11 Academic Date:
Day 5: Transformations of Functions ¢ & d Unit 1: Intro to Functions

In this activity you will discover the graphical connection between y = f(x) and the functions of the form:
e y=f(x)+c,cisaconstant
e y=f(x—d),disaconstant
e y=af(x),aisaconstantanda>0
e y=f(kx),kisaconstantand k>0
e y=—f(x)
o y=f(-x) )

Investigation: Typey = f(x) + ¢

1. a. Sketch the graph of f(x) = x?

b. On the same set of axes sketch the graphs of
O y=x2+2
@ V= x?-3

c. If y = f(x) is transformed to y = f(x) + ¢, where cis a
constant, describe the transformation:
e ifc>0,then 9“‘?"‘ shifds yp as much g5 't"

e ifc<0,then 3ralp|n shifts down 95 much Qs "Cq

e Any point (x, y) under this transformation becomes (x’ ld-i-c)
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MNotice. +han 0nly 4" chagpes , Y/c it's a Verticol shift
b v v

2. Using the pattern you discovered in 1c, sketch y = f(x),y = f(x) +ﬂ<_and y = f(x) — 20n the same set of

axes for each of the following functions: 1 )
P) - |x|4+L
a f(x) = |x| «) I~ b. f(x) =Vx
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Investigation: Typey = f(x — d) ? (1) y 70@ 1%‘"9

1. a. Sketch the graph of f(x) = x?
b. On the same set of axes sketch the graphs of
° y:(x—3)2 —> vertex (3,0) _ d=+-3
* Y=+’ > verdex (-2,°) N="3
Qecall ca(x-h)"+k Vetexis (b k)
eca NS 0 ol
whea 17 subbed ()(-3) ;=3 subbed 6({';) T EEEEE

c. Ify = f(x)istransformed to y = f(x — d), where d is a
constant, describe the transformation:

"
e ifd>0,then _grqph Shif1s r(;gh+ " un/s :
e ifd<0,then jmlp/a shifts lef+ "ol" uniis ;

e Any point (x, y) under this transformation becomes ( x+d} 'D !

This 1s a horizontql SAHFT Fheretoce Oﬂ& ‘%! coordinple c/)?o/ﬂeg.

2. Using the pattern you discovered in 1c, sketch y = f(x),y = f(x —Z), and y = f(x + 2) on the same set of
axes for each of the following functions:
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COMMUNICATION
When a function is translated, we use key words such as translate (shift), units, up or down.
For example, y = (x — 2)% + 1 the parent function has been shifted 2 units ri3|‘rfand 1 unit up.

Try. State the transformations for: y = (x + 3)? — 2

The parest function has been 64*‘0["64 3 units lef+ and Z unls dowon
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Horizontal & Vertical Translation Practice
1. Each of the following graphs show a shift of the function f that has formula f(x) = x2.
Describe the shifts involved to obtain the function g.
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Figure 1: Shifts of f(x) = 22,
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2. Consider the graph of f given in Figures 2 to 7. For the shifts given underneath the figures, state if they
represent a horizontal or a vertical shift, and then sketch this shift on the axis provided.
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Figure 6: f{x + 3)
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Figure 3: f(z) —1
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SUMMARY
In general, if f is a function and c is constant, then the graph of

y,

Figure 7. fler —1)+3 \ (1'6 h+

O

y = f(x) + cisthe graph of y = f(x) shifted
- vertically upwards if ¢ > 0
- vertically downwards if ¢ < 0.
This is called an OUTSIDE CHANGE

y = f(x — h)is the graph of y = f(x) shifted
- horizontally to the leftif h >0
- horizontally to the right if h <0
This is called an INSIDE CHANGE
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