TIhdl - 003

Seat Number

* 1711 *
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P. Pages : 3 A
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Time : Three Hours Max. Marks : 80 . ’\Q;'
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Instructions to Candidates : €y
1. Do not write anything on question paper except Seat No. \’E:"’”
2. Answer sheet should be written with black ink only. Grapm(@r
diagram should be drawn with the same pen being used‘ffor
writing paper or black HB pencil. fg
3. Students should note, no supplement will be provided. -
4. Attempt any two sub-question from each unit. s
5. Assume suitable data wherever necessary. <, N~
6. Use of logarithmic table, drawing instrument and{n”on-
programmable calculator is permitted. A
7. Figure to the right indicate full marks. N
s
UNIT-1 57
1. a) How are the calorific values of gaseous and volatile liquid fuels 8
determined? Give neat labelled diagram of the colorimeter used.
b) i) Give preparation, properties and‘uses of Bio-diesel. 4
ii) The coal sample gave the following data in the calorific value. 4
Weight of Coal sample = 09 gms
Water equivalent of Calorimeter = 440 gms
Weight of water = 2560 gms
Rise in temperature = 2.42°C
Cooling Correction = 0.052°C
Fuse Wire Correction = 10.0 cal

Calcula-}tké the gross calorific value and Net calorific value if the
coal contains 6% hydrogen and assume latent heat of steam
equal to 600 callgms.
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c) i) Explain the different steps involved in proximate analysis of 4

coal. (any two)

i) Explain the fractional distillation of crude petroleum with well
labelled diagram.

UNIT - I
a) Explain the construction and working of Pensky - Marten's
apparatus used for determination of Flash and Fire points of an oil.
b) i) Explain thin film lubrication with suitable diagram. 45\3
Q
i)  Whatis cloud point and pour point of an oil? How are they (4
determined? §
/
c) i) Which types of lubricants you will suggest for the foIIowxr(]gx 4
systems and why?
Gears and Internal combustion engine. <
4
i) What is Neutralisation number of an oil? Give thg,method for
determination of Neutralisation number. NG
UNIT - Il Ol
\< ™
3. a) What are refractories? Describe the charactéﬁflshcs of a good 8
refractorie. Explain also the difference between acidic and basic
refractories.
b) i) Describe the preparation prog\e“\rﬁes and uses of Graphite 4
refractories.
x}
if) Give the preparation, nr()bertles and uses of Fire-clay 4
refractories. o
€”\ P
c) i) Explain refractormess & Thermal conductivity. 4
i) Give preparation, properties and uses of dolomite refractories. 4
o0
< UNIT - IV
. D
4. a) Describectfie mechanism of hydrogen evolution and oxygen 8
absorption in electrochemical corrosion.
b) i) (five the differences between Galvanising and Tinning. 4
if) Discuss protective surface coating of metals. 4

T - 003 2
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c) i) Explain in detail caustic embrittlement in stress corrosion. o 4
if) Discuss the cathodic protection, methods for controlling 4
corrosion.
UNIT -V

5. a) How can you classify the water pollutants? What are the effect of it 8

on human beings?
b) i) Write a note on ozone layer depletion. 4
ii) Give causes, effect and control measures of Noise Pollution. @

e
[’
c) i) Explain the term BOD and it's determination process. QQ-\W 4
(( /.
ii) Write a note on Green - house effect. {.i's}“J 4
| &
v..f«:\@
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Engineering Drawing & Elements d
Mechanical Engineering

(New) (102115) >
i’i:%“
A3
- L3
P. Pages: 4 3
Q/V
Time : Three Hours Max. Marks : 80 3¢
S
Instructions to Candidates : N

1. Do not write anything on question paper except Seat No.

2. Answer sheet should be written with black ink only. Grip dr
diagram should be drawn with the same pen being uslid for
writing paper or black HB pencil. RO

3. Students should note, no supplement will be provudedﬁ

4. Attempt any two sub questions in question No. {<4 and 5 and

solve any one sub questions in question NO. Z/a;fa 3.

Use both sides of drawing sheet. /»gv

Assume suitable data wherever necessary. ('~

Use of drawing instruments and non programmable calculator is

allowed. o7

Figure to the right indicate full marks.

Solve question no. 1, 2 and 3 on drawing sheet and solve

question no. 4 & 5 on separate tp;g-‘dry answer sheet.

Noo

© o

K
1. a) End A ofline AB is 20 mm above HP and 40mm in front of VP. Line 8
is inclined at 30° to HP. Top View of line measures 60mm. Draw its
three views. Find true Iength of line and describe the position of
end B line.
b) A regular pentagonal plate of side 30mm is resting on its side in 8
HP. The plate is inélined at 30° to HP. Draw its three views.

c) An isosceles\ftl{r,iéngular plate with 50mm base and 75 mm altitude 8
is resting onits base in HP. The plate is inclined to HP such that it
appears as equilateral triangle in side view.

Draw its three views and find the inclination of plate with HP.

dohdT - 004 1 P.T.O
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2. Figure shows isometric view of an object using first angle method, 16
Draw its
i) Sectional F.V. along AA in X direction.
i) Top view
i) LHSV.
>
B
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A
OR o
Figure shows isometric view of an object, I;Jf?é)w its. 16
i) Sectional F. V. along AA in x directiofi:”

i) Top view.
iii) RHSV. Use first angle method. °
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3. Figure shows F. V. and T.V. with 'O" as origin draw its isometric 16
view.

9
<:§“
Q} %
T 5
<
@\
S
&
OR R v
O
Figure shows F. V. and T. V. with 'O" as origin draw its is@fjbtric 16
'projection. 5
i
\{2;,,1
NS
4. a) With neat sketch explain‘thermal power plant. 8
b) i) Differentiate 2/;,siroke and 4 stroke engine. 4
i) Write short np’te on energy audit. 4
c) i) Explain:\‘ﬁz.a\?ious forms of energy 4

ii) Explain sign convention of heat and work. 4

aaiaT 004 3 P.T.O



5. a) With neat sketch explain reciprocating air compressor.

b) i)
i)
c) i)
i)

Differentiate axle and shaft.

What are the advantages of chain drive.

With neat sketch explain non return value.

