TRANSFORMATIONS

Transformations Formulas How Parent Examples
Moves
Vertical Translation y=1f(x)+k Shift up y=x"+2
Vertical Translation y=1f(x)-k Shift down y=x" -3
Horizontal Translation y = f(x—h) Shift right y=(x—1)
Horizontal Translation y=f(x +h) Shift left y=(x+2)
Vertical Stretch y = af(x), a>1 Pulled up and y =3x"
by factor of a down
| (narrower)
Vertical Compression |y = af(x), 0<a <1 | Pressed flatter y=1/3x"
by factor of a (wider)
Horizontal Stretch y = f(bx), 0<b<l | Pulled out left y = (1/3x)°
by factor of 1/b and right '
(wider)
Horizontal Compression | vy = f(bx),b>1 Pushed in y = (3x)°
by factor of 1/b (narrower)
Reflection across y =—(x) Flip over the x y=3
the x-axis ’
Reflection across y = f(—x) Flip over the y y = (—x)°
the y-axis

Give the transformations for the following. (From f(x) = x° to g(x))

l. g(x)=5x"-3 {.stretch by &, V.Tvans. docon

2. g(x) =-2(x+4)" Reflect X-0xS V.8tretch by 2, H.Trans, Lefl 4

3. g00 = 1/2x" =6 \.Comp. by *la . v. TWans dovan Le

4. o(x)=(— 13x)° + 5 Rotloct %»ax\s, H.Strefeh by 3, V. Trans. up5

5. g(x)=—-3(x—8)*~ 1 Reflact y-axis, W.Tvans ri ?)m* b, Y. Tvars. down |

6. g(x) =7(x +3)° + 4 y.Sivetch '”‘{j +, W Tvons Ve€4 3, v. Tvans. up M

7. g(x) = (- 2x)* -3 Rotloct. %/c_xgl‘s b Comp biﬁ'h, V. Trans down 3

8 gX)=Y%x*+6V Qoip. b»ovm AL TVENS U G
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3.1 Practice B

Using Transformations to Graph Quadratic Functions
Graph the function by using a table.
1. f(x)=x*+2x -1

X f(x) =x*+2x -1 (x, f(x))
2 (D% 262)-v [2a)
1 (=02 2000 - (=0 -2
0 oY+ 2=\ [lo, -1\
T VY200 )= G, 2
2 (2 +2(2)-L (. 3

Using the graph of f(x) = x* as a guide, describe the transformations,
and then graph each function. Label each function on the graph.

2. h(x)=(x-2)%*+2

2 ) Tvons. up 2
3. h(X) :——(3)()2 - :

Reflack X-OX(S, Hoomp, by I3

H: S‘\YQ:\’C,h b\a,l

Use the description to write a quadratic function in vertex form.

5. The parent function f(x) = x* is reflected across the x-axis, horizontally
stretched by a factor of 3 and translated 2 units down to create function g.

B(Lx\ —— (Y23 —2

6. A ball dropped from the top of tower A can be modeled by the function
h(t) = -16t%+ 400, where t is the time in seconds after it is dropped and h() is its
height in feet at that time. A ball dropped from the top of tower B can be modeled
by the function h(t) = —16t* + 200. What transformation describes this
change? What does this transformation mean?

V. Tvanslaton. Tower A s hioher thon

Towar B
b\_a, pEY =P
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