuss in detail Analog Modulation systems and digital Modulation. [10]

4.a)  What is Digital modulation techniques? Explain PSK and QPSK modulation
techniques with neat constellation diagrams.
~D;eter|n||1e the minimum Bandwidth, baud rate-and bandwidth efficiericy for the
__________ blt rate fb = 9600bps for the modulation schemes i) BPSK i) QAM Jo6+4] 7
OR
5.a)  What is Clarkie orbit? List the advantages and disadvantages of geosynchronous
satellites.
b)  Explain the following terms for optical fibres:

i) Crmcal angle u) Numerical aperture iii) Acceptance angle iv) Snell’s law.
= T . T e, S [6+4] .
W hat is Standard telephone sel?. L\{pldm its basrc functrons P .
b) “~What is single frequency Interference? Explam about types of sln&,le frequency"”" St

Interference. [6+4]
OR
7.a)  What is Cross talk? Explain different types of Cross talk.
b)  Explain (i) Dial pulses (ii) Receiver ON / OFF Hook. [6+4]




b)

error, and prove that the Hamming code will suce

£..Explain character synchronization *

i) Transmission modes

Explain CDMA, its channel allocation and its traffic channels.
For a 12 bit data string of 110011101101, determine the number of Hamming bits
required, arbitrarily place the Hamming bits into the data string, determine the
logic condition of each Hamming bit, assume an arbitrary single bit transmission

oR
in.detail.
Explain Digital cellular telephone system.

Explain Synchronous Voice band Modems.
Explain Modem Equalizers. Describe its uses. [6+4]
OR

Explain Modem:

i1) Operational modes
iii) Command types.
Explain Cable Modem:s. [6+4]

200000~
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Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART=A

Define the effective address. :
Explain about Logical and Bit Manipulation Instructions.
Explain about the purpose of Input-output interface.
Explain about the two-wire control.

Explain about auxiliary memory. [2]
What is a bootstrap loader? Explain about the functions of bootstrap loader [3]
Explain about the purpose.of Bus High Enable pin i 8086 p
Explain about condition code flag register in 8086. :
Explain about One-byte instruction in 8086.

Explain about FAR PTR and NEAR PTR assembler directive.

PART-B
(50 Marks)

Write a program to evaluate the. arlthmetlc statement:

X=A-B+C*(D*E-F) '

G+H*K

a) Using a general register computer with three address instructions.

b) Using a general register computer with two address instructions. [5+5]
OR

Explain about the functions of CPU.

Explaimabout Program-Control Instructions. [5+5]

Explain-about Sourceinitiated transfer using handshaking and Destinatiofi-initiated- ™

transfer using handshaking with a neat diagram.

A CPU with a 20-MHz clock is connected to a memory unit whose access time is

40 ns. Formulate a read and write timing diagrams using a READ strobe and a

WRITE strobe. Include the address in the timing diagram. [5+5]
oR. .

What is the difference between isolated: /O and memory-mapped I/O" What are the"':

advantages and disadvantages of each? -

Explain about Intel 8089 10P. [5+5]




6. A computer uses RAM chips of 1024 x 1 capacity.
a) How many chips are needed, and how should their address lines be connected to
provide a memory capacity of 1024 bytes?
b) How many chips are needed to provide a memory capacity of 16K bytes? Explain
in words how the chrps are to be conneofed to the 'lddreas bus [ [5¥5)
“OR T 73

memory taking into consideration a tag bit that indicates whether the word is active or

inactive.

b)  Explain about Virtual Memory with the implementation details. [5+5]
Explain about the register organization of* 8086 i =
Explam about the coneept of segmenty I with "neat dlagram Efxplam its,.

