
Seat Number 

Engineering Chemistry - I1 (New) Also Old Equivalence 
(1021 12) 

P. Pages : 3 

Time : Three Hours 
cy 

Max. Marks : 80 . Q p  

Instructions to Candidates : 'Q 

1. Do not write anything on question paper except Seat No. ,0' 
q?- 

2. Answer sheet should be written with black ink only. G r a p h 9  
diagram should be drawn with the same pen beirlg use&!for 
writing paper or black HB pencil. "ah 

(2 
3. Students should note, no supplement will be 
4. Attempt any two sub-question from each unit. ~7~ .j 
5.  Assume suitable data wherever necessary. ~ . j  

'c* 
6. Use of logarithmic table, drawing instrument and<&on- 

*\<, 
programmable calculator is permitted. T-:v4 

7. Figure to the right indicate full marks. , <L/ 
',I 

,' " 

UNIT - I I,C > '  

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. 
' I  

4 

ii) The coal sample gave the following data in the calorific value. 4 

Weight of Coal sample = 0.9 gms 

Water equimlent of Calorimeter = 440 gms 

Weight of water = 2560 gms 

Rise in temperature = 2.42"C 

Cooling Correction = 0.052OC 

Fuse Wire Correction = 10.0 cal 

calculate the gross calorific value and Net calorific value if the 
coal contains 6% hydrogen and assume latent heat of steam 
equal , to 600 callgms. 

d'dXl- 003 



c) i) Explain the different steps involved in proximate analysis of 4 
coal. (any two) 

ii) Explain the fractional distillation of crude petroleum with well 4 
labelled diagram. 

UNIT - II 09 
b 

2. a) Explain the construction and working of Pensky - Marten's 8 c& 
apparatus used for determination of Flash and Fire points of an oil. Od . rcr 

b) i) Explain thin film lubrication with suitable diagram. 

ii) What is cloud point and pour point of an oil? How are they $4 .O'4 
determined? 

q9? 
c) i) Which types of lubricants you will suggest for the f o ~ l o w i ~ '  4 

systems and why? 
Gears and Internal combustion engine. k4 

4 
ii) What is Neutralisation n ~ ~ m b e r  of an oil? Give th .:method for 

determination of Neutralisation number. / tJ 
\2' 
-\ %/ 

UNIT - Ill , \"/  

: I 
\< - 

3. a) What are refractories? Describe the characti"fistics of a good 8 
refractorie. Explain also the difference between acidic and basic 
refractories. 

b) i) Describe the preparation prol?grdes and uses of Graphite 4 
refractories. . i, 

i, 

ii) Give the preparation, pr6$d;ties and uses of Fire-clay 4 
refractories. X$ 

$2 
c) i) Explain refractoriness & Thermal conductivity. 

i' 
4 

; 
ii) Give preparation, properties and uses of dolorr~ite refractories. 4 

,+ 

i 
,A<>' 

UNIT - IV 

4. a) ~escribe:t&'mechanisrn of hydrogen evolution and oxygen 
absorptign in electrochemical corrosion. 

\ \  \ 

b) i) Give the differences between Galvanising and Tinning. 

ii) Discuss protective surface coating of metals. 



c) i) Explain in detail caustic embrittlement in stress corrosion. a 4 

ii) Discuss the cathodic protection, methods for controlling 4 
corrosion. 

UNIT - V 
d 

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

on human beings? pQ 

b) i) Write a note on ozone layer depletion. 

ii) Give causes, effect and control measures of Noise Pollution. a+ 
0' k- 

c) i) Explain the term BOD and it's determination process. /q~* GY' 4 
Q%/' 

ii) Write a note on Green - house effect. 
'" J 

"T* 
(->.t 4 





Seat Number 

Engineering Drawing & Elements of 
Mechanical Engineering 

(New) (102115) 

P. Pages : 4 

Time : Three Hours Max. Marks 

Instructions to Candidates : L 
1. Do not write anything on question paper except Seat No. 
2. Answer sheet should be written with black ink only. G y :  or 

diagram should be drawn with the same pen being ug d for 
writing paper or black HB pencil. /"\ 

g4 

3. Students should note, no supplement will be provided: 

f- 
4. Attempt any two sub questions in question No. 1$4*""and 5 and i solve any one sub questions in question NO. 2$pd 3. 
5. Use both sides of drawing sheet. 4 

,-?v 

6. Assume suitable data wherever necessary. '_; " 
7. Use of drawing instruments and non pro&immable calculator is 

d 9  

allowed. ., 
8. Figure to the right indicate full marks. 
9. Solve question no. 1, 2 and 3 on drawing sheet and solve 

question no. 4 & 5 on separate tp;t'riry answer sheet. 
\ 

,;. 
1. a) End A of line AB is 20 mm above HP and 40mm in front of VP. Line 8 

is inclined at 30° to HP. Top "vew of line measures 60mm. Draw its 
three views. Find true length of line and describe the position of 
end B line. c ,  

\ 

b) A regular pentagon+ plate of side 30mm is resting on its side in 8 
HP. The plate is ihelined at 30° to HP. Draw its three views. 

i 

c) An isosceles,tdengular plate with 50mm base and 75 mm altitude 8 
is resting o n  its 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. 



2. Figure shows isometric view of an object using first angle method, 16 
Draw its 
i) Sectional F.V. along AA in X direction. 
ii) Top view 
iii) LHSV. 

f.t 
-2 &\ 

& 6 
/+ & $2 

<>\ 
i ",' ,,,s/ 

> *d,J 
\ ,d 

7 7  

OR /"', 
/ 

i / 

Figure shows isometric view of an object, Q ~ W  its. 
i) Sectional F. V. along AA in x directiofi.;" 
ii) Top view. 
iii) RHSV. Use first angle method. ' ' 



3. Figure shows F. V. and T.V. with '0' as origin draw its isometric 16 
view. 

Figure shows F. V. 
'projection. 

*/ 
and T. V. with '0' as origin draw its is,&'etric 16 

,,.a< 
< 8 

4. a) With neat sketch explaiqtlhermal power plant. 
-\ ' 
? ' 

b) i )  Differentiate 2 -,stroke and 4 stroke engine. 
<\ 

- \ -  

ii) Write short n+e on energy audit. 
> 8 

c) i) ~ x ~ l a i n , v ~ i o u s  forms of energy 

ii) Explain sign convention of heat and work. 



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

b) i) Differentiate axle and shaft. 

i i) What are the advantages of chain drive. 

c) i) With neat sketch explain non return value. 

ii) Explain various types of keys. 



