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Ratu Navula College
Year 12 Mathematics Lesson Notes — Week 2

Strand 4: Coordinate Geometry Sub Strand 4.1: Application of Coordinate Geometry
Lesson 45: Midpoint

Learning Outcome: Find the midpoint of a line.

Midpoint: - the location (coordinate) of a point in the
middle of a line segment.
(X2, §2) - the length of one side of the midpoint is equivalent
to the length of the other side.

p-average = (j + ya)/ 2
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Example 1
Find the midpoint of the line joining the points P (-2, 3) and Q(2, 5).
Let
X, =-2 MP = X1+X2,y1+y2
2 2
(—2 +2 3+ 5)
Xg = 2 = )
2 2
0 8
y1=3 =(z+3)
Y2 =5 =(0,4)
Example 2
AB is the diameter of a circle with the centre at (2,0). If Ais at (-3, 2), then the coordinates of B are
A. (7, _2) MP = Xl + X2 ’ yl + y2
2 2
B. (7.2 (20) = (=22 2%
C. (27 2= (‘3’%) and 0= (2%)

7=x, and —-2=y,



Example 3: A diameter of a circle has endpoints (7, 5) and (—4, —4). Find the coordinate of the centre.
9!
. T, _r-’f: +X;, ¥+
L 2 T2
M _!"'.-'+—4 5+—4
.2 2

Class Activity 45

1. Use the midpoint formula to find the coordinates of the midpoint of the line segment joining the
following pairs of points.
a) (=5, D, (=1,-8)
b) (4,2),(11,-2)

2. The coordinates of the midpoint, M, of the line segment AB are (2, —3). If the coordinates of A are
(7, 4), find the coordinates of B.

3. The vertices of a triangle are A (2, 5), B 11, —3) and C (-4, 3). Find:
a) the coordinates of P, the midpoint of AC
b) the coordinates of Q, the midpoint of AB

Strand 4: Coordinate Geometry Sub Strand 4.1: Application of Coordinate Geometry

Lesson 46: Distance Between Two Points

Learning Outcome: Find the distance between two points.

If A(x,,y,) and B(x,,Yy,)are two points then the distance between these two points is found by the
formula given below.

d= \/(Xz _X1)2 + (yz _3/1)2

Steps:
Use the distance formula

Label the two points as x,, x1,¥2, V1

Put the values into the formula

w0 DN

Use the order of operation and simplify.



Example 1
Find the length of the line segment whose end points are (5,4) and (-3,4).
d= \/(xz —x1)% + (y2 — y1)?

=/(-3-5)2 + (4 — 4)2
2

&)
=64
= 8 units
Example 2
Find the distance between the points P (—1, 5) and Q (3, —=2).
THINK WRITE
1 Let P have coordinates (x, v{). Let (x;.3) = (—=1,3)
2 Let (Q have coordinates (x5, v4). Let (xp, ¥9) = (3, =2)

2 Find the length PQ by applying the PQ =V — x)2 + (39 — 71)2
formula for the distance between /T2 5 —
two points. =V[3-(-DIF+(-2-23)

VA2 4 (=72
— /16 + 49

= 8.06 (correct to 2 decimal places)

How to determine the distance if three or more points are given
1. Label the points using A,B and C
2. Find the 3 lengths (AB,AC,BC) between the points using the distance formula
Note: if the length cannot be squared rooted evenly, leave in radical form.
3. Ifitisarightangled triangle then apply Pythagoras theorem (a? + b? = ¢?) to prove if it’s a
right angled triangle or not

Example 1
Prove that the points A (1,1}, B (3, —1) and C (=1, =3) are the vertices of an
isosceles triangle.
THINK WRITE/DRAW

1 Plot the points and draw the
triangle.

Note: For triangle ABC to be 3 ¥
isosceles, two sides must have the B
same magnitude.
2 ACand BC seem to be equal. Find  , ~ _ VI = (=D + 1 = (=312
the length AC. -\m

AL 1) = (x5, %)
C(~1,-3) = (xp. 1) Vi
= 235




B (3, -1) = (x5, %) ="/ (4}'}.‘. + (2)2‘.
C(-1,-3)=(x;, 1) - /30
=2V5
4 FiT]d the lcngth AB. AR = 1"3[3 _ “}]2 + [_| _ (U]E
A (1L 1) = (x.3) =V (2)2 + (-2)2
B (3.~1) = (1. 2) i
=2V2
5  State your proof. Since AC = BC # AB, triangle ABC is
an isosceles triangle.

