






















































































































































































Unit 6: Internal Combustion (IC) Engines 

(Mechanical Science & Engineering – Diploma in Mechanical/Metallurgical Engineering) 

 

6.1 Classification of IC Engines with Respect to Different Parameters 

IC (Internal Combustion) engines can be classified based on various parameters: 

1. Based on Fuel Used 

 Petrol Engine (SI Engine): Uses gasoline and operates on the spark ignition principle. 

 Diesel Engine (CI Engine): Uses diesel fuel and operates on the compression ignition 

principle. 

 Gas Engines: Use fuels like CNG, LPG, or biogas. 

2. Based on Number of Strokes 

 2-Stroke Engine: Completes a power cycle in two strokes (one revolution of the 

crankshaft). 

 4-Stroke Engine: Completes a power cycle in four strokes (two revolutions of the 

crankshaft). 

3. Based on Cooling System 

 Air-Cooled Engine: Uses air and fins for heat dissipation (e.g., motorcycles, scooters). 

 Water-Cooled Engine: Uses a radiator and coolant to dissipate heat (e.g., cars, 

trucks). 

4. Based on Ignition Method 

 Spark Ignition (SI) Engine: Uses a spark plug for ignition (e.g., petrol engines). 

 Compression Ignition (CI) Engine: Uses compression of air to ignite fuel (e.g., diesel 

engines). 

5. Based on Cylinder Arrangement 

 Inline Engine: Cylinders are arranged in a straight line. 

 V-Type Engine: Cylinders are arranged in a V-shape. 

 Radial Engine: Cylinders are arranged circularly around the crankshaft. 

 

6.2 Two-Stroke Spark Ignition (SI) Engine – Construction and Working 



 

Construction of a 2-Stroke SI Engine: 

A 2-stroke SI engine consists of: 

1. Cylinder: Contains the piston and combustion chamber. 

2. Piston: Moves up and down to compress and expand gases. 

3. Spark Plug: Ignites the air-fuel mixture. 

4. Crankshaft: Converts reciprocating motion into rotary motion. 

5. Ports: Instead of valves, a 2-stroke engine uses intake, exhaust, and transfer ports. 

Working of a 2-Stroke SI Engine: 

A 2-stroke engine completes a power cycle in two strokes of the piston. 

Stroke 1: Compression & Intake Stroke (Upward Motion) 

 The piston moves upward, compressing the air-fuel mixture inside the cylinder. 

 At the same time, fresh air-fuel mixture enters the crankcase through the intake port. 

Stroke 2: Power & Exhaust Stroke (Downward Motion) 

 The spark plug ignites the compressed air-fuel mixture, producing an explosion that 

pushes the piston downward. 

 The burnt gases exit through the exhaust port, and fresh charge moves into the 

combustion chamber through the transfer port. 

◆ Used in motorcycles, chainsaws, and marine outboard motors. 
 
 
 
 
 

 



6.3 Four-Stroke Spark Ignition (SI) Engine – Construction and Working 

Construction of a 4-Stroke SI Engine: 

A 4-stroke petrol engine consists of: 

1. Cylinder & Piston: The piston moves inside the cylinder. 

2. Spark Plug: Generates a spark to ignite the air-fuel mixture. 

3. Valves: Intake and exhaust valves control gas entry and exit. 

4. Crankshaft & Connecting Rod: Convert reciprocating motion to rotary motion. 
 

 
Working of a 4-Stroke SI Engine: 

A 4-stroke SI engine completes a power cycle in four strokes. 
 
 

 



Stroke 1: Intake Stroke (Downward Motion) 

 The intake valve opens, and an air-fuel mixture enters the cylinder. 

 The piston moves downward due to suction. 

Stroke 2: Compression Stroke (Upward Motion) 

 The intake valve closes, and the piston moves upward, compressing the mixture. 

Stroke 3: Power Stroke (Downward Motion) 

 The spark plug ignites the compressed mixture, causing an explosion that pushes the 

piston downward. 

Stroke 4: Exhaust Stroke (Upward Motion) 

 The exhaust valve opens, and burnt gases leave the cylinder. 

 The piston moves upward to expel the gases. 

◆ Used in cars, motorcycles, and generators. 

