AP Computer Science Principles • Big Idea 3: Algorithms and Programming	Exercise 1 • 3.16
EXERCISE 1 • LESSON 3.16
Trace the Rain Simulation

Name: __________________________   Period: ______   Date: __________
25 minutes
Also available online (auto-graded): apcsexamprep.com/pages/ap-csp-topic-3-16-exercise-1
You are a quality tester for the weather app built in class. The simulation reduces all of real weather to a single 'chance of rain' number and lets RANDOM decide each day. Your job is to TRACE it by hand — determine each day's outcome and the running rainy-day count from the given rolls — then reason about what is PREDICTABLE and what is not. This is the core LO AAP-3.F part-a skill: a single trial varies, but properties across many trials (like the rainy fraction) are stable and let you draw inferences.
The Model: One Number, One Random Roll per Day
The model is: chanceOfRain ← 40. For each day, roll ← RANDOM(1, 100); the day is 'rain' if roll ≤ 40, otherwise 'shine'; a counter rainy tracks how many rainy days have occurred. Below is a log of 8 pre-recorded rolls (so your trace is checkable). Work your own trace on scratch paper before answering Part A — remember the rule uses ≤, so a roll of exactly 40 counts as rain.
	Day
	Roll — RANDOM(1, 100)
	Rain? (roll ≤ 40)
	Rainy days so far

	1
	31
	rain
	1

	2
	62
	shine
	1

	3
	40
	rain (40 ≤ 40)
	2

	4
	95
	shine
	2

	5
	8
	rain
	3

	6
	41
	shine (41 > 40)
	3

	7
	19
	rain
	4

	8
	77
	shine
	4


Model built in the Day 1 lesson (chanceOfRain = 40); notation follows the AP Computer Science Principles Exam Reference Sheet (Effective Fall 2023). RANDOM(1, 100) returns an equally likely integer from 1 to 100.
	Predict first
Before you answer Part A, predict in one sentence: across these 8 days, will the rainy FRACTION equal exactly 0.40? Why or why not?



Part A - Trace the Values
Q1  (4 pts)  Using the rolls in the log, confirm the outcome (rain/shine) for days 3 and 6, and give the running rainy-day count after each. Explain what decides each day's outcome.



Q2  (4 pts)  After all 8 days, how many were rainy, and what rainy FRACTION does that give? The model's built-in chance is 40% (0.40). Explain why the traced fraction does not equal 0.40, and what would make it closer.



Q3  (4 pts)  This model represents 'weather' with just one number and a random roll. Name two real details it removed, and explain why removing them is the correct way to DEVELOP a simulation rather than a flaw.



Q4  (3 pts)  A tester runs the real program (not this fixed log) twice and gets rainy fractions of 0.38 and 0.43. She reports a bug. Using the idea of 'changing state,' explain why two different results are correct behavior, not a bug.



Part B - Reflect (AP Exam Application)
Answer in complete sentences using the CED vocabulary. These are the same items available on the site exercise.
Q1  (3 pts)  Suppose you change chanceOfRain from 40 to 70 and rerun the 1000-day simulation. Predict how the rainy fraction changes, and explain how this single change lets you test a hypothesis without any real weather.



Q2  (3 pts)  The chanceOfRain of 40 came from ONE weather station downtown, using ONLY last summer's data. Name one real-world element this excludes, and explain the bias it could introduce when the app is used across the whole city in winter.



Q3  (2 pts)  ENRICHMENT: Give one real phenomenon where a rain-style simulation would be the RIGHT tool because the real experiment is impractical, and name which of the CED's reasons (too big, small, fast, slow, expensive, or dangerous) applies.



Q4  (0 pts)  Next step: you traced this simulation by hand. Now head to the Topic 3.16 page and type and run the harder versions, where the computer checks a deterministic property of your simulation for you.
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