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13 MIDPOINT AND DISTANCE FORMULAS ANSWER KEY IS AN ESSENTIAL TOPIC IN GEOMETRY THAT ALLOWS STUDENTS AND
PROFESSIONALS ALIKE TO CALCULATE THE MIDPOINT BETWEEN TWO POINTS IN A COORDINATE PLANE AND DETERMINE THE
DISTANCE BETWEEN THOSE POINTS. UNDERSTANDING THESE FORMULAS IS CRUCIAL IN VARIOUS FIELDS, INCLUDING MATHEMATICS,
ENGINEERING, AND COMPUTER GRAPHICS. IN THIS ARTICLE, WE WILL DELVE INTO THE MIDPOINT AND DISTANCE FORMULAS, PROVIDE
EXAMPLES, AND OFFER AN ANSWER KEY FOR 13 PRACTICE PROBLEMS.

UNDERSTANDING THE MIDPOINT FORMULA

THE MIDPOINT FORMULA IS USED TO FIND THE MIDPOINT BETWEEN TWO POINTS \(A(x_1,v_1)\) ano \(B(x_2, y_2)\) N A
TWO-DIMENSIONAL CARTESIAN COORDINATE SYSTEM. THE FORMULA IS GIVEN BY:

\[
M= \LerT( \rrRAc{x_ 1+ x_2}2}, \rrac{y_1+v_2}{2} \riGHT)
\]



How To USE THE MIDPOINT FORMULA
TO FIND THE MIDPOINT:

1. IDENTIFY THE COORDINATES OF THE TWO POINTS.
2. PLUG THE COORDINATES INTO THE FORMULA.
3. CALCULATE THE AVERAGE OF THE X-COORDINATES AND THE Y-COORDINATES SEPARATELY.

ExAMPLE
Suppost WE HAVE Two PoINTS \(A(2, 3)\) ano \(B(4, 7)\). To Finp THE MipPOINT \(M\):

1. IDENTIFY coorDINATES: \(x_1=2,v_1=3,x 2=4,vy_2=7)\).
2. PLUG INTO THE FORMULA:

\[
M = \LerT( \rrRAC{2 + 43{23}, \rrAc{3 + 7}{ 2} \riGHT) = \LerT( \rrAC{6}{23}, \rrAc{ 103{2} \ricHT) = (3, 5)
\]

Thus, THe mippoINT \(M\) 15 \((3, 5)\).

UNDERSTANDING THE DISTANCE FORMULA

THE DISTANCE FORMULA CALCULATES THE DISTANCE BETWEEN Two POINTS \(A(x_T, v_1)\) ano \(B(x_2, v_2)\) IN THE
COORDINATE PLANE. THE FORMULA IS EXPRESSED AS:

\[
D=\sQrT{(x_ 2-x_1)"2+(v_2-v_1)"2}
\]

How T0o Uste THE DISTANCE FORMULA
To FIND THE DISTANCE:

1. IDENTIFY THE COORDINATES OF THE TWO POINTS.

2. SUBTRACT THE COORDINATES TO FIND THE DIFFERENCES.
3. SQUARE THE DIFFERENCES.

4. ADD THE SQUARED DIFFERENCES.

5. TAKE THE SQUARE ROOT OF THE SUM.

ExAMPLE
Using THE Previous PoINTS \(A(2, 3)\) anp \(B(4, 7)\), we cAN FIND THE DISTANCE \(D\):

1. IDENTIFY COoRDINATES: \(x_1=2,v_1=3,x 2=4,v_2=7)\).
2. CALCULATE DIFFERENCES:

\[
x2-x 1N=04-2)=2
\]
\[
(v_2-v_1D=((7-3)=4
\]

3. SQUARE THE DIFFERENCES:

\[



(2)"2=4
\]

\[
(4)2=16
\]

4. ADD THE SQUARED DIFFERENCES:

\[
4+16=20
\]

5. T AKE THE SQUARE ROOT:

\[
D = \sqrT{20} = 2\sqrT{5} \APPrOX 4.47
\]

THus, THE DISTANCE \(D\) 1s APPROXIMATELY \(4.47\) UNITS.

PRACTICE PROBLEMS

T O REINFORCE THE UNDERSTANDING OF THE MIDPOINT AND DISTANCE FORMULAS, HERE ARE 13 PRACTICE PROBLEMS ALONG WITH
THEIR ANSWERS.

MIDPOINT PROBLEMS

. Fino THE MioPoINT oF \(A(T, 2)\) anp \(B(3, 4)\).

. Fino THE MioPoINT of \(A(-1, -5)\) ano \(B(3, T)\).
. Fino THe miopoiNT oF \(A(O, 0)\) anp \(B(8, 6)\).

. Fino THE MioPoINT oF \(A(-2, 4)\) anp \(B(2, -4)\).
. Fino THE MioPoINT oF \(A(5, -3)\) anp \(B(1, 5)\).
. Fino THe mippoiNT of \(A(7, 2)\) anp \(B(3, 6)\).