OR
9.a)  Explain about addressing modes of 8086.
b)  Explain about the functions of opcode prefetch queue in an 8086 system. [5+5]

-.10.a)  Explain about different instruction formats in 8086.

b) erte an Assembly Language program to pertorm one byte BCD dd(]ltlt.):‘l o [5+5170
~OR.. A - S S
11.a) Explaln about different types of Assembler directives and operators
b) Write an ALP program to find transpose of a 3x3 matrix. [5+5]

---00000---
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

(25 Marks)
l.a)  What is the difference between Mechanism, Machine, and Structure. [2]
b)  Explain the difference between Rigid Link, Flexible and Fluid link, with an
example for each. 3]
¢)  Define ‘Instantaneous center of IUtd'[lOﬂ and stalu the Three-Centers-In-Line
* theorem. e N [2] '

d):.. Draw a rough sketch of I(Iun §. construction for lhe veloctly Lliagrnm of &7\ J
Single slider crank mechanism and explain how you get the velocity of the slider,

[3]

e)  What is the difference between the Scott—Russel and modified Scott - Russel
mechanisms? prlaln with sketches. 2]

f)  What is the main advantage of Double Hooke’s Jomt over the Slngle Hooke’s
- ]oint? s of : o [3]
g) _,--"‘"'Name the dlfferem types of cams and Followers 2]

h)  What is the difference between the follower motion of uniform and equal”
acceleration and retardation and uniform and unequal acceleration and retardation.

Explain with sketches of the relevant displacement diagrams. [3]
i) What is the difference between compound gear train and reverted gear train?
Explain with relevant sketches. [2]
J) . What is Interference in gears? When does it occur? [3]
PART - B (50 Marks)——

2.a)  Explain, with a sketch, the drag-link mechanism.
b)  Draw the sketch of ‘Ellipse Trammels’, and prove how it can be used to draw an
ellipse. [5+5]
OR )
’”f"‘Whal is Kulzbacl\ s criterion ‘for degrees of freedom of plane e hamsms‘? In"”" 4
...what way the Gruebler’s criterion different from it?"... . E o
b)  Draw the sketch of Whitworth quick return motlon mechamsm and explain 1ts
working,. [5+5]




4. The crank and connecting rod of a reciprocating engine are 30 cm and 150 cm
long respectively. The crank rotates at 180 rpm clockwise. Determme the velocity
~and..jaccelerat10n of ‘the piston when' the crank is at 40° from- the IDC, Also

- determine the, posn.t!on of the erank for zero accelerdt:on of the p:ston ..-:} [10]
“OR o R y
5. In the mechanism shown in figure 1, the driving crank OC rotates ccw about the

fixed point O at a uniform speed of 150 rpm. The lever BD is pivoted about the

pin D which is fixed and oscillates about D, A coupler BC connects the points B

and C, The die block F, drlven by the link EF moves in the horizontal guides.
... When the crank angle is 45°, find the velocity of F, using the Ius!antmuou;.,._
cl 4r‘er metlt()d ¥ale 'DE 15 mm CB BD =45 mn‘i rEZF 25 mm,. ¢ [10] '

X \_i__ o S “oB "3
(4l dimeiic S T A

rendions in niim)
Figure: 1

6. In a Grass-Hopper mechanism shown in figure 2, the link lengths are:
OQ =100 mm, SP 375 mm, QS = 150 mm, and SR 225 mm.




""f'_:'j;Sketch the HMait mechanism, and p:ovu that lt
{-...motion, 4

~ b) Dwell for 30° of cam rotation,

‘__umform and equal acceleratlon and. |elarclal|on

TTrTrTiT

Figure: 2
OR

In a Hooke’s joint, the angle between the axes of drlvmg and dnven shafts is 15O
Find the angle turned by the driving shaft when the velocity of the driven shaft is
maximum, minimum, and is equal to that of the driving shaft. [5+5]

Draw the profile of a cam to give the mollon as given below to a roller follower
a) Outward %[Iol\k of the follower duun;_, 90" ot cam lotatlon

¢) Return stroke of the follower during 100" of‘cam ro‘ratlon

d) Dwell for the remaining period of cam rotation.

Lift of the follower is 25 mm ; Diameter of roller is 20 mm ; Minimum radius of
the cam is 30 mm ; Line of stroke of the follower coincides with the axis of cam.
The outward stroke takes place with uniform velocity, and the return stroke with

(10]

OR

- The follower of a tanaent cam is opercned lhrough a 1o]ler of 24 fnm dlameter and- "

its line of stroke passes through the axis of the cam. The minimum radius of the
cam is 40 mm, nose radius is 12mm, and the lift is 25 mm. If the speed of rotation
of the cam is 900 rpm, find the velocity of the follower at the instant when the
cam is 20° from the full lift position. [10]




10.a) State and prove the law of gearing.
b) In asun and planet gear train, the sun gear having 60 teeth is fixed to the frame.

