FUNCTIONS

1. Choose a number.
A DEFINITIONS
2. Multiply the chosen number by —2.

A.1 WRITING FUNCTIONS: LEVEL 1 3. Add 5 to the result obtained.

Let x be the number chosen initially. Determine the function f
that corresponds to the result obtained with this program.

o) =

Answer: Given the following program:

Ex 1: Consider the following calculation program:
1. Choose a number.
2. Subtract 5 from the chosen number.

Let z be the number chosen initially. Determine the function f

that corresponds to the result obtained with this program. 1. Choose a number:

fla) = 2. Multiply the chosen number by —2: —2z.

Answer: Given the following program: 3. Add 5 to the result obtained: —2x + 5.
1. Choose a number: z. Thus, the function is:
2. Subtract 5 from the chosen number: x — 5. flz)=—2z+5

Thus, the function is:

f@) =25 A.2 WRITING FUNCTIONS: LEVEL 2

Ex 2: Consider the following calculation program: Ex 5: Consider the following calculation program:

1. Choose a number. 1. Choose a number.

2. Multiply the chosen number by three. 2. Multiply the chosen number by itself.

Let = be the number chosen initially. Determine the function f 3. Subtract 1 from the result obtained.

that corresponds to the result obtained with this program. Let x be the number chosen initially. Determine the function f

flz) = that corresponds to the result obtained with this program.
|2 _
Answer: Given the following program: fla) =
1. Choose a number: z. Answer: Given the following program:
2. Multlply the Chosen number by three: 3:17. 1. Choose a number: x.
Thus, the function is: fa) 2. Multiply the chosen number by itself: z2.
z) =3z

3. Subtract 1 from the result obtained: z2 — 1.

Ex 3: Consider the following calculation program: o
Thus, the function is:

1. Choose a number.
fle)=a* -1
2. Multiply the chosen number by five.

3. Subtract 2 from the result obtained. Ex 6: Consider the following calculation program:

Let = be the number chosen initially. Determine the function f 1. Choose a number.

that corresponds to the result obtained with this program.
2. Square the chosen number.

flx)=|5x—2
(=) 3. Multiply the result by 2.

Answer: Given the following program: Let x be the number chosen initially. Determine the function f

1. Choose a number: z. that corresponds to the result obtained with this program.

2. Multiply the chosen number by five: 5z. flx) =

3. Subtract 2 from the result obtained: 5x — 2. . .
Answer: Given the following program:

Thus, the function is:
1. Choose a number: z.

fz) =5z -2 2. Square the chosen number: z2.

Ex 4: Consider the following calculation program: 3. Multiply the result by 2: 222



Thus, the function is:

f(a) = 22°
Ex 7: Consider the following calculation program:
1. Choose a number.
2. Subtract 1 from the chosen number.

3. Multiply the result by the original number chosen.

Let = be the number chosen initially. Determine the function f
that corresponds to the result obtained with this program.

f@) =@ —Da

Answer: Given the following program:
1. Choose a number: z.
2. Subtract 1 from the chosen number: z — 1.
3. Multiply the result by the original number: (z — 1)z.

Thus, the function is:

A.3 CALCULATING f(z)

Ex 8: For f(x) =z + 3,

Answer:
f(4) =(4)+3 (substituting z with (4))
— 443
=7

Ex 9: For f(x) =2z —1,

Answer:
f(5)=2x(5) —1 (substituting x with (5))
=10—-1
=9
Ex 10: For f(z) = 3z + 2,
(2) 8]
Answer:

f(2) =3x(2)+2 (substituting z with (2))
=6+2
=38

Ex 11: For f(x) = 2? -1,
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Answer:

f(3)=(3)? =1 (substituting = with (3))
=91
=38

Ex 12: For f(x) =5z — 3,
OEF]

Answer:

f(1)=5x (1) =3 (substituting « with (1))

Ex 13: For f(x) = § +4,

f6) 7]
Answer:
f(6) = g +4 (substituting z with (6))
344
Ex 14: For f(z) =z — 5,
f(10) <[5]

Answer:

f(10) = (10) — 5 (substituting 2 with (10))
=10-5
=5

Ex 15: For f(x) =2z — 5,

Answer:

f(=2)=2x(-2)—5 (substituting « with (—2))
=—-4-5
=9

Ex 16: For f(x) = —xz + 4,

Answer:
f(=3)=—=(-3)+4 (substituting x with (—3))
—344
=7
Ex 17: For f(x) =3z — 7,

f(=1) = -10
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Answer:

f(=1)=3x (-1) =7
=-3-7
=10

(substituting = with (—1))

