Dr. Neal, Fall 2008
MATH 116 Translations of y = f(x)

y:x2 y=[x| y:x2/3 y=vx

|/ | —
1|1 |

y:x3 y:X1/3 y=1/ x y= 2 2

I. Multiplying by a positive constant ¢ steepens the graph (for ¢>1) or widens the
graph (for 0<c<1) II. Multiplying by -1 flips the graph upside down.
I1l. y= f(x- h)+ k translates the graph to a new origin of (h, k).

(i) Find the x and y-intercepts. (Show all algebra in finding the x-intercepts.)
(i) Graph and label the translation point of the origin. (iii) State the domain and range.
(iv) State where the function is increasing and where it is decreasing.

(@) f(x)=-4(x+6)°+9 (b) f(x)=%(x-8)2-12

1
(©) f(0=3Ix+10-8 (d) f(x)=-3x- 6|+15

() f()=9(x+1?3- 16 (f) f(x):-l—lz(x-8)2/3+3
@) f(x):_%(x_@fﬂ_z (h) f(x)=2(x+27)%+54

() f(x)=-4x-83-12 0 f(x):%(x+64)1’3+3

(k) f(x)=6Jx+9- 30 0 f(x):-%\/x-_lo+5

(M) f(x)=- —+12 (n) f(x)=%-8

(0) y=-1/36- (x- 92 +8 (P) y=4100- (x +5)2- 6
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@) f(x)=-4(x+6)°>+9 Shiftto (-6, 9).

y intercept: (0, -135)

For the x intercepts: -4(x+6)2+9:O ®
~4(x+6)°=-9 ® (x+6)2::91 ® x+6:ig

® x=-6¢—2 ® x=-75and x=-45

Domain: (=¥, ¥) Range: (¥, 9]

f increases for x in (-¥,-6) and
decreases for x in (-6, ¥).

(b) f(x)=—;(x- 8)2- 12 Shift to (8, -12).

y intercept: (0, 28/3)
For the x intercepts: %(x- 8)2- 12=0 ®
(x-8°=36® x-8=t6 ® x=8+6

® x=2 and x =14

Domain: (=¥, ¥) Range: [-12, ¥)

(8,-12)
f decreases for x in (=¥, 8) and
increases for x in (8, ¥).

(c) f(x):%|x+10|- 8 Shift to (-10, -8).
y intercept: (0, -3)

i 1
For the X intercepts: §|x+10|-8:O ®
Xx+10=16 ® x+10=%16® x=-10+16

® Xx=-26 and x =6

Domain: (=¥, ¥) Range: [-8, ¥)

(-10, -8)

f decreases for x in (=¥, -10) and
increases for x in (=10, ¥).
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(d) f(x)=-3x-6|+15 Shiftto (6, 15).
y intercept: (0, -3)

For the x intercepts: -3 x-6|+15=0 ®
-3x-6|=-15® |x-6|=5® x-6=2%5 ®
X=6+5

® x=l1land x=11

Domain: (=¥, ¥) Range: (—¥, 15]

(6, 15)

f increases for x in (—¥, 6) and
decreases for x in (6, ¥).

€) f(x)=9(x+1)%3- 16 Shift to (-1, -16).
y intercept: (0,-7)

For the x intercepts: 9(x+1)2/3- 16=0 ®

x+1)?P=16/9 ® (x+)Y3=24/3 ®
X+1=+64/27 ® x=- 164/ 27

® x=-91/27 and x=37/27

Domain: (—¥,¥) Range: [-16, ¥)

o

-91/2

:__,.-""- 37/27

-7

(-1,-16) |

f decreases for x in (=¥, -1) and
increases for x in (-1, ¥).

