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In A Kite ABCD, AB=CB, AD = CD, <B= 115 Degree, <D=30 Degree. Find <A =?

Understanding geometric figures such as kites is fundamental in solving various problems
in geometry. The problem presented involves a kite ABCD with specific properties and
angles, and the goal is to find the measure of angle A. To approach this problem
systematically, we will analyze the properties of a kite, utilize known geometric theorems,
and perform detailed calculations. This article provides a comprehensive step-by-step guide
to solving this problem, ensuring clarity and thorough understanding.

Introduction to Kites and Their Properties

A kite is a special quadrilateral with distinctive properties that simplify many geometric
problems. Recognizing these properties is crucial in solving angle and side length
questions.

Definition of a Kite

- A quadrilateral ABCD is called a kite if:
- Two pairs of adjacent sides are equal.
- Specifically, AB = AD or BC = CD, depending on the given kite.

Properties of a Kite

- The diagonals intersect at right angles (they are perpendicular).

- One of the diagonals bisects the other.

- One pair of opposite angles (angles between unequal sides) are equal.
- The angles between the unequal sides are equal:

LB = LD in some cases.

In our problem, the given equalities and angles suggest that these properties will be
instrumental in deriving the measure of angle A.



Understanding the Given Data

Let's carefully analyze the given information:

- AB = CB: This indicates that points A and C are symmetric with respect to some line, and
the sides AB and CB are equal.

- AD = CD: Sides AD and CD are equal, indicating that points A and C are also symmetric
with respect to the diagonal BD.

- LB = 115°: The measure of angle at vertex B.

- LD = 30°: The measure of angle at vertex D.

The goal is to find £LA.

Step-by-Step Solution Approach

To find LA, we will proceed through the following steps:

1. Identify the key properties and relationships in a kite with given equal sides.

2. Use the given angles at B and D to determine the diagonal relationships.

3. Apply the properties of the diagonals (perpendicularity and bisecting) to find unknown
angles.

4. Use the sum of interior angles in a quadrilateral to relate angles A, B, C, D.
5. Calculate £A based on the above relationships.

Step 1: Analyzing the Kite's Symmetry and Sides

Given that:

- AB = CB: Points A and C are symmetric with respect to some axis.
- AD = CD: Points A and C are symmetric concerning diagonal BD.

This symmetry suggests that the diagonals intersect at right angles and that some of the
angles are equal.

Step 2: Using the Given Angles at B and D

- LB = 115°: Since 4B is known, and the sides AB and CB are equal, we can examine



triangle ABC.
- LD = 30°: Similarly, with sides AD and CD equal, triangle ADC can be analyzed.

Step 3: Applying Properties of Diagonals and
Triangles

In a kite:

- The diagonals intersect at right angles.
- The diagonal BD acts as an axis of symmetry, bisecting angles at B and D.

Based on the given angles:

- The diagonal BD divides the kite into two triangles, ABC and ADC.

Step 4: Calculating Angles in the Triangles

Triangle ABC:

- Sides: AB = CB
- Known angle: £B = 115°

Since AB = CB, triangle ABC is isosceles with AB = CB.
- The base angles at A and C are equal.
Let’s denote:

-LA=X
-LC=y

In triangle ABC:

X+ LB +y=180°

But because AB = CB, angles at A and C are equal:
X=y

Thus,

X + 115° + x = 180°



2x = 180° -115° = 65°
X = 32.5°
Therefore,

LA = 32.5°

Triangle ADC:

- Sides: AD = CD
- Known angle: £D = 30°

Similarly, triangle ADC is isosceles with AD = CD, and the angles at A and C are equal;
however, we need to verify if this assumption holds.

Let's denote:

- LA (in triangle ADC) = z
- LC (in triangle ADC) = w

Since AD = CD:

zZ=Ww

Sum of angles in triangle ADC:
z+ LD + w =180°

z+ 30° +z=180°

2z = 150°

z=175°

Hence,

LA =75°

Step 5: Determining the Final Measure of ZA

From the previous calculations, we have:

- LA (from triangle ABC analysis): 32.5°
- LA (from triangle ADC analysis): 75°



But these are angles at different vertices; the key is recognizing that the quadrilateral's
angles sum to 360°, enabling us to find £ZA.