Fmd the number of teeth on the pldncl wheels and the annular wheel if the

[5+5]

OR

11.a) A rack is being driven by an 18-teeth plmon of involute proﬁle and 120 mm pitch

circle diameter. The addendum of both pinion and rack is 6 mm. Find the least
pressure angle required to avoid interference.

b) Prove that the velocity of sliding is proportlonal to the distance of the point of

. _ " - [5+5]

H,,,ﬂ__contact from the pltch point.
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DATA COMMUNICATION
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Note:.

5.a)

b)

6.a) b,
b)"

7.a)
b)

"":fiWhat is protocol?, E:\pldm dlﬁelent {ypcs of Data Comnmnicatlon pmtoco]s )
7. What is Network topology? Explain different types of network topologies. [6+4] ¢..... ~../

f[ hm question:paper. contams tWi parts ‘Aand B: i :
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART- A

/(25 Marks)-.

W at is layered nelwork 'lrclnlu.tme?\ ; ) 4 o12]
““Explain serial and parallel data transmission. " T3]
Compare TDM and FDM techniques. [2]
What is Satellite? Compare Synchronous and Asynchronous satellites. [3]
What is Signaling in telephone? Mention types of Signaling. [2]
What are the advantages of Private line data networks over switched public
: ,.lclcphcmc networks? . o e R =~ [3]

e ‘Give the spcctllumom of IS- 93 s Ay 21 A
~Explain Bar codes and their types. fomee e 3] e gt
What is bits per second and baud? [2]
What is Modem training? Explain. [3]
PART-B

(50 Marks) .

OR
Discuss in detail Analog Modulation systems and digital Modulation. [10]

What is Digital modulation techniques? Explain PSK and QPSK modulation
techniques with neat constellation diagrams.
DLIU mine the-minimum Bdndmdth, baud rate-and bandwidth eiﬁcnency for the, /..

it rate fb =9600bps for the modulation schemes i) BPSK i) QAM. ; [6+4] .

OR
What is Clarkie orbit? List the advantages and disadvantages of geosynchronous
satellites.
Explain the following terms for optical fibres:
1) Critical angle ii) Numerical aperture iii) Acceptance angle iv) Snell’s law.
..... o [6+4]

‘What is Standard lclcphonc set?. I:xpiam its basu, funel;uns

~What is single-frequency Interference? E ‘xplain~about types ofrsmgle frequency""'" !

Interference. [6+4]
OR

What is Cross talk? Explain different types of Cross talk.

Explain (i) Dial pulses (ii) Receiver ON / OFF Hook. [6+4]




8.2)
b)

error, and prove thal the Hammmg code will SUCCGbSﬁJ]ly detect the SIEOr. [5+5]

b)

o .prl’un character 5ynt,h| ()I'IIZ"lllOn ‘in detail.

-~ Explain Modem: /..
<" 1) Transmission modes

vl Yo o

Explain CDMA, its channel allocation and its traffic channels.
For a 12 bit data string of 110011101101, determine the number of Hamming bits
required, arbitrarily place the Hamming bits into the data string, determine the
logic condition of each Hamming bit, assume an arbitrary single bit transmission

()R i,

Explain Digital cellular telephone system. “ [7+3]

Explain Synchronous Voice band Modems.
Explain Modem Equalizers. Describe its uses. [6+4]

~ OR

ii) Operational modes
iii) Command types.
Explain Cable Modems. [6+4]

=200000--- _....
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“"Max. Marks:.75..

Note:

Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questions.

