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2.5 Evaluation Process and Reforms 

2.5.1 Mechanism of internal assessment 

is transparent and robust in terms of 

frequency and mode 
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DADA RAMCHAND BAKHRU SINDHU MAHAVIDYALAYA, NAGPUR 

Master of Commerce (M.Com.) Semester–I (A&T) 

Unit Test :I 

Session 2023-2024 

INDIAN FINANCIAL SYSTEMS 

 

Time:1 Hour         Max. Marks:20 

 

CO1: Component of formal financial system 

 

Q.1 Explain  Functions of Financial system.       8 

Q.2 Explain Nature and role of financial institutions.       8 

Q.3  Write Short note on Treasury Bills        4 
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Date:01/08/2023 

DADA RAMCHAND BAKHRU SINDHU MAHAVIDYALAYA, 

NAGPUR 

NOTICE FOR VIVA-VOCE EXAMINATION 
2023-2024 

M.Com 1
st

Year, Sem- 1 
Business Studies/ Account and Taxation 

 
All the students of M.Com I Year, Sem I (Business Studies) 

are informed that their Unit Test  Exam 2023-24 will be held 

on 6/08/2023.  

Timings: 8 am to 9:30 am 

Location: M.Com Class Room (FF – 4) 

 

 
HOD 

 

Department of 

Commerce 

Dada Ramchand Bakhru Sindhu  

Mahavidyalaya, Nagpur 
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Date:8/9/2023 

 

 

 

DADA RAMCHAND BAKHRU SINDHU MAHAVIDYALAYA, 

NAGPUR 

NOTICE FOR VIVA-VOCE EXAMINATION 
2023-2024 

M.Com 1
st

Year, Sem- I 
Business Studies/ Account and Taxation 

 
All the students of M.Com I Year, Sem I (Business Studies) 

are informed that their Unit Test  Exam 2023-24 will be held 

on 18/09/2023.  

Timings: 8 am to 9:30 am 

Location: M.Com Class Room (FF – 4) 

 

 
HOD 
Department of 

Commerce 
Dada Ramchand Bakhru Sindhu  
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Mahavidyalaya, Nagpur 
 

 

 

 

 

 

 
 

 

DADA RAMCHAND BAKHRU SINDHU MAHAVIDYALAYA, 

NAGPUR 

NOTICE FOR VIVA-VOCE EXAMINATION 
2023-2024 

M.Com 2
nd

Year, Sem- IV(CBCS) 
All the students of M.Com II Year, Sem IV are informed that 

their Unit Test Exam 2023-24 will be held on 18/12/2023.  

Timings: 8 am to 9:30 am 

Location: M.Com Class Room (FF – 3) 

 

 
HOD 
Department of 

Commerce 
Dada Ramchand Bakhru Sindhu  

Mahavidyalaya, Nagpur 
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DADA RAMCHAND BAKHRU SINDHU MAHAVIDYALAYA, NAGPUR 

Master of Commerce (M.Com.) Semester–I (A&T) 

Unit Test :I 

Session 2023-204 

ADVANCE FINANCIAL ACCOUNTING 

 

Time:1 Hour         Max. Marks:20 

 

CO1: Computer software Accounting 

 

Q.1 Explain Statutory Books of Accounts.        8 

Q.2 A fire occurred in the godown of Prakash Co. Ltd., on 15thApril, 2017 the books of accounts 

and stock amounting to Rs. 10,800 were saved. Company’s average rate of Gross 

Profitis33%onSales.Thestockonhandon31stDec.,2016valuedat10%abovecost was Rs. 58,300. 

Purchases, Wages and Sales were at Rs. 45,000; Rs. 18,000 and Rs. 95,400 respectively. 

Prepare a statement of Claim.         8 

Q.3  Write Short note on Corporate Governance.       4 
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Dada Ramchand Bakhru Sidhu Mahavidyalaya 

Panchpaoli Nagpur 

 

Department of Management (BBA) 

Session 2023-24 
VIVA-VOCE TIME TABLE 

Notice  

 
 

 

Date: - 09/03/2024 

 

This is to inform to all the students of BBA I, II and III that VIVA-VOCE has been scheduled from 

27
th

 march to 30
th

 march 2024 In BBA department. 

 



Dada Ramchand Bakhru 
Sindhu Mahavidhyalaya, Nagpur 

A Premier Higher Education Linguistic Minority Institutes Run By Sindhi Hindi Vidya Samiti 

 
A Premier Higher Education Linguistic Minority Institutes Run By Sindhi Hindi Vidya Samiti 

 
 

 

The time table for the same is as follows- 

CLASS DATE TIME 

BBA SEM II 27/03/2024 8:00am-10:00am 

BBA SEM IV 28/03/2024 8:00am-10:00am 

BBA SEM VI 30/03/2024 8:00am-10:00am 

 

 

Regards 

 

Dr. A G Thadani 

In-Charge BBA 

Dada Ramchand Bakhru Sindhu Mahavidyalaya 

 

 

 

 

 

 

 

 

 

 

Dada Ramchand Bakhru Sindhu Mahavidyalaya 

Panchpaoli Nagpur 

Unit test 1 

Department of Management (Session 2023-24) 

 

Notice  

 
 

 

Date: -18 /01/2024 
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All the students are informed that there will be Unit test 1 from 22/01/24  to 29/01/24 

for BBA Sem II, IV and VI in their respective classrooms.  

Date Sem II Sem IV Sem VI 

22/01/2024 English 2 FW FMM/FBF/PHRM 

23/01/2024 CA FMM AMM/AFM/AHRM 

24/01/2024 H & T FHRM - 

27/01/2024 FBM FFM - 

29/01/2024 EVS ISV&BE - 

Kindly note that it is compulsory for everyone to appear for the Exam   

 

 

By Order 

 

 

Dr. A G Thadani 

In-Charge BBA 

Dada Ramchand Bahkru Sindhu Mahavidyalaya 

 

 

 

 

 

 

 

 

 

Dada Ramchand Bakhru Sindhu Mahavidyalaya 

Panchpaoli Nagpur 

Unit test 1 (odd sem) 

Department of Management 

Session 2023-24 

 

Notice  
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Date: - 18/08/2023 

 

All the students are informed that there will be Unit test 1 from 21/08/23 to 25/08/23 

for BBA Sem I, III and V in their respective classrooms.  

