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Absolute Value Functions

- The absolute value of x is defined by:
T ifx>0
x| =¢ 0, ifx=0
—x, ifx<0

- The graph of y = | x| looks like a v-shape.
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y = 3|x|
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y=a|x-h| +Kk
» h shifts the vertex left or right
- The direction is opposite the sign of h
« Examples:
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Effects of k
y=a|x-h| +k
- k shifts the vertex up or down
- Positive k shifts up
- Negative k shifts down = Ix] 43

_ : R Y=
» Examples: '

http://www.trbtnpsc.com/2018/06/latest-plus-one-11th-study-materials-tamil-medium-english-medium-new-syllabus-based.html



www.Padasalai.Net www. TrbTnps.com

The Vertex

» The vertex will be at (h, k).
- Example: y=|x+3|—4
« Vertex: (-3, -4)

» Axis of symmetry:
Vertical line through
the vertex

y=|x+3 -4

AN

(-3, -4)l
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Below are the graphs of:
¥ o= x2 + 2

y = (x-3)°

y = (x-3)%+2

]
2
: X
-8 -8 -T -6 -5 -4 -3-2 -1_1___131_3 4 5§ &8 T & 9
-2
-3-
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Same shape as y = x° with translation

¥ " y=(x+2)3
Sameshapeasy=x* 55
with translation 50
2
(%) 46 !
40 /
35 y=x?
30
25
20
15
10

g

-

1 2 3 4 X

=1 5
10
15
20
=30
=35
Al
=45
=50
=55
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Intfroduction to Transformations

A fransformation is an algebraic change to a
function which affects the shape or position of the graph.

What is the difference between y =f(x)+a and y = f(x+a) ?

y=fix+a y=flx+a)
EH){-®  @OHr{Aw
Making a change after Making a change before
the function will affect only the function will affect only

the y-coordinate. the x-coordinate.
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Translation

y=flx+a)
Any change to the posih?n of a Slides the graph of flx)
graph is called a franslation. :

horizontally.

y=f(x)+a
Slides the

graph of f(x) \
vertically. f ‘(.\-)\\

flx)+a 1y
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Reflection

If the positive and negative coordinates of a graph are inverted,
the graph will be reflected across either the x or y-axis.

y = =f(x) y =f=x)

Reflects the graph of f{(x) Reflects the graph of f(x)
verfically across the x-axis.  horizoentally across the y-axis.

f(x) 1y f=x) oy | / (x)

X

-ﬂ.x) 3 ‘ v
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Distortion y = flax)
If every coordinate is multiplied by Changes the horizontal
the same value, the overall shape size of the graph of f(x).

of the graph will be distorted. |
Y fix)

y=a f( X) A “ /\ {r

Changes the vertical size \ \/ \
\ VAR,

of the graph of f{x). "N flaxy
y ‘
af(x) S
a> “stretch' 1&AREF/\“-‘I
X
i . ’.’ a<1 €@y 'streich’
‘ ] ‘ (’\.)
ac<l z compress T —
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g(x);x"-} shift down )y(x);x:-l-} shift up
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gle)= (3 shifi lof hx)=(xe3) shit righe

http://www.trbtnpsc.com/2018/06/latest-plus-one-11th-study-materials-tamil-medium-english-medium-new-syllabus-based.html



www.Padasalai.Net www. TrbTnps.com

Sketch the graph of g(z) = /2 + 4.

glx)=red

-
' il 90T
i 121 f(')"f;
,’
l'/"
:l ‘*‘7‘ A A A A A e A A " A l:~
R EE RN
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Sketch the graph of g(z) = (z — 4)°

) 3 4
) o
i 3 i
LE
sb) |
it /
i3 J
M
3
.A n " AY*X 34 A A A A:'
¢ -3 2 Yrhmlnd i '
|
A 3
PSR §
]
y "
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Sketch the graph of g(z) = |z + 3| - 5.

y=|z| Basic function
y=|z+3|  Horizontal shiftleft3units
y=|z + 3| — 5 Vertical shift down 5 units
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Sketch the graph of g(z) = (z — 2)* + 1.

