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Understanding geometric relationships and properties of circles is
fundamental in solving many geometry problems. This particular problem
involves the circumcenter of a triangle, side lengths expressed in algebraic
form, and the application of circle and triangle properties to find an
unknown segment length. In this comprehensive guide, we will explore the
concepts involved, step-by-step problem-solving techniques, and practical
tips to approach similar problems with confidence.

Understanding the Key Concepts

Before diving into the problem, it is crucial to understand the core concepts
involved:

What Is the Circumcenter?

The circumcenter of a triangle is the point where the perpendicular bisectors
of the sides intersect. It is equidistant from all three vertices of the
triangle, meaning:

- PA = PB = PC, where P is the circumcenter and A, B, C are the vertices.

This property allows us to set up equations based on distances from P to the
vertices.

Properties of the Circumcenter

- It is the center of the circumscribed circle (circumcircle) that passes
through all three vertices.

- It can be located inside or outside the triangle depending on the type of
triangle.

- Key property: P is equidistant from A, B, and C.

Chord and Segment Relationships

In a circle:
- The segments connecting the center to points on the circle are radii.



- Chord segments (like AD, DB, DP) can be related to the radii and other
segments through geometric properties.

Analyzing the Given Data

Let's list the given information:

- P is the circumcenter of triangle AABC.

- Lengths:

- AD =7x - 6
- DB = 5x + 8
- PC =35

- Find DP.

First, some clarifications and assumptions based on the problem:

The points A, B, C form triangle ABC.

P is the circumcenter, so:

PA = PB = PC.

The segments AD and DB are segments along some line involving points A, D,

B

The segment PC has length 35 (from P to C).
- The goal is to find DP, the distance from P to D.

Given that P is the circumcenter, the key property is:

PA = PB = PC

Since PC is given as 35, it follows that:

- PA = PB = 35.

Our task is to find DP.

Note: The problem involves segments AD and DB, which suggests D is a point on

side AB or some other configuration involving these points. To proceed, we
need to interpret how points D and the segments relate in the figure.

Interpreting the Geometric Configuration

Based on typical geometry problems involving the circumcenter and segments:

- D might be a point on side AB or on a median or altitude.
- The segments AD and DB are parts of side AB, with D dividing AB into



segments AD and DB.
- Since AD and DB are expressed in terms of x, D is likely on AB.

Assuming D lies on side AB, then:
- AB=AD + DB = (7x - 6) + (5x + 8) = 12x + 2

Knowing this, we can proceed to analyze the relationships.

Step-by-Step Solution Approach

Step 1: Set Up Known Equations
From the properties of the circumcenter:
- PA=PB =PC=235

Given this, the distances from P to A, B, and C are known or can be
determined.

Step 2: Find the Length of AB

If D lies on AB, then:

AB = AD + DB = (7x - 6) + (5x + 8) = 12x + 2
Step 3: Find x Using the Known Lengths

We need to find the value of x. To do this, consider the distances involving
P.

Since P is the circumcenter, and assuming triangle ABC is inscribed in the
circle with center P:

- The distances PA, PB, and PC are all equal to 35.
Suppose point D is on AB, dividing it into segments AD and DB.
Step 4: Connect the Segments to the Circumcenter

If D is on AB, and P is the circumcenter, then D could be the midpoint or
some specific point related to the circle.

Alternatively, D could be a point such that segments AD and DB relate to the
circle's properties.



Applying Geometric Theorems to Find DP

Given the complexity, we need to consider the following:

- Since P is the circumcenter, distances from P to vertices are equal.
- The segments AD and DB are parts of side AB, divided by D.

- The length PC is given as 35.

Assuming that D lies on the circle or on a line related to the circle, and D
is connected to P and other points, we can analyze possible relationships.

Key Geometric Relationships and Theorems

To solve similar problems, the following theorems and properties are useful:
e Power of a Point Theorem: Relates the lengths of segments created by a
point outside or inside a circle.

e Perpendicular Bisector Theorem: The circumcenter lies on the
perpendicular bisectors of the sides.

e Chord Properties: The distances from the center to chords relate to the
lengths of the chords.

