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 Computer Applications –– Core 

 MATHEMATICAL FOUNDATIONS FOR 

COMPUTER SCIENCE 

 (For those who joined in July 2021 onwards) 

 Time : Three hours Maximum : 75 marks 

 PART A — (10 × 1 = 10 marks) 

 Answer ALL questions. 

 Choose the correct answer: 

1. Cardinality of power set of empty set is __________ 

 (a) 0   

 (b) 1 

 (c) 2   

 (d) infinite 
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2. For a 33  matrix, the coefficient of 2x  in 

characteristic equation of the matrix represent 

 (a) difference of eigen values 

 (b) sum of eigen values 

 (c) determinant of the matrix 

 (d) None 

3. Which of the following is not a proposition? 

____________ 

 (a) Earth is flat  

 (b)  Thanks for your help 

 (c) Open the door 

 (d)  What is your name? 

4. Which of the following represent “All birds can fly” 

with B (x) : x is a bird. F (x) : x can fly? 

 (a)       xFxBx    (b)        xFxBx   

 (c)        xFxBx   (d)  None 

5. Which of the following is a property of partial 

ordering? 

 (a) Irreflexive (b)  Symmetric 

 (c)  Anti-Symmetric (d)  Skew–symmetric 

6. The  matrix  RM  ʘ SM  represents  the  matrix of 

the relation ___________ 

 (a) SR   (b)  RS   

 (c)  SR   (d) SR   
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7. Temperature of a day in a city is __________ 

 (a) constant (b)  Discrete RV 

 (c)  Continuous RV (d)  Mixed RV 

8. If  xf  is a probability mass function then 

____________ 

 (a)   
x

xf  (b)    
x

xf 1  

 (c)    
x

dxxf 1  (d)  None 

9. Degree of vertex in complete graph _________ 

 (a) 0  (b)  n 

 (c)  1n   (d)  2 

10. Which of the following is not a planar graph? 

 (a)  3K   (b)  4C  

 (c) 5K   (d)  4K  

PART B — (5  5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

11. (a)  Give a formula for the number of elements in 

the union of five sets. 

 Or 

 (b) Find the characteristics equation and hence 

eigen values of the matrix 
















201

020

102

. 
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12. (a)  Symbolize the statement : 

“Given any positive integer there is a greater 

positive integer”. 

(i) With the positive integer as universe of 

discourse. 

(ii) With set of integer as Universe of 

discourse. 

 Or 

 (b) Prove that if n is an integer and 2n  is an odd 

integer ‘n’ is an odd integer 

  (i) By indirect method 

  (ii) By direct method 

13. (a)  Find the transitive closure R  of the 

relation R defined on the set  c,b,a . 

          b,c,a,c,c,b,b,a,a,aR   Is it an 

equivalence relation? 

 Or 

 (b) Find the matrix representing the relation 

RS   if the matrices representing R and S 

are 


















000

011

101

RM   


















101

100

010

sM  

[P.T.O.] 
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14. (a) Find the mean and variance of exponential 

distribution. 

 Or 

 (b) If  
15

x
xXP  , 54321 ,,,,x   Find 

  (i)  2or1  XXP  

  (ii) 










 1

22

1
XxP  

15. (a)  Verify whether following graphs are 

isomorphic : 

 

 Or 

 (b) Write the Warshall’s algorithm to find the 

shortest path. 
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PART C — (5  8 = 40 marks) 

Answer ALL questions by choosing either (a) or (b).  

16. (a)  How many onto function from a set with 6 

elements to a set with 3 elements? 

 Or 

 (b) Find the eigen values and eigen vectors if the 

matrix 
















221

131

122

 

17. (a)  Show that  

( P(     RRPRQRQ  ))(  

using laws of logic. 

 Or 

 (b) Prove that    xMx  follows logically from 

the premises       xMxHx    and 

   xHx . 

18. (a)  The relation R defined on set of positive 

integers by bRa  if and only if ba . Then 

prove that R is a partial ordering. 

 Or 

 (b) If R is an equivalence relation and 

    Ry,xx,yR 1 . Then prove that 1R  

is an equivalence relation. 
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19. (a)  In a set of 2000 electric bulbs it was found 
that the life of a particular brand was 
normally distributed with an average life of 
2040 hours and variance of 3600 hours. 
Estimate the number of bulbs likely to burn 
for  

(i) More than 2150 hours 

(ii) Less than 1950 hours. 

 Or 

 (b) 40% of business travellers carry a laptop. In 
a sample of 15 business travellers what is 
the probability that  

  (i) 3 travellers will have laptop 

  (ii) atleast 3 travellers will have laptop. 

20. (a)  G is a simple graph with ‘n’ vertices and 

minimum degree 









2

n
 then prove that G 

is connected. 

 Or 

 (b) Write the Euler circuit or Euler path of the 
following graph, if they exist 

  

 ________________ 


