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Answer all questions. You must show appropriate work leading to your answer for
full credit. You must work alone

1. (a) Given the arithmetic sequence with first term 9 and common
difference -2/3. (

What is the 42nd term? ." '* '*
What is the sum of the first 27 terms? °i

Work: (- *-/3} •- - I e '/.

(b) Given the geometric sequence with first term 1,000 and common
ratio 1.05. , t

What is the 17th term of the sequence? f o o o (i.os) - *-} & *-. f ~»
What is the sum of the first 20 terms? f o o o f j - i.os-^J - 33. ot,?. <?»'

I - I.oS"
Work:

- [OOO ( J . O S J 1C,1
17 to

O - fi. - A/l_ . ' -.

^2; T^T " ' '-'-°s

,000-1000^0^^ loooD_



2. (a) Solve the following recurrence relation explicitly for an

an = 3an.i - 2an_2 with ao = 1 and aj = 3 an = 3 - \ *
Whatisais?

Work:

•X - 7 t

a

(b) Solve the following recurrence relation explicitly for an

an = 4an_i - 4an.2 with ao = 2 and ai = 6 an 3 <- /»\ = a

Whatisais?
Work:

- z.

- a



3. How many of the integers between 1 and 800 (inclusive)...
(i) are divisible by 2 or 3 or 5?

Work:
oo ,
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(ii) are divisible by 5 but not by 2 or 3?
FA«/>K



4. (a) How many numbers in the range 100-799 (inclusive).

(i) have no repeated digits?
Work: ^ _ _

<iN^ ^^ _ —
-,. S . f -

(ii) are odd and have no repeated digits?
Work:

w

3* p > 5- - (l°

2-4 £

(iii) are even and have no repeated digits? 2-5"4
Work:

(b) How many 4-digit numbers are there from 1000 to 9999 (inclusive)
(i) if repetitions are allowed? 9.
Work:

Cf . |j 10 • i a



(ii) if repetitions are not allowed?
Work

(iii) if one or more digits are repeated?
Work:

5. (a) The Pigeonhole Principle shows that in any sequence of 10 natural numbers
there is a "string" of consecutive terms whose sum is divisible by 10. In the
following sequence circle that string.
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(b) A is a set containing seven different natural numbers, each less than or equal
to 21 . Use the Pigeonhole Principle to show that if the elements in each non-empty
subset of A are summed, the total for at least two of the non-empty subsets must be
equal. (Hint: How many non-empty subsets are there?)
Work:
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6. Suppose you take a test and you must answer exactly 9 of 12 questions
(a) In how many ways can you choose the questions you answer? (The order
doesn't matter)
Work:

X-X

(b) In how many ways can you choose 9 questions if you must answer all four of
the first questions?

Work:

(c) In how many ways can you choose 9 if you must answer at least three of the
last six questions and at most three of the first four questions?

Work:
• • - ^0

S ;. C ^ ) ( f > C £ > s 4

2. G ^ ( V > C t > f i ) - 4
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(d) In how many ways can you choose 9 if you must answer at least four of the
last six questions? F(^l_f_6 U±_*±

Z i_i (s-Kv)
Work: - • & . = 1^6


