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Natkanya Jarearnkietboworn.(2004). A Study of Mathematical Problem — Solving Abilities in
“Functions” of The Second — Year Vocational Students Through Cooperative
Learning. Master Project, M.Ed. (Secondary Education). Bangkok : Graduate
School, Srinakharinwirot University. Project Advisor : Assoc. Prof. Dr.

Chaweewan Sawetamalya.

The purpose of this research was to study mathematical problem — solving
abilities in “functions” of the second — year vocational students before and after the
experiment through cooperative learning.

The subjects were 40 second — year vocational students in the first semester of
the 2003 academic year at Assumption Commercial College, Satorn District, Bangkok. The
experimental group was learnt through cooperative learning, and their Mathematical problem
— solving abilities were investigated. The One - Group Pretest — Posttest Design was used
in this study. The t — test Dependent was used to analyze data.

The results of this study revealed that :

The students’ mathematical problem — solving abilities after using Cooperative
Learning were higher than that before using Cooperative Learning at the .01 level of

significance.
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A1319 5 A1AINEIN (p) ATBIRIDITUIA (r) VBIUULNAFOLIAANNFINITO IWNS

¥ a 6
Llﬂﬁﬁyﬂ']ﬂ']ﬂﬂm@lﬁ']ﬁm?

G D r G D r
1 0.79 0.25 14 0.57 0.70
2 0.29 0.22 15 0.55 0.59
3 0.61 0.25 16 0.70 0.51
4 0.59 0.44 17 0.70 0.59
5 0.59 0.44 18 0.57 0.70
6 0.62 0.66 19 0.74 0.51
7 0.53 0.40 20 0.57 0.62
8 0.62 0.59 21 0.48 0.66
9 0.68 0.62 22 0.38 0.40
10 0.51 0.51 23 0.29 0.29
11 0.53 0.70 24 0.64 0.55
12 0.37 0.29 25 0.57 0.62
13 0.50 0.40
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A1519 6 A1 p A1 g A1 pq LAaZATANNLTDNT (Vn) 2AIULUUNAFILIAANNEINIID

Twnsudilgmimeatiadans

Tai p q pq faf p q pq
1 0.87 0.13 0.11 14 0.70 0.30 0.21
2 0.28 0.72 0.20 15 0.66 0.34 0.22
3 0.67 0.33 0.22 16 0.74 0.26 0.19
4 0.78 0.22 017 17 0.71 0.29 0.21
5 0.85 0.15 0.13 18 0.73 0.27 0.20
6 0.52 0.48 0.25 19 0.76 0.24 0.18
7 0.36 0.64 0.23 20 0.84 0.16 0.13
8 0.78 0.22 0.17 21 0.79 0.21 0.17
9 0.33 0.67 0.22 22 0.44 0.56 0.26
10 0.70 0.30 0.21 23 0.35 0.65 0.23
11 0.45 0.55 0.25 24 0.77 0.23 0.18
12 0.44 0.56 0.25 25 0.52 0.48 0.25
13 0.64 0.36 0.23

>.pq =507
Aanudanussuunasasiaanumanalunuidymnsadamans

Coa K qu

K 1~ S

K

=25, pq=5.07,5% =20.70

25

5.07

25
=0.79

1

20.70
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N1319 7 ﬂ$LL%%ﬂ']']&Iﬁ']&J']iﬂi%ﬂ']‘iLLﬁﬁiyﬁ']ﬂ'Nﬂiﬁ@lﬂ"]a(ﬂ‘; Pretest lLaZ Posttest

[V [ [ Aa oq: H = 1 L [] o
PBIWBNLIIWILAVUITLNARYUATIBIBNTWAN 2 ﬁtﬂunqa\lmamamwz% 40 A