L s |

[ ¥ ]

* U] U] A ] B L L ] ] : B h1
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y ,
flection about reflection about
i |
( ) J— ‘b the yauis Ihe X=qis

-
\

!
-
-
'
B
>
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Sketch the graph of g(z) = ~(z + 5)" + 3.

y=x° Basic function.

y=—z’ Re flection about the T-aris.
y=—(z+5)°  Horizontal shiftleft 5 units.
y=—(z + E-.}E + 3 Vertical shi ft up 3 unats.
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2 —~
,.r‘f ‘M\ _
vy =sin(x) + 1
E N
Y AN
Fi H\q
1 ‘ T \ ,
Z Y 1\ ;r"
AY Fi
ff N \1 f.ﬂ"
.ff ‘H‘ E'\ H,r
AN ~ 7
a N
‘ =3 } sn s ozm ;’
. | A ]
—— — ,..--!H\K 4 1 7
Y = sin(x) - -
T N 7
Pl
N x"
-1 ~1 =
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sinlx/=-sinx:x<0

=sinx:x>0&

so graph of sin|x| will look like,
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So graph of [sinx| will look like
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the graph of y = 2 |& — 3| + 4. The graph of y = || has been shifted right 3 units, vertically stretched by a factor of 2, and
shifted up 4 units. This means that the corner point is located at (3, 4) for this transformed function.

y=2|x-3| y y=2|x—-3|+4
vertical stretch _4 up 4
&
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11 /—\ y:m
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Y ou should know how the following graphs differ from the basic
trigonometric graphs:

Y=2SINX

(=2l

- w

¥ ¢
24

N

The 2 in front of the sin x changes the “amplitude” of the graph.
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As expected the amplitude of the graph is now 5. Hence the
graph has a maximum value of 5 and a minimum value of -5.
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1Y
x 4 > ’—‘\\ y:m . ’—\ .
Vg h
/s \\
¥ \ N \ '
0 N » 0\ » i

By introducing the 2 in front of the X , the “period” of the
graph now becomes 360° = 2 = 180"
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Y=SINX+1

& /\
s’ y‘n;

" 4 . _J \\\ y
_~1 /@/ N e g I y
%0 3 w :33\\ iy %0
N L/
0. QUL
| \_/ :

24

The plus 1 has the effect of “translating ” the graph one
square parallel to the y axis.
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The minus sign in front of the function “reflects” the whole graph
in the X axis.
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=-COS X

11
l Y =-COS X
4 X
- - -+ - {
- ’
~50 W 180 b 4,1 RN w
‘\q_“_/" -
o2

As expected the cosine graph is reflected in the X axis.
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Example 1. y=4sinx
1
Draw the graph of : | 14 =3
y = 4sin2x + 3 1 ; : ;
: |
Draw the graph of : R
y=Snx ] R
& - ¥ -
o 180¢
Y=SmX ‘I
+ _ . ‘ : Y=4sin2x+3
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Example 2 y = - 6c0os5x
Draw the graph y =2 — 6 cos 5x

Solution.
Draw the graph of :

Yy = COS X
= y=2-—6cos 5x
- + . L
y= 6Cc0s5x IO NG S0 s o WL B SO OO O 1
ol = = = ] i ]
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1
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™
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fle) = (@ —1)°
yl(‘r} — (—u — 1)2

15
\ \1 104 /
\ /
X ! /
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o Replacing f(z) with f(z — b) results in the graph being shifted b units to the right.

fix) = (x)}
fix)=(x- by
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o Replacing f(x) with f(x + b) results in the graph being shifted b units to the left.

[/

Six) = (x)
Sx) = (x + b)?*
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o Replacing f(z) with f(z) + c results in the graph being shifted ¢ units up.

A

»
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o Replacing f(z) with f(z) — e results in the graph being shifted ¢ units down.

