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MASTERING TRIGONOMETRY: THE ULTIMATE LAW OF
SINES AND COSINES REVIEW WORKSHEET

Trigonometry often feels like a foreign language to many
students—full of sines, cosines, tangents, and mysterious
triangles that seem to have a mind of their own. But once you
understand the core tools, the fog lifts. Two of the most powerful
tools in your trigonometric toolkit are the Law of Sines and the
Law of Cosines. Whether you are preparing for a final exam, a
standardized test like the SAT or ACT, or just trying to keep up
with your geometry class, a well-designed Law of Sines and
Cosines review worksheet can make all the difference. In this
comprehensive guide, we will break down both laws, show you
how they work, and provide a structured approach to using
worksheets effectively—so you can build confidence and ace your
next assessment.

WHAT ARE THE LAW OF SINES AND LAW OF COSINES?

Before diving into practice problems, it is essential to understand
what these laws are and when to use each one. Both laws apply
to any triangle—not just right triangles—making them much more
versatile than basic sine, cosine, and tangent ratios.

The Law of Sines Explained

The Law of Sines states that in any triangle, the ratio of the
length of a side to the sine of its opposite angle is constant. The
formula looks like this:

e a/sin(A) = b/sin(B) = ¢/ sin(C)

Here, a, b, and c are side lengths, and A, B, and C are their
opposite angles. You use this law when you know:

e Two angles and any side (AAS or ASA)
e Two sides and a non-included angle (SSA - the ambiguous
case)

Because of the ambiguous case, the Law of Sines can sometimes
yield zero, one, or two possible triangles. A good review
worksheet will include problems that force you to check for
multiple solutions.

The Law of Cosines
Explained

The Law of Cosines is like a generalized version of the
Pythagorean theorem. It relates the sides and an angle of any
triangle. The formula is:

e c2 = a2 + b2 - 2ab cos(C)

You can also write versions for the other sides. Use the Law of
Cosines when you know:

e Two sides and the included angle (SAS)
 All three sides (SSS)

Unlike the Law of Sines, the Law of Cosines does not have an
ambiguous case, making it more straightforward for certain
problems. Many worksheets combine both laws, requiring you to
decide which is appropriate for a given triangle.

WHY USE A LAW OF SINES AND COSINES REVIEW
WORKSHEET?

Practice is the only way to truly internalize these concepts. A
structured review worksheet offers several advantages:

» Systematic Practice: Worksheets typically progress from
simple to complex problems, building your skills gradually.

 Identifying Patterns: Repeated exposure helps you
recognize which law to apply based on given information.

» Self-Assessment: You can check your answers and see
where you need more work.

 Exam Preparation: Many worksheets are designed to
mimic test questions, reducing anxiety on the big day.

When selecting or creating a Law of Sines and Cosines review
worksheet, look for one that includes a mix of triangle types, both
oblique and right, as well as real-world applications like
navigation, surveying, and physics problems.

KEY SKILLS TESTED IN A REVIEW WORKSHEET

Solving for Missing Sides
and Angles

The most basic problems give you three pieces of information
and ask you to find the rest. For example:

e Given sides a=7, b=9, and angle C=40°, find side c using
the Law of Cosines.

e Given angles A=50°, B=70°, and side a=10, find side b
using the Law of Sines.

These problems reinforce algebraic manipulation and the proper
use of inverses (arcsine, arccosine).

The Ambiguous Case (SSA)

This is where many students get tripped up. When you know two
sides and a non-included angle, the Law of Sines may give two
possible triangles. A quality worksheet will include SSA problems
that require you to check whether the height of the triangle is
less than, equal to, or greater than the known side. For instance:

e Given side a=12, side b=15, and angle A=28°, determine
how many triangles are possible, then solve each.

Mastering this scenario is a hallmark of a strong student.

Finding the Area of an
Oblique Triangle

Many worksheets also ask you to compute the area using the
formula Area = (1/2)ab sin(C), which is derived from the Law of
Sines. This is a great way to connect different trigonometric
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concepts.

Real-World Applications

Trigonometry is not just an abstract exercise. A comprehensive
review worksheet might include word problems like:

e A surveyor needs to measure the distance across a lake.
She measures two sides and the included angle. Use the
Law of Cosines to find the distance.

e Two hikers start from the same point and walk at different
angles. Use the Law of Sines to find how far apart they are
after a certain time.

These problems show the relevance of the laws and improve
critical thinking.

HOW TO USE A LAW OF SINES AND COSINES REVIEW
WORKSHEET EFFECTIVELY

Simply having a worksheet is not enough; you need a strategy to
get the most out of it. Here is a step-by-step approach:

1. Review the formulas first. Write down the Law of Sines
and Law of Cosines on a note card. Ensure you understand
which letters represent sides and which represent angles.