Date Sem II Sem IV Sem VI 

01/04/2024 English 2 FW FMM/FBF/PHRM 

02/04/2024 CA FMM AMM/AFM/AHRM 

03/04/2024 H & T FHRM - 

04/04/2024 FBM FFM - 

05/04/2024 EVS ISV&BE - 

Kindly note that it is compulsory for everyone to appear for the Exam   

 

 

By Order 

Dr. A G Thadani 

In-Charge BBA 

Dada Ramchand Bahkru Sindhu Mahavidyalaya 

 

 

 

 

 

 

 

 

 

 

 

 

DADA RAMCHAND BAKHRU SINDHU MAHAVIDYALAYA, NAGPUR 

SESSION 2023-24 

BBA FIRST SEMESTER 

TERM EXAMINATION 
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SUBJECT: FOUNDATION OF MANAGERIAL EFFECTIVENESS 

Time: 3Hrs          Max Marks: 80Q1. Each 

question carry 2 marks each. 

a) Types of Learning 

b) Define Problem Solving 

c) Innovation 

d) What are different types of Skills? 

e) Define Group 

f) What are the advantages of team? 

g) Explain the meaning of Empowerment. 

h) What are informal organization. 

 

Q2. Each question carry 3 marks each 

a) What is learning? Explain its nature. 

b) Explain types of Values. 

c) What is problem solving? Explain the types of problem solving. 

d) What is innovation? Write importance of innovation in organization. 

e) Define Team? Explain its Characteristics. 

f) What are the types of group. Explain. 

g) What is environmental analysis. Write its limitations. 

h) Explain delegation of work. 

Q3.  

A. What is organizational change. Explain its level. (5) 

B. Explain types of change. (5)  

Or  

C. What is management. Explain its characteristics. (10) 

Q4.  

A. Explain Johari Window in details. (5) 

B. Difference between creativity and innovation. (5) 

Or  

C. What is learning skills? How individuals improves their learning skills. (10) 

 Q5.  

A. Explain the stages of group development. (5) 

B. Difference between Group and Team. (5) 

Or  

C. Explain SWOT: A Technique of Diagnosis. (10) 

Q6. 

A. Explain the inhibitors of Empowerment. (5) 

B. Explain the types of Matrix organization. (5) 

Or  

C. What are the five stages in organizational life cycle? Explain. (10) 

 

 

 

 

 



Dada Ramchand Bakhru 
Sindhu Mahavidhyalaya, Nagpur 

A Premier Higher Education Linguistic Minority Institutes Run By Sindhi Hindi Vidya Samiti 

 
A Premier Higher Education Linguistic Minority Institutes Run By Sindhi Hindi Vidya Samiti 

 
 

 

DADA RAMCHAND BAKHRU SINDHU MAHAVIDYALAYA, NAGPUR 

SESSION 2022-23 

BBA FIRST SEMESTER 

TERM EXAMINATION 

SUBJECT: FUNDAMENTALS OF USINESS MANAGEMENT 

Time: 3Hrs          Max Marks: 80 

 
Q1. Each question carry 2 marks each. 

i) Types of Learning 

j) Define Problem Solving 

k) Innovation 

l) What are different types of Skills? 

m) Define Group 

n) What are the advantages of team? 

o) Explain the meaning of Empowerment. 

p) What are informal organization. 

 

Q2. Each question carry 3 marks each 

i) What is learning? Explain its nature. 

j) Explain types of Values. 

k) What is problem solving? Explain the types of problem solving. 

l) What is innovation? Write importance of innovation in organization. 

m) Define Team? Explain its Characteristics. 

n) What are the types of group. Explain. 

o) What is environmental analysis. Write its limitations. 

p) Explain delegation of work. 

 

Q3.  

D. What is organizational change. Explain its level. (5) 

E. Explain types of change. (5)  

Or  

F. What is management. Explain its characteristics. (10) 

Q4.  

D. Explain Johari Window in details. (5) 

E. Difference between creativity and innovation. (5) 

Or  

F. What is learning skills? How individuals improves their learning skills. (10) 

 Q5.  

D. Explain the stages of group development. (5) 

E. Difference between Group and Team. (5) 

Or  

F. Explain SWOT: A Technique of Diagnosis. (10) 

Q6. 

D. Explain the inhibitors of Empowerment. (5) 

E. Explain the types of Matrix organization. (5) 

Or  

F. What are the five stages in organizational life cycle? Explain. (10) 
G.  
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B.Sc. Semester-II 
UNIT TEST  

PAPER - I (Geometry, differential and Difference Equation) 

 

UNIT – I (Sphere, Cone and Cylinder) 

Time: 50 min         Max. Marks: 15 

 

 

 

Q. 1 A sphere of radius K passes through the origin and meets the axes in A, 

B, C. Prove that the centroid of the triangle ABC lies on the sphere 

9(𝑥2 + 𝑦2 + 𝑧2) = 4𝑘2 

6M CO1 

Q.2 Find the equation of sphere for which the circle 𝑥2 + 𝑦2 + 𝑧2 =
9, 2𝑥 + 3𝑦 + 4𝑧 = 5 and the point (1,2,3). 

6M  

 

 

CO1 

 

 

Q.3 Define right circular cone. 1 1 2⁄  

 

CO1 

 

Q.4        State the equation of right circular cone whose vertex is at origin, 

axes along X-axis and semi vertical angle is 𝜃. 
1 1 2⁄  

 

CO1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DADA RAMCHAND BAKHRU SINDHU MAHAVIDYALAYA, NAGPUR 

Academic session 2023-24 
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DADA RAMCHAND BAKHRU SINDHU MAHAVIDYALAYA, NAGPUR 

Academic session 2023-24 
B.Sc. Semester-V 

UNIT TEST II 

PAPER - I (Complex Analysis) 

 

UNIT – II (Conformal Transformation) 

Time: 50 min         Max. Marks: 15 

 

 

 

Q.1 Solve any two 

A Consider the transformation 𝑤 = 𝑧𝑒𝑖𝜋 4⁄ √2. Determine the 

region R’ of w-plane corresponding to the rectangular 

region R bounded by the lines 𝑥 = 0, 𝑦 = 0, 𝑥 = 2, 𝑦 = 3 in 

z-plane. 

