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PART - A (10 x2:20 Marks)
Answer ALL Questions

l. Define Mach number.

2. Distinguish between nozzle and diffuser.

3. Give assumption made of Ray'leigh flow.

4. Define critical condition in Fanno flow.

5. Give the difTerence between normal and oblique shock wave.

6. Mention the useful applications of shock wave.

l. Give the components of a turbojet engine.

8. Def-rne propulsive efficiency.

9. Classity the rocket engines.

10. State any 4 advantages of rocket engine compared to aircraft engines.

PART-B(5x 13:65Marks)
Answer ALL Questions

ll. a) Air (y: 1.4. R:287.43 .l/kgK) enters a straight axis s)nnmetric duct at

300 K,3.45 bar and 150 m/s and leaves itat277 K,2.058 bar and 260
mis. The area of cross section at entry is 50 crnr. Assuming adiabatic
flou,detennine:
(i) Stagnation temperature (ii) Maximum velocity (iii) Mass flow rate
and (iv) Area of cross section at exit.

OR

b) Air flowing in a duct has a velocity of 300 m/s, pressure 100 I bar"
tc'mperature 290K. T'aking y:1.4. R:287 J/kgK. Determine (i)
stagnation pressure and temperature (ii) Velocity of sound in the
dynarnic and stagnation conditions. (iii) Stagnation pressure assuming
constant density.
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12. a) The conditions of a gas in a cornbustor entry are pr : 0.343 bar, T1 :
3 l0 K, c1 60 m/s. Detemine the Mach nurnber. pressure.
temperature and i,elocity at tlie exit, if the increase in stagnation
enthalpy of the gas between entry and exit is l 172.5 kJikg. Taie cn -.
l.00,skJ/kgK.y:1.4.

OR
A circular duct passes 8.25 kgrs of air at exit rnach number of 0.5. The
entry pressure and ternperature are -irl5 kpa and 3g0c respectively and
tlie coefficient of fiiction is 0.005. if the mach number at the erriry is
0.15. Detennine (i) The diameter of the duct, (ii) Tlie length of tlie
duct. (iii) Pressure ancl Temperature at erit. (iv) Stagnation pressure
loss.

The state of a gas (y:1.3. R: 0"469 kJikg.K) upstream of a nonnal
sl-rock wave is given by tlie following data:
M": 2.5. p,: I bar.T, :275 K
Calculate the Mach number, pressure. temperature and velocity of the
gas downstrearn of the shock: check the calculatecl values with those
given in the gas tables.

OR
A gas (T:1.3 ) at pr :345 mbar, Tr :350 K and Mr : 1.5 is to be
isentropically expanded to 138 mbar" Detennine a) The deflection
angle b) Final Mach number and c) The ternperature of the gas.

Explain tlie workirrg principle of a rarnjet engine rvith neat sketch. Also
state its advantages and disadvantages or,er turbojet engine.

OR

13, a)

14. a)

b) Describe the working principle of turboprop and turbojet engines w.ith
neat sketch.

15. a) Explain the varit'rits types of chemical rocket engines with r-reat sketch.

OR
b) What is the function of propellant fbed systern? Explail the Gas

pressure feed systern and turbo pump feed systern with neat sketch.

PART - C (l x 15: I5 N{arks)

16. a) Air at p, : l0 bar, T, : 400 K is supplied to a 50 rnm diameter pipe.
The tiiction fbctor for the pipe surface is 0.002. If the Mach nr*b".
changes frorn 3.0 at tlie entry to L0 at the exit determine: (i) The
length of the pipe (ii) The mass t'low rate.

OR
b) A jet of air at a Macli number of 2.5 is cleflected inwards at the conler

of a curved wall. The wave angle at the corner is 600. Detennine the
deflection angle of the wall. pressure and temperature ratios and fipal
Mach number.
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