(25 Mar “i)

" With assumed data illustrate how Cross elastxcxty of demand can- be measured‘? 2]
Under what conditions, demand curve cannot slope towards right? [3]
c)  What is the significance of Cobb-Douglas Production function? [2]
d)  Establish the relationship between Average cost and Marginal cost. [3]
e)  What are the important points to be included in a partnership deed? [2]
f)  Define ‘Product differentiation’ and explain how can it be made? . 3] ..
g) " “What do you undersland by ‘Ploughmg back ot proﬁls“7 How is'it; helpful toa busmess
SLunit? 0 LN s NS b £i2)

h)  Which capital budgetmg method do you choose between pay back method and
Accounting Rate of Return method, in case the net annual earnings decline year after year
during its life time? (3]

i) What items constitute ‘Net worth’? [2]

) What is the procedure you follow while finalizing Accounts, in case some balance of

~reserve for Provision for bad-and”doubtful debts;

modxfy the reserve by'a given pe entage‘7 ['Sj
PART-B
(50 Marks)
2. Discuss in detail the nature and scope of Managerial economics and point out the issues
that need the appllcatlon of Managerial economics for decision makmg [10]
= . ~~OR S
3. What is the pmposp of Demand rolecaslmg?-w Explam varlous methods of demand
“forecasting usually followed in business and also théir suitability:— “[10]

4. What are the features of Isoquants? How can a producer find least cost combination of
factor inputs through Isoquant analysis? Use necessary diagrams in support of your
presentation. [10]

) OR
5. ’:,:I:Explaln the followmg cost con ;
...a).Opportunity costs.. b). Sunk costs £ c) Imp icit costs
d) Incremental costs e) Replacement costs [10]

6. Distinguish between skimming and penetrating pricing policies of a business firm? What

are the reasons for firms to follow different pricing policies? [10]

~ OR




7 Some decades back, lot of importance was given for the promotion of public sector
undertakings in India. Now the position is different. How can Government enter into
business? Comment on the reasons for the change in the attitude of Government for
partlclpatlon in busmess in recent tlmes , _ [10]

8. n penod mqg_l_"_n__qd Accountmg rale of
return method “and Net present value method can be employed while selecting the
effective alternative method. [10]

OR
9. What do you understand by ‘Working capital cycle’? What is its significance? Explain in

detall the various sources of moblllzmg working capltal needed by an industrial unit.

UUJ

10. ;f:""“"What are fi nanCIal statements" Explam how dlfferent tests of 11quld|ty, solveln.y and

profitability can be measured for interpretation? [10]
OR
11. From the following balances belonging to Darani, prepare Trading, Profit & loss Account
for the year ending 31* March.2016 and Balance sheet as on that date:
Particulars . | Dr.(Rs.) -Cr. (Rs.)
Opening StOle 50,0000 { - "
Purchases - ©6,50,000- |- b
wages 70,000
Machinery 16,00,000
Furniture 1,10,000
Salaries 52,000
cash 35,000 ..
Goodwill . 1,00,000 ¢ M
capitalssis New' e fe 1.10,00,000
Creditors 40,000
Sales 12,00,000
Interest received 16,000
Loan on Machinery 4,00,000
Bills payable 11,000
: 26,67,000: : "26,67,000‘
Adjustments:

a) Closing stock was valued at Rs.75, 000

b) Wages and salaries are outstanding by Rs.10, 000 and Rs.5, 000 respectively
¢) Depreciate Machinery @ 5%
d) Interest receivable outstanding Rs.5, 000, N B [10]
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

(25 Marks'::)'"'"'

l.a)  Define the term dressing of stones. [2]
b)  Write the properties of good brick. (3]
c) Define the term Admixture and state any two examples of admixtures. 2]
d)  Define the term hydration and what is the use of hydration? [3]

e) .. ,_Explam the Requirements of ventilation in residential-building.
- Write types of bt'urcase and draw on]y two stalrcasc pldm

[2]
[3]

g) L Defihe pointing:- [2]
h)  Explain briefly about header and stretcher, [3]
i)  Write about floor area ratio. [2]
Jj)  Define Residential building. [3]
PART- B .
‘ - -'(50 NL]I'I{S) }
2.
(1 U}
OR
3. Define the term wood and explain the reinforced glass fibre bricks. [10]
4, Explam the manufacturmg of cement with neat sketch [10]
5. E,\plam the LhCIHICdl udlm‘cturcs 'mc'lwlts uses. [10]
6. Draw the plan and elevation and section of a Glazed and half panelled door. [10]
OR
7.a)  Draw the plan and elevation of fully panel window.
b)  Explain briefly classification of fire resistant materials. [5+5]
8.a) \__I._j.._'E;MJHII'I types oi b{:a[Toldmf, W1th ea}_t sketch,xmf} i
b) “—Write about rubble masonry. e [5+5]== =*
OR
O Explain about English band and draw the plan and elevation of one and half brick
wall showing Flemish bond. [10]
10. Explam the class:ﬁmlmn of bu11dmg, with materlal ‘:pt,t,lﬂc,almns .. [10]
AP ,::'.'.ﬂ.,....Explam the Bunldmc Bye laws. . .- £ o i Lo sl [10]
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This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.

