Warm-Up:
Find the difference quotient :
f(x+h) - f(x
h

for each function:

a) f(x) =x*-5x+8
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1) parent function: f(x) = VX

write the rule of a function that will shift the
graph left 4 units

g= P

write a function that will vertically stretch
by a factor of 2

write a function that will reflect across the x-axis

%=—6?

write a function that will do all 3 above

transformations %0\ _ - am

3.4 Graphs & Transformations

Transformations -- shifting, stretching, or
compressing a graph.

Vertical Shift  f(x) + c
« for c>0, shift up c units
« for c<0, shift down c units

ex) f(x) = x*> , g(x) =x>+5 shiftup5
h(x) = x?- 7 shift down 7

Horizontal Shift f(x + c)
« for c>0, shift left c units
« for c<0, shift right c units

ex) f(x) = x? , g(x) = (x-6)% shift right 6
h(x) = (x+8)?  shift left 8

Vertical Stretch/Compression c f(x)
« for c>1, stretch by a factor of c
« for 0<c<1, compress by a factor of 1/c

ex) f(x) = x> , g(x) = 7x* vert. stretch by 7
h(x) = 1/3 x> vert. compress
by 3

Reflections
« -f(x) reflects the graph across the x-axis
« f(-x) reflects the graph across the y-axis
ex) f(x) = x* , g(x) = -x*> reflect across x
h(x) = (-x)? reflect across y
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2) If the parentis f(x) = x> + 5, -

Write a function that will shift vertically down 7,
and reflect across the y-axis

(o - % -2
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write a function that will shift horlzontally right 4,

then reflect across the x-axis ™ —
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3) Name the transformations from parent to
child if f(x) = x> - x + 8

Xr=r+%
g(x) = (x-3)2 - (x-3) + 8
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4) The graph of the parent f(x) is shown
below. Sketch the graph of each transform.
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