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Module 4: Inverse and Radical Functions Mr. Ali Abdalla

Lesson 4-1
Operations on Functions

KeyConcept Operations on Functions

. + kai Example
Operation Definition Let SN and D
Addition)  + (f+ g)lx) = flx) + glx) 2+ (—x+5=x+5
Subtraction — (f — g)(x) = fix) — glx) 2= (—x+5)=3x—5
Multiplication X (f+g)lx) = fix) « g(x) 2x(—x + 5) = —2x? + 10x
| f
Division — (é)(){) :ﬁ, glx) # 0 | _ij_ = X#5
Example 1 Add and Subtract Functions
Given f(x) = x2 — 4 and g(x) = 2x + 1, find each function.
a. (f+9 = F@ & g
= (xz'-‘-f) + (2% +l)
= @80 2§ <—
= X LomiER <« Domuin (.-oo )
Po[\jno‘w
L Al Res! nambers

b. (f—g) = Flx) - (=)
= ’11—'-{ B (29 + | )

Check

Given f(x) =x% + 5x — 2 and g(x) = 3x — 2, find each function.

M. (f+ () B. (-9

= P@) + 9x) =Px) — %.(:x)

= ' PSR- 2 )

27}-\-8%-"\ \ = X4H5K-2 [= (52"'2‘ )

- 2R B
f—ﬁ R = %l—t- 2 2C +0
(aso)(C+d) )
~actad+bcCy bd = X 4o
Grade 11 General - Reveal 1
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Module 4: Inverse and Radical Functions

Mr. Ali Abdalla
Example 2 Multiply and Divide Functions
Given f(x) = x2 4+ 7x + 12 and g(x) = 3x — 4, find each function.
Indicate any restrictions in the domain or range.
3
a. (f-9@) = P - i IR e 3% =3 %
= (z%#xaxR) (32 u) NSO IERL
4 & 2o B2 = N
a 2
—> = 373.—'{% Ia\x—zsxwéx_qg —i
= 32 +17x +¥x - UQ Tz (-4) = -28%

- @x) - 3bx
: (f)( \ Domam  (-d0;00) , Al Real nawoa, 2 (-4)= -4¢
-1 =X

: = -P(x) = -————%2* edaike 3%-@0
%(x) 32e- 4 3x=4 =3
M
< A —s 73
—eh N (S
B = 4 | - i .,
ecause x = g makes the denominator eq 2Zern |, 3 is excluded from the
| : y
domain of (i) (x). Darvoijv <_°°’ ’%) Ul ?9./ Oa) -
! OGRS, e SR e
Check
Given f(x) =x% — 7x + 2 and g(x) = x + 4, find each function.
f ) Px)
2A. (f+9)(x) 2B. (g (x) = 4 0x)
- 92— Fx+2
=+ Y
FuYy=06
o= -Y
Dowain Al Reoll numbar oncepy
==9
oV

Sl CR , 2+-45

or  (-m-)U(-Y D)

L

Grade 11 General - Reveal




Module 4: Inverse and Radical Functions Mr. Ali Abdalla

% KeyConcept Composition of Functions
. Words Suppose fand g are functions such that Model  domain range of g range
the range of g is a subset of the domain domain'of f of f
of £. Then the composition function fo g ( SY B
can be described by \ \L
[f© glix) == flglx)) Onmats At
L -/ |\ J \_ 4
[Pogleo = F]ged) =
%(x) ISV PA\VIREN '?{7(_) e Z (y()l_]):_--d\ "
* - o glx

Example 4 Compose Furictions by Using Ordered Pairs

Given f and g, find [f o g](x) and [g o f](x). State the dom?j{\ and range for each.
~ v %

—2 " f={12), (19, 11),@, 13)\ (9, 7)} =0= {(4,1), (5, 0), (13, 9), (12, 10)}
Domaiy .i_\: ‘°l°rq3 Ronge ( 12,11413,7

Part A Find [f o g](x) and [g © f](x). Dovarn of gn) = {4,5,13,12]
b Rovge of () = {1, 0, A103
Reglx) = B gw) i (9oP) (%) = o|Ray)
3(51).-_- ) ?(\):\'l _
) - P = n Aue)| IR gD =10 | (L9
9BB)=vo P (10)= 1y -
Pgs) - P) = 13— (5,3) | gfpee) = 9N ‘undgfined
Aley=9 Rto)=13
o) =P =F (8,3 | glta] -3l8)=9 [0, D
90 =10 . pa)= 7 |
Mol = B0 = 1 ) | BLP6) =8 undefind
% Domain Rog)2) = {1,513, 12)

Range = Lr3, 7
Because \\ and 7 are notin the domain of g, @ o fis undefined
forx=W\ andx=7F .So,gof={110),(0,9)). gef
Part B State the domain and range. v Doman Z b o}
[f o g](x): The domain is the x-coordinates of the compos/ezgygu(nlcﬁjdﬂ, SO

D= Z Y, 9 13 l‘l'\ . The range is the y-coordinates of the composed
function, so R = {12,13, 7, u}

[g o fl(x): The domain is the x-coordinates of the composed function, so

D= % ¥ o") . The range is the y-coordinates of the composed function,
soR = 3 0, 9)

Grade 11 General - Reveal
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Example 5 Compose Functions
Given f(x) = 2x — 5 and g(x) = 3x, find [f o g](x) and [g o f](x). State the domain
and range for each.

Part A Find [f o g](x) and [g o f](x).

1 Regto = srz)) [9of ) = 9 (k=)
- [B(3x = @(22-5)
- Q('S'x.) 5
= 6x-5 = 3(9—%—5)
Domarn
Al Real viumiers = 6zx-15

Part B State the domain and range. Domain All Real nunbars
Because [f o g](x) and [g o f](x) are both linear functions with nonzero
slopes, D = {all real numbers} and R = {all real numbers} for both
functions.

Check
For each pair of functions, find [f o g](x) and [g o f](x), if they exist. State the
domain and range for each composed function.

A. flx) ={B, =2), (=1, =5), (4, 7), (10, 8)}, g(x) ={(4',/3), (2, =1), (9, 4), 3, 10)}

Pogfoo = p(gew)

[9(‘U =5 = }D-(%l)/ s P3)=-2 (4, -2) ‘?5 et
3(9)“—\ = ?(3('2)) = ?(—-\) = 5 (Q,-—'S) Lﬁcﬁ](%) = 7
g@=u > A< K< T (,7)

3@=10 = R(gB) = fo)- B (2,3)

Domain of (Fe9)) {q,z,% 5
EQW of Py )l —‘L_fz 5 7 B}

B. fx) = x>+ 2andgx) =x — 6 ’ (=- 5)_(% -6)(x-¢6)

[P‘Bﬁ](o‘) = F(SC“)) = % 6% — b+ 36
?( ) =2 11x+36
Fl x-6

( a2 (3;%21: G-2abtb’
= L& " T
= xi “27‘1-;6-1-1 (2-6)= 2 -12%+36

= %l—- 22+ 3%

1]

L
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Module 4: Inverse and Radical Functions Mr. Ali Abdalla

Given fix) = —x + 1and g(x) = 2x°— x, find [f o g](x) and [g © f](x). State
the domain and range for each&~"
[fogl)= 7 (g flix) = L

Domain of [f o g](x): i

Domain of [g o f](x):
Range of [f o g](x): : Range of [g o f](x): ‘

(9eP)0 = 3L p6o)
:8(—5&-\-\)

= 2(~2 )Bf (-=+1)

\

3
=20z x1) -

s . \, e AW Read nunboe
@ GER Ll e el Use Composition of Functions

SHOPPING A new car dealer is discounting all new cars by 12%. At the same time, the
manufacturer is offering a AED 1500 rebate on all new cars. Mr. Ahmed is buying a car
that is priced AED 24,500. Will the final price be lower if the discount is applied before
the rebate or if the rebate is applied before the discount? Aucount = 2 x z

The original price is discounted by 12%. ¢1d{) =x —0.12% = 0.83% :'? 2%

There is a AED 1500 rebate on all new cars.  #x)=x — 1500
If the discount is applied before the rebate, then the final price of Mr. Ahmed’s new car is

represented by [r o d](24,500).
[r o d](x) = r[d(x)] = r(0-88%)
= (0-892) — 1500

= 0.882~150
1Y ed](2y500) = 0-88(2u500) - 1580
= 200 60 }
If the rebate is given before the discount is applied, then the final price of Mr. Ahmed’s car is
represented by [d o 7](24,500). [do T}Cﬂ) - d [FC‘H)._X
[d o r](x) = d[r(x)] = d[ x — \Soo]

= 0-83(2_1500)
(Olov)(zfﬁm = o-88(24500- 1509)
= 20240

[r o d](24,500) = 200 60 and [d o r](24,500) = 20 LY & . So, the final price of the
car is less when the discount is applied before the rebate.

