
BCYouthSTEAM Contest Prep Problems

The difficulty for these questions are in the range of 10-15 out of the 30 questions that will
appear. Any form of research is allowed for these questions and the same rules will apply
during the actual contest. Answers will be released 1-2 weeks before the start of the contest.

The following STEAM topics are set to appear in the contest but are not present here:

• Astronomy

• Computer Science

• English Literature

• Finance

• Pathology

• Psychology

• Statistics

• Visual Art

1 Tasha’s Lab: Chemistry

In an experiment, you see that your friend Tasha has two test tubes connected by a rubber
tubing. Each test tube appears to have clear, but different, solutions, and there is a label
A on one and B on the other. You see her add some white powder of sodium bicarbonate
to test tube A, and some bubbling occurs. Miraculously, the solution in test tube B turns
slightly white and cloudy!

This is actually a well-known procedure to test for the presence of a certain gas. If that
solution in test tube B only contained one compound dissolved aqueously in water, what is
the chemical formula of that compound?

2 Periods of Springs: Physics

Suppose that we have two springs of spring constants k1 = 40 N/m and k2 = 30 N/m and a
block of some mass. Two set-ups are shown below with the springs connected to the block
in parallel and in series.

What is the numerical ratio of the period of oscillation of the block with the springs attached
in parallel to the period when the springs are attached in series? Give your answer to 3
significant figures.
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3 Guess the Score: Music

Below is an image of a section of the score of a certain musical composition. What year was
this piece composed?

4 Obi’s TikTok Dilemma: Math

We’ve all been there: keep scrolling or no? Obi constantly faces this dilemma every time he
goes on TikTok. His feed is filled with 3 categories: sports, recent TikTok trends, and memes.
Sports take up 20% of his feed, recent trends 30% of his feed, and the memes account for
the rest. Every time he sees sports, recent TikTok trends, or meme videos, there is a 0.5%,
1.5%, or 0.2% chance, respectively, that he closes TikTok.

After n videos, the probability of Obi turning off TikTok is greater than 99%. What is n?

5 The Powerhouse of the Cell: Biology

We like to say that the mitochondria is the powerhouse of the cell. However, this is dis-
criminatory to prokaryotes such as bacteria and archaea that don’t have mitochondria, and
instead respire via the plasma membrane and cytoplasm.

In eukaryotes, mitochondria have cristae, folds that occur in the inner mitochondrial mem-
brane, that increase surface area and thus the rate of cellular respiration. It was thought
that bacteria had a similar structure for the same purpose. However, with advancement
in research and technology in the 1970s and 1980s, there is now a general consensus these
structures don’t exist in living cells. What is the specific name of these structures?
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