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Understanding the concepts of distance and bearing is fundamental in navigation,
geography, and even everyday activities like walking or traveling. When a boy starts at
point A and walks through a series of directions, calculating the total distance traveled
and the bearing from the starting point to the final point becomes an interesting problem
that combines basic geometry and trigonometry. In this article, we will explore how to
solve such problems step-by-step, focusing on the scenario where a boy starts at point A,
walks 3 km east to point B, then walks 4 km north to point C, and we need to find the
straight-line distance from A to C, along with the bearing from A to C.

Understanding the Scenario

The problem involves a series of movements:
- Starting at point A.

- Walking 3 km east to reach point B.

- Walking 4 km north to reach point C.

Our goal is to determine:

1. The straight-line distance from A to C (the direct distance).
2. The bearing from A to C, which indicates the direction from A to C relative to the north.

To approach this, it’s essential to understand the concepts of coordinate systems, vectors,
and how to compute distances and bearings.

Representing the Movements Geometrically

To analyze the problem effectively, we can model the scenario using a coordinate plane:

- Assign point A at the origin, with coordinates (0, 0).
- Since the boy walks 3 km east to reach B, B's coordinates will be (3, 0).
- From B, he walks 4 km north to reach C, which will be at (3, 4).



This simple coordinate setup allows us to apply geometric formulas to find the distance
and bearing.

Coordinates of Points

| Point | Coordinates | Explanation |

I | I |

| A| (0, 0) | Starting point at origin |

| B|](3,0)]| 3 km east of A |

| C|(3,4) |4 km north of B (and thus 4 km north of A's east point) |

Calculating the Distance from A to C

The straight-line distance from point A (0, 0) to point C (3, 4) can be found using the
distance formula derived from the Pythagorean theorem:

\[
\text{Distance} = \sqrt{(x 2-x 1)"2 + (y 2-y 1)"2}
\]

Applying the coordinates:

\[

\text{Distance} = \sqrt{(3-0)"2 + (4-0)"2} = \sqrt{372 + 472} =\sqrt{9 + 16} =
\sqrt{25} = 5\, \text{km}

\]

Result: The direct distance from A to C is 5 km.

Finding the Bearing from A to C

The bearing indicates the direction from the starting point (A) to the target point (C).
Bearings are usually expressed in degrees, measured clockwise from the north (0°).

Step 1: Determine the Direction of the Line AC
From the coordinates, the vector from A to C is:

\[



\vec{AC} = (3, 4)
\]

- The x-component (east-west) is 3 km east.
- The y-component (north-south) is 4 km north.

Step 2: Calculate the Angle Relative to North

To find the bearing, we need to calculate the angle that line AC makes with the north
direction.

- The angle 0 relative to the north (positive y-axis) can be found using the tangent
function:

\[
\tan \theta = \frac{\text{opposite} } {\text{adjacent}} = \frac{\text{East
component} } {\text{North component}} = \frac{3} {4}

\]

- Therefore,

\[

\theta = \arctan \left(\frac{3} {4 }\right)
\]

Using a calculator:

\[
\theta \approx \arctan(0.75) \approx 36.87 ~\circ

\]
Step 3: Express the Bearing
Since the vector points northeast, the bearing from A to C is:

\[
\text{Bearing} = 0"\circ\, \text{(north)} + 36.87~\circ\, \text{(towards east)}
\]

In bearing notation (measured clockwise from North):

\[

\boxed{

\text{Bearing} \approx \text{N }36.87~\circ \text{ E}
}

\]

This means the direction from A to C is approximately 36.87 degrees east of due north.



Summary of Results

| Parameter | Value | Explanation |

| Distance from A to C | 5 km | Straight-line distance between start and end points |
| Bearing from A to C | N 36.87° E | Direction measured clockwise from north |

Practical Applications of Distance and Bearing
Calculations

Understanding how to compute distances and bearings from coordinate data has
numerous practical applications:

- Navigation and Map Reading: Pilots, sailors, and hikers often use bearings and distances
to determine their position and course.

- Surveying and Land Measurement: Accurate calculation of distances and bearings helps
in land division and property mapping.

- Engineering and Construction: Precise measurements are critical for designing
structures and infrastructure.

- Military and Tactical Operations: Navigation relies heavily on bearings and distances to
move assets efficiently.

