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NCERC is committed to transform itself into a center of excellence in Learning and 

Research in Engineering and Frontier Technology and to impart quality education to mould 
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We intend to facilitate our students to assimilate the latest technological know-how and to 
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dedicated research scientists and intellectual leaders of the country who can spread the beams 

of light and happiness among the poor and the underprivileged. 
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DEPARTMENT VISION 
Providing Universal Communicative Electronics Engineers with corporate and social relevance 

towards sustainable developments through quality education. 
 

 

DEPARTMENT MISSION 
1) Imparting Quality education by providing excellent teaching, learning environment. 
2) Transforming and adopting students in this knowledgeable era, where the electronic gadgets 

(things) are getting obsolete in short span. 
3) To initiate multi-disciplinary activities to students at earliest and apply in their respective fields 

of interest later. 
4) Promoting leading edge Research & Development through collaboration with academia & 

industry. 
 

PROGRAMME EDUCATIONAL OBJECTIVES 
 

Graduates of Mechatronics Engineering will: 

 
PEO1: Graduates shall have the ability to work in multidisciplinary environment with 

good professional and commitment. 

PEO2: Graduates shall have the ability to solve the complex engineering problems by 

applying electrical, mechanical, electronics and computer knowledge and engage 

in lifelong learning in their profession. 

PEO3: Graduates shall have the ability to lead and contribute in a team entrusted with 

professional social and ethical responsibilities. 

PEO4: Graduates shall have ability to acquire scientific and engineering fundamentals 
necessary for higher studies and research. 



 

PROGRAM OUTCOMES (POS) 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified needs 

with appropriate consideration for the public health and safety, and the cultural, 

societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of 

data, and synthesis of the information to provide valid conclusions. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to 

complex engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge 

to assess societal, health, safety, legal and cultural issues and the consequent 

responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with 

the engineering community and with society at large, such as, being able to 

comprehend and write effective reports and design documentation, make effective 

presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of 

the engineering and management principles and apply these to one’s own work, as 

a member and leader in a team, to manage projects and in multidisciplinary 

environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of 

technological change. 

PROGRAM SPECIFIC OUTCOMES (PSO) 

PSO 1: Design and develop Mechatronics systems to solve the complex engineering problem 

by integrating electronics, mechanical and control systems. 



 

PSO 2: Apply the engineering knowledge to conduct investigations of complex engineering 

problem related to instrumentation, control, automation, robotics and provide solutions. 

COURSE OUTCOMES 

 

CO1 Solve the convergent test in mathematical series 

CO2 Acquire the basic knowledge about three dimensional spaces and integral calculus 

of functions of more than one variables  

CO3  Understand about partial derivatives and its applications  

CO4 Solve problems in calculus of vector valued functions 

CO5 . Apply multiple integrals to find area and volume 

CO6 Evaluate surface and volume integrals 

 

MAPPING OF COURSE OUTCOMES WITH PROGRAM OUTCOMES 

 

Note: H-Highly correlated=3, M-Medium correlated=2, L-Less 

correlated=1 

 PSO1 PSO2 PSO3 

CO1 
2 1  

CO2 
2 1  

CO3 
1 1  

CO4 
1 1  

CO5 
1 1  

 PO1 PO2 PO3 PO4 PO 5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 3 3 2 1   1 2  2 

CO2 3 3 3 3 2 1   1 2  2 

CO3 3 3 3 3 2 1   1 2  2 

CO4 3 3 3 3 2 1   1 2  2 

CO5 3 3 3 3 2 1   1 2  2 

CO6 3 3 3 3 2 1   1 2  2 



 

CO6 
1 1  

 

 

 

 

SYLLABUS 



 



 

 

QUESTION BANK 

MODULE –I   

1. Solve the ODE 𝑦′′′ + 𝑦 = 0 

2. Find the characteristic roots of the ODE 𝑦′′ + 2𝑦′ + 5𝑦 = 0 

3. State existence and uniqueness theorem of  initial value 

problem(Picard’s Theorem) 

