Ratu Navula College

Year 11 Applied Mathematics Lesson Notes — Week 3

Lesson 36

Strand 4: Graphs
Sub- Strand 4.1 : Graphs
Learning Outcome : sketch a circular graph.

GRAPH OF CIRCLE CENTERED AT THE ORIGIN

e The set of all points on a plane that are fixed distance from the center.

General Form: x? + y? = r?

Centre/Origin: {0, 0}
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Example 1

Find the equation of the circle with centre (0,0) and radius 2.
& +_1': = [_0. 0) = center of the circle r=2— radius of the circle
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Example 2

Sketch the the graph x2 + y? =9

Solution : the radius is V9 = 3
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Example 3

Write the standard equation of the circel whose centre is at the origin and whose radius is 4.
Sketch the graph.

X2 _|_y2 :rZ

x4y = &

X +y =16

Exercise
Sketch the following graph:

(@) x*+y%2=36
(b) x*+y*=25




Lesson 37

Strand 4: Graphs
Sub- Strand 4.1: Graphs
Learning Outcome : Determine the radius and sketch the circular graph.

Equation of a circle
The equation of a circle with centre at (h, k) and the radius r units is :

(x—h?+@y-k?*=r?

Notes : h and k are arbitrary variables.
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Example 2
The equation of a circle is (x + 2)> + (y — 3)? = 9. Graph the circle.

Rewrite the equation to find the center and radius:
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Example 3

Write the standard form for the equation of a circle with center (3,-2) and radius of 4. Also the
sketch the graph.

(x=h) +(y~k) =r

LB

(x=3) +(y+2) =16

Exercise
Sketch the following graph:

@ (x—2)2+(y—3)% =4
b)) x+1?+(y—2)%=16
) )*+@+2)?*=9




Lesson 38

Strand 4: Graphs

Sub- Strand 4.1: Graphs

Learning Outcome : Sketch an exponetial graph
EXPONENTIAL GRAPH

e General form: y = a*, where a > 0.
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This graph shows
exponential growth

Note:

1. y-intercept is always at 1 (0,1)
2. x-axis is an asymptote (line that the graph gets very close to but never crosses): y = 0

Example 1

Graph y = 2%
Solution

y | I8 | % | % |1 [2]4]38

The x-axis is an asymptote.




Example 2

X
Sketch the graphs of f(x)=3* and f(x)= (%)

f(x) = 3% f(x) = (1/3)%

x | y=3 x| y=(B)
2 3=qp9 2 (13)2=9
o 3= o1 (B)=3

0 3= 0 any=1

3=3 I (113)'=1/3

2 [32=9 | 2 (Bp=19
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Exercise

Sketch the following graph:

@@ y=4
® v=(3)
© r=()




Lesson 39 — Coordinate Geometry

Strand 5: Coordinate Geometry
Sub Strand: Application of coordinate geometry
Learning Outcome: Calculate the distance between two points using the distance formula.

What are coordinates?

K/

X e coordinates are always written in a certain order that is:
s Th dinat 1 tt 1t der that

e Horizontal distance first (x- values)

Then vertical distance (y- values)
+¢ This is known as Ordered Pairs
% Point of origin is known as (0,0)

For Example
(2, 3) - This simply means 2 units to the right and 3 units up

(0, -5) - This simply means 0 units to the right and 5 units to the left

Distance Formula
e This formula is used to find the distance between two points only.

d= \/(xz —x1)%+ (y2 — y1)?
Steps:
Use the distance formula
Label the two points as x3, X1, Y2, Y1
Put the values into the formula

bl o e

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=.(x2 —x)%+ (y2 — y1)?

=(-3-5)2 + (4 — 4)2
2

=J/8)
~ Vi

= 8 units




Example 2

Find the distance between the points PP (=1, 5) and Q (3, =2).

THINK WRITE
1 Let P have coordinates (xq, v;). Let (xy,¥y) = (-1, 5)
2 Let Q have coordinates (xy, vp). Let (x3, v) = (3, =2)

2 Find the length PQ by applyving the PQ =V — x1)2 + (5 — y1)2
formula for the distance belween —_— . =
=W[3 - (-1}]* + (-2 - 5)°

two points, _
VDI + (=72
=16 + 49
V65
= 8.06 (correct to 2 decimal places)
Class Activity

1. Find the distance between the following points.
i. (2,5 and (6,8)
ii.  (-1,3)and (-7,-5)

Lesson 40

Strand 5: Coordinate Geometry

Sub Strand: Application of coordinate geometry

Learning Outcome: Calculate the distance between more than three points using the
distance formula.

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. Ifitis aright angled 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 ¥ A
triangle. "T
Note: For triangle ABC to be L1 a =
isosceles, two sides must have the H
same magnitude. e
2 AC and BC seem to be equal. Find 4~ _ \__.-'1| —(—DE+ [l — (=3P

the length AC,

'\_,-"-21_, 432
A (1, 1) = (xz, ¥2) = R

C(—1,—3) = (x;.3) §oi
= 2ZN3S
2  Find the length BC. BC — nv-"lg —(—DIE + [=1 — (—3)]2
B (3, —1) = (x2.¥2) — DI + (2)2
=% {4 + (2)
C{—1,-3) = (x,¥ —
( ) = o) —
=25
4 Find thclcngth AB. Al3=r\~u"—-|3— I:l)]z—l— [—1 — “}Iz
AL 1) = (x. ) =522 + (—2)2
B (3. —1) = (x2. ¥2) F X3
= B
=272
5  State vour 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

For the perimeter of APQOR, we must find the distances of P_Q
Q_R and RP.

-4:4101@-4&:0\#

0 (-6, 4) des =60 +(4--3)"  dz=/(5--6) +(1-4)
(=6 +7* =36+49 = NI+ -3 =431+
dy; =85 dg; =130

dﬁ :,J{(]—S]2 +[—3—l)2 Perimeter =\f’8_5+~1]30 +m

=J(-5) +(-4) =25+16
dw =41

Perimeter = 27 .0 units

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

Class Activity

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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Worksheet
Strand 4 - Graphs
Sketch the following graph:

(@ x2+y%2=6
(b) 2x%+2y?=50
© (G=3P+@)P=4

@ =)

Strand 5: Coordinate Geometry

1. Find the distance between the points given below:
(a) (2' _8)' (L _7)
b G4, (=37
© (1,6),(=3-4)
2. Prove that the points P (4, —1), Q (5, 6) and R (1, 3) are the vertices of an isosceles triangle.
3. Show that the points D (1, 2), E (-6, 4) and F (5, —8) form a scalene triangle.
4. Show that the points A (7, 5), B (2, 3) and C (6, —7) are the vertices of a right triangle.




