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NUMBERS, RELATIONS AND FUNCTIONS 10
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UNIT 4: SYSTEMS OF
LINEAR EQUATIONS

DISTANCE BETWEEN TWO
POINTS ON A LINE
SEGMENT / THE MIDPOINT
OF A LINE SEGMENT
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WHAT'S THE POINT OF TODAY'S LESSON?

We will begin working on the NRF 10 Specific 
Curriculum Outcome (SCO) "Relations and 
Functions 8" OR "RF8" which states:

RF8: "Solve problems that involve the distance 
between two points and the midpoint of a line 
segment."
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What does THAT mean???

SCO RF8 means that we will:
* determine the distance between two points on a Cartesian plane 

using a variety of strategies 
* determine the midpoint of a line segment

given the endpoints of the segment using a
variety of strategies

* determine an endpoint of a line segment given
the other endpoint and the midpoint using a
variety of strategies

* solve a contextual problem involving distance
between two points or the midpoint of a line
segment 
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Distance Between Two Points

A(-5, 1)

B(3, -3)

You can use the Pythagorean 
Theorem to get the length of AB

DISTANCE FORMULA:
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EXAMPLE:

Use the distance formula to show that the triangle with 
vertices A (-3 , 1) , B (1 , 7) & C (5 , 1) is isosceles.

A (-3, 1)

B (1 , 7)

C (5 , 1)
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YOU TRY!

Show that the points (5 , ­1) , (2 , 8) & (­2 , 0) lie on a circle 
whose center is (2 , 3) .

(2 , 3)

(5 , ­1)

(2 , 8)

(­2 , 0)
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Midpoint of a Line

A(­3, 6)

B (5, 14)
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EXAMPLE:

The endpoints of a diameter of a circle are (-5 , 6) 
and (11 , 12).  Find the coordinates of the center 
of the circle.

(-5 , 6)

(11 , 12)
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EXAMPLE:

One endpoint of a line segment is (-4 , 3).  The
midpoint is (-3 , 6).  Find the other endpoint.  
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YOU TRY!

Find the midpoint of the line with endpoints (2 , 1) & (8 , ­13) .
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YOU TRY!

A line has endpoint (10 , 6) & midpoint (4 , ­2) .  Find the other 
endpoint.
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CONCEPT REINFORCEMENT:

WORKSHEETS:
"Distance Formula ­ Worksheet 1": #1 TO #10
"The Midpoint Formula": Left Side (#1, #3, #5... TO #29)



Attachments

Worksheet ­ Review of Coordinate Geometry ﴾Math 10﴿.doc

area of a triangle.doc

coord geom review.doc

Puzzle Worksheet ­ Graphing #2 ﴾Coffee﴿.pdf

Puzzle Worksheet ­ Graphing #1 ﴾Cow﴿.pdf

Puzzle Worksheet ­ Slope Point ﴾given both﴿.pdf

Puzzle Worksheet ­ Slope Point ﴾given two points﴿.pdf

Worksheet ­ Equation of a Line.pdf

Worksheet Solutions ­ Equation of a Line.pdf

Worksheet ­ Distance_Midpoint﴾2﴿.pdf

Review ­ Coordinate Geometry.pdf
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1. State the point-slope form of the equatfion of the line through the
given point and having the given slope.

UW:,

CRALY \t\ﬁ‘\ﬁ

(a) (3,2); m=4 (b) (1,4); m=6
(c) (-2,5); m=1 (d) (=7, —2); m=5
(e) (=3.—4:m=-2 (f) (6,0}, m=—4

2. State the slope y-intercept form of the equation of the line with the
given slope m and y-intercept b.

(a} m=2;b=3 (c) m 5,b:~3 (é) m=-%b=0
(b) m=-4;b=5 (d) m=3; b= (fy m=0;b=-6
3. State the slope and y-intercept of the following linear functions.
(a) y=3x-7 (b) y=—3x+5
(¢) y=—bx—-4 (d) y=7x
2561
(o) y="2 () y+7=2x
(g) y+3x=4 (h) 2x—-3=y
(i) Bx+y—-2=0 (i) 7x=3+y
(k) dx—y=5 (1} 3x+2y=5
(m) x+3y=-2 (n) 6x—y—4=0

4. Determine an equation of the line through the given point and
having the given slope. Express the equation in the form
Ax+By+C=0. :

(a) (2,1); m=3 (b) (-3,4); m=5

(c) (4,-5); m=-1 (d) (=1,-2); m=7

(e) (5,0);m=-6 (f) (0,-5); m=1

(@) (=1,6);,m=0 (h) (4,-3); no slope

(i) (-6,4); m=— () =Fo=1): mi=1

5. Write the equation of the linear function through (—4, 5) with slope
{ {a) 2 (b) —4 (¢} 1.5 (d) —0.5 (e) —2.5

6. Write the equation of the line having slope % and containing the
point

(a) (0,0) (b) (=3,2) (¢} (=3.5) (d) (5,-3) (e) (0,-6)

: 7. Determine an equation of the line through the given point and

having the given slope. Express the equation in the form y=mx+b
and determine two other points on the line.

