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Instructions:
· All Questions are compulsory.
· Figures to the right indicate maximum marks.
· Calculators are not allowed.

1. Attempt the following.                                                                            (5x4=20)
a) Construct the truth table for  .
b)  If  X = { 1,2,3,4,5,6,7,8,9} ;  A= {1,3,5,6} ; B = {2,5,7,8} ; C = {1,5,6,8,9} 
 Verify that  i)  A U ( B ∩ C ) =  ( A U B ) ∩ ( A U C )
                   ii)  A ∩ ( B U C ) =  ( A ∩ B ) U ( A ∩ C )      
c)   If the sum of three numbers in A.P. is 18 and sum of their squares is 116, find the numbers. 
d)   Solve the following equations using Cramer’s Rule :
                         
OR
I      Attempt the following.                                                                         (5x4=20)
          w)   Show that  is a tautology.

           x)   State and prove D’ Morgan’s Law using Venn diagram.

          y)    A person spends Rs. 400 in one day and thereafter increments each of his 
                 daily expenditure by Rs. 30 , find out when his daily expenditure would be 
                 Rs. 850 ? Also state his total expenditure for the entire period.
 
         z)    Evaluate  :     

2. Attempt the following.                                                                            (5x4=20)
a) In a class of 75 students , the following observations are made: 40 students play cricket, 35 students play hockey , 30 students play football, 15 students play both Cricket and hockey , 10 play both hockey and football, 12 students play both cricket and football , 4 students play all three.  Draw a Venn diagram showing these sets and find 
i) No. of students who play either cricket or football
ii) No. of students not playing any game .

b) If  A =   ,  B =   find the matrix X such that   3A + 5B + 2X = 0.
c) i)    Find the ratio compounded of  :-  Sub duplicate ratio of  16 : 25 and triplicate ratio of  5 : 6  
ii)   The annual income of A and B are in the ratio 4 : 3 and their expenditures are in the ratio 3: 2 . If they each save Rs. 600 at the end of the year ,find  their annual income .
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d) A class has 6 girls and 5 boys . If  4 persons out of these are to be selected, find the total number of choices  if :
i)   there is no restriction on gender .
ii)  3 boys and 1 girl is to be selected.  
OR
     II    Attempt the following .                                                                          (5x4=20)

    w)    If X is the universal set and A, B are subsets of X such that  n ( X ) = 99 ,
             n( ) = 80 ,  n ( ) = 85 and ( n ) = 94 , find  n ( A U B ) .

    x)  A company launched 3 products A,B,C which have to go through three machines  the   utilized time of each of the machines by the company on daily basis is given in the following table. Find out the number of products of each type, produced by the company on each day.
Products
                          A                  B                     C                 Time utilized per day in hrs   
Machine I           1                   1                      1                                      6
Machine II         2                   3                      1                                     11
Machine III        5                   4                      -                                     13
 
    y)   i)   What number should be added to each of the numbers 5,9,15 so that the 
                   resultant numbers may be in continued proportion.
ii)  If the cost of 8 chairs is Rs.1800 . How many chairs can be bought  for Rs. 3825?
   z) How many different numbers of 4 digits can be made out of the digits 0,1,2,3,4,5   
      such that
i) No digit is repeated.
ii) Repetition  of digits is allowed.
 
3. Attempt the following.                                                                            (5x4=20)
a) Prove that the following pair of statements are equivalent :

b) An organization consist of  9 members of which 4 are doctors . A selection of 4 is to be done amongst these members. Find how many selections will have 
i) No doctor .
ii) At least  3 doctors.
iii) Exactly 2 doctors.   
c) For an  AP with  ,  find  .
d) If  A =   ,  B =  , find the matrix X such that AX = B. 
OR
   III)    Attempt the following.                                                                          (5x4=20)
     w)    Find whether the given argument is valid.
                               If  I jump from a tower then I will die 
                               I did not jump from a tower 
                               Therefore , I will not die .
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      x)   Seven persons including two ladies, three gents and two children go for a 
            movie. How  many different seating arrangements can be done in a line so that 
i) Anybody can sit anywhere.
ii) The ladies occupy the end seats.
     y)     If   a = 4 , r = 3 and Tn = 108 , find n and Sn . 

     z)     Find the values of x and y satisfying the matrix equation :
                   

4. Attempt the following:                                                                            (5x4=20)
a) Find n, if  2n P 3  = 60 ( n P 2) .
b) A sum of Rs. 72,800 is to be repaid in 6 monthly installments, such that each installment is three times the previous installment. Find the first and last installments.  
c)   i)    Find x if
                      = 0
             ii) Evaluate the product:
 

d)   a)    A milk man has 2 kinds of mixture of milk and water. The first mixture contains 15% of  water and the second 10% water. One dealer mixes 60 litre of the first mixture with 140 litres of second . Find the percentage of water in the mixture.   
b) A house is assessed for Rs. 980. If the house tax and water tax be 13% and 12% respectively, find the total tax paid .
OR
  IV)   Attempt the following.                                                                            (5x4=20)
   w)   There are 4 boys and 5 girls, out of which a committee of 2 boys and 3 girls is 
           to be formed. Find the number of ways this can be done if:
            i) there is no restriction on selection.
            ii) a particular girl is to be excluded.

x)     Find  n if  2 + 8 + 14 + 20 +  … upto n terms = 290 .
y)    If  A  =   ,B =   , C =  verify  A ( B – C ) = AB – AC .
    z)     a) A shopkeeper paid Rs.493 for a parcel . This parcel contains 50 articles, on 
                which he was given 15% discount. Find the list price of the article.

            b) Rakesh purchases a washing machine priced Rs. 9850 for Rs.9062. 
                Calculate the rate of discount.
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