Mathematics 301

Points (leave blank)

1 |2 |3 |4

Midterm 1 (100 points)

Name:

(clearly, please)

S pple

9/2917

Honor pledge: I have not given, received, or used any unauthorized assistance.

Signature

You may use a pocket calculator that is incapable of transmitting data; it may not store any user-
defined information. You also may bring a handwritten single page, letter size with notes. You can
work on the problems in any order you like. Show your work! All problems carry the same weight.
Calculation steps and explanation for statements made are a crucial part of a solution. Partial credit
will be given sparingly - rather complete one problem than start two only partially.

1) Consider an m x n chessboard. You place a figure on the bottom left corner and want to move
it to the top right corner. Each move is either one step right or one step up. In how many different
ways can you do this? Give a formula involving m and n.
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b) Let @ = €35 (as a complex number), that is a3 = 1 (You do not need to show this). Evaluate
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the sum Z a',ie. give the result as a complex number.
i=0
2 L 241 . )
@b &c@tm,féwéﬂ ?— Q¢ - 4 N qu_,/
=0 a-| 4




3) How many different 4-letter sequences can you form from the letters of the word MOUNTAIN?
Give the result as a number.
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4) How many numbers from 0 to 1000 are multiples of neither 5, 11, or 132
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5) For a positive integer n we have that 2( nn ) ( h

Give a combinatorial (i.e. describe in text a selection problern in two different ways, corresponding
to the two sides of the equation), proof for this identity. No points will be given for an algebraic
proof (such as the one given on the bottom) or an induction proof.
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Algebraic Proof for which no credit would be given: 2( ) 2 (2( 1) _2n ((2 1)1) _m