4. State existence and uniqueness of solutions 

5. State Super position principle 

6. Explain linear independence and dependence of solutions 

7. Solve the ODE𝑦𝑣 − 3𝑦𝑖𝑣 + 3𝑦𝑖𝑖𝑖 − 𝑦𝑖𝑖 = 0 

8. Find an ODE for which the functions𝑒𝑥 , 𝑒−𝑥 , 𝑐𝑜𝑠𝑥, 𝑠𝑖𝑛𝑥 form a basis of 

solutions 

9. Check whether the functions (𝑥 + 1),  𝑥 + 2 , 𝑥 are linearly 

independent or not 

10. If 𝑒−2𝑥 , 𝑥𝑒−2𝑥 , 𝑥2𝑒−2𝑥 forms a basis ,then find the corresponding ODE 

11. Solve 𝑦′′ + 9𝜋2𝑦 = 0 

12. Solve 4𝑦′′ − 20𝑦′ + 25𝑦 = 0 

13. Find an ODE for the given basis    𝑒 3 𝑥 , 𝑥𝑒 3𝑥   . 

14. Verify by substitution that the given functions form a basis. Solve the 

given problem. 

            𝑦′′ + 2𝑦′ + 2𝑦 = 0  ,  𝑒−𝑥 cos 𝑥 , 𝑒−𝑥 sin 𝑥  y(0) = 1 , ,  𝑦′  (0) = -1   . 

 

15. Solve 𝑥𝑦 ,, + 2𝑦 , + 𝑥𝑦 = 0 if 𝑦1 =
𝑐𝑜𝑠𝑥

𝑥
is a solution by reducing the 

differential equation into lower order? 

16. Find a basis of solution of the ODE        𝑥2 − 𝑥 𝑦 ,, − 𝑥𝑦 , + 𝑦 = 0, 

given𝑦1 = 𝑥  is a solution? 

17. Verify that  y=𝑥3   is a solution of the ODE  𝑥2𝑦 ,, − 5𝑥𝑦 , + 9𝑦 = 0                   

and find the second solution by reducing it to lower order 

18. Verify that y=𝑥−1  is a solution of the ODE  2𝑥2𝑦 ,, + 3𝑥𝑦 , − 𝑦 = 0                   

and find the second solution by reducing it to lower order 

19. Solve (𝐷2 + 1)𝑦 = 0       subject to y (0) =3,𝑦 , 0 =
−1

2
     .     

20. Solve 𝑦 ,, + 4𝑦 , + 5𝑦 = 0with initial conditionsy (0)=2  ,𝑦 , 0 = −5  . 

 

 



 

 

                                                  MODULE II 

 

1. Solve  
𝑑2𝑦

𝑑𝑥2
− 4

𝑑𝑦

𝑑𝑥
+ 4𝑦 = 𝑒2𝑥  . 

2. Solve   
𝑑2𝑦

𝑑𝑥2
+ 2

𝑑𝑦

𝑑𝑥
= 𝑥2 . 

3. Solve by method of variation of parameters 
𝑑2𝑦

𝑑𝑥2
+ 𝑦 = 𝑥𝑠𝑖𝑛𝑥 

4. Solve  
𝑑2𝑦

𝑑𝑥2
− 2

𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑥𝑒𝑥𝑠𝑖𝑛𝑥 . 

5. Solve  𝑥2 𝑑2𝑦

𝑑𝑥2
− 2𝑥

𝑑𝑦

𝑑𝑥
− 4𝑦 = 𝑥2 + 2𝑙𝑜𝑔𝑥 . 

6. Solve  
𝑑2𝑦

𝑑𝑥2
− 4

𝑑𝑦

𝑑𝑥
+ 3𝑦 = 𝑠𝑖𝑛3𝑥𝑠𝑖𝑛2𝑥 . 

7. Find the particular integral of (𝐷2 + 4𝐷 + 1)𝑦 = 𝑒𝑥𝑠𝑖𝑛3𝑥 

8. Solve  𝐷3 + 8 𝑦 = 𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 + 𝑒−2𝑥  . 

9. Solve 𝑦′′ + 𝑦 = 𝑡𝑎𝑛𝑥  by the method of variation of parameters. 

10. Solve  𝑥3 𝑑3𝑦

𝑑𝑥3
− 2𝑥2 𝑑2𝑦

𝑑𝑥2
+ 2𝑦 =

1

𝑥
 . 