Ex 18: For f(r) = 2% — 2,

f(=2) 8]
Answer:
f(=2) = (=2)? =2 x (=2) (substituting = with (—2))
=4+4
=38

Ex 19: For f(x) =2z + 3,
f(=3) = -3]

Answer:

F(=3)=2x(-3)+3
= —6+3

(substituting x with (—3))

Answer:

f(=1) =[]
Answer:
Fo1) = 3 (’21) (substituting  with (—1))

_ -3-5

2

_ 8

2

=4

Ex 22: For f(z) = %% - 3,

f(10) = 1]
Answer:
(10) -6 - :
f(10) = 5 3 (substituting  with (10))

4

=53

=2-3
-1
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A.4 CALCULATING f(z)

Ex 23: For f:z+— x4+ 3,

f@ =[7]
Answer:
f(4) = (4) +3 (substituting x with (4))
=4+3
=7

Ex 24: For f:x— 22 —1,

1(2) =
Answer:
f(2) =(2)> =1 (substituting = with (2))
=4-1
—3

Ex 25: For f:z— (z—1)(x — 2),

Answer:

~
—
=
~—

Il
~—~
o

I
—_
~—
=
el

|
)
—

Answer:

F=1) = (-1
=-1

(substituting = with (—1))

A.5 SUBSTITUTING VALUES AND EXPRESSIONS

INTO A FUNCTION

Ex 27: For f: 2~ 1— 3z, find in simplest form:
1.

F(-2) =
2. f(3) =
3. flw+1) =3z —2]
4. f(x?) =|1 - 327

1. f(-2)=1-3x(—2) (substituting z with — 2)

2. f(3)=1-3x3
=1-9
= -8

(substituting x with 3)
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3. f(x+1)=1-3(x+1) (substituting z with (x + 1))
=1-3z-3
= -3z -2

(expand)

4. f(x?)=1-3(z%) (substituting = with (2?))
=1-32°

Ex 28: For f:x — 22, find in simplest form:
L f(3)=1[9]

fn=[1]

3. f(—a) =

4. f(z+1)=|2*+22+1

2.

5 f(x+2)=|2®+4x +4

6. f(2x) = |4a?
Answer:
1. f3)=32=9
2. f(-1) = (-1)2 =1
3. f(—2) = (—x)? (substituting = with (—x))
_ —1)21‘2
22

4. f(x4+1) = (xz +1)?
=242z +1

substituting = with (x + 1))

binomial expansion)

5. f(x+2) = (x+2)?
=22 +4x+4

substituting = with (z + 2))

(
(
(
(binomial expansion)

6. f(2z) = (2z)? (substituting = with (2x))

= 42

Ex 29: For g: x — x? — 2z + 1, find in simplest form:

L g(3) = [4]

2. g(—1) =[4]
.
4. gz +1) =

5. g(z+2) =2+ 22 +1

I |
N

6. g(2z) = |42 —da + 1

Answer:
1. 9(3) = (3)2 —2 X (3) + 1  (substituting = with 3)

=9-6+1
=1

(evaluate)

2. g(—l) = (—1)2 —2x (—1) + 1  (substituting = with —1)
=1+2+1
=4

(evaluate)
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3. g(—IIJ) = (—%)2 —2x (—(E) + 1  (substituting = with (—z))
= 56‘2 +2x+1 (expand)

4ogz+1)=(@+1)?-2@x+1)+1
= ($2 + 2x + 1) - (2:]3 —+ 2) +1 (expand)
=a2242+1-22-2+1

:x2

(substituting « with (z+1

(combine)

5. 9(z+2)=(x+2)* -2z +2)+1
= (2% 4+4x+4)— (224+4)+1 (expand)
=2’ 44r+4-22—-4+1
=224+ 2x+1

(substituting = with (z+2

(combine)

6. g(2.’£) = (2$)2 —2 X (21’) + 1  (substituting = with (2x))

= 4.232 —4x+1 (expand)

B TABLES OF VALUES

B.1 FILLING TABLES OF VALUES

Ex 30: For f(x) = 22, fill in the table of values:

T -2 -110 1 2

f@) (T4l [T [ToT [TaTT4]