. Fino THe miopoINT of \(A(-3, -7)\) ano \(B(T, 5)\).
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DisTANCE PrOBLEMS

8. CALcULATE THE DISTANCE BETWEEN \(A(T, 1)\) ano \(B(4, 5)\).

9. CaLcuLATE THE DISTANCE BETWEEN \(A(2, -3)\) ano \(B(-2, 1)\).
10. CaLcuLATE THE DISTANCE BETWEEN \(A(-1, 2)\) anp \(B(3, 4)\).
11. CaLcuLaTe THE DISTANCE BETWEEN \(A(O, 0)\) anp \(B(-4, -3)\).
12. CaLcuLaTe THE DISTANCE BETWEEN \(A(T, 2)\) ano \(B(1, 5)\).
13. CaLcULATE THE DISTANCE BETWEEN \(A(3, 7)\) anp \(B(6, 1)\).

ANSWER KEY

MIDPOINT ANSWERS

1.\(M=(2, 3)\)
2.\(M=(Q1,-2)V)
3.\(M=(4, 3)\)
4.\(M=(0, 0)\)
5.\(M=(3, D\
6. \M=(5, H)\)



7.\M=(-1,-DVD)
DISTANCE ANSWERS

8.\(p = \s@rT{(4-1)"2 + (5-1)"2} = \sqrT{9 + 16} = \sqrT{25} = 5\)

9. \(o=\s@rT{(-2-2)"2 + (1+3)"2} = \sQrT{16 + 163} = \sqrT{32} = 4\sqrT{2} \APPrOX 5.66\)
10. \(p = \s@rT{(3+1)"2 + (4-2)"2} = \sqrT{16 + 4} = \sQrT{20} = 2\sqrT{5} \APPrOX 4.47\)
11.\(0 = \s@rT{(-4-0)"2 + (-3-0)"23 = \s@rT{16 + 93 = \srT{25} = 5\)

12.\(0 = \s@rT{(1-1)"2 + (5-2)"23} = \s@rT{0 + 93 = 3\)

13.\(0 = \s@rT{(6-3)"2 + (1-7)"2} = \sqrT{9 + 36} = \sqrT{45} = 3\sq@rT{5} \APPrOX 6.7 1))

CONCLUSION

(UNDERSTANDING THE 13 MIDPOINT AND DISTANCE FORMULAS ANSWER KEY IS ESSENTIAL FOR SOLVING PROBLEMS IN GEOMETRY
RELATED TO POINTS IN A COORDINATE PLANE. THE MIDPOINT FORMULA HELPS DETERMINE THE CENTER POINT BETWEEN TWO
POINTS, WHILE THE DISTANCE FORMULA PROVIDES THE LENGTH BETWEEN THEM. BY PRACTICING WITH VARIOUS PROBLEMS,
STUDENTS CAN GAIN CONFIDENCE IN APPLYING THESE FORMULAS EFFECTIVELY.

FREQUENTLY AskeD QUESTIONS

\W/HAT IS THE MIDPOINT FORMULA?

THE MIDPOINT FORMULA IS USED TO FIND THE MIDPOINT (M) BETWEEN TWO POINTS (X1, ¥ 1) AND (X2, Y2) IN A COORDINATE
PLANE. ITIS GIveNeY M= ((x1+x2) / 2,(v1+v2) ] 2).

How DO YOU CALCULATE THE DISTANCE BETWEEN TWO POINTS USING THE DISTANCE
FORMULA?P

THE DISTANCE FORMULA CALCULATES THE DISTANCE (D) BETWEEN Two POINTS (X1, Y1) AND (X2, Y2) USING THE FORMULA
p=[F ((x2-x1)?+(v2-v1)?).

CAN YOU PROVIDE AN EXAMPLE OF USING THE MIDPOINT FORMULA?
CerTAINLY! For POINTS A(2, 3) anD B(4, 7), THEMDPONTM = ((2+4) /[ 2,(3+7) [ 2)=(3, 5).

\WHAT IS THE IMPORTANCE OF THE DISTANCE FORMULA IN GEOMETRY?

THE DISTANCE FORMULA IS CRUCIAL IN GEOMETRY AS IT ALLOWS US TO FIND THE LENGTH OF LINE SEGMENTS, DETERMINE IF
POINTS ARE EQUIDISTANT, AND ANALYZE VARIOUS GEOMETRIC SHAPES.

How Do YOU DERIVE THE DISTANCE FORMULA FROM THE PYTHAGOREAN THEOREM?

THE DISTANCE FORMULA IS DERIVED FROM THE PYTHAGOREAN THEOREM BY CONSIDERING THE DIFFERENCE IN X-COORDINATES AS
ONE LEG OF A RIGHT TRIANGLE AND THE DIFFERENCE IN Y-COORDINATES AS THE OTHER LEG, LEADING To D =[] ((Ax)? + (Av)?).

\W/HAT ARE SOME COMMON MISTAKES WHEN USING THE MIDPOINT AND DISTANCE
FORMULAS?

COMMON MISTAKES INCLUDE FORGETTING TO SQUARE THE DIFFERENCES IN THE DIST ANCE FORMULA, MISCALCULATING THE
AVERAGE IN THE MIDPOINT FORMULA, AND MIXING UP X AND Y COORDINATES.
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