Explain various types of keys.
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Seat Number
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I ntroduction to Computing

(Old) (1130)
P. Pages: 2 o
§a}/
Time : Two Hours Max. Marks : 50 {»é?}
PO 6”‘*}
v
N
, , N
Instructions to Candidates : <\Z\
1. Do not write anything on question paper except Seat No. J

A}

2. Answer sheet should be written with black ink only. Graph o »9
diagram should be drawn with the same pen being used fgr

writing paper or black HB pencil. \fg/@
3. Students should note, no supplement will be provided. 5
4. Attempt any one questions from each unit. =
5. Draw suitable diagrams wherever necessary. <
6. Figures to the right indicate full marks. =><</
7. Assume suitable data wherever necessary. { /
. ;
UNIT - 1 o
1. a) Whatis memory? Discuss various types of‘?\e{r"hory in detail? 10
b) i) Explain advantages and limitations O‘f{%agnetic disk. 5
i) Discuss various applications of computer in engineering. 5
UNIT - 2
2. a) What is operating system? Dii\“s:i?:uss various types & functions of 10
operating system.
b) i) What are types ofﬁﬁinter? Explain any one in brief? 5
\
i) What is Scar\l nér? Write operations of scanning process? 5
UNIT - 3
3. a) Explain windows operating system with advantages and 10
disadvantages.
b) i) Discuss Internet applications in brief 5

IHdT - 005 1 P.T.O
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i) Write steps for dial-up connections to get connected to S
Internet.
UNIT - 4
4. a) i) Explain advantages and limitations of high level languages. 5
i) Write a note on features of good programming languages. 5
b) i) State and explain various characteristics of good program. 5

ii) Classify programming languages with respect to their 5

properties, advantages & disadvantages. \5:5
<9
UNIT -5 L
g
5. a) i) Write a program in 'C' language to print multiplication tahlp&,/ 5
4 with n terms. >
&
i) Write a program in 'C' language to calculate factoria[:<6£?given 5
number. O
<
g
b) i) Explain function in detail with example. & 5
if) Discuss various loop statements. {;\“} 5

TJepaT - 005 9 214/ 40
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Seat Number
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Engineering Physics- 11 (New)

- O
Also Old Equivalence (102111) v
S5
P. Pages : 3 Qb
Time : Three Hours Max. Marks\z“é})/
Y,
Instructions to Candidates : N

1. Do not write anything on question paper except Seat No, \éf«’/
2. Answer sheet should be ertten with black ink only 3\Graph or

writing paper or black HB pencil. Y
Students should note, no supplement will be prgxgd”ed.
Attempt any two sub questions from each unit/é;”?
Assume suitable data wherever necessary., >

Use of non-programmable calculator is pegﬁ/}i’tted.

o0k w

UNIT -1 ,

1. a) What are ultrasonic waves? Describe thé”ifrinciple construction 8
and working of magnetostriction transducer for production of
ultrasonic waves. R

b) i) List the factors affecting the architectural acoustic. Explain 4
effect of Echo & reverberatjon time on acoustic with remedy.

i) A classroom has a volume 4X6X8 m? and has reverberation 4
time of 1 sec. Find-,;

i) Total absorptiorn’in the classroom.

i) 1f 30 students are in the classroom and reach equivalent to

0.5 owu. Find the new reverberation time of classroom.

c) i) Define: 4
i) Coefficient of absorption. ii) Standard reverberation time.
iii) loudness. iv) Piezoelectric effect.
ijy Calculate the thickness of a quartz plate needed to produce 4
ultrasonic waves of frequencies.
i) 2 MHz i)  30KHz

dhd] - 006 P.T.O
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UNIT -1l
2. a) Draw hysteresis curve and explain it ? Distinguish between soft 8
and Hard Magnetic material.
b) i) What is Superconductivity. Give its properties. 4 &
('\/
i) Aniron ring of mean circumferential length 30 cm and cross 4 @%
section 1 cm? is wound uniformly with 300 turns of wire. When ng:a
a current of 0.032 amp. Flows in the windings, the flux in the A
ring is 2x10-6 wb. \3\5’
e
Find s
i) Flux density in the ring. i)  Magnetic Intensity. w\.}iw‘”
‘é
i) Permeability iv) Relative permeability gjﬂron a
< C
(Given po=4rx10-" Wblamp-meter) /\L‘“;“
A
c) i) What are ferrites. State their properties. j</ 4
&
i) A Magnetlsmg field of 2000 Alm produces a. mégnetlc flux of 4
2x10-> Whb. in a bar of iron of 0.2 cm? croes\éectlon Calculate
the Permeability and susceptibility of the bar.
UNIT - Il
3. a) Define normal and anomalous zeeman effect. Explain the normal 8
zeeman effect with experimental arrangement.
b) i) Draw the block diagram o@{GﬁO. State its applications. 4
i) An electron is accelerated through a potential difference of 4
5KV and enter in a unlform magnetic field of 0.02 WbIm? acting (

normal to the direction of electron motion. Determine the
radius of the patb

/W'\M

c) i) Writea note on NMR 4

\/
N

i) A mixture of Neon isotopes Ne?® & Ne?Tis analysed by using
balnbrldge mass spectrograph. Calculate the linear separation of
isotopes when the electric field acting on velocity selector is 80 Kvim
and- Magnetlc flux density is 0.55 WhIm?.

TahaT - 006 2
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UNIT - IV

4. a) Define wave function? Obtain an expression for the energy levels 8
of a particle enclosed within infinite potential well.

-
o

b) i) What are Matter wave? State the dissimilarities between 4
Matter wave and electromagnetic wave.
i) Calculate the De-Broglie wavelength of a 2eV photon and an 4
electron with Kinetic energy of 2eV.
ey
c) i) Explain the experiment for location of a particle by mlcroscope ?\4
to illustrate Heisenberg's uncertainty principle. @

i) A bullet of mass 25 grams is moving with a speed of 400%‘3 4
The speed is measured accurate upto 0.02%. Calculateqﬂtﬁe
certainty with which the position of the bullet can be Iq}ted

/@\
UNIT -V R
j< e
5. a) Explain how the nano materials are synthesis by us(h/g chemical 8
Method. (snythesis of colloids). L
b) Explain the synthesis of nano material by vapéﬁr deposition 8

method and mechanical method. ,

c) i) Give advantages and limitations of nano material. 4

i)  Write short on top-down appro-ach. 4

O
:'m'\\::\y
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Seat Number

* 17 17 *

Engineering Mathematics- 11
(New) (102113) Also old Equivalence

\/

g
P. Pages : 3 /:;\:25
Time : Three Hours Max. Marks : 8%@%"
s

Instructions to Candidates : O
1. Do not write anything on question paper except Seat No. §
2. Answer sheet should be written with black ink only. Graph

diagram should be drawn with the same pen being used for

writing paper or black HB pencil. 4\5?

Students should note, no supplement will be prowd@d

Figures to the right indicate full marks. .