MY o/
Sixy=x*
ﬂx‘.i=x1-1:\/
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Reflection

o Replacing x with — results in the graph being reflected across the y -axis.

A

¥

fl)=¢
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o Replacing f(z) with — f(z) results in the graph being reflected across the & -axis.

A

¥

flx)=¢"
fix) =-¢*

]
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L
Axis of symmetry 3y, =—x
x=10

2
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y=cos(x) y=sin(x)

The graphs of sine and cosine are the same when sine

is shifted left by 90° or Z radians. Such a shifting is
z

1 referred to as a horizontal shift.

i

I .
T shift sine to the left
sinf x+—|=cosly) .
0] . to create cosine
AN shift cosine to the
08| ¥——|=sin(x) |
y right to create sine

5 -
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Sine function period
) » A
~ o
/T //”\\
/ / \
. / : amplitude / A\
/ \ / \

maximum value = 1
minimum value = -1

_ max—min period= 2w ( or 360°)
2

amplitude=1 range= [-1,1]

a
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. _period
- o
: ~~
b ' ' ~—amplitude
. tA\o # C e ‘. oi. g o:‘. i:.
maximum value =1 1, 5itude= 1 range= [-1,1]

minimum value = -1

period= 2m ( or 360°)
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Tangent function

_.?.__..-’ P ——

i

.r -

\ — =~ - o— —

|

vertical asymptotes: x = /2 , x = 3n/2, x = Sn/2,....

period : &t no amplitude
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Transformations of the trigonometric functions

— —

’ N

y= sinx + 2 U o N in [-2=m, ZR]

y = sin (x + 2) e e

y =2 sin x = sin (2X)

\\ 7 ‘Ui/“’UQU

y = sin (-x) \/f‘{\/\

y =-sin x v"l{v@
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Vertical translations

N 2

........

y=sinx +¢
y = ¢cos X + ¢ represent vertical translations of vector

0

y=tanx +c¢ Cc
period and amplitude don't change
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Horizontal translations

; y = sin(x—2)

»
e -

2' ™ (COsS X
“ : ‘ ./" g \\\
‘:/" L mma -\ 258 ! =T

Ly =cos(x+ %)

| pAeriod.and ampliﬂnde- don't change
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ey HOriZONTAl Transiations ey

y=sin(x +a) represent horizontal translations
y=cos(X +a) % of the curves y =sinx, y = cosx and
y=tan(x +a) j§ Yy~ tanx

Y=SIN(X = a) = to the right

y=8in( X 4 a )= {0 the left
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Vertical dilatiop (stretch)

e

y =2 cos X

0S8 X,

y —asin x y= sinx
y—acos x are dilations of the curves y = cosx parallel to
y=atanx y=lar]x theY-OXls

the amplitude changes to |a|
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Horizontal dilation (stretch)

. A

o".. s ™ ‘L $ S
J..‘ 3 .v""- ."" -

o W,

V= sin (2x)

|

period :

horizontal stretch , scale factor %

period changes to half the original
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. period= 6
l
sin| —x

-y

—

horizontal stretch , scale factor 3
period changes to three times the original
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y = sin (bx) -
are dilations of the curves ~ "% parallel to
y = cos(b x) Y= COBX 4o w-axis

_ 27
the period changes to ——

y= tan(bx) isa dilation of the curve  y= tanx parallel to
the x-axis

the period changes to —
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Reflections

reflection in the x-axis
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Combined transformations
y= a sin [b(x- ¢)]+ d

[ vertical translation
hornizontal translation
27

horizontal dilation: penod = --5-
/

amplitude= |a| (vertical dilation)

Transformations sme.ggh

L
the same applies for cosine function
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" i) = 2 sinix)
=)~ 1/ 2 six) - -~ -
shrocix) = sin(x)
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oix) = 2 cos(x)
hx) =~ 172 cosix)
sinx(x) =~ cos(x)
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N

olx) =~ sl 2 x)
ix) = =05 x)
SXX) =~ sin(x)
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