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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.  Disjunction operator is represented by 

(a) ∧ (b) ∨ 

(c) ⇒  (d) ⇔  
 

1 

 ii.  If  p = He is poor and  q = He is laborious then the statement “It 

is false that he is poor or laborious” in the language of logic is 

(a) ���~��            (b) ~���~��            

(c)   ~�����            (d) ~�� ∨ ��            
 

1 

 iii.  If A,B and C are any three nonempty sets then 
 ∩ �� ∪ �� = 

(a) �
 ∪ �� ∩ �
 ∪ �� (b) �
 ∪ �� ∪ �
 ∪ ��         

(c)  �
 ∩ �� ∪ �
 ∩ ��           (d) 
 ∩ �� ∩ �� 
 

1 

 iv.  If A is any set then 
 ⨁ 
 = 

(a) 
            (b) ∅           

(c) 0            (d) None of these 
 

1 

 v.  If  
 = �4,5,9� and R = {(4,5),(4,9),(5,9)} then relation R is 

(a) Reflexive          (b) Symmetric           

(c) Transitive            (d) Anti − symmetric  
 

1 

 vi.  If  ': ) → |)| be a mapping, then the f-image of {-2,-1,0,1,2}is 

(a) �0�            (b) �0,1,2�           

(c) �1,2�            (d) None of these  
 

1 

 vii.  lim3→4 3567364  is equals to  

(a) 0            (b) 3           

(c) 6            (d) None of these  
 

1 

 

 

P.T.O. 



[2] 

 

 viii. :'  ; = )<  +  ><  ?ℎAB CDC3 is  

(a) 
3EFG
<HI + c (b) B)<6I 

(c) 
3EJG
<6I +c (d) 1 

 

1 

 ix.  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) = K + 1 (b) < K 

(c) = K (d) > K 
 

1 

 x.  A system AX B= having no solution if the rank of matrix A and 

augmented matrix [ : ]A B  is 

(a) 0 (b) Equal 

(c) 1 (d) Unequal 
 

1 

    

Q.2 i.  Check whether the statement  �Λ�~�� is a contradiction or 

tautology. 

2 

 ii.  State whether the argument given below is valid or not valid .If 

it is valid, identify the tautology. 

I will become famous or I will be writer. 

I will not be a writer. ∴ : OPQQ RASTUA '>UTVW 

3 

 iii.  If p and q are any statements then  show that 

(a ) ~ ( p Λ q ) ≡ �~�� ∨ �~��     (b)  ~ ( p ∨ q ) ≡ �~����~��        

5 

OR iv.  If p, q and r are any three statements then  show that � ∧ �� ∨ K� ≡  �� ∧ �� ∨ �� ∧ K�  

5 

    

Q.3 i.  If 
 = �1,2,3�, � = �3,4,5� then find  
 − � >BY � − 
.  Also 

draw Venn-diagram.  

2 

 ii.  If  U= {1, 2,3,4,5,6} 
 = �1,2,3,4�, � = �2,3,4,5,6� then find �
 ∪ ��′>BY �
 ∩ ��′. 3 

 iii.  If 
, �, � are three sets then prove that 

 
×�� ∩ �� = �
 × �� ∩ �
 × ��. 5 

OR iv.  Out of 450 students in a school, 193 students read “Science” and 

200 students read “Commerce”, 80 students read neither. Find 

out how many read both. 

5 

[3] 

 

Q.4 i.  Define floor and ceiling functions with example. 2 

 ii.  Let A={1,2,3}, B={a, b, c} and C ={x, y, z} and  

let \I =  ��1, >�, �2, S�, �3, >�, �3, S�� and \] =  ��R, )�, �R, ^�, �S, ;��.Find the composition relation \I ∘ \]. Also find the matrices  `aG , `a5 >BY `aG∘a5.  

3 

 iii.  Show that the mapping ': \H → \ defined by 

  '�)� = QTb), ) ∈ \H is one -one, onto, where \H is the set of 

positive real numbers and R is the set of real numbers. 

5 

OR iv. Show that the relation “less than or equal” (≤) on the set of 

positive integers is a partial order relation. 

5 

    

Q.5 i.  Evaluate lim3→e 3√IH3  6I. 4 

 

ii.  If  '�)� =  g 2) + 3    P' ) < 12               P'  ) = 17 − 2)    P' ) > 1. i  
Check the continuity of  '�)� at x=1. 

6 

OR iii.  If ; = QTbQTb�QTb)� ?ℎAB 'PBY  CDC3. 6 

    

Q.6  Attempt any two:  

 i.  Investigate the values of λ  and  µ  so that the equations  

 2x + 3y + 5z = 9, 7x + 3y – 2z = 8, 2x + 3y +jz = k  

have (i) no solution (ii) a unique solution (iii) an infinite number 

of solution. 

5 

 ii.  Verify Cayley Hamilton theorem for the matrix 

  
 = l1 0 20 2 12 0 3m and hence find 
6I. 

5 

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

     
 = l2 1 11 2 10 0 1m. 

5 
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