Ratu Navula College

Year 12 Mathematics Lessons Notes — Week 1

Strand 3: Graphs  Sub Strand: 3.1 Graphs and Intersections

L esson 38: Square Root vx Graphs

Learning Outcome: Sketch the square graph by using transformation method.

> Fory = ++/x the graph will be:

> Fory = —/x the graph will be:

The transformation for a square root graph will be of the form:

y=taxth tc

AN

Shape + Stretching  Shifting Shifting
along x — axis along y —axis



EXAMPLE 1: Draw the graph of y= Jx and state the domain

X -1 0] 1 2 4

v=lx | V=1 =wndefined | JO=0 | J1=1|2=141|J4=2

Domain={x:x20, xR}

EXAMPLE 2: The diagram below shows the graph of g(x)=+/x—-2
42(x) P

L 4

' 1

|
|
|
|
|
-2 -1 0 2 b X

¥

a) Write down the coordinates of point P.

b) Find g (- x).

c) On the pair of axis drawn, draw the graph of g (- x).
d) Describe the transformation.

e) State the domain and range of g (- x).



Answers:

a) coordinates of point P
X = 6, Substitute

E(‘?ﬁim

=2..(62

b) Substitute — x in place of x

g(x)=4+x-2
g(—x)=+—-x-2

c) Use tables:

X -2 1 0
g 0-vx 2 |2C-D | gD | &0
=J-2-2 | =J--1-2 | =J-0-2

5 2
= =v-1 =J-2

0
= undefine | = undefine
d) Reflection in the v - axis
e) Domain {x:x=<-2 xeR}
Range {y:y=0,v=R}
Class Activity 38
L)
1. State domain and range of the graph:
0 TXx

2. Sketch the graph of y¥= —v'x — 2 and state the domain and range.

3. The graph of the function g(x) is shown below.

yjl

F 3

v
a) Write the equation of z(x).

b) Write down the y — intercept of g(x)
c) State the domain and range of g(x)

L



Strand 3: Graphs  Sub Strand: 3.1 Graphs and Intersections

Lesson 39: Logarithmic/Exponential Graphs

Learning Outcome: Sketch the logarithmic and exponential graph using table method.

Note:
Exponential and Logarithmic graphs are inverses or mirror reflections of each other

Exponential
functions

Logarithmic
— functions
y =loga(x)
y=logs(x)
' y=loga(x)
EXAMPLE 1: Sketch graph of y=log, x
X 0.125 0.25 0.5 1 2
yv=Ileog,x | -3 -2 -1 o 1
_logx
log 2

-2 -1

* The y-axis is an asymptote because log 0 is undefined



EXAMPLE 2: A function is given as f(x)=3"

i Find the coordinates of the y — intercept
ii. Sketch the graph of f{x) and label it clearly

Another function is defined as g(x) =log, x
iii. On the pair of axes, Sketch the graph of g{x), showing the x — intercept

clearly
iv. Describe fully the transformation that maps the graph of f{x) onto the

graph of g(x).

Answers:
i.y—int, let x = 0 and solve
flx)=3"
y=3"
=3" =1
(0.1)

X -2 -1 0 1 2
y=3 | 32 1| 3 _1|»=3"=1|p=3=3|y=3"=
3 o |- 3
ii / iii Sketch
W &
fo)=3"
4
3 7
Prove that f{x)=23" and
2 - v =log, x are inverses of

each other.
To find the inverse:
y=3
Interchange x and y
I =x
log3" =logx

iv. Reflection in the line ¥ = x.




Class Activity 39
1. Sketch the following graphs:

a) y=log x b) y=log, x

2. Sketch the following graphs:

a) y=-2°
b) y=47%
c) f(x) =-0.5*

Strand 3: Graphs  Sub Strand: 3.1 Graphs and Intersections

Lesson 40: Graphs of Circles:

Learning Outcome: Determine the radius and sketch the graph of the circle

e The equation of a circle at the centre of the origin (0,0) with the radius r is given as x? + y? = r?
e The general equation of a circle with the radius r and the centre (a,b) is (x — a)? + (y — b)? = r?