All questions are compulsory. A

Use of non-programmable electronic calculator is allowed.

i
\,/

o0 sw

1. Attempt any two :

a) i) ify=f(x+at) +g(x -at,) then find value of 4
%y _28%
a2 a2

i) ifu= x2yz —4y122 +2xz2, then prove that
XUy +Y Uy +Z Uz =4u.

b) i) ifu= Vx2 +y2 aqd&s +y3 +3axy = 5a2, then

find %
d

X

iy S . dy 4
ii) if y logsinx=xlogcosx, then find ax

1du 1du, 1du
If U\—fX - ~Z2 z -x“) then find=
c) ( y y ) 8x 6y+zaz

<chdT - 007 1 P.T.O
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2. Attempt any two.
N _ 4
a) i) ifu=xyandv=""Y then fing 2%Y).
X—Yy o(u,v)
.\ . . X-y 4 o
ii) Examine for functional dependence u= and R
1+ xy Q}%
v=tan™"x - tan-" y, if functionally dependent then find relation ﬁggfﬁw
between u and v. <
A
b) i) The period T of simple pendulum is T=2n1/% , Findthe G 4
percentage errorin T due to possible error 1% in £ and 2.5% irlg}gj
o=
1 & 4 :
.. . 2 2 212 . . . < (
i) Find [(0.98) +(2.01)° +(1.94)°[ 4, using apprommaﬂon&if;» :
&
c) Decompose a positive number 'a’ into three partsgso that their 8
product is maximum. . %,
3. Attempt any two. i,,s:}*>f
a) i) Trace the curve r=a(l+cos6), with justification. 4
i) Find the Fourier series expansion for f(x)=xin—-t<x<m. 4
b) i) Trace the curve x(x2 +y2)5 ai‘h(;(z - y2) with justification. 4
i) Find the half range cosine series for f(x)=Lx—x2 in the 4
interval 0<x<£. (
c) Find the Fourier sgef[??i\eS expansion for f(x):xzin(0,4) and hence 8
¢ 2
deduce that 1%@+3|2+ . .={%}-
4. Attempt any\zfﬁb.
a) i) \E\xféluate ”y dx dy, over the region enclosed by parabola 4

dopdl - 007

y= x2 and the line y = X+2.
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i) Change the order of integration 4
1Vx
[ [ fxy)dx dy-
0 x
TTT  dxdydz 8 O
b) Evaluate JJ \ 5" 1‘;73/
000(1+x +y +z) @
K &
c) i) Find the total area between two cardioids r =a(1+cos8) and \;45«96
r =a(1-cosH). @b
o <:>
i) Find the volume common to the cylinder's x2+y2 =a? 4
x? +z2=a?, R
O
5. Attempt any two <g}”x
.,i‘\‘<ﬂ ;
a) i) Using Taylor's series method find y(0.1) corr-e"c’t' to four 4
decimal places given that :y =x2 y-1, y(O) \/1
X /'“\./
i) Using Picard's method find y(0.2) upto second 4
o)
approximation given that —= +y-1],y(0)=1.
pp g ol it y(0) =
b) Determine using modified Euler's'method the value of y when 8

x = 0.1 given that %=x2+y for y(¢)=1and h=0.05.
X

c) Usmg Fourth order Runge Kutta method, find y (0.2) given that 8
y =JX+Yy, y(0)= 1andh 0.1.

e dedode dedededed dedede e ok
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Seat Number .
Elementsd Electrical Engineering
(O d)( 1120) -
2
P. Pages : 3 m{;@%
S ,
Time : Two Hours Max. Marks : 595\’
\\\>
. . <
Instructions to Candidates : £

1. Do not write anything on question paper except Seat No. \::z

2. Answer sheet should be written with black ink only. Gr{ae
diagram should be drawn with the same pen being ed for
writing paper or black HB pencil.

3. Students should note, no supplement will be prowde@
4. Figure to the right indicates full marks. j;«
5. Use of non-programmable calculator is allowed, %,
6. Assume suitable data if necessary. w«»"
7. Answer any two from each question (unlt)
/
UNIT - |
1. a) Calculate the current through 10Q resist&r&'in following fig. 5
180V

" | 30 4Q
o 1 I,
“:\ ) » I\A/W

35V 5

:
]

<JehaT - 008 1 PT.O



b)

T[T - 008

Define : 5
i) Resistance i) Resistivity
i) Conductance iv) Conductivity
UNIT - II &
g
An iron ring has a mean diameter of 15¢cm, a cross-section of 5 <:’>
20cm? & radial gap of 0.5 mm cut in it. It is uniformly wound with o
1500 turns of insulated wire and magnetising current of 1 A Sv
produces a flux of 1 m wb. Neglecting the effect of magnetic Q}Q\
leakage & fringing. Calculate: FAn
S
i) Reluctance of magnetic circuit. /,;;@"
ii) Relative permeability. éﬁ/‘/ )
OF (
Give the comparison between magnetic and electric circ(g{g‘ 5 i
Define the following. Q/*lfé( 5
i) Magnetomotive force. Q/ﬁ
i) Reluctance O
L
iii) Permeance. S
UNIT-I
The following expression represent the instantaneous value of 5
e.m.f. in three coils connected in seties
e1=50sin at e
e, =40sin(wt + 60°) o
e3 =60sin(ot — 307 (

Find an expression for the resultant emf, when the coils are connected to
give the sum of three emf;
\2_

Discuss the geneg{éffi%n process of alternating voltage and current. S
Define the fallowing ac terminology. 5
i) Wavéform ii) Instantaneous value

iii) Cycle iv) Time period

v) Frequency

ek - 008 2
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UNIT - IV

4. a) Two impedances z;=8%j6 & z, =3 -4 are connected in parallel across 5
230V, 50Hz supply. Calculate :

i)  Currentin each branch
ii) Line current
iif)  Circuit power factor.
iv) Power supply taken by the circuit. <
P
b) Three impedances z1=4+j3,2,=8+]6 & z3 =7-j9Q are connec}e\&w 5
in series across 100V, 50Hz supply. Calculate: . 3
) Total impedance of the circuit. “g"’
ii)  The circuit current v
i)  Admittance of each impedance.
iv) Power consumed by circuit.
c) Define : 5

i) Impedance.

4
it

N
-
ol

i) Susceptance.
i) Admittance. o
g :/UNIT -V
5. Write short notes on : v
a) Fuses O 5

b) Earthing. ° 5

c) Safety, precautions. 5

khkkhkkkkkhkkkkk
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Elementsd Civil Engineering

(Old) (1110) KL
&
5
P. Pages : 2 {gy
Q/,
Time : Two Hours Max. Marst\\S\U
<Y
_ _\@‘
Instructions to Candidates : <§:

1.
2.

ogkw

dhdl - 009

Do not write anything on question paper except Seat No.&,
Answer sheet should be written with black ink only. f"%ph or
diagram should be drawn with the same pen beir}gﬁ“§1,|sed for

writing paper or black HB pencil. R
Students should note, no supplement will be proyfi‘d‘ed.
Solve any two questions from each unit. e

Use of non-programmable calculator is allowed?
Draw neat sketches whenever necessary(& assume suitable
data if required. i

7

UNIT - | ¥
Explain about Environmental engj\‘,_neering.
Explain the principles of surveyihg.
Describe the term hourbours.

