2) Functions and graphs

2.1) The modulus function

2.2) Functions and mappings

2.3) Composite functions

2.4) Inverse functions

2.5)y = |f(x)|andy = f(x])

2.6) Combining transformations

2.7) Solving modulus problems




2.1) The modulus function Chapter CONTENTS



Worked example

Your turn

If f(x) = |4x + 5| — 6, find:
a) f(5)

b) f(=2)

<) f(1)

If f(x) =|2x — 3| + 1, find:
a) f£(5)

8

b) f(=2)

c) f(1)



Worked example Your turn

Sketch: Sketch:
y = |3x — 2| y = |2x — 3|

y = |2 — 3x|

@

Graphs used with permission from DESMOS: https://www.desmos.com/
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Worked example Your turn

Solve: Solve:
13x — 2| =7 |2x — 3| =5

x=-1,x=4

12 —-3x| =6




Worked example Your turn

Solve: Solve:

|5 2| =3 L 3 5 2 .
X = 3% |3x — 5| = —5X

1
|5—3x|=§x+2

-5
J

Graphs used with permission from DESMOS: https://www.desmos.com/



https://www.desmos.com/

Worked example Your turn

Solve: Solve:

1 1
|5x—2|<3—§x |3X—5|<2—§X

6

- <x<?2
5x

i /

1
|5—3x|£§x+2

-5
J

Graphs used with permission from DESMOS: https://www.desmos.com/



https://www.desmos.com/

Worked example Your turn

Solve: Solve:
1 1
|I5x — 2| >3 —=x 13x = 5| >2—=x
3 2
6
x<—=-Ux>2
5
A /

1
|5—3x|2§x+2

-5
J

Graphs used with permission from DESMOS: https://www.desmos.com/
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Worked example Your turn

Solve: Solve:
|x + 3] = 5x + 2 lx+ 1| =2x+5

Ix+3|=x4+2

o

Graphs used with permission from DESMOS: https://www.desmos.com/



https://www.desmos.com/

2.2) Functions and mappings Chapter CONTENTS



Worked example

Your turn

State whether:

* the mapping is one-to-one, many-to-one, or
one-to-many

« the mapping is a function

f(x) =2x—-3, x € R
gix)=x%  x€R
1
h(x) =-—, x € R
X
i(x) = +/x, x €R

State whether:

the mapping is one-to-one, many-to-one, or

one-to-many

the mapping is a function
p(x) = x%,
One-to-one: a function

x €ER

1
—|, x €ER
X

q(x) =

Many-to-one: Not a function

r(x) =vJx,x ER,x =0,

One-to-one:; a function

x €ER

s(x) =+Vx,x ER,x =0

One-to-many: Not a function



Worked example

Your turn

Write down the largest possible domain for:

() = —
flx x—3
() = =~
g = o

3
h(x)_sz x—3
_ 4x + 5
) =T es

Write down the largest possible domain for:
6

x+ 4

p(x) =

x * —4

10) = 5770

x *+ —4

8
3x2+10x — 8
2
X #+=,x#+—4

3
9x — 10
x2 —16

r(x) =

s(x) =

X+ —4,x+4



Worked example Your turn
Write down the largest possible domain for: Write down the largest possible domain for:
fx)=vx—3 p(x) =Vx + 4
x=—4
glx) =vV7x — 21 q(x) =V5x + 20
x = —4
h(x) =Vv7x + 21 r(x) = V5x — 20
x =4
i(x) =vV21—"7x s(x) =V20 — 5x
x <4




Worked example

Your turn

Write down the largest possible domain for:

vx + 3

f(x)=m

x3 — 2x?