 

6.4 Two-Stroke & Four-Stroke Compression Ignition (CI) Engines – Construction & Working 

6.4.1 Two-Stroke CI Engine (Diesel Engine) 

Construction: 

 Similar to a 2-stroke SI engine, but instead of a spark plug, it has a fuel injector. 
 

 

Working: 

 Stroke 1 (Compression Stroke): The piston moves upward, compressing only air 

inside the cylinder. 

 Stroke 2 (Power Stroke): Diesel fuel is injected, which ignites due to high 

temperature. The piston moves downward. 



◆ Used in small diesel generators and marine engines. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

6.4.2 Four-Stroke CI Engine (Diesel Engine) 

Construction: 

 Similar to a 4-stroke SI engine, but instead of a spark plug, it has a fuel injector. 

Working: 

 

 
 
 

 
1. Intake Stroke: Only air enters the cylinder. 



2. Compression Stroke: Air is compressed, increasing temperature. 

3. Power Stroke: Diesel fuel is injected and ignites due to high temperature. 

4. Exhaust Stroke: Burnt gases are expelled. 

◆ Used in trucks, buses, tractors, and industrial engines. 

 

6.5 Comparison of SI and CI Engines 

 
Feature SI Engine (Petrol) CI Engine (Diesel) 

Fuel Used Petrol Diesel 

Ignition Method Spark Plug Ignition Compression Ignition 

Compression Ratio 6:1 to 12:1 12:1 to 23:1 

Fuel Efficiency Lower Higher 

Cost Cheaper More Expensive 

Maintenance Lower Higher 

Applications Cars, motorcycles Trucks, buses, tractors 

 

6.6 Comparison of Two-Stroke and Four-Stroke Engines 

 
Feature 2-Stroke Engine 4-Stroke Engine 

Power Stroke Every revolution of the crankshaft 
Every two revolutions of the 

crankshaft 

Fuel 

Efficiency 
Less efficient More efficient 

Lubrication Requires oil mixed with fuel Uses separate lubrication 

Maintenance Simple and cheaper Complex and costly 

Weight & Size Lightweight and compact Heavier and bulkier 

 
Applications 

Used in scooters, chainsaws, marine 

engines 

Used in cars, trucks, and power 

generators 



Mechanical Science & Engineering – Miscellaneous Questions 

(Covering Unit 6: I.C. Engines) 

 

Short Answer Questions (10 Questions) 

1. Define Internal Combustion (IC) Engine and External Combustion (EC) Engine. 

2. What are the main components of an IC engine? 

3. Differentiate between 2-stroke and 4-stroke engines. 

4. What is the difference between SI (Spark Ignition) and CI (Compression Ignition) 

engines? 

5. Define fuel injection system in a diesel engine. 

6. Explain the function of a carburetor in a petrol engine. 

7. What is the purpose of a cooling system in an IC engine? 

8. Differentiate between wet sump and dry sump lubrication systems. 

9. What is the function of a flywheel in an engine? 

10. What is supercharging, and how does it improve engine performance? 

 

Long Answer Questions (10 Questions) 

11. Explain the working principle of a 4-stroke SI (Petrol) engine with a neat diagram. 

12. Explain the working principle of a 4-stroke CI (Diesel) engine with a neat diagram. 

13. Compare the 2-stroke engine and 4-stroke engine based on construction, efficiency, 

and applications. 

14. Describe the fuel supply system in a petrol engine with a neat sketch. 

15. Explain the working of a cooling system in an IC engine and its different types. 

16. What are the different types of lubrication systems used in IC engines? Explain with 

diagrams. 

17. Explain the working and importance of a fuel injection system in a diesel engine. 

18. What is supercharging and turbocharging? Explain their effects on engine 

performance. 

19. Discuss the emission control techniques used in modern IC engines. 



Mechanical Science & Engineering – Miscellaneous Questions 

(Covering Unit 1: Engineering Materials and Their Properties) 

Short Answer Questions (10 Questions)  

1. Define engineering materials and classify them into different types. 

2. What are the physical and mechanical properties of metals? 

3. Explain the difference between ductility and malleability with examples. 

4. What is alloy steel? Name two alloying elements and their effects on steel. 

5. Define ferrous metals and non-ferrous metals with suitable examples. 

6. What is cast iron? List its types and one application of each. 

7. Why is stainless steel corrosion-resistant? Mention its major composition. 

8. Differentiate between annealing and normalizing heat treatment processes. 

9. What is tempering? Why is it necessary after hardening? 

10. Define hardness, toughness, and tensile strength with examples. 

 

Long Answer Questions (10 Questions)  

11. Explain the classification of engineering materials based on their properties and 

applications. 

