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1. (*) For each of the following cases, write down a sequence or explain why it is impossible to find
one:

(a) Bounded with limit equal to 1.
(b) Alternating with limit equal to 0.
(c) Alternating with limit equal to 2.
(d) Alternating and unbounded.
(e) Alternating and decreasing.
(f) Increasing and without a limit.
(g) Decreasing with limit 3.

2. Write down the first 5 terms of the sequences

(a) ck = 1− 3(−k) (b) gn = (n + 1)n (c) an = n(n + 1)2−n

and study their properties (monotonicity, boundedness, alternating or not, limit).

3. (a) Let fn = an+b be an arithmetic sequence. Study its limit in dependence on the real parameters
a and b.

(b) Let gn = c · rn be a geometric sequence. Study its limit in dependence on the real parameters
c and r.

4. Show that f(x) = 2x2 − 3x + 1 is continuous at x = 2 by calculating the difference f(2 + ε)− f(2)
and seeing that it tends to zero when ε→ 0. (Yes, the theory says that polynomials are continuous
functions at all real numbers, but this exercise asks you to prove it in this particular case.)

5. (*) Calculate the following limits or explain why they do not exist:

(a) lim
x→∞

x3 + 2x + 9
(x + 1)(x2 − 5x + 1)

(b) lim
x→∞

(
x2 + 3x + 5

x + 1
− x2 − 1

x− 1

)
(c) lim

x→−3

x2 + 9
x + 3

6. Write a rational function r(x) with the following properties:

lim
x→−∞

r(x) = 2, lim
x→0+

r(x) = +∞, lim
x→3

r(x) = 1