Each question carries 10 marks and may have a, b, ¢ as sub questions.

Define the effective address.
Explain about Logical and Bit Manipulation Instructions.
Explain about the purpose of Input-output interface.
Explain about the two-wire control.

Explain about auxiliary memory. [2]
What is.a bootstrap loader? Explain about the functions of bootstrap loadei [3] ______
Explain about the puipose of Bus High Enable pin 111 8086 i
Explain about condition code flag register.in 8086. :
Explain about One-byte instruction in 8086. [2]
Explain about FAR PTR and NEAR PTR assembler directive. [3]
PART-B

(50 Marks)
Write a program to evaluate the. arlthmetlc statement N,
XA -B- C*(D*[* F) -
G+H*K
a) Using a general register computer with three address instructions.
b) Using a general register computer with two address instructions. [5+5]

OR

Explain about the functions of CPU.
Explain about Program €ontrol Instructions.

[5+5] ...

Explain-about Source-initiated transfer using handshaking and Destination-initiated~
transfer using handshaking with a neat diagram.,
A CPU with a 20-MHz clock is connected to a memory unit whose access time is
40 ns. Formulate a read and write timing diagrams using a READ strobe and a
WRITE strobe. Include the address in the timing diagram. [5+5]
oR. . _
What is the differ énge butwu,n lso[alcd 1/0 and memory-mapped I/O'? What are the '
advantages and disadvantages of each? .
Explain about Intel 8089 IOP, [5+5]




6. A computer uses RAM chips of 1024 x 1 capacity.
a) How many chips are needed, and how should their address lines be connected to
provide a memory capacity of 1024 bytes?
b) How many chips are needed to provide a memory capacity of 16K bytes? Explain
in words how the chlps dre w be Lonnectéa to the address bus 7 [5+5} ¢

OR J

7.a) Obtam ‘the Boolcan I'unct:on for 1hc match loglc ot one word in an assocratlve"w

memory taking into consideration a tag bit that indicates whether the word is active or
inactive.
b)  Explain about Virtual Memory with the implementation details. [5+5]

/8.a) Explam about the rc;,:ster orf,amzatlon of'8086. .

~{ % b) Expfam ‘#bout the concept of segmenlcd memory W1lh' a neal dngra E'{{plain 1ts
st i advantages RO [5+5]. a gt

OR
9.a)  Explain about addressing modes of 8086.
b)  Explain about the functions of opcode prefetch queue in an 8086 system. [5+5]

~.10.2)  Explain.about different instruction formats in 8086. =

b) Writeian Assemb!y Langumge pr ogram fo perform one byte BLD addrtront “ [5+5] .
11.a) Exp]am about d]fferent types of Assembler d1rect1ves and operators
b) Write an ALP program to find transpose of a 3x3 matrix. [5+5]
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: This question paper contains two parts A and B.

"theort,m Y i frm, :
. Draw a rough, b!\t‘.lbh of K_Iern s..construction l"or the velocrty diggram of 4. .../

Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART AL

What is the difference between Mechanism, Machine, and Structure. [2]
Explain the difference between Rigid Link, Flexible and Fluid link, with an
example for each, [3]

[2]

Single slider crank mechanism and explain how you get the velocity of the slider.

[3]
What is the difference between the Scott—Russel and modified Scott - Russel
mechanisms? Explain with sketches. [2]
What is the main advantage of Double Hooke’s Jomt over the Smgle Hooke’s
; 'Name the d|lfuem Lypes ofcams dl‘!d Followers '5 ~ L) [2]

acceleratlon and retardatlon and unlform and unequal acceleratlon and retardation.

Explain with sketches of the relevant displacement diagrams. [3]
What is the difference between compound gear train and reverted gear train?
Explain with relevant sketches. [2]

[3]

What is Interference in gears‘7 When dor,s it occur? -

Explain, with a sketch, the drag-link mechanism.