Given the problem involves segments along sides and distances from P,
applying the power of a point or coordinate geometry can help.

Coordinate Geometry Approach (Recommended)

One effective method to solve such a problem is to use coordinate geometry:
- Assign coordinates to points A, B, and C.

- Find the coordinates of P as the circumcenter.

- Use the distance formula to determine DP.

Step-by-step:

1. Assign Coordinates:



- Place B at the origin: B(0, 0).
- Place A at (a, 0), where a is unknown.
- Find C's coordinates based on other given info or assumptions.

2. Calculate the Circumcenter P:

- Find the perpendicular bisectors of AB and AC.
- Solve for their intersection point P.

3. Calculate Distances:
- Use the distance formula to find PC, which should be 35.

- Find the coordinate for D on AB based on segment division.
- Compute DP as the distance from P to D.

Alternative: Algebraic Solution Using
Coordinates

Suppose:
- A at (a, 0)
- B at (0, 0)

- D divides AB at some point D(x d, 0)

Given:
- AD =7x - 6
- DB =5x + 8

From the points:
- D(x d, 0)
Then:

- AD
- DB

la - x d| =7x - 6
[x d - 0] 5x + 8

Since distances are positive:
a-xd=7x -6
x d=05x + 8

From the second:



x_ d=5x + 8

Substitute into the first:

a - (5x +8) =7x -6

Solve for a:
a=7x-6+5x+8=12x + 2
Now, the coordinates:

A at (a, 0) = (12x + 2, 0)
- B at (0, 0)
- Dat (xd, 0) = (5x + 8, 0)
Next, find the coordinates of C, which can be placed conveniently, or derived
if additional data is provided.

Finding the Length of DP

Once the coordinates of P are known, and D is on AB, the calculation of DP
proceeds:

- Calculate P's coordinates as the circumcenter.
- Calculate D's coordinates.
- Use the distance formula:

\[ DP = \sqrt{(x P - x D)2 + (y_ P - y D)"2} \]

Given the problem's symmetry and the known lengths, once x is determined, P's
coordinates can be found, and DP can be computed accordingly.

Summary of the Solution Steps

To synthesize the solution:

Express segments AD and DB in terms of x.

Find the total length of AB, which is \(12x + 2\).

Use the fact that P is the circumcenter, so PA = PB = PC = 35.
Place points A, B, and D in coordinate space for calculation.
Determine the coordinates of P as the circumcenter.

Ok~ WNR



6. Calculate DP as the distance from P to D using the distance formula.

Practical Tips for Similar Geometry Problems

Frequently Asked Questions

In triangle ABC with P as its circumcenter, if AD =
7x - 6, DB = 5x + 8, and PC = 35, how do you find
the length of DP?

First, find the value of x by using the properties of the circumcenter and
given segment lengths, then calculate DP based on the geometric relationships
or coordinate geometry approach.

What is the significance of point P being the
circumcenter of triangle ABC in solving for segment
lengths?

Since P is the circumcenter, it is equidistant from all vertices of the
triangle, which helps relate distances like PC and DP and simplifies solving
for unknown segments.

Given that PC = 35 and P 1is the circumcenter, how
are the distances from P to other points in the
triangle related?

All distances from P to each vertex (A, B, C) are equal, meaning PA = PB = PC
= R (the radius of the circumcircle).

How can the segment lengths AD and DB help in
determining the value of x in this problem?

If AD and DB are parts of a segment or related to point D on segment AB,
their lengths can be used to set equations involving x, which helps find the
value of x when combined with other geometric constraints.

What is the typical approach to find length DP when



P is the circumcenter and other segments are given?

Use the fact that the distance from P to the relevant points (like D and C)
can be related through geometric properties or coordinate geometry, often
involving setting up equations based on the given distances.

