
General advice on calculus exam questions

There will be three calculus questions, one based on each of the
three chpaters of our lecture notes.

Each question will have four parts, (a),(b),(c),(d), all of the same
weight (similar to the 2019 summer paper).

All questions must be answered for full marks.
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2019 Calculus Question on Chapter 2 (four parts)

(a) (5 marks) Determine the cardinality of each of the following finite
subsets of R.
(i) Z ∩ [1, 3].
(ii) Z ∩ (1, 3)
(iii) The set of integers x for which x2 ≤ 10.
(iv) The set of prime numbers that are less than 20.
(v) The set of solutions in R of the equation x4 − 1 = 0.

Dr Rachel Quinlan 2 / 5



2019 Calculus Question on Chapter 2 (four parts)

(b) (5 marks) What does it mean for an infinite set to be countable?
Show that the set Z of integers is countable, and give an example of
an infinite set that is not countable.
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2019 Calculus Question on Chapter 2 (four parts)

(c) (5 marks) Let

S :=

�
n2 − 2n

n2 + 1
: n ∈ Z

�
.

Determine, with explanation, the infimum and supremum of S .
Does S have a maximum and/or a minimum element?
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2019 Calculus Question on Chapter 2 (four parts)

(d) (5 marks) Give an example of a set of real numbers that

(i) has a supremum but no infimum;
(ii) has a maximum and an infimum but no minimum;
(iii) has neither a supremum nor an infimum.
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