(a) (1,2); m=3 (b )(——‘i 41);m=—2
(c (e O) m 2 (d) (4, —2); m=—05
) (0, m=3 h‘) - 3—6) m=0
g)( ) m =} (h) (10,20); m=0.2

8. Determme an equation of the line through the given points. Ex-
press the equation in the Form Ax+By+C=0.7
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&) (1.2, 12 4) (b) (5,6).(7, 8)

(e) (2.3).(=2, 1) (d)(~1,4), (5, 1)

(e) (=2, =1), (4,~2) (f) (=6,4),(-1,-2)

(g) (10,8), (-3, 1) (h) (2,B), (7, —4)

i B-1.06 -5 (1) (=87),.(15:3)

(k) (25,3), (=3, —23) {1} (=% =13).(2:23

(m)(-3.8, 12),(1 2 27) (n) (~4.5,6), (—1.5, —4)

o) (—4,0), (0, (p) (4,6), (4, -2)

() (=2, -3), (4 3 (r) (1.2,‘] 2) (=36, -3:6) :

Q 1;v’b’;{érrﬂlyr{(;ﬂan' equamon “of the line whose x- and y- intercepts are
respectivel 3
0 D3 . g (c) 2 and. =5 el -8 and 4

b} —2and 4 {d} 1 and —6 (f) 3-and =7

13. Determine an equation of the line through (—3,4) and having the

same y-intercept as 2x—3y =6.

14, Determine an equation of the line through (
same slope as the graph of 2x+3y=7.

15. Determine an equation of the line having the-same: X- -intercept as
4x—3y—12=0 and the same slope as the graph of 2x+by=7.

16. Determine an equation of the line through (—1,3) and havmg its
x-intercept equal to its y-intercept. o2

—3, —2) and having the

& S ,L\m\ b\u?e

\\ nes

Whew e

Need Uy s e

NE PR AN P

k‘l‘ 5 ,j‘\ 5N ?m;\\ wa e

and @) ?‘mr\\ o AR Vi

e"g"””'\s oo e u\n‘\wo'\

® 3 lope -

(€3 S“(N‘.\»\c\/\\w (C
| 's\?&"g By =

»\!\‘xa‘rgg X L “\j

2 M\

. : \
Set z@mu\ Ao Zxo, Ao Lok . 1(&\ [ ?a‘s(hw{ )

O et tzen- el

Sn’\:Qk‘

- Lok e
@ vestrice) lines

(oo slepel

u,ra\\z\ Vises

(:ij
® fos perdicedes [ines
\5(@?25‘ are. Mju“ﬁvm re(}ioruéa\jl

&







SMART Notebook


[image: image1.png]m{,mmr o m a N ?.9\5\@

The following steps may help you to simplify the procedure.

Step 1 Step 2 Step 3

Record the vertices in Calculate the Calculate the

a counterclockwise order. down-products.  up-products.
Axm y1) . X1 Y1 X1 V1
(325 ¥2) X Y2 X2 ab) (Repeat the
(x3, ¥3) X3 Y3 X3 V3 first pair.)
(1, ¥1) X1 Y1 X1 Y1

— .

1
APQR = 5 |(Sum of Down-Products) — (Sum of Up-Products)|

= W‘XQN +X2Y3 + X3y — (X193 + X3¥, + xn.f:
|

This formula will be used in the following example to find the area of a
triangle from its vertices. .

Example  Calculate the area of APQR with vertices at P(2,4), Q(2, —3) and

R(-5,2).
Solution List the vertices in a Calculate Calculate
counterclockwise order. down-products. up-products.
2.4 2 4 N 4
(=5,2) PR

AN!, _ 3) N/ 3 \
@4 2 g 4

APQR =1|(4 + 15+ 8) — (=6 + 4 — 20)|
=127 422 =%

The area of APQR is 42 square units.

)33 square units

(@), (0), (d)
units

61

—- square units
2 q!
7.a) 5 square units b)7 square units

43

> square units b)25,square units
quare units d).

