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Constructing geometric figures is a fundamental skill in mathematics,
especially in the study of triangles, which are among the most versatile and
essential shapes in geometry. The process of constructing an isosceles
triangle based on given parameters not only enhances spatial reasoning but
also deepens understanding of geometric properties such as symmetry,
congruence, and proportionality. In this article, we will explore a step-by-
step method to construct an isosceles triangle with specific given data: an
altitude of 55mm and a perimeter of 135mm. This task combines theoretical
geometric principles with practical construction techniques, making it an
excellent example for students, educators, and geometry enthusiasts alike.

Understanding the problem begins with interpreting the given data. The
altitude, also known as the height, is the perpendicular distance from the
apex (top vertex) to the base (bottom side) of the triangle. The perimeter is
the total length around the triangle, which is the sum of all three sides.
Our goal is to use these parameters to accurately construct the triangle on
paper or a drawing surface, ensuring it meets the specified measurements.

This article will provide a detailed, step-by-step guide, complete with
explanations of the relevant geometric principles, to help you construct the
isosceles triangle with the given data. Whether you are preparing for an
exam, solving a geometric problem, or simply exploring the fascinating world
of shapes, mastering this construction will deepen your understanding of
triangle properties and geometric construction techniques.

Understanding the Given Data and Geometric
Principles

Before diving into the construction process, it’s essential to understand the
significance of the given data and how it relates to the properties of an
isosceles triangle.

What is an Isosceles Triangle?
An isosceles triangle is a triangle with at least two sides equal in length.
These equal sides are called the legs, and the third side is called the base.
The angles opposite the equal sides are also equal. One of the key features



of an isosceles triangle is its line of symmetry along the altitude from the
apex to the base.

Understanding the Altitude
The altitude (or height) of 55mm is a perpendicular segment from the apex
(the vertex where the two equal sides meet) to the base. In an isosceles
triangle, the altitude also acts as the median and angle bisector, dividing
the base into two equal segments and bisecting the vertex angle.

Understanding the Perimeter
The perimeter of 135mm is the total length of the three sides. If we denote
the length of each equal side as 's' and the base as 'b,' then:

Perimeter, P = 2s + b = 135mm

This relation will be crucial in determining the side lengths during the
construction process.

Step-by-Step Construction of the Isosceles
Triangle

Constructing the triangle involves several precise steps, combining geometric
principles with practical drawing techniques. Follow these steps carefully to
achieve an accurate representation.

Tools and Materials Needed
- Ruler or measuring scale
- Compass
- Protractor (optional, for angle measurements)
- Pencil
- Drawing paper
- Eraser

Step 1: Draw the Base Line
1. Draw a horizontal line segment, which will serve as the base of the
triangle.
2. Use the ruler to mark a segment of any convenient length; we will adjust
it based on calculations later.
3. For initial simplicity, choose a tentative length for the base, say 60mm,
knowing that it will be refined later.



Step 2: Calculate the Base Length (b) and Side
Lengths (s)
Using the perimeter relation:

2s + b = 135mm

Suppose we start with an estimated base 'b' of 60mm. Then:

2s + 60 = 135
2s = 75
s = 37.5mm

This initial estimate helps us proceed; however, since the exact base length
depends on the altitude, we need to refine these calculations to satisfy the
altitude constraint.

Step 3: Find the Coordinates of the Triangle’s
Vertices
To accurately construct the triangle, we need to determine the positions of
the vertices based on the altitude and side lengths.

- Let’s denote:
- Point A as the apex (top vertex)
- Points B and C as the endpoints of the base

- Since the altitude is 55mm, and the base is perpendicular to the altitude,
we can proceed as follows:

1. Draw the base segment BC of length 'b' (which we will determine)
2. Find the midpoint M of BC
3. From M, draw a perpendicular line upward of length 55mm to locate point A

But to do this precisely, we need to find the exact length of the base 'b'
that satisfies the perimeter condition and the altitude.