Example 2
A triangle has vertices at P (0,-3), Q(-6,4) and R (5,1). Find the perimeter of the triangle to the nearest

tenth of a unit and classify it

gJ For the perimeter of APOR, we must find the distances of F‘?,
81 OR and RP.
74
64 - >
0 (-6.4) 51 dr=(-6-07 +(4—3)  dy=y5--6) +(1-4
3 —1|’{—6}1+?2 =-36+49 =f11* +(=3) =J121+9
dos =85 dﬁ=-..l'13{)
98-7654-3- 34567889
de = JO0=5) +(=3-1) Perimeter =85 + 130 + /41
44 P(0,-3
5 ( ) ﬁ,l' 5) +(—4) ~f25+|
54 Pemme!er = 27 0 units
-7
B8+
_.F

Since all three sides of the triangle are different in length, it is a
SCALENE TRIANGLE.

Class Activity 46
1. Find the distance between the following points.
i. (2,5 and(6,8)
i. (-1,3)and (-7,-5)
iii.  (4,-5) and (1,1)
iv. (1,7)and (1,-6)

2. Prove that the points A (0, —3), B (=2, —1) and C (4, 3) are the vertices of an isosceles triangle.
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Strand 4: Coordinate Geometry Sub Strand 4.1: Application of Coordinate Geometry

Lesson 47: Gradient Of A Straight Line

Learning Outcome: Find the midpoint of a line.

Let A(x,,Yy,) and B(x,,y, )be any two points on a straight line. The slope or gradient of the line AB

can be calculated by the formula given below.

m:u or m = tano
X, — X

m — gradient

Note:
e 0is the angle that the line makes with the positive x —axis.

In general. slopes can be classified as follows:

¥ ¥

:/f > ) l \AFI

Y Negative Slope (m < 0)
Positive Slope (> 0) Li DOWN from left to right
Line goes UP from left to right. e gess LT e right.
J"- w
3
< >
-+ > x -4 L
L 4 l
Zero Slope (m=10) Undefined Slope
Horizontal (Flat) Line [Fize = 0] Vertical Line [Run=10]
Example 2
Find the gradient of the straight line passing through the following points.
1 (1, 3)and (4, 7) 2 (6,-2)and (2,-1) T doesrt matter
Solutions which point is
1 Let (x;, y;) be (1, 3) 2 Let (x}, y;) be (6, -2) called (x, .
and (x5, ;) be (4, 7). and (x,, y,) be (2, -1).
Gradient = Y2701 m= Y2~ N
Iz — X | J:z —X]
_7-3 _z1-(=2)
S 4-1 - 2-6
_4 1 R
3 " i

oo The gradient is 1 % . The gradient is —5 .



If the slope of a line is — % and it passes through (4, 5) and (-8, p). Find the value of p?

Example 3
m=.:"'-2_.1'::|
X, —X
-1 p-5
3 -8-4
-2 (p-3)
3 12

Example 4

What angle does the line joining the points A (-2, 1) and B(2 , 4) make with the positive x —axis?

-2(-12)=3(p-3)
24=3p-15
24+15=3p
39=3p
39_

-

b |

Y2—M1
m:

X2 — X

_4-1
T 2— =2

3
4

Gradientsis alsom = tan @

Class Activity 47

Y2—Y1

X2—X1

1. Use the formulam =
a) (2,6)and(5,7)
b) (4, 2) and (5, 6)

c¢) (0,0)and (5, 2)

3 =tanéd
7 = tan
0 =tan~12
4
= 36.87°

to find the gradient of the straight line passing through the points:



7

Strand 4: Coordinate Geometry  Sub Strand 4.1: Application of Coordinate Geometry
Lesson 48: Equation Of A Straight Line

Learning Outcome: Calculate the equation of a line

General Form :

y =mx + c -
A N or ax + by +¢c =0

[\

gradient  y-intercept

Gradient / Intercept Method

m is gradient and ¢ is the iy — intercept

!

Yy =mx +c

Gradient and a Point Method

point {x,,}’,) with gradient m

!

y- y=m(x-x)

Two Points Method

Two points (2.);) and (x,.¥,)

3

y=-h_»Y»~—h
X — .Tl .T: - .Tl
Example 1
Write down the gradient and y-intercepts of these lines.
a y=d4x-2 b y=3-=1x c x4+ 3y=12
Fa k F 3y =—2x+ 12
§ Y L 2
.-"'II % F l"-.l y=—zXx + 4
m = < b=-2 b=3 m=—3 P &
1
Gradient = 4 Gradient = —3 = —2 h=4

y-inlercepl = -2 y-intercept = 3

Gradient = —2
y-intercept = 4



Example 2

Find the equation of the line that passes through the points (—1, 2) and (2, 8).
Solution

Let the equation of the line be: or ¥=¥= i‘! I{x %)
¥=my+c 2
Now mo YN _ G, ) 1s (=1, 2), (x,, ¥3) 15 (2, 8)
T 2-(-1) ;,-—2=-|[x+lj|
5 3
=3 y=2=20x+1)
S y—2=2x+12
y Jx+c (since m=2) S = 2%+ 4 s the equation of the line,
(2, E) lies on the line.
S B=3)
Se=4

= The equation Is ¥ = 2x + +.