11. Solve (𝐷2 + 2𝐷 − 3)𝑦 = 𝑒𝑥𝑐𝑜𝑠𝑥 

12. Find the particular integral of (𝐷2 − 2𝐷 + 1)𝑦 = 𝑥𝑒𝑥  

13. Solve by the method of variation of parameters(𝐷2 + 4)𝑦 =  𝑡𝑎𝑛2𝑥 

14. Solve(𝐷 + 1)2 = 𝑥2𝑒𝑥  

15. Solve the differential equation(𝑥3𝐷3 + 3𝑥2𝐷2 + 𝑥𝐷 + 1)𝑦 = 𝑥 + 𝑙𝑜𝑔𝑥 

16. Solve the differential equation  𝐷2 + 1 𝑦 = 𝑥2𝑒𝑥 + 𝑠𝑖𝑛𝑥 

17. Solve     (𝑥 + 1)2𝑦′′ +  𝑥 + 1 𝑦′ − 𝑦 = 2 sin log 𝑥 + 1  

18. Find the particular integral of (𝐷4 −𝑚4)𝑦 = 𝑠𝑖𝑛𝑚𝑥 

19. Use variation of parameters to solve  𝑦′′ + 𝑦 = 𝑠𝑒𝑐𝑥  

20. Solve (𝐷2 − 2𝐷 + 5)𝑦 = 𝑒2𝑥𝑠𝑖𝑛𝑥 

21. Solve     (𝑥 + 1)2 𝑑2𝑦

𝑑𝑥2
+  𝑥 + 1 

𝑑𝑦

𝑑𝑥
= (2𝑥 + 3)(2𝑥 + 4) 

22. Solve  𝑥3 𝑑3𝑦

𝑑𝑥3
− 2𝑥2 𝑑2𝑦

𝑑𝑥2
+ 2𝑦 = 10(𝑥 +

1

𝑥
) . 

23. Solve 𝑦′′ − 4𝑦′ + 5𝑦 =
𝑒2𝑥

𝑠𝑖𝑛𝑥
 by the method of variation of 

parameters. 

24. Find the particular integral of 𝑦"+𝑦=sin𝑥. 

 
 



 

MODULE –lll  

1. Find the Fourier coefficient an for the function 𝑓(𝑥) = 1 +  𝑥  𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑖𝑛 − 3 < 𝑥 < 3 

2. Find the Fourier series representation of  𝑓 𝑥 = 𝑥𝑠𝑖𝑛𝑥 periodic with period 2𝜋 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 − 𝜋 < 𝑥 < 𝜋 

3. Find the Fourier series expansion of  𝑓 𝑥 = 𝑒−𝑥  𝑖𝑛 − 𝑐 < 𝑥 < 𝑐 

4. Express 𝑓 𝑥 = 𝑥 as a Fourier series in the interval −𝜋 < 𝑥 < 𝜋 

5. Obtain the Fourier series for the function 𝑓 𝑥 =  
1 +

2𝑥

𝜋
     − 𝜋 ≤ 𝑥 ≤ 0

1 −
2𝑥

𝜋
        0 ≤ 𝑥 ≤ 𝜋

  

6. Obtain the Fourier series to represent the function 𝑓 𝑥 =  sin 𝑥 − 𝜋 < 𝑥 < 𝜋 

7. Develop the Fourier series of  𝑓 𝑥 = 𝑥2            − 2 < 𝑥 < 2 

8.Obtain the Fourier series for the function 𝑓 𝑥 =  
𝑥     0 < 𝑥 < 1

1 − 𝑥        1 < 𝑥 < 2
  

9.Develop the Fourier series of  𝑓 𝑥 = 𝑒−𝑥            − 𝑙 < 𝑥 < 𝑙 

10.  Obtain the Fourier series for the function 𝑓 𝑥 =  
−

𝜋

4
     − 𝜋 ≤ 𝑥 ≤ 0

𝜋

4
       0 ≤ 𝑥 ≤ 𝜋

  

11.Obtain the Fourier series for the function 𝑓 𝑥 =  
−1 + 𝑥     − 𝜋 ≤ 𝑥 ≤ 0

1 + 𝑥      0 ≤ 𝑥 ≤ 𝜋
  

12.Develop the Fourier  sine series of  𝑓 𝑥 = 𝑥 𝑖𝑛 0 < 𝑥 <  𝜋 

13.  Develop the Fourier  cosine series of  𝑓 𝑥 = 𝑐𝑜𝑠𝑥 𝑖𝑛 0 < 𝑥 <
𝜋

2
 

14.Develop the Fourier  sine series of  𝑓 𝑥 =  
𝑥     0 < 𝑥 < 2

4 − 𝑥        2 < 𝑥 < 4
  

15.Obtain the half range  Fourier sine  series for the function 𝑓 𝑥 = 𝑒𝑥     0 < 𝑥 < 2 

16.Find the half range cosine series for the function  𝑓 𝑥 = 𝑥2     0 ≤ 𝑥 ≤ 𝜋 

17.Find the half range cosine series for the function  𝑓 𝑥 = 𝑥(𝜋 − 𝑥)0 < 𝑥 < 𝜋 

18.Find the half range cosine series for the function  𝑓 𝑥 = 𝑥𝑠𝑖𝑛 𝑥   0 < 𝑥 < 𝜋 

19.Find the half range cosine series for the function  𝑓 𝑥 = 𝑥2     0 ≤ 𝑥 ≤ 𝑐 

20.Find the half range cosine series for the function  𝑓 𝑥 = 𝑥    0 ≤ 𝑥 ≤ 𝑙 

21.Find the half range sine  series for the function  𝑓 𝑥 =  
𝑥     0 < 𝑥 < 1

2 − 𝑥        1 < 𝑥 < 2
  

22.Find the Fourier series of the periodic function f(x) of period 4, where f(x)=
2    − 2 ≤ 𝑥 ≤ 0
𝑥        0 ≤ 𝑥 ≤ 2

 

Deduce that (i) 1+
1

32
+

1

52
+

1

72
+ ⋯… =

𝜋2

8
   (ii) 1-

1

3
+

1

5
−

1

7
+ ⋯… =

𝜋

4
 

 



 

 

MODULE –IV   

1.Form the partial differential equation from 𝑧 = 𝑥𝑔 𝑦 + 𝑦𝑓 𝑥  

2. Solve  𝑦 − 𝑧 𝑝 +  𝑥 − 𝑦 𝑞 =  𝑧 − 𝑥  

3.Solve the partial differential equation  𝑦2 + 𝑧2 𝑝 − 𝑥𝑦𝑞 + 𝑥𝑧 = 0 

4. Form the partial differential equation by eliminating arbitrary function from 𝑧 = 𝑦2 + 2𝑓(
1

𝑥
+ log 𝑦) 

5.Solve𝑝 𝑥 + 𝑞 𝑦 =  𝑧 

6. Form the partial differential equation by eliminating arbitrary function from 𝑥2 + 𝑦2 + 𝑧2 = 𝑓(𝑥𝑦) 

7.Solve𝑦2𝑧𝑝 + 𝑥2𝑧𝑞 = 𝑥𝑦2 

8. a) Solve  𝑦 + 𝑧𝑥 𝑝 −  𝑥 + 𝑦𝑧 𝑞 = 𝑥2 − 𝑦2 

   b) Find the differential equation of all spheres of fixed radius having their centers in XY-plane 

9. a) Solve (𝐷2 − 2𝐷𝐷′ − 15𝐷′ 2)𝑧 = 12𝑥𝑦 

 b)Find the particular integral of (𝐷3 − 7𝐷𝐷′ 2 − 6𝐷′ 3)𝑍 = 𝑠𝑖𝑛 (𝑥 + 2𝑦) + 𝑒3𝑥+𝑦  

10.   a)  Solve 
𝜕3𝑍

𝜕𝑥3 − 2
𝜕3𝑧

𝜕𝑥 2𝜕𝑦
= 5𝑒3𝑥 -7𝑥2𝑦 

    b)  𝑆𝑜𝑙𝑣𝑒  𝑥 + 𝑦 𝑧𝑝 +  𝑥 − 𝑦 𝑧𝑞 = 𝑥2 + 𝑦2 

11. a)  Solve 
𝜕3𝑍

𝜕𝑥3 − 4
𝜕3𝑧

𝜕𝑥 2𝜕𝑦
+ 4

𝜕3𝑧

𝜕𝑥𝜕𝑦 2 = 2 sin(3𝑥 + 2𝑦) 