Step 4: Derive the Exact Base Length 'b'
From the properties of an isosceles triangle:

- The altitude from A to BC bisects BC at M
- The length of AM (altitude) is 55mm
- The half of the base, BM, is 'b/2'

Using the Pythagorean theorem:

s^2 = AM^2 + BM^2
=> s^2 = 55^2 + (b/2)^2



Recall that the perimeter relation is:

2s + b = 135
=> s = (135 - b) / 2

Substitute s into the Pythagorean theorem:

[(135 - b) / 2]^2 = 55^2 + (b/2)^2

Simplify:

[(135 - b)^2] / 4 = 3025 + b^2 / 4

Multiply through by 4 to eliminate denominators:

(135 - b)^2 = 4 3025 + b^2

Compute:

(135 - b)^2 = 12100 + b^2

Expand the left side:

(135)^2 - 2 135 b + b^2 = 12100 + b^2

Simplify:

18225 - 270b + b^2 = 12100 + b^2

Subtract b^2 from both sides:

18225 - 270b = 12100

Solve for b:

18225 - 12100 = 270b
6125 = 270b
b = 6125 / 270 ≈ 22.69mm

Now, find side length s:

s = (135 - b) / 2 ≈ (135 - 22.69) / 2 ≈ 112.31 / 2 ≈ 56.15mm

Summary of Calculated Dimensions:
- Base length (b): approximately 22.69mm
- Side length (s): approximately 56.15mm
- Altitude: 55mm (as given)



Step 5: Construct the Base Line with Accurate Length
1. Using the ruler, draw a horizontal line segment BC of length approximately
22.69mm.
2. Mark the endpoints B and C precisely.

Step 6: Locate the Midpoint of BC
- Find the midpoint M of BC using a compass:
- Set the compass to slightly more than half of BC (about 11.35mm).
- With center at B, draw an arc above BC.
- With the same compass setting, center at C, draw another arc intersecting
the first.
- The intersection point of these arcs is M.
- Draw a straight line through M perpendicular to BC (using a protractor or
constructing perpendicular bisector).

Step 7: Mark the Apex Point A
- From point M, measure 55mm perpendicular upward (along the constructed
perpendicular line).
- Mark point A at this distance above M.

Step 8: Draw the Equal Sides
- Using the compass set to approximately 56.15mm:
- Place the compass pointer at A and draw arcs to intersect the lines from A
to B and A to C.
- Alternatively, draw segments from A to B and A to C, ensuring they are both
approximately 56.15mm.
- Adjust if necessary to ensure the sides are equal, and the total perimeter
is close to the specified 135mm.

Step 9: Verify and Finalize the Triangle
- Measure sides AB and AC to confirm they are approximately 56.15mm.
- Measure the base BC to confirm it is approximately 22.69mm.
- Measure the altitude from A to BC to ensure it is 55mm.
- Adjust slightly if necessary to refine the measurements.

Conclusion and Tips for Accurate Construction

Constructing an isosceles triangle with specific parameters involves
understanding the geometric relationships between side lengths, perimeter,
and altitude. The key steps include deriving the base and side lengths



through algebraic relations and then translating these measurements into
precise drawing steps. The process demonstrates how algebra and geometry work
together to produce accurate figures.

Tips for a successful construction:

- Use sharp pencils and precise measuring tools.
- Double-check measurements at each step.
- Use a compass for consistent

Frequently Asked Questions

How do you construct an isosceles triangle given an
altitude of 55mm and a perimeter of 135mm?
First, identify the base length by subtracting twice the length of the equal
sides from the perimeter. Then, use the altitude to find the height and base
midpoint, and draw the triangle accordingly using a ruler and compass.

What is the first step in constructing the isosceles
triangle with the given data?
Draw a straight line segment equal to the base length, which can be found by
subtracting the sum of the two equal sides from the perimeter, then locate
the midpoint for the altitude.

