
MATH 347 MIDTERM 1 SOLUTIONS

1. a) (7 points) Show that 1+ 4
√

2
7 is irrational. You may use the fact that

√
2 is irrational.

b) (6 points) Prove that any odd perfect square (i.e. an odd square of an integer) is of the form 4k+ 1 for
some k ∈ Z. (Hint: an odd number is either of the form 4k+1 or 4k+3)



2. Let x 6= 1 be a real number, and consider the sum

1+ x+ x2 + · · ·+ xn.

a) (5 points) Write this sum in summation notation.

b) (9 points) Use induction to prove that the sum above adds up to

xn+1−1
x−1

.



3. Write down the negations of the following statements avoiding phrases of negation such as “it is false
that.”

a) (5 points) Every integer can be written as x2 + y2 + z2 +w2 for some integers x,y,z,w.

b) (5 points) For any two numbers x 6= y ∈ R there is a rational number r ∈Q such that x < r < y.

c) (5 points) Every person on Earth has at least one exact look-alike.



4. (2 points each) Mark each of the following as True or False. Please justify with a few words or a
counterexample (no need to write an essay, just make me believe you understand why the answer you chose
is the right one). “Proved in class” is a fine justification as long as we did indeed prove it in class (but gets
no credit if we didn’t prove it in class).

a) If A⊂ B then P(A)⊂ P(B) where P(S) denotes the power set of S.

b) Q and R are both ordered fields.

c) The contrapositive of a statement is always equivalent to the converse of the statement.

d) For any natural number k ≤ n, we have ∏
n
i=0(i− k) = 0.


