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NOTE: - ATTEMPT ALL THE QUESTIONS AS PER GIVEN INSTRUCTIONS. NON -
pROGRANNABLn SclE}NTIFIC cALcULATnRs ARn ALLOwnD.

QUESTION NO.-1: ATTEMPT ANY FOUR PARTS.                                                                   (4x3=12)
a Form PDE from the equation z = ax + by + ab by eliininating the arbitrary constants.Classifytllefollowillgdifferelltialequation-uxx-2uxy+uyv=0.Thefirstfourmomeiitsaboutmeanofadistributionare0,1.5,0aiid6.Discusstheskewness
b)
c)d)

of the distribution.Writeashortiiote on correlatioii.

e) If 5 coiiis ai.e tossed, what is the pi.obability that all will show a head?GiventhatP(A)=3/8,P(B)=5/8andP(AnB)=1/4,findP(A/B)and P(B/A).
f)

QUESTloN No.-2: ATTEMPT ANT rflREE PARTs.                                                            (3 x4=i 2)
la)b)c) Solve the followmg PDE:- yzp -xzq = xy.Fitastraightliiietothefollowingdatati.eating    as the de  endent variable.

X 1 2
`3

4 5
Y 5 7 9 10 11

In a random throw of2 dice what is the expectation of the sum of tlie points on tllem?
d) Using the formula for binomial distribution, find the probability of rolling at most 2 sixes ill 5I.ollsofadie.

QUESTION NO.;3: ATTEMPT ZANY fflREE PARTS.                                                                (3 x6= 18)
a)b) Solve:-(D   + 3DD' -4D' )z = x + sin y.Wi.iteashortlloteonmoments.Writeashoilnoteoncori.elationand.regression.Thenumberofari.ivalsofcustomersduringally day follows Poisson distribution with a mean[9sfi:.ssYiT:[t]£2S?t]:a:i.:::a:.£i]jt=;I:;t4txh]eot.?)ta[numberofcustomersolltwodaysselectedatrandom

c)
d)

QUESTION No.;4: AT=EMPT ANT Two pAR|§+.                                                                  (2 x7= I 4)
a)b) I;;1;V;F:-:id=:I::I;;:i::;::)i:ausj:i::(::aiL=;;;=b::i:yit::avba:::=A|::J#::%L,ea:]]d5b2]7'-3°andjIShowthattheareaundertlienormalcurveisunity.I

c)

QUESTloN No.-s: ATTEMPT ANT Two pARTs.                                                                 (2x7=i4)
a) I  Solve by the method ofseparatioii ofvariables-3ux + 2uy = 0: I.I(x, 0) = 4e-X.Findtlletwolinesofregressionandcoefflcientofcon.elat;rjii`fortliedatagivenbelow:n=18,Zx=12,Zy.=18,£x2=6TO,Ty2=96,£xy=48LTwh:rieo:::s4[:I:g]:ea:1:o:dg[';..[*,:.:t°rs`tfiea;]rdo:abb:ii:ya::tdat3tg:r'Sfif::.,°oTfl:.]feg[r]f[.°fl]n°ne°fthe8
I))

c)

g                  c    g         was   roinroom     .************'
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NOTE:-ATTEMPT ALL THB  QUESTIONS AS PER GIVEN INSTRUCTIONS. STEAM TABLE, M0ILER CIIART AND
PSYCHROMETRIC CIIART IS ALLOWED.

QUESTloN No.-1: ATrHMPT ANY FouR PARTs.                                                             (4*3=i2)
a)    What is steady flow energy equation (SFEE)? What are the assumptions made for it?
b)   Explain the reversible and irreversible processes.
c)    Distinguish between high grade energy and low-grade energy.
d)   Difference between Point Function and Path Function
e)    Define work and heat with their sign convention.

QUESTION NO.-2 : ATTEMPT ANY THREE. PARTS. (3*4=12)
a)    Write short notes on i) Heat pump and ii) Heat engine.
b)    What is heat reservoir? Also discuss about PMM-I.
C)    What is an unsteady flow process?
d)   Show that the Kelvin-Planck and the Clausius statement of the second lavy of thermodynamics are equivalent.
e)    What do you understand by cyclic and quasi-static process? Differentiate between point functions and path functions.

QUESTION NO.-3: ATTEMPT ANY THREE PARTS.                                                               (3*6=18)
a)   A mass of 8 kg gas expands within a flexible container so that the p-v relationship is of the from pv]-2 = constant. The

initjaJ pressure is  1000 Kpa and the initial volume is  I  m3. The flnal pressure is 5 Kpa. If specific internal energy of the
gas decreases by 40 KJ/Kg, find the heat transfer in magnitud6 and direction.

b)   Demonstrate  Camot  theorem.   An  engine  manufacturer  claims   to  have   developed  a  heat  engine  with   following
specifications:  Power developed  75KW.  fuel  burnt  5KJ/hr,  heating  value  of fuel  75000KM(g,  and temperature  limits
1000 K and 400K. Is the claim of the manufacturer true or false? Give reasons for your answer.

