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 Register Number: …………………….. 

B.E  DEGREE EXAMINATIONS: NOV/DEC 2014 

(Regulation 2009) 

Sixth Semester  

AERONAUTICAL ENGINEERING 

AER116 Rocket Propulsion  

 

Time: Three Hours Maximum Marks: 100 

Answer all the Questions:- 

PART A (10 x 1 = 10 Marks) 

1. A rocket works with maximum overall efficiency when air-craft velocity is __________ the jet 

velocity.  

 a) equal to b) one-half 

 c) double d) two and half 

2. When the back pressure of a nozzle is below the designed value of pressure at exit of nozzle, 

the nozzle is said to be 

 a) critical nozzle b) under expanded nozzle 

 c) over expanded nozzle d) correctly expanded nozzle 

3. Which one of following combinations can be used for hypergolic ignition? 

 a) Oxygen – RFNA b) Kerosene – RFNA 

 c) Hydrogen – Hydrazine d) Fluorine – Oxygen 

4. In the following, which one of the chemical component used in higher percentage in the Igniter 

main charge? 

 a) Boron b) Potassium Perchlorate 

 c) Hydrazine d) Binder 

5. Thrust of liquid oxygen - liquid hydrogen rocket engine is 300 kN. The O/F ratio used is 5. If 

the fuel mass flow rate is 12.5 kg/s, the specific impulse of the rocket motor in Ns/kg is  

 a) 3800 b) 4000 

 c) 4200   d) 4400 
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6. A rocket motor has a chamber pressure of 100 bar and chamber temperature of 3000 K. The 

ambient pressure is 1 bar. Assume that the specific heat at constant pressure is 1 kJ/kg-K. Also 

assume that the flow in the nozzle is isentropic and optimally expanded. The exit static 

temperature in K is  

 a) 805 b) 845   

 c) 905 d) 945 

7. Only rocket engines can be propelled to space because 

 a) they can generate very high thrust b) they have high propulsion efficiency 

 c) these engines can work on several fuels d) they are not air-breathing engines 

8. Which of the following statement is not correct relating to rocket engines? 

 a) The combustion chamber in a rocket 

engine is directly analogous to the 

reservoir of a supersonic wind tunnel 

b) The stagnation conditions exist at the 

combustion chamber 

 

 c) The exit velocities of exhaust gases are 

much higher than those in jet engine 

d) The rocket is an air-breathing engine 

9. In the following, which one is called as non-chemical rockets?  

 a) Solid Propellant rocket motor b) Nuclear rocket 

 c) Liquid Propellant rocket Engine d) Hybrid Rocket Motor 

10. Which one is most suitable for deep space missions?  

 a) Solid Propellant rocket motor b) Electric thrusters 

 c) Liquid Propellant rocket Engine d) Hybrid Rocket Motor 

 

PART B (10 x 2 = 20 Marks) 

11. What do you mean by specific impulse? 

12. Write down the Tsiolkovsky’s rocket equation. Mention the nomenclature of the invidual 

parameters used in that equation. 

13. Classify the different types of igniter used in the case of solid propellant rocket motor. 

14. What are the factors affect the ignition delay? 

15. State any two advantages and disadvantages of solid propellant rocket motor. 

16. Define Burn Rate. 

17. What is the limitation of hybrid rocket engine? 

18. What are the conditions for maximum propulsive efficiency? 

19. What are the requirements for solar sail powered spacecraft? 

20. What do you understand from “Ion rocket engine”? 
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PART C (5 x 14 = 70 Marks) 

21. a)  What are the assumptions involved while designing a new rocket using 

accepted ideal rocket practices? 

 

     

(OR) 

 

 b)  Summarize the significance of thrust coefficient. Obtain the relation for thrust 

coefficient from the first principle. What do you mean by optimum thrust 

coefficient? 

 

     

 

22. a)  Illustrate about the pyrotechnic and pyrogen igniters with detailed sketches. 

Mention about its advantages and disadvantages. 

 

     

(OR) 

 

 b)  List down the components of Live Igniters. Explain about each component with 

their characteristics and its necessary sketches. 

 

     

 

23. a)  List down the selection criteria of solid propellants.  

     

(OR) 

 

 b)  What are the important factors that influence the burning rate of a solid 

propellant? Illustrate them with appropriate sketches. 

 

     

 

24. a)  What is the necessity of the propellant feed system in the case of liquid rocket 

engine? With the help of a schematic diagram, explain elaborate scheme of a 

typical turbo pump feed system. 

 

     

(OR) 

 

 b)  List and briefly explain the methods of cooling adopted for rocket motors.  
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25. a) (i) Draw neat sketch and explain the general working principle of a nuclear rocket.  (7) 

  (ii) Draw a neat sketch and briefly explain about electric rocket propulsion 

technique. 

(7) 

(OR) 

 

 b) (i) Explain the working of electric plasma rocket with a neat sketch. (7) 

  (ii) Describe the concept of Nozzle less propulsion with their merits and demerits. (7) 

 

 

 

 

************* 


