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Understanding projectile motion is fundamental in physics education, especially when
exploring real-world applications such as feeding a monkey by launching objects. In "Feed
The Monkey," students are encouraged to analyze the physics behind projectile behavior,
including variables like initial velocity, launch angle, and gravitational acceleration. This
article provides a comprehensive, SEO-structured answer key specifically addressing Page
3, Activity B, Question: As. By delving into the core concepts, detailed calculations, and
practical insights, students and educators can better grasp the principles at play in this
engaging activity.

---

Overview of the "Feed The Monkey" Activity

Before exploring the specific question, it's essential to understand the context of the
activity. "Feed The Monkey" is designed to demonstrate projectile motion by simulating the
launching of a projectile intended to land in a target zone—symbolized by feeding a
monkey. The activity involves:

- Calculating the initial velocity required to reach a certain distance.
- Understanding how launch angles affect projectile range.
- Applying kinematic equations to determine projectile path.

Page 3, Activity B, focuses on analyzing the relationship between the launch parameters
and the projectile's landing point, especially considering the variable "As" (which typically
denotes a specific distance or parameter in the problem set).

---

Understanding the Question: "As"

The question "As" generally refers to a specific variable or condition within the activity.
While the exact wording can vary, it often asks students to determine or analyze:

- The value of "As" based on given initial conditions.
- How "As" influences the projectile's range or landing position.
- The relationship between "As" and other parameters like initial velocity and launch angle.



In many cases, "As" might represent a target distance, the position of the monkey, or a
particular point along the projectile's trajectory.

---

Key Concepts in Projectile Motion Relevant to
"As"

To effectively answer the question, students should understand the core physics concepts
involved:

1. Kinematic Equations for Projectile Motion

Projectile motion involves two components:

- Horizontal motion (constant velocity, neglecting air resistance)
- Vertical motion (accelerated due to gravity)

The primary equations used:

- Horizontal distance: \( x = v_{0x} \times t \)
- Vertical displacement: \( y = v_{0y} \times t - \frac{1}{2} g t^2 \)
- Range: \( R = \frac{v_0^2 \sin 2\theta}{g} \)

Where:
- \( v_0 \) is initial velocity
- \( \theta \) is launch angle
- \( g \) is acceleration due to gravity (~9.8 m/s²)
- \( t \) is time of flight

2. Effect of Launch Angle

The launch angle (\( \theta \)) significantly impacts the projectile's range:

- 45° generally produces maximum range.
- Angles less than 45° produce shorter ranges.
- Angles greater than 45° produce shorter ranges but higher trajectories.

3. Relationship Between Initial Velocity and Range

Range depends on initial velocity and launch angle:

\[ R = \frac{v_0^2 \sin 2\theta}{g} \]

This formula indicates that increasing initial velocity increases the range proportionally,
assuming other factors remain constant.

4. The Significance of "As"



In the context of the activity, "As" might be:

- The target distance the projectile must reach.
- A specific segment along the projectile's path.
- A variable to be calculated based on given parameters.

Understanding how "As" fits into these equations is crucial for deriving its value.

---

Step-by-Step Approach to Solve for "As"

Here's a structured approach to determine "As" in the activity:

Step 1: Identify Known Variables

Gather all given data:
- Initial velocity (\( v_0 \))
- Launch angle (\( \theta \))
- Gravitational acceleration (\( g \))
- Any known distances or times

Step 2: Determine the Relevant Equation

Depending on what "As" represents, select the appropriate kinematic equation. For
example:

- If "As" is a horizontal distance: use \( x = v_{0x} \times t \)
- If "As" is related to maximum height or other trajectory features, use the corresponding
equations.

Step 3: Calculate Time of Flight

For a given launch angle and initial velocity:

\[ t_{total} = \frac{2 v_0 \sin \theta}{g} \]

This is the total time the projectile spends in the air.

Step 4: Calculate Horizontal Range

Using:

\[ R = v_{0x} \times t_{total} = v_0 \cos \theta \times t_{total} \]

or the simplified formula:

\[ R = \frac{v_0^2 \sin 2\theta}{g} \]



Step 5: Solve for "As" Based on the Context

- If "As" is the range needed to hit the target, compare the calculated range to the target
distance.
- Adjust initial velocity or launch angle as necessary to match "As."

Step 6: Verify and Cross-Check

Ensure calculations are consistent with the activity's parameters and real-world physics
principles.

---

Sample Calculation for "As"

Suppose the activity provides:

- \( v_0 = 20\, \text{m/s} \)
- \( \theta = 45^\circ \)
- \( g = 9.8\, \text{m/s}^2 \)

The goal: find "As," the range at which the projectile lands.

Step 1: Calculate \( R \):

\[ R = \frac{v_0^2 \sin 2\theta}{g} \]

\[ R = \frac{(20)^2 \times \sin 90^\circ}{9.8} \]

\[ R = \frac{400 \times 1}{9.8} \approx 40.82\, \text{meters} \]

Result: "As" ≈ 40.82 meters.