AZLWWLAN 25 AZLLIAY

AWN | NOWTU | NRIIEU | WA AWN | NOwINW | AAITHIW | WAENd
Pretest Posttest Pretest Posttest
1 6 14 8 21 8 13 5
2 11 21 10 22 10 17 7
3 9 17 8 23 8 16 8
4 9 21 12 24 7 16 9
5 9 14 5 25 3 18 15
6 11 20 9 26 11 23 12
7 16 18 2 27 14 20 6
8 5 14 9 28 14 22 8
9 7 19 12 29 7 17 10
10 13 18 5 30 3 17 14
11 5 22 17 31 14 17 3
12 11 17 6 32 7 13 6
13 14 19 5 33 7 13 6
14 10 15 5 34 5 16 1
15 3 20 17 35 5 18 13
16 9 18 9 36 9 19 10
17 13 16 3 37 9 15 6
18 9 18 9 38 9 15 6
19 4 14 10 39 11 19 8
20 13 15 2 40 3 16 13
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t=

anoz (Zo)

n 1

(Zof

é’aﬁfumﬂgmaﬂﬁ

LT

LV1Th

LV1Th

V174

LN

| AN va

AN N TN
mwLmﬂ@hwaoﬂumuu@ia:@j
?{hmuﬁ]’

NRIINUDY D WARZAIUNANRIFD

NATINYEY D NIRNALNRNRIFaS

> D =339, > D?=3431, (Z D)2 =114,921

339

\/ 40(3431) 114921

_ 339
22319

39

Lo 339
.2 339

23.92

t=14.17

\/572.28

40 1
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=
LHUNITHAUN 1

311 ARIRANART T4 1. 2
(3849 1. Domain and Range of Relations MU 4 AL

2. Function Notation

[ %

AN52RALY

o

1. ANHANAUS TV A9 AAUAL TALTATAIANTNFINTN UAZITATBIANITNFD

o

Nas LA UALIRIANNENAUTAD ALY ( Domain ) Wazlsua ( Range ) 1894

u

ANANNUTUUANAAL

v
v o G o = a

co A o o o‘ﬁl ' o o ¥
2. Wariduma mm@uwuﬁ%ﬂu@m@@umﬂm ] AAIAMHANANUTUYE  DIHANNTN

FNENINATULAY duNTnsanassiaglimnaiy

3. Function Notation
If a function f assigns a value y to a certain X in the domain , we write
y="f()
We read f(x) as“f of x”;itis called the value of f at X.
Note that f(X) is not the product of f and X.
If a function f is expressed by a relation of the type y = f(X) , then Xis called

the independent variable or argument of f and y is called the dependent variable.

qaiszasanmsizaud  deliinGouaiuim
1. AN ULA LU URI AN A NAUTN N1 1AUA 19T LF
2. uanl@dnanuduiusnnvus it uiariduviza la

3. weAnvesaridusing o 18
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NANFINNITLTAUNITRDU

AL 1 Pretest 1 ATLNAUNAADY

ATLN 2

& =
1. AULATUN

1.1 AZAANENTINGEUNGNAT 4 AW AINAINAINITNGS Lunane wazan lu 1:2:1 Tag

a v A o = o a = %'/ IS = dl
WanTUNANNAzLUdaUTaNENITYUI AL N AN AT TNEULIN 1 NALTEUN 2

D

ATNAAANAR LTI BT

1.2 AguReqnilsvardaasuniEey

2. UURAU

2.1 mgansnetnepuluAsauATaiUNIIFULsznIueIuIg 1 BEine dutlsznaudog We ul

an dANTEINgIUY FNAR way Haln anduliinGaudiaiunaisnngd we ud gn

a a

Apnszinguy fuan war dadn Naadasiuetnalsring Tetaaanunlunaieiuy

Sf!
1 o ¥ A
LGS RIS EATRITHET
wianFuLlsynudansEINgIuY
anuandneiulsenudninaz lin A g
waaagdaaaglieadn “wauiullssniw’ |, @enfulszmiw’ , “uendinis