Seat Number 

Introduction to Computing 
(Old) (1130) 

P. Pages : 2 

Time : Two Hours Max. Marks : 50 
rU .3 F ' 

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 o$a' 

diagram should be drawn with the same pen being used f $ ~  
writing paper or black HB pencil. & 

3. Students should note, no supplement will be provided. YP* 
4. Attempt any one questions from each unit. +J 

5. Draw suitable diagrams wherever necessary. 
i$ 47- 6. Figures to the right indicate full marks. j -- 

7. Assume suitable data wherever necessary. i YJ 
4,- (;". 

.C 
, 'v 

UNIT - 1 : j" c, 
1. a) What is memory? Discuss various types of mgmory in detail? i& 

10 
4 

b) i) Explain advantages and limitations of:magnetic disk. 5 

ii) Discuss various applications of computer in engineering. 5 
, , 

Ur!lI:T - 2 

2. a) What is operating system?  isc cuss various types & functions of 10 
operating system. 

b) i) What are types &&inter? Explain any one in brief? 5 
,<' 

ii) What is ~ c a n n g ?  Write operations of scanning process? 
'\ 

5 

UNIT - 3 
3. a) Explain windows operating system with advantages and 10 

disadvantages. 
e 

b) i) Di'scuss Internet applications in brief 



ii) Write steps for dial-up connections to get connected to 5 
Internet. 

UNIT - 4 

4. a) i) Explain advantages and limitations of high level languages. 5 

ii) Write a note on features of good programming languages. 

b) i) State and explain various characteristics of good program. 

ii) Classify programming languages with respect to their 
properties, advantages & disadvantages. 

UNIT - 5 O> 
%,A .+". 

5. a) i) Write a program in 'C' language to print multiplication table@. 5 
4 with n terms. $L' 

/+ 
ii) Write a program in 'C' language to calculate factorialfo5given 5 

number. (-$$ 
C/ 

<-?\' 

b) i) Explain function in detail with example. /;\ - , .  
b' 

/ kJ 

ii) Discuss various loop statements. 7 ~2 < / 
< - 

C '  
<$ ' 

+""Ah 
t ,I 



Seat Number 

Engineering Physics - 11 (New) 
Also Old Equivalence (102 1 1 1) 

P. Pages : 3 
'Q/ 

Time : Three Hours Max. ~arks+& 

..................................................... (J 
\av- 
2 ,. \\ 

Instructions to Candidates : (4s 
1. Do not write anything on question paper except Seat NoGx/ 
2. Answer sheet should be written with black ink only .&(aph or 

diagram should be drawn with the same pen beiyg-used for 
writing paper or black HB pencil. ; f4 > 

3. Students should note, no supplement w ~ l l  be proyijded. 
4. Attempt any two sub questions from each unibc 
5. Assume suitable data wherever necessary., ,>:' 
6. Use of non-programmable calculator is per9itted. 

C 

UNIT - I , 

1. a) What are ultrasonic waves? Describe the-brinciple, construction 8 
and working of magnetostriction tra ucer for production of 
ultrasonic waves. 

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

ii) A classroom has a volume 4X6X8 m3 and has reverberation 4 
time of 1 sec. Find-,; 
i)  Total absorptionlin the classroom. 

ii) If 30 students are in the classroom and reach equivalent to 
0.5 owu. ~ i n d  the new reverberation time of classroom. 

c) i) Define: 4 
i )  Coefficient of absorption. ii) Standard reverberation time. 
iii) loudness. iv) Piezoelectric effect. 

\ 

ii) Calculate the thickness of a quartz plate needed to produce 4 
ultrasor~ic waves of frequencies. 
i) 2 M H z  ii) 30KHz 



UNIT - II 
2. a) Draw hysteresis curve and explain i t  ? Distinguish between soft 8 

and Hard Magnetic material. 

b) i) What is Superconductivity. Give its properties. 4 

ii) An iron ring of mean circumferential length 30 cm and cross 
4 

section 1 cm2 is wound uniformly with 300 turns of wire. When 
4 ob oo" 

a current of 0.032 amp. Flows in the windings, the flux in the 
ring is 2x1 0-6 wb. %% 

,$\ 
F- 9 

Find 
i) Flux density in the ring. ii) Magnetic Intensity. kU 

P C  

iii) Permeability iv) Relative permeability Qflon. ,> 
(Given po=4nxI 0-7 Wblamp-meter) 

,:c 
c) i) What are ferrites. State their properties. j ::J 4 

4 4  

ii) A Magnetising field of 1000 Alm produces g;magnetic flux of 4 
~ x I O - ~  Wb. in a bar of iron of 0.2 cm2 crogs\$ection. Calculate 
the Permeability and susceptibility of th\e 6 r .  

UNIT - 111 -2' 

3. a) Define normal and anomalous zeeman effect. Explain the normal 8 
zeeman effect with experimental arrangement. 

b) i) Draw the block diagram O[\,CRO. State its applications. 
4 % '  

4 

ii) An electron is accelera;t$d through a potential difference of 4 
5KV and enter in a ~ G f o r m  magnetic field of 0.02 Wblm2 acting 
normal to the directibn of electron motion. Determine the 

c 
radius of the patb. 

,->L 
s \\.. 

c) i) Write a note pd NMR. 4 
<, 
\/ 

\ * 

ii) A mixtyre of Neon isotopes Ne20 & ~ e * ' i s  analysed by using 4 

bainbridge mass spectrograph. Calculate the linear separation of 
isotopes when the electric field acting on velocity selector is 80 Kvlm 
an$h.4agnetic flux density is 0.55 Wblm2. 



UNIT - IV 

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

b) i) What are Matter wave? State the dissimilarities between 4 
Matter wave and electromqgnetic wave. 4 b rQ 

ii) Calculate the De-Broglie wavelength of a 2eV photon and an 4 rQd 
electron with Kinetic energy of 2eV. $7 

c) i) Explain the experiment for location of a particle by microscope .a4 
to illustrate Heisenberg's uncertainty principle. 0 

\c2 ' 
/ 

ii) A bullet of mass 25 grams is moving with a speed of 400rr4,$s. 4 
The speed is measured accurate upto 0.02%. ~ a l c u l a t e ~ @  
certainty with which the position of the bullet can be l\@ted. 

<F" 
UNIT - V + 

< -, . 
!,I 

5 .  a) Explain how the nano materials are synthesis by u k j g  chemical 8 
Method. (snythesis of colloids). ) , ,-J v 

, L i 

b) Explain tl ie synthesis of nano material by vapour deposition 8 
method and mechanical method. , 

! -"> 

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

ii) Write short on top-down appro-ach. 





