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Functions and graphs 2F

1 a y=3f(x) b y=f(x-2).
Vertical stretch, scale factor 3. Horizontal translation of + 2.
v
312 '
( ) VA (5. 4)
(0. 0) X .
0 / (2. 0) \ X
(0, -2} ¢
(=2, —6) y=f(x-2)-5.

Vertical translation of —35.
y =3f(x)+2. Vertical translation of +2.
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1 ¢ y=f(x+1) d y=1f(2x)
Horizontal translati f—1. ) 1
orizonta ranf fl on o Horizontal stretch, scale factor —
(2, 4) 4 |
(15, 4)
(~1, 0 . (0, 0) ~
O \ X %
(-3, -2) (-1, -2)
1
y= ) f(x+1)
1 y=—1(2x)
Vertical stretch, scale factor 5 Reflection in the x-axis.
Vi (or Vertical stretch, scale factor —1).
VA
2, 2)
(—15:2)

€L 0) ./ & (0. 0)
/ 0 \ X

=¥

(13. -4)

y= |f (x)| . Reflect, in the x-axis, the

(4]

parts of the graph that lie below the
X-axis.

Y* 3,9
{_2: 2}
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1f yzf(—x). y=3f(x-2)
Reflection in the y-axis, Vertical stretch, scale factor 3.
y= |f(—x)| . 5
: (1,12)

Reflect, in the x-axis, the parts of the
graph that lie below the x-axis.

o

(-3,4) ¥
2, 2)

2 a y=f(x-2)
Horizontal translation of +2 (0. 0) R
x

1
b y=f|=
d (2xj

Horizontal stretch, scale factor 2.

(1, 4)

(0, 0) .
Y 2,49 7

(0, 3)

-

(-4, 0)
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2 b (continued) y=—f(x)+4

(1 Vertical translation of +4.

) 1
Vertical stretch, scale factor —

2 /
4 (0, 1)

(-2, 2) e
k (1. 0)
(-4, 0) * d y=f(x+1)
Horizontal translation of —1.
VA
¢ y=—f(x) 2.9

Reflection in the x-axis.

(Or vertical stretch, scale factor —1). \
[ (=3, 0) X

X y=="2f(x+1)
Reflection in the x-axis,

and vertical stretch, scale factor 2.

\ YA
>
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2 e y="(|x]) can be written
, x20
r= {f , x<0
1s a reflection of

y= f(x) in the y-axis.

Hence, y = f(|x])is the following:

v =2f ()

Vertical stretch, scale factor 2.
)
6
7] x

2 f y=f(2x-6) canbe written as

y=1(2(x-3))

y=f (2x) : Horizontal stretch,

1
scale factor E

( 5*4)

= 4

(—1,0) 0

y= f(2(x — 3)) : Horizontal

translation of +3

5
?f‘ (_554)

A 4

3 a y=3f(x)
Vertical stretch, scale factor 3.
Y

N

0 ] y=0

y=3f(x)-1
Vertical translation of —1.

AN

Asymptotes: x =2, y=-1
A:(0,2)
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3 b y=f(x+2) ¢ y=1f(2x)
Horizontal translation of —2. ) 1
Horizontal stretch, scale factor —

Yi
Yi
0 y = 0 X
x=0 _
i y = 0 X
y=f(x+2)+4 |
Vertical translation of +4. = 1
Vi i

y =—f(2x). Reflection in the x-axis.

Yi

Asymptotes: x=0, y =4
A: (-2,5)

Asymptotes: x =1, y =0
A:(0,-1)
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3 d y="f(|x|) can be written
{ f(x), x>0
y =
f(—x), x<0
y=f (—x) is a reflection of
y =f(x)in the y-axis.

Hence, y = f (|x])is the following:

Ha

0 x

Asymptotes are x = -2, x =2 and

y=0.
A:(0, 1)
4 a

Ha
\ /y = glx)
S\ o 5 x

-5

2,-9)

b i(2+4,-9x2)=(6,—18)

i (2x %,—9)=(1,—9)
i (2,-9x-1)=(2,9)

¢ y=g(]x]) can be written

g -2)-9,x20
{g( x x + 2 -9, x<0
( is a reflection of
( ) in the y-axis.

Hence, y =g(|x])is the following:

A
\ /y - gllx)
5 0 5 x
-5
-2,-9)| (2, -9)

5 a y=2sinx is a vertical stretch of
y=sinx by a scale factor 2.

Y+ B9o, 2)
2 v =h(x)

90 180 %

A(=90, —2) 2

b minimum A4(—90° —2) and
maximum B(90°, 2)
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translation of +90°
h(x—90)+1 is a vertical

translation of +1.

5 ¢ i h(x—90) is a horizontal 6 y= f(%x + 2) can be written as
1
3

y=f (%x) : Horizontal stretch, scale

factor 3
Ya
| B(180, 3)
y = hix - 90
\ (90, 1) y = f(x)
T T T T =-' 4
-90N\Z]_~ 90 150 270 s
-1T4(0,-1) 0 21 e
A(12,-2)

iih (%xj is a horizontal stretch

scale factor 2

lh(% xJ is a vertical stretch

4

scale factor l
4

y
180, 1
of 29 ngw
N 0(0, 0) N
~360._-180_A 180  360NT
A(-180,-1) *

iii h(—x) is a reflection in the y-axis
|h(—x)| causes the part of the graph below

the x-axis to be reflected in the x-axis.

%|h(—x)| is a vertical stretch scale factor

1

2

4(=90.1) /4 B9, 1)
y = z/h(=x)]

180 90 O[(0,0)gp 180 *

-1

y= f(%(x + 6)) : Horizontal

translation of —6

¥ A
Y= f(li(i + ()))
B | -
(760)‘\‘\._/]'-5 T "
A(6,—2)
So O is transformed to (—6,0)

A is transformed to (6,—2)
B is transformed to (15,0)
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