Draw the sketch of ‘Ellipse Trammels’, and prove how it can be used to draw an

ellipse. [5+5]
Q.R ............

Draw the sketch of Whltworth qu1ck return motlon mechamsm and explam 1ts

working. [5+5]

(25 Marks)




4. The crank and connecting rod of a reciprocating engine are 30 cm and 150 cm
long respectively. The crank rotates at 180 rpm clockwise. Determme the velocity
~and acceleration of the piston-when the crank-is’ at 40° from- Lhe IDC, Also
- determine the pusmon of the c,ranl( for zero tu,Lth.r'atlon of the p:ston 4 110]
OR
5 In the mechanism shown in figure 1, the driving crank OC rotates ccw about the
fixed point O at a uniform speed of 150 rpm. The lever BD is pivoted about the
pin D which is fixed and oscillates about D, A coupler BC connects the points B
and C, The die block F, drlven by the link EF moves in the horizontal guides.
. When the crank angle is 45°, find the velocity of F, using the Instantaneous.,,,n

-'cenrer meﬂmd @C DT 15 mm CB BD —45 mm,: F:;— 25 m,.

(Al :{imejuﬁons i i) R

Figure: 1

6. In a Grass-Hopper mechanism shown in figure 2, the link lengths are:
0Q =100 mm, SP =375 mm, QS = 150 mm, and SR =225 mm.
.. Find. the magnitude-of the vertical force necessary-at P to resist- @ torque of.
120 'N-m dpplmd (o: the link OQ when it makes an angle of 15 : with thc - ! ;
........ harizontal. — [10]




| (~\—T15°

ATITFTITIE

Figure: 2
OR

*"':“':«Sketch the Hait mechamsm ancl prove that 1t produces an exact slralght l1ne""" o,

motion. Lo ot X

In a Hooke’s Jomt the angle between the axes of drrvmg and drlven shafts is 150 |

Find the angle turned by the driving shaft when the velocity of the driven shaft is
maximum, minimum, and is equal to that of the driving shaft. [5+5]

Draw the prof' le of a cam to give the mot1on as g1ven below to a roller follower

d) Dwell for the remaining perrod of cam rotation.

Lift of the follower is 25 mm ; Diameter of roller is 20 mm ; Minimum radius of

the cam is 30 mm ; Line of stroke of the follower coincides with the axis of cam.

The outward stroke takes place with uniform velocity, and the return stroke with

uniform and u:;ual acceleration .tnd retardation. [10]
“OR

i

“The follower of a tang,ent cam is’ operaled througha IO”L[‘ of 24 nm dmmeler and """ C

its line of stroke passes through the axis of the cam. The minimum radius of the
cam is 40 mm, nose radius is 12mm, and the lift is 25 mm. If the speed of rotation
of the cam is 900 rpm, find the velocity of the follower at the instant when the
cam is 20° from the full lift position, [10]




10.a) State and prove the law of gearing.
b) In asun and planet gear train, the sun gear having 60 teeth is fixed to the frame.
Find the number of teeth on the planet wheels and the annular wheel, if the

~-aniilus rotates 130 fimes in 1he S'lmC tlme when-»the ,arm rotates- 100 fimes, both-"v—_\ fiis
Sint the same dir ection, [5+5]

11.a) A rack is being driven by an 18-teeth pmlon of involute proﬁle and 120 mm pitch
circle diameter. The addendum of both pinion and rack is 6 mm. Find the least
pressure angle required to avoid interference.

b) Prove that the velocity of sliding is proportlonal to the distance of the point of
_,,,.,_,_'contact from the leLh point, P ~  [5+5] |
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All questions carry equal marks

l.a)  Convert each of the following decimal numbers to excess-3 code

D180 i) (56)10
b) . “Write a short note on hammirig codes with example

2.a)  Write the Dual of:
i) (A+BC'+AB)

i) (AB+B'C+CD).

b)  List down the Design procedure of combinational logic circuits. [8+7]

3.). ¢ Simplify the-function using K - map method. -
oo FABCD) = ¥(4:57.12.14,15)+ ¥d(3,8,10):" [
b) 'prlam the Essential Prime implicants with example.