 

6M CO1 

B Find the image of the infinite strip 0 < 𝑦 <
1

2
 under the 

mapping = 
1

𝑧
 . 

6M  

 

 

CO1 

 

 

C Find the bilinear transformation that maps the points 

𝑧1 = −𝑖, 𝑧2 = 0, 𝑧3 = 𝑖 into the points 𝑤1 = −1,𝑤2 =
𝑖,𝑤3 = 1 respectively. Into what curve the y-axis is 

transfored to this transformation? 

 

6M CO1 

Q.2 Compulsory  

A Find the fixed point of the bilinear transformation 𝑤 = 
𝑧

2−𝑧
 

1
1

2
 

 

CO1 

 

B Define Schwarz-Christoffel Transformation.. 
1
1

2
 

 

CO1 
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DADA RAMCHAND BAKHRU SINDHU MAHAVIDYALAYA, NAGPUR 

Academic session 2023-24 
B.Sc. Semester-V 

UNIT TEST I 

PAPER - I (Complex Analysis) 

 

UNIT – I (Analytic Functions) 

Time: 50 min         Max. Marks: 15 

 

 

 

Q.1 Solve any two 

A Find the Values of of a and b such that the function 𝑓(𝑧) =  𝑥2 +
𝑎𝑦2 − 2𝑥𝑦 + 𝑖(𝑏𝑥2 − 𝑦2 + 2𝑥𝑦 is analytric. Also find f’(z). 

6M CO1 

B Show that 𝑢 = 2𝑥 − 𝑥3 + 3𝑥𝑦2 is harmonic and determine its 

harmonic conjugate. 

6M  

 

 

CO1 

 

 

C Show that the function 𝑢 =  𝑥3 −  3𝑥𝑦2 + 3𝑥2 −  3𝑦2 + 1 

satisfies the Laplace’s equation and determine the corresponding 

analytic function. 

 

6M CO1 

Q.2 Compulsory  

A Show that the function 𝑓(𝑧) = 𝑥𝑦 + 𝑖𝑦 is continuous everywhere 

but not analytic. 
1
1

2
 

 

CO1 

 

B State Cauchy-Riemann Equations. 
1
1

2
 

 

CO1 
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Dada Ramchand Bakhru Sindhu Mahavidyalaya, Nagpur 

Bachelor of Science (B. Sc.) Semester- IV (New) Examination 

MATHEMATICS 

M8: MATHEMATICAL MATHOD 

Optional paper II 

Term Exam (2023-24) 

[Time – 3 Hours]        [Maximum Marks – 60] 

 

N.B.:-- (1) Solve all the FIVE questions 

(2) All questions carry equal marks 

(3) Questions No. 1 to 4 have an alternative. Solve each questions in full or its alternative in full. 

(4) Question No. 5 has no alternative and contain eight sub-questions. 

UNIT I 

1.  (A) For the differential equation 𝑥2𝑦′ = 𝑦, find a power series solution of the form ∑𝑎𝑛𝑥
𝑛. 6   

 (B). Find the general solution of (1 + 𝑥2)𝑦′′ + 2𝑥𝑦′ − 2𝑦 = 0   in terms of power series in x. Can 

you express this solution by means of elementary functions?                                               6                                                                                     

OR 

(C) Locate and classify its singular points on the X-axis for the differential equation 𝑥2(𝑥2 −

1)2𝑦′′ − 𝑥(1 − 𝑥)𝑦′ + 2𝑦 = 0                                                                     6         

(D) Find the indicial equation and its roots for the differential equation𝑥3𝑦′′ + (cos 2𝑥 − 1)𝑦′ +

2𝑥𝑦 = 0.                                                                                                                                          6       

UNIT II 

2. (A) Show that (i)  𝑃𝑛 = 1    (ii) 𝑃𝑛(−𝑥) =  (−1)
𝑛𝑃𝑛(𝑥).  Hence show that 𝑃𝑛(−1) =  (−1)

𝑛.                               
6                                                                                                                                                                                                                     

 (B) Prove that (1 − 2𝑥𝑕 + 𝑕2)
−1

2 = ∑ 𝑕𝑛𝑃𝑛
∞
𝑛=0 (𝑥).                                                                     6                                           

OR 

(C)Prove that 
𝑑

𝑑𝑥
[𝑥𝑛𝐽𝑛(𝑥)] = 𝑥𝑛𝐽𝑛−1(𝑥)  for any integer n.                                                         6                                                                                                                                       

(D) If 𝜆𝑗 and 𝜆𝑘 are roots of the equation 𝐽𝑛(𝜆𝑎) = 0, then ∫ 𝑥 𝐽𝑛
𝑎

0
(𝜆𝑗𝑥)  𝐽𝑛(𝜆𝑘𝑥)𝑑𝑥 = 0 when 

𝑗 ≠ 𝑘 .                                                    6          

UNIT III 

    3. (A) If 𝐿[𝑓(𝑡)] = 𝐹(𝑠), then prove that: 𝐿*∫ 𝑓(𝑢)𝑑𝑢
𝑡

0
+ =

𝐹(𝑠)

𝑠

   
.  Hence evaluate 

                  𝐿*∫ 𝑒−𝑢 cos 𝑢 𝑑𝑢
𝑡

0
+.                                                                                                      6             
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(B) Find  𝐿−1 *log (1 + 
1

𝑠2
)+                                                                                                         6          

 

OR 

(C) By using convolution theorem, evaluate  𝐿−1 *
1

(𝑠2+9)2
+.                              6                                                                                                                                  

(D Solve 𝑦′′′ + 2𝑦′′ − 𝑦′ −  2𝑦 = 0;given that 𝑦(0) =  𝑦′(0) =  0   and 𝑦′′(0) =   6  by 

the method of Laplace Transform.                                                                6        

                                                                                           

UNIT IV 

4.(A) Find the Fourier series of the periodic function defined by 

  𝑓(𝑥) = −𝜋,        −𝜋 ≤ 𝑥 < 0. 

