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UNDERSTANDING CPM CORE CONNECTIONS
GEOMETRY 8-114: A COMPREHENSIVE PROBLEM-
SOLVING GUIDE

Mathematics education has evolved significantly over the years,
and one of the most widely adopted curricula in American high
schools is the College Preparatory Mathematics (CPM) program.
Among its many resources, the Core Connections Geometry
textbook stands out for its emphasis on conceptual
understanding, collaborative problem solving, and real-world
applications. One problem that often challenges students and
sparks deep discussions is CPM Core Connections Geometry
8-114. This article dives into the details of this problem,
explaining its context, solution strategies, and the broader
learning objectives it serves. Whether you are a student
struggling with the assignment, a teacher looking for instructional
ideas, or a parent wanting to support your child, this guide will
provide a thorough and approachable walkthrough.

What Is CPM Core
Connections Geometry?

Before we examine problem 8-114 specifically, it is important to
understand the structure and philosophy of the CPM curriculum.
Core Connections Geometry is designed to help students build
a strong foundation in geometric reasoning, proof, and spatial
thinking. Unlike traditional textbooks that present formulas and
then drill repetitive exercises, CPM encourages students to
explore, hypothesize, and justify their thinking. Each chapter is
organized into sections, and within each section, problems are
numbered sequentially. Problem 8-114 belongs to Chapter 8,
which typically focuses on similarity, right triangle
trigonometry, and the Pythagorean Theorem. The number
“8-114" indicates that it is the 114th problem in Chapter 8, and it
often serves as a culminating or challenging application problem
within that section.

Deconstructing Problem
8-114: What the Problem

Asks

While the exact wording of problem 8-114 can vary slightly
across different editions of the textbook, the core task remains
consistent. Usually, problem 8-114 presents a geometry scenario
involving a right triangle with specific side lengths, or it may
involve a real-world context such as a ladder leaning against a
wall, a ramp, or a shadow cast by a tree. The problem typically
requires students to find a missing side length, calculate an
angle, or determine the area of a composite figure using
trigonometric ratios and the Pythagorean Theorem. More
importantly, the problem often asks students to explain their
reasoning step by step, linking each calculation to a geometric

principle. This aligns with CPM’s emphasis on process over
product.

Why Problem 8-114 Is
Important for Learning
Geometry

Problem 8-114 is not just another homework exercise; it is
strategically placed to reinforce several key concepts from the
chapter. By working through this problem, students are expected
to:

e Apply the Pythagorean Theorem in non-routine
situations.

e Use trigonometric ratios (sine, cosine, tangent) to find
unknown angles or sides.

* Interpret word problems and translate them into
geometric diagrams.

e Communicate mathematical reasoning clearly, both
verbally and in writing.

e Connect multiple concepts such as similarity,
proportion, and right triangle relationships.

These skills are essential not only for success in geometry but
also for future courses like algebra Il, precalculus, and calculus.
Problem 8-114 acts as a bridge between abstract theory and
practical application, making it a valuable learning tool.

Step-by-Step Approach to
Solving CPM Core
Connections Geometry
8-114

Let us assume a typical version of problem 8-114: “A 25-foot
ladder is leaning against a wall. The base of the ladder is 7 feet
from the wall. How high up the wall does the ladder reach? Round
your answer to the nearest tenth. Then, find the angle that the
ladder makes with the ground.” This scenario is classic and
directly tests the Pythagorean Theorem and basic trigonometry.
Below is a detailed solution.

STEP 1: DRAW AND LABEL A DIAGRAM

First, sketch a right triangle where the ladder is the hypotenuse
(length 25 ft), the distance from the wall to the base of the ladder
is one leg (7 ft), and the height up the wall is the other leg
(unknown, call it h). Label the angle between the ground and the
ladder as 6. This visual representation is critical for
understanding the relationship between the sides.

STEP 2: APPLY THE PYTHAGOREAN THEOREM

Using the Pythagorean Theorem: (legl)? + (leg2)? =
(hypotenuse)?. Here, 72 + h? = 252 - 49 + h? = 625 » h? = 625 -
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49 = 576 » h = V576 = 24 feet. So the ladder reaches 24 feet up
the wall. This answer is exact and should be included in the
solution.

STEP 3: CALCULATE THE ANGLE USING TRIGONOMETRY

Now, to find the angle 6 that the ladder makes with the ground,
we can use the cosine ratio: cos(8) = adjacent/hypotenuse = 7/25
= 0.28. Then 6 = cos~1(0.28) = 73.7°. Alternatively, using sine:
sin(B) = opposite/hypotenuse = 24/25 = 0.96 » 6 = 73.7°. Both
yield the same answer, confirming consistency.

STEP 4: CHECK REALISM AND ROUND

The height (24 ft) is reasonable for a 25-ft ladder (it would be
almost vertical). The angle is steep, which makes sense. Finally,
round as required: 24.0 ft and 73.7°. Many versions of problem
8-114 will ask students to justify why the angle is greater than
45° or to compare with a different ladder length, reinforcing the
concept of inverse trigonometric functions.