      b)  Solve   
𝜕2𝑍

𝜕𝑥2
−

𝜕2𝑍

𝜕𝑦2
= cos 2𝑥 𝑐𝑜𝑠 3𝑦 

12  a) Form the partial differential equation by eliminating a,b,c from 
𝑥2

𝑎2+
𝑦2

𝑏2 +
𝑧2

𝑐2 = 1 

 b) Solve p d e Solve   
𝜕2𝑍

𝜕𝑥2 +
𝜕2𝑍

𝜕𝑥𝜕𝑦
−

𝜕2𝑍

𝜕𝑦2 = 𝑒2𝑥+𝑦  

13 a) Solve 𝑥(𝑦2 − 𝑧2)𝑝 + 𝑦(𝑧2 − 𝑥2)𝑞 = 𝑧(𝑥2 − 𝑦2) 

 b) Solve 
𝜕3𝑍

𝜕𝑥3 − 4
𝜕3𝑧

𝜕𝑥 2𝜕𝑦
+ 4

𝜕3𝑧

𝜕𝑥𝜕𝑦 2 = cos 2𝑥 + 𝑦  

14. a)  Solve (𝐷2 − 2𝐷𝐷′ + 𝐷′ 2)𝑧 = 𝑒𝑥+2𝑦 + 𝑥3 

 b) ) Find the particular integral of Solve 
𝜕3𝑍

𝜕𝑥3 − 7
𝜕3𝑧

𝜕𝑥 2𝜕𝑦
− 6

𝜕3𝑍

𝜕𝑦3 = sin(𝑥 + 2𝑦) 

15.a)Solve (𝐷2 + 𝐷𝐷′ − 6𝐷′ 2)𝑧 = 𝑦𝑠𝑖𝑛𝑥 

 b)  Solve  𝑚𝑧 − 𝑛𝑦 𝑝 +  𝑛𝑥 − 𝑙𝑧 𝑞 = (𝑙𝑦 − 𝑚𝑥) 

 

 

 

  



 

MODULE –V   

1.Write down the important assumptions when derive one dimensional  wave equation 

2.Solve3𝑢𝑥 + 2𝑢𝑦 = 0 𝑤𝑖𝑡ℎ 𝑢 𝑥, 0 = 4𝑒−𝑥   𝑏𝑦 𝑡ℎ𝑒 𝑚𝑒𝑡ℎ𝑜𝑑 𝑜𝑓 𝑠𝑒𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠. 

3. Solve one dimensional wave equation 
𝜕2𝑢

𝜕𝑡 2
= 𝑐2 𝜕2𝑢

𝜕𝑥 2
with boundary conditions 𝑢 0, 𝑡 = 0  , 𝑢 𝑙. 𝑡 = 0          

for all t and initial conditions 𝑢 𝑥,  = 𝑓 𝑥 ,        
𝜕𝑢

𝜕𝑡
 
𝑡=0

= 𝑔(𝑥) 

4.A string of length 20 cm fixed at both ends is displaced from its position of equilibrium, by each of its points 

an initial velocity given by  
𝑥                        0 < 𝑥 ≤ 10

20 − 𝑥               10 ≤ 𝑥 ≤ 20
   , 𝑥 being the distance from one end.   Determine  the 

displacement at any subsequent time. 

5.  Solve one dimensional wave equation 
𝜕2𝑢

𝜕𝑥 2 =
1

𝑐2

𝜕2𝑢

𝜕𝑡 2 using method of separation of variables when the 

separation constant 𝑘 < 0 

6.  A tightly stretched string of length ‘a’ with fixed ends is initially in equilibrium position.  Find the 

displacement 𝑢(𝑥, 𝑡) of the string if it is vibrating by giving each of its points a velocity 𝑣0sin⁡(
𝜋𝑥

𝑎
) 

7.  A transversely vibrating string of length  ‘a’ is stretched between two points A and B.   The initial 

displacement of each point of the string is zero and the initial velocity at a distance x from A is kx(a-x).  Find 

the form of string at any subsequent time. 

8.  State one dimensional wave equation with boundary conditions and initial conditions for solving it. 

9.  Using the method of separation of variables solve  
𝜕𝑢

𝜕𝑥
= 2

𝜕𝑢

𝜕𝑡
+ 𝑢  𝑤ℎ𝑒𝑟𝑒 𝑢 𝑥, 0 = 3𝑒−5𝑥  

10.    A tightly stretched  string of with fixed end points x=0 and x=l is initially in a position given by 𝑦 =

𝑦0𝑠𝑖𝑛
3  

𝜋𝑥

𝑙
 . If it is released from rest find the displacement y(x,t). 