Vx2 +5x+6

gx) =

Write down the largest possible domain for:

Vvx + 4

h(x) = x% — 25x2

x> —-4,x#+0,x#5



Worked example

Your turn

Find the range of the following functions:
f(x) =2x -3, x=1{1,2,3,4}

g(x) =3 —2x, xeERxXx<O0

h(x) = 3 — 2x, xER2<x<5

Find the range of the following functions:
p(x) =3x -2, x=1{1,2,3,4}

p(x) ={1,4,7,10}

q(x) =2 — 3x, xER x>0

q(x) <2

r(x) =2 — 3x, xER -3<x<4

—10<r(x) <11



Worked example

Your turn

Find the range of the following functions:
flx)=x*  x=1{1,2,3,4}

g(x) = x*, xERXx<O0

h(x) = x*, XER -2<x<5

Find the range of the following functions:
p(x) =x%  x=1{1,2,3,4}

p(x) ={1,4,9,16}

q(x) = x?, x€ERx>0

q(x) >0

r(x)=x? x€eR-3<x<4

0<r(x) <16



Worked example

Your turn

Find the range of the following functions:

f(x) = %, x ={-1,-2,-3,—4}

1
e eERx<1
g =——, X x
h(x) = 1 ER —2<x<5
Y= rTr3 x =2

Find the range of the following functions:

p(x) = l x=1{1,2,3,4}

x'
()_{11 1 1}
PRI =172'3"%
= - Rx>-—-1
q(x)—x+2, x€ER x> —
qglx) <1
1
r(x) =——, xER -3<x<4
x—5

1
—1<r(x) < —3



Worked example Your turn

Find the range of the following functions: Find the range of the following functions:
1 1
f(x)=;, XxXERx#0 h(x)=;—3, XxXERXx#0
h(x) € R

1
g(x)=;+2, xERx %0




Worked example

Your turn

Find the range of the following functions:
f(x) =e*+5, x €ER

g(x) =e* —4, xER x>0

h(x) = —e* =3, xeERxXx<O0

Find the range of the following functions:
p(x) =e* +8, x€ER

p(x) > 8

qlx) =e* -7, xeERXx<O

—7<x<—6

r(x) = —e* — 6, xER x>0

r(x) < -7



Worked example Your turn

Find the range of the following functions: Find the range of the following functions:
f(x) =Inx +5, xER x>0 h(x) =Ilnx + 3, XER x>0
h(x) € R

g(x) =Inx — 4, xER x>0




Worked example

Your turn

The function f is defined by
fix > x?—8x+3, XERO<x<S5
Find the range of f.

The function f is defined by
g:x = x% + 6x — 2, xER-5<x<0
Find the range of f.

The function h is defined by
h:x - x? —4x + 1, xEROLx<5

Find the range of h.

—3<h(x)<6



Worked example Your turn

The function f is defined by f(x) = x* — 8x 4+ 27 and has | The function h is defined by h(x) = x? — 6x + 20 and has

domain x = a. Given that f (x) is a one-to-one function, domain x > a. Given that f(x) is a one-to-one function,
find the smallest possible value of the constant a find the smallest possible value of the constant a
a=3

The function g is defined by g(x) = x? + 4x + 15 and has
domain x < a. Given that g(x) is a one-to-one function,
find the smallest possible value of the constant a




Worked example

Your turn

The function f(x) is defined by

fix o 2 — 5x, x <1
' x? —3, x=>1

a) Sketchy = f(x), and state the range of f(x).

b) Solve f(x) = 22

Graphs used with permission from [0

The function f(x) is defined by
f-x—>{5_2x’ x <1
' x% + 3, x>1
a) Sketchy = f(x), and state the range of f(x).
b) Solve f(x) =19
a) Sketch; f(x) >3
b) x=4,x=-7

10

-10

DESMOS: https://www.desmos.com/
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Worked example Your turn

Find the inverse function: Find the inverse function:
2x + 3 4x — 3
o) == h(x) = —
2x + 3
h1 =
() ==
3x — 2
g(x) =




Worked example Your turn

Find the inverse function: Find the inverse function:
X X
— 3 -_ —_—
f(x) > h(x) =5+ 2

h™1(x) = 4(x — 5)

X

g(x)=2+3




Worked example Your turn

Find the inverse function: Find the inverse function:
X X
— 3 —_—
f(x) > h(x) z + 4

h~1(x) =5(x — 4)

g(x) =




Worked example Your turn

Find the inverse function: Find the inverse function:
fx) =3(x—2) h(x) =5(x+4)

X
hllx)==—-4

() =72

g(x) =2(x + 3)