UNIT -1l

Differentiate betweeh whole circle bearing system and reduced
bearing system.

Explain about'tndirect or Reciprocal Ranging.

A line was*measured with a steel tape which was exactly 30 m.
length 4t a temperature of 20° ¢ and a pull of 10 Kg. The
meagured length was 1650 m. The temperature during
measurement was 30° c and pull applied was 15 Kg. Find the
true length of the line if the cross - sectional area of the tape
was 0.025 sq. cm. The coefficient of expansion of the material
of the tape per degree Celsius is 3.5 x 10-®* and modulus of
elasticity of the material of tape is 2.1 x 108 Kg/cm?.

1 P.T.O



3. a)

b)

ThT - 009
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UNIT - il
Explain the terms 5
i) Bench mark. i) Reduced level. ’\§5
iii) Back sight reading. iv) Fore sight reading. {:@V
99}«’
v) Change point. fo/
>\§V
What is mean by contour and contour interval. List out the 5
various factors affecting the contour interval. @(?V
The following readings were taken with a level and 1.0 m éﬁaff 5
on a continuously sloping ground at a common interval ¢ g
30 m. The readings are 0.780, 1.535, 1.955, 2.430, 2_&85 C
3.480, 1.155, 1.960, 2.365, 3.640, 0.935, 1.045, 1.630, 2.545.
The RL of the first point A was 180.750 m. Rule Qd%\a page of
level field book and enter the above readings. Calculate the
reduced levels of the points by the colllmatlog@ystem Also
calculate the gradient of the line joining the<»r§}“’& l[ast point.
UNIT-IV <5
Compare load bearing structure with framed structure. 5
What is horizontal circulation an;i;x}‘:\?ertical circulation and ways 5
to achieve them.
State the functions of foundations. 5
‘\:\&\ . ‘

) UNIT ~V ( .
State the qualities{é‘} a good building stone. 5
State propertigs'and uses of timber. 5
State prop\é’rtﬁies and uses of glass. 5

2 214/ 40
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Engineering Mathematics- | (New)
Also Old Equivalence
(101103)
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5
Q}Q}
P. Pages : 3 i
g’gx
Time : Three Hours Max. Marks ;>80
. Q
&
Instructions to Candidates : o

1. Do not write anything on question paper except Seat No N

2. Answer sheet should be written with black ink only.

@raph or

diagram should be drawn with the same pen belqj‘used for

writing paper or black HB pencil. <
3. Students should note, no supplement will be prov<|ded
4. Attempt any two sub questions from each unit. 7
5. Figures to the right indicate full marks. /\\‘/
6. Use of non programmable calculator is a||9Wed
\{“””\
UNIT-1 ¢~
1. a) Investigate for what values of A and W the system
3X+2y+z2=6 =
3x+4y+3z=14 -
6x+10y+Az=p
have i) No solution ii) an unique solution

iii) an infinite no. of solutions.

1

b) Find eigen values and g;igen vectors of

is orthogonal. Find a, b, c.

Tehdl - 010
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iy If the centre of the arc of the circle is (20, 30, 40). If origin is 4
(0, 0, 0), rotation is about y — axis by an angle 30°. Find new
co-ordinates of the centre of the arc of the circle.

UNIT - Il
8
2, a) If y:(sin‘1 x)z, find (yn)o
b) Show that, %"3 -
sin (msin~ x)=mx- m(m’-1) x3 +m(m2—1) (m2—32)X5 + \Z§V
- 3! 5! ------ @
@‘t
N
N
) i) Expand sinx in powers,of (X—EJ 153 4
2 &
>
i) Using Taylor's theorem, find approximate value of schj"\(30° 30 4
&
UNIT - 11l P
</"v.~
N o
N i /p N A7 8
3. a) Pprove that J.—dX:— B[\ﬂ J cr
0 (e +e—xT 4 "ha'D S
© Ve
Hence evaluate J'sech8 xdx
0
® 3 } 4
b) i) Evaluate J.J;e_y dy
© 2 ,f\" 3/ ‘7 \/; b2 4
ii) Show that Ie_x j%{?}xdx:—z—e erfc(b)
0
1§l b 4
¢) i) Show that\\fij'ix X dx =log (a_"'lj
70 logx b+1
C 4

o
i) De;f'ﬁ‘\e erfc (ax). find dixerfc(ax).

Ihdl - 010 2
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UNIT - IV
oty
a) i) Solve : dy siny T ysinx 4
dx cosx— XCcosy
i) Solve: (y+xy2)dx—xdy=0 4
. P
b) i) Solve : xeX:(x3+2yeX)% Cg:é:"
dy &
e
. dy
i) Solve: 3+ =1 N
) ( y xy) i \g;
%
c) In a circuit containing inductance L, resistance R and voltage E@@* 8
the current | is given by E= RI+Lg é@
dt &
Given L = 600 h, R=200Q, E =500V .
initially there is no current in circuit, find the time that el?pses
before it reaches 75% of its maximum value. s
UNIT - V peu
\v3
5. a) i) |If tan(x+iy)=i; where x and y are real. o L 4
Prove that x is indeterminate and . C
y is infinite. Co
i) If cos™! (x+iy)=a+ip, prove that . 4
i) xzsecza—yzcosecza-—.-1
i) x?sech?p+y?cosect?p = 1
b) i) Show that sin[i |og( "bj]\ 2ab 4
a+ib/l 32 4+p2
y (a+i) = ) 4
ii) Prove that, (—)4‘—) S|n(I092)+|cos(Iog 2)
( ;M:m; Jl 4
c) i) Separate into’'real and imaginary parts of M)
4

i) Prove that, sech‘1(sin9)=logcotg

khkkkkkkkkkkkk
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Engineering Chemistry - | (New)
Also Old Equivalence

(101102) 8
P. Pages : 2 {@fl&
Time : Three Hours Max. Marks : 8@5%;/
N
3
Instructions to Candidates : &)

1. Do not write anything on question paper except Seat No. Q\V
2. Answer sheet should be written with black ink only. Graﬁ)h or
diagram should be drawn with the same pen being (%Sed for
writing paper or black HB pencil.

Students should note, no supplement will be prowded

Use of non - programmable calculator are allowed.

