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Note: Fignres on the right indicate marks for the guestion,

Q-1 Muldple Cholre Questions. !

(1} The Cv value of most of solids at high temperature approaches a constant value of 25 x 107 ]
kMal K, which is known as value,
{a) Boltzmann constant (b)Y Dulong-Petit {¢) Medugal -petit (d) Wone

[2) Tensile strength of steel is close]y related with BHHN Brinell hardness number.
(a) 104 (b} 350 {c) 500 (d) Nune
(3] is the formula for three point bend strength?
‘(%) =Ee {b) o= IFL2wh’ (c) o= FlA (d) o= 2FL{3wh’

[4) Which of the following tests can help to koow (he brittle to ductile transition temperature
{DBTTY)!

{a) Creep test (b)) Fatigue Test (c) Impact ezl {d) Tensile Test
{5} Which of the following is extensive property?

(g} Magnetic Intensity  (b) Density {c} Surface Tension  (d) None
(5) step of the typical creep curve {5 creep rate determining step?

(a) Seeond (W) First  (c)Third  {d) Monc of these
{7}  Thermal conductivity of metals is than ceramics?

{a) geeater b} equal e less {d) nons of these

(8} What is the relationship between thermal conductivity and electrical conductivity?
(&) kfoT ‘—":{L (b) YA=k AT/AX  (c)a=kipc, (d)None ofthese

-2 Anzwer any Seven of the following. {14}

(13 Athemal engineer develops an enging, working between 427°C and 37°C and claims to have an
efficiency of 52%. Does he claim correctly?

(2} Explain the heat of trangformation or ¢nthalpy and justify the siatement, “the fieat of sublimation
af iriple poini is equal fo the haaf of vaporizaiion and ket of fision ™,

(3) Explain the teems for thermodynamic systemn: i) Enerpy states i3) Enerpy levels i) Mecrostates
1v} Microstates

{4} Explain the basic thermodynamic processes by P-Y curve.
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($} Give the schematic illestration of four typey of deformations oceur in engineering materials.
(6} Differentiate between enginesring stress-sirain and true stress-sirain,

(?) Definc the terms: i) Tensile Toughness, 1} Stiffness iit) Duetility Iv) Polson’s Ralio

(B} Calewlate the work done under external magnetic Beld and work due to surface tenston.

{9 Discuss various types of strain responsc to apphied sizess in different types of matenals.

{)-3 {al Explain the Cemet cycle for an ideal pas and eyclic heat engine. it
Q-3 [b] Derive the general form of the {irst law of thevmodynamics for variable kinetic and
potential encogy of any given system. 16]
{OR)

-3 [b] A Camot's engine whose low temperaturs rezervoir Is at 17°C has efficiency of 45%.
It iz desired to increase the efficicncy to 75%. By how many deprees should temperature
of the high temperature reserveir be increased? [6]

-4 [a] Detive the expression for Bose-Einstein distribution funetion in which particles are

agsumed to be indistinguizhable. [6]
()-4 [b] Derive an expression of Maxwell-Bollzmann rilstnhl.mﬂn finction in which the particles
ate assumed 1o be distinguishable. [5]
(OR)
'Q—4 s Derive an expression for Fermi-Dirac distrbution function in which the particles are
indistinguizhabls and obey the Pauli’s exclusion principle. . 16}
Q-5 [a] Describe the types of Impact Testing with their sample preparation. [6]
()-5 [b] What iz hardoess? Memtion various hardness scales, Describe the indentors and
loads for bulk hardness and miceohardness measurment, [4]
) (OR)
-5 [b] What is fatigue? How it can be messured? Which information can be obtained from
faugue lesting? [8]
Q-6 [a] What {5 Coefficient of thermal expansion? Which precautions are to be taken
when ::aJtulaﬂng the dimensional changes? 16
Q-6 [b] What iz thermal conductivity? Discuss the cffect of lemparature on the themmal
conductivity of ceramics and metals. _ [4]
{(OR)

(36 [b] The Mlexural strength of glass fiber-epoxy composits 13 2500iPa, the specimen is
150mm long, Bmm thick and width 15 12mm. The specimen is supparted bebween
wo points 100mm. Find cut the farce require to fracture the material. f6).
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