) F(x)=- é(x- 8?3 +3 shiftto (8, 3).

y intercept: (0, 8/3)
For the x intercepts: - 1—12(x- 8)2/3+3:O ®

1
- =(x-8=-3 ®
12

(x- 8)Y3=46 ® x- 8=%216 ® x=8+216

(x-8?%=3 ®

® x=-208and x =224

Domain: (=¥, ¥) Range: (-¥, 3]

(8,3)

f increases for x in (—¥, 8) and
decreases for x in (8, ¥).
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@) f(x)=- i(x- 4)3 - 2 shiftto (4, -2).

y intercept: (0, 14)
For the x intercept: - i(x- 4)3- 2=0®

1
-Z(x-4)3:2 ® (x-4)°=-8® x-4=-2
® x=2

Domain: (—=¥,¥)  Range: (-¥,¥) f decreases for x in (=¥, ¥)

(h) f(x)=2(x+27)3+54 Shiftto (27, 54).

y intercept: (0, 39420)

For the x intercept: 2(x+27)3+54:O ®
(x+27)°=-27 ® x+27=-3 ® x=-30

Domain: (=¥, ¥) Range: (¥, ¥)

(i) f(x)=-4(x- 8)3-12 Shiftto (8,-12).

y intercept: (0, -4)
: : 1/3 -
For the x intercept: -4(x-87°-12=0 ®

(x-83=-3® x-8=-27® x=-19

Domain: (=¥, ¥) Range: (¥, ¥)

f decreases for x in (=¥, ¥)

G) f(x)= é(x +64)Y3 +3 shiftto (-64, 3). D 13/3

y intercept: (0, 13/3)

For the x intercept: :—i(x+64)ﬂ3+3:0 ®

(x+64)Y3 =9 ® x+64=-729
® x=-793

Domain: (—¥,¥) Range: (¥, ¥) f increases for x in (=¥, ¥)
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(k) f(x)=6Jx+9-30 Shiftto (-9, -30).
y intercept: (0,-12)

X intercept: 6J/x+9-30=0® 6Jx+9=30
® Jx+9=5® x+9=25® x=16

Domain: [-9, ¥) Range: [-30, ¥)

16

(-9, =30)

f increases for x in [-9, ¥)

n f(x)=- %f\/x- 10 +5 Shift to (10, 5).
y intercept: None

1
-Z\/X-10+5:O ®

X intercept:

1
_Z‘/X_lOZ_S ® Jx-10=20 ®
x-10=400 ® x =410
) f decreases for x in [10, ¥)
Domain: [10, ¥) Range: (—¥, 5]

(10, 5)

R

(m) f(x)=- 5 +12  Shift to (-4, 12).
X+4
y intercept: (0, 10.5)

For the x intercept: -i+12=0 ®
X+4

10.5

12= ® x+4=2 ® x=2.4=-35 \"/ — i
X+4 12 12
Domain: x* -4 Range: y* 12 f increases for x in (=¥, —4) and (-4, ¥) .
(n) f(x):% _8  Shiftto (2, -8).

y intercept: (0, -13)

. 1
For the x intercept: X—02-8:O ®

ﬂ:g@ Q:x-2® x:2+£):3.25
X-2 8 8

Domain: x 1t 2 Range: y1! -8

(21 _8)

f decreases for x in (=¥, 2) and (2, ¥) .
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©) y=-4/36- (x- 9)2 +8

Lower semicircle of radius 6 with center at
(9, 8).

y intercept: None
X intercepts: None

Domain: [3, 15] Range: [2, 8]

(9, 8)

f decreases for x in [3, 9) and
increases for x in (9, 15] .

(P) y=1/100- (x +5)?- 6

Upper semicircle of radius 10 with center
at (-5, -6).

y intercept: (0, J/75 - 6)

For x intercepts: \/100- (x+5)2 -6=0

® 100- (x+5)°=36 ® 64=(x+5° ®
X+5=48 ® x=-5x8® x=-13o0r3

Domain: [-15, 5] Range: [-6, 4]

(=5, -6)

f increases for x in [-15, -5) and
decreases for x in (-5, 5].