 𝑓(𝑥) = 𝑥,            𝜊 ≤ 𝑥 < 𝜋.                                                                                                 6           

(B) Find Fourier cosine series of function f(x) = 𝜋 − 𝑥 in the half range [0, 𝜋].                            6                                                                                                               

OR 

(C) Find the Fourier series expansion of the function f(x) = |𝑥| , -1≤ 𝑥 ≤ 1.                                     6                                                                                                                                              

(D) Find the Fourier sine series for the function  𝑓(𝑥) = 𝑥2 ,  0≤ 𝑥 ≤ 𝜋 .                                    6                                                                                                      

 

QUESTION - V  

 

5.  (A) Find the radius of convergence for the power series ∑ 𝑛! 𝑥𝑛∞
𝑛=0  .                             1½                             

      (B) Determine the nature of the point x = 0 for the differential equation 𝑥4𝑦′′ + (sin 𝑥)𝑦 = 0 . 

1½                                             

(C) Prove that:        𝑥2 = 
1

3
𝑃0(𝑥) + 

2

3
𝑃2(𝑥).                                                                   1½           

     (D) Prove   
𝑑

𝑑𝑥
 𝐽0 = - 𝐽1  and  

𝑑

𝑑𝑥
(𝑥𝐽1) = 𝑥𝐽0.                                                                       1½                                                   

(E) Prove that 𝐿 *
sin 𝑡

𝑡
+ =  𝑡𝑎𝑛−1 (

1

𝑠
). .                                                                                  1½             

         (F) State convolution theorem                                                                                         1½           

  (G) Find the Fourier coefficients 𝑎0 for  f(x) = 𝑥2 in  −1 ≤ 𝑥 ≤ 1.                                                1½           

         (H) Find the convergence of the periodic function  f(x) = −𝜋, −𝜋 ≤ 𝑥 < 0 and f(x) = x, 

0 ≤ 𝑥 < 𝜋 at the points of discontinuity  x =𝜋.                                                                  1½ 
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Dada Ramchand Bakhru Sindhu Mahavidyalaya, Nagpur 

Bachelor of Science (B.Sc.) Semester – III 

MATHEMATICS [Term Exam] 

Paper – I : Partial Differential Equations & Calculus of Variations 

Session: 2023-24 

[Three Hours]                                                                   [Maximum Marks 60 ] 

--------------------------------------------------------------------------------------------------------------------- 

UNIT- I 

Q.1 (A)  Verify that the differential equation  𝑦𝑧(𝑦 +  𝑧 ) 𝑑𝑥 +  𝑥𝑧(𝑥 + 𝑧)𝑑𝑦 + 𝑥𝑦( 𝑥 + 𝑦) 𝑑𝑧  =  0     

is integrable and find its solution.                                                                                                              

6 

       (B)    Find the integral curves of the equation   
𝑑𝑥

𝑥+ 
= 

𝑑 

𝑥+ 
= 

𝑑𝑧

−(𝑥+ +2𝑧)
.                                        

6                                                                                               

                                                                                 OR 

Q.1 (C) Verify the Pfaffian differential equation:  (𝑦2    +  𝑧2)𝑑𝑥  +   𝑥𝑦𝑑𝑦  +   𝑥𝑧𝑑𝑧  =   0 is  

integrable  and solve  it.                                                                                                                                                 

6                                                                                                                    

      (D) Verify that the equation 𝑧(𝑧 + y2 ) 𝑑𝑥 +  𝑧(𝑧 + x2 ) 𝑑𝑦 –  𝑥𝑦 (𝑥 +  𝑦) 𝑑𝑧 =  0 is 

integrable and find its solution by Natani’s Method.                                                                                                                     

6      

UNIT-II 

Q.2 (A) Find the general solution of the differential equation   𝑥2
 𝑧

 𝑥
+ 𝑦2

  

 𝑧
= (𝑥 + 𝑦)𝑧.                        

6                                                                           

        (B) Find the integral surface of the linear partial differential equation.                                                

        (𝑥 − 𝑦)𝑦2𝑝 + (𝑦 − 𝑥)𝑥2 q =(𝑥2 + 𝑦2)𝑧 which pass through the curve  𝑥𝑧 =𝑎3 , y = 0 .               

6                       

OR 

Q.2 (C) Show that the equations : 𝑥𝑝  –   𝑦𝑞  =   𝑥  and  𝑥2𝑝  +   𝑞  =   𝑥𝑧 are  compatible  and  

hence  find  their  solution.                                                                                                                                            

6                                                                                                                                                       

      (D) Find the complete integral of the equation 𝑝2𝑥 + 𝑞2𝑦 = 𝑧  by Jacobi’s method.                      

6 

 

UNIT- III 
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Q.3 (A)  Solve  ( 2 2 −   ′ − 3  2)𝑧 = cos(2𝑥 + 𝑦)                                                                          
6           

        (B)  Solve   
 2 

 𝑥2
 +  

 2 

  2
    =  - 4𝜋(𝑥2 + 𝑦2)                                                                                       

6 

OR 

Q.3 (C)  Solve  (  2 +  2  ′+  2)𝑧 = 2𝑦 𝑐𝑜𝑠𝑥 − 𝑥𝑠𝑖𝑛𝑦                                                                    

6                  

        (D) Solve  ( 𝑥2  2 + 2𝑥𝑦  ′ + 𝑦2   2 + 𝑦 ′ +  𝑥 − 𝑧 )𝑧 = 0                                                

6                            

UNIT- IV 

Q.4 (A)  Prove Necessary condition for the functional  I[y(x)] = ∫ 𝐹(𝑥, 𝑦, 𝑦′)𝑑𝑥
𝑥1

𝑥 
  to be an 

                 extremum  is    
 𝐹

  
  - 

𝑑

𝑑𝑥
(
 𝐹

  ′
)   =  0 .                                                                                         

6 

       (B)  Find the extremal of the functional  I [ y(x)] = ∫ (𝑦2
1

0
+ 𝑥2𝑦)𝑑𝑥  with y(0) = 0, y(1) =a.        

6 

                                                                                   OR                                                                                                                                         

Q.4 (C) Find the extremal of the functional  I[ y(x)] = ∫ (𝑦  2
𝜋

0
− 2𝑦2 + 2𝑦𝑧 − 𝑧′

2
)𝑑𝑥 , y(0)=0;           

                𝑧(0) = 0, 𝑦(𝜋) = 𝑧(𝜋) =  1.                                                                                                              

6 

        (D)  Write Euler’s – Ostrogradsky equation for the functional 

                   I[𝑧(𝑥, 𝑦)] = ∬ [(
 𝑧

 𝑥
)
2

− (
 𝑧

  
)
2

] 𝑑𝑥𝑑𝑦
0

 
                                                                               

6 

Question-V (Compulsory) 

Q.5 (A) Form the partial differential equation if  𝑎𝑥2 + 𝑦2 + 𝑧2 = 1.                                                 

1½               

      (B) State the condition of integrability for Pfaffian DE 𝑃(𝑥, 𝑦)𝑑𝑥 +  (𝑥, 𝑦)𝑑𝑦 +  (𝑧)𝑑𝑧 = 0. 