Attempt any two sub question from each unlt

Figures to the right indicate full marks. i

o gk w

e
UNIT - I L

1. a) The water sample has the analytical report(as under : 8
MgCO3 — 84mg/4
CaCO; - 40mg/4
CaCl, - 55.5mg/4
Mg (Nog), - 37mg/4
KCl-20mg/4

Calculate the amount of lime- (86%) pure and soda(83%) pure
needed for the treatment.of 80,000 litres of water.

b) Explain Zeolite process for water softel-ling including Advantages 8
and Disadvantages.*
c) i) Explain boiler cM:)rrosion (any one) 4
iiy Distinguish between priming and foaming. 4
UNIT - 1I
2. a) Classify.the polymers: 8

i) on the basis of chemical composition.

ii) on the basis of molecular forces.

qpar - 011 P.T.0
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b) Give preparation, properties and applications of the following : 8
i) Polycarbonate

ii) Nitrile Rubber

c) i) Distinguish between Addition and Condensation 4
Polymerisation.

ii) Explain Vulcanisation of rubber. 4 g}i}ﬁ
UNIT - 1l (
3. a) Explain:
i) Setting and Hardening of cement. o
o
ii) Heat of Hydration. \“Eg‘;“v»f”

b) Give the raw materials required for the preparation of Portlané?’ 8
cement and also mention the functions of constituents of P@rtland
cement. /f“”

c) i) Give properties and uses of natural cement, Puzonana 4

cement, slag cement and Portland cement. /p
ii) Distinguish between Dry and wet process fonthe manufacture 4
of Portland cement. s

o
R

UNIT -1V o7

4. a) Explain mechanical properties of ceramics" 8

b) Give the classification of ceramics vgth their suitable examples. 8

c) i) Discuss various traditional Cs@é}nics. 4

i) Explain the mechanism Qf,\(j.-‘r-iling of Ceramics wares. 4
\“‘?‘DNIT -V

5. a) Give composition, properties and uses of the following : 8

. . \
i)  Duralumin

Dy
LR
N

i)  Aluminium brqnzes
b What are aI|o¥s<’? Explain physical properties of metals (any eight) 8
c) i) Explain appllcatlons of Alloy steels. 4

i) Dis;i:h@uish between Ferrous Alloy and Non Ferrous Alloy. 4

khkkkkkkkhhhkkkk
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Seat Number

I ||

Elementsd Civil Engineering & Engg. M echanics
(New) (101104)

P. Pages : 4 (‘?
x
. &
Time : Three Hours Max. Marks : 80 <‘§>
Y
/< id
4
\g\z
Instructions to Candidates : e
1. Do not write anything on question paper except Seat No. <

2. Answer sheet should be written with black ink only. Graph\@r
diagram should be drawn with the same pen being usqgjfor
writing paper or black HB pencil.

3. Students should note, no supplement will be prowded
4. Attempt any two sub — questions from each unit. x_\;\
5. Figures to the right indicate full marks. ;fé@if
6. Use of non - programmable calculator is aIIowed -
\/ ’;
UNIT - | o
1. a) State lami's theorm and determine resultant of ?ollowmg force 8

system as shown in fig (i) oy

. 110

12N S/ ’

Fig. 1

b) a roller of weight SOGN has a radius of 120mm and is pulled over a 8
step of height 60mm by a horizontal force P find magnitude of P to
just start the roller over the step Ref fig (2)

N
ST P

B
A% 60mm

Fig. 2

Tehd] - 012 1 PTO
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c) Find reactions at the supports for the given beam loaded shown in 8
Fig. (3).
10kN 5kN/m
15 kN.m 2 kN/m
AN C LD E F %o
[P le la 1a ala » Q
T o2m 0 2m Am 3m Im §:V
Fig. 3 q%ﬁJ
&
UNIT - 1l N
Q\(’\
2. a) Differentiate between centroid and centre of gravity and solve A »,. 8
homogeneous wire is bent as shown in fig (4) and suspended fre#i
point A find angle that AB makes with vertical. L
&
£A (
S
&
F (A/(Vj\;(
< .
Fig. 4 o
oy
b) Determine forces in all the members of the %Iane truss as shown in 8
fig (5). A
A o
“—— 8.4 kN
45m
3(\3 e
C | 4.5 kN
. 4
N :‘?} Fig. 5 (
‘;\D 2.8m

c) Define Angle of f c“tlon and angle of repose and solve find whether 8
a cylinder at 800N will slip or not under the action of a tangential

force of 200N-as shown in fig (6) Take pn=0.5 atall surfaces of contact.

sy

200N

A Y800 Fig. 6
800N

y

77777777777
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3. a) A small partin mechanism travels on straight line such that its 8
position is X=t* —10t% +24 where X in m and t in sec.
Determine

] When velocity is zero

i)  When acceleration is zero

i)  Minimum speed reached by particle
iv) Distance travelledin 3 sec.

b) A bus starts from rest on a curve of 250m radius and acceleration 84/'

at constant rate a; =0.6m/s?. Determine the distance and time that the N

bus will travel before the magnitude of it's total acceleration is 0.75m/s? . s
U

N
£
c) Derive the equations for Range, maximum height and time Of@fﬁht 8
for a projectile projected on Horizontal plane. ﬁ@»
L2
4. a) Masses A and B of 30kg each are connected by light e ensible 8

rope passing over a smooth light pulley as shown in figr(7).
,i{/
&

3

Mass ‘A’ slides over a smooth inclinggjfﬁlane inclined at 30° with horizontal if
the system is released from rest. Find the distance moved by B in 2

seconds.
A
b) i) Write work - energ)\(gp%fi\nciple for a particle 4
i) Write a short note"on Detection of local attraction. 4
oY
c) The following beaﬁﬁfgs were taken in traverse survey conducted 8

with a prismatic~ompasst a place where local attraction was
suspected. >~

At what station do you suspect local attraction ? Find the
correct bearings of the lines and draw traverse.

Line | Fore Bearing | Back Bearing
AB 44° 30' 226° 30’
BC 124° 30’ 303° 15’
CD 181° 00' 1°0"

DA 289° 30’ 108° 45'

bl - 012 3 PT.O



5. a) i)
i)

b) i)

i)

c) i)

i)
TobdT - 012

TdhdT - 012

UNIT -V
Explain significance of Civil Engineering. 4
Write a short note on 'Quantity Surveying'. 4
Write a short note on importance of highways as a Civil 4
Engineering Structure.
Explain the practical applications of surveying in construction QJ
field. N

<>\<\
Explain 'Circulation principle of planning with sketch. O 4
Iy
Define the term 'Grouping' how you will use it for reS|den}@\~’ 4
building. S
=
PTTY T LY Fid
<
5
N
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* 1 7 2 & %

Elements of Electronic Engg.
(Old) (1050)