SUllsennw  WuA N LA AIAN N AN UTIE I NRIAR9RY AtTANNANRUSAUNARNN
o 2 od e e y . L4 4 dX . o
m@mmmmmmmﬂumﬂimgmmmmﬂmmwm 79Nl AaAwluATaLATIAL
o . = a X o le o Wu \ Ly A
N95ULUTENIUBINNT 1 BEINS LL@zmmm\m%maulugﬂ@@umuimL@m LN, FHNAR),

o o

(W, Hpnszinauy) , (gn,JAAEN)
2.2 pgandaadne Tnanmualian A = {1,2,4,7 } udaliinFauusanguiaaue duey
¥ [y dl ¥ o A ! o ZJ/ ¥ o A
neldnginusiaasnisnaadesiulugnAne “wnndt”  deiuazldfineu Ae
(2’1)’(4’1)’(4’2)’(711)’(712)1(714)

'
o 1

Al rifuaraesddudunegnielsingunoeii
r={(2,1),(4,1),(4,2),(7,1),(7,2),(7,4) }

1930 r Aflupuduug

WABNNEEULNAWANY r = {2,1,4,1,4.2,7,1,7,27.4}

= ' 1 G v o &
LINRSETEN QWiNLﬂMﬂQWN?NN‘W‘Hﬁ
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|

2.3 pgduunBeu 1 aw annguladls Winfaetdsauduiuslude 2.2 un@awme

| |
a a o o

sl Tnamanuiaduaresanindontinaegdudy uazisniaeadunues

ANNTNAINAIVIAAUA T9azlAAT { 2,47 } war{ 1,24 } anduAzasLan

a
|

InBuudn wanvildandnlamuesnasduiug Guulddn D, wazdunoafiaes
JsusAaIANANTUS Waulddn R,

2.4 nFauteiuaglianueamudNius InuLATISURIa9ANNANTUSAIN
Fnatingdn 2.1, 2.2 Az 2.3

2.5 A3aLUHENNTDIANNANTUS TALNUILAZLIUR ITRINEaURNATY

Definition of a relation
A relation is a set of ordered pairs. The set of all first coordinates is called the

domain of the relation. The set of all second coordinates is called the range.

26 AginonuazesLaaNduiusing it elsznaudall
Example1 State the domain and the range of each relation. Determine whether
the relation is a function.

o o

(@) :{(W@,ré”m"'?nm),(uai,ﬁmmumwag),(gn, AlN)}

={(3,5).(6,6),(-10,6)}

—~
O
=
-
N

={2,1),(4,1),(4,2),(7,1),(7,2),(7,4)}

—
O

N
o5

= {(Urnn", lussin), (Unn,e19aw), (Rude,enead)}

—~

o

=
bﬂ

v A o o

Solution (a) r, = {(Wa,ANARM), (L, TANTZNIINY),(QN,HAEN)}
D, ={wa,uLuqn}
1
R ={fuan, danssweiuvy , Aadn )

h

The relation r, is a function ( See fig.1)

D R

| |

Figure 1



(b) 1, ={(35),6,6).(-10,6)}

D, = .6, 10}
R, ={5.6}

The relation is a function ( See fig.2 )

Figure 2

€ 1 ={21),41),42),71).7.2)(74)}
D, ={247}
R, ={124)

The relation is not a function ( See fig.3)

Figure 3

d r, = {nn,Idusesin), (Unnn, ansas), (Auae, an9aw))
D, = {hnn1,Auaa}
R, = {ldfussvim, enean)

The relation is not a function ( See fig.4 )

D r“

Iy

13fus997m

Figure 4
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2.7 iniFaudqaiuaglienuaesieridu ansatinede 2.6

2.8 mgagUilennresiariduliinGeuanais

Definition of a function

A function is a relation in which each first coordinate corresponds to exactly

one second coordinate.