—

Grade 11 General - Reveal —
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Module 4: Inverse and Radical Functions
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Find (f + g)(x), (f — g)(x), (f - g)(x), and

i](x) for each f(x) and g(x).

1. fix)=2x
glx) =—4x +5 (- 2)x) =/(x) g(x)
(F+2)(x) =/(x) +g(x) =(2x) - (—4x +5)
=(2x)+(=4x +5) = —8x’+ 10x
=2x—4x+5
=-2x+5 _J&x)
£ 1
=8)&x)~/(x)—g(x) 2x
=(2x)—(—4x +5) =4x+ S
=2x+4x -5 2 5
-_— -xi_
=6x—5 —4x+35 4
4. flx) = x* gxy=x—35 y
)
(F+3)(20= ?C-x.)+ Alx) (D = 22
= Z + 2-5 3 %(%)1.
Domain Al Reald numbers  (-o0i®) - %
x-5 <«—
(R-9) (%) = Fx) - $x) Z_Q = =S
= 9.’_1 — (%—5 )
=% _x1+5 (~o@)| Doman Al Real numbers exceptx=5
(#+9)00) = P - §) or (-005)V(S,%)
= 2t (=2)
= 7(}—-275?- L-DO[W) or i%]%éie/ Z#—’-S}
6. flx)=3x2—4 g(x)=x2—8x +4 :
£ (P-3)0) = PCY — 30 (-'E)('x) = #2)
= 3Z b — (2 82:+L!) 3 8'(7‘)
= 3x -Y . Sx - Y __'3172_"1___
= 2% 4+ 8x -2 A= BaY
Domawrn AUl Real Nuwmbirs S e ies
[ 2= U423
(f 8)(%)— P(x) - §(x) o } 2= U-2V3
= (Bz\;‘-l)(z 81«-‘4) iz|zeglz¢ q+2Fj
DOMﬂlh

4 2
= 330 - qu +12z—’-{:¢ 32399 -\

3
= 5scq_- 24 82+ 322~ b
Grade 11 General - Reveal Dowain 9” IQEa’\ numbeﬂ 6




Module 4: Inverse and Radical Functions Mr. Ali Abdalla

7. FINANCE Trevon opens a checking account that he only uses to pay fixed bills, which
are expenses that are the same each month, such as car loans or rent. The checking
account has an initial balance of $1750 and Trevon deposits $925 each month. The
balance of the account can be modeled by a(x) = 1750 + 925x, where x is the
number of months since the account was opened. The total of Trevon’s fixed bills is
modeled by b(x) = 840x. Define and graph the function that represents the account
balance after he pays his bills.

a. ldentify and write a new function to represent the account balance.

b. Graph the combined function.

Solution:

a. The account balance after paying his bills is represented by subtracting the bill function from the account
balance function.

(a —b)(x)=a(x)—b(x)

b. Use the slope, 85, and y-intercept, 1750, of the new function to graph the account balance after paying

bills function
3000

__ 2700
2400
2100
1800
1500
1200
900
600
300
0

Account Balance ($

12345678910
Months Since Opening Account
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For each pair of functions, find f o g and g o f, if they exist. State the domain and
range for each.

9.f={(—8, —4),(0, 4), (2, 6), (—6, —2)} 10.f={(—7, 0), (4, 5), (8, 12), (=3, 6)}
g ={4 —4), (=2, 1), (=4, 0), (6, —5)} g =16, 8), (—12, —5), (0, 5), (5, 1)}

Find [f o g](x) and [g o f](x). State the domain and range for each.
14. fix) = —3x 15. fix) = x2 + 6x — 2
gx)=—x+8 gx)=x—6

Grade 11 General - Reveal 3
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i Module 4: Inverse and Radical Functions Mr. Ali Abdalla
If fix) = 3x, g(x) = x + 4, and h(x) = x2- 1, find each value.
5 21. 7ig(1)] el 22. 6{A(0) 23. glf=1)
hlo)= o™ 1 P(-) = 3(-))
8(\): Iy =95 = -\ = -3
b
P (aw) = B(5) alhe) = g(-) gl pe0) - 9(-3)
= 3(5) = ()44 = -34Y
=\5
= 3 S = |
24. h[f(5)] 25. g[h(—3)] 26. h[f(10)]
27. f1h(8)] 28. [fo (h o g))(1) 29. [fo (g o h)[(—2)
?[h(gw)]
8(!): 14 U=9
p[h(5)]
Ws) = 5-1= 2y
Plou)= 3(au)=%2
30. h[f(—6)] 31. flh(0)]

Grade 11 General - Reveal

32. fig(7)]