If the target (the monkey) is at this distance, the projectile will land there, allowing students
to verify the effectiveness of their launch parameters.

---

Practical Tips for Students

- Always double-check units and conversions.
- Recognize the role of launch angle in optimizing projectile range.
- Use graphical methods or simulation tools for visual understanding.
- Consider air resistance negligible unless specified otherwise.
- Explore how varying "As" influences the required initial velocity or launch angle.



---

Common Mistakes and How to Avoid Them

- Misapplying equations: Remember that range depends on \( \sin 2\theta \), not just \( \sin
\theta \).
- Incorrect angle conversions: Ensure angles are in radians when using trigonometric
functions.
- Ignoring gravity: Always include \( g \) in calculations.
- Overlooking initial velocity units: Confirm velocities are in m/s for SI consistency.
- Neglecting total time of flight: Essential for calculating horizontal displacement.

---

Conclusion: Mastering "As" in Projectile Motion

The key to solving "As" in the "Feed The Monkey" activity lies in understanding the
fundamental physics principles governing projectile motion. By systematically applying
kinematic equations, considering the influence of initial velocity and launch angle, and
carefully interpreting the problem's parameters, students can accurately determine the
value of "As" and relate it to real-world applications. This deep understanding not only
enhances problem-solving skills but also provides insight into the physics behind projectile
behavior, crucial for further studies and practical applications.

---

Additional Resources for Further Learning

- Physics textbooks on projectile motion
- Interactive simulation tools (e.g., PhET simulations)
- Video tutorials explaining projectile range calculations
- Practice problems with varying parameters to strengthen understanding

---

By mastering the concepts outlined in this guide, students will confidently approach the
"Feed The Monkey" activity and similar physics problems involving projectile motion,
ensuring a thorough grasp of the subject matter and improved academic performance.

Frequently Asked Questions



What is the main objective of Activity B in 'Feed The
Monkey' related to projectile motion?
The main objective is for students to analyze how the angle and initial velocity affect the
projectile's range and to understand the concepts of projectile motion by predicting and
verifying the monkey's catch.

How does changing the launch angle influence the
projectile's trajectory in Activity B?
Adjusting the launch angle alters the height and distance of the projectile, with certain
angles maximizing the range, typically around 45 degrees, to successfully 'feed the
monkey'.

What role does initial velocity play in the success of
feeding the monkey in the activity?
A higher initial velocity increases the projectile's range, making it easier to reach the
monkey at a distance, while too low a velocity may cause the projectile to fall short.

Why is understanding the concept of gravity important
in solving Question: 'As' in Activity B?
Gravity affects the downward acceleration of the projectile, so understanding its role helps
students predict the projectile's path and determine the correct launch parameters to hit
the target.

What mathematical tools are useful for solving the 'As'
question in this activity?
Kinematic equations, trigonometry, and projectile motion formulas are essential for
calculating the projectile's range, maximum height, and time of flight.

How can students verify their predictions in the 'Feed
The Monkey' activity?
Students can compare their calculated trajectories with actual experimental data or
simulated results to see if their predictions successfully 'feed the monkey'.

What common misconceptions might students have
when solving 'As' in this activity?
Students might underestimate the effect of launch angle, neglect air resistance, or assume
constant velocity, leading to inaccurate predictions of the projectile's path.



What strategies can help students improve their
understanding of projectile motion in this activity?
Using visual aids like graphs, conducting multiple trials with different parameters, and
applying step-by-step calculations can enhance understanding and accuracy in predicting
projectile trajectories.

Additional Resources
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Projectile motion is a fundamental concept in physics that helps us understand how objects
move when they are launched into the air under the influence of gravity. The "Feed The
Monkey" activity is designed to engage students with hands-on experimentation, allowing
them to explore the principles of projectile motion through a playful scenario involving a
monkey and a banana. The specific question "As" on page 3, Activity B, challenges students
to analyze the relationship between variables such as initial velocity, angle, and the
trajectory of the projectile. This review aims to provide a comprehensive, detailed analysis
of the answer key to this question, highlighting the key concepts, common misconceptions,
and pedagogical strategies involved.

---

Understanding the Context of "Feed The Monkey"
Activity

Overview of the Activity
The "Feed The Monkey" activity is a simulation-based experiment where students predict
and verify the correct angle and initial velocity needed for a projectile (banana) to land into
a monkey’s basket. It emphasizes core principles such as the independence of horizontal
and vertical motion, the effect of gravity, and the importance of initial conditions in
projectile motion.

Purpose of the Question "As"
The question "As" typically asks students to analyze how one variable affects another within
the context of projectile motion. Usually, it involves understanding the relationship between
the launch angle, initial velocity, and the resulting trajectory — for example, "As the launch
angle increases, what happens to the range?" or "As the initial velocity increases, how does
the landing point change?"