1½                              (C) verify that 𝑝 =  𝑃(𝑥, 𝑦) and 𝑞 =   (𝑥, 𝑦) are compatible if   
  

  
=

  

 𝑥
.                                               

1½                                                                                                                    (D)Write the charpit’s 

auxiliary equations for xp + 3yq = 2 (z – x
2
q

2
 ) where 𝑝 =

 𝑧

 𝑥
    𝑞 =  

 𝑧

  
 .    1½                                                                                                              

(E) Solve  𝑟 + 𝑡 =  0.                                                                                                                           

1½ 

(F) Solve (  2 +   2)𝑧 = 0.                                                                                                                 
1½ 

    (G)  Find the distance between the curves 𝑦1(𝑥) = 𝑥𝑒−𝑥, 𝑦2(𝑥) = 0 0𝑛 [0,2].                                
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1½ 

     (H) Prove that if the functional  F does not depends on y’  then 
 𝐹

  
= 0 .                                        

1½ 

******************* 
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Dada Ramchand Bakhru Sindhu Mahavidyalaya, Nagpur  

Bachelor of Science (B.Sc.) Semester – III  

MATHEMATICS [Term Exam] 

Paper – II : Modern Algebra 

Session: 2023-24 

[Three Hours]                                                                   [Maximum Marks 60 ] 

 

N.B. : - (1) Solve all the FIVE questions. 

(2) All questions carry equal marks. 

(3) Question No. 1 to 4 have an alternative. 

Solve each question in full or its alternative in full. 

UNIT - I 

1(A) Show that 𝐺 = *1, −1, 𝑖, −𝑖} is an abelian group of order 4 with respect to binary operation 

multiplication.

 (6

) 

(B) Let 𝑈 and 𝑊 be subgroups of group 𝐺. Prove that 𝑈 𝖴 𝑊 is a subgroup of 𝐺 if and only if 𝑈 ⊂ 𝑊 
or 

𝑊 ⊂ 𝑈. (6) 

OR 

1(C) Define cyclic group and prove that every cyclic group is abelian. (6) 

(D) If 𝐺 is a finite group and 𝐻 is a subgroup of 𝐺, then prove that (𝐻) is a divisor of (𝐺). (6) 

UNIT - II 

2(A) Let 𝐺 be a group and 𝑁 be subgroup of 𝐺. Prove that 𝑁 is normal subgroup of 𝐺 if and only 
if 
𝑔𝑁𝑔−1 = 𝑁,   ∀𝑔𝜖𝐺. (6) 

 

(B) Let 𝐺 be a group of real numbers under ‘+’ and 𝐺 be a group of nonzero real numbers under 

multiplication   ∙   and ∅ ∶ 𝐺 → 𝐺 be defined by ∅(𝑥) = 2𝑥, ∀𝑥𝜖𝐺. Show that ∅ is an isomorphism of 

𝐺 into 𝐺 and find kernel of ∅.
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2(C) Prove that a homomorphism ∅ of group 𝐺 into 𝐺  with kernel 𝐾∅ is an isomorphism of 
group 𝐺 into 

𝐺  if and only if 𝐾∅ = {𝑒}, where e is an identity in 𝐺. (6) 

(D) Compute 𝑎−1𝑏𝑎, where 𝑎 = (1 3 5) (1 2) 𝑎𝑛𝑑 𝑏 = (1 5 7 9). (6) 

UNIT - III 

3(A) Show that the set  7 of integers 𝑚𝑜𝑑 7 under addition and multiplication 𝑚𝑜𝑑 7 is a 

commutative ring with unity. (6) 

(B) Show that the commutative ring D  is an integral domain if and only if for a, b, c ∈  D with a 
≠ 0 the relation ab = ac ⇒b = c. (6) 

OR 

3(C) If ∅ is a homomorphism of ring   into    then prove that (𝑖) ∅(𝑜) = 𝑜  and (𝑖𝑖) ∅(−𝑎) 

= −∅(𝑎), where 𝑜 and 𝑜  are zeros of ring   and    respectively. (6) 

(D) If 𝐹 is a field then prove that its only ideals are {0} and 𝐹 itself. (6) 

UNIT - IV 

4(A) Find the field of quotient of integral domain Z[𝑖] = {𝑎 + 𝑖𝑏/𝑎, 𝑏 ∈ 𝑍}. (6) 

(B) Show that Ring of integers is a Euclidean Ring. (6) 

OR 

4(C) Let   be a Euclidean ring and 𝑎, 𝑏 ∈  . If 𝑏 ≠ 0 is not a unit in  , then prove that (𝑎) < 
(𝑎𝑏).  (6) 

(D) If (𝑥) and (𝑥) are two nonzero elements of [𝑥], then prove that : 

𝑑𝑒𝑔(𝑓(𝑥) ∙ 𝑔(𝑥)) = 𝑑𝑒𝑔 𝑓(𝑥) + 𝑑𝑒𝑔 𝑔(𝑥). (6) 

Question - V 
 

5(A) Let 𝐺 be a group such that 𝑎−1 = 𝑎, ∀𝑎 ∈ 𝐺. Prove that 𝐺 is abelian. 
 

(B) Let 𝐻 be a subgroup of group 𝐺 and 𝑎, 𝑏 ∈ 𝐺. Prove that 𝐻𝑎=𝐻𝑏 ⟹ 𝑎𝑏−1 ∈ 𝐻. 
 

(C) (𝑍𝑒𝑣𝑒𝑛, +) is a normal subgroup of group (𝑍, +) of integers. Find the Factor group 𝑍 − 𝑍𝑒𝑣𝑒𝑛. 

(D) Find whether a permutation 𝑓 = (1 2 3 4 5 6 7) is even or odd. 