41
— s
2

21

1.b)22 square units ¢)22 square units
21

6.10 Exercise, page 238

2.a)

D)

3.2)0 square units b)collinear 4.
S.a)(—1, —4) b)33 square units
6.b)54 square units ¢)54 square
€)36 square units

0 Exercise

31 AABC has vertices A(—2, —5), B(3, — 6) and C(7, 2).
(a) Sketch the triangle.
(b) Calculate the area of AABC by listing the vertices in a clockwise oaﬂ
(c) Calculate the area of AABC by listing the vertices in a
counterclockwise order. )
(d) How are your solutions in (b) and (c) similar? How are they different?

= =

Calculate the area of the triangle with these vertices.
@ (52 (-2,0) (1,-5) b2 (=51 (9 -3
© @43 (74  (10,-2) (@ (-3,5 (=6 -3) (~1,-4) ‘

The vertices of ASTU are S(—1, —5), T(5, —2) and U(3, —3).

(a) Calculate the area of ASTU.

(b) Based on your results in (a), what conclusion can you make about the
points S, T, and U? .

Determine which sets of points are collinear. Use your skill in finding
the area of a triangle.

(a) S(6,0) TR, —3)  U(=2 —6)
(b) D(—1,2)  EG,6) F(—7, —-3)
(© P(—2, —1) Q(—6,—3) R, 1)

(d) G2, 4 H(-4,0)  K(=7, —2)

TN

The vertices of Nwow. are P(6, —5), Q(2, 5) and R(—8, —3).

(2) Find the coordinates of S, the midpoint of RP.

(b) Calculate the area of AQRS.

(c) Calculate the area of APQS.

(d) Use your results in (a) to (c) to explain why “the median QS bisécts
the area of APQR”.

Area of a Polygon
To find the area of a polygon, use the same procedure that you used to

find the area of a triangle. »FE5

Rectangle PQRS is given by the vertices P(— 5, 3), Q(4,3), R(4, —3) and S(—5, =3).
(2) Draw a sketch of the rectangle.

(b) Calculate the area of the rectangle, using the formula 4 = b x h,
base, b, height, h.

(¢) Calculate the area of the rectangle by using Vertices of rect PQRS
the same procedure for calculating the area of -5 3
a triangle except include the 4™ vertex as shown 4 3
for the list of vertices. 4 -3,
-5 =3
-5 3

The vertices of various polygons are given. Calculate the area.
A(0, 0), B(3, 2), C(1, 4), D(—2, 3)

(b) S(—5,2), T(—35, —3), U, —5), V(3, —2)

(©) M(=3,3), P(=3, —2), QO, —4), R(3, —2), V(3, 3)
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GEOMETRY AND APPLICATIONS 112
REVIEW: COORDINATE GEOMETRY

i

?_

C(-3,7) and D(1,-5) are two VE@(&O}; rectangle ABCD, find the equation of side
AD of this rectangle.

.
L

(t=2yp -13=0]

. The endpoints of the diameter of a circle are (15,4) and ( -9,6) . Find the length of

the radius of the circle. r \é

riangle ABC has vertices A,('-r,7), B(-3,-5),and C(7,-3)
) Find the equation of the median from A, Hy-3y-23° 0
b) Find the equation of the altitude from B. 3. Ay -35<0
¢) Find the equation of the right-bisector of side AB. {7 +3y -5=0
d) Determine the area or triangle AB%.: 8

. Prove using slopes that the points A(-8,4) , B(3,2) , C(9,10), and D(-2,12) are the

vertices of a parallelogram.

Find the equation of a line with an x-intercept of 3 and a y-intercept of 6. L@f_j_—j;ﬁigj

Find the value of k so that the graph of 7x - 2&y = 6 is perpendicular to 4x + 2y - 1 =0 f)z

10. Determine the equation of a line havmg the same x- mtercept asdx-3y-12=0

and parallel to the line 2x + 5y = 7.

l/_,._,/
(o727 KE,J

er s VT
1. On a coordinate axes draw triangle ABC with vertices A(6,-2), B(2,6) and p¢- \)‘//a//
C(0,-4). (plot neatly on a graph) Ay ZD

‘ & s

2. Determine the lengths of the sides of AABC, and classify it as scalene,
isosceles or equilateral.

ind the mid-point M, of side AC. (2,"3)

w
n

N

Find the slope of median BM. = "1

a

_Find the equation of median BM.  Tx +y A7 =0

»

. Find the equation of the altitude drawn from A. X + // +

7. Determine the equation of the right-bisector of AB
8. P'ove that the line segr
AC is parallef to BC.

9. Calculate the area of AA

Determine the area of the polygon
nd the mid-points of AB and AC.

b

10. Join the mid-points of AB an
consisting of the vertices B, C ,

0 .(7

L
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Review: Coordinate Geometry
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NRF 10         Name:  _______________________________ 


Homework Assignment - Coordinate Geometry 


INSTRUCTIONS:  Show all your work in the space provided and make sure the equation is in the specified form! 
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