If AD = 7x - 6 and DB = 5x + 8, and P is the
circumcenter, how does the position of D affect the
calculation of DP?

The position of D relative to A and B influences how segment lengths relate;
identifying whether D is on AB or elsewhere helps determine how to set up
equations for DP.

Can the length of DP be directly calculated from the
given data without additional information?

Not directly; additional information about the position of D, the triangle's
dimensions, or coordinate assignments is needed to compute DP precisely.

What role does the value of x play in solving for DP
in this problem?

Finding the value of x allows calculation of specific segment lengths, which
can then be used within geometric relationships to determine DP.

Is it necessary to know the exact shape or size of
triangle ABC to find DP, given the data?

While some assumptions or properties of the triangle may help, typically,
additional details about the triangle's dimensions or the position of D are
needed to find DP accurately.

Additional Resources

If P Is The Circumcenter Of AABC, AD = 7x - 6, DB = 5x + 8, And PC = 35, Find
DP.

Introduction

Mathematics often presents intriguing problems that intertwine geometric
principles with algebraic expressions. One such problem involves
understanding the properties of a triangle and its associated points,
especially when these points serve special roles like the circumcenter. The



problem statement-"If P is the circumcenter of triangle ABC, and the lengths
AD = 7x - 6, DB = 5x + 8, and PC = 35, find DP"—epitomizes this blend of
geometry and algebra, calling for a detailed exploration to uncover the
relationships and derive the unknown segment length.

This investigation aims to dissect the problem comprehensively, providing a
step-by-step reasoning process grounded in geometric theorems, coordinate
geometry, and algebraic manipulation. Such an analysis not only clarifies the

solution but also illustrates key concepts in triangle centers, segment
relationships, and problem-solving strategies in geometry.

Understanding the Geometric Foundations

The Role of the Circumcenter P

In a triangle, the circumcenter P is the point equidistant from all three
vertices, A, B, and C. It is the intersection point of the perpendicular
bisectors of the sides. Its defining property—that PA = PB = PC—serves as a
cornerstone in solving problems involving distances from P to the vertices.

For triangle ABC:

- P is the circumcenter.
- Therefore, PA = PB = PC.

Given that PC = 35, it follows that:
- PA = PB = 35.

This uniformity is a critical insight, simplifying many calculations.

Deciphering the Segments and Their Significance

The problem mentions segments:

- AD=7x - 6
- DB = 5x + 8
- PC = 35 (already known)

- The goal: Find DP

To interpret these segments, some assumptions and standard geometric
configurations are necessary.

Key Assumptions and Common Configurations

1. Point D on side AB:
The segments AD and DB suggest that D lies on side AB, with:



- AD: segment from A to D
- DB: segment from D to B

2. Segments involving P and D:
The segment DP could be related to D's location relative to P, perhaps on a
median or other special line.

3. Uniform distances from P:
Since P is the circumcenter, PA = PB = PC = 35.

4. Potential configuration:
Given the segments, D may be a point on side AB, and perhaps the problem

involves finding the length of DP, which may be a segment from D to P, with D
lying somewhere along AB or an extension.

Analyzing the Geometric Relationships

Step 1: Establishing the Lengths of AD and DB

Given:
- AD =7x - 6
- DB =5x + 8

Since D 1is on AB:

- total length of AB = AD + DB = (7x - 6) + (5x + 8) = 12x + 2
Note: The length of AB depends on x.

Step 2: Expressing the Position of D

- D divides AB into segments AD and DB.

- The position of D can be expressed in terms of the ratio:

\ [
\frac{AD}{DB} = \frac{7x - 6}{5x + 8}
\1

If D is the midpoint, then AD = DB, but unless specified, D can be any point
on AB.

Applying Geometric Theorems

The Power of the Circumcenter



Since P is the circumcenter:

- All points on the circle passing through A, B, C are equidistant from P.
- Specifically:

\ [
PA = PB = PC = 35
\1]

- The distances from P to points D and other relevant points may be related
via the circle or median properties.