- Seat Number 

Engineering Mathematics - 11 
(New) (1 02 1 13) Also old Equivalence 

P. Pages : 3 

Time : Three Hours Max. Marks 

QY 
Instructions to Candidates : \<3 

1. Do not write anything on question paper except Seat No. t$y 
2. Answer sheet should be written with black ink only. Graph or 

diagram should be drawn with the same pen being u2ed for 
writing paper or black HB pencil. . .\\ ed‘ 

3. Students should note, no supplement w ~ l l  be providdd: 
4. Figures to the right indicate full marks. 4 7 -  

/i 
5. All questions are compulsory. I , - /  

6. Use of non-programmable electronic calculato$is allowed. 
3.. 
'," 

I. Attempt any two : 
> 

a) i) if y = f(x +at) + g(x -at,) then find value of 

2 1 2  ii) if u = x yz -4y z +2xz3, then prove that 
X u,+y Uy+ZU, =4u. 

b) i) i f ~ = J ~ a ~ g i ~ ~ + ~ ~ + 3 a x y = 5 a ~ ,  then 
d u 

/ 

find -. 
dx ' 

dy ii) if y log'sinx=xlogcosx, then find -. 
dx 

2' 2 2  2 2  1 du 1 du 1 du 
c) If u=f(x - y  ,y - z  ,z -x2) then find- -+--+-- 

x a x  y6y zaz 



2. Attempt any two. 

a) i) if u=xy andv=- aO(1 Y) X + y  then find -. 
x-Y '> 

and ii) Examine for functional dependence u = - 
l+xy 

$& 
v =tan-' x - tan-' y, if functionally dependent then find relation 
between u and v. 4 

@ 
'*kd 

b) i) The period T of simple pendulum is T = 2 n g ,  Find the 
( A '  

percentage error in T due to possible error 1% in L and 2.5% ing$d (q*? 
/ ,</ 

x"Q 
ii) Find k0.98)2 + (2.0n2 +(I .94)2F1 using approximation @ .A 

'9 
- %C, 

c) Decompose a positive number 'a' into three parts&o kms.d that their 8 
product is maximum. !<, 

,t: ;> 
3. Attempt any two. i, I-/ 

< ;* 
a) i) Trace the curve r = a(l +case), with jystification. 

<, ' 
4 

z 'b 

ii) Find the Fourier series expansion for f(x) = x in-n < x < n. 4 

[ 2 2)- \(\2 2) b) i) Trace the curve x x + y - g x - y with justification. 4 
< \  

, ' 

ii) Find the half range casine series for f(x)=Lx-x2 in the 4 

interval 0 < x < 4 .  , ,* % 

2 " 

c) Find the Fourier sei&s expansion for f(x)=x2in(0,4) and hence 8 

1 PC1 I 
deduce that - 12 5 ~ ~ 2  -t+- + - 32 + . . . . =-[$I. 

,, ; 
4. Attempt any,lwo. 

a) i) t3Galuate IIy dx dy, over the region enclosed by parabola 
\' 

2 y = x and the line y = x+2. 



ii) Change the order of integration 

030303  

b) Evaluate I I dx dy dz 
(. 0 0 0 1+x + y  + z  

c) i) Find the total area between two cardioids r =a(l+cosO) and 
r = a(1- cos0). 

{"p. \ 

ii) Find the volume common to the cylinder's x2 + y2 = a  4 

2 2 x + z  = a 2 .  
-" .$g4 - -- % 

{,,>b 
.*,,I 

5 .  Attempt any two .. -\.. 
422 <. ["=s< 

a) i) Using Taylor's series method find y(0.1) cor-~;c,t to four 
, . 

4 
dy 2 / %  < 

decimal places given that - = x y-I, y(0),5;1: 
dx r+ 

,..<, ,$ 

i i) Using Picard's method find y(0.2) upto gecond 

approximation given that 

b) Determine using modified Euler's'method the value of y when 8 
dy 2 x = 0.1 given that - = x  + y  for y(+)=l and h=0.05. 
d x 

c) Using Fourth order Runge Kutta method, find y (0.2) given that 8 





Seat Number 

Elements of Electrical Engineering 
(Old) (1120) r-, 

P. Pages : 3 

Time : Two Hours 
@J 

Max. Marks : 5%?+ 
-bd 

+J 
---------------------------------------kL 

cy 
Instructions to Candidates : 01 

1. Do not write anything on question paper except Seat No. + 
2. Answer sheet should be written with black ink only. Gr @ or 

diagram should be drawn with the same pen being ti for 
writing paper or black HB pencil. rh 

t 
y j  

3. Students should note, no supplement will be provide@ 
?' 

4. Figure to the right indicates full marks. ,r ,. > 
5. Use of non-programmable calculator is allowed7<<, 
6. Assume suitable data if necessary. , /  \ . a_,/ 4 

7. Answer any two from each question (unit) , 
, L") 
; /  

UNIT - I 
i 2 

1. a) Calculate the current through 1 0 0  resistoi'in following fig. 

/ 

< \ 
1 OR 

b) Calculate the current through 2 0 resistor in following fig. 



c) Define : 

i) Resistance ii) Resistivity 

iii) Conductance iv) Conductivity 

UNIT - II .$ 
,o" 

2. a) An iron ring has a mean diameter of 15cm, a cross-section of 5 
20cm2 & radial gap of 0.5 mm cut in it. I t  is uniformly wound with I, ~9 
1500 turns of insulated wire and magnetising current of 1 A 
produces a flux of 1 m wb. Neglecting the effect of magnetic 
leakage & fringing. Calculate: ?"+A. 

i) Reluctance of magnetic circuit. 
ii) Relative permeability. 

, p 
b) Give the comparison between magnetic and electric circ +> 
c) Define the following. Q' c2 

,'$ 
i) Magnetomotive force. .C/L) 

\, ;*' 

ii) Reluctance 

iii) Permeance. 

UNlT - 111 

3. a) The following expression represent the  instantaneous value of 5 
e.m.f. in three coils connected in seties 

el = 50sin at  r 
? 

e2 =40sin(at + 60") I;"$ 

e3 =60sin(at - 30") i" 

Find an expression for the%@sultant emf, when the coils are connected to 
give the sum of three emf? 

.: 
b) Discuss the gene,qitbn process of alternating voltage and current. 

\ 1 

5 

, :' 
c) Define the fallowing ac terminology. 

i) Wav$form 

iii) ~ { c i e  

v) Frequency 

ii) Instantaneous value 

iv) Time period 



4. a) Two impedances zl = 8 + j6 & z2 = 3 - j4 are connected in parallel across 5 
230V, 50Hz supply. Calculate : 

i) Current in each branch 

ii) Line current 

iii) Circuit power factor. 

iv) Power supply taken by the circuit. 

'0' 
b) Three impedances z l=4+  j3, z2 =8+j6 & 23 =7- j9n are connecJqd 

in series across IOOV, 50Hz supply. Calculate: Q$ x.1 
\', 

i) Total impedance of the circuit. (">' 
'9 

2 * (5 
"4 

ii) The circuit current , 
'. J 

.if 
<? /~ 

//$ ' 
iii) Admittance of each impedance. 

