
COMBINED  FIRST AND SECOND SEMESTER B.TECH.(ENGINEERING) DEGREE EXAMINATION,APRIL 2015 

                              MODEL QUESTION PAPER-I      (2014 SCHEME) 

                                       EN 14 101-ENGINEERING MATHEMATICS -1 

TIME: THREE HOURS                                                                                                                   MAXIMUM:100 Marks 

                                                             PART A 

                                    ANSWER ANY EIGHT QUESTIONS 

1.If z is a homogeneous function of degree n in x and y,show that  

ଶݔ      �మ௭�௫మ + ݕݔʹ �మ௭�௫�௬ + ଶݕ �మ௭�௭మ = ݊ሺ݊ − ͳሻݖ. 
2.Test the convergence of the series  

ଵଶ√ଵ + ௫మଷ√ଶ + ௫రସ√ଷ + ௫లହ√ସ + ⋯ 

3.Verify Cayley Hamilton theorem for the matrix A=[   ͹  ʹ −ʹ−͸ −ͳ   ʹ ͸  ʹ −ͳ] 

4.Determine the rank of the following matrix A=[ͳ ʹ ͵ Ͳʹ Ͷ ͵ ʹ͵ ʹ ͳ ͵͸ ͺ ͹ ͷ] 

5.Find the Fourier series of the function ݂ሺݔሻ = ݔʹ − ݔଶ for  0 < x < 3 and   ݂ሺݔ + ͵ሻ = ݂ሺݔሻ. 
6.Find the half range cosine series for the function ݂ሺݔሻ =   ଶ in the range    0 ≤x ≤ πݔ

7.Evaluate lim௫→଴ ቀ���௫௫ ቁଵ/௫మ
 

8.Find the radius of curvature at any point (x,y) on the parabola ݕଶ = Ͷܽݔ  

9.Test the convergence of the series ͳ + ଵଶమ + ଶమଷయ + ଷయସర + ସరହఱ + ⋯  

10.Expand ܿݔ�݋ as a Maclaurin’s series containing terms up to ݔସ 

                                                           

                                                                                                            (8×5=40 marks) 

 

 



                                                PART B 

11.(a)(i)  Find the evolute of the curve ݔଶ/ଷ + ଶ/ଷݕ = ܽଶ/ଷ.                                          (8 marks) 

       (a)(ii) Examine the function ݔଷ + ଷݕ −  for minima and maxima                (7 marks)   ݕݔܽ͵

                                                             OR 

      (b)(i)  Examine for minimum and maximum values of: sin ݔ + sin ݕ + sin ݔ +  (marks 8) ݕ

      (b)(ii) If Z is a function of x and y,where ݔ = ݁௨ + ݁−௩ and ݕ = ݁−௨ − ݁௩ ,show that    �௭   �௨ − �௭�௩ = ݔ �௭�௫ − ݕ �௭�௬                                                                                           (7 marks) 

           

12 (a)(i) Test the convergence of the series  
ଵଶ√ଵ + ௫మଷ√ଶ + ௫రସ√ଷ + ௫లହ√ସ + ⋯                        (8 marks) 

       (a)(ii) If ݕ = ଵ√ଵ+ଶ௫  .Prove thatሺͳ + ଵ+�ݕሻݔʹ + ሺʹ݊ + ͳሻݕ� = Ͳ                                (7 marks) 

                                                           OR 

     (b)(i) Find the interval of convergence of the series  ݔ − ௫మ√ଶ + ௫య√ଷ − ௫ర√ସ + ⋯               (8 marks) 

        (b)(ii) If ݕ = ܽ cosሺ�ݔ݃݋ሻ + ܾ sinሺ�ݔ݃݋ሻ . 

                    Prove that  ݔଶݕ�+ଵ + ሺʹ݊ + ͳሻݕݔ�+ଵ + ሺ݊ଶ + ͳሻ0=�ݕ                                  (7 marks)    

13 (a)(i)Find the eigen values of the matrix[[ ͳ −ʹ−ͷ    Ͷ]]   Hence   find the matrix whose    

             eigen values are 
ଵ଺  ܽ݊݀ − ͳ                                                                                         (7 marks)          

     (a)(ii) Solve the system of equations  ݔ + ݕʹ − ݖ = ݔ͵,͵ − ݕ + ݖʹ = ͳ,ʹݔ − ݕʹ + ݖ͵ = ʹ, ݔ − ݕ + ݖ = −ͳ 

                                                                                                                                           (8 marks)  

                                              OR 

            



(13)(b) Reduce the quadratic form ͺݔଶ + ͹ݕଶ + ଶݖ͵ − ͳʹݕݔ + Ͷݖݔ − ͺݖݕ �݊ to Canonical form     

by   orthogonal reduction. 

                                                                                                                                                    (15 marks) 

(14)(a)(i)    Show that for –π <x < π   

                    sin ݔܽ = ଶ sin ��� [ sin ௫ଵమ−�మ − ଶ sin ଶ௫ଶమ−�మ + ଷsin ଷ௫ଷమ−�మ − ⋯ ]                                          (8 marks) 

       (a)(ii)  Obtain the half range sine series for ݁௫ �݊ Ͳ < ݔ < ͳ                                 (7 marks)             

                                                                              OR 

14(b) The following values of y give the displacement in inches of a certain machine part for   

the rotation x of the flywheel .Expand y in the form of a Fourier series  

    x :  Ͳ           �଺               ଶ�଺               ଷ�଺                ସ�଺              ହ�଺  

    y:   Ͳ          ͻ.ʹ         ͳͶ.Ͷ           ͳ͹.ͺ            17.3          11.7                                     (15 marks) 

 

                                                                                                            (       4×15=60 marks) 

 



 



 



 

 

 





 

 



 

 



 

 

 



 

 

 



 

 



 

 

 



 

 



 

 

 

 



 

 



 