Answer:

o f(=2)=((=2))* (substituting z with (—2))

l
=~ o~

e f(—=1)=((—1))* (substituting z with (—1))
1

e f(0)=(0)? (substituting = with (0))
0

o /(1)

(1) (substituting = with (1))
1

e f(2)=(2)? (substituting 2 with (2))
4

So the table of values is:

x | 2] -1]0[1]2
f)y| 4 [ 1 [0]|1][4

Ex 31: For f(x) = —2z + 1, fill in the table:

T -2 |-1|0 1 2

f(@) =]

Answer:

o f(—2)=-2x(-2)+1 (substituting x with (—2))

o f(-1)=-2x(-1)+1 (substituting x with (—1))
—241
=3
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o f(0)=—-2x(0)+1 (substituting x with (0)) Yy

=0+1 3+
2 —+
o f(1)=—-2x(1)+1 (substituting = with (1))
=-2+1 14
=-1
} } } } } > T
. f(2) =-2x (2) +1 (Substituting T with (2)) -3 —9 -1 O 1 2 3
=—4+1 41
=-3
So the table of values is: 27
z | 2] -1]0] 1] 2 ol
flz) | 5 3 |1 |-1|-3
Ex 32: For f(z) = 22 — 3z + 1, fill in the table: Answer: Plot the points (-2, -3), (-1, -2), (0,-1), (1,0), (2,1),
and (3,2). Then, connect the points with straight segments to
T 2 11T 0 1 2 form the line graph.
f(x) B y
Answer: 3T
e f(=2)=((-2))2 -3 x(=2)+1 (substituting = with (—2)) 2T
=4+6+1
=11 14+
e f(=1)=((-1))> =3 x(=1)+1 (substituting = with (—1)) % % >
=1+3+1 Bk 23
=5
e f(0)=(02—=3x(0)+1 (substituting 2 with (0))
=0+0+1
=1
e f(1)=(1)>-3x (1) +1 (substituting = with (1))
=1-3+1 Ex 34: Here is a table of values for the function f(z) = 2%
=1
x -2 -1| =050 05 |1]2
o £(2)=(2)%—3x(2)+1 (substituting z with (2)) fz) | 4 | 1 ]025]0]025|1]4
=4-6+1 Plot the line graph of f.
=1
Y
So the table of values is: 41
T 2| -110] 1 2
F@) |11 | 5 [ 1] 1] -1 3+
2 —+
C GRAPHS
1 —+
C.1 PLOTTING LINE GRAPHS
t t t t t t—> T
Ex 33: Here is a table of values for the function f(z) =x — 1: -3 -2 -1 0 1 2 3
T -2 |-110 |1]2]3
f@) | =3 21012 Answer: Plot the points (—2,4), (-1,1), (-0.5,0.25), (0,0),
(0.5,0.25), (1,1), and (2,4). Then, connect the points with

Plot the line graph of f. straight segments.
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8

f f f > T
-3 1 2 3
Ex 35: Here is a table of values for the function f(x) = —2z+1: i
91
T -2 | -1 1 2
J@) | 5 | 3 [1]-1] -3 -3
44
Plot the line graph of f.
Yy Ex 36: Here is a table of values for the function f(z) = 0.5z —1:
6 =+
5T T -3 | -2 -1 0 1 21 3
F@) | 25| —2 | —15| -1 | —05] 005
4 +
34 Plot the line graph of f.
2 —+
Y
-+ 51
| % % % % > .l
-3 -2 -1 0 1 2 3
14+
f f f f f > T
-3 -2 -1 0 1 2 3
91 i
_34 ol
44 3l

Answer: Plot the points (—2, 5), (—1, 3)7 (0, 1), (17 —1), (27 —3) Answer: Plot the points (—3, —2.5), (—2, —2), (—1, —1.5), (O, —1),
Then, connect the points with straight segments to form the line (1, —-0.5), (2,0), (3,0.5). Then, connect the points with straight
graph. segments to form the line graph.

www.commeunjeu.com 6
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D READING VALUES AND SOLVING f(z) =y

ON A GRAPH

D.1 FINDING f(z)

Ex 37: The graph of y = f(z) is:

Answer:

Ex 38: The graph of y = f(x) is:
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Answer:

Ex 39: The graph of y = f(z) is:

Answer:
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Ex 40: The graph of y = f(x) is:

Answer:

Ex 41: The graph of y = f(x) is:
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Answer:

D.2 FINDING z SUCH THAT f(z) =y

Ex 42: The graph of y = f(z) is:

)

S

-2 —N 1
-1
—2 4
—3 4
Find « such that f(z) = —2.
2 1]
Answer:
e Draw a horizontal line at y = —2.
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} } } } PN
—2 —N 1 2 -1 ‘/1 2
—1 —1

th
|
o

e Identify the intersection point with the curve.

