KUMARAGURU

M.E DEGREE EXAMINATIONS: NOV/DEC 2024
(Regulation 2018)
First Semester
DEFENCE TECHNOLOGY
P18DTT1001 Systems and Warfare Platforms
COURSE OUTCOMES

CO1: Understand types of warfare platform used for Army, Air and Marine and their design
fundamentals.

CO2: Understand the weapon systems like guns, ordnance, missiles projectiles, mines/ countermines,
lasers, undersea weapons, air-launched weapons, anti-aircraft, anti-ship and anti-submarine.

Time: Three Hours Maximum Marks: 100

Answer all the Questions:-
PART A (10 x 1 = 10 Marks)
1. Identify the sequence of a multi staging starting from the first booster stage for getting CO1 [Kj]
the maximum AV. 1. Nuclear rocket, 2. Solid rocket, 3. Hybrid rocket, 4. Cryogenic
a) 2-3-4-1 b) 1-3-2-4
c) 34-2-1 d) 4-1-3-2
2. If B is the centre of buoyancy, G is the centre of gravity and M is the Metacentre of a CO1 [K;]
floating body, the body will be in stable equilibrium if

a) MG =0 b) Misbelow G
c) BG=0 d) Misabove G
3. When the C.G moves forward in an aircraft, the longitudinal stability Col [Kj]
a) increases b) decreases
C) Does not change d) Depends on the neutral point

4. Match List-1 (Laws) with List-11 (Phenomena) and select the correct answer using the CO1 [Ky]
codes given below the lists:
List I List I

A. Hydrostatic law | 1. Pressure at a point is equal in all directions in a fluid at rest

B. Newton's law 2. Shear stress is directly proportional to velocity gradient in
fluid flow
C. Pascal's law 3. Rate of change of pressure in a vertical direction is
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10.

proportional to specific weight of fluid

D. Bernoulli's law

4. The sum of the kinetic, potential, and flow energies of a
fluid particle is constant along a streamline during steady

flow.

Codes: A B C D

a 2341 by 32114

c) 2413 d 2143

Helicopter rotor blades are connected to the rotor head by a allowing the CO1

blades to

a) Dragging hinge; flap up and down b) Flapping hinge; twist

C) Feathering hinge; twist d) Feathering hinge; move in the plane of
rotation

Identify the rocket thrust equation

a) Pressure thrust — momentum thrust b) Pressure thrust + momentum thrust

C) Pressure thrust / momentum thrust d) Momentum thrust

Assertion (A): Fighter aircrafts are marginally stable

Reason (R): Maneuvering is an important aspect of fighter aircrafts

a) Both A and R are Individually true and b)
R is the correct explanation of A
c)  AlstruebutRis false

d) Alsfalse but R istrue

An airplane is in trimmed flight and its velocity is constant

a) It has no unbalanced forces acting on it b) It has no unbalanced moments acting on

C) It is in a state of equilibrium

it
d) All of the above true

Stability of a floating body can be improved by which of the following?

1. Making its width large
2. Making the draft small

3. Keeping the center of mass low

4. Reducing its density

Select the correct answer using the code given below:

a) 1,2,3and 4

C) 1and 2 only

b) 1,2and3only
d) 3and4only

A high aspect ratio wing
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Both A and R are Individually true but

R is not the correct explanation of A
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a) increases induced drag b) decreases induced drag

C) is structurally stiffer than a low aspect  d) has a higher stall angle than a low aspect

ratio ratio

PART B (10 x 2 = 20 Marks)

List the types of platforms co1
What is meant by ship resistance? Cco1
List out the characteristics of Kolkata class stealth guided-missile destroyer Co1
Name the main battle tank (MBT) developed by DRDO. Co1
Define the term Fuse of a Bomb co1
Name three traditional factor which determines the effectiveness of a tank Co2
Define buoyancy C0o2
Differentiate between fixed wing and rotary wing aircraft coz
What are aircraft control surfaces? Co2
Name the self-defence and protection systems C0o2

PART C (6 x 5 = 30 Marks)
Draw the cross section of a combat and exercise Sea Mine showing various 5 CO1

sections and subsystems. Explain them.

The weights of a wheeled vehicle and a tracked vehicle are same. Which one will 5 CO1

exert less nominal ground pressure and why?

The expected value of the voltage across a resistor is 89V. However, the 5 CO1

measurement gives a value of 90 V. Calculate absolute error and percentage error

Explain the functions of the warship- Destroyer 5 CO2

The drag polar of an airplane is of the form Cp = Cpo + KC.2. Show that the 5 CO2

3

lift/drag ratio at minimum power is given by for steady level flight

Do

Describe the drag polar of an aircraft with a neat sketch. 5 Coz2
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Answer any FOUR Questions
PART D (4 x 10 = 40 Marks)

Explain the general design feature of the submarine Hull-single and double hull. 10

Discuss the materials used in the construction of the submarine hull.

Draw the typical cross section of a Bomb. Explain the various functions of 10

components of a bomb and fuse in detail.

Analyze the self-protection strategies and techniques with suitable examples 10

Define stalling. Derive a relation for stalling speed of an aircraft in straight and 10

level flight.

List the various materials used for military platforms. Discuss the properties, 10
advantages and disadvantages of Kevlar.
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