Additional Tips for Solving Similar Problems

- Always assign a clear coordinate system to simplify calculations.

- Use the Pythagorean theorem for calculating direct distances between two points.

- Use tangent functions to find angles relative to cardinal directions.

- Remember bearings are measured clockwise from North, so adjust calculations
accordingly.

- For complex paths, break movements into components, analyze each, then combine
results.

Conclusion

The scenario of a boy walking from point A to B and then to C provides an excellent
example of how basic geometry and trigonometry are applied in real-world navigation
problems. By representing movements in a coordinate plane, calculating the straight-line



distance using the Pythagorean theorem, and determining the bearing through
trigonometric functions, we gain a comprehensive understanding of the positional
relationships involved. Mastering these skills not only enhances mathematical proficiency
but also equips individuals with essential tools for navigation, surveying, engineering, and
many other fields.

In summary:

- The distance from the starting point A to the final point C is 5 km.
- The bearing from A to C is approximately N 36.87° E.

By practicing such problems, students and enthusiasts can develop a stronger grasp of
spatial reasoning and apply these concepts effectively in various practical scenarios.

Frequently Asked Questions

What is the initial starting point in the problem?

The initial starting point is point A.

How far does the boy walk from A to B, and in which
direction?

He walks 3 km east from A to B.

What is the distance and direction from B to C?

He walks 4 km north from B to C.

How can we determine the straight-line distance from A
to C?

By using the Pythagorean theorem on the right-angled triangle formed by the movements
east and north.

What is the formula to calculate the distance between
points A and C?

Distance = V(east-west distance)”™2 + (north-south distance)”2, which is V(3)"2 + (4)"2
= 5 km.

What is the bearing of point C from point A?

The bearing from A to C is approximately 53.13 degrees northeast.



How do we find the bearing from A to C?

By calculating the angle using trigonometry, specifically tan 6 = opposite/adjacent, then
converting to bearing.

Can you explain how to interpret the bearing in this
context?

The bearing indicates the direction from A to C measured clockwise from due north.

What are the key steps to solve this problem?

Identify movements, use the Pythagorean theorem for distance, and trigonometry for
bearing calculation.

Why is it important to understand directions and
distances in such problems?

They help in accurately determining locations and navigating from one point to another
using geometry and trigonometry.

Additional Resources
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Understanding the journey of a boy moving through different directions might seem
straightforward at first glance, but when it comes to calculating the precise distance and
bearing from the starting point, the problem involves core principles of geometry,
navigation, and trigonometry. This scenario, often encountered in navigation, surveying,
and geographical mapping, provides a practical example of how to analyze movements on
a coordinate plane. In this article, we will delve into the steps required to determine the
straight-line distance from the starting point to the final location and the bearing—a
directional measure expressed in degrees from a reference direction—of that final position
relative to the starting point.

Understanding the Scenario and Its Components

Before we calculate the distance and bearing, it’s essential to comprehend the problem's
layout, the directions involved, and the key concepts at play.

The Path of the Boy

- Starting Point (A): The initial position of the boy.



- First Movement: He walks 3 kilometers east to reach point B.
- Second Movement: From B, he walks 4 kilometers north to reach point C.

Visual Representation
Imagine a coordinate system where:

- The origin (0,0) represents point A.
- Moving east corresponds to increasing the x-coordinate.
- Moving north corresponds to increasing the y-coordinate.

Using this framework:

- Point A: Located at (0, 0).
- Point B: After moving 3 km east from A, B is at (3, 0).
- Point C: After moving 4 km north from B, C is at (3, 4).

The task is to find:

1. The straight-line distance from A (0,0) to C (3,4).
2. The bearing of point C from point A, which indicates the direction relative to due north
or east.

Calculating the Distance from A to C

The journey from A to C can be viewed as a direct line connecting these two points in the
coordinate plane. This direct distance is known as the straight-line distance or
displacement.

Applying the Distance Formula

The distance \(d\) between two points \((x 1, y 1)\) and \((x 2, y 2)\) in a plane is given by
the Pythagorean theorem:

\[
d=\sqrt{(x 2-x 1)"2 +(y 2-y 1)"2}
\]

For our scenario:

-\((x 1,y 1) = (0, 0)\)
-\((x 2,y 2) = (3, 4))

Plugging in these values:

\[
d=\sqrt{(3-0)"2+(4-0)"2} =\sqrt{372 + 472} = \sqrt{9 + 16} = \sqrt{25} =5



\text{ km}
\]

Thus, the distance from A to C is 5 kilometers.

