G. Jagiella Programowanie 1 (Python) 2025/2026 April 14, 2026

Problem Set 6

Note: In all tasks, make sure to include a plot title, axis labels, and (if necessary) a legend
(these elements are graded).

Task 1 (1 point). Let m and m be the last two digits of your student ID number. Plot
the parametric curve given by:

cos((n+1)t) sin((m+1)t)

x(t) = cos(t) + 5 i . ,
y(t) = sin(t) + 22 ((”2+ t) , cos ((n; 1)

for ¢t € [0, 27].

Task 2 (1 point). According to Newton’s law of cooling, the temperature of a body cool-
ing in an environment with constant temperature changes over time according to:

f(t) = Tenv + (TO - Tenv)eikta

where ¢ is time (in seconds) since cooling started, T} is the initial temperature of the body
(at t = 0), Tiny is the ambient (environment) temperature, and k is the cooling constant
(depends on the situation). Plot graphs showing:
(a) Temperature of coffee (initial temperature 90°C) in room air (20°C) over 1 hour. As-
sume k = 1073.
(b) Temperature of hot metal (initial temperature 900°C) cooled in water (15°C) over 1
minutd] Assume & = 10"

Task 3 (1 point).

(a) Plot the running time of the recursive function binom(n, n//2) (Lecture 4) as a func-
tion of n for 0 < n < 30. Choose appropriate value ranges and scale type (linear or
logarithmic).

(b) Do the same for the iterative version (binom2 from module pascal.py, Lecture 5).

Task 4 (1 point). Define the sequences (ay)nen, (bn)nen 1 (Cn)nen:

- 3 (2k + 2)?
b”_2'lno(2k:+1)(2k+3)’

& 4 2 1 1
n — ]-6_k - - — .
¢ kz_% (8k+1 Sk+4 8k+5 8k:+6)
It is known that a,, — 7,0, — mic¢, — masn — 00, so ™ an be approximated using each of

the sequences (ay), (b,), and (c,). Plot the absolute errors of these approximations. Choose
appropriate scales and value ranges.

Tn practice in this scenario a large portion of heat would be lost due to sudden heating and boiling of
water in contact with the metal, not due to exchanging heat with the environment.
2 Absolute error: the absolute value of the difference between the approximation and the true value.



