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Sec 2.5 Graphing Transformations (see summary on page 99)
Vertical shifts: y = f(x) = k shifts graph up (+) or down (b).

f (x) = x?

g (x) =x%+3

h(x) =x%13
Horizontal shifts: y = f(x £ k) shifts graph left (+) or right (B). Notice

how the signs are the opposite of what you might expect since left
is toward the negative and right is toward the positive.

f(x):x2
()= (x+3)

h(x)=(x! 3)2

Compressing or stretching:
y = af(x) Multiply each y-coordinate of y = f(x) by a.
This stretches the graph vertically if a > 1.
This compresses the graph vertically if0 <a < 1.
f (x) = x?

g (x) = 3x?

y = f(ax)
This stretches the graph horizontally if 0 <a< 1.

This compresses the graph horizontally ifa>1.
f (x) = x?

o= (3
h(x) = ;% x;

Reflection about x-axis: y = Bf(x)
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2.5, page 101, #30: Start with f(x) = \/? and
¥shift up 2 units: g(x) :\/7+2
¥reflect about y-axis: g (x) = \/ﬁ+ 2
¥shift left 3 units: h(x): ! (x+3) +2

Here, notice how we are replacing x with x + 3
inside the parentheses. The +3 says shift left.

f(x):1/!(x+3)+2

f(13)=/! (13+3)+2=y0 +2=2
f(0)

)=

J ! (0+3)+2=1 3 +2=undefined
f(17 1/.(!7+3)+2:J7+2:2+2:2

#52 Graph g (x) = i +2

¥ Start with f (x) =

X |

. 1
¥ Reflect about y-axis: g(x):ﬁz! ”

Note that since this function is symmetric about the origin,
reflecting about y gives same result as reflecting about x.

¥ Move up 2.
ofr)=% 2
()=—+2—|1+2—1

1
g(Dl):WB_&rz:Hz:B
Made up: Graph: f(x):\/ 3'x 14
¥ Start with f(x)z\/?
¥ Reflect about y-axis: g( ) J !X

¥ Shift 3 units: h( ) V! x+3 =/! x' 3

In the original, the sign of x and 3 are opposne so we don't

6 -

use Bx B 3. This means shift is to the right, not the left.

¥ Shift down 4 units: k(x) =/t (x! 3) ! 4
f(x)=y3! x4
t(3)=y3!(3) 14=J014=14
f(pe)=/31 (B6) 1 4=J9 1 4=314=11
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