P. Pages : 2 2;9
Time : Three Hours Max. Marks : 100 /§§f>
i
&
Instructions to Candidates : Qj\i)
1. Do not write anything on question paper except Seat No. <
2. Answer sheet should be written with black ink only. Graph.for
diagram should be drawn with the same pen being usg@? or
writing paper or black HB pencil. 2
3. Students should note, no supplement will be provided.
4. All questions carries equal marks. ~
5. Solve any two from each unit. &
6. Assume suitable data, if required. .,
7. Use of non-programmable calculator is allowed; ~
UNIT - I o7
ya
1. Solve any two »
a) Explain VI characteristics of PN juntf’éfbn diode explain drift 10
current mechanism for semiconductor.
b) Explain transition and diffusiq‘hz/capacitance of PN Junction 10
diode? Also list application of PN Junction diode.
c) What is difference between Ideal and Real PN Junction diode? 10
Explain Zener breakdown mechanism of Zener diode.
UNIT - 1I
2. Solve any two
a) Explain construction and working of N channel JFET? Draw 10
and explain drain and transfer characteristics.
b) Draw and explain experimental set up for C E (NPN) 10
c¢onfiguration with input and output characteristics.
c) Compare CE, CB, CC configuration of BJT. 10
ghd] - 013 1 PTO
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UNIT - 1l
Solve any two
3. a) Draw and explain well labelled diagram of spectral Response 10
of human eye ? Explain Light Eritting Diode.
O
o
b) With the help of neat diagram Explain the characteristics of 10 Qbf’
SCR? List out application of SCR? ‘C:@
£3
8
c) Write short notes on 16,
i) UJT as relaxation oscillator Y
i) TRIAC &
9
UNIT - IV Q\\y
&
Solve any two T (
4. a) Listthe ldeal characteristics of OPAMP? Explaln wrtual@?ound 10
concept? Derive the expression of voltage gain of Invpr‘ung
Amplifier using OPANIP. %,
b) Draw and Explain working of Transistor series y,gll}ége Regulator 10
circuit. o5
LA
c) With input and output waveform Draw and,féi”(blain working of 10
Bridge Rectifier? Give its advantage angd disadvantage.
UNIT -2
:>”\‘;/4
5. Solve any two R
a) With the help of neat block: dlagram Explain CRO with its 10
advantages. o
(4P
b) Explain universal Ga}e7 Derive all other gates using both 10 (
universal gate.
c) Convert the fqllmeg 10

i) (2479) ymto hexadecimal

i) (257)g into binary
iii) (1DI)16 in to octal
iv) (\‘753 31)s into hexadecimal
.3
Ihdl =013 2
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Seat Number

S

Engineering Physics - |
(New) (101101)

.g\?
P. Pages : 3 o
g
Time : Three Hours Max. Marks : §G§f
N
0
Instructions to Candidates : O
1. Do not write anything on question paper except Seat No. f@fﬁ
2. Answer sheet should be written with black ink only. Gré‘fh or
diagram should be drawn with the same pen beingf%sed for
writing paper or black HB pencil. &{;'
3. Students should note, no supplement will be provided.
4. Use of non - programmable calculator is allowed.’>
5. Attempt any two sub questions from each unit/.,/ 7
\bf’/
UNIT - | o
1 a) Define nuclear fission. Draw neat and labelled diagram of nuclear 8
reactor, explain function of each part of reactor.
b) i) Whatis wind energy ? Explain power generation by windmill. 4

iy Draw an array of solar cell whi¢h provides 200 mA current and 4
6 volts at the output. Also calculate the total number of cells
required.

Given : Each cell provides 0.5 volts and current 50 mA.
Continuously.

c) i) Draw construction of solar cell state its applications. 4

ii) In anuclear reactor the fission of U?3% atom yields 200 MeV 4
energy. If energy of 3.7 kg of Uranium is consumed in a day,
find the pewer output of the reactor assuming that reactor is
20% efficient.
Given Avogadro's no = 6.03 x 102 kg — mole.

ddhdl - 014 P.T.O
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UNIT =1l

2. a) Explain with neat and labelled diagram construction and working of
Helium — Neon gas laser.
b) i) Explain principle of working of optical fibre.

i) A fiber cable has an acceptance angle 30° and core index of
refraction of 1.4. Calculate the refractive index of the cladding.

c) i) Define:
i) Absorption i) Metastable state
lii) Spontaneous Emission iv) Population Inversion. <>Z\

i) The numerical aperture of optical fibre is 0.2 when surrounde@
by air. Determine the refractive index of its core giyen them:
refractive index of cladding as 1.5g. Also find the accept;a’nce
angle when it is in a medium of refractive index 1.33. @

/‘"\
UNIT = 1l «<

3. a) Explain production of x-ray by Coolidge tube method 2 State any
four applications of x-ray.

b) i) Define : o
i) Basis i)  Unit cell
iif) Packing factor iv) Spa-ce lattice.

i) An x-ray tube works at 15kv and-at a current of 1.6 mA.
Calculate the minimum wavelength and number of electrons
that strikes the target per sec‘ond

.....

c) 1) State important features of miller's indices.

i) Polonium belongs tb 'SC lattice. If the lattice constant is
3.36 A°, Calculate it's density. Atomic mass of polonium is
20g. Avogadrg’s No. 6.02 x 102% atmos | k - mole.

N UNIT - IV
4. a) Using Ferrﬁ"i Dirac probability distribution function, derive
expressmn for the position of Fermi level in an intrinsic

semiconductor. Also show the position of Fermi level in an
extrinsic semiconductor.

Tehal - 014 2



b) i) Distinguish between N-type and P-type semiconductor. 4
i) An n-type of semiconductor is to have a resistivity 4
10 ohm-cm. Calculate the numbers of donor atom which must
be added to achieve this.
Given :- Mobility of donor atom = 500 cm?/v-sec.
c) i) Explain following term's in brief. 4
i) Valence band i) Conduction band S
iii) Forbidden gap. P
¥
ii) An n-type semiconductor specimen has a Hall coefficient @’2\4
Ry = 3.66x10~11 m3/A—S. The conductivity of the specimen is foun\g;;»
to be 112 x 107 ohm-m. Calculate the charge carrier density and the¥
electron mobility at room temperature. K5
- <
UNIT -V @%x
5. a) Draw the diagram of Michelson's interferometer. Explaln its use to. 8
ZA/
i) Determine wavelength of unknown light. “
o
i)y Determine thickness of transparent material.
S
b) i) Distinguish between interference and diffraction. List any three 4
applications of interference.
ii) A diffraction grating has 5000 lines per cm and the total width 4
of 5 cm. Calculate for wavelength 6790A° in second order.
i) Resolving power of grating.
ii) The smallest value of.’dX which can be resolved
c) i) State and explain law of malus. 4
i) At a certain tempé?éiure the critical angle of incidence of water 4
for total internal.reflection is 48° for a certain wavelength.
What is the polarlzmg angle and the angle of refraction for a
light incident’on the water at an angle that gives maximum
polarization’of the reflected light (Given: sin 48° = 0.7431).
kkkkkhkkkk
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Seat Number