Yy
, |,
9 (71,3 2)
AR,
1 :
¥ T
-1 Y/l 2
; + S
-2 —N 1 2 3
—1 :
\\: 9
i (1, = z=-1
34
r=1 Ex 44: The graph of y = f(x) is:
Ex 43: The graph of y = f(x) is: v
3 4
Yy
24 271
11 LT
| N : |
i {/1 B | _\i/l 2
—1 -
_9o 1
Find all z such that f(z) = 3.

Give your answers in increasing order:

Find z such that f(z) = 2.

J?:OI'J,':

Answer:

Answer:

e Draw a horizontal line at y = 2. e Draw a horizontal line at y = 3.
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e Identify the intersection point with the curve.
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oo

Ex 45: The graph of y = f(z) is:

Find z such that f(z) = 1.

> {2

Answer:

e Draw a horizontal line at y = 1.

Www.commeunjeu.com 10

e
8

e Identify the intersection point with the curve.

A
|
I
8

E SOLVING f(z) = y ALGEBRAICALLY

E.1 SOLVING LINEAR EQUATIONS FOR f(z) =y

Ex 46: Let f(x) = 3z + 12. Find all  such that f(z) = 0.
Justify your answer.

Answer: We solve the equation:

f(z)=0
3r+12=0
3z = —12 (subtract 12 from both sides)
x=—4 (divide both sides by 3)
So the solution is x = —4.

(Optional) We can check this by calculating f(—4):

F(—4) =3 x (—4) + 12
=-12+12
=0

Ex 47: Let f(x) = 2x — 18. Find all  such that f(z) = 0.
Justify your answer.
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Answer: We solve the equation: E.2 ANALYZING LINEAR MODELS IN CONTEXT

flx)=0
18 =0 = he value of a 1 f h
B . » L o Ex 50: The value of a laptop t years after purchase is given
2r — 18 +18 =0+ 18 (add 18 to both sides) by V(1) = 1800 — 300¢ dollars.
2z =18
1. Find V(3)
2; = g (divide both sides by 2)
r=09

State what this value means
‘The value of the laptop after 3 years is $900.

So the solution is = = 9.(Optional) We can check this by
calculating f(9):

f9)=2x9-18 2. Find t when V (t) = 600.
—18-18

—0

Explain what this represents.
After 4 years, the laptop is worth $600.

Ex 48: Let f(x) = 2z + 20. Find all z such that f(xz) = 10.
Justify your answer.

Answer- We solve the equation: 3. Find the original purchase price of the laptop.

F(z) =10 1800
2x4+20=10
22 +20—20=10—20 (subtract 20 from both sides) Answer:
2z = —10 1. V(3) = 1800 — 300 x 3 = 1800 — 900 = 900.
2z —10 . . , This means the value of the laptop after 3 years is $900.
5 =5 (divide both sides by 2)

2. Solve 1800 — 300t = 600:
r=-5

. ' ‘ ' 1800 — 300¢ = 600
So the §olut10n is © = —5.(Optional) We can check this by 1800 — 600 = 300t
calculating f(—5):

1200 = 300t
f(=5)=2x(-5)+20 t=4.
=-10+4+20 . .
This represents that after 4 years, the laptop is worth $600.
=10
3. The original purchase price is V(0) = 1800 — 300 x 0 = 1800
dollars.
Ex 49: Let f(x) = —6z + 7. Find all z such that f(z) = 2.
Justify your answer. Ii
EE;
Answer: We solve the equation: Ex 51: "™ The height of a plant ¢ weeks after planting is given
by H(t) =5+ 2t cm.
x)=2
/(@) 1. Find H(4)
6z +7=2
—6x+7—-7=2—7 (subtract 7 from both sides)
—6z = =5
—6r — o _ . State what this value means
6 _6 (divide both sides by —6) The height of the plant after 4 weeks is 13 cm.
T = % 2. Find t when H(t) = 15.