How do you determine the lengths of the equal sides
of the triangle?
Since the perimeter is 135mm and the altitude is 55mm, you can set up
equations to find the equal sides. Typically, you use the relations involving
the altitude and base to solve for the side lengths.

What tools are needed to construct this isosceles
triangle accurately?
A ruler, compass, and a protractor (if needed for angles) are essential for
precise construction of the triangle.

How does the altitude help in constructing the
isosceles triangle?
The altitude helps locate the vertex opposite the base and ensures the sides
are equal by bisecting the base at a right angle, aiding accurate
construction.



Can you find the length of the base using the given
data?
Yes, by subtracting the sum of the two equal sides from the perimeter and
dividing by two, or by applying the Pythagorean theorem if the side lengths
are known, to determine the base length.

What is the significance of the perimeter in
constructing the triangle?
The perimeter provides the total length of all sides, allowing you to
determine the individual side lengths once the base or altitude is known,
ensuring an accurate construction.

Additional Resources
Construct The Isosceles Triangle From Given Data Below : Altitude = 55mm
Perimeter = 135mm

Constructing geometric figures accurately is a fundamental skill in
mathematics, especially in geometry where understanding the properties and
relationships of shapes is crucial. In this detailed review, we focus on
construct the isosceles triangle from the given data: altitude = 55mm and
perimeter = 135mm. This problem not only challenges your skills in geometric
construction but also enhances your understanding of triangle properties,
especially those of isosceles triangles. The process involves careful
analysis of the given data, application of geometric principles, and precise
construction techniques. Throughout this article, we will explore the step-
by-step procedure, discuss the geometric concepts involved, and evaluate the
effectiveness and challenges associated with this construction.

---

Understanding the Data and Basic Concepts

Before diving into the construction process, it is essential to interpret the
given data and understand the key properties of the isosceles triangle
involved.

What is an Isosceles Triangle?

An isosceles triangle is a triangle with at least two equal sides. The two
equal sides are called legs, and the third side is called the base. The
angles opposite the equal sides are also equal, which is a fundamental



property used in many geometric constructions.

Given Data Analysis

- Altitude = 55mm: The altitude (or height) of the triangle is the
perpendicular segment from the apex (vertex opposite the base) down to the
base. This measurement helps determine the position of the apex and the
length of the base.

- Perimeter = 135mm: The total length of all three sides sums up to 135mm.
Since the triangle is isosceles, the two equal sides (legs) are denoted as s,
and the base as b.

From the data, we aim to find the lengths of the sides and then construct the
triangle accurately.

---

Step-by-Step Construction Process

Constructing the triangle involves several geometric steps, starting from
basic tools like a ruler, compass, and a protractor. Here, we break down the
process into clear stages.

Step 1: Drawing the Base

- Use a ruler to draw a horizontal line segment BC of an arbitrary length
that will be determined based on the perimeter constraints.
- Since the perimeter is fixed at 135mm, and the triangle is isosceles, the
base b and the equal sides s satisfy:

\[
2s + b = 135\, \text{mm}
\]

- To find the exact lengths, we need to express b and s in terms of each
other once other parameters are known.

Step 2: Utilizing the Perimeter and Altitude Data

- The altitude AD (from the apex A to base BC) is given as 55mm.
- The point D lies on BC such that AD is perpendicular to BC.
- The median from the apex to the base bisects BC (since the triangle is



isosceles), so BD = DC = \(\frac{b}{2}\).

Step 3: Establishing Coordinates and Calculations

- To facilitate construction, assign coordinate points:
- Place B at \((0, 0)\).
- Place C at \((b, 0)\).
- The apex A will be at \((x, y)\), where \(y = 55\, \text{mm}\) (altitude).

- Since AD is perpendicular to BC and bisects BC, D has coordinates
\(\left(\frac{b}{2}, 0\right)\).

