Bearing Trigonometry Word Problems
With Solutions

Bearing trigonometry word problems with solutions are essential for understanding
how to apply trigonometric principles to real-world navigation and surveying scenarios.
Mastering these problems enables students and professionals alike to accurately determine
directions, distances, and angles in various contexts such as navigation, engineering, and
mapping. In this comprehensive guide, we will explore the concepts behind bearing
trigonometry, analyze common types of word problems, and provide detailed solutions to
help you improve your problem-solving skills.

Understanding Bearings in Trigonometry

What Are Bearings?

Bearings are a way of describing direction in navigation and mapping. They are typically
measured in degrees, starting from the north and moving clockwise. There are two
common types of bearings:

1. True bearing: The angle measured clockwise from the north direction to the line
connecting two points.

2. Relative bearing: The angle between the north direction and a line, measured
clockwise, often expressed as a three-figure number (e.g., 045°).

Converting Bearings to Standard Angles

To solve trigonometry problems, it’s often necessary to convert bearings into standard
angles used in right-angled triangles: - Bearing of N45°E: Standard angle = 45° - Bearing
of S30°W: Standard angle = 180° + 30° = 210° - Bearing of N70°W: Standard angle = 360°
- 70° = 290° Understanding these conversions helps in applying sine, cosine, and tangent
functions effectively.

Common Types of Bearing Word Problems

Type 1: Finding Distance Between Two Points

Given the bearings and one or both distances, determine the unknown distance between
points.
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Type 2: Determining the Bearing Between Two Points

Given the coordinates or positions of two points, find the bearing from one point to another.

Type 3: Locating a Point Using Bearings

Given bearings from a fixed point to two or more other points, find the coordinates or
position of an unknown point.

Sample Bearing Word Problems with Solutions

Problem 1: Finding the Distance Between Two Points

Question: A ship is located at point A, which is 10 km east of a lighthouse. From the
lighthouse, the bearing of the ship is N45°E. Find the distance from the lighthouse to the
ship. Solution: 1. Identify knowns: - Distance from lighthouse to ship: unknown (d) -
Bearing from lighthouse to ship: N45°E - Position of ship relative to lighthouse: 10 km east
2. Draw a diagram: - Place the lighthouse at the origin. - Mark point A 10 km east of the
lighthouse. - The bearing N45°E indicates the line from the lighthouse to the ship makes a
45° angle with the north direction, heading northeast. 3. Determine the position of the
ship: - Since the bearing is N45°E, the line from the lighthouse to the ship makes a 45°
angle with the north axis. - The ship's position relative to the lighthouse can be expressed
using trigonometry: - Let’s denote the distance from the lighthouse to the ship as d. - The
ship's north component (y): d cos 45° = d (V2/2) - The east component (x): d sin 45° =d
(V2/2) 4. Set up known points: - The lighthouse is at (0,0). - The ship's coordinates: (x, y) =
(d(v2/2), d(v2/2)) - The ship is located 10 km east of the lighthouse, so x = 10 km. 5. Solve
ford: -x=d(v2/2) =10km-d =10/ (vV2/2) = 10 (2/¥2) = 10 (2/¥2) = (20)/V2 - Rationalize
denominator: d = (20/V2) (V2/V2) = (20v2) /2 =10V2 = 10 1.414 = 14.14 km Answer: The
distance from the lighthouse to the ship is approximately 14.14 km.

Problem 2: Finding the Bearing Between Two Points

Question: Two ships are at points A and B. Ship A is at (0, 0), and Ship B is at (8 km east, 6
km north). Find the bearing of ship B from ship A. Solution: 1. Plot points: - A at (0, 0) - B at
(8, 6) 2. Determine the relative position: - The vector from A to B: (8, 6) 3. Calculate the
angle: - The bearing is the angle measured clockwise from the north. - First, find the angle
0 relative to the east axis: - 0 = arctangent (north component / east component) =
arctangent (6 / 8) = arctangent (0.75) = 36.87° 4. Convert to bearing: - Bearing from north:
since the vector points east and north, the angle from north is: - 90° - 6 = 90° - 36.87° =
53.13° - Bearing is measured clockwise from north, so: - Bearing = N53.13°E Answer: The



bearing of ship B from ship A is approximately N53.13°E.