4.2)  What is decoder? Construct 3x8 decoder using logic gates and truth table.
b)  Design a 4 bit Parallel adder using full adders. [8+7]

5.a) ~Generate a PLA program table to-design a BCD to excess-3 code converter. :
by Discuss the. lhncshold lognc l:xplam the capam[mcs and lmumt:ons of I“h:eshold”‘

6.a)  Give the design of 4 bit Ring counter and explain its operation with waveforms,

Also give the applications of rmg counter.
b)  Design a modulo-9 counter using T flip flops with preset and clear inputs. [8+7]

7a) /St

b) Whal are lha capabilities and I|m|tat10ns omelte state machme? Dlscuss [7+8]

8.a)  Write short notes on ASM chart. Give the different boxes used in the ASM chart.
Explain them with examples.
b)  Show the exit paths in an ASM block for all bmary combmatxons of control
- ;j_’.f.'val iables x; y.and z, starting frorr”i“an initial state . [7+8] """""
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l.a)  Define the order of convergence and prove that the order of convergence of
Newlon S Raphson method is quadratlc

-'"~~~-»~carry out ﬂvu iterations,

A Solve the following system by Jacobi’s method
x4+ v43z=17
X+3p+z=I14 [15]

2x—y+82=12 P i

3.a) " Find the missing value from thé followmg data

X 0 5 10 15 20 25
v 16 e 7 |- 2
b) .. F.i"?d‘an interpolate polynomial from the following dﬂ}'.ﬂ- o e [TH8] L
I 5 0 5 o P 4
fx |1 ! = 2

4.2)  Derive the normal equations for best fit of the straight line y = a +bx
b) Find the best fit of the curve y =a(b*) to the following data [7+8]

X 42 6 -~ 5 o~ /.18
y ! 5 2 [ 7 1o

5.a)  Find the first and second order derivatives from the following data at x=1 and 5

X | 2 3 4 5
y 0.2 0.9 | 7.2 8.3
b)_,..-'-"’A rocl\et is launched from the ground, Its acceleration measured evcry 5 becuncla ' ]
"in table below. Find the velocity and the position of the rocket a7 =40 seconds,”
using Simpsons rule, [7+8]
t E 0 [1s 20 [25 [30 |35 |40

at) |40.0 | 4525 |48.50 | 51.25 | 5435 | 59.48 | 615 | 643 | 687




Euler’s method, by taking h=0.2. [15]

Solve numcricully(;l:xay,y(O):1 for x= 0.2, 0.4 and 0.6 by modified
(€AY

Solve the boundary value problem u” =u+x, u(0) =0, u(1)=0with A :Z, using
finite difference approximation method. [15]

Solve by relaxation method, the Lap!ace equations Uy +u, =0 insidf: the square

[15] o

bounded: by the linesx =0, x =4; y:(),y:4’ éivén that = xzyz on the™ T
boundary. / A
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b} P Answer any five questions'™ 2y ' \
e : All questions carry equal marks”

l.a)  Compare the ideal and practical characteristics of an op-amp.

b)  Listand explain AC and DC characteristics of 741 Op-Amp. [8+8]
2.a) """"_j:Prove that Op /\mp can be used as; lntegrator

3.a)  Designa I* order HPF using Op-Amp.
b)  Generate a Triangular wave using an Op-Amp. [8+8]

4.a) How is an Astable multxv1b|ator usmg 555 timer connected into a pulse position
..-«-~--.Emoduldtor’ , ey s :
b) .~ Draw the block’ dmmam of PLL d ex

5.a) Draw and explain SAR ADC.

b)  Design a R-2R Ladder DAC using an Op-Amp. [8+8]
6.a)  With a neat circuit diagram and functional table explain the operation of TTL
.. NAND gate. S e N
b) What is mean by IC lnterfaung" prlam how CMOS is gomg to drwt, TTL‘7 e
..................... AME ..__.,,."' l8+8] R Ei=
7.a)  Design a 4-bit parallel adder using the full adder.
b)  Explain the floating point encoder. [8+8]

Difterentiate between ripple counter and synchronous counter. Desugn a4- blt
counter in both modes and estimate the propagation delay. Bl
Draw the architecture of RAM and® explam cach block of it. N [ -
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