Common Challenges
Students Face with Problem
8-114

Even with a clear step-by-step solution, many students find
problem 8-114 difficult. Some of the common obstacles include:

1. Misidentifying the hypotenuse - Students may assume
the wall side is the hypotenuse, especially if they misread
the problem.

2. Confusing trigonometric ratios - Remembering which
ratio corresponds to which angle can be tricky. The
mnemonic SOH-CAH-TOA is helpful, but students need to
practice applying it.

3. Forgetting to square roots - When solving for a side
using the Pythagorean Theorem, some students forget to
take the square root after isolating h2.

4. Rounding errors - The problem may require a specific
decimal place; premature rounding can lead to an incorrect
final answer.

5. Lack of explanation - CPM emphasizes written
justification. Students often struggle to articulate why each
step is valid, which can cost points in assessments.

Teachers and tutors can help by focusing on these pain points,
using interactive demonstrations, and encouraging peer
discussion.

Alternative Versions of

Problem 8-114 and Their
Solutions

Depending on the edition of Core Connections Geometry,
problem 8-114 may not be about a ladder. It could involve a
ramp for wheelchair access with a given slope, or a shadow
problem using the angle of elevation of the sun. For example,
one version might state: “A tree casts a 15-foot shadow when the
angle of elevation of the sun is 42°. How tall is the tree?” That
would require using tangent: tan(42°) = height/15 - height = 15
* tan(42°) = 13.5 feet. Another version might involve a

composite figure like a rectangle with a right triangle attached,
requiring students to find the total area or perimeter. The
underlying mathematical tools remain the same: right triangle
relationships and trigonometric functions.

Regardless of the specific scenario, the problem’s structure is
designed to be transferable. Once a student understands the
general approach (draw a diagram, identify knowns and
unknowns, choose the appropriate equation, solve, check, and
explain), they can apply it to many real-world situations. This is a
cornerstone of the CPM philosophy.

How to Teach CPM Core
Connections Geometry
8-114 Effectively

For educators, problem 8-114 is an excellent opportunity to
implement inquiry-based learning. Here are some teaching
strategies:

¢ Group Work: Have students work in teams of 3-4. Assign
roles (e.g., diagram sketcher, equation writer, calculator
operator, explainer). Let them struggle productively for 10
minutes before offering hints.

* Use Physical Models: Bring a small ladder or ruler and a
block to simulate the wall. A hands-on demonstration
makes the abstract concrete.

e Encourage Multiple Methods: After one group solves
using the Pythagorean Theorem, ask if the problem could
be solved with similar triangles (if the ladder problem had a
given angle). Discuss the efficiency of each method.

¢ Require Written Justification: Make students write a
paragraph explaining why they used a particular
trigonometric ratio. This builds communication skills and
deepens understanding.

¢ Extend the Problem: Challenge advanced students to
change one variable (e.g., what if the ladder were 30 feet?
How would the angle change?) and predict the outcome
before recalculating.

The Role of Technology in
Solving Problem 8-114

Modern classrooms often use graphing calculators or dynamic
geometry software like GeoGebra. For problem 8-114, students
can use a calculator to compute square roots and inverse
trigonometric functions. However, teachers should caution
against relying solely on the calculator. The emphasis should
remain on understanding the why behind the calculations. For
example, when computing arccos(7/25), ask: “Why is the angle
around 73.7° and not some other number? What does that tell
you about the relationship between the sides?” Encouraging
estimation before calculation fosters number sense.

Connecting Problem 8-114
to Real-World Applications

One of the most compelling reasons to study geometry is its
relevance to careers and daily life. Problem 8-114 exemplifies
how mathematics is used in construction, engineering,
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architecture, and even sports. A carpenter must know the
correct angle for a ramp to meet accessibility standards. A pilot
uses trigonometry to calculate descent paths. An athlete
analyzing a jump shot uses similar triangles. By framing problem
8-114 within these contexts, teachers can help students see that
geometry is not just a school subject—it is a tool for
understanding the world. When students ask, “When will |
ever use this?” problem 8-114 provides a direct answer.

Common Mistakes and How
to Avoid Them

Even with careful instruction, students make errors. Here are the
most frequent ones seen with problem 8-114 and strategies to
avoid them:

1. Mixing Up Opposite and Adjacent Sides: Remind
students that the “opposite” side is across from the angle
in question, and the “adjacent” side is next to it (excluding
the hypotenuse). Use color-coding on diagrams.

2. Using Degrees vs. Radians: On calculators, ensure the
mode is set to degrees unless specifically told otherwise.
This is a simple but costly mistake.

3. Incorrectly Applying the Pythagorean Theorem: Some
students think it is a2 + b? = ¢, forgetting the square on c.
Drill the formula: a2 + b? = c2.

4. Forgetting to Include Units: In a word problem, the final
answer should include units (feet, meters, degrees).
Without them, the answer is incomplete.

5. Not Checking Reasonableness: If a [adder is 25 feet
long and the base is only 7 feet from the wall, a height of
24 feet makes sense. An answer of 6 feet or 40 feet would
be obviously wrong.

Sample Written Solution for
Problem 8-114

To help students model their work, here is a sample written
explanation for the ladder problem:

Given:



