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Answer all the Questions:-

PART A (10x 1=10Marks)
1. The rocket engine will develop maximum thrusewtthe ratio of the atmospheric pressure to the

nozzle exit pressure {R/Pexi) is

a) equaltoone b) lessthan one
C) greater than one d 1.78
2. The specific impulse of chemical rocket rangadglly
a) 1000-2000 s b) 150-450s
c) 5000-8000s d) above 8000

3. Which one of the following ingredient is the momportant in terms of both bulk and function of
an igniter with black powder?
a) Charcoal b) Sulfur
c) Potassium nitrate d) PVC

4. If we double the rocket thrust (F) by increading characteristic length scale, how does itssthru

to weight ratio (F/W) vary?

a 1 b) 2
c) % d 1/2
5. At the choked flow condition the ket nozzle area ratio (A/Awra) IS @ uUNique
function of

a) chamber pressure and nozzle exit b) mass flow rate
pressure ratio

c) throat pressure and nozzle exit pressute throat temperature and exit temperature ratio.
ratio.

6. is used in comparing the relativegoerénce of different chemical rocket propulsion

systems design and propellants.

a) Chamber pressure b) Characteristics velocity

c) Nozzle area ratio d) Exhaust velocity
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

The phenomenon of low combustion instability @A@00 Hz) in a liquid propellant rocket is

popularly termed as

a) buzzing b) screaming

c) chugging d) screeching

Thrust of identical liquid rockets at the se&eleand the outer atmosphere will be

a) same b) different (higher at the sea level)

c) unable to predi@ priori d) different (lower at the sea level)

The rocket engines, which are used liquid oxidand a solid fuel are called _ rocket.
a) Hybrid b) lon

c) Liquid d) Nuclear

Erosive burning will normally experience inidopropellant rocket motor with

where A — port area, A- throat area, d - motor diameter and |-motor ieng
a) high A/A: and high I/d ratio b) low A and high I/d ratio
c) low AJ/A; and low I/d ratio d) high KA and low I/d ratio

PART B (10x 2=20Marks)
Define specific impulse and the total impulse obeket.
What is the function of a rocket nozzle?
Differentiate between deflagration and deta@mati
Name any two different types of igniters ugedalid rockets.
What are the factors influencing the equilibricthamber pressure of a solid rocket?
Define erosive burning
What do you mean by Geysering effect?
What are the factors influencing the exit veloatya liquid rocket?
What is solar sail?

Differentiate between Resistojet and Arcjet.

PART C (5x 14 =70 Marks)

a) (i) Explain the working principle of a rotke (7)
(i) Anideal rocket is having a characteristelacity of 1200 m/s, a mass flow raté€7)
of 70 kg/s, a thrust coefficient of 1.5 and a nezttiroat area of 0.024 9n
calculate the thrusspecific impulse and the effective exhaust vigjoc
(OR)
b) (i) Using the rocket motor mass balance equoatderive an expression for thé7)

motor chamber pressure Rt steady state condition. Assume burn rate PF a
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22.

23.

24.

b)

b)

b)

(ii)

(i)

(ii)

(i)

(ii)

(ii)

()

(ii)

(ii)

(i)

(ii)

A 5,000 kg spacecraft is in Earth orbit teéimg at a velocity of 7,790 m/s. 1t{7)
engine is burned to accelerate it to a velocityl®f000 m/s placing it on an
escape trajectory. The engine expels mass at afdi@ kg/s and an effective
velocity of 3,000 m/s. Calculate the duration ad thurn.

Describe briefly Pyrogen igniter andatiss the effects of igniter size on internél)
ballistics of solid rockets.
Describe briefly the physical process involved alics propellant ignition and (7)
the subsequent flame spread period in a solidetatiotor.

(OR)
Describe briefly Pyrotechnic igniter. (7)
What are the parameters considered for #sgh of a solid rocket igniter? (7)

Using the initial and the final mass afrocket derive an expression for it&)
change in velocityAV). Clearly explain the assumptions made in degvihe
rocket equation.

A two-stage rocket has the following masskst-stage propellant mass 120,0(0)
kg, 1st-stage dry mass 9,000 kg, 2nd-stage prapetiass 30,000 kg, 2nd-stage
dry mass 3,000 kg, and payload mass 3,000 kg. péafec impulses of the 1st
and 2nd stages are 260s and 320s respectivelyl&@the rocket's totalV.

(OR)

Describe briefly the design consideratiohs solid rocket motor. (7)
Describe briefly the thrust vector controkohanisms in solid rockets. (7)
Derive an expression for the exit vetpaf a liquid rocket. (7)
Explain briefly the working of a liquid ro@t engine with gas-generator cycle. (7

(OR)
Explain briefly the following cooling teciques used in liquid rockets. (6)

(@) film cooling, (b) transpiration cooling, (c)labve cooling

A rocket engine burning liquid oxygen andrégene operates at a mixture rati(@®)
of 2.26 and a combustion chamber pressure of 5 MMBae nozzle is expanded
to operate at sea level, calculate the exhaustelasity relative to the rocket. If
the propellant flow rate is 500 kg/s calculate Hrea of the exhaust nozzle
throat. Given: Tc = 3,470 K; Gas molecular irtigr 21.40 ; k = 1.221.
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25. a) (i) Describe briefly electric rocket propals (7
(i) Describe briefly nozzle-less propulsion (7)
(OR)
b) Write short notes on any FOUR of the followijg) Hybrid rocket propulsion,
(b) lon propulsion, (c) Nuclear rocket, (d) Ramkeftc(e) Antimatter propulsion,
(f) Interstellar flight.
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