Significance of the Distance

This result aligns with the well-known 3-4-5 right triangle, a classic example used to
illustrate the Pythagorean theorem. The problem's simplicity conceals the practical

importance of understanding how movements in orthogonal directions combine to produce
a direct displacement, which is crucial in navigation and mapping.

Determining the Bearing of Point C from A

While the distance tells us how far the boy has traveled in a straight line, the bearing
indicates the direction of point C relative to A. Bearings are measured in degrees
clockwise from the north direction, providing a standardized way of expressing direction.
Understanding Bearings

- Bearing from North: The angle measured clockwise from due north (0°) to the line
connecting the starting point to the endpoint.

- Example: A bearing of 045° indicates a direction northeast, while 135° indicates
southeast.

Calculating the Bearing

Given the coordinates:

- Starting point A: (0,0)
- Final point C: (3,4)

The vector from A to C:
\[

\vec{AC} = (3, 4)

\]

The direction of this vector relative to north is determined by calculating the angle 6
between the north direction (positive y-axis) and the line AC.

Step 1: Find the angle relative to the east axis
Using the components:

- The east component: 3 km
- The north component: 4 km



The angle \(\alpha\) relative to the east (x-axis) can be found using the tangent function:

\[

\alpha = \arctan\left(\frac{\text{north component} } {\text{east component} }\right) =
\arctan\left(\frac{4} {3 }\right)

\]

Calculating:

\[
\alpha \approx \arctan(1.3333) \approx 53.13"\circ

\]

This is the angle east of north, but since the coordinate system defines east as 0°, and
north as 90°, we need to convert this to a bearing from north.

Step 2: Convert to bearing from North

- The bearing is measured clockwise from North.
- The vector points 3 km east and 4 km north, putting the point in the northeastern
quadrant.

In navigation, the bearing is calculated as:

\[
\text{Bearing} = 90" \circ - \alpha
\]

However, more straightforwardly, for a point with coordinates \((x, y)\), the bearing from
North is:

\[
\text{Bearing} = \arctangent\left(\frac{\text{east}}{\text{north} }\right)

\]

But since bearings are measured clockwise from North, the actual calculation is:

\[
\text{Bearing} = \arctan\left(\frac{\text{east}} {\text{north} }\right)
\]

Given the values:

\[
\text{Bearing} = \arctan\left(\frac{3} {4 }\right) \approx 36.87 ~\circ
\]

This angle is measured east of north, meaning the bearing from A to C is approximately
36.87° east of north, or simply:

\[



\boxed{

\text{Bearing} \approx 037 ~\circ
}

\]

Final Note on Bearing

In navigation, bearings are often expressed with three digits. Since the direction is
northeast at approximately 37°, the bearing from A to C is 037°.

Summary and Practical Implications

The journey of the boy from point A to point C exemplifies fundamental principles of
coordinate geometry and navigation:

- The straight-line distance from the starting point to the final position is 5 km.
- The bearing of the final point relative to the starting point is approximately 037°,
indicating a direction slightly northeast.

These calculations are essential in various fields such as:

- Navigation: Pilots and sailors use bearings and distances to determine routes.

- Surveying: Land surveyors rely on these principles to map plots accurately.

- Geography: Understanding displacement helps in mapping and geographic information
systems (GIS).

Practical Steps to Solve Similar Problems

1. Represent movements as coordinate changes: Assign coordinates to the starting point
and track each movement.

2. Calculate the resultant coordinates: Add or subtract distances according to directions.
3. Use the distance formula: To find the straight-line distance between start and end
points.

4. Compute the bearing: Use inverse tangent functions to find the angle relative to north,
considering the quadrant.

Conclusion

Through precise application of geometry and trigonometry, we have determined that the
boy’s straight-line distance from his starting point to his final position is 5 km, with a
bearing of approximately 037°. This exercise underscores the importance of
understanding coordinate systems, the Pythagorean theorem, and trigonometric functions



in practical navigation and mapping problems. Whether in everyday navigation or complex
surveying tasks, mastering these concepts ensures accurate determination of distances
and directions, vital skills in our spatially oriented world.
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