12. Compare mild steel, medium carbon steel, and high carbon steel based on 

composition, properties, and applications. 

13. Describe the heat treatment process and explain the following with diagrams: 

 Annealing 

 Hardening 

14. What is hardenability? How does it affect the performance of metals in engineering 

applications? 

15. Discuss the applications of aluminium alloys and copper alloys in the engineering 

industry. 

16. Explain the importance of material selection in mechanical engineering with 

examples. 

17. Discuss the effects of carbon content on the properties of steel. 



18. What is nitriding? How is it different from carburizing? Explain their industrial 

applications. 

19. Explain the different types of cast iron and their engineering applications. 

20. Write a short note on composite materials and their advantages in modern 

engineering applications. 

 

  



Mechanical Science & Engineering – Miscellaneous Questions 

(Covering Unit 2: Shafts, Keys, Couplings, and Bearings) 

 

Short Answer Questions (10 Questions)  

1. Define shaft and mention its common applications. 

2. What are the different types of shafts used in mechanical systems? 

3. Define keys and explain their function in power transmission. 

4. What is a coupling? Why is it used in mechanical engineering? 

5. Differentiate between rigid coupling and flexible coupling. 

6. Define bearings and mention their primary function in machinery. 

7. What are the materials commonly used for manufacturing shafts? 

8. Explain the difference between sunk key and saddle key. 

9. What is a ball bearing? Mention two applications. 

10. What is the purpose of splines in shafts? 

 

Long Answer Questions (10 Questions)  

11. Explain the classification of shafts and their applications in power transmission. 

12. Describe the different types of keys used in mechanical engineering with neat 

sketches. 

13. Explain the working principle of flange coupling with a label diagram. 

14. What are different types of bearings? Explain sliding contact bearings and rolling 

contact bearings with examples. 

15. Explain the requirements of a good shaft coupling and describe two common types. 

16. Discuss the advantages and disadvantages of ball bearings and roller bearings. 

17. Explain the procedure for selecting a shaft material for a specific engineering 

application. 

18. What are the common causes of bearing failure, and how can they be prevented? 

19. Explain the construction and working of a roller bearing with a neat diagram. 



20. Compare muff coupling, clamp coupling, and flange coupling with their specific 

applications. 

 

 



Mechanical Science & Engineering – Miscellaneous Questions 

(Covering Unit 3: Belt Drives, Chain Drives, and Gear Drives) 

 

Short Answer Questions (10 Questions) – 2 Marks Each 

1. Define belt drive and mention its applications. 

2. What is velocity ratio in a belt drive? Write its formula. 

3. Compare open belt drive and crossed belt drive. 

4. What is slip and creep in belt drives? How do they affect performance? 

5. Mention two advantages and two disadvantages of V-belt drives. 

6. Define gear train and explain its significance. 

7. Differentiate between simple gear train and compound gear train. 

8. What is a chain drive? Where is it commonly used? 

9. Compare gear drive and chain drive based on power transmission. 

10. What are the types of gears used in mechanical systems? Name any four. 

 

Long Answer Questions (10 Questions) – 5 Marks Each 

11. Explain the different types of belt drives with neat sketches. 

12. Derive the velocity ratio formula for a belt drive and explain its significance. 

13. Explain V-belt drive with a diagram. Compare it with a flat belt drive. 

14. What are the common problems in belt drives? How can they be prevented? 

15. Describe gear terminology with a neat sketch. 

16. Explain the working of a compound gear train with an example. 

17. What are the advantages and disadvantages of gear drives over belt and chain 

drives? 

18. Explain different types of chains used in mechanical applications and compare them 

with belts. 

19. Differentiate between spur gears, helical gears, and bevel gears with their 

applications. 