* 1 7 2 8 %

Computer Programming

(New)( 101105) \_
s
B,
P. Pages : 2 §
o
Time : Three Hours Max. Marks : 89;?/‘°
S
Instructions to Candidates : @{Z)‘
1. Do not write anything on question paper except Seat No. ,\«\s
2. Answer sheet should be written with black ink only. Grqp or
( diagram should be drawn with the same pen belng Lj\”‘S”'ed for
B writing paper or black HB pencil.
3. Students should note, no supplement will be provuded/
4. Attempt any two sub-questions from each unit. ) f
5. Write proper comments for C and C++ programs
6. Assume suitable data wherever necessary & state the
assumptions made. {j;“
7. Use of drawing instruments and non- programmable calculator is
permitted. >
UNIT -1
1. a) Write a program In C to compute area of circle and draw the 8
[flowchart for the same
Given area = 3.14 *
b) Write a short note on assenible language and machine language 8
{ with advantages and disadvantages.
c) Explain with example sequence, repetition and decision 8
statements in algorithm in algorithm.
UNIT -1l
2. a) Write a C program to check is the number is even of odd and draw 8
the flowchart for the same.
b) Give the syntax and explain with example while loop and for loop. 8
c) Explain with example different types of operators in C. 8

gbdl - 015 1 P.T.O
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UNIT - 1l
3. a) Write a C program for finding sum and average of all array 8
elements (1D array).

b) Give the syntax for different string handling library functions in C. 8 A
and write a C program to copy one string into another using string o
library function. {:@%

Q%y/
c) What is array? Explain array types with their declaration and %\V
initialization. O
{,
UNIT - IV V
@{;:;
4. a) Write a C program for processing student record using struct}gé 8

b) Define function. Explain with example function declaratlon@-nd 8 (
function definition. <&

§<

c) Write an algorithm for calculating square of a numbe\r(usmg 8
function and write a C program for the same. @/

A
UNIT -V /;
5. a) Write a note on P 8
1) inheritance
2) Polymorphism

b) Explain class and object. Write a\C ++ program to add 2 integer 8
numbers using class and object.

c) Explain scope resolution ope'rator with example. Write the 8
advantages of object orlexa\ted programming. [

AT

& e e e de do e de dede e dede de ke
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Seat Number

IR

Engineering M echanics
(Old) (1060)

&k’
P. Pages : 6 {»@Q
Time : Three Hours Max. Marks : 10Q<
\}“
5
Instructions to Candidates : L

s

1. Do not write anything on question paper except Seat No.
2. Answer sheet should be written with black ink only. Grh or
diagram should be drawn with the same pen being gsed for
writing paper or black HB pencil. »J(f
Students should note, no supplement will be prowded

Answer any two questions from each unit. @

Assume suitable data if necessary. ~

Use of non programmable calculator is al|owed

Figures to the right indicates full marks. , . d

NOo kW

UNIT - | \
1. a) Explain equilibrant. 2

b) For given system determine : 8
a) the required value of a if resultant of 3 forces is to be vertical.
b) the corresponding magnitude of resultant ref. fig.1.

100N

200N

150N

qdhdT - 016 P.T.O
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dhdl -016

A collar A slides along the rotating rod OB. The angular position of

<Idhdl - 016

SYAN

10
rod is given by 6= 3 nt? radians and position of collar from O is given by
y=18 t* +4m. Determine velocity and acceleration of collar att = 0.4 sec.
Also find the relative acceleration of collar with respect to the rod. N
i
A > v
B >
o
v
N4
X7
(?}«
Fig. 11 \w
4§2§“
N
&
)
A\‘/
* %k %k kkkk kkkk (»’/}
A
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Seat Number

e 11

Engineering Thermodynamics
(Old) (1150)

P. Pages : 3
Time : Four Hours Max. Marks : 100
% $
Instructions to Candidates : %:}
1. Do not write anything on question paper except Seat No.

2. Answer sheet should be written with black ink only. Graph 4@1‘/
diagram should be drawn with the same pen being usegds
writing paper or black HB pencil.

3. Students should note, no supplement will be provided. @%

4. From each questions solve any two subquestion. %

5

. Use of steam table, Mollier chart, non- programma fecalculator
is Allowed.
6. Assume suitable data if necessary. géjﬁ
7. Neat diagrams must be drawn wherever ne':@;ss‘ary.
&}%
1. a) Explain the terms with examples. fs 10
i) Open system. 7
if) Closed system.
iii) Isolated system. M;}%%
iv) Homogeneous system. s
v) Heterogeneous system. o B

5 ¥
%;%%

b) Prove that for change in state of closed systemQ = AU + Winthe 10
absence of Motion and grgylty effects.

c) A turbine is supplied @hﬂ’stem at a gauge pressure of 1.4Mpa. 10
After expansion in th@; turbine the steam flows into Condenser
which is malntalnedvét a Vacuum of 710 mm Hg. The barometric
pressure is 772 m}n Hg. Express the inlet and exhaust steam
pressures in gascal s (absolute). Take the density of mercury as

13-6x 103 kg/"’{3

2. a) Prove that in a reversible steady flow process work done by 10
sys%%r’fﬁs equal to J.vdp when changes in KE and PE are
mswgmﬁcant

{/\»
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Seat Number

e |||

Elements o Electrical & Electronics Engineering
(New) (102114)

P.Pages: 3
Time : Three Hours Max. Marks : 80

Instructions to Candidates : @%
1. Do not write anything on question paper except Seat No. &3
2. Answer sheet should be written with black ink only. Graph or
diagram should be drawn with the same pen being used fog@
writing paper or black HB pencil.
Students should note, no supplement will be provided. &
Attempt any two sub-questions from each unit. '%%’
Diagram / sketches should be given whenever necess%
Figures to the right indicate full marks. e
. //éﬁ?

UNIT -1 g

1. a) Define following terms. ﬁw 8

&0

o0k w

£

i) Ideal & practical voltage source.

i) ldeal & practical current source.
i) Node & loop.

iv) KVL & KCL.

8

am 001 P.T.O
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c) State super position theorem. Find current thorough branch 'AB' 8
using superposition theorem, from ckt as shown in fig. 2.
250 20
[
050§ $10
2 6@ J
Six volt (
B
Fig. 2
UNIT -1 g@%’
&
2. a) TwoimpedancesZ1=6+j8Q&Z2=5+12 Q are connec %gﬁm 8 C
series across a 100 V, 50 Hz supply, calculate 6 i
A
i) P.f of the circuit G
ii) Total Active, reactive & Apparent power consymed.
iif) Draw relevant phasor diagram. ff%
b) With the help of construction, Explain gener‘atlon of single phase 8
alternating voltage. &
c) Derive the Expression for current & \%ﬁage for purely inductive 8

circuit with corresponding wavefoﬁrfﬁrﬁfs. Also draw phasor diagram.