Example
1. Sketch the graph x? + y%2 = 16

Graphing a circle centered at the origin with r * = 16, thus r = 4.




2. Sketch the equation of (x — 3)2 + (y + 1)? = 25
y

—a— =3R4y +1RE=25

llr’__.,-o-"'

y —t—t ——t——ty
11 ten |

N

R

Centre of (3, -1) with a radius of 5.

Class activity 40
Sketch the following graphs

...
¥

a) x*+y'=3 b) x? + 3% =36

0 (x=2F +(y+3F =9

Strand 3: Graphs  Sub Strand 3.2 : Simultaneous Equation

Lesson 41: Application of Simultaneous Equation

Learning Outcome: Use elimination, substitution method to solve the simultaneous equations.

e Simultaneous means solve for variables at the same time.
e Three methods includes are:

v Elimination method

v Substitution method

v Graphical method

0,

% Elimination method

e Inorder to eliminate one variable, either add or subtract the two equation.
e Solve for one variable first

e Substitute in any of the equation to get the next variable.

¢+ Substitution method
e |t means put one equation into another equation




Example 1
Solve these two equations simultaneously.

dx -3y=3and 10x +3y=4

4y - 3y=3
+ 10x+3y= 4

ldx=7
x=%Yor0.5
Substitute in any equation:

dy -3y=3
4(0.5) -3y =3
2-3y=3
2-2-3y=3-2
-3y=1
_ 1
y=-3
Example 2

T solve the above graphs we will need to make sure that » is the subject in both
cquations.

|3_}| =x+1 and 2y—4x—4 =ﬂ|

.I_
Iy=x+1|— _'|.*=le

[2y—d4x—4=0 —}I—}|E‘._‘p=4x+4—}|
y= 3

L xtl—6x+6 x—6x+3] [Sx=>5
3 la—brr6-1|| |lx—6x=5 "] x=—1
x+1=32x+2y| [EZOEF XX~ i

[ =2x+2 5[y=2cD+2] >5[y =242 > [y=0]

Point of infersection is (-1, ()



Example 3

A total of 925 tickets were sold for $5925. If adult tickets cost $7.50 and
children’s tickets cost $3.00, how many tickets of each kind were sold?

Answers:
Let x be the number of adult tickets.
Let y be the number of children’s tickets.

x4+ y=9325 Multiply this equation by 3 and subtract
7.5x + 3y = 5925

3x+3y=2775
— 7.5x+3y=5925

-4.5 x=-3150
» =700

Substitute in any equation:

X+ y=925
FOO—700 + y=9525—700
¥ =225

Thus 700 adult tickets and 225 children's tickets.

Class Activity 41

1. Two numbers hawve a sum of 20 and one is 5 times the other.

a) Write down the pair of simultaneous equation.
b) Solve for the wvalues of the two numbers.

2. The total number of girls and boys in a class is 42. There are more girls
than boys in the class. The difference between the number of boys and
girls is 16. Find the number of girls and boys in the class.



Strand 3: Graphs  Sub Strand 3.2 : Simultaneous Equation

Lesson 42: Linear and Quadratic Equation

Learning Outcome: Find the point of intersection between linear and quadratic graph.

Quadratic and linear graphs always meet at two places.