5
So the solution is z = %.(Optional) We can check this by

calculating f (%) : Explain what this represents.
After 5 weeks, the plant is 15 cm tall.

5 5
f 6~ —6 x 6 +7 3. Find the initial height of the plant.
=547
— 2
Answer:

WWww.commeunjeu.com 11
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1. H4)=54+2x4=5+8=13. Answer: The function f(z) = 22 is defined for all real numbers
This means the height of the plant after 4 weeks is 13 cm.  because squaring any real number yields a real result. Therefore,

the domain is all real numbers, which is R.
2. Solve 5 + 2t = 15:

— 1

S+2t=15 MCQ 54: Find the domain of the function f:z +— —.

2t =10 *
t=>5. O R

This represents that after 5 weeks, the plant is 15 cm tall. X {zeR|x#0}

3. The initial height is H(0) =5+2x 0 =5 cm. O [0, +00)

 — |
&
Ex 52:

5 The temperature of water ¢ minutes after starting
to heat it is given by T'(t) = 25 + 15¢° degrees Celsius.

O (—o00,0)

Answer: The function f(z) = 1 is undefined at = 0 because
division by zero is not allowed. Therefore, the domain is all real
1. Find T(3) numbers except 0, which is {x € R | z # 0}.

State what this value means
The temperature of the water after 3 minutes is 70°C.q] {z eR |z #0}

MCQ 55: Find the domain of the function f : x — /x.

OR

2. Find t when T'(t) = 100. X [0, +o0)

O (—o0,0
( )
Answer: The function f(x) = \/z is undefined for negative real

Explain what this represents. L b th ¢ of ; ber i ‘
S re T n ive number is n

After 5 minutes, the water reaches boiling point at 1008 CTyS because the square Toot of a NEgative number 18 1o

real herefore, the domain is all non-negative real numbers,

which is [0, +00).

3. Find the initial temperature of the water.

F.2 FINDING DOMAINS: LEVEL 2

MCQ 56: Find the domain of the function f:x — /22 — 4.
Answer:

OR
1. T(3) =25+ 15 x 3 =25+45="70.
This means the temperature of the water after 3 minutes is O{zeR|z#4}

0°C. X [2,+00)
2. Solve 25+ 15t = 100:
O (—o0,4]
25 + 15t = 100
15t =75 Answer: The function f(x) = +/2x —4 is undefined when the
t=5. expression inside the square root is negative, i.e., when 2x—4 < 0.

Solving this inequality:
This represents that after 5 minutes, the water reaches
boiling point at 100°C. 20 -4<0
2z <4 (adding 4 to both sides)

3. The initial ¢ ture is 7(0) = 25 + 15 x 0 = 25°C.
¢ initial temperature is 7'(0) o x <2 (dividing both sides by 2)

Therefore, the function is defined for x > 2, so the domain is

F DOMAIN

(2, +00).
F.1 FINDING DOMAINS: LEVEL 1 MCQ 57: Find the domain of the function f :z — %
MCQ 53: Find the domain of the function f : z — 22 OR
X R O{zeR|x+#3and z #£0}
O{zeR|z+#0} 0 [3,+00)
O [0, 4o00) O (—o0,3)
O (—o0,0) X {zeR|x+#3}

WWww.commeunjeu.com 12
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Answer: The function f(z) = m:z: 3 is undefined when the 4. g(x)+ f(z) =

denominator is zero, i.e., when  — 3 = 0. Solving this equation:

Answer:
r—3=0 I f(3)+9(3)=(2%x3+2)+(3-3)
x=3 =(6+2)4+0
L =840
Therefore, the function is defined for all real numbers except
z = 3, so the domain is {x € R | = # 3}. =8
2. f(—1)+g(-1)=2x(-1)+2)+ (33— (-1
MCQ 58: Find the domain of the function f:z+— — . fED H9(E) = @x () +2) + (3= (=1))
x2 -9 =(-2+2)+B+1)
OR =0+4
=1
O (-3,3)
3. f(z)+9(x)=2z4+2)+ 3 —=
0 £(a) + g(w) = (20 +2) + (3~ )
=2r+24+3—-=2
K {reR|z# -3 and x # 3} =z+5
Oz>3 4 glz)+ f(r) =@ —x)+ 2z +2)
1 =3—x+2x+2
Answer: The function f(z) = — 5 is undefined when the =z+5
22 —