In quadrilateral ABCD:
LA+ LB+ LC+ LD = 360°
We already know:

- /B =115°
- 4D = 30°

From the geometric properties and previous calculations, and considering the symmetry,
the measure of LA is approximately x = 32.5°, but considering the entire quadrilateral, the
total sum constraint should be satisfied.

Therefore, summing the known angles:

LA + 115° + LC + 30° = 360°

Assuming £C is approximately 75° (from the triangle ADC analysis), then:

LA + 115° + 75° + 30° = 360°

LA = 360° - (115° + 75° + 30°) = 360° - 220° = 140°

Thus, the measure of ZA = 140°.

Final Answer and Summary

The measure of angle A in the given kite ABCD is approximately 140°.

Summary of Key Steps:

- Recognized the properties of the kite, including equal sides and perpendicular diagonals.
- Used isosceles triangle properties to determine angles at A and C.

- Applied the quadrilateral angle sum property.

- Calculated the missing angle based on the known angles and symmetry.



Additional Tips for Solving Kite and Quadrilateral
Problems

- Always identify symmetry and equal sides; they simplify calculations.
- Remember that diagonals in a kite intersect at right angles.

- Use triangle sum properties to find unknown angles.

- Cross-verify with the quadrilateral angle sum for consistency.

FAQs on Finding Angles in a Kite

1. How do the properties of a kite help in solving angle problems? The symmetry
and perpendicular diagonals reduce the number of unknowns and allow the use of
isosceles triangle properties.

2. Can the angles in a kite be obtuse or acute? Yes, depending on the side lengths
and angles, a kite can have both obtuse and acute angles.

3. Why is understanding the diagonals important in kites? Diagonals in a kite
have special properties — they are perpendicular and one bisects the other — which
are crucial in solving angle and side length problems.

In conclusion, by carefully analyzing the properties of the kite, applying triangle sum rules,
and utilizing symmetry, we've determined that the measure of £ZA in the given quadrilateral
is approximately 140 degrees. Mastery of these concepts aids in solving complex geometric
problems efficiently and accurately.

Frequently Asked Questions

In a kite ABCD, given that AB = CB, AD = CD, 4B = 115°,
and 4ZD = 30°, how do you find £A?

Since AB = CB and AD = CD, ABCD is a kite with symmetry along the diagonal AC. Using
the given angles, apply the properties of kites and triangle angle sum to determine £A. The
calculation shows that £A is 35°.

What properties of a kite are useful when solving for



angles such as ZA in this problem?

In a kite, the diagonals intersect at right angles, and the angles between unequal sides are
equal. The angles opposite the unequal sides are equal, and the angles between the pairs

of equal sides are supplementary. These properties help set up equations to find unknown

angles like LA.

Given that ZB = 115° and 4D = 30°, how can the sum of
interior angles help in finding ZA in the kite?

The sum of interior angles in quadrilateral ABCD is 360°. Knowing two angles allows us to
find the remaining two angles, including £ZA, by subtracting the known angles from 360°
and using symmetry and properties of the kite.

Why is it important that AB = CB and AD = CD in this
problem?

These equalities confirm that ABCD is a kite, which has specific angle and diagonal
properties. Knowing these equal sides helps identify which angles are equal and simplifies
the process of calculating ZA.

How can triangle properties be used to determine ZA in
this kite problem?

By dividing the kite into triangles, such as triangles ABC and ADC, and applying the triangle
angle sum property along with the known angles, we can set up equations to solve for ZA.

Is it necessary to use trigonometry to find ZA in this
problem, or can it be solved with geometric properties
alone?

This problem can be solved using geometric properties, such as the sum of angles in
triangles and quadrilaterals, along with the properties of kites, without requiring
trigonometry.

What is the final value of ZA in the given kite ABCD?

The measure of LA is 35° based on the given data and geometric reasoning.

Additional Resources
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