AP Computer Science Principles • Big Idea 3: Algorithms and Programming	Exercise 2 • 3.15
EXERCISE 2 • LESSON 3.15
Design the Random Range

Name: __________________________   Period: ______   Date: __________
25 minutes  •  5 game features - choose the RANDOM call and list its outcomes
Also available online (auto-graded): apcsexamprep.com/pages/ap-csp-topic-3-15-exercise-2
You are building the random features of the GameNight app. For each feature, decide the exact RANDOM(a, b) call that produces the outcomes it needs, list every value that call could return, and count them with b − a + 1. The decisions that trip people up are the endpoints: does the feature start at 0 or 1, and is the highest value actually reachable? Vague answers like 'just use RANDOM' score zero — you must give the exact bounds.
CB Standard (required): the exact RANDOM(a, b) call + the complete list of possible results + the count (b − a + 1), for all 5 features. Enrichment (optional): note a subtler bounds or variability consideration (EK AAP-3.E.1–E.2).
Three-Step Method - use for every feature
	Step
	What to do

	Step 1 - Identify the lowest and highest value it needs
	What is the smallest outcome the feature must be able to produce, and the largest? Those become a and b. Watch whether the feature naturally starts at 0 or 1.

	Step 2 - Write RANDOM(a, b) and list every outcome
	Because both bounds are inclusive, write out a, a+1, …, b in full. If a required value is missing from your list, your bounds are wrong.

	Step 3 - Count with b − a + 1 and sanity-check
	Count the outcomes as b − a + 1 and confirm it matches how many the feature should have (a six-sided die needs 6, a coin needs 2). A mismatch means an off-by-one bound.


	Enrichment — beyond CB-required content
Enrichment (subtler bounds/variability judgment): RANDOM always returns a contiguous run of integers, each equally likely (EK AAP-3.E.1), and each run may differ (EK AAP-3.E.2). If a feature needs only some values (evens, multiples of 5) or a different low bound, you shape the raw RANDOM with arithmetic — e.g., 2 × RANDOM(1, 4) for 2, 4, 6, 8. When you finish, move to the Topic 3.15 coding page to write and run programs that generate these values and verify their range.


Scenario 1     Foundational
A single six-sided die roll: the app needs any whole number from 1 to 6, and a player must be able to roll a 6.
The lowest and highest value this feature needs:   

The exact RANDOM(a, b) call + every possible result + the count (b − a + 1):   

Enrichment — a subtler bounds or variability consideration:   

Scenario 2     Core
A coin flip stored as a number: the app needs exactly two outcomes, 0 for heads and 1 for tails.
The lowest and highest value this feature needs:   

The exact RANDOM(a, b) call + every possible result + the count (b − a + 1):   

Enrichment — a subtler bounds or variability consideration:   

Scenario 3     Core
An event picker that chooses one of three story events, numbered 1, 2, and 3.
The lowest and highest value this feature needs:   

The exact RANDOM(a, b) call + every possible result + the count (b − a + 1):   

Enrichment — a subtler bounds or variability consideration:   

Scenario 4     Challenge
A random floor for an elevator mini-game: any floor from 10 to 20 inclusive, where both 10 and 20 must be reachable.
The lowest and highest value this feature needs:   

The exact RANDOM(a, b) call + every possible result + the count (b − a + 1):   

Enrichment — a subtler bounds or variability consideration:   

Scenario 5     Challenge
A random EVEN power-up value of 2, 4, 6, or 8 — no odd numbers allowed.
The lowest and highest value this feature needs:   

The exact RANDOM(a, b) call + every possible result + the count (b − a + 1):   

Enrichment — a subtler bounds or variability consideration:   
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