, 3 >' 
, < J  

iv) Power consumed by circuit. ,' 

c) Define : 

i) Impedance. 

c) Safety, precautions. 

ii) Susceptance. 
\ 

iii) Admittance. . P 

? t 

' UNIT - V 1 / 

,\ 

5. \* Write short notes on : , 
, . i/ 

a) Fuses \ ; 

b) Earthing. ' 





Seat Number 

C I I a I l  

Elements of Civil Engineering 
(Old) (1110) 

P. Pages : 2 
'$/ 

Time : Two Hours Max. Marks -*'a 
a* ------------------------------------------------------ 

42 I 

*;\- 

Instructions to Candidates : 4; 
1. Do not write anything on question paper except Seat No Q 
2. Answer sheet should be written with black ink or~ly.  ?$i;h or 

diagram should be drawn with the same pen bei%hsed for 
writing paper or black HB pencil. c 

,.- \$ 
3. Students should note, no supplement will be proyi'ded. 
4. Solve any two questions from each unit. Y 2 Y) 
5. Use of non-programmable calculator is allowe$i 
6. Draw neat sketches whenever necessarY&assume suitable 

data if required. --, 8 >  2 

, 
t Y 

UNlT - I S 

1. a) Explain about Environmental engi~eer ing.  
5% 1 
V 

b) Explain the principles of surveying. 

c) Describe the term hourbours. 5 
, 

+ UNlT - ll 
2. a) Differentiate betweeh whole circle bearing system and reduced 5 

bearing system. ' 

b) Explain about'tndirect or Reciprocal Ranging. 5 

c) A line was2measured with a steel tape which was exactly 30 m. 5 
length<af a temperature of 20° c and a pull of 10 Kg. The 
mea\Syred 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 and modulus of 
elasticity of the material of tape is 2.1 x l o 6  Kg/cm2. 

7 5 d l -  009 1 P.T.0 



UNlT - 111 

3. a) Explain the terms 

i) Bench mark. ii) Reduced level. 39 
iii) Back sight reading. iv) Fore sight reading. 

v) Change point. 

$ 4 9 -  

b) What is mean by contour and contour interval. List out the 6 5 
various factors affecting the contour interval. 

.AO2O' -Q 
c) The following readings were taken with a level and 4.0 m 6 3 f f  5 

on a continuously sloping ground at a common in te rva~4g '  
30 m. The readings are 0.780, 1.535, 1.955, 2.430, 2 3 5 ,  (1 
3.480, 1 .I 55, 1.960, 2.365, 3.640, 0.935, 1.045, 1.6@, 2.545. 
The RL of the first point A was 180.750 m. Rule q$$a page of 
level field book and enter the above readings. ~&l""culate the 
reduced levels of the points by the collimatio$$~stem. Also 
calculate the gradient of the line joining thef-b@'"& last point. 

, L' 
\ / 

,< . UNlT - IV , _  / 

d 

< > 

4. a) Compare load bearing structure with framed structure. 5 

b) What is horizontal circulation an9"ertical circulation and ways 5 
to achieve them. 

c) State the functions of foundations. 5 
'\ 

\? UNIT - V < *\ ;\ 
ji I 

\ \ 

5. a) State the a good building stone. 
\ Y 

I 

b) State p rope r t i e~and  uses of timber. 
,, 

c) State propj!yties and uses of glass. 
\ 

\ 



Seat Number 

Engineering Mathematics - I (New) 
Also Old Equivalence 

(101 103) 

P. Pages : 3 

Time : Three Hours Max. 

<J 
T- 

Instructions to Candidates : GY 
1. Do not write anything on question paper except Seat N 0 . y  
2. Answer sheet should be written with black ink only. @aph or 

diagram should be drawn with the same pen beiq?used for 
writing paper or black HB pencil. C 

f\( 

3. Students should note, no supplement will be proqi'dkd. 
4. Attempt any two sub questions from each uni t ,q i  
5. Figures to the right indicate full marks. ,:;, 
6. Use of non programmable calculator is alla$\ed. 

,c3 
UNIT - I 2' 

a) Investigate for what values of h and th< system 
C 

3 ~ + 2 y + z = 6  yL 

3x+4y+3z=14 \" 

6x+lOy+hz=p 
have i) No solution ii) an unique solution 

iii) an infinite no. of solutions. 
I 

b) Find eigen values and e;i$en vectors of 
\ / 

c) 
is orthogonal. Find a, b, c. 



ii) 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. 

UNlT - II 

a) If y = (s in-~x)~,  find (Y,,)~ 

b) Show that, s,Q~ 

m(m2-I) 3 m(m2-l)(m2-32) 5 
sin (msin-I x) = mx- x + x + ...... +Y 

3 ! 5! 0 

&T 
C, i) Expand sinx in powers.of 

4 
&- 6 

ii) Using Taylor's theorem, find approximate value of &*3o0 30') 4 
C 

f, 1P 

0 
UNIT - 111 / ,.\ 

/ '5" 

I I n n  , " 

3- a) Prove that , FL l  
dX =; P(,, , j t, ' 

o (ex +e-'J' - -j 
J 

CO 

Hence evaluate isech8 xdx 
0 

\ 

2 & b2 

ii) Show that ie-x  -2b+dx = --e erfc(b) 
/ 

0 
2 

I:$' ,, 
c) i) Show that.j 

xf - x  a + l  
logx 

- 0  > 
f ,< 

d 
ii) ~ e f $ d  erfc (ax). find -erfc(ax). 

\ dx 



UNlT - IV 

dy siny + ysinx 
4. a) i) Solve : - - - 

4 
dx COSX-XCOSY 

ii) Solve : (y+r/2)dx-xdy = O  

x)dx b) i) Solve : xex = (x3 +2ye - 
dY 

dY ii) Solve : (x2y3 + xy - = 1 ) dx 

c) In a circuit containing inductance L, resistance R and voltage E,,oi 8 
dl 

the current I is given by E=RI+L- 
dt . . 

c ~ 7 " -  

Given L = 600 h, R=200Q E=500V +" 
initially there is no current in circuit, find the time that el$fi<es, 
before it reaches 75% of its maximum value. /-, i v 

, J 

UNlT - V T$,, 
<$ ,' 
, 

\ > 

5. a) i) If tan(x+iy)=i; where x and y are real. / /  <; d' 

Prove that x is indeterminate and 
y is infinite. /' , 

( 

. . 
11) If cos-'(x+iy)= a+@, prove that ", 

i) ~ ~ s e $ a - ~ ~ c o s e $ a = ~  

ii) x2 sech2 p + y2cosec$ p ; 1;' 
\ 
\ 

b) i) Show that sin 

I ,  

(1 + i) ('79; 
ii) Prove that, ~ = s i n ( l o g 2 ) + i c o s ( l o g 2 )  

(I-,), .+I' 
I T  

> J i  
c) i) Separate intbreal and imaginary parts of (4) 

8 
ii) Prove that, sech-'(sinO)=logcot - 

2 

************** 
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Engineering Chemistry - I (New) 
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I 
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<J\ 

Instructions to Candidates : 43 
1. Do not write anything on question paper except Seat No. fq>y 
2. Answer sheet should be written with black ink only. Gra$h or 

diagram should be drawn with the same pen being fl;%d for 
writing paper or black HB pencil. ,P 

3. Students should note, no supplement will be 
4. Use of non - programmable calculator are 
5. Attempt any two sub question from each unit. 