Problem 3: Locating an Unknown Point Using Bearings

Question: From a point P, two landmarks A and B are observed. The bearing of A from P is
N30°W, and the bearing of B from P is N45°E. Given: - Distance from P to A is 15 km. -
Distance from P to B is 20 km. Find the approximate coordinates of point P, assuming A
and B are located at known points A(10, 20) and B(50, 40). Solution: 1. Convert bearings to
angles: - N30°W: angle west of north = 30°, so bearing from P to A makes an angle of 360°
- 30° = 330° from east. - N45°E: bearing from P to B is 45° from north towards east. 2.
Express the directions as vectors: - For A: - Direction angle from east: 360° - 330° = 30° -
Unit vector: (cos 30°, sin 30°) = (V3/2, 1/2) - Since distance PA = 15 km: - Coordinates of P
relative to A: (x P,y P)-P = A - 15 (cos 30°, sin 30°) = (10, 20) - 15 (vV3/2, 1/2)
Calculations: - 15 v3/2 = 15 0.866 = 12.99-151/2=7.5S0,-P x = 10-12.99 = -2.99 -

P y = 20-7.5=12.5-For B: - Direction angle from east: 45° - Unit vector: (cos 45°, sin
45°) = (V2/2,V2/2) = (0.7071, 0.7071) - Distance PB = 20 km - Coordinates of P relative to
B:-P=B-20(0.7071, 0.7071) = (50, 40) - (14.14, 14.14) Calculations: - P x = 50 - 14.14 =
35.86 -P y =40 - 14.14 = 25.86 3. Find the intersection point: - The coordinates from A's
observation: (-2.99, 12.5) - From B's observation: (35.86, 25.86) - Since these are different,
the point P should be close to the intersection, but due to measurement approximations,
the actual P is around the average of these points: - Approximate P coordinates: - x = (-2.99
+ 35.86) /2 =16.44 -y = (12.5 + 25.86) / 2 = 19.18 Answer: The approximate coordinates
of point P are (16.44, 19.18).

Bearing Trigonometry Word Problems with Solutions: An Expert Guide Understanding and
solving bearing trigonometry word problems can seem daunting at first glance, but with a
systematic approach, these problems become manageable and even enjoyable. Whether
you're a student preparing for exams or a professional working in navigation, surveying, or
engineering, mastering bearing problems is essential. In this comprehensive guide, we will
explore the intricacies of bearing trigonometry, dissect common types of word problems,
and provide detailed solutions to help you develop confidence and competence in this vital
area.

Introduction to Bearings and Trigonometry

Before delving into word problems, it's crucial to understand the foundational concepts of
bearings and how trigonometry applies to solving these problems.
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What Are Bearings?

Bearings are a method of describing the direction of one point relative to another, usually
expressed in degrees, and often accompanied by cardinal directions. They are used
extensively in navigation, surveying, and aviation. - Definition: A bearing is a three-figure
angle measured clockwise from the north direction. - Standard Format: Bearings are
expressed as three digits, e.g., N 30° E, which indicates a direction 30° east of north.

Types of Bearings

- Bearing from North (or South) to East (or West): e.g., N 45° E. - Bearing in degrees
clockwise from North: e.g., 45°, 120°, 210°. - Back bearings: The bearing measured in the
opposite direction, often used to find the reciprocal.

How Trigonometry Comes Into Play

Trigonometry enables us to relate angles and distances in bearing problems. The sine,
cosine, and tangent functions help determine unknown lengths or angles when given
enough information.

Common Types of Bearing Word Problems

In practice, bearing problems generally involve: - Determining an unknown distance
between points. - Finding an angle or bearing between points. - Calculating the position of
points relative to each other. Let's categorize typical problems:

Type 1: Finding Distance Given Bearings and a Baseline

Given two points and their bearings relative to a third point, find the distance between the
two points.