(11⁄2) 

(11⁄2) 

(11⁄2) 

(11⁄ ) 
2 3 1 4 6 7 5 2 

(E) In a ring   with unity, prove that  a(−1) = (−1)a , where 𝑎 𝜖 . (11⁄2) 

(F) If 𝑈 is an ideal of ring   and 1𝜖𝑈, then prove that 𝑈 =   (11⁄2) 

(G) Define Euclidean Ring. (11⁄2) 
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Dada Ramchand Bakhru Sindhu Mahavidyalaya, Nagpur [Centre Code: 179] 

Bachelor of Science (B. Sc.) Semester- I Unit Test 

PHYSICS Paper- I 

Session 2023-24 

 [Oscillations, Kinetic Theory of Gases and Thermodynamics] 

 

Time – 45 Minuts             Maximum Marks – 10 

 

NOTE- 1] Each question carries equal marks  

              2] Draw neat diagram, whenever necessary 

 

Q.N.  mark CO 

1.A Derive differential equation its solution and instantaneous displacement of the particle in damped 
simple harmonic ocilator.   

5 CO1 

1.B (i)   What are Lissajous figures ? Obtain an expression for resultant of two linear S.H.M. of frequencies 2 
: 1 and of different amplitudes, different phases. 

3 CO1 

(ii) A mass of 25 gm is suspended with a vertical spring of force constant 25 N/m. The mechanical 
resistance of the system is 1.5 Ns/m. The mass is set to vertical oscillation. State whether the motion 
is oscillatory. 

2 CO1 

OR 
1.C What is Restoring force ? Obtain an expression for differential equation of linear simple harmonic 

oscillator. 
2½ CO1 

1.D Show that for damped harmonic oscillator, total energy decreases exponentially with time. 2½ CO1 

1.E For a damped harmonic oscillator show that average power dissipation is given by Pdiss = 2bE. 2½ CO1 

1.F A particle executing a S.H.M. has a maximum displacement of 4 cm and its acceleration at a distance of 1 cm 

from its mean position is 3 cm/s2. What will be its velocity, when it is at a distance of 2 cm from its 
mean position ? 

2½ CO1 
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Dada Ramchand Bakhru Sindhu Mahavidyalaya, Nagpur [Centre Code: 179] 

Bachelor of Science (B. Sc.) Semester- I Unit Test 

PHYSICS Paper- I 

Session 2023-24 

 [Oscillations, Kinetic Theory of Gases and Thermodynamics] 

 

Time – 45 Minuts             Maximum Marks – 10 

 

NOTE- 1] Each question carries equal marks  

              2] Draw neat diagram, whenever necessary 

 

Q.N.  mark CO 

1.A Derive differential equation its solution and instantaneous displacement of the particle in damped 
simple harmonic ocilator.   

5 CO1 

1.B (i)   What are Lissajous figures ? Obtain an expression for resultant of two linear S.H.M. of frequencies 2 
: 1 and of different amplitudes, different phases. 

3 CO1 

(ii) A mass of 25 gm is suspended with a vertical spring of force constant 25 N/m. The mechanical 
resistance of the system is 1.5 Ns/m. The mass is set to vertical oscillation. State whether the motion 
is oscillatory. 

2 CO1 

OR 
1.C What is Restoring force ? Obtain an expression for differential equation of linear simple harmonic 

oscillator. 
2½ CO1 

1.D Show that for damped harmonic oscillator, total energy decreases exponentially with time. 2½ CO1 

1.E For a damped harmonic oscillator show that average power dissipation is given by Pdiss = 2bE. 2½ CO1 

1.F A particle executing a S.H.M. has a maximum displacement of 4 cm and its acceleration at a distance of 1 cm 

from its mean position is 3 cm/s2. What will be its velocity, when it is at a distance of 2 cm from its 
mean position ? 

2½ CO1 
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Dada Ramchand Bakhru Sindhu Mahavidyalaya, Nagpur [Centre Code: 179] 

Bachelor of Science (B. Sc.) Semester- II Unit Test 

PHYSICS Paper- I 

Session 2023-24 

 [Oscillations, Kinetic Theory of Gases and Thermodynamics] 

 

Time – 45 Minuts             Maximum Marks – 10 

 

NOTE- 1] Each question carries equal marks  

              2] Draw neat diagram, whenever necessary 

 

Q.N.  mark CO 

1.A What is forced oscillator? Establish the differential equation for a forced oscillator. Distinguish between free 
and forced oscillations. 

5 CO1 

1.B (i)   Explain the variation of amplitude with driving force frequency in a forced oscillation. 3 CO1 

(ii) Calculate the maximum amplitude of the forced harmonic oscillator at resonance with amplitude of 

driving force F = 6N, mass of damped oscillator is 0.2 kg, spring constant k = 100 Nm–1, Damping 

constant R = 5 Nm–1s. 

2 CO1 

OR 
1.C What is quality factor? Give the physical significance of quality factor of a forced oscillator. 2½ CO1 

1.D What is amplitude resonance? Show that resonance frequency at amplitude resonance is given by  

𝑃𝑟 = √𝑤2 + 2𝑏2. 
2½ CO1 

1.E Write the expression for displacement of a particle performing forced oscillations. Show that maximum 

displacement is given by                         𝑎𝑥 =
 

2 √ 2− 2
 

2½ CO1 

1.F A harmonic oscillator consisting of 100 gm mass attached to a massless spring has a quality factor 300. If it 
oscillates with an amplitude of 2 cm in resonance with a periodic force of frequency 20 Hz, calculate 
(i) the average energy stored in it and (ii) the rate of dissipation of energy. 

2½ CO1 
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Dada Ramchand Bakhru Sindhu Mahavidyalaya, Nagpur [Centre Code: 179] 

Bachelor of Science (B. Sc.) Semester- II Unit Test 

PHYSICS Paper- I 

Session 2023-24 

 [Oscillations, Kinetic Theory of Gases and Thermodynamics] 

 

Time – 45 Minuts             Maximum Marks – 10 

 

NOTE- 1] Each question carries equal marks  

              2] Draw neat diagram, whenever necessary 

 

Q.N.  mark CO 

1.A What is forced oscillator? Establish the differential equation for a forced oscillator. Distinguish between free 
and forced oscillations. 

5 CO1 

1.B (i)   Explain the variation of amplitude with driving force frequency in a forced oscillation. 3 CO1 

(ii) Calculate the maximum amplitude of the forced harmonic oscillator at resonance with amplitude of 

driving force F = 6N, mass of damped oscillator is 0.2 kg, spring constant k = 100 Nm–1, Damping 

constant R = 5 Nm–1s. 