/, 
6. Figures to the right indicate full marks. 

/* , 
," k", 

UNIT - I x 1 

1. a) The water sample has the analytical reportias under : 
MgC03 - 84mglL 

CaC% - 4OmglL 

CaCb - 55.5mglL 

Mg - 37mgI.e 
KCI- 20mglL 

Calculate the amount of lim e and soda(83%) pure 
needed for the treatmentdf 80,000 litres of water. 

b) Explain Zeolite process for water softel-ling including Advantages 
and Disadvantages.* 

-'% 

c) i) Explain boiler corrosion (any one) 

ii) Distinguish between priming and foaming. 

UNlT - II 
2. a) Classify.the polymers : 

i) on the basis of chemical composition. 

ii) on the basis of molecular forces. 



b) Give preparation, properties and applications of the following : 8 

i) Polycarbonate 

ii) Nitrile Rubber 

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

ii) Explain Vulcanisation of rubber. 

UNIT - 111 

4 c3? pay- 
> (-@ 

3. a )  Explain : 
\% 

i) Setting and Hardening of cement. 
*y 

<,I' 
T"/, : 

ii) Heat of Hydration. A? oi.' 
b) Give the raw materials required for the preparation of portlane&' 8 

cement and also mention the functions of constituents of @&land 
cement. 

( 
.r' 

2 

c) i) Give properties and uses of natural cement, ~uzzgfana 4 
t cement, slag cement and Portland cement. 

/k-  

ii) Distinguish between Dry and wet process fq5;$e manufacture 4 
of Portland cement. r\ j < 2 

UNIT- IV  c ' '  
\*< " 

4. a) Explain niechar~ical properties of ceramics': 8 
J 

b) Give the classification of ceramics wkth their suitable examples. 8 
a' 

c) i) Discuss various traditional ~ ~ ~ a h i c s .  , d,.J 

. . . . 
4 

ii) Explain the mechanism of, drying of Ceramics wares. ,+ ' 4 

5. a) Give composition, propqt ies and uses of the following : 8 
1 
\ 

i) Duralumin ,\\, 

< 

ii) Alurr~ir~ium brqqres. 
r 1  : 

b What are alloys? Explain physical properties of metals (any eight) 8 

c) i) Explain ~ b b ~ i c a t i o n s  of A I I O ~  steels. 4 

ii) ~ i s t i ngu ish  between Ferrous Alloy and Non Ferrous Alloy. 
\ '  



Seat Number 

Elements of Civil Engineering & Engg. Mechanics 
(New) (101104) 

P. Pages : 4 4 
Time : Three Hours 

+jo" 
Max. Marks : 80 OQ 
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Instructions to Candidates : 
1. Do not write anything on question paper except Seat No. 
2. Answer sheet should be written with black ink only. 

diagram should be drawn with the same pen being 
writing paper or black HB pencil. 

3. Students should note, no supplement will be provided./?>. 
,i/ 

4. Attempt any two sub - questions from each unit. <,:' 
5. Figures to the right indicate full marks. + I/ I '  

6. Use of non - programmable calculator is allowed ,- 
<yJ 

(;- J 

UNIT - I , ?' 

\, >'( 

1, a) State lami's theorm and determine resultant of fdowing force 
system as shown in fig (i) / *  ,r:-) 

12N i /IoN "" 

Fig. 1 

'., \ 
....'\ 
.\, ,, : 
/ 

b) a roller of weight 5 @ $ ~  has a radius of 120mm and is pulled over a 8 
step of height 6Q.$h by a horizontal force P find magnitude of P to 
just start the rQ,l~&?over the step Ref fig (2) 

,\.., " 



c) Find reactions at the supports for the given beam loaded shown in 8 
Fig. (3). 

10 kN 5kNlm 

C 

1- I. 11 

' 2 m  ' 2 m  I m  3m 
d. 4 
I m 

4? 
b. $2) 

Fig. 3 e"' 61 
UNIT - II % \dQ /* v 

2. a) Differentiate between centroid and centre of gravity and solve A 0, 8 
homogeneous wire is bent as shown in fig (4) and suspended frdm 
point A find angle that AB makes with vertical. (c" 

$+ f% 
*bL6 
Q> 

F c', c"Y - 
r' ' 

6" ' 
Fig. 4 *L/ , > & /  

b )  Determine forces in all the members of the $lane truss as shown in 8 
fig (5). 

A 
tP7 

a -3 

f i  8.4 kl\l 

I % 

3, ) 

$.gill fl 4.5m 8.4 kN 

., )), Fig. 5 ( 
', D 2.8m 

\ ' 

c) Define Angle of fr(9?ion and angle of repose and solve find whether 8 
a cylinder at 8 0 d ~  will slip or not under the action of a tangential 
force of 200 

' 
shown in fig (6) Take p = 0.5 at all surfaces of contact. 

A & , ~ ~ ~ ~ ,  800N Fig. 6 

B 



3. a) A small part in mechanism travels on straight line such that its 8 

position is x=t4 -10t2 +24 where X in m and t in sec. 
Determine 

i )  When velocity is zero 
ii) When acceleration is zero 
iii) Minimum speed reached by particle 
iv) Distance travelled in 3 sec. 

b) A bus starts from rest on a curve of 250m radius and acceleration 
at constant rate at = 0.6m/s2. Determine the distance and time that the $ A 

bus will travel before the magnitude of it's total acceleration is 0.75m/s2 LJ 

30 
,'-: T- 

c) Derive the equations for Range, maximum height and time of4&ht 8 
for a projectile projected on Horizontal plane. A 

*>J 
4. a) Masses A and B of 30kg each are connected by light e gnsible d 8 

rope passing over a smooth light pulley as shown in figj(7). 
, "I," 
4S-j 
\, 

?; '.. 

Mass 'A' slides over a smooth inclined+plane inclined at 30' with horizontal if 
the system is released from rest. ~ k d  the distance moved by B in 2 
seconds. 

