y=x y=a(x—h)+k
= ¢ Stretching and Compressing:
» If|lal| >1 = Stretch
> If0<|al| <1 = Compress
¢ Reflecting:
» If ais negative = Reflect about x-axis
¢ Horizontal Shifts:
» If his positive =  Shift to the right by h units
» 1If his negative =  Shift to the left by h units
% Vertical Shifts:

» If kis positive =  Shift up by k units

o0 » If k is negative =  Shift down by k units
y = x* y=a(x—h)?+k
- % Stretching and Compressing:
\ / » If|lal| >1 = Stretch
5 » If0<|al| <1 = Compress

+ Reflecting:
» If ais negative = Reflect about x-axis
¢ Horizontal Shifts:
» If his positive =  Shift to the right by h units

\ / » 1If his negative =  Shift to the left by h units
% Vertical Shifts:
’ ’ ’ > 1If kis positive =  Shift up by k units
2 » 1If k is negative =  Shift down by k units
x=y x=a(ly—h)?*+k
. % Stretching and Compressing:
» If|lal| >1 = Stretch
" > If0<|al <1 = Compress

g < Reflecting:

/ » If ais negative = Reflect about y-axis

% Horizontal Shifts:
\ » If his positive =  Shift to the right by h units
» 1If his negative =  Shift to the left by h units
% Vertical Shifts:
» If k is positive =  Shift up by k units

4 » If k is negative =  Shift down by k units
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y=x y=a(x—h)?+k
; ¢ Stretching and Compressing:

> If|lal] >1 = Stretch

» If0<|al <1 = Compress

’ < Reflecting:
» If ais negative = Reflect about x-axis

¢ Horizontal Shifts:

: 7 ' ’ > If his positive =  Shift to the right by h units
» 1If his negative =  Shift to the left by h units

/ ? ¢ Vertical Shifts:

» If k is positive =  Shift up by k units
» If k is negative =  Shift down by k units

y=x y=avx—h+k
: ¢ Stretching and Compressing:
> If|lal| >1 = Stretch
» If0<|al] <1 = Compress
* Reflecting:
/ » If ais negative = Reflect about x-axis
*» Horizontal Shifts:
» If his positive =  Shift to the right by h units
» 1If his negative =  Shift to the left by h units
% Vertical Shifts:
» If k is positive =  Shift up by k units

4 » 1If k is negative =  Shift down by k units
_ 3
y=Vx y=af(x—h)+k
6 i ‘ % Stretching and Compressing:

» If|lal| >1 = Stretch
» If0<|al| <1 = Compress
¢ Reflecting:

/ » If ais negative = Reflect about y-axis
T — ¢ Horizontal Shifts:
i i » If his positive =  Shift to the right by h units
il » 1If his negative =  Shift to the left by h units

% Vertical Shifts:
‘ ‘ » If kis positive =  Shift up by k units
- ‘ ‘ » 1If k is negative =  Shift down by k units
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y = |x|

X/
L X4

0

X/
L X4

N 0

y=alx—h|+k
Stretching and Compressing:
> If|lal] >1 = Stretch
» If0<|al <1 = Compress
Reflecting:
» If ais negative = Reflect about x-axis
Horizontal Shifts:
» If his positive =
» If his negative =
Vertical Shifts:
» If k is positive =
» If k is negative =

Shift to the right by h units
Shift to the left by h units

Shift up by k units
Shift down by k units

X/
L X4

X/
L X4

X/
L X4

x=a/(x—h)+k
Stretching and Compressing:
> If|lal| >1 = Stretch
» If0<|al] <1 = Compress
Reflecting:
» If ais negative = Reflect about x-axis
Horizontal Shifts:
» If his positive =
» If his negative =
Vertical Shifts:
» If k is positive =
» If k is negative =

Shift to the right by h units
Shift to the left by h units

Shift up by k units
Shift down by k units

0

-

x=a/(x—h)?*+k
Stretching and Compressing:
» If|lal| >1 = Stretch
» If0<|al| <1 = Compress
Reflecting:
» If ais negative = Reflect about y-axis
Horizontal Shifts:
» If his positive =
» If his negative =
Vertical Shifts:
» If k is positive =
» If k is negative =

Shift to the right by h units
Shift to the left by h units

Shift up by k units
Shift down by k units
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y = sinhx y = tanhx
4 | 3
/ [,
T
4 4 3 2 -1 1 2 3

-2 0 8 3
| b

(0, 1)‘
/ (0, 1) (1:b)
_—-——-“/ ‘___——_
4113 z 8 0 3 4 4113 z 8 0 1 3 4
s \ . Bt R
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4 How to sketch the graph of f(x) = ax? + bx + ¢?
1. Labela, b, and c.
2. If a > 0 (positive), then the parabola opens upwards (concave up).
If a < 0 (negative), then the parabola opens downwards (concave down).
3. Find the vertex (h, k):

h=— , k=ah>+bh+c
2a

4. Find the x-intercept (x, 0):
fX)=0 = ax’+bx+c=0

5. Find the y-intercept (0, c¢):
y=a(0)2+b(0)+c=c

» Example:
Sketch f(x) = x? — 2x. i P i i
a=1,b=-2,c=0 BAEE
a>0 = concave up
e vertex: 5
-b _ —(-2) _2
—_— — —_— = 1
2a 211 2 | [ | | |
k=ah’>+bh+c=1%>-2(1)*=-1 2 i
e x-intercept: T
f)=0 = x*-2x=0 = x(x—-2)=0 N0, 0) [ (2[0)

> x=0or x=2 2 T T loNl 131 > 4
x=0 = f(0)=0*2-2(00=0 = (0,0)
x=2 = f(0)=22-2(2)=0 = (2,0 b
e y-intercept: '
(0,c) = (0,0)
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