denominator i i.e., when 22 —9 = 0. Solving thi tion:
enominator 18 zero, 1.e., when r olving 1S equation EX 61' FOI' f(:lj) _ 1'2 _ 2 and g(x) — 27 ﬁnd in Simplest

z2-9=0 form:
20 L £(0) +9(0) =
P8 o w3 2. £(-2)+9(-2) =[]
Therefore, the function is defined for all real numbers except 2
) 3. = —4
x =3 and z = —3, so the domain is {x € R | z # 3 and = # —3}. f@) +gle) ="+
1. f(@) - g(x) =
MCQ 59: Find the domain of the function f:z — /6 — 2. N '
QR L f(0) +9(0) = (0° =2) + (0 -2)
X (—o0,3] =(-2) +(-2)
=—4
O [3,400)
2. f(=2) +9(=2) = ((-2* - 2) + (-2~ 2)
O (—o0, 6]
=(4-2)+(-9)
Answer: The function f(z) = +/6 —2z is undefined when the =2-4
expression inside the square root is negative, i.e., when 6—2x < 0. =-2
Solving this inequality: 3. f(x)+ g(x) = (xQ ) 4 (e—2)
—2x < ;6 ((s;.lb:ai)t fhfrogl bEth ;ides) . 4 f(z)—g(z) = (2% —2) — (x — 2)
x> (divide both sides by -2, reverse the sign) R S
Therefore, the function is defined for = < 3, so the domain is s
(700, 3]
Ex 62: Let f(z) = 3z — 2 and g(r) = 22. Find in factorized
G ALGEBRA OF FUNCTIONS form:

F(a) x glx) =| (3 — 2)a”
G.1 ADDING, SUBTRACTING, AND MULTIPLYING

FUNCTIONS Answer: f(.l?) X g(x) = (3$ — 2) X .Z‘Q
= (3z — 2)2?
E)fmG:O: For f(z) = 2z + 2 and g(z) = 3 — , find in simplest E))x 6.3: Let f(z) =2z + 5 and g(z) = z — 4. Find in factorized
L f(3)+9(3) = @) x g(z) = | (2z+5)(z — 4) |
2. f(-1)+g(-1) = Answers f(z) X g(x) = (22 4+ 5) X (z — 4)

3. f(@) + g(a) = ~ sl

www.commeunjeu.com 13
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G.2 DECOMPOSING
FUNCTIONS

EXPRESSIONS INTO

Ex 64: Find two functions f and g such that f(z) x g(x) =
(x +3)%(x — 2).
. fa)=[@+3)

xr — 2

e g(z) =

Answer: One possible pair is f(z) = (z + 3)? and g(z) = z — 2,
since

f(z) x g(z) = (z+3)* x (z —2).

Ex 65: Find two functions f and g such that f(z) x g(z) =
(22 +4)(3z — 7).

Answer: One possible pair is f(z) = 22 + 4 and g(z) = 3x — 7,
since

f(z) x g(z) = (2> +4) x (3z — 7).

Ex 66: Find two functions f and g such that f(z) + g(z) =
(x—2)? + .

o (@) =(@-2)

° g(z) =

Bl

Answer: One possible pair is f(r) = (x—2)? and g(z) = /7, since
f(@) +g(z) = (x = 2" + V.

~—

Ex 67: Find two functions f and g such that f(z) + g(z) =
1

— 1)2.

ot (r+1)

o (@) =[(@+ 1)
. o 1 2
Answer: One possible pair is f(x) = - and g(z) = (x + 1), since

Fla) +g(e) = 2 + (@ +1)%

H COMPOSITION

H.1 EVALUATING COMPOSITE FUNCTIONS

Ex 68: For f(z) = 2z + 2 and g(x) = 3 — z, find in simplest
form:

L. f(9(3)) =
2. f(g(-1)) =
3. flg(x)) =
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L glf(a)) =

Answer:

L f(g9(3) = f(3-3)

Ex 69: For f(z) = 2% + 22 and g(z) = 2 — @, find in simplest
form:

=2-2)*+22-2)
= (4—4x +2%) + (4 - 22)
=% —62+8
4. g(f(2)) = g(=® + 22)
=2 — (2% + 22)

=222
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Ex 70: For f(x) = 3z — 5, find in simplest form: o f(z)=|z"*