,a", 
<. \ 

b) i) Write work - energy,pfinciple for a particle 4 
ii) Write a short not@bn Detection of local attraction. 4 

< x p  

c) The following beath is  were taken in traverse survey conducted 8 
with a pr ismat ic~ompass at a place where local attraction was 
suspected. \\ " 

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



UNIT - V 

5. a) i) Explain significance of Civil Engineering. 4 

ii) Write a short note on 'Quantity Surveying'. 4 

b)  i) Write a short note on importance of highways as a Civil 4 
Engineering Structure. 

ii) Explain the practical applications of surveying in construction 
field. 

c) i) Explain 'Circulation principle of planning with sketch. 

ii) Define the term 'Grouping' how you will use it for resident$' 
/ J 

4 
building. '.4$ 

#-'a, 
$4 C 

G 
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Elements of Electronic Engg. 
(Old) (1050) 

P. Pages : 2 
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<-kJ 

Instructions to Candidates : \.$-' 
<-f' 

1. Do not write anything on question paper except Seat No. 
2. Answer sheet should be written with black ink only. Graph 6Y 

diagram should be drawn with the same pen being use/qh or 
writing paper or black HB pencil. ++ 

f 
v' 

3. Students should note, no supplement will be provided.T$ 
4. All questions carries equal marks. .? '2 

5. Solve any two from each unit. ,.k e 
6. Assume suitable data, if required. I , 
7. Use of non-programmable calculator is allowedi " 

/d; 

UNIT - I ,"" : ,7 
"L",# 
/ 

1. Solve any two 
r < 

a) Explain VI characteristics of PN junkt/on diode explain drift 10 
current mechanism for semiconductor. 

b) Explain transition and diffusian2'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. 

7 

UNIT - II 
2. Solve any two 

a) Explain construction and working of IV channel JFET? Draw 10 
and expldain drain and transfer characteristics. 

b) Draw and explain experimental set up for C E (NPN) 10 
c ~ n f i ~ u r a t i o n  with input and output characteristics. 

c) Compare CE, CB, CC configuration of BJT. 10 



UNIT - Ill 
Solve any two 

3. a) Draw and explain well labelled diagram of spectral Response 10 
of human eye ? Explain Light Err~itting Diode. 

P. rp 
b) With the help of neat diagram Explain the characteristics of 10 Qb 

SCR? List out application of SCR? 

c) Write short notes on 
00" 

I kqF 
i) UJT as relaxation oscillator 
ii) TRlAC Q$k 

\c3 ' 
UNIT - IV 

a +p 
Solve any two 2Q1 6 

4. a) List the Ideal characteristics of OPAMP? Explain virtual&?ound 10 
Cd 

concept? Derive the expression of voltage gain of l n v ~ ~ l i n g  
Amplifier using OPANIP. , i, 

C/ 
,* o\' 

47) 
b) Draw and Explain working of Transistor series y@$age Regulator 10 

circuit. ,i? ', J 
,>"-) 

c) With input and output waveform Draw and,.hplain working of 10 
Bridge Rectifier? Give its advantage an@ disadvantage. 

5. Solve any two 

UNIT ;\j;' <p 

.'?, 4 
,..',. " 

r i 

,,,' ' : 

a) With the help of neat block,diagram \l. Explain CRO with its 
advantages. 'A 

<-? '. 

b) Explain universal G,~%? Derive all other gates using both 
'/ 

universal gate. 
' \ 

8 \\ 

c) Convert the f~clllldwing 
i) (2479)ld';nto \J hexadecimal 
ii) (2571$nto binary 
iii) (IDB')~~ in to octal 
iv) (753.31)~ into hexadecimal 

\ 3 
************ 



Seat Number 

Engineering Physics - I 
(New) (101101) 

P. Pages : 3 
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Instructions to Candidates : 0' 
1. Do not write anything on question paper except Seat No. 
2. Answer sheet should be written with black ink only. GA<Q~ or 

diagram should be drawn with the same pen being used for 
writing paper or black HB pencil. .{ "r' 

4"; 3. Students should note, no supplement will be provic&qd: 
4. Use of non - programmable calculator is allowed.') 
5. Attempt any two sub questions from each unit.. ;' 

'/ 
\ :" 

UNIT - I / * 
/ 

'* / 

1 a) Define nuclear fission. Draw neat and labelled diagram of nuclear 8 
reactor, explain function of each part of reactor. 

- 

b) i) What is wind energy ? Explain power . .... , generation by windmill. 
' ;. ....,:. 

4 
3 ,  

ii) Draw an array of solar cell wh,fch provides 200 mA current and 4 
6 volts at the output. Also ~a lcu la te  the total number of cells 
required. 
Given : Each cell provides 0.5 volts and current 50 mA. 
Continuously. 

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

ii) In a nuclear reactor the fission of U235 atom yields 200 MeV 4 
energy. If energy of 3.7 kg of Uranium is consumed in a day, 
find the po,wer output of the reactor assuming that reactor is 
20% efficient. 
Given Avogadro's no = 6.03 x kg - mole. 



UNlT - II 

2. a) Explain with neat and labelled diagram construction and working of 8 
Helium - Neon gas laser. 

b) i) Explain principle of working of optical fibre. 4 

ii) A fiber cable has an acceptance angle 30° and core index of 4 
refraction of 1.4. Calculate the refractive index of the cladding. 

c) i) Define : 
i) Absorption ii) Metastable state 
iii) Spontaneous Emission iv) Population Inversion. 

ii) The numerical aperture of optical fibre is 0.2 when surroundel?' 4 
by air. Determine the refractive index of its core giyen theq3 

t.& refractive index of cladding as 1.59. Also find the acce@ince 
angle when it is in a medium of refractive indexa'1 .33. 0- 

1 
i T  

c 
UNlT - 111 * $2 /-x 

\ ?  

3. a) Explain production of x-ray by Coolidge tube methbi '? State any 
\ "2' 

8 
four applications of x-ray. , ./ 

b) i) Define : 
C M  

\'", 4 
i) Basis ii) Unit dell 
iii) Packing factor iv) Spa-ce lattice. 

ii) An x-ray tube works at 15kv and,,:# a current of 1.6 mA. 4 
Calc~.~late the minimum wavelength and number of electrons 
that strikes the target per s&&d. *..> j 

8 Given :- e = 1 . 6 ~ 1 0 - ' ~ ~ , ~ : = . 6 . 6 2  ~ I O - ~ ~ ~ . ~  , C = 3  x 10 m/s. 
,.,. 

,?,\'.,'\ 

c) i) State important f ea tuss  of miller's indices. 4 
x, ', 
, 

ii) Polonium belongs ~ O ' S C  lattice. If the lattice constant is 4 
3.36 A', Calculate it's density. Atomic mass of polonium is 
20g. Avogadr.6:!&' 110. 6.02 x atmos I k - mole. , r 

,, \ '  UNIT - IV 

4. a) Using ~ e r m i  - Dirac probability distribution function, derive 
express,i&h for the position of Fermi level in an intrinsic 
semiconductor. Also show the position of Fermi level in an 
extrinsic semiconductor. 



