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UNIT – I 

 

1. a) Discuss the magnetization of ferromagnetic material by domain wall movement and 

rotation of domains based on domain theory of ferromagnetism.  

[7M] 

b) The dielectric constant of He gas is 1.0000684. Find the electronic polarizability of He 

atoms if the gas contains 2.7 x 10
25

 atoms/m
3
. 

 

[7M] 

2. a) Explain the origin of magnetic moment. Find the magnetic dipole moments due to 

orbital and spin motions of an electron.           

[7M] 

b) A paramagnetic material has a magnetic field intensity of 10
4
 A/m. If the susceptibility 

of the material at room temperature is 3.7 x 10
-3

, calculate the magnetization and 

magnetic flux density in the material.  

 

[7M] 

UNIT – II 

 

3. a) Mention the relation between reverberation time ‘T’, absorption coefficient ‘a’ and 

surface area‘s’. Discuss the factors which are affecting the architectural acoustics and 

suggest your remedy.  

[7M] 

b) The volume of a hall is 475m
3
. The area of wall is 200m

2
, area of floor and ceiling each 

is 100m
2
. If absorption coefficient of the wall, ceiling and floor are 0.025, 0.02 and 

0.55 respectively, calculate the reverberation time for the hall.                                                                                         

 

[7M] 

4. a) Write the properties of ultrasonic waves. With a neat diagram, explain experimental 

method of producing ultrasonic waves by using piezoelectric effect. 

[7M] 

 

b) A quartz crystal of thickness 0.0001m is vibrating at resonance. Calculate the velocity 

of ultrasonic wave of   Y=7.9×10
10 

N/m
2 
and ρ = 2650 Kg/m

3
. 

 

[7M] 
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UNIT – III 

 

5. a) Explain triangle law of forces, considering  three forces P, Q, R acting at a point in 

equilibrium position.  

[7M] 

b) A force of 100N at 60
0
 with horizontal is applied at one end of a horizontal rod AB. 

Find the momentum about the other end of the rod.    

                                                                                                          

[7M] 

6. a) State and explain varignon’s theorem with an example. Explain the situation where  

this theorem is applicable.  

[7M] 

b) A meter scale of mass 50 g wt was suspended by three strings of tensions 100 dyne, 

150 dyne and 100 dyne at 20 cm, 60 cm and 70 cm divisions on the scale. It was 

brought in to equilibrium position by adding three weights of 100 g each. The first two 

weights are added at 10 cm and 40 cm divisions. Find distance between points where 

the third weight is attached to the nearest end.   

    

[7M] 

UNIT – IV 

 

7. a) How are static, dynamic and rolling frictions are different and which one has a 

maximum and minimum value in magnitude?  

[7M] 

b) A ladder 7m long rests against a wall and makes 45
0
 with the ground.  A man of height 

half of weight of ladder climbs it. At what distance along the ladder will be, when the 

ladder is about to slip? Given the coefficient of friction between the ladder and the 

wall is 1/3 and ladder and floor is 1/2. 

 

[7M] 

8. a) Illustrate examples to show that friction is very much useful in our daily life and also 

show examples of events where friction causes a loss.                                            

 [7M] 

b) A man weighing 75N stands in the middle of a ladder AB of 25N weight resting on    

 smooth floor at A. The base of the ladder is 2m away from wall and the top of the 

ladder B touches the wall at a height 4m from the ground. The ladder is prevented 

from slipping by a string OD which makes an angle 30
0
 with horizontal at the bottom 

of the wall. The string OD is perpendicular to the ladder. Find the tension in the string. 

 

[7M] 

UNIT – V 

 

9. a) Derive a relation for moment of inertia of circular disc (a) along the diagonal (b) along 

the perpendicular passing through centroid. 

[7M] 

b) A thin rod of negligible mass is attached along the length of a rectangular plate. The 

length and breadth of the plate are 6cm and 3cm. If the mass of the plate is 900g, find 

the moment of inertia of plate along the thin rod. 

 

[7M] 

10. a) Calculate moment of inertia of a rectangular lamina of length ‘L’, breadth ‘b’ and mass 

‘m’  about an axis passing through centroid (a) from the centroid perpendicular to 

lamina (b) at one of the vertex perpendicular to lamina. 

[7M] 

b) A rectangular metal block of mass 12 g and area 0.54m
2
 has its length and breadth in 

the ratio 1:6. Find the moment of inertia of the block about the axis of rotation 

perpendicular to the block and passing through the centre of the block.                       

[7M] 
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COURSE OBJECTIVES (COs): 

The course should enable the students to: 

 

I Develop the strong fundamentals of system of forces and friction. 

II 
Strengthen the knowledge of theoretical and technological aspects of dynamics of rigid 

bodies. 