c)    Derive the relation of vander Waal's equation in terms of critical properties. Explain compressibility factor.
d)   State  Zeroth  law  of thermodynamics.  Explain  how  the  Zeroth  law  of thermodynamics  can  be  used  for temperature

measurement.
e)    Steam enters an engine at a pressure  10 bar absolute and 400°C.  It is exhausted at 0.2 bars. The steam at exhaust is 0.9

dry. Find: (i) Drop in enthalpy; (ii) Change in entropy.
QUESTION NO.-4: ATTEMPT ANY TWO PARTS.                                                                    (2*7=14)

a)    Define entropy. Prove that entropy is a point function.
b)   Define Specific volume of a fluid. How volume of dry, wet and superheated steam is detemined.
c)    Draw the P-T diagram of pure substances and explain its various regions of the diagram in details.
d)    Derive the,Camot cycle derivation

QUESTION NO.-5: ATTEMPT ANY TWO PARTS.                                                                    (2*7=14)
a)    It takes  10 kw to keep the interior of a certain house at 20°C when the outside temperature-is 0°C.  This heat flow is

usually obtained directly by burning gas or oil. Calculate the power required if the  10 kw heat flow were supplied by
operating a reversible engine with the house as the upper reservoir and the outside surroundings as the lower reservoir,
so that the power were used only to perform work needed to operate the engine.

b)   Derive the expression of work done for various non-flow processes.
c)    What is clausius inequality? Explain it with T-V diagfan.
d)   An ice-making plant produces ice at atmospheric pressure and at 0°C from watei. The mean temperature of the cooling

water circulating through the condenser of the refrigerating machine is  18°C.  Evaluate the minimun] electrical work in
kwh required tg produce I  ton of ice (The enthalpy of fusion of ice at atmospheric pressure is 333.5 kJn(g).

e)    Find the entropy of I  kg of superheated steam at a pressure of 12 bars and a temperature of 250°C. Take specific heat of
superheated steam as 2.1kJ/kg K.
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NOTE:-ATTEMPT ALL THE QUESTIONS AS PER GIVEN INSTRUCTIONS.
I. Multiple choice Questions (MCQs)  I                                                                                              (Olxl5=15]

I Question: What is the time period ofa simple harmonic oscillator dependent on?
A) Mass
8) Amplitude
C) Spring constant
D) All of the above

11 Question: The potential energy ofa simple harmonic oscillator is maximum at:
A) Amplitude
8) Equilibrium position
C) Half of the amplitude
D) None of the above

Ill Question: What is the relationship between the frequency and the mass of an object in simple harmonic
motion?
A) Inverse proportionality
8) Direct proportionality
C) Square root relationship
D) No relationship

IV Constructive interfere provides . . . . . . . . . ;rings in Newton's ring experiment-
(a) Bright (b) Dark (c) Both (d) None

V LASER is a-
(a) Highly coherent light (b) Highly incoherent light (c) Both Ovone)

VI Question: LASER stands for:
A) Light Amplification by Stimulated Emission of Radiation
8) Laser Amplification by Spontaneous Emission of Radiation
C) Light Absorption by Stimulated Emission of Radiation
D) Laser Absorption by Spontaneous Emission of Radiation

VIIVIII Question: In a laser, the term "coherent" refers to:
A) In-phase and consistent frequencies                                              \
8) Random frequencies
C) Absence of light amplification-`
D) Incoherent emission

Questiorn: What is the active medium in a laser?
A) Crystal
B) Gas
C) Liquid
D) All of the above

[P.T.O.]



IXXXI In a complex numbe`r z=6x+6i, the real part is-
(a) 3 (b) 4(c) 6(d) None

Question: Which of the following waves require a medium for propagation?A)Electromagneticwaves

8) Sound waves
C) Light waves
D) Both 8 and C

uestion: T  e phenomenon ofbendlng of light as it passes from one medium to another is known as:A)Reflection

8) Refraction
C) Diffraction
D) Dispersion

XII In newton's ring experiment, we use-(a)LASER(b)Whitelight(c)Monochromatic light Ovone)

XIII n    ewton s Ring s experiment, dark fringes happen because of-(a)DestructiveInterference(b)Constructiveinterference

(c) Both (d) None
XIV Questlon:Inthecontextofwaves,whatistherelati8nshipbetweenfrequencyandwavelength?A)Inverseproportionality

8) Direct proportionality
C) Square root relationship
D) No relationship

XV2. What type of lens is used to correct fai. ..,ightedness?a)Convexlens

b) Concave lens
c) Plano-concave lens
d) Plano-convex lens

£xn:=,=nr±ne=::.(sarni¥gtsh:::)eriment in |etaii. Also draw the ray diagram.                                    I ]°X3=3°]ExplainPopulationinversionindetailwiththehelpofaraydiagram.WhatyoumeanbyLASER.Defineitspropertiesandexplainpopulationinversion.Explaintotalinternalreflection,Brewster'sangleandHuygens'sprinciple.S:£=ee:jj=pS,:°hr:r(=::i:'=e:tjonI\[5x5=25IWhatistheamplitudeofanoscillatingobject?DifferentiatebetweenspontaneousemissionandstimulatedemissioninthecontextoflasersProviderelationbetweenEinstein'scoefficientsWhatispopulationinversioninthecontextoflaseroperation?Definerefraction.Describethefunctionofaconvexlens.***********
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