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Answer Key: Operation Optimization: An 8th Grade Algorithmic Recon-
naissance Quiz

Can you streamline a warehouse's routing system or refine a DNA sequence search? Analyze the trade-offs 
between heuristic approaches and brute-force complexity.

1. An autonomous drone is mapping a forest but has limited battery. Instead of calculating every 
possible path (brute force), it uses a 'Greedy Algorithm' to always move toward the largest open space 
it sees. What is the primary trade-off of this approach?

Answer: B) It is computationally faster but may lead to a 'local optimum' instead of the best overall path.

Greedy algorithms are efficient because they make the locally optimal choice at each step; however, they do not 
always find the globally optimal solution because they don't look ahead.

2. True or False: In the context of algorithm efficiency, an algorithm with O(log n) time complexity will 
generally perform faster on a large dataset than an algorithm with O(n) complexity.

Answer: A) True

Logarithmic time (O(log n)) grows much slower than linear time (O(n)), meaning the number of operations increases 
very little even as the dataset grows significantly.

3. A logistics company wants to find the shortest delivery route that visits 50 different cities exactly 
once. This is a classic example of the Traveling Salesperson Problem. Which technique is most useful 
for managing this high level of complexity?

Answer: C) Heuristic methods

Because the Traveling Salesperson Problem is NP-hard, finding the absolute perfect solution for 50 cities is compu-
tationally expensive, so developers use heuristics—rules of thumb—to find a 'good enough' solution quickly.

4. During the 'Testing and Debugging' phase of a banking app's interest calculator, a developer inputs 
a string of text where a number should be. This is an example of testing:

Answer: B) Invalid inputs and robustness

Testing robustness involves checking how the program handles unexpected or invalid data types to ensure it doesn't 
crash in a real-world environment.
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5. True or False: Decomposition is only useful for writing code and cannot be applied to physical 
engineering problems like building a bridge.

Answer: B) False

Decomposition is a universal problem-solving skill. Engineering a bridge requires breaking the project down into 
sub-problems like foundation, structural load, and material selection.

6. While designing a search algorithm for a library database, you switch from a process that checks 
every book one-by-one to one that uses an alphabetized index. This change primarily improves the 
_______ of the system.

Answer: C) Time complexity

Moving from a linear search to an indexed or binary search reduces the number of operations needed, which is an 
improvement in time complexity.

7. You are creating an algorithm to moderate comments on a social media site. Which of these 
represents the most logical 'Problem Decomposition' for this task?

Answer: B) Identify banned keywords, analyze sentiment for aggression, and flag suspicious accounts.

Decomposition involves breaking the main goal (moderation) into specific, functional sub-tasks like keyword match-
ing and sentiment analysis.

8. True or False: If an algorithm is 'efficient,' it means it will always use the maximum amount of RAM 
available to finish the task as quickly as possible.

Answer: B) False

Efficiency involves a balance. A truly efficient algorithm optimizes for both time complexity (speed) and space 
complexity (memory usage).

9. A cybersecurity firm develops an algorithm to detect hacking attempts by looking for patterns of 
'failed logins.' To refine the algorithm, they must account for a user just forgetting their password. 
This refinement is part of:

Answer: B) Pattern recognition and logic refinement

Algorithmic thinking requires recognizing the difference between 'pattern of a hack' and 'pattern of a human error' 
to reduce false positives.
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10. When building an algorithm for a self-driving car to navigate a four-way stop, which consideration 
is the most critical for evaluating the 'Success Criteria' of the design?

Answer: C) The accuracy of detecting the order of arrival of other vehicles.

In algorithmic problem-solving, success is measured by how well the logic handles the constraints of the problem—in 
this case, following right-of-way laws safely.
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