Math 304 Name:

Midterm Exam 1

Spring 2014

Instructions: Write your name above. No books, calculators, notes

or tables are allowed. You may assume results
proven in class. There is no credit for an unjusti-

fied answer or inaccurate references.

Prob. Possible Score
points

la 25
1b 25
2a 25
2b 25

3 25
4a, 5
4b 20

5 25

6 25

TOTAL 200
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Consider the sequence of numbers A,, defined by:
A'fl+2 = 5An+1 - 6An, A() = 0, Al = ].

la). Show by induction that A, is given by the formula:

A, =3"-2"
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1b). Express the generating function for the sequence A, as a ratio of two polynomials.
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2a. Find the greatest common divisor of the numbers 252 and 198 using the Euclidean

algorithm.
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2b. Nitu has several samples of two types of boxes that weigh 252 grams and 198 grams
respectively. He would like to verify the weight of a new box of weight 360 grams using a
weighing scale. Can he do so? Justify your answer.
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3. Find the smallest positive integer x that is a simultaneous solution of the equations:

2xr =1 mod 3
3x=2 mod?5
5c=3 mod 2
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4a). State the binomial expansion of the expression (z + y)".
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4b). Give values to z and y in the binomial expansion to show that:

B+ 6= ()6 0)-
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5. Show that for any positive integer n, we have:

P +3n2+2n=0 mod 6.
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6. Find all incongruent solutions mod 32 of the equation:

2% —1=0 mod 32.
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