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. Suppose that n is a positive integer.

(a) Are there any values of n such that n* + 2n3 + 2n% 4+ 2n + 1 is a perfect square?

(b) Suppose that every digit of n is 0 or 6. Is it possible that n is a perfect square? A
perfect cube? A perfect fourth power?

What is the largest value of the function f(0) = cos() + sin(6)?
What is the largest value of the function f(#) = cos(0) + 2sin(6)?

Factor 2° + z + 1 into two polynomials with integer coefficients.

Find all roots of 26 + 2% + 23 + 22 + 1 = 0.
Hint: What happens if z is a complex 5-th root of unity?

If A= (12), find all values A and vectors & such that Az = \z.
. Suppose that A and B are n X n matrices.

(a) If A2 = A and A is nonzero, must A be invertible?

(b) Prove that if AB =0 and B is nonzero, then A is not invertible.

[1991 A-2] Suppose that A and B are two different n x n matrices with real entries that
satisfy A% = B3 and A%2B = B?A. Is it possible that A% + B? is invertible?

[1990 A-5] If A and B are square matrices of the same size such that ABAB = 0, does
it follow that BABA = 07



