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Note: l. Answer any FIVE full questions,,Cfui'ding ONE full question fiom each module.
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2. Ilse of appiopriate-Gat/Shock tqbl& may be permitted

,tl,,t+u^tn

a. Consider unsteady and co flow, obtain ditTer&ntiai form of continuity equation

b. Show that the speed a calorically perfg.gt'Bg! ut is a tunction of tempetuiy::".1y:
(06 Marks)

A uniform supersonio stream with Mr = 3.0, pr = 1 atm and Tr = 288 K encounters a

compression comdr*which deflects the stream by an angle 0 = 20" . Calculate the P2, T2,M2,

b.'' The velocity of i-i,ribrmal shock wave moving into stagnant air (p = 1.0 bar, T:290 K) is
500 m/s. If ffi,,arba of cross-sec-@'ffthe duct is constant determine,
(i) Pressurei!..,.i(ii) Temperatur€-;," (iii) Velocity of air (iv) Stagnation temperature and

(v) Mach humber imparted upstream of the wave front. (08 Marks)

u'".. Module-3
a. For oblique shock, obtfu,,a relation for 0-p-M. (10 Marks)

using control volume

P62 and T02 behind{he shock wave. Take p = 37.8'.
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2 a. Derive an expressioillfor Area ratio as a fuffin of Mach number and explain the variation

of area ratio.with Mach number with neatgraph (10 Marks)

b. Air is discharged from a reservoir at P0'E6.91 bar and To = 598 K through a nozzle to an

exit pre e of 0.98 bar. If the flowrat€ is 3600 kg/hr'determine for isentropic flow:
(i)'ll ''qiThroat 

area, pressure aad,,,velocity. 
r,o-, :;

(iii) Maximum velocity. ., 'i,,, (06 Marks)

Module-2
3 a. Derive Prandtl-Meyeri&ion for normal shock"waves with usual notations. (08 Marks)

b. The state of a gas (r ?1.3, R = 0.469 tlftgiK){upstream ofa-tlsrmal shock wave is given by
the following d4Ja,:,,"Mr : 2.5,Pr = 2pa1,,Y',i= 275 K.,Calpulate the Mach number, pressure,

temperature ardlVdlocity of the ga:.q ry;l$tream of the shotF (08 Marks)
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4 a. Derive,thie,:Rankine-Hugoniotidlation for a normal$ck wave,

41sr-r
P r-l Qr, . . J1' - 't , (08 Marks)P r+l S-"+l
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6 a. Explain Fanno line with h-s diagram and show that thggffilocity at the maximum entropy

point (F) on the Fannb line is toni.. * 'W, 
*' (08 Marks)

(08 Marks)b. briefly explain Shock Polar.
"*%'.

7 a. Derive Basic Potential equation for compresffiXo$flow. .e,. (10 Marks)

b. Derive the expression foi pressure coeffrc{t}*L,'u u'#j* 
(06 Marks)
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10 Write shoft'notes on:

a. Shock tfu.
b. shadoh teryhnique. *"'tY r; *""W[$]F i*"/ ;usc. Flow {ffiialization _ % !c. Flow viStralzatton ; *u 

_d. Schlieren technique. +'; ry _ '& (16 Marks)
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