b) i) Distinguish between N-type and P-type semiconductor. 4 

ii) 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 cm21v-sec. 

c) i) Explain following term's in brief. 
i) Valence band ii) Conduction band 
iii) Forbidden gap. 

ii) An n-type semiconductor specimen has a Hall coefficient 

RH = 3.66x10-' ' m 3 / ~  -s. The conductivity of the specimen is fourv@~ 
to be 112 x l o 7  ohm-m. Calculate the charge carrier density and tt@YM -- 
electron mobility at room temperature. G"; 

'*> 
\ 

UNIT - V i.'"' 
\P 

37 
5.  a) Draw the diagram of Michelson's interferometer. E X ~ I &  its use to. 8 

y %/ 
i) Determine wavelength of unknown light. // 

fib, 
, k J  

ii) Determine thickness of transparent matqrial. 
C 

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 wavelepgth 6790A0 in second order. 
i) Resolving power of grating. 
ii) The smallest value of,dh which can be resolved 

\ 

c) i State and explain law pf malus. 4 

ii) At a certain tempe&ture the critical angle of incidence of water 4 
for total internat,?&flection is 48' for a certain wavelength. 
What is the p@rizing angle and the angle of refraction for a 
light inciden'tkon the water at an angle that gives maximum 
polarizati@nof the reflected light (Given: sin 48' = 0.7431). 

********** 
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Instructions to Candidates : 

1. Do not write anything on question paper except Seat No. 
2. Answer sheet should be written with black ink only. 

c diagram should be drawn with the same pen being 
writing paper or black HB pencil. 

3. Students should note, no supplement will be provide'& 
<-';. 4. Attempt any t w o  sub-questions from each unit. -, 

5. Write proper comments for C and C++ programs;" 
6. Assume suitable data wherever necessa8 & state the 

assumptions made. 72 J 

/ LJ 
7. Use of drawing instruments and non-programmable calculator is 

\- ' 
permitted. c3 

2 

UNlT - I ' 

1. a) Write a program In C to compute area of circle and draw the 
/'\ 

8 
,flowchart for the same 
Given area = 3.14 *r *r 

b) Write a short note on assepble language and machine language 8 
with advantages and disadyantages. 

c) Explain with example sequence, repetition and decision 8 
statements in algorithm in algorithm. 

UNlT - II 
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 



UNIT - Ill 
3. a) Write a C program for finding sum and average of all array 8 

elements (1 D array). 

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

c) What is array? Explain array types with their declaration and 
initialization. 

UNIT - IV 

< 4. a) Write a C program for processing student record using struct* 8 
\!2;d 

v-h. 

b) Define function. Explain with example function declaration@$d 8 
function definition. i? (6 /-2 

c) Write an algorithm for calculating square of a numbqrr'Olsing 
<<A / 

8 
function and write a C program for the same. ,, +..J> -.c J 

5. a) Write a note on / 

1) inheritance 
2) Polymorphism 

J -- 
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 orier@d ri programming. 

5 ,\ 
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Instructions to Candidates : ,(2 
1. Do not write anything on question paper except Seat No. tQz- 
2. Answer sheet should be written with black ink only. Gra$h or 

diagram should be drawn with the same pen being y&d for 
writing paper or black HB pencil. TL <2 

3. Students should note, no supplement will be providc&d. 
4. Answer any two questions from each unit. <; 
5. Assume suitable data if necessary. \ 

A 

6. Use of non programmable calculator is allowe'd.*' 
7. Figures to the right indicates full marks. , ' 

UNIT - I 
1. a) Explain equilibrant. 

b) For given system determine : 
a) the required value of a if resultant of 3 forces is to be vertical. 
b) the corresponding m a g n i t u e  of resultant ref. fig.1. 



15. A collar A slides along the rotating rod OB. The angular position of 10 
2 rod is given by 0 = - nt2 radians and position of collar from 0 is given by 
3 

y = 18 t4 + 4m. Determine velocity and acceleration of collar at t = 0.4 sec. 
Also find the relative acceleration of collar with respect to the rod. 



Seat Number 

Engineering Thermodynamics 
(Old) (1 150) 6 

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. 

diagram should be drawn with the same pen being 
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 calculator 

is Allowed. 
6. Assume suitable data if necessary. 

4$o &Y 
c + 7. Neat diagrams must be drawn wherever nec%ssary. ptb 4 

1. a) Explain the terms with examples. 
9 *" &J 

$+%$ " 
i) Open system. , ."": 
ii) Closed system. 

i @ &' iii) Isolated system. #as;.:$ 

iv) Homogeneous system. 5 / ?  -%, 

v) Heterogeneous system. + v 

t &< Gi 

b) Prove that for change in stateOp$f'closed system Q = A U  + W in the 10 
absence of Motion and grquity effects. 

r x ~ >  " 
2 

c) A turbine is supplied i&stem at a gauge pressure of 1.4Mpa. 3 10 
After expansion in th,Q3 urbine the steam flows into Condenser 
which is maintained$ a Vacuum of 710 mm Hg. The barometric 
pressure is 772 $9 Hg. Express the inlet and exhaust steam 
pressures in @i&alls (absolute). Take the density of mercury as 

4> 
1 3 - 6 x 1 0 ~  k#d3. 

-"; 9 
/ *,"' 

in a reversible steady flow process work done by 10 
to -Jvdp when changes in KE and PE are 

t - 5  
> 
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t 

Instructions to Candidates : 
1. Do not write anything on question paper except Seat No. 

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

writing paper or black HB pencil. 
3. Students should note, no supplement will be provided. 
4. Attempt any two sub-questions from each unit. 
5. Diagram 1 sketches should be given whenever 
6. F i g ~ ~ r e s  to the right indicate full marks. 

LINIT - I *, &g 
1. a) Define following terms. 

&& G 
i) ldeal & practical voltage source. &C3 - 

g,,g 
.LG; 

ii) ldeal & practical current source. 
! .,!, 
, .: + *' 

iii) Node & loop. ;,::$p 
j v;-. pp 

iv) KVL & KCL. 64 @Pi * 

; 7, 
$$ % - 

b) Find the current 'I' supply by:l~attery from circuit as shown in fig. 1. 8 



c) State super position theorem. Find current thorough branch 'AB' 8 
using superposition theorem, from ckt as shown in fig. 2.  

B 

Fig. 2 

6 V  
Six volt 

UNIT - II 

- 12 v 

Two impedances Z1 = 6 + j 8 !2 & 2 2  = 5 + j 12 !2 are connec$f3in 8 
series across a 100 V, 50 Hz supply, calculate 

C 
A. 6 

- 

i) P.f of the circuit %GC 
6% 

i i) Total Active, reactive & Apparent power consypjVed. 

iii) Draw relevant phasor diagram. I:  *kl" 
.a,: 7 

b) With the help of construction, Explain gen,$&on of single phase 8 
alternating voltage. t5 ' 

as , 
$<+$ " 

c) Derive the Expression for current &,voltage for purely inductive &U 8 
circuit with corresponding wavefarws. Also draw phasor diagram. 