Worked example Your turn

Find the inverse function: Find the inverse function:
3 5
fx)=2+-— h(x) =—+4
X X
h—1 =
() = —

2
g(x)z;—B




Worked example Your turn

Find the inverse function: Find the inverse function:
4
f(x)_4x—3 h(x)_5—3x
5x — 4
h1(x) =
3x
3
g(x) =




Worked example Your turn

Find the inverse function: Find the inverse function:
f(x) =3x h(x) = 4+/x
1 X
h~ = —
(x) T:

g(x) = 53/x




Worked example

Your turn

Find the inverse function:

fx) =3x -2

g(x) =53x+3

Find the inverse function:

h(x) = 4/x — 5

B _ (x+5)°
h™H () = =4



Worked example

Your turn

Find the inverse function:

flx) =

g(x) =

\

X — 2
x+ 3

3x — 2
x—4

h=*(x)

h(x) =

Find the inverse function:

5x — 4
x+ 3

3x% + 4

5 — x2



Worked example Your turn

Find the inverse function: Find the inverse function:
f(x) =x*+4x -5 h(x) = x%*+8x —5

h™1(x) = -4 ++Vx + 21

g(x) =x*—6x+3




Worked example

Your turn

Find the inverse function:
f(x) =2x*—10x+9

g(x) =3x*—8x+2

Find the inverse function:
h(x) = 2x% —12x + 3

h~1(x) =3+

x + 15
2

N



2.3) Composite functions Chapter CONTENTS



Worked example Your turn

f(x) =3x—2,and g(x) = x* — 4 f(x) =3x+2,and g(x) = x> + 4
Find: Find:
fg(x) fg(x)
fg(x) = 3x% + 14

gf (x) gf %)

gf(x) =9x%+12x + 8

€3] F2(x)
f?(x) =9x +8
g% (x) g% (%)

g%(x) = x*+8x%+ 20




Worked example

Your turn

f(x)=3x—2,and g(x) =x%2 -4
Find:
fg(D)

gf(=2)

23

9%(—4)

Find:

f(x) =3x+2,and g(x) = x% + 4

fg(4)
62

gf(=3)
53

f2(2)
26

9%(-1)
29



Worked example Your turn

f(x) =3x—2,and g(x) = x* — 4 f(x) =3x+2,and g(x) = x> + 4
Solve: Find:
fg(a) =13 fg(a) =62
a= 14
gf(b) =12 gf(b) = 293
19
b=5b=——

3




Worked example Your turn
The functions f and g are defined by The functions f and g are defined by
fix = |3x — 12| fix = |2x — 8|
x+2 x+1
gix—>— g:x -

a) Find fg(2)
b) Solve fg(x) =x

a) Find fg(3)
b) Solve fg(x) =x

a) 4
7
b)X—E



Worked example Your turn

The function g is defined by The function g is defined by
g:x - 4 — 3x, x €ER g:x —> 3 —4x, x € R
Solve the equation Solve the equation
g2 () +[g(x)]* =0 g2 () +[g()]* =0
0 1
x=0,x==
2




Worked example

The functions f and g are defined by
fix > e*+3, x €ER
g:x=>lInx, x>0

Find fg(x), giving your answer in its simplest form.

The functions f and g are defined by
fix > e3* -2, x €R
g:x—>4n(x+1), x>-—1

Find fg(x), giving your answer in its simplest form.

Your turn

The functions f and g are defined by
fix > e?* +4, x €ER
g:x = 3ln(x - 1), x>1

Find fg(x), giving your answer in its simplest form

fglx) =(x—-1)°+4



Worked example

Your turn

The functions f and g are defined by
fix = 2% 43, x€R
g:x = log, x, x>0

Find fg(x), giving your answer in its simplest form.

The functions f and g are defined by
fix > 3%%—1, x €ER
g:x = 4logz(x +5), x> -5

Find fg(x), giving your answer in its simplest form.

