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TRIGONOMETRY LESSON FIVE
PAF\’TI - F\’IO

This graph has a

7\/;7 °  period of 2n

This graph has a
period of 4r

This graph
has a period
of n V-

Most graphs given to
you won’t be as
simple as the first
three. In trig graphs
that are continuous,
you will have to first
identify a sine or
cosine pattern before
you can determine the
period.

The easiest way to do
this is to draw a
square around either
pattern and look at
the length.

The graph on the left
has a period of =

PRINCIP[B OI-' MA'I'I-IEMA'I'IC! 12: EXP[AIN!D'

www.mathl2.com 155



TRIGONOMETRY LESSON FIVE
PART/ PER/OD

OUGSfIOIIS.' For each of fhe fbllowmg graphs, draw a recfarzgle around the indicated
pattern and state the period.

1) Draw a rectangle around a sine pattern.

3

2
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VAVAVAVAVAY;
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PART / - ER/O

g ‘NSWERS. 1) Perlod 8n 2) Perlod 4n

4) Period = Z
| 3

2

PAAANAN
|V AVAVAVAYAY;
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:f 5) Period == 6) Period = 2?”

WA\ANA

? -
2
g 1

£

3

PRINCIPLES OF MATHEMATICS 12: EXPLAINED!

www.mathl2.com 157



TRIGONOMETRY LESSON FIVE
PRT /Il - THE VALUE

The “b” value represelzfs the number of cycles a frlg graph has Wlﬂllll a spatz of 27;
It is the number that you see in a frig function right beside 6. {y = sinb6)

The b value is NOT the period.
: . . V4 2
The b-value and period (for radians) are related by the formula: Period = =— or b= s
b Period
, . 360° 360
The b-value and period (for degrees) are related by the formula: Period ==—— or b=

b

Note that
. tano graphs
Example 1: Draw the graph of y = sin26 (0<6<2x) do not use
these
The first step in graphing this trig function is to find the period. equations for
: the period
and b-value.

Period = 7

Once we know the period, draw the graph
from O to 2r, since that is the specified domain.

Example 2: Draw the graph of y = cos% 0 (0<6<4n)

The first step in graphing this trig function is to find the period.
Fa j

2

Period = 4

Once we know the period, draw the graph
from O to 4= since that is the specified domain.
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TRIGONOMETRY LESSON FIVE
PART /Il - HE B VALUE

Example 1: Find the cosine
equation of the following graph:

Step 1:First you need Step 2: Once you identify the Step 3:Now that

to draw a rectangle period, find b by performing we have the b value,
around the cosine the following calculation: and a cosine pattern
pattern. In this graph, is identified, we can
we can easily see a write the equation :
cosine patten going

27
from 0to —

Example 2: Find the sine
equation of the following graph:

Step 1: First you
need to draw a
rectangle around the Step 2: Once you Step 3: Now that
sine pattern you identify the period, find we havq the b value,
want to use. In this b by performing the and we identified a
graph, we can easily following calculation: sine pattern, we can
see a sine pattern . write the equation:

-

going from O to 10z 2=
~ Period
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TRIGONOMETRY LESSON FIVE
PART // THE B VALUE |

2) °

)
fy

NWANVANANY/
VEAVERVAAVE

{ For each of the following equations, draw the graph:

y = sin26
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TRIGONOMETRY LESSON FIVE
PART /- TH C VALUE

The phase slyﬂ is ﬂle Ilorlzoqfal franslahon applled fo a frig graplz If is the lzunlber
added or subtracted fo O inside the equation.

Phase shift is represented by the letter “c” in y = sin(é + c)

Notice in the following graphs that you will do the opposite of what the sign is.
The + will move the graph left, and the - will move the graph right.

y = siné
y =sin(g - r)
The -r means we

move the graph
right by = units.

T
The +E means we

move the graph left
by Z units.
y 2

Not all graphs are going fo be given as one cycle, since frig graphs can go forever in bofh
directions! A phase shift will shift everything horizontally by the same amount, so it’s still
easy fo graph.

y =C0Sé

T
. y_cos£0+§j

move the graph left
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TRIGONOMETRY LESSON FIVE
PART /- THE C VALUE

Quite oﬂen, a graplz w1II be given with ticks wlzere no I'adlall nzeasure is llzdlcafed Ill fthese
questions, we need fo figure out what the exact value of each tick is first.

3

L
In this graph, ] In this graph,
we see six ’ we see four
ticks between ticks between
0 and =&, so : 4 m " 0 and =, Each
each tick must 1 tick must be

T y T
be 30° or — 45° or —
6

It is always possible fo write at least one sine equation and one cosine equation for the
same frig graph.