% 
9 

3. a) i) Derive the relation 

ii) Compare CC, CB 6 &$E. % 
, "\ - 

9%' " 

b) Explain Zener d iode;  details with it's symbol & V-l  characteristic^:^^' 
@*g 

c) Explain inpy@&" olp characteristics of corrlmon base conriguration. 8 
. ;"" 
'b > 

UNIT - IV 
4. a) for closed loop gain of investing & Non 8 

using op - Amp. 



b) Write a short note on 

i) RTD 

ii) Strain gauge 
4 

Fxnlain t h ~  7 ~ n ~ r  c h ~ ~ n t  r n n l l l ~ t n r   kt Q 6 %. Define load & line regulation. -..,.,... ..., ,,..,. ,..,... , , ,,,, ,,, ,,, 
in details. eo\" 

UNIT - V 

Draw & explain half adder & full adder with it's truth table. 8' 
Realise the following logical Expression using only NAND gate. 

8' 
- - 

i) Y = A + B + A . B C  
4 

4 

FW 
i) Draw the block diagram of 8051 microcontroller. e:,:% 

<% *4 
4 

,$Y 
ii) List safety precautions while working with e~eg/k*city. 4 





Seat Number 

Engineering Thermodynamics 
(Old) (1 150) 

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. 

diagram should be drawn with the same pen being 
writing paper or black HB pencil. 

3. Students should note, no supplement will be 
4. From each questions solve any two 

is Allowed. 
5. Use of steam table, Mollier chart, 

6. Assume suitable data if necessary. 
7. Neat diagrams must be drawn 

a) Explain the terms with examples. 
i) Open system. 
ii) Closed system. 
iii) Isolated system. : r df ' 
iv) Homogeneous system. -**4 

f,> ' 
v) Heterogeneous system. A a 

s br 
Y 

b) Prove that for change in state'of closed system Q = AU + W in the 10 
absence of Motion and gr vhjl effects. 3) $@ " 

c) A turbine is supplied vyif$jstem at a gauge pressure of 1.4Mpa. 10 
After expansion in th,&,turbine the steam flows into Condenser 
which is maintaineqdt a Vacuum of 710 mm Hg. The barometric 
pressure is 772 $,p Hg. Express the inlet and exhaust steam 
pressures in Pqscal's (absolute). Take the density of mercury as 

1 3 . 6 ~ 1 0 ~  k$J3. 
a$> 

$\ ,"' 
2. a) Prove t@t in a reversible steady flow process work done by 10 

i s  equal to -Jvdp when changes in KE and PE are 



c) A cylinder has a capacity of 300 litre and Contains oxygen at a 10 
pressure of 3.1 M N / ~ ~  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 1.7M'l1m2 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 18OC determine 
the amount of heat transferred through the cylinder wall from 
atmosphere. 

The desity of oxygen at O°C and 0.1013 M ~ l m ~ m a ~  be taken as 

1.43 kgIm3, C ~ I C V  of oxygen 1.4. 

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

b) What is critical point & triple point?.What are critical 10 
parameters? What is its significance? State value of 
parameter for water. 

c) Explain with neat diagram the working of 
throttling parameter. 

::,,.*,.;/ ;. 
., .. 

:. JI 

*********** ;,,i::: 
pd%I 

$q,*s 
R22 

<U 
,;, v . hJ' * f% 

7 % q,*$k 
, a; '8. 
, y 



Seat Number 

Engineering Thermodynamics 
(Old) (1150) 

P. Pages : 3 

Time : Four Hours Max. Marks : 100 .bcv 
e+ 

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

diagram should be drawn with the same pen being 
writing paper or black HB pencil. 

3. Students should note, no supplement will be 
4. From each questions solve any two subquestion. 
5. Use of steam table, Mollier chart, 

is Allowed. 
6. Assume suitable data if necessary. 
7. Neat diagrams must be drawn 

/;9 
1. a) Explain the terms with examples. 4 7/ 

,>$ "5 % 
/ d 10 

i) Open system. $3 
ii) Closed system. 

4 

iii) Isolated system. 
iv) Homogeneous system. g4 ,.. c 8 
v) Heterogeneous system. e ,  

\ Y' 

69 

b) Prove that for change in state,'o'f closed system Q = AU + W in the 10 
absence of Motion and gravity effects. 

/ 

c) A turbine is supplied yi&;tem at a gauge pressure of 1.4Mpa. 10 
After expansion in th,e':,furbine the steam flows into Condenser 
which is maintaineqdt a Vacuum of 710 mm Hg. The barometric 
pressure is 772 qm Hg. Express the inlet and exhaust steam 
pressures in ~ a s c a l ' s  (absolute). Take the density of mercury as 

13.6 x lo3 kf$i3. . ';. xy , .," : 
3 

2. a) Prove t$ht in a reversible steady flow process work done by 10 
sys em IS equal to - jvdp  when changes in KE and PE are 

8 %  6" \ 

ins(ibnificant. 



b, Write down steady Flow Energy Eq! and N. F. E. E. Prove the 10 

following relations. 

i )  -Idp = Q -AH when changes in K.E & P.E are neglected. 

ii) I pdv  = 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 
per second. Power required to run the Compressor is 40 kw. Heat 

1061" 

Lost to cooling water is 30% of input and 10% of input is Lost in 4 
bearings and other frictional effects. Air enters the compressor at &+ 
1 bar and 30°C. If the changes in potential energy and kinetic 2 !  
energy are neglected estimate the exit temperature of air. 

4 3  Take Cp = 1.005 kJ/kg°C. 
At 

% 
qW 3. a) Write down limitation of First Law of ~herrnodynamics,@~%e the 10 

statements of Second Law & Thermodynamics. proyeJhe 
equivalence of Kelvin-planck and Clausius State Qfs. 5 

b) Explain Carnot Cycle in detail and derive rela&@for efficiency in 10 
terms of temperature. 4 e k  

+**: 

f :3 
c) A heat pump is used to maintain an audl$dfium hall at 25OC when 10 

the atmospheric temperature of 10°CdTfie heat Load of the hall is 
1500 kJlmin. Calculate the power read~red to run the actual heat 
pump if the COP of the actual heilbump is 30% of the COP of 
Carnot heat pump working betyeIen the same temperature limits. 

@> i, 
". 4' 

4. a) For polytrophic process pr9jsethat Heat Supplied 10 
Y-n $?>? 

Q = -- x work done in $p"nlow polytrophic process. 
Y -1 ?$?>? 

yk$; 

b, i )  Prove that pu$'const. For an adiabatic process 
'1 

ii) Derive , E q h f  state of an ideal gas. 