The functions f and g are defined by
fix > 23% 4+ 4, x €ER
g:x = 5log,(x — 1), x>1
Find fg(x), giving your answer in its simplest form

fgx) = (x—D¥ +4



Worked example Your turn

f(x)=x_1.x¢1 f(x)=x+1,x¢—1

Find an expression for f2(x) and f3(x) Find an expression for f2(x) and f3(x)

x+1
‘(x) = —1,x # =2

X+ 2 3
f3(x) = X #F =1, x+F =2, x # —=

2x + 3 2




Worked example Your turn

A function f has domain —3 < x < 12 and is linear from A function f has domain —4 < x < 13 and is linear from
(=3,9) to (0,6) and from (0,6) to (12,10). (—4,9) to (0,5) and from (0,5) to (13,31).
Find the value of £2(0) Find the value of f2(0)

15




2.4) Inverse functions Chapter CONTENTS



Worked example

Your turn

Find the inverse functions:
f(x) =4x +3,

g(x) =4 - 3x,

x €ER

x €ER

Find the inverse function:
h(x) = 3 — 4x, x €ER

3—x

) € R
2 X

hi(x) =



Worked example

Find the inverse functions:

_x—2 il
fO =377 %3
2x + 3 5

g(x) = X #-

Your turn
Find the inverse function:
b X + 2 1
W=5—17 *73
X+ 2 1
-1 _ -
h™"(x) 2 — 1’ X + >



Worked example

Your turn

Find the inverse functions:
f(x) =3x2% -5,

g(x) = 4x? + 6,

x =0

x=0

Find the inverse function:
h(x) = 2x? — 7, x>0

x+7
2 )

h~1(x) = x = -7



Worked example Your turn

Find the inverse functions: Find the inverse function:
f(x)=x2+4x+3, x=>-2 h(x) =x*—-6x—-5 x=>3

h=1(x) =3 +Vx + 14, x> —14

g(x) =x%—-8x -5, x=>5




Worked example Your turn

Find the inverse functions: Find the inverse function:
2 3
flx) =——, xERx#5 h(x) = ——, xeERx#1
x—75 x—1
3+ x
h=1(x) = , x#0
X
7
glx) = xER x+ -2

x+2’




Worked example Your turn

Find the inverse functions: Find the inverse function:
f(x) =e*—-3, x €R h(x) = e* —5, x€ER

h=1(x) = In(x + 5), x> -5

g(x) =e* + 4, x€ER




Worked example Your turn

Find the inverse functions: Find the inverse function:
f(x) =Inx -3, x>0 h(x) = In(x —5), x>5

h=1(x) = e* +5, x €R

g(x) =In(x — 4), x> 4




Worked example

Your turn

f(x)=vx—-3{xeR x =3}
State the range of f(x)
Find the function f~1(x) and state its domain and
range
Sketchy = f(x),y = f"Y(x)andy = x

p(x) =vx—-2{x€eR x =2}
a) Statetherange of p(x)
b) Find the function p~1(x) and state its domain and
range
c) Sketchy =p(x),y=p l(x)andy =x

a)p(x) =0

b)p~1(x) = x% + 2
Domain: x E R,x =0
Range: p~1(x) = 2

c) Sketch

10 /

-10

Graphs used with permission from [0

DESMOS: https://www.desmos.com/
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Worked example

Your turn

f(x)=x>-5,x€R,x >0.
State the range of f(x)
Find the function f ~1(x) and state its domain and
range
Sketchy = f(x),y = fY(x)andy = x
Solve the equation f(x) = f~1(x).

Graphs used with permission from [0

DESMOS: https://www.desmgg com/

p(x) =x*>*-3,x ER,x = 0.
a) Statetherange of p(x)

b) Find the function p~1(x) and state its domain and

range
c) Sketchy =p(x),y=p l(x)andy =x
d) Solve the equation p(x) = p~1(x).

a)p(x) = -3

b)p~1(x) = Vx + 3
Domain: x €E R, x > —3
Range:p~1(x) =0

c) Sketch
d)x = 1+V13
2
| 7 — |
10 0 10
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2.5)y = |f(x)|and y = f(|x]) Chapter CONTENTS



Worked example Your turn

f(x)=x%2+4x+3 f(x) =x%—4x +3
Sketch: Sketch:

- y=|f)| - y=If)|

« y=f(x) « y=fUxD

Graphs used with permission from DESMOS: https://www.desmos.com/
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Worked example Your turn
f(x) =x%2+3x—10 f(x) =x%2—-3x—-10
Sketch: Sketch: 1
© y=1f) © y=1f()
-10 0
© y=fxD © y=fxD
-10 0
\
Graphs used with permission from DESMOS: https://www.desmos.com/
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Worked example Your turn

A sketch of y = f(x) is shown. A sketch of y = f(x) is shown.
(—1.786.8.209)
(—1.12.4.061) ° >
| (~2,0) (0,0)  (3.0) || _ (3_0)+ X 00
EEEEN W 10 3 -
T 10 [ oy 10
|| L]
(1.12, —4.061)
\J .(1..786. 75.-209.) i —
Sketchy = |f(x)| and y = f(|x|) on separate axes. Sketchy = |f(x)| and y = f(|x|) on separate axes.
1
[l
(-1.786 s>09)A
’ (1.12, 4.061)
|

v 2. 2, 2,
-10 5 o] 10 -10 -
(-3,0) (0.0)
(—1.12, —4.061) (1.12, —4.061)
- 5

Graphs used with permission from DESMOS: https://www.desmos.com/
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Worked example Your turn

y = cosx, 2n<x<2m y =sinx, —2n<x <2m
Sketch: Sketch:
* y=|cosx]| e y=|sinx|

* Yy =cos|x| * y=sin|x|

Graphs used with permission from DESMOS: https://www.desmos.com/
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2.6) Combining transformations  Chapter CONTENTS



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graph of y = f(x) — 2

A sketch of the graph y = f(x) is shown:
y

(_21 7)

O, 3)\

Sketch the graph of y = f(x) + 3

(1! _4)

Correct sketch
New y-intercept: (0, 0)
New turning points: (—=2,10) and (1,-1)



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graph of y = f(x — 2)

A sketch of the graph y = f(x) is shown:
y

(_21 7)

O, 3)\

Sketch the graph of y = f(x + 3)

(1! _4)

Correct sketch
New turning points: (=5,7) and (=2, —4)



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graph of y = 3f(x)

A sketch of the graph y = f(x) is shown:
y

(_21 7)

O, 3)\

Sketch the graph of y = 2f(x)

(1! _4)

Correct sketch
New y-intercept: (0, —6)
New turning points: (—2,14) and (1, —8)



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graph of y = f(2x)

A sketch of the graph y = f(x) is shown:
y

(_21 7)

O, 3)\

Sketch the graph of y = f(3x)

(1! _4)

Correct sketch
New y-intercept: (0, —3)
New turning points: (—g, 14) and (%, —8)



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graph of y = —f(x)

A sketch of the graph y = f(x) is shown:
y

(_21 7)

O, 3)\

Sketch the graph of y = —f(x)

(1! _4)

Correct sketch
New y-intercept: (0, 3)
New turning points: (—2,—7) and (1, 4)



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graph of y = f(—x)

A sketch of the graph y = f(x) is shown:
y

(_21 7)

O, 3)\

Sketch the graph of y = f(—x)

(1! _4)

Correct sketch
New y-intercept: (0, —3)
New turning points: (2,—7) and (—1,4)



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graphof y = f(x +2) + 3

A sketch of the graph y = f(x) is shown:
y

(_21 7)

O, 3)\

Sketch the graphofy = f(x —3) — 2
Correct sketch grap y=1

New turning points: (1,5) and (4, —6)

(1! _4)



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graphof y = —f(x) + 3

A sketch of the graph y = f(x) is shown:
y

(_21 7)

O, 3)\

Sketch the graph of y = —f(x) — 2

(1! _4)

Correct sketch
New y-intercept: (0, 1)
New turning points: (—2,—9) and (1, 2)



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graph of y = f(—x) — 3

A sketch of the graph y = f(x) is shown:
y

(_21 7)

O, 3)\

Sketch the graph of y = f(—x) + 2

(1! _4)

Correct sketch
New y-intercept: (0,—1)
New turning points: (2, —5) and (—1, 6)



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graph of y = 3f(x) + 2

A sketch of the graph y = f(x) is shown:
y

(_21 7)

O, 3)\

Sketch the graph of y = 2f(x) + 3

(1! _4)