Notice how ticks are given in the graph between -= and 0.
Think in terms of degrees for a moment. If we have 180°
and 6 ticks, that makes each one 30°. So, if our sine pattern
starts at the fourth tick back, that would be -120°, or

. . 2n . .. . 2
in radians, -— . The sine equation is y=sin| 6+ — |.
3 3
Likewise, we can see that if we were thinking in terms of
cosine, the cosine pattern starts one tick back, at -30 °©

The cosine equation would be y = cos (0 + Zj

= o+
y cos( +6)
3

2

-

Always try to find an
“upright” trig pattern to
derive the equation.
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TRIGONOMETRY LESSON FIVE
AT /// - H C VALUE

? For 3 & 6, draw the sine graph For 7 & 8, draw the cosine graph.

. Vs
= — - H -
5. Y 51-n- (6 + 3) 6. y sm_‘ ( 4)
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TRIGONOMETRY LESSON FIVE

PART /1]

T
Ccos(0+ —
0+ 2)

4.

T
Ccos(f + =) -\
(0 + 4)

THE C VALUE

We can draw a rectangle around the sine pattern closest to
the origin. There are four ticks between 0 and =, so each one
is 45°. Since the sine pattern starts on the first tick to the right,
. . . a
the equation is y = sin(¢- —)
4

We can draw a rectangle around the sine pattern closest to the
origin. There are six ticks between 0 and =, so each one is 30°.
Since the sine pattern starts on the fourth tick to the right,
o o . 2z
which is 120°, the equation is y = sin(¢- —)
3

We can draw a rectangle around the cosine pattern closest to
the origin. There are six ticks between 0 and =, so each one is
30°. Since the cosine pattern starts on the third tick to the left,

T
which is -90°, the equation is y = cos(6+ —)
2

We can draw a rectangle around the cosine pattern closest to
the origin. There are four ticks between 0 and =, so each one
is 45°. Since the cosine pattern starts on the first tick to the

left, which is -45°, the equation is y = cos(6 + z )
4
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TRIGONOMETRY LESSON FIVE
A /V GRAPH/G BAND C |

”b” is used to find the period using the formula: Period = 2z
“c” is the letter used to represent phase shift.

When combining b & c, we should follow a particular order.
First apply the period, then the phase shift.

Example 1: Graph y = sin2(4 -g):
S gy TSN y=sin2( - g)

y =
(Remember to use your formulato  (Move the graph two ticks right, since
find the period, which is =) each tick is 30° and we want 60°)

AVVANR AN ANSREVA WA

Example 2: Graph y = cos%(0+ %):
>

cos1 0 cos1 0 ”)
= — = e SRR
y 2 o 2 4

(Remember to use the formula to find (Now move the graph one tick left,
period, which is 4x) since each tick is 45°)

AN

7\27? A7 57

When you pull out
the 2, divide each
term in the original
brackets by 2.
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TRIGONOMETRY LESSON FIVE
PAT /V - GRAPH/NG B AND _.

— g _Z
1) y=51n§(,9_5) 2) y=sin2(¢ 4)

3 }

y =C0S(40+ )
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l ) First graph
y

TRIGONOMETRY LESSON FIVE

PART IV

Now use the formula

=sin@

AWAW

to find the

27

GRAPHING B AND C

Move the graph three

P=— ticks right, since each
b tick is 30° and we want a

period, which is 3=

=
a

-

N law

shift of 90°

2) First graph

L\

y =sing

R
\ AN

Now use your formula to
find the period, which is 7.

I

Finally move the graph one

R

,"/\ }/\ .

tick to the right, since each
tick is 45° and we want a
shift of 45°

AWA

A

3) First graph The period
y = cosé is 6n

AN

[V/EERVARY

Al |'r1| I'n'. J'II

/.'

Move the graph one tick
right to .

\_/ \ N

/N

4) First graph

\

y = cosé

N>

VAVAY/

VAV

The period is =
(Don't forget to
factor out the 2)

=S

\'n/\fl

WAWARAWAY

Y/ VA

Move the graph right two
units to 90°, or /2

M\

IV

5)

! M T \}: U '|IJ|'_ Illdlr.

7

VIV WV

The period is n

\/

VAV

JAVILY,

7\ )

VIR

First graph (Don’t forget to Move the graph right one 6 First graph The period is n/2 Move the graph left one unit to
y = sing Jactor out the 2) unit to 30°, or n/6 y = cosé (Don't forget to -45°, or -nf4
factor out the 4)
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