Step 3: Considering the Location of D and P
Suppose D is on AB, and we are to find DP.

- If D is on AB, and P is the circumcenter, then D may or may not lie on the
circle.

- Key insight: Typically, the points on the circle are A, B, C, and P (if P
is the center), but unless D is on the circle, the length DP is not directly
related to the circle's radius.

- However, since P is the circumcenter, and we seek DP, the problem suggests

D and P may be connected via some geometric configuration, possibly D being a
point on the circle or on a line through P.

Step 4: Possible Geometric Configurations

Given the data, a plausible scenario is:

- D is on side AB.

- The segment AD and DB are parts of AB.

- P is the circumcenter, with a known distance of 35 units from C, and

possibly from D.

Alternatively, D may be a point on the circle, with segments related to
distances from P.

Step 5: Algebraic Approach to Find x
Assuming D is on AB:

- Total length AB = 12x + 2.



Suppose D is somewhere between A and B:
- The ratio of AD to AB:

\ [

\frac{AD}{AB} = \frac{7x - 6}{12x + 2}
\1]

Similarly, D divides AB:

- Coordinates or ratios can be used to find the position of D.

Step 6: Using the Distance from P to C and D
Given:
- PC =35

- To find DP, perhaps P, D, and C are collinear or related via similar
triangles or circle properties.

Step 7: Solving for x
Suppose we relate the lengths involving x:
- From the problem:

\[
AD
\]
\ [
DB
\1]

7x - 6

5x + 8

- Total AB:

\ [
AB

\1]

12x + 2

If D is the midpoint (not necessarily given), then:

\ [
AD

\1]

DB \Rightarrow 7x - 6 = 5x + 8

Solving:



\ [

7x - 6 = 5x + 8
\1

\ [

7x - 5x =8 + 6
\1

\ [

2x = 14

\1

\ [

X =17

\1

Now, determine the lengths:

\[
AD
\1
\[
DB
\1]

49 - 6 = 43

7(7) - 6

35 + 8 =43

5(7) + 8

Total AB:

\ [

AB = 43 + 43 = 86
\1]

This symmetry suggests D is the midpoint of AB.

Step 8: Calculating DP

Assuming D is the midpoint of AB and P is the circumcenter with PC = 35, we
need to find DP.

Key observations:

- Since P is the circumcenter, PA = PB = PC = 35.
- D is on AB, which is a chord or segment in the triangle.

Step 9: Coordinate Geometry Approach
To determine DP:
1. Assign coordinates:

- Place A at (0,0).



B at (86, 0) (since AB=86).
D at the midpoint: (43, 0).

2. Find coordinates of C and P:

Since P is the circumcenter, it's equidistant from A, B, C.
- The circumcenter P lies at the intersection of the perpendicular bisectors
of the sides.

3. Assuming C is somewhere above the x-axis:

Coordinates of C: (x c, y c).

4., Calculate P:

P is equidistant from A, B, and C.
From A(0,0) and B(86, 0):

The perpendicular bisector of AB is the vertical line x=43.

For P to be equidistant from A and C:

\[
PA = PC = 35
\1

- Coordinates of P: (43, y p).
5. Calculate y p:

- From P to A:

\ [

PA = \sqrt{(43 - 0)"2 + y p™2} = 35
\1]

\ [

\sqrt{4372 + y p™2} = 35

\1

\ [

4372 + y p"2 = 3572

\1

\ [

1849 + y p”2
\1

\ [

y p*2 = 1225 - 1849 = -624
\1

1225

Negative value indicates an inconsistency; thus, our assumption about the
position of C or the configuration may need adjustment.



Step 10: Alternative Approach — Using the Law of Cosines

Given

If P Is The Circumcenter Of Aabc Ad 7x 6 Db 5x 8 And Pc 35
Find Dp

If P Is The Circumcenter Of Aabc Ad 7x 6 Db 5x 8 And Pc 35 Find Dp
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