Type 2: Finding an Unknown Bearing or Angle

Given distances and bearings, find the angle between two lines or the bearing of one point
from another.

Type 3: Locating a Point Using Bearings from Known Points

Find the position of an unknown point based on bearings from two or more known points.



Step-by-Step Approach to Solving Bearing Word Problems

To tackle these problems efficiently, follow these general steps: 1. Draw a Clear Diagram:
Visualize the problem with a diagram, labeling all known points, distances, and bearings. 2.
Convert Bearings to Standard Angles: Express bearings as angles measured clockwise from
North, then convert to standard mathematical angles measured counterclockwise from the
positive x-axis if necessary. 3. Identify Known and Unknown Quantities: Note what is
given—distances, angles, bearings—and what needs to be found. 4. Apply Trigonometry
Rules: Use sine, cosine, or tangent functions based on the right triangles or vectors formed.
5. Use Appropriate Formulas: Depending on the problem, apply the Law of Sines, Law of
Cosines, or basic trigonometric ratios. 6. Calculate and Verify Results: Perform calculations
carefully, checking units and logical consistency.

Example 1: Finding Distance from a Bearing and a Known
Point

Problem Statement: A lighthouse is located at point A. From a ship at point B, the bearing
to the lighthouse is N 30° E. From another ship at point C, the bearing to the lighthouse is
S 45° E. If the distance between ships B and C is 100 km, find the distance from B to the
lighthouse. Step 1: Draw a Diagram - Place the lighthouse at point A. - From B, draw a line
with bearing N 30° E to A. - From C, draw a line with bearing S 45° E to A. - Connect B and
C, with a known distance of 100 km. Step 2: Convert Bearings to Standard Angles - Bearing
N 30° E: angle from North is 30°, so in standard position (measured from the positive x-
axis), the angle is 90° - 30° = 60°. - Bearing S 45° E: starting from South (180°), moving
45° east, the angle from North is 180° + 45° = 225°, so in standard position, this is 180° +
45° = 225°. Step 3: Establish Coordinates - Assume C at the origin (0, 0). - The bearing
from C to A (via the lighthouse) is S 45° E, which corresponds to an angle of 45° south of
east. - Coordinates of C: (0, 0). - Coordinates of B: since the distance between B and C is
100 km and bearing from B to A is N 30° E, we need to find B's position relative to C. Step
4: Use Trigonometry - From the diagram, the lines from B and C to A form a triangle. - Use
the Law of Sines or Law of Cosines to find the distance from B to A. - Alternatively, resolve
the problem with vector components: - Coordinates of A relative to C: - Because bearing
from C to Ais S 45° E, the line from C to A makes a 45° angle south of east. - Coordinates
of A: -\(A x=d {CA} \times \cos 457 \circ \) - \( A y = -d {CA} \times \sin 45" \circ ) -
From B, the bearing to A is N 30° E: - The line from B to A makes a 30° angle east of north.
- Coordinates of A relative to B: - \( A x = d _{BA} \times \sin 30" \circ \) - \( A y =d {BA}
\times \cos 30" \circ \) - Equate the two representations to solve for \( d {BA} \). Step 5:
Solving Using the coordinate approach: - Coordinates of A relative to C: - \( A x =d _{CA}
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\times \cos 45" \circ = d_{CA} \times \frac{\sqrt{2}}{2} \) -\( A y = -d {CA} \times
\frac{\sqrt{2}}{2} \) - Coordinates of A relative to B: - \( A x = x B + d_{BA} \times \sin
30™\circ =x B +d {BA} \times 0.5\)-\(A y =y B+ d {BA} \times \cos 30™\circ =y B +
d {BA} \times \frac{\sqrt{3}}{2} \) - Since C is at (0, 0), and B is at (x B, y_B), with \(

d {BC} =100\):-\((x B)"2 + (y B)~2 =100"2 = 10,000 ) Step 6: Final Calculation - By
equating the coordinates and solving the system of equations, you find \( d {BA} \), which
is the distance from B to A. Given the complexity, the key takeaway is that the problem
involves translating bearings into angles, setting up coordinate systems, and applying
trigonometry to find unknown distances.