Example 3
1 Find the equation of the line that passes through (1, 4) and has
gradient 2. = T——,
either formula.

2 A straight line has gradient —- and passes through the point (1, 3).

Find the equation of this fine”

¥ -y =milx—x)

or
y=mx+c
Solutions
1 Let the equation of the line he: or 1 y=y,=mlx-x)
y=mx+c Gy, ¥ ) is (1, 4), m=2
LyY=l+( (m = 2 Is glven) S y=4=2x-1)
4=2(1) +¢ |[(1,4) lies on the line| y—4=2-1
4=2+cC s y=2x+21s the
LE=2 equation of the line.
.~ The equation 1s y = 2x + 2.
2 Let the equation be: or 2 y-y,=mx-x)
y=mx+c (e, ¥y i (1, 3},m=—:|!
Ly=—3X+c (m=—3 is given) Ly=3=—3-1
3==1(D+c [(1,3) is on the line| y-3=-ix+1
_ . | .
=—; +¢ Ly= E.1.'+331.':lh1,
c=3! equation of the line.

» The equation is y = =1 x + 31,




Find the equation in a point- slope form and standard form given the following

Example 4

a (3. ~Handm=2
o

2

T

g

A

3

2

-1,-1) 1

fHTFEHEH5432 123456758540

(3, 4 Fup

-8 Ay 3 Sup
B H=—=—= :
2 right Ar 2 2right
-2
B
For Slope-Point form: For Standard form:
}:_J_-l=}ﬂ|::x—x1} v+3=i{x+4.}
] 3 J

PR
_}5—|.__3:|=E[x_{_4-]:] 21:;1-'+3}= 3'::1""4]

2y+6=3x+12

0=3x-2y+12-6

b. (=5, 7)andm=-2

B=E=FO-b-4-3=2 T2 345867889

ek

For Standard form:
¥—7=-2(x+5)
¥-T=-2x-10

.H 2x+y-T7+10=0

Bringing all the terms to the left-
hand side of equation will enzure a

For Slope-Point form:
y—y=mlx—x)
y=T==2(x—(-35))

positive coefficient for the x term.

Bringing all the terms to the right-
hand side of eguation will ensure a
positive coefficient for the x term_

Class Activity 48

1. Write the gradient and the y-intercept of the following lines:

a) y=4x—5
b) y=9—x
c) 2y=3x—-5

2. Find the equation of the straight line (giving your answer in the form y = mx + ¢)
a) gradient 2 and passes through the point (1, 3)
b) slope 4 and passes through the point (-1, 6)

3. Astraight line has a gradient of 2 and passes through the point (3, 2). Find the equation of the
line.

4. Find the equation of the line that passes through the points (—2, —2) and (1, 4).
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Strand 4: Coordinate Geometry  Sub Strand 4.1: Application of Coordinate Geometry

Lesson 49: Parallel Lines
Learning Outcome: able to identify the parallel line and find the gradient of the parallel line.

Two or more lines are considered to be parallel when they satisfy the three conditions given below.

e Their gradients are equal. This means the gradient of the first line m, is equal to the gradient of
the second line m, .

e They do not intersect at any point.

e They are equidistant apart.

Farallel T.imes
slope of line 1 — slopes of line 2

T, — PP,

->

Example 1

Show that AB is parallel to CD given that A has coordinates (—1, —5), B has
coordinates (5, 7), C has coordinates (—3, 1) and D has coordinates (4, 15).

THINK WRITE
1 Find the gradient of AB by applying Let A (=1.—5) = (x,.v,) and
Vo =¥ (= 77 —
the formula m = —=——1L, B 13.7) = (x2,y2)
X2 — X .. Vi Vi,
Since g = _— -
2 — X
7 59
Map =
s 1)
12
=
2 Find the gradient of CD. Let C (=3, 1) = (x;, v;) and
Di(4,15) = ¥a)
- 15 l
P4 (=3
14
-2
3  Draw a conclusion. (Nofe: Il means Since mup = mep = 2, then AB || CD.

‘Is parallel to’.)
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Example 2
Find the equation of the line that passes through the point (1,4) and is parallel to y = 3x + 2
Let the equation of the line be y = mx + .
¥ = 3x — 2 has gradient 3
. m=73 {Parallel lines have equal

gradients.)
L ¥=34c
4=31)+¢, I[(1,4) lies on the line|

Se=1
o The equation of the line s v = 3x + |

Class Activity 49

1. Are the following pairs of lines parallel or not?
aQ y=3x+2andy=3x-1
b) y=5x—2andy =2x—-75
C) y=2x+1land2x—y+3=0

2. Find the equation of the line that has y- intercept 3 and is parallel to y = 5x — 1

3. Find the equation of the line that passes through the point (4, —1) and is parallel to the line with
equationy = 2x — 5

4. Find the equation of the straight line that passes through the point (4, —3) and parallel to
3y + 2x = —3.