Correct sketch
New y-intercept: (0, —3)
New turning points: (—=2,17) and (1, —5)



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graph of y = f(2x) — 3

A sketch of the graph y = f(x) is shown:
y

(_21 7)

(, 3)\
(1! _4)

Sketch the graph of y = f(3x) — 2

Correct sketch
New y-intercept: (0, —5)
New turning points: (—g, 5) and (%, —6)



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graph of y = —f(3x) + 2

A sketch of the graph y = f(x) is shown:
y

(_21 7)

O, 3)\

Sketch the graph of y = —f(2x) — 3

(1! _4)

Correct sketch
New y-intercept: (0, 0)
New turning points: (—1,—10) and (%, 1)



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graphof y = 5f(x — 2) — 3

A sketch of the graph y = f(x) is shown:
y

(_21 7)

O, 3)\

Sketch the graphof y = 7f(x + 3) + 2

(1! _4)

Correct sketch
New turning points: (=5,51) and (—2, —26)



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graph of y = =5f(x + 2) + 3

A sketch of the graph y = f(x) is shown:
y

(_21 7)

(, 3)\
(1! _4)

Sketch the graphof y = =7f(x — 3) — 2

Correct sketch
New turning points: (1,—51) and (4, 26)



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graph of y = |f(x)|

A sketch of the graph y = f(x) is shown:
y

(_21 7)

O, 3)\

Sketch the graph of y = |f(x)|

(1! _4)

Correct sketch
New y-intercept: (0, 3)
New turning points: (—2,7) and (1, 4)



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graph of y = |f(—x)|

A sketch of the graph y = f(x) is shown:
y

(_21 7)

O, 3)\

Sketch the graph of y = |f(—x)|

(1! _4)

Correct sketch
New y-intercept: (0, 3)
New turning points: (—1,4) and (2,7)



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graph of y = f(|x|)

A sketch of the graph y = f(x) is shown:
y

(_21 7)

O, 3)\

Sketch the graph of y = f(|x|)

(1! _4)

Correct sketch
New y-intercept: (0, —3)
New turning points: (—1,—4) and (1, —4)



Worked example

Your turn

A sketch of the graph y = f(x) is shown:

y

0,3)
\ X

(_1' 4)

(21 _7)

Sketch the graph of y = —f(]x|)

A sketch of the graph y = f(x) is shown:
y

(_21 7)

O, 3)\

Sketch the graph of y = —f (|x])

(1! _4)

Correct sketch
New y-intercept: (0, 3)
New turning points: (—1,4) and (1, 4)



2.7) Solving modulus problems  Chapter CONTENTS



Worked example

Your turn

fx)=2|x+1|-3,x€R
(a) Sketchthe graphof y = f(x)
(b) State the range of f.

(c) Solve the equation f(x) = gx + 2

Graphs used with permission from [0

p(x)=3|x—1]|—2,x€€R
(a) Sketchthe graph of y = p(x)
(b) State the range of p.
1

(c) Solve the equation p(x) = Sx+3

(a) Sketch
(b) p(x) = -2
() x= —%,x = %

\

(—0.571,2.714)

Pt

-5

5
o

DESMOS: https://www.desmos.com/
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Worked example Your turn

fx)=6-2|x+3|,x€R p(x) =6—-2|x+3|,xER
Eta))) Sketch;he graphfo;y = f(x) Ea% Sketch the graph of y = p(x)
State the range of f. b) Statetherange of p.
(c) Solve theinequality f(x) > 5 (c) Solve theinequality p(x) > 5
(a) Sketch
(b) p(x) <6

7 5
(C) _E<X<_E

Graphs used with permission from DESMOS: https://www.desmos.com/
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Worked example Your turn

f(x)=6+3|x—-2|,x€R h(x)=6—-2|x+3|,x€R
State the range of values of k for which f(x) = k has: State the range of values of k for which f(x) = k has:
a) no solutions a) no solutions
b) exactly one solution b) exactly one solution
c) two distinct solutions c) two distinct solutions
a)k > 6
b)k=6
Ak <6

Graphs used with permission from DESMOS: https://www.desmos.com/
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