U@MT = 1l
3. a) i) Derive the relation bet@een adc & pdc. 8
v {
ii) Compare CC, CBA«%?@E N
b) Explain zener diodegi‘h details with it's symbol & V-I 8
characteristics. %@;‘
c) Explain mpy{&\& olp characteristics of common base configuration. 8
\f
ggﬁ‘ UNIT - IV
4. a) Derlv%}%he expression for closed loop gain of investing & Non 8

quftlng Ampl" using op - Amp.

el - 001 2



<Idhdl - 001

Write a short note on
i) RTD
if) Strain gauge

Define load & line regulation. Explain the zener shunt rggulator okt )
in details.

UNIT =V
Draw & explain half adder & full adder with it's truth table.

Realise the following logical Expression using only NAND gate.

) Y=A+B+A.BC

f
% %
ﬁ&;f

ii) List safety precautions while working with elegjr?/"i"f:ity. 4
PR

i

N
Ny

91

4
%%

E

¥
%
.

Rk kkhkkkkkkkkk L

A

214/ 40







Tdhdl - 002
Seat Number

LR

Engineering Thermodynamics
(O1d) (1150) 1

P.Pages:3

Time : Four Hours Méx. Marks : 100

| %5%
Instructions to Candidates : ' %@

1. Do not write anything on question paper except Seat No. ‘%

2. Answer sheet should be written with black ink only. Graph,®
-diagram should be drawn with the same pen being us
writing paper or black HB pencil. /

3. Students should note, no supplement will be provided @% "

4. From each questions solve any two subquestion.

5. Use of steam table, Mollier chart, non- programma%‘f ¢ calculator

is Allowed. %&
6. Assume suitable data if necessary. @
7. Neat diagrams must be drawn wherever neg oS §ary

1. a) Explain the terms with examples. 10
i) Open system.

i) Closed system.

iii) lsolated system.

iv) Homogeneous system.

v) Heterogeneous system.

b) Prove that for change in state 6f closed systemQ = AU + W in the 10
absence of Motion and gra%nty effects.

c) A turbine is supplied thh stem at a gauge pressure of 1.4Mpa. 10
After expansion in the turbine the steam flows into Condenser
which is mamtalned;?at a Vacuum of 710 mm Hg. The barometric
pressure is 772 | im Hg. Express the inlet and exhaust steam
pressures in P écal s (absolute). Take the density of mercury as

13-6x10° kgftn

14l in a reversible steady flow process work done by 10
sys%em is equal to —J\/dp when changes in KE and PE are
i

_fié“nificant.

TG - 002 1 PT.O
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c)’ A cylinder has a capacity of 300 litre and Contains oxygen at a 10

pressure of 3-1MN/m? and temperature 18°C. The stop valve is
opened and some gas is used. If the pressure and temperature of

the gas left in the cylinder falls to 1.7MN/m? and 15°C respectively

determine the mass of oxygen used.

If after the stop valve is closed the oxygen remaining in the
cylinder gradually attains its initial temperature of 18°C determine
the amount of heat transferred through the cylinder wall from
atmosphere.

The desity of oxygen at 0°C and 0.1013 MN/mzmay be taken as 9

1.43 kg/ms, Cp/Cv of oxygen 1-4.

5. a) Explain the terms wet steam, dry steam, superheated steam, an
dryness fraction. Why the term dryness fraction is not appllcabl
Superheated steam. %

b) What is critical point & triple point? What are critical poin 10
parameters? What is its significance? State value of cr;(gal point
parameter for water. g

%‘%ﬁ’
c) Explain with neat diagram the working of comblr}e(?Separatmg and 10

throttling parameter. A9

TFHAT - 002 3 214/ 40
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Seat Number
EEERREEN |||/
* 17 10 *

Engineering Thermodynamics
(O1d) (1150)

P.Pages:3

Time : Four Hours ' Mex. Marks : 100

Instructions to Candidates :
1. Do not write anything on question paper except Seat No. ’
2. Answer sheet should be written with black ink only. Graph e

writing paper or black HB pencil. ¢
. Students should note, no supplement will be provided. %g
From each questions solve any two subquestion. @@
. Use of steam table, Mollier chart, non- programma%le calculator
is Allowed.
. Assume suitable data |f necessary ’2‘;’

~N o

10

1. a) Explain the terms with examples.
i) Open system.
i) Closed system.
iii) Isolated system.
iv) Homogeneous system.
v) Heterogeneous system.

b) Prove that for change in state of closed systemQ = AU + W inthe 10
absence of Motion and grav effects.

c) A turbine is supplied wi b stem at a gauge pressure of 1.4Mpa. 10
After expansion in thes turbine the steam flows into Condenser
which is malntalneﬁat a Vacuum of 710 mm Hg. The barometric
pressure is 772 mm Hg. Express the inlet and exhaust steam
pressures in P iscal's (absolute). Take the density of mercury as

13-6x10° kg/u

10

sysf ?fis equal to —Jvdp when changes in KE and PE are
i@;,é{ié’é\"nificant.
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b) 10

Write down steady Flow Energy EqP and N. F. E. E. Prove the
following relations. :

—Ivdp = Q —AH when changes in K-E & P-E are neglected.

Ipdv = Q-A U when changes in KE & P-E. are neglected.

iii) W steady flow - W nonflow = APV .

c) In Water Cooled Compressor 0.6 kg of air is Compressed 10
per second. Power required to run the Compressor is 40 kw. Heat
Lost to cooling water is 30% of input and 10% of input is Lost in
bearings and other frictional effects. Air enters the compressor at
1 bar and 30°C. If the changes in potential energy and kinetic
energy are neglected estimate the exit temperature of air.
Take Cp = 1.005 kJ/kg°C.

of
3. a) Write down limitation of First Law of Thermodynamics,}g%/e the 10

statements of Second Law & Thermodynamics. Prove}he
equivalence of Kelvin-planck and Clausius Stater@@fs

b) Explain Carnot Cycle in detail and derive reIa;ﬁan for efficiency in 10
terms of temperature.

c) A heat pump is used to maintain an audgorlum hall at 25°C when 10
the atmospheric temperature of 10°C, Tﬁe heat Load of the hall is
1500 kJ/min. Calculate the power rel ‘Lilred to run the actual heat
pump if the COP of the actual heat pump is 30% of the COP of
Carnot heat pump working between the same temperature limits.

4. a) For polytrophic process prove’fthat Heat Supplied 10

&”}w
Q= "Ny work done in Qyonflow polytrophic process.
Y'1 &\ s
b
\'i’i;é‘/

b) i) Prove that onst. For an adiabatic process

i) Derive EqM of state of an ideal gas. 4
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