III Correlate the principles with applications of the dielectric and magnetic materials. 

IV Enrich the knowledge in acoustics and ultrasonics. 

 

 

COURSE LEARNING OUTCOMES (CLOs): 

Students, who complete the course, will have demonstrated the asking to do the following: 

 

CAHS007.01 
Recall the basic principles of physics and exploit the rules of physics for many 

technological applications. 

CAHS007.02 Solving real-time problems by applying basic concepts and principles of physics. 

CAHS007.03 
Acquire knowledge of basic terms related to dielectric materials and different 

polarization mechanisms. 

CAHS007.04 
Review properties of different magnetic materials and magnetization based on 

orientation of domains. 

CAHS007.05 
Recollect basic principles of acoustics of buildings and modern architectural acoustic 

techniques. 

CAHS007.06 Explain production, properties and different applications of ultrasonic waves. 

CAHS007.07 
Review the basic concepts of system of forces and discuss in detail resolution and 

resultant of forces. 

CAHS007.08 
Analyze different laws of forces under various conditions and also to study conditions 

for equilibrium. 

CAHS007.09 
Discuss importance of friction in day to day life, also different types and laws of 

friction. 

CAHS007.10 
Interpret applications of ladder friction, wedge friction and screw friction in real-life 

situations. 

CAHS007.11 
Describe rotational motion of rigid bodies and moment of inertia of some of the regular 

shapes. 

CAHS007.12 
Identify the situations where parallel and perpendicular axis theorems of moment of 

inertia are applied. 

CAHS007.13 
Apply theorems of moment of inertia to calculate moment of inertia of rectangular 

lamina, circular disc, thin rod and complex shapes. 

CAHS007.14 
Understand the importance of dynamics of rigid bodies in engineering and technology 

in the real-world situations. 

CAHS007.15 
Remember quantitative analysis of forces, friction and moment of inertia and recollect 

it whenever required in real-time situations. 

CAHS007.16 Understand the concept and acquire knowledge for attempting competitive exams.  

 

 



 

MAPPING OF SEMESTER END EXAMINATION  (SEE) TO COURSE LEARNING 

OUTCOMES (CLOs): 

 

SEE 

Question 

No 

Course Learning Outcomes (CLOs) 
Blooms 

Taxonomy 

Level 

1 

a CAHS007.04 
Review properties of different magnetic materials and 

magnetization based on orientation of domains. 
Remember 

b CAHS007.03 
Acquire knowledge of basic terms related to dielectric 

materials and different polarization mechanisms.  
Remember 

2 

a CAHS007.04 
Review properties of different magnetic materials and 

magnetization based on orientation of domains. 
Remember 

b CAHS007.04 
Review properties of different magnetic materials and 

magnetization based on orientation of domains. 
Remember 

3 

a CAHS007.05 
Recollect basic principles of acoustics of buildings and 

modern architectural acoustic techniques. 
Remember 

b CAHS007.05 
Recollect basic principles of acoustics of buildings and 

modern architectural acoustic techniques. 
Remember 

4 

a CAHS007.06 
Explain production, properties and different applications 

of ultrasonic waves. 
Understand 

b CAHS007.06 
Explain production, properties and different applications 

of ultrasonic waves. 
Understand 

5 

a CAHS007.07 
Review the basic concepts of system of forces and 

discuss in detail resolution and resultant of forces. 
Remember 

b CAHS007.07 
Review the basic concepts of system of forces and 

discuss in detail resolution and resultant of forces. 
Remember 

6 

a CAHS007.08 
Analyze different laws of forces under various conditions 

and also to study conditions for equilibrium. 
Understand 

b CAHS007.08 
Analyze different laws of forces under various conditions 

and also to study conditions for equilibrium. 
Understand 

7 

a CAHS007.09 
Discuss importance of friction in everyday life, also 

different types and laws of friction. 
Understand 

b CAHS007.10 
Interpret applications of friction like ladder friction, 

wedge friction and screw friction. 
Understand 

8 

a CAHS007.09 
Discuss importance of friction in day to day life, also 

different types and laws of friction. 
Understand 

b CAHS007.10 
Interpret applications of ladder friction, wedge friction 

and screw friction in real-life situations. 
Understand 

9 

a CAHS007.11 
Describe rotational motion of rigid bodies and moment of 

inertia of some of the regular shapes. 
Understand 

b CAHS007.12 
Identify the situations where parallel and perpendicular 

axis theorems of moment of inertia are applied. 
Understand 

10 

a CAHS007.12 
Identify the situations where parallel and perpendicular 

axis theorems of moment of inertia are applied. 
Remember 

b CAHS007.15 

Remember quantitative analysis of forces, friction and 

moment of inertia and recollect it whenever required in 

real-time situations. 

Remember 
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