20. Explain worm and worm wheel drive with a neat diagram. Mention its applications. 



Mechanical Science & Engineering – Miscellaneous Questions 

(Covering Unit 4: Fasteners) 

 

Short Answer Questions (10 Questions)  

1. Define fasteners and classify them into temporary and permanent types. 

2. What are screw threads? Mention their main functions. 

3. Differentiate between bolt, screw, and stud. 

4. What is the difference between left-hand and right-hand threads? 

5. Name and explain two locking devices used in mechanical fasteners. 

6. What are set screws? Where are they used? 

7. Differentiate between riveted joints and welded joints. 

8. What is a lap joint? Where is it commonly used? 

9. Define pitch, lead, and crest in screw threads. 

10. What are cotter joints? Give one application. 

 

Long Answer Questions (10 Questions) 

11. Explain the types of screw threads with neat sketches. 

12. Describe different types of bolts used in mechanical applications. 

13. Compare temporary and permanent fasteners with examples. 

14. Explain different types of locking devices with neat sketches. 

15. What are different types of riveted joints? Explain with diagrams. 

16. Describe the construction and working of a cotter joint with a neat diagram. 

17. Compare butt joint and lap joint with proper diagrams and applications. 

18. Explain self-locking of screw threads and its significance. 

19. What is power screw? Describe its applications in mechanical engineering. 

20. Explain keys, cotters, and pins used in fastening mechanical components. 

 

 



Mechanical Science & Engineering – Miscellaneous Questions 

(Covering Unit 5: Engine Terminologies) 

 

Short Answer Questions (10 Questions) – 2 Marks Each 

1. Define Internal Combustion (IC) engine and External Combustion (EC) engine. 

2. What is the difference between bore and stroke in an engine? 

3. Define TDC (Top Dead Center) and BDC (Bottom Dead Center). 

4. What do you mean by compression ratio in an IC engine? 

5. What is mean effective pressure (MEP)? How is it significant? 

6. Define brake power (BP) and indicated power (IP). 

7. What is friction power (FP)? How is it calculated? 

8. Differentiate between specific fuel consumption (SFC) and thermal efficiency. 

9. Explain the term engine torque and its importance in vehicle performance. 

10. What are the differences between thermal efficiency and mechanical efficiency? 

 

Long Answer Questions (10 Questions) – 5 Marks Each 

11. Explain the main components of an IC engine with a neat diagram. 

12. Compare two-stroke and four-stroke engines in terms of efficiency, power, and fuel 

consumption. 

13. What is compression ratio? How does it affect engine performance? 

14. Derive the relation between brake power, indicated power, and mechanical 

efficiency. 

15. Explain mean effective pressure (MEP) and its role in determining engine 

performance. 

16. Describe brake thermal efficiency and indicated thermal efficiency with their 

formulas. 

17. Explain engine torque and power with suitable mathematical expressions. 

18. Discuss the effect of engine speed on fuel consumption and efficiency. 

19. What are the factors affecting the performance of an IC engine? Explain in detail. 



20. Explain the methods to measure brake power (BP) and indicated power (IP) in an 

engine. 

 

  



Mechanical Science & Engineering – Miscellaneous Questions 

(Covering Unit 6: I.C. Engines) 

 

Short Answer Questions (10 Questions)  

1. Define Internal Combustion (IC) Engine and External Combustion (EC) Engine. 

2. What are the main components of an IC engine? 

3. Differentiate between 2-stroke and 4-stroke engines. 

4. What is the difference between SI (Spark Ignition) and CI (Compression Ignition) 

engines? 

5. Define fuel injection system in a diesel engine. 

6. Explain the function of a carburetor in a petrol engine. 

7. What is the purpose of a cooling system in an IC engine? 

8. Differentiate between wet sump and dry sump lubrication systems. 

9. What is the function of a flywheel in an engine? 

10. What is supercharging, and how does it improve engine performance? 

 

Long Answer Questions (10 Questions)  

11. Explain the working principle of a 4-stroke SI (Petrol) engine with a neat diagram. 

12. Explain the working principle of a 4-stroke CI (Diesel) engine with a neat diagram. 

13. Compare the 2-stroke engine and 4-stroke engine based on construction, efficiency, 

and applications. 

14. Describe the fuel supply system in a petrol engine with a neat sketch. 

15. Explain the working of a cooling system in an IC engine and its different types. 

16. What are the different types of lubrication systems used in IC engines? Explain with 

diagrams. 

17. Explain the working and importance of a fuel injection system in a diesel engine. 

18. What is supercharging and turbocharging? Explain their effects on engine 

performance. 

19. Discuss the emission control techniques used in modern IC engines. 



20. Explain the importance of engine testing and list different performance parameters 

measured during testing. 

 