- The distance from A to D is the altitude:

\[
AD = 55\, \text{mm}
\]

- The length of AB (or AC) can be expressed as:

\[
s = \sqrt{\left(x - 0\right)^2 + (y - 0)^2} = \sqrt{x^2 + 55^2}
\]

- The length of the base b is:

\[
b = 2x
\]

- The perimeter relation becomes:

\[
2s + b = 135\, \text{mm}
\]

or

\[
2\sqrt{x^2 + 55^2} + 2x = 135
\]

Dividing through by 2:

\[
\sqrt{x^2 + 55^2} + x = 67.5
\]

This is a key equation to solve for x.



---

Solving for the Base and Side Lengths

Let's perform calculations to find x, b, and s.

\[
\sqrt{x^2 + 55^2} + x = 67.5
\]

Set:

\[
\sqrt{x^2 + 3025} = 67.5 - x
\]

Squaring both sides:

\[
x^2 + 3025 = (67.5 - x)^2
\]

Expanding RHS:

\[
x^2 + 3025 = 67.5^2 - 2 \times 67.5 \times x + x^2
\]

Simplify:

\[
x^2 + 3025 = 4565.25 - 135x + x^2
\]

Subtract \(x^2\) from both sides:

\[
3025 = 4565.25 - 135x
\]

Now, solve for \(x\):

\[
135x = 4565.25 - 3025 = 1540.25
\]

\[
x = \frac{1540.25}{135} \approx 11.41\, \text{mm}
\]



Calculate b:

\[
b = 2x \approx 2 \times 11.41 \approx 22.82\, \text{mm}
\]

Calculate s:

\[
s = \sqrt{x^2 + 55^2} = \sqrt{(11.41)^2 + 3025} \approx \sqrt{130 + 3025}
\approx \sqrt{3155} \approx 56.2\, \text{mm}
\]

Verify the perimeter:

\[
2s + b \approx 2 \times 56.2 + 22.82 \approx 112.4 + 22.82 = 135.22\,
\text{mm}
\]

This is very close to the given 135mm, confirming the calculations are
consistent within an acceptable margin of error (rounding).

---

Constructing the Triangle Step-by-Step

With the calculated data, now proceed to actual geometric construction.

Tools Needed

- Ruler
- Compass
- Protractor (optional)
- Pencil

Construction Steps

1. Draw the Base:
- Draw a horizontal line segment BC of length approximately 22.82mm.
- Mark points B at \((0,0)\) and C at \((22.82, 0)\).

2. Locate the Midpoint D:
- Find the midpoint D of BC, which is at \(\left(\frac{b}{2}, 0\right)\),
approximately at \((11.41, 0)\).



3. Construct the Altitude:
- From D, draw a perpendicular line upward.
- Mark point A at a height of 55mm above D: at \((11.41, 55)\).

4. Verify the Side Lengths:
- Measure AB and AC to confirm they are approximately 56.2mm.
- Use the compass to measure these lengths from A to B and A to C.

5. Complete the Triangle:
- Connect A to B and A to C.
- The triangle ABC now has:
- Altitude = 55mm
- Perimeter approximately 135mm
- Sides AB and AC approximately equal, confirming the isosceles nature.

---

Evaluation of the Construction

Constructing an isosceles triangle from given altitude and perimeter involves
precise calculations and careful execution. Here are some features, pros, and
cons:

Features and Advantages:

- Accuracy: Using coordinate geometry simplifies calculations, leading to
precise construction.
- Clarity: The step-by-step process enhances understanding of geometric
principles.
- Versatility: The method can be adapted for different given data and similar
problems.

Challenges and Limitations:

- Measurement Precision: Small errors in measuring lengths (e.g., 22.82mm)
can affect the accuracy of the triangle.
- Rounding Errors: Approximations during calculation may lead to slight
deviations from the ideal shape.
- Tool Limitations
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