5. FUNCTIONS

Straight Lines
Parabolas
Hyperbolas
Exponential Graphs
Average Gradient
Trig Graphs:
~ Recap
~ Amplitude changes

~ Period changes
~ Horizontal shifts

o]



STRAIGHT LINES
bllimihe ko tmithe

IS the gradient
g ls the vy -infercept



http://mathinsite.bmth.ac.uk/applet/sline/sline.html

Example
Find the equation of this straight line graph.

* the y interceptis -3
soq=-3

 the gradient is
6 down and 3 to the
left so = :—g = 2

cy= x-3

Finding the Equation of a
Straight Line Graph

Practice Finding Equations of
Straight Line Graphs



http://www.khanacademy.org/math/algebra/linear-equations-and-inequalitie/v/equation-of-a-line-hairier-example
http://www.khanacademy.org/math/algebra/linear-equations-and-inequalitie/v/equation-of-a-line-hairier-example
http://www.ltcconline.net/greenl/java/BasicAlgebra/Lines/Lines.html
http://www.ltcconline.net/greenl/java/BasicAlgebra/Lines/Lines.html

Example
Find the equation of this straight line graph.

MMIAC A ol o
X2—Xq

—8—-0

y-intercept = -8

e el df o



Example
Sketch the graph of y = -3x — 3.

* g=-3 sothe
Y - intferceptis — 3
» X —intercept (y=0)
0=-3x-3
3X = -3

Sketching Straight Line



http://www.ltcconline.net/greenl/java/BasicAlgebra/LineGraph/LineGraph.htm
http://www.ltcconline.net/greenl/java/BasicAlgebra/LineGraph/LineGraph.htm
http://www.khanacademy.org/math/algebra/linear-equations-and-inequalitie/v/ca-algebra-i--slope-and-y-intercept

PARABOLAS

Standard form: y = ax? + bx + c

a: a>0:arms go up (smile) N/
a < 0: arms go down (frown) /\

b: b > 0: graph shifts to the left uESE
the effects of b

o < 0: graph shifts to the right P

c: ¢ > 0: positive y-intercept Finding the

I I roots and vertex
Cc <0: negative y-infercep! TS

Effects of a, b & c of Standard form of a Parabola M


http://www.absorblearning.com/media/attachment.action?quick=od&att=1746
http://www.absorblearning.com/media/attachment.action?quick=ob&att=1742
http://www.absorblearning.com/media/attachment.action?quick=ob&att=1742
http://www.absorblearning.com/media/attachment.action?quick=ob&att=1742
http://www.absorblearning.com/media/attachment.action?quick=ob&att=1742
http://www.absorblearning.com/media/attachment.action?quick=ob&att=1742
http://www.khanacademy.org/math/algebra/algebra-functions/v/quadratic-functions-3
http://www.khanacademy.org/math/algebra/algebra-functions/v/quadratic-functions-3
http://www.khanacademy.org/math/algebra/algebra-functions/v/quadratic-functions-3

Example
Sketch the graph of y = 2x? + 5x + 2

y-intercept: read off std. form
cC=2

X-intercepts: y=0

y = 2X?+ 95X + 2

O0=(2x+1) (x +2)
=-Y% or x=-2

Turning Point: Use formula ...



Rt ot oD et il

(Turning-point orulo)




Example
Find the equation of the parabola.
(Given x-intercepts and 1 other point)

|y =a(x—root,)(x —root,)

y = a(x —(-3))(x — 8)
y =a(x + 3)(X—8)

Subst. pt: y-int (0;-24)
y =a(Xx + 3)(x — 8)
-24 = a(0 + 3)(0 — 8)
-24 = -24a

1= a




... Find the equation ...

I R [l Found ...
EEET"ETE o q = 1

Equation in Std. Form:
y =a(Xx + 3)(x — 8)

y =1(X + 3)(x — 8)

y = X?-5Xx-24

Finding the Equation of

a Parabola

10



http://analyzemath.com/parabola/FindEqParabola.html
http://analyzemath.com/parabola/FindEqParabola.html

PARABOLAS
Turning - point form: y = a(x + p)* + q

a: a0 arms|go U (smile) || N/
a < 0: arms go down (frown) / \

(-p:q) is the co-ordinate of the Turning Point
p: p > 0: graph shifts to the left
o < 0: graph shifts to the right

. Effects of p of the
q: > 0: graph shifts up Turning Point form

g < 0: graph shifts down

of a Parabola



http://www.absorblearning.com/media/attachment.action?quick=oq&att=1772
http://www.absorblearning.com/media/attachment.action?quick=oq&att=1772
http://www.absorblearning.com/media/attachment.action?quick=oq&att=1772
http://www.absorblearning.com/media/attachment.action?quick=oq&att=1772
http://www.absorblearning.com/media/attachment.action?quick=oq&att=1772