11.  A tightly stretched  string of with fixed end points x=0 and x=l is initially at rest in equilibrium position.  If it 

is vibrating by giving each of its points a velocity is 𝜆x(l-x),  find the displacement of the string at any distance x 

from one end at any time t. 

12.Solve𝑢𝑥 + 𝑢𝑦 = 0 𝑢𝑠𝑖𝑛𝑔 𝑚𝑒𝑡ℎ𝑜𝑑 𝑜𝑓 𝑠𝑒𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠. 

13.   A finite string of length L is fixed at both ends and is released from rest with a displacement f(x).  What 

are the initial and boundary conditions involved in this problem. 

14.  A tightly stretched homogenous string of length 20cm with its fixed ends executes transverse vibrations.  

Motion starts with zero initial velocity by displacing the string into the form 

𝑓 𝑥 = 𝐾 𝑥2 − 𝑥3 .  𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑑𝑒𝑓𝑙𝑒𝑐𝑡𝑖𝑜𝑛 𝑢 𝑥, 𝑡  𝑎𝑡 𝑎𝑛𝑦 𝑡𝑖𝑚𝑒 𝑡 

15. Derive one dimensional wave equation. 

16.   Solve one dimensional wave equation by the method of separation of variables. 

 

 



 

 

MODULE –VI   

1.In heat equation 
𝜕𝑢

𝜕𝑡
=∝2 𝜕2𝑢

𝜕𝑥 2
   what does ∝2 indicate.   State the boundary conditions for solving it. 

2.Find the steady state temperature distribution in a rod of length 25cm, if the ends of the rod are kept at 

20°𝑐 and 70°𝑐. 

3. A bar  10cm long with insulated  sides has its ends A and B maintained at 30°𝑐 and 100°𝑐 respectively until 

steady state conditions prevail.   The temperature at A is suddenly raised to 20°𝑐 and at the same time that of 

B is lowered to 40°𝑐.Find the temperature distribution in the bar at time t. 

4. A rod of  30cm long with insulated  sides has its ends A and B maintained at 30°𝑐 and 90°𝑐 respectively until 

steady state conditions prevail.   The temperature at each end is then suddenly reduced to zero temperature 

and kept so.  Find the temperature distribution u(x,y) taking x=0 at A. 

5.  Solve 
𝜕𝑢

𝜕𝑡
= ℎ

𝜕2𝑢

𝜕𝑥 2    subject to the conditions u(0,t)=u(1,t)=0 for t>0 and 𝑢 𝑥, 0 = 3𝑠𝑖𝑛 𝑛𝜋𝑥   0 < 𝑥 < 1 

6.  Find the steady state temperature distribution in a rod of length 20cm, if the ends of the rod are kept at 

10°𝑐 and 70°𝑐. 

7.  Find the temperature in a laterally insulated bar of length L whose ends are kept at temperature zero if the 

initial temperature is 𝑓 𝑥 =  
𝑥                    0 < 𝑥 < 𝐿/2

𝐿 − 𝑥                
𝐿

2
< 𝑥 < 𝐿

  

8.A rod of  length L has its ends  A and B maintained at 0°𝑐 and 100°𝑐 respectively until steady state conditions 

prevail.   If B is suddenly reduced to 0°𝑐 and maintained at 0°𝑐, then find the temperature in the rod at a 

distance x from  A at time t. 

9.  Solve one dimensional heat equation when k>0 

10.    Write down all  possible solutions of one dimensional heat equation. 

11.  Derive one dimensional heat equation 

12.  Find the steady state temperature distribution in a rod of length 30cm, if the ends of the rod are kept at 

20°𝑐 and 80°𝑐. 

13.  Find the temperature in a laterally insulated bar of length 2cm  whose ends are kept at temperature zero 

if the initial temperature is 𝑓 𝑥 = 100(2𝑥 − 𝑥2) 

14.  A rod of length  𝑙  with insulated  sides has its ends A and B maintained at 30°𝑐 and 90°𝑐 respectively until 

steady state conditions prevail.   The temperature at each end is then suddenly reduced to zero temperature 

and kept so  find the temperature distribution at a distance x at time t. 
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