Example 2: Locating a Point Using Bearings from Two
Known Points

Problem Statement: Point P is located somewhere inland. From point A (at coordinates (O,
0)), the bearing to P is N 60° E. From point B (at coordinates (50 km, 0)), the bearing to P
is S 45° W. Find the coordinates of point P. Step 1: Draw and Label - Place A at (0, 0). -
Place B at (50, 0). - From A, draw a line at bearing N 60° E to P. - From B, draw a line at
bearing S 45° W to P. Step 2: Convert Bearings - N 60° E: angle from north is 60°, so in
standard position, the line from A makes an angle of 30° east of north, which corresponds
to 60° from east in a clockwise direction. Alternatively, for calculations, it's easier to work
directly with the bearings. - S 45° W: from south, 45° west, which, from north, is 180° +
45° = 225°. Step 3: Find Equations of Lines - From A: - Bearing N 60° E: the line makes 60°
east of north, which is equivalent to an angle of 30° from the positive y-axis (north). - Slope
\(m_A = \tan 60"\circ = \sqrt{3} \). - Equation: \[ y =

Questions & Answers About bearing trigonometry word
problems with solutions

N Question Answer
o

1 | How do you approach solving | Begin by identifying the given bearings and angles,
a trigonometry word problem | convert bearings to standard angles if necessary,
involving bearings? draw a diagram to visualize the problem, and then
apply relevant trigonometric ratios or laws to find
the unknowns.

2 | What is the typical method to | Convert the given bearings into standard angles,
solve a bearing problem draw a diagram showing the positions, and use the
involving a ship and a Law of Sines or Law of Cosines to determine
lighthouse? distances or angles between the objects.




of a bearing problem with
solution?

3 | How can I find the distance Use the bearings to determine the angles at the
between two points when reference point, then apply the Law of Sines or Law
given their bearings and a of Cosines with the known distances and angles to
common reference point? compute the unknown distance.

4 | What is the importance of A clear diagram helps visualize the problem, clarifies
drawing a clear diagram in the relationships between angles and distances, and
bearing trigonometry word makes it easier to identify the correct trigonometric
problems? ratios or laws to apply.

5 | How do you convert a bearing | If the bearing is N 30° E, the standard angle
like N 30° E to a standard measured clockwise from the North is 30°, which can
angle for calculation? be used directly or converted to degrees from the

positive x-axis depending on the problem context.

6 | In a bearing problem, how do | Convert all bearings to a common reference system,
you handle situations where such as angles measured clockwise from North or
the angles are given relative | from the positive x-axis, to facilitate calculations and
to different directions? comparison.

7 | Can the Law of Cosines be Yes, when you know two sides and the included
used in bearing problems? If | angle between them (or need to find the included
so, how? angle), the Law of Cosines can be used to find

unknown distances or angles in the triangle formed
by the points.

8 | What are common pitfalls in Common pitfalls include incorrect conversion of
solving bearing trigonometry | bearings, misdrawing diagrams, mixing up angles
word problems? measured from different reference points, and

applying the wrong trigonometric law or ratio.

9 | How do you verify your Check the reasonableness of the answer, ensure the
solution in a bearing angles and distances are consistent with the
trigonometry problem? diagram, and if possible, verify with alternative

methods or calculations.

10 | Can you provide an example Certainly! For example: A ship is sailing on a bearing

of N 45° E from a lighthouse. After traveling 10 km,
it is found to be 7 km away from a second lighthouse
located 20 km south of the first. Find the distance
between the two lighthouses. Solution: Draw the
diagram, convert bearings, apply Law of Cosines to
find the distance, which comes out to approximately
22.4 km.

bearing trigonometry, word problems, trigonometric equations, angle measurement,

navigation problems, solution steps, sine cosine tangent, practical applications, problem-

solving strategies, trigonometry exercises
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