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Answer Key: Conquer the Logic Layer: Advanced 10th Grade Algorith-
mic Mastery Challenge
Bridge the gap between abstract logic and efficient code by analyzing divide-and-conquer strategies and 
heuristic-driven problem solving for classroom formative assessment.

1. When designing a 'Greedy Algorithm' to find the shortest path in a network, what is the primary 
structural risk compared to using a dynamic programming approach?

Answer: B) The local optimum chosen at each step may not lead to the global optimum.

Greedy algorithms make the best choice at the present moment. In many complex problems, this local 'best' 
choice can prevent the algorithm from finding the actual globally shortest path, unlike dynamic programming which 
considers subproblem overlaps.

2. In the context of algorithm analysis, an algorithm with a time complexity of O(log n) is generally 
considered more efficient for large datasets than one with O(n).

Answer: A) True

Logarithmic time (O(log n)) grows much slower than linear time (O(n)). As the input size (n) increases, the number of 
operations for O(log n) stays very low, demonstrating superior efficiency.

3. A student is designing a social media recommendation engine. To ensure the algorithm handles 100 
million users efficiently, they should focus on _____ to minimize the search space.

Answer: B) Heuristic filtering

Heuristic filtering uses practical rules or 'shortcuts' to ignore irrelevant data quickly, which is essential for managing 
massive datasets where exhaustive searching is computationally impossible.

4. Which algorithmic strategy involves solving a problem by identifying a base case and then solving 
smaller instances of the same problem?

Answer: C) Recursion

Recursion is a fundamental computer science concept where a function calls itself. It requires a base case to terminate 
and effectively handles problems with nested structures.

5. A 'Divide and Conquer' approach to problem-solving, such as that used in Quicksort, typically 
increases the total number of operations compared to a 'Brute Force' approach.
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Answer: B) False

Divide and Conquer strategies are designed to reduce the workload. For example, Quicksort is O(n log n), which is 
much faster (fewer operations) than the O(n^2) operations characteristic of simpler brute-force sorts like Selection 
Sort.

6. During the debugging phase of a complex navigation algorithm, if the program finds a path but it is 
not the shortest, the logic error likely resides in the _____ of the algorithm.

Answer: B) Cost function

The cost function (or weight logic) determines how the algorithm evaluates which path is 'better.' If the path isn't 
optimal, the way the algorithm calculates 'distance' or 'cost' is likely flawed.

7. You are optimizing a database for a global library. To achieve O(1) time complexity for looking up a 
book by its unique ISBN, which data structure is most appropriate?

Answer: C) Hash Table

Hash tables use a hashing function to map keys to specific indices, allowing for near-instantaneous (constant time) 
lookups regardless of how many items are in the database.

8. Standard algorithmic problem decomposition requires that every subproblem must be solved using 
the exact same method as the original complex problem.

Answer: B) False

Decomposition involves breaking a problem into different types of manageable parts. Each subproblem might 
require a different specialized logic or tool to solve.

9. When an algorithm's performance degrades as the square of the input size (e.g., doubling input 
quadruples time), it is identified as having _____ complexity.

Answer: C) Quadratic

Quadratic complexity (O(n^2)) occurs when the time taken grows at the rate of the square of the input size, often 
seen in nested loops.

10. In computational thinking, what is the primary purpose of 'Abstraction' during the problem-solving 
process?

Answer: B) Hidden complexity by focusing only on essential details.
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Abstraction allows computer scientists to manage complexity by filtering out unnecessary details and focusing on 
the high-level logic required to solve the problem.
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