AP Computer Science Principles • Big Idea 3: Algorithms and Programming	Exercise 1 • 3.5
EXERCISE 1 • LESSON 3.5
Trace the Gate

Name: __________________________   Period: ______   Date: __________
25 minutes
Also available online (auto-graded): apcsexamprep.com/pages/ap-csp-topic-3-5-exercise-1
You are the operator at The Gauntlet's entry gate, reading each rider's data off their wristband and evaluating the ride's rules by hand. The table below lists comparisons and logical expressions in exam pseudocode; the rider's values are given. Your job is to EVALUATE each expression to true or false — substitute the values, then decide — and answer questions about who boards. This is the core skill for LO AAP-2.E and AAP-2.F: read a Boolean expression and determine its single true-or-false value.
The Gauntlet Entry Gate: One Rider's Wristband
This rider's wristband reads: height = 48, age = 10, hasTicket = true, rideOpen = true, isVIP = false. Evaluate each expression using those values. For a relational comparison, substitute the numbers and judge true or false. For a logical expression, evaluate each operand to a Boolean first, then apply NOT, AND, or OR. Remember: ≥ and ≤ include the boundary, and OR is inclusive.
	Line
	Expression
	Substitute the values
	Evaluates to
	What to notice

	1
	height ≥ 48
	48 ≥ 48
	true
	≥ includes the boundary, so the exactly-48 rider passes

	2
	height > 48
	48 > 48
	false
	strict > excludes 48 — same numbers as line 1, opposite result

	3
	age > 12
	10 > 12
	false
	10 is not greater than 12, so this rider is under the solo-ride age

	4
	height ≥ 48 AND hasTicket
	true AND true
	true
	AND needs BOTH operands true; both are, so the rider may board

	5
	isVIP OR hasTicket
	false OR true
	true
	OR needs at least one true; hasTicket supplies it

	6
	NOT rideOpen
	NOT true
	false
	NOT reverses true to false — the gate is not shut, since the ride is open


Expressions use the AP Computer Science Principles Exam Reference Sheet relational operators (=, ≠, >, <, ≥, ≤) and logical operators (NOT, AND, OR); notation follows the sheet (Effective Fall 2023).
	Predict first
Before you answer Part A, predict in one sentence: with this wristband, will the full rule 'height ≥ 48 AND hasTicket AND rideOpen' let the rider board? Why or why not?



Part A - Evaluate the Expressions
Q1  (4 pts)  Lines 1 and 2 use the SAME numbers (48 and 48) but give opposite results. Evaluate each, and explain in one sentence exactly which operator difference causes the opposite outcome.



Q2  (4 pts)  Evaluate line 4, height ≥ 48 AND hasTicket, showing each operand first. Then state what would happen to the result if hasTicket were false, and why.



Q3  (4 pts)  Evaluate line 5, isVIP OR hasTicket. This rider is not a VIP. Explain why the expression is still true, and state the only situation in which this OR would be false.



Q4  (3 pts)  Evaluate line 6, NOT rideOpen, and explain in your own words what NOT did to the value it was given. Did it change the variable rideOpen?



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)  A classmate says 'if isVIP and hasFastPass are BOTH true, then isVIP OR hasFastPass must be false, because you can't use both perks.' Explain precisely why this is wrong using the reference-sheet definition of OR.



Q2  (3 pts)  Write an expression that is true exactly when a rider is NOT tall enough (the minimum is 48 inches). Then evaluate it for a rider whose height is 45, showing every step.



Q3  (2 pts)  ENRICHMENT: The full boarding rule is height ≥ 48 AND hasTicket AND rideOpen. Explain why one false operand anywhere makes the whole rule false, and contrast that with how an OR of the same three operands would behave.



Q4  (0 pts)  Next step: you evaluated these by hand. Now head to the Topic 3.5 page and type and run the harder versions, where the computer checks each Boolean result for you.
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