Knowing the purpose of the question helps clarify the reasoning process and guides



students toward accurate conclusions about projectile behavior.

---

Analysis of the Question and Its Answer Key

Key Concepts Addressed
- Projectile Range and Launch Angle: The range of a projectile depends on the initial
velocity and launch angle, with the maximum range typically achieved at a 45° angle
(assuming level ground).
- Independence of Horizontal and Vertical Motion: Horizontal motion occurs at a constant
velocity, while vertical motion is uniformly accelerated due to gravity.
- Effect of Initial Velocity: Increasing initial velocity increases the range, provided the angle
remains optimal.
- Impact of Launch Angle: Changing the angle affects the height and distance traveled, with
a trade-off between maximum height and horizontal range.

Typical Question "As" and Its Expected Answer
A common form of the question might be:
"As the launch angle increases from 0° to 90°, how does the range change?"

The answer, based on physics principles, is:
- The range initially increases, reaching a maximum at about 45°, and then decreases as
the angle approaches 90°.
- Specifically, the range \( R \) is proportional to \( \sin 2\theta \), where \( \theta \) is the
launch angle.
- Therefore, as the launch angle increases from 0° to 45°, the range increases, and as it
increases beyond 45°, the range decreases.

---

Detailed Breakdown of the Answer Key

Mathematical Foundations
The key to understanding the "as" relationship lies in the range formula for projectile
motion:

\[
R = \frac{v_0^2 \sin 2\theta}{g}
\]



where:
- \( R \) = range
- \( v_0 \) = initial velocity
- \( \theta \) = launch angle
- \( g \) = acceleration due to gravity

This formula reveals a few crucial points:
- The range is maximized when \( \sin 2\theta \) reaches its maximum value, which is 1.
- Since \( \sin 2\theta \) peaks at \( 2\theta = 90^\circ \), the optimal launch angle \( \theta \)
is \( 45^\circ \).

Implication:
- As \( \theta \) increases from 0° to 45°, \( R \) increases proportionally to \( \sin 2\theta \).
- Beyond 45°, \( R \) decreases because \( \sin 2\theta \) diminishes.

Answer key highlight:
- "As the launch angle increases from 0° to 45°, the range increases, reaching a maximum
at 45°. Beyond 45°, the range decreases."

---

Common Student Misconceptions Addressed
- Misconception: "Increasing the launch angle always increases the range."
Correction: The range is maximized at 45°, not at 90°, due to the \( \sin 2\theta \)
dependence.
- Misconception: "The initial velocity doesn't affect the shape of the trajectory."
Correction: Increasing \( v_0 \) increases the range proportionally to \( v_0^2 \), affecting
how far the projectile lands.
- Misconception: "Horizontal and vertical motions are interconnected."
Correction: They are independent; acceleration due to gravity affects only vertical motion.

---

Pedagogical Features and Recommendations

Strengths of the Answer Key
- Clear linkage between theory and simulation: The answer key effectively ties the
mathematical formulas to the observed simulation results.
- Use of visual aids: Graphs of \( R \) vs. \( \theta \) help students visualize the relationship.
- Step-by-step reasoning: Breaking down the dependency of range on \( \sin 2\theta \)
clarifies the "as" relationship.



Areas for Improvement
- Inclusion of real-world considerations: Air resistance and launch height differences are
ignored; discussing their effects could deepen understanding.
- Further exploration: Encouraging students to experiment with varying \( v_0 \) and \(
\theta \) simultaneously could enhance comprehension.
- Addressing misconceptions directly: Explicitly confronting common errors helps prevent
misconceptions from taking root.

---

Features and Practical Tips for Teaching
- Use interactive simulations: Tools like PhET or Vernier allow students to manipulate launch
angle and velocity to observe the "as" relationships dynamically.
- Emphasize the symmetry of the sine function: Explaining why the maximum occurs at 45°
helps solidify the mathematical basis.
- Relate to real-world scenarios: Discussing sports, artillery, or space launches can make
the concepts more tangible.

---

Summary and Final Thoughts
The answer key to the "Feed The Monkey" activity, especially for the question "As,"
effectively encapsulates the core physics principles behind projectile motion. It emphasizes
the relationship between launch angle and range, rooted in the sine function that governs
the trajectory's maximum distance. Understanding this relationship is vital for students to
develop intuition about projectile motion and to accurately interpret simulation results or
real-world phenomena.

By correctly identifying how variables influence each other—particularly how the launch
angle affects the range—students gain a deeper appreciation of the interplay between
different parameters in projectile motion. The answer key's clarity, combined with visual
and mathematical explanations, provides a solid foundation for learners to build upon. With
additional emphasis on misconceptions and real-world applications, educators can further
enhance the learning experience, making projectile motion an intuitive and engaging topic
for all students.
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