2. Start with a warm-up. Do a few simple problems without
time pressure. Focus on accuracy, not speed.

3. Check your answers. Many worksheets come with answer
keys. Use them to identify mistakes—did you misapply the
formula, or was it an arithmetic error?

4. Focus on the ambiguous case. Spend extra time on SSA
problems. Draw a diagram for each triangle to visualize the
possibilities.

5. Time yourself. Once you feel comfortable, attempt a set
of problems under timed conditions to simulate a test.

6. Revisit difficult problems. If you struggle with a
particular type, find additional similar problems online or in
your textbook.

COMMON MISTAKES TO AVOID

Even experienced students make errors. Here are pitfalls to
watch out for:

¢ Using the wrong law: Many students automatically pick
the Law of Sines. Always check the given information first.

e Forgetting units: Angles must be in degrees (or radians)
consistently. A common error is mixing them.

* Rounding too early: Keep several decimal places during
intermediate steps, then round only at the final answer.

¢ Ignoring the ambiguous case: When using SSA, always
check if there are zero, one, or two triangles. Many
worksheets include trap problems that have no solution.

* Mislabeling the triangle: Label sides opposite their
corresponding angles (side a opposite angle A, etc.). This is
critical for both laws.

SAMPLE PROBLEMS FROM A LAW OF SINES AND
COSINES REVIEW WORKSHEET

To give you a taste, here are three problems you might
encounter. Try them before looking at the solutions.

Problem 1 (Law of Sines -

AAS)

In triangle ABC, angle A = 40°, angle B = 60°, and side a = 8 cm.
Find side b.

Solution: Use Law of Sines: a/sin A = b/sin B - 8/sin40° =
b/sin60°. Cross multiply: b = (8 sin60°)/sin40° = 10.78 cm.

Problem 2 (Law of Cosines
- SAS)

In triangle PQR, side p = 10, side q = 14, and included angle R =
30°. Find side r.

Solution: Use Law of Cosines: r? = p2 + g2 - 2pq cos(R) = 100 +
196 - 280 c0s30° = 296 - 242.49 = 53.51,sor = 7.32.

Problem 3 (Ambiguous
Case - SSA)

In triangle XYZ, side x = 7, sidey = 9, and angle X = 35°. How
many triangles? Solve if possible.

Solution: Use Law of Sines: sin Y /9 = sin35°/7 » sinY = (9
sin35°)/7 = 0.738. Y = 47.6° or 132.4°. Both are valid (since
47.6+35<180 and 132.44+35<180). So two triangles. Solve each.

A good worksheet would then ask you to find all missing sides
and angles for both triangles.

HOW TO CREATE YOUR OWN LAW OF SINES AND
COSINES REVIEW WORKSHEET

If you are a teacher or a self-learner, you might want to design
your own practice set. Here are some guidelines:

¢ Include a mix of problem types: AAS, ASA, SSA, SAS,
SSS, and area.

e Gradually increase difficulty: Start with straightforward
numeric problems, then add word problems and ambiguous
cases.

¢ Provide diagrams: Visual aids help students check their
work.

e Offer an answer key with explanations: Partial credit
for showing work is ideal.

¢ Use real-world contexts: Navigation, engineering, and
design problems make the math more interesting.

DIGITAL RESOURCES FOR LAW OF SINES AND
COSINES PRACTICE

Many websites and apps offer interactive worksheets and instant
feedback. Some popular ones include:

e Khan Academy (video tutorials and practice quizzes)

¢ |IXL Math (adaptive practice)

e Mathway (step-by-step solver)

¢ Printable PDF worksheets from sites like Kuta Software or
Math-Aids.com

Using a combination of digital tools and traditional paper
worksheets can cater to different learning styles.

THE ROLE OF A REVIEW WORKSHEET IN LONG-TERM
RETENTION

Research in cognitive psychology shows that spaced repetition
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and retrieval practice are key to long-term memory. A Law of
Sines and Cosines review worksheet serves as a perfect retrieval
tool. By revisiting these concepts at intervals—perhaps one week
after initial learning, then again before a test—you strengthen
neural pathways. Also, mixing problems (interleaving) rather than
practicing only one type at a time boosts your ability to choose
the correct strategy.

Therefore, do not rely solely on one worksheet. Revisit different
worksheets or create a personal problem bank. Over time, the
laws become second nature.

CONNECTING TO ADVANCED TOPICS

Mastering the Law of Sines and Cosines opens doors to more
advanced mathematics, including:

e Complex numbers and polar coordinates
 Vector addition and physics (forces, velocities)
e Three-dimensional trigonometry

e Surveying and GPS technology

Seeing these connections can motivate students to invest time in
practicing with review worksheets.

FINAL TIPS FOR SUCCESS

e Draw every triangle. Visual cues prevent silly errors.

e Double-check which side is opposite which angle.

e For ambiguous case problems, always check if the
sine of an angle can be greater than 1.



