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1. Find the cardinality of

{a + b
√

7 | a, b ∈ Q}
and justify your answer.

2



2. Find the cardinality of the set of all points in R3

whose first coordinate is algebraic, and justify your
answer.
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3. Find the cardinality of the set of all numbers in [0, 1]
whose decimal expansion uses only the digits 0 and
7. Justify your answer.
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4. Prove that the set of polynomials with rational coef-
ficients is countable.
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5. Find the cardinality of the set of all functions from
R into R. Justify your answer.
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6. Find an explicit bijection (i.e. one-to-one, onto func-
tion) between the sets R and R \ N.
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7. Find the cardinality of the set of all lines in the plane.
Justify your answer.
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8. Prove that the cardinality of the set of all finite sub-
sets of the plane is c.
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9. Let e be the real number which is the base of the
natural logarithm function. For each of the following
two sets, state whether or not it is a number field
and justify your answer. Hint: you can use the fact
that e is transcendental.
(a) {x + ye | x, y ∈ Q}

(b) {x + ye | x, y ∈ R}
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10. Prove that the following set is a number field

{a + b
√

2 + c
√

3 | a, b, c ∈ Q}.
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