
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Total No. of Questions: 6                                                    Total No. of Printed Pages:3 
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Faculty of  Engineering 

End Sem (Odd) Examination  Dec-2017 

  EN3BS01 Engineering Mathematics-I 

Programme: B. Tech. Branch/Specialisation: All 
Duration: 3 Hrs.               Maximum Marks: 60 

 

Note: All questions are compulsory. Internal choices, if any, are indicated. Answers of 

Q.1 (MCQs) should be written in full instead of only a, b, c or d. 
 

Q.1 i.  If for the system AX=B , we get ( ) ( : )A A B r nρ ρ= = = , the 

number of unknowns , then system has 

(a) Unique solution (b) No solution 

(c) Infinite no. of solution (d) None of these 
 

1 

 ii.  Let A be a matrix such that there exists a square sub matrix of 

order r which is non-singular and every sub matrix of order r+1 

or higher is singular, then the rank of A is  

(a) =  � + 1 (b)  < � 

(c) > � (d) =  � 
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 iii.  The necessary condition for the existence of a maxima or a 

minima of f(x, y)  at x=a and y=b are 

(a) �	

	��(�,�) = 0 and �	


	��(�,�) 
= 0 

(b) �	

	��(�,�) ≠0 and �	


	��(�,�) 
= 0 

(c) �	

	��(�,�) = 0 and �	


	��(�,�) ≠0 

(d) �	

	��(�,�) ≠0 and �	


	��(�,�) ≠ 0 
 

1 

 iv.  Sin x  = 

(a) 1-
��
�! + ��

�! - … (b) 1+
��
�! + ��

�! + … 

(c) 
�
�!-

��
�! + ��

�! - … (d) 
�
�!+

��
�! + ��

�! + … 
 

1 

 v.  The value of n (1 )n− , is 

(a) ( , )n nβ  (b) ( ,1 )n nβ −  

(c) ( ,1 )n nβ +  (d) (1 ,1 )n nβ − −  
 

1 

P.T.O. 



[2] 

 

 vi.  The value of (2,3)β is  

(a)  1 (b) 12 

(c) 
�

�� (d) 2 
 

1 

 vii.  The necessary and sufficient condition that the differential 

equation M dx +N dy=0 be exact is that 

(a) 
	�
	� ≠ 

	 
	�     (b) 

	�
	�= 

	 
	�  

(c) 
	�
	� = 

	 
	� (d) 

	�
	� ≠ 

	 
	� 

 

1 

 viii. Particular integral of (!� + "�) = #$%"& is 

(a)   
�

��  %'("& (b)  
)�
��  %'("& 

(c) 
�

��  #$%"& (d) 
)�
��  #$%"& 
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 ix.  * = & is a part of C.F. of the equation 
+��
+�� + , +�

+� + -* = . if 

(a) ,& + - = 0 (b)  ,& − - = 0 

(c) , + -& = 0 (d)  , − -& = 0 
 

1 

 x.  The C.F. of the equation 
+��
+�� − 6 +�

+� + 9* = 3�� is given by 

(a)  *4 = #� 3�� + &#� 3�� (b) *4 = #� 3�� − &#� 3�� 

(c) *4 = #� 3�� + #� 3�� (d)  *4 = #� 3�� − #� 3�� 
 

1 

    

Q.2 i.  Reduce the matrix to normal form and find its rank, where  

 5 = 6 8 1 30 3 3−8 −1 −3     624 : 

4 

 ii.  Verify Cayley-Hamilton theorem for the matrix  
5 = 6 2 −1 1−1  2 −11 −1 2 :. Also find 5)�. 

6 

OR iii.  Find the Eigen values and Eigen vectors of matrix

8 6 2

6 7 4

2 4 3

A

− 
 = − −
 

−  
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Q.3 i.  Find the first four terms in the expansion of by 3<=>� McLaurin’s 

theorem. 

4 

[3] 

 

 ii.  Find the maximum and minimum values of the function ? =&�*�(1 − & − *). 6 

OR iii.  If  ? = log (&� + *� + C� − 3&*C), then prove that   

(') 	D
	� + 	D

	� + 	D
	E = �

�F�FE.            (ii) ( 	
	� + 	

	� + 	
	E)�? = )G

(�F�FE)�. 

6 

   

 

 

Q.4 i.  
Evaluate  lim>→∞ K >!

>LM� >N . 4 

 ii.  Express the integral O &P(1 − &>)Q R& �S in terms of beta/gamma 

function and hence evaluate 

(') T &�(1 − &�)� R&  ('')  T &�(1 − &�)�S R&    �
S

�
S  

6 

OR iii.  Find the area enclosed by the parabolas *� = 4"& and&� = 4"*. 6 

    

Q.5 i.  
 Solve U1 + 3VWX R& + 3VW �1 − �

�� R* = 0.  
4 

 ii.  Solve 
+�
+Y + * = %'(Z ,  +�

+Y + & = #$%Z , given that & = 2 and 

  * = 0, [ℎ3( Z = 0.      
6 

OR iii.  Solve &� +��
+�� − 3& +�

+� + 5* = %'((^$_&). 6 

    

Q.6 i.  Solve by the method of variation of parameters   

 
+��
+�� + 4* = 4Z"(2& 

4 

 ii.  Solve & +��
+�� − (2& − 1) +�

+� + (& − 1)* = 3�, given that  * = 3�     

is one integral.                                                  

6 

OR iii.  Solve in series the equation  (1 − &�) +��
+�� − & +�

+� + 4* = 0 6 
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