Example
Sketch the graph of y = 2(x - 1)?- 18

y-intercept: x =0 TP (-p; q)
Y e (0 )6 e A TP [-(-1); -18]
il e TP (1;-18)

X-intercepts: y =0 R e e
y=2(x—1)> — 18
0=2(x*-2x + 1) —
O0=2%x?-4x+2—-18
0=2x%-4x — 16
O0=x2-2x—-38
O=X-4)(x+2)
X*=4 or x=-2




Example
Find the equation of the parabola.
(Given the turning-point and 1 other point)

TP (-p:q) TP [-(1);-2)

y=alX+p)+q
y=a(x+ 1)?-2

Subst. pt: y-int (0;-3)
y=a(x+1)3?-2
-3=a(0+1)>-2
3=-a-2

-1=a 013



... Find the equation ...

-
5 8 g : -1 1 ;

Found ...
y=a(x+1)3?-2

a=-1

Equation in Std. form:
y=a(x+ 1) -2
y=-1(x+1)>-2
y=-X2-2x-3

Finding the Turning Point

Formula of a Parabola



http://www.ltcconline.net/greenl/java/IntermedCollegeAlgebra/StandardGeneral/StandardGeneral.html
http://www.ltcconline.net/greenl/java/IntermedCollegeAlgebra/StandardGeneral/StandardGeneral.html

REFLECTING PARABOLAS

Example: y = x2 + 8x — 2

* Reflect in the x-axis: every y swops signs
-y =X2+8x-2
== el XI6 e 0 o 2
* Reflect in the y-axis: every x swops signs
Y ) Bl i 2

y= X2=8x-2
* Reflectinthe liney = x: swop x and y
X=y2+8y-2

Reflecting Parabolas Reflecting Lines il



http://www.absorblearning.com/media/attachment.action?quick=os&att=1776
http://www.analyzemath.com/graphs_functions/graph_reflections.html

Parabolas in the Real World

Parabolic Mirrors

Graphical Representation of a Projectile

Revision: Graphs

Match the Equation to the Parabola

Parabola Roots Problems

Higher-Order Functions Problems (start 1:35 - end 5:45



http://www.ltcconline.net/greenl/java/IntermedCollegeAlgebra/NSF/parabolicMirror/ParabolicMirror.html
http://www.analyzemath.com/Projectile/Projectile.html
http://www.univie.ac.at/future.media/moe/tests/fun1/erkennen.html
http://www.khanacademy.org/test-prep/california-standards-test/california-standards-test-algebra-2/v/algebra-ii--functions-and-probability
http://www.khanacademy.org/test-prep/california-standards-test/california-standards-test-algebra-2/v/algebra-ii--functions-and-probability
http://www.khanacademy.org/test-prep/california-standards-test/california-standards-test-algebra-2/v/algebra-ii--functions-and-probability
http://www.khanacademy.org/test-prep/california-standards-test/california-standards-test-algebra-2/v/algebra-ii--functions-and-probability
http://www.khanacademy.org/test-prep/california-standards-test/california-standards-test-algebra-2/v/algebra-ii--functions-and-probability
http://www.khanacademy.org/test-prep/california-standards-test/california-standards-test-algebra-2/v/algebra-ii--functions-and-probability
http://www.khanacademy.org/test-prep/california-standards-test/california-standards-test-algebra-2/v/algebra-ii--functions-and-probability
http://www.khanacademy.org/test-prep/california-standards-test/california-standards-test-algebra-2/v/algebra-ii--functions-and-probability
http://www.khanacademy.org/test-prep/california-standards-test/california-standards-test-algebra-2/v/algebra-ii--functions-and-probability
http://www.khanacademy.org/test-prep/california-standards-test/algebra-i/v/ca-algebra-i--quadratic-roots

HYPERBOLAS
RECAP! y =~ +¢q

Sketch the following graphs and write down
the equation of the asymptotes:

2 |
1) y=t-1 o) |yl e
i X

What are the equations of the asymptotes for ...
1) Vertical asymptote: X =0

Horizontal asymptote: y = -1
2) Vertical asymptote: X=0
« Horizontal asymptote: y =4 .17



Standard form of a Hyperbola:

a

y:x+p'q

a determines the quadrants
az001&3
a<0 = Q2&4

g determines the horizontal asymptote

l.e. vertical translation OR up/down shifts
g > 0 == graph shifted up
g <0 == graph shifted down

®18



Standard form of a Hyperbola:

a

y:x+p'q

p determines the vertical asymptote

l.e. horizontal translation OR left/right shifts
p >0 == graph shifted left

P <0 == graph shifted right

®19



Example:

Sketch the graph of:

- a (quadrants):
Ql&3
- (g (horizontal asymptote):
y=4
- p (vertical asymptote):
P<0 so graph shifted to the right
X=3
- Now, what about the x- and y-intercepts? «x



% Y — intercept Mx 0): < X — Intercept (y=0):
i) !
V = ”i" i :H' A () — !! Il I“!! /
3 3
I IIIIIHH / ] H il HH|
3 X—3)=23
IX+12 =3
il
¥l 0




A

Hvperbolas

f1x)=31(x-3)+4

Sketching

O

by

=

.3 _— n _— n - E -

B

o

a _— n - — L — a —_— I4I_ L L — L] — L — L] —_— [} L | _— T — o — L] W



http://www.youtube.com/watch?v=ssErOS-DjfY
http://www.youtube.com/watch?v=ssErOS-DjfY

Example:

Sketch the graph of:

a (quadrants):

Q2&4

g (horizontal asymptote):
y=-4

P (vertical asymptote):

p>0 so graph shifted to the left
X=-3

. Now, what about the x- and y-intercepts?

23



% Y — intercept Mx 0): < X - Intercept (y=0):
Z Z
1 e
/ /
i i
1.6 A(X + 2 ?
i L
1 X 17
il L




I y fx)=-2/(x+3)-4
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Example:
Find the equation of the following graph:




L1111 HEE a |
y_x+p'q

« Substitute in the asymptofes ...
a

=—— -5
i X—9
s SUlsTiTUTe [l pointthal lies on the draphn | /..
Subst: (6;0
(6:0) 025%45
m 5
o i,
=1l (e
1
i el

The Hyperbola 27


http://demonstrations.wolfram.com/FunctionsWithVerticalHorizontalAndObliqueAsymptotes/

EXPONENTIAL GRAPHS
RECAP! y =abX+q

Sketch the following graphs and write down
the equation of the asymptote:

I A et e R et 2 ) A e

What is the equation of the asymptote for ...
1) y =0 (l.e. x-axis)
2]y

3) y=-2  Cell Division IS


http://chickscope.beckman.uiuc.edu/explore/eggmath/expon/

Example:

Sketch the graph of: |y = - (3)*

How will it differ fromy = 3% ?

What are the intercepts?

What Is the equation of the asymptote ?

29






Standard form of an Exponential:
y =a.bx*P+q

- Is the horizontal asymptote
l.e. represents a vertical shift (up/down shift)
g >0 => graph shifted up
g <0 => graph shifted down

- p represents a horizontal shift (left/right shift)
p >0 == graph shifted left
P <0 => graph shifted right

3]



Standard form of an Exponential:
y=a.b**P+q

b determines the shape of the graph
b >0 == Increasing function
0 < b < 0 (a fraction) => decreasing function

a determines where the graph lies
a>0 =>graph lies above the x-axis
a <0 =>graph lies below the x-axis

Investigating the Exponential Graph o3


http://mathinsite.bmth.ac.uk/applet/exponential/exp.html

Example:

Sketch the graph of: vy = 9.9 %+ 1

Asymptote:
Vi1
(no X-intercept)

y-intercept:

Vil Rt i
=51+1
=6




Example:

Sketch the graph of: |y | = -3.3% - 3

ak Y f(x)=-3(3"-%)-3
Asymptote: 2
sympiote.
X
1 2 3 4 5 6 7 8 9 10 11 12

y=-3 LI T B
(No X-intercept) A————_— e

y-intercept:

il it A Y o
=-3.1-3
=6

34



Example:

Sketch the graph of: y = 4,2xt1 -2

Asymptote:

b il

(no y-intercept)
X-Intercept:

s Wl Rl o 0%

st M e

] el

2-1 = Jx+l -
gl el i |

e



Example:

Find the equation of the graph if y=a.b*+q:

Subst. in asymptote:
y=ab*+1

Subst. y-intercept:
3=a.b?+ 1
2=a

Subst. In pt (1;5):
= @2

4=2b

a2l R ettty




Example:

Determine the values of a and q, given

bl M i y___.X_
— &

Subst. in asymptote:
¥ B
i

Subst. x-intercept:
0=a3-2+1+1
Wtz W 6 i

a =-3 Finding the Equations
. of Exponential Graphs



http://www.analyzemath.com/expfunction/find_exponential_function.html
http://www.analyzemath.com/expfunction/find_exponential_function.html
http://www.youtube.com/watch?v=6Db1wG_zudc

Exponential Function in Life

» Exponential growth of a bacterial culture

Exponential Growth

» Exponential decay of radioactive material

Exponential Decay

® 38


http://staff.argyll.epsb.ca/jreed/math30p/logarithms/exponentGrowth.htm
http://staff.argyll.epsb.ca/jreed/math30p/logarithms/exponentDecay.htm