Lof(f(=1) =[=29 o g(e)=[2* 2]
2. f(f(2)) =

Answer: One possible pair is f(x) = =% and g(z) = 2% — 2, since

Answer:
flg(@)) = f(a® - 2)
L J(f(=1) = FB x (-1) = 5) _ @9
= (-8)
=3x(-8)—5
— _94_5 I INVERSE FUNCTION
=-29
.1 FINDING AND CHECKING INVERSES
2. f(f(x)) = f(3x—5) (substituting « with (3z — 5))
=33z —5)—5 Ex 75:
=9r—15-5 1. Find the inverse of f(z) =2+ 3.
=92 — 20
P -
H.2 DECOMPOSING FUNCTIONS INTO 9 Fval
COMPOSITIONS - Hvaluate
—1 _
Ex 71: Find two functions f and g such that f(g(z)) = 2z — 1 ;(f@fgz;; B
and g(z) # x. =

° f(;C) = Answer:
og(x): 1. Set y =z + 3.

y=z+3
Answer: One possible pair is f(x) = v/z and g(z) = 2z — 1, since r=y—3
flg(x) = f(2z —1) So, the inverse function is f~!(z) =z — 3.
=2z —1. 2.
FHf@) =z +3)
Ex 72: Find two functions f and g such that f(g(z)) = (x+2)° =(z+3)-3

and g(z) # x. ==z
o f(z)= 3.
« o) -

(x—3)+3
Answer: One possible pair is f(z) = 2% and g(z) = = + 2, since -t
flg(z)) = fz +2) Ex 76:
_ 5
= @+2) 1. Find the inverse of f(z) = 4z — 8.
1
Ex 73: Find two functions f and g such that f(g(x)) = o F () = x+38
and g(z) # x. 4
1 2. Evaluate
o

e g(2) : f(f @) = [«]

1
Answer: One possible pair is f(z) = ~ and g(x) = 2% + 1, since ~ Answer:
T

1. Set y =4z — 8.

_ (2
Jg@) = fla® +1) )t
S y+8=4dx
=7 =
v oY +38
Ex 74: Find two functions f and g such that f(g(z)) = (2® — 4
2)~* and g(x) # z. So, the inverse function is f~!(z) = ££8.
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2.
FH (@) = f (4 - 8)
_ (4r—8)+38
N 4
Az
T4
3.
st =1 (450)
=4 x z I 8 -8
=(z+8)—8
=x
Ex 77:
1. Find the inverse of f(x) = g - 3.
F 4 @) = [2(a+3)
2. Evaluate
7 (f(2) = [2]
f(fH(2) =[]
Answer:

€T
=Z_3
Y73
€T
3=12
Y+ 5
2y+3) ==
x=2(y+3)

So, the inverse function is f~1(x) = 2(z + 3).

2.
@) =17 (5-3)
:2(5—3+@
:2><§
2
=z
3.
(@) = f(2(z +3))
~ 2(xz+3)
— 5 _3
=(x+3)-3
=z
12 GRAPHING THE INVERSE FUNCTION BY
REFLECTION

Ex 78: Draw the graph of the inverse function of the blue graph:
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Answer: To draw the inverse, notice that the graph of f~! is the
reflection of the graph of f across the line y = . You can plot
two points on the blue line (for example, (—1,—3) and (2,3)),
then swap their coordinates to get points (—3,—1) and (3,2) on
the inverse. Draw the line passing through these points: this is

y= %H, shown below in red.
Y
y =1
3+ 2,3)
) (3,2)
1 =+
} } > T
1 2 3

Ex 79: Draw the graph of the inverse function of the blue graph:

y=1z

Answer: To draw the inverse, notice that the graph of f~! is the
reflection of the graph of f across the line y = z. For instance,
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the blue line contains the points (—2, —3) and (3,2). Swap their
coordinates to get (—3,—2) and (2,3) on the inverse. Draw the
line passing through these points: this is y = x + 1, shown below
in red.

)

4 —+

3 —+

2 +

/
-2 -1

_14+

¥ —92 1

Answer: To draw the inverse graph, plot a few symmetric points:

Take points from the blue curve, such as (0,1) and (1,2.7).

Find their symmetric points with respect to the line y = z,

i.e., swap their coordinates: (1,0) and (2.7,1).

Plot these new points.

Draw a smooth curve through the symmetric points; this is

the graph of the inverse function.

You do **not** need to know the exact equation of the curve!
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7, 1)

8

Remark: The inverse graph is obtained by reflecting each point
of the blue curve across the line y = x.
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