Example 1

Find the coordinates of point of intersection of the parabola y = x? — 4 and linear graph y = x + 2.
y=x" - and yox-2

'jacroﬂz:auon
[yzyl X —p =2
x> 1

L= —4=X—Zl]

22 -4 -—x+2=0]
x> —x—a+2=-0]
[ x’—x—-2=()]

[F2x % 0x = —x < middic _term)|
== (x—2Mx+1)=0
X—=2=0]| |x41 =0
X=04+2| |x=0-1
XxX=2 X = —|

o Sence there ase fwo X vilboes we can conclade that Doth graphs intersect
ot two difTeseost posnts.

|x—2|—>|y—x—2| |x——l|-—> y=x—2

[y=2-2=0]>|(2.0)]| |[[>=—1—-2=-3]—>|(—1. —3)]




Example 2

Fand the posmd ol imersection of e prph vy =" - 304+ 2 amd  y=ax 41,

Al the point of imlersection, bolth pmphs will have the ssme y-vahse, TRence, e cim
solve hath cquations simelianemesiy,

Now solve x* +2x+1 =10
¥=
2 43x+2=x+1 x—1 lx
1 )
.:t':rlﬂ-rlrl I 1=1h _}I—}l- lx  lxtlx 1__1"1:.!.:1'!#
EIr—x+2—1=1 I FTR
2 +2x41=0 B 2x+l=({z+1Nc+1)=0
x41=0—x=10) |—>

Fer et e v varlie, wee any of e glven aguations,
v=a+1—» ¥ 11 —;|- Foirg of  drnterseciion —» { 1, !]:]

i ven below id the graph of v = &% o 3xa 2 awd pe w1 Inthe graph, the poim
ol imersection is egrescnied by o tlick don,

1 >

ey
~ -
¥

Class Activity 42
1. Determine the coordinates of the point where the parabola y = x? — 6x + 8 meets with the line y =

—2x + 4.
2. Find the point of intersection of the line y = 3x + 1 with the parabola y = x? — 3




Strand 3: Graphs  Sub Strand 3.2 : Simultaneous Equation

Lesson 43: Linear and Hyperbola Equation

Learning Outcome: Find the point of intersection between linear and hyperbola graph.

Hyperbolic equation and linear graph will meet at two places.

Example 1
X

Find the point of intersection y = iand y=3

= — . &

X g
Solve both eqguaiions simeltaneowsiy
| < |

3|l = xx x| —}I-Il:_::zl

|-4 :.III—:-IJ:::d-I —l-l.x :i‘hﬁl—l

Mol pinnecle the x valpe Snio any of e eguctions
|x=2| |x=—2|

1 1 1
y=—|—=2|y=x5 y=—|—y=—xz
x 2 X

2

perings of intersection — | 2.,% | m:[:—z, —%]




Example 2
Find the point of intersection of y = iand y=x

W=

¥= ¥ = X

| Salve both equations simulianeousty|

—al=xxx] a1 =4

o] o2 sl ] o[ 1]]

Mubrgitnele the o value inte any of the eguations

| pevins of imtersection —» (1,1} and (-1, 1)

Class activity 43

1. Find the point of intersection of the curve y = —%With theliney =x—3

2. Find the point of intersection of y = % and the straight liney = 2x — 1



Strand 3: Graphs  Sub Strand 3.2 : Simultaneous Equation

Lesson 44: Linear Equation and Circle

Learning Outcome: Use elimination, substitution method to solve the simultaneous equations

Circles and linear equation meets at two points

Example 1
Find the point of intersection x* + y?> = 25and y = x

X4y =5 [.':Fuh.-m'.ru:e ¥y=x into x° 4y’ = 25]
y=x x4 x)" =25| —»[2x" = 25]

Now solve for x
2x* =25 x*=12-5

S > [E=1354]
x*=25+2 x=TF-f12-5

ISm’:l-.'s'.rE!mr the x—value in the equation vy = .rl

x=3-54] [x=-—3-54
y=x y=x
y=3-54] |y=-3.54

FPoines of intersections

(3-54,3-54) and (—3-54, —3-54)

Class Activity 44
1. Find the point of intersection of the graphs x2 + y? = 2andy + x —2 =0
2. Find the point of intersection of the circle x? + y2 = 25 and the straight line y—x+3 =10




