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Q.1 Write solution of the recurrence relation [6]

an = 7an−1 − 10an−2 − 2× 3n; a0 = 12, a1 = 39.

Answer.

Q.2 Write down the generating function for the sequence cr = 3r + 5. [4]

Answer.

Q.3 Let ar be the number of non-negative integer solutions to the inequality

x1 + x2 + x3 + x4 ≤ r

where 3 ≤ x1 ≤ 9, 1 ≤ x2 ≤ 10, x3 ≥ 2 and x4 ≥ 0. Write the generating function for the sequence
ar in closed form. Hence, find a20 (leave the answer in the form of

(
n
r

)
). [4+3]

Answer.

1



Q.4 Write down the number of self-conjugate partitions of 15. [4]

Answer.

Q.5 Write the rook polynomial for the chessboard in Figure 1. [6]

Figure 1:

Answer.

Q.6 If the polynomial 1− x+ x2 − x3 + · · ·+ x16 − x17 is written in the form of a0 + a1y + a2y
2 + a3y

3 +
· · ·+ a16y

16 + a17y
17, where y = x+ 1 and a′is are constants, then the value of a2 is

(
n
r

)
. Find n and

r. [6]

Answer.

Q.7 A student must answer 5 out of 10 questions on a test. The five questions that are answered must
include at least 2 of the first 5 questions. If the order of the answers is not important, in how many
different ways can this be done (write final answer as a natural number)? [5]

Answer.
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