2 CO1 

OR 
1.C What is quality factor? Give the physical significance of quality factor of a forced oscillator. 2½ CO1 

1.D What is amplitude resonance? Show that resonance frequency at amplitude resonance is given by  

𝑃𝑟 = √𝑤2 + 2𝑏2. 
2½ CO1 

1.E Write the expression for displacement of a particle performing forced oscillations. Show that maximum 

displacement is given by                         𝑎𝑥 =
 

2 √ 2− 2
 

2½ CO1 

1.F A harmonic oscillator consisting of 100 gm mass attached to a massless spring has a quality factor 300. If it 
oscillates with an amplitude of 2 cm in resonance with a periodic force of frequency 20 Hz, calculate 
(i) the average energy stored in it and (ii) the rate of dissipation of energy. 

2½ CO1 
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Dada Ramchand Bakhru Sindhu Mahavidyalaya, Nagpur [Centre Code: 179] 

Bachelor of Science (B. Sc.) Semester- I Unit Test 

PHYSICS Paper- I 

Session 2023-24 

 [Oscillations, Kinetic Theory of Gases and Thermodynamics] 

 

Time – 45 Minuts             Maximum Marks – 10 

 

NOTE- 1] Each question carries equal marks  

              2] Draw neat diagram, whenever necessary 

 

Q.N.  mark CO 

1.A Derive differential equation its solution and instantaneous displacement of the particle in damped 
simple harmonic ocilator.   

5 CO1 

1.B (i)   What are Lissajous figures ? Obtain an expression for resultant of two linear S.H.M. of frequencies 2 
: 1 and of different amplitudes, different phases. 

3 CO1 

(ii) A mass of 25 gm is suspended with a vertical spring of force constant 25 N/m. The mechanical 
resistance of the system is 1.5 Ns/m. The mass is set to vertical oscillation. State whether the motion 
is oscillatory. 

2 CO1 

OR 
1.C What is Restoring force ? Obtain an expression for differential equation of linear simple harmonic 

oscillator. 
2½ CO1 

1.D Show that for damped harmonic oscillator, total energy decreases exponentially with time. 2½ CO1 

1.E For a damped harmonic oscillator show that average power dissipation is given by Pdiss = 2bE. 2½ CO1 

1.F A particle executing a S.H.M. has a maximum displacement of 4 cm and its acceleration at a distance of 1 cm 

from its mean position is 3 cm/s2. What will be its velocity, when it is at a distance of 2 cm from its 
mean position ? 

2½ CO1 
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Bachelor of Science (B. Sc.) Semester- I Unit Test 

PHYSICS Paper- I 

Session 2023-24 

 [Oscillations, Kinetic Theory of Gases and Thermodynamics] 

 

Time – 45 Minuts             Maximum Marks – 10 

 

NOTE- 1] Each question carries equal marks  

              2] Draw neat diagram, whenever necessary 

 

Q.N.  mark CO 

1.A Derive differential equation its solution and instantaneous displacement of the particle in damped 
simple harmonic ocilator.   

5 CO1 

1.B (i)   What are Lissajous figures ? Obtain an expression for resultant of two linear S.H.M. of frequencies 2 
: 1 and of different amplitudes, different phases. 

3 CO1 

(ii) A mass of 25 gm is suspended with a vertical spring of force constant 25 N/m. The mechanical 
resistance of the system is 1.5 Ns/m. The mass is set to vertical oscillation. State whether the motion 
is oscillatory. 

2 CO1 

OR 
1.C What is Restoring force ? Obtain an expression for differential equation of linear simple harmonic 

oscillator. 
2½ CO1 

1.D Show that for damped harmonic oscillator, total energy decreases exponentially with time. 2½ CO1 

1.E For a damped harmonic oscillator show that average power dissipation is given by Pdiss = 2bE. 2½ CO1 

1.F A particle executing a S.H.M. has a maximum displacement of 4 cm and its acceleration at a distance of 1 cm 

from its mean position is 3 cm/s2. What will be its velocity, when it is at a distance of 2 cm from its 
mean position ? 

2½ CO1 
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NOTE- 1] Each question carries equal marks  

              2] Draw neat diagram, whenever necessary 

 

Q.N.  mark CO 

1.A What is forced oscillator? Establish the differential equation for a forced oscillator. Distinguish between free 
and forced oscillations. 

5 CO1 

1.B (i)   Explain the variation of amplitude with driving force frequency in a forced oscillation. 3 CO1 

(ii) Calculate the maximum amplitude of the forced harmonic oscillator at resonance with amplitude of 

driving force F = 6N, mass of damped oscillator is 0.2 kg, spring constant k = 100 Nm–1, Damping 

constant R = 5 Nm–1s. 

2 CO1 

OR 
1.C What is quality factor? Give the physical significance of quality factor of a forced oscillator. 2½ CO1 

1.D What is amplitude resonance? Show that resonance frequency at amplitude resonance is given by  

𝑃𝑟 = √𝑤2 + 2𝑏2. 
2½ CO1 

1.E Write the expression for displacement of a particle performing forced oscillations. Show that maximum 

displacement is given by                         𝑎𝑥 =
 

2 √ 2− 2
 

2½ CO1 

1.F A harmonic oscillator consisting of 100 gm mass attached to a massless spring has a quality factor 300. If it 
oscillates with an amplitude of 2 cm in resonance with a periodic force of frequency 20 Hz, calculate 
(i) the average energy stored in it and (ii) the rate of dissipation of energy. 

2½ CO1 
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Time – 45 Minuts             Maximum Marks – 10 

 

NOTE- 1] Each question carries equal marks  

              2] Draw neat diagram, whenever necessary 

 

Q.N.  mark CO 

1.A What is forced oscillator? Establish the differential equation for a forced oscillator. Distinguish between free 
and forced oscillations. 

5 CO1 

1.B (i)   Explain the variation of amplitude with driving force frequency in a forced oscillation. 3 CO1 

(ii) Calculate the maximum amplitude of the forced harmonic oscillator at resonance with amplitude of 

driving force F = 6N, mass of damped oscillator is 0.2 kg, spring constant k = 100 Nm–1, Damping 

constant R = 5 Nm–1s. 

