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Question 1 is compulsory and answer any 6 from the remaining questions. 

 Marks OBE 
CO RBT 

1 In how many ways the 26 letters of the  English alphabet be permuted so that none of the patterns 
CAR, DOG, PUN or BYTE occurs? 

[8] CO4 L3 

2 
Define Derangement. There are eight letters to eight different people to be placed in eight 
different envelopes. Find the number of ways of doing this so that at least one letter gets to the 
right person. 

[7] CO4 L3 

3 Find the rook polynomial for the 3 × 3 board using expansion formula. [7] CO4 L3 

4 Solve the recurrence relation ܽ௡ = 3ܽ௡ିଵ − 2ܽ௡ିଶ , ݊ ݎ݋݂ ≥ ଵܽ ݊݁ݒ݅݃ 2 = 5,ܽଶ = 3. [7] CO4 L3 
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5 Let ݂:ܴ → ܴ be defined by ݂(ݔ) = ൜ ݔ3 − ݔ  ݂݅   5 > 0
ݔ3− + ݔ  ݂݅  1 ≤ 0. Find 

݂ିଵ(0), ݂ିଵ(1), ݂ିଵ(3), ݂ିଵ(6) ܽ݊݀ ݂ିଵ([−5,5]). 
[7] CO3 L3 

6 Let f and g be functions from R to R defined by 
(ݔ)݂  = ݔܽ + (ݔ)݃ ݀݊ܽ ܾ = 1− ݔ + ଶݔ (ݔ)(݂݋݃) ݂ܫ  . = ଶݔ9 − ݔ9 + 3, determine a and b. 

[7] CO3 L3 

7 Sate Pigeon-hole Principle. Prove that if any number from 1 to 8 are chosen then two of them 
will have their sum as 9. 

[7] CO3 L3 

8 Sate and prove Lagrange’s theorem. [7] CO5 L2 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

5 Let ݂:ܴ → ܴ be defined by ݂(ݔ) = ൜ ݔ3 − ݔ  ݂݅   5 > 0
ݔ3− + ݔ  ݂݅  1 ≤ 0. Find 

݂ିଵ(0), ݂ିଵ(1), ݂ିଵ(3), ݂ିଵ(6) ܽ݊݀ ݂ିଵ([−5,5]). 
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6 Let f and g be functions from R to R defined by 
(ݔ)݂  = ݔܽ + (ݔ)݃ ݀݊ܽ ܾ = 1− ݔ + ଶݔ (ݔ)(݂݋݃) ݂ܫ  . = ଶݔ9 − ݔ9 + 3, determine a and b. 
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7 Sate Pigeon-hole Principle. Prove that if any number from 1 to 8 are chosen then two of them 
will have their sum as 9. 
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8 Sate and prove Lagrange’s theorem. [7] CO5 L2 
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