2 CO1 

OR 
1.C What is quality factor? Give the physical significance of quality factor of a forced oscillator. 2½ CO1 

1.D What is amplitude resonance? Show that resonance frequency at amplitude resonance is given by  

𝑃𝑟 = √𝑤2 + 2𝑏2. 
2½ CO1 

1.E Write the expression for displacement of a particle performing forced oscillations. Show that maximum 

displacement is given by                         𝑎𝑥 =
 

2 √ 2− 2
 

2½ CO1 

1.F A harmonic oscillator consisting of 100 gm mass attached to a massless spring has a quality factor 300. If it 
oscillates with an amplitude of 2 cm in resonance with a periodic force of frequency 20 Hz, calculate 
(i) the average energy stored in it and (ii) the rate of dissipation of energy. 

2½ CO1 
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Time – 45 Minuts             Maximum Marks – 10 

 

NOTE- 1] Each question carries equal marks  

              2] Draw neat diagram, whenever necessary 

 

Q.N.  mark CO 

1.A Derive differential equation its solution and instantaneous displacement of the particle in damped 
simple harmonic ocilator.   

5 CO1 

1.B (i)   What are Lissajous figures ? Obtain an expression for resultant of two linear S.H.M. of frequencies 2 
: 1 and of different amplitudes, different phases. 

3 CO1 

(ii) A mass of 25 gm is suspended with a vertical spring of force constant 25 N/m. The mechanical 
resistance of the system is 1.5 Ns/m. The mass is set to vertical oscillation. State whether the motion 
is oscillatory. 

2 CO1 

OR 
1.C What is Restoring force ? Obtain an expression for differential equation of linear simple harmonic 

oscillator. 
2½ CO1 

1.D Show that for damped harmonic oscillator, total energy decreases exponentially with time. 2½ CO1 

1.E For a damped harmonic oscillator show that average power dissipation is given by Pdiss = 2bE. 2½ CO1 

1.F A particle executing a S.H.M. has a maximum displacement of 4 cm and its acceleration at a distance of 1 cm 

from its mean position is 3 cm/s2. What will be its velocity, when it is at a distance of 2 cm from its 
mean position ? 

2½ CO1 
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Time – 45 Minuts             Maximum Marks – 10 

 

NOTE- 1] Each question carries equal marks  

              2] Draw neat diagram, whenever necessary 

 

Q.N.  mark CO 

1.A Derive differential equation its solution and instantaneous displacement of the particle in damped 
simple harmonic ocilator.   

5 CO1 

1.B (i)   What are Lissajous figures ? Obtain an expression for resultant of two linear S.H.M. of frequencies 2 
: 1 and of different amplitudes, different phases. 

3 CO1 

(ii) A mass of 25 gm is suspended with a vertical spring of force constant 25 N/m. The mechanical 
resistance of the system is 1.5 Ns/m. The mass is set to vertical oscillation. State whether the motion 
is oscillatory. 

2 CO1 

OR 
1.C What is Restoring force ? Obtain an expression for differential equation of linear simple harmonic 

oscillator. 
2½ CO1 

1.D Show that for damped harmonic oscillator, total energy decreases exponentially with time. 2½ CO1 

1.E For a damped harmonic oscillator show that average power dissipation is given by Pdiss = 2bE. 2½ CO1 

1.F A particle executing a S.H.M. has a maximum displacement of 4 cm and its acceleration at a distance of 1 cm 

from its mean position is 3 cm/s2. What will be its velocity, when it is at a distance of 2 cm from its 
mean position ? 

2½ CO1 
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Q.N.  mark CO 

1.A What is forced oscillator? Establish the differential equation for a forced oscillator. Distinguish between free 
and forced oscillations. 

5 CO1 

1.B (i)   Explain the variation of amplitude with driving force frequency in a forced oscillation. 3 CO1 

(ii) Calculate the maximum amplitude of the forced harmonic oscillator at resonance with amplitude of 

driving force F = 6N, mass of damped oscillator is 0.2 kg, spring constant k = 100 Nm–1, Damping 

constant R = 5 Nm–1s. 

2 CO1 

OR 
1.C What is quality factor? Give the physical significance of quality factor of a forced oscillator. 2½ CO1 

1.D What is amplitude resonance? Show that resonance frequency at amplitude resonance is given by  

𝑃𝑟 = √𝑤2 + 2𝑏2. 
2½ CO1 

1.E Write the expression for displacement of a particle performing forced oscillations. Show that maximum 

displacement is given by                         𝑎𝑥 =
 

2 √ 2− 2
 

2½ CO1 

1.F A harmonic oscillator consisting of 100 gm mass attached to a massless spring has a quality factor 300. If it 
oscillates with an amplitude of 2 cm in resonance with a periodic force of frequency 20 Hz, calculate 
(i) the average energy stored in it and (ii) the rate of dissipation of energy. 

2½ CO1 
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NOTE- 1] Each question carries equal marks  

              2] Draw neat diagram, whenever necessary 

 

Q.N.  mark CO 

1.A What is forced oscillator? Establish the differential equation for a forced oscillator. Distinguish between free 
and forced oscillations. 

5 CO1 

1.B (i)   Explain the variation of amplitude with driving force frequency in a forced oscillation. 3 CO1 

(ii) Calculate the maximum amplitude of the forced harmonic oscillator at resonance with amplitude of 

driving force F = 6N, mass of damped oscillator is 0.2 kg, spring constant k = 100 Nm–1, Damping 

constant R = 5 Nm–1s. 

2 CO1 

OR 
1.C What is quality factor? Give the physical significance of quality factor of a forced oscillator. 2½ CO1 

1.D What is amplitude resonance? Show that resonance frequency at amplitude resonance is given by  

𝑃𝑟 = √𝑤2 + 2𝑏2. 
2½ CO1 

1.E Write the expression for displacement of a particle performing forced oscillations. Show that maximum 

displacement is given by                         𝑎𝑥 =
 

2 √ 2− 2
 

2½ CO1 

1.F A harmonic oscillator consisting of 100 gm mass attached to a massless spring has a quality factor 300. If it 
oscillates with an amplitude of 2 cm in resonance with a periodic force of frequency 20 Hz, calculate 
(i) the average energy stored in it and (ii) the rate of dissipation of energy. 

2½ CO1 

 

 

 

 












