2.9 pgulrauiariduly Figure 3 mlauiuLAzasdnsTiinuils dsnldasldluesesdnsay

Fenanlalu memamﬁ@@ﬂqu@ﬂﬂdﬁLﬁ‘uﬁﬁqgﬂ Figure 5

Input (Domain)
Output(Range) ngfmm f (X)

Figure 5
dl o A oo dj IS Y1
AINNNT 5 1310muA Y A Aaridules x dannsadaulidn y = f(x)
Aryanend f(x) @i« f 209 x* Wlduunaanuds f gos x
2.10AgguinEew 1 au annguladld Ihansastsannisresnianluan uans
TnFeuEnAetedn y =3x> Agiauun x =2 Al dnEauaziAn y vy
12 deasunalian f(x)=3x> udadn f(2)=3(2)% =12 duwsiu dedann f(2)

ABANT89IUS TedNRUsIUANTedlamY AR 2 dow f(2) FundnAtveaneridu f

1%

71 2 pagtl Figure 6

Domain Range
2 > f 2)
X » T (X)

Figure 6



75

gudFauiendu f(x)=3x*> wileauiuazesdnsainuile danldadldluasesdnsg

azizandn TnuuaznananneaniiazFandwsus fgt Figure 7

Input ( Domain ) 2 X
V/ V! V/
f(x) =3x? f(x) =3x’ f(x)=3x’
P P P
Output ( Range ) 12 f(x)
Figure 7

2.11 tiniFeudasiuagliiennes Function Notation mﬂgﬂﬁ' 7
Example2 A radio manufacturing firm has fixed cost of $ 2,500 and the cost of
labor and material is $ 20 per radio. Determine the cost function,that is, the total cost
as a function of number of radios manufactured. If each radio is sold for $ 30,
determine the revenue function and the profit function. If the firm sold 400 radios,
how much profit will the firm get ?
Solution Give variable
Number of radios sold = X
Cost function = C(X)
Revenue function = R(X)
Profit function = P(X)
Translate the verbal sentence to symbols.
The cost function = Fixed cost + Cost of labor and material for X
radio.
C(x)=2500+20x
The revenue function = Price per radio x Number of radios sold
R(x) = 30x
Find the connection between the data and the unknown.
Thus P(X) =R(x) C(x)

=30x (2500 +20x)



Solving for X by simplifying P(X) and replacing x with 400 in P(X)
P(x) =30x (2500+20x)
=30x 2500 20x
=10x 2500
Replace x with 400 in P(X)
P(400) =10(400) 2500
=4000 2500

=$1500
So the profitis $1500

Examine the solution obtained
Replace P(X) with 1500 in P(x) = R(x) C(x)
1500 =30x (2500 + 20x)

1500 =30x 2500 20x
1500 +2500 = 10x

4000 =10x

X=M=4OO
10

So the firm sold 400 radios.

2.12 AgazUileanuwes Function Notation anA3esail

76

Function Notation
If a function f assigns a value y to a certain X in the domain , we write
y=f(x
We read f(x) as“ f of X “;itis called the value of f at X.
Note that f(X) is not the product of f and X.
If a function f is expressed by a relation of the type y = f(X) , then X is
called the independent variable or argument of f and Y is called the dependent

variable.




2.13 aginnuuaradunafaetinanisld Function Notation uazn1swAnasferiduaail

ATLN 3

7

1%

Example 3. Let f(X)=3x+1land g(X)=2x"+1. Find the requested values.

1. fWp
Solution f *(L =3Xx+1
fp_ -39 +1

=1

3. TR
Solution ]‘*(3/v =3x+1
fap -3 41

=3t+1

5. f ’+ \/5@

Solution f*; =3x+1
2 -3 y2
=3434/241
—44342

2.

oL 28
Solution

gk =2x>+1

g*J = 2»2? +1

-9
L 8
Soluion gEK_ =2X"+1
gl =2 41
= 2w +1
o V2.
Soluion gMK_ =2x>+1
g’ \/Ex
=2‘ \/5\/24,1
oW 2242 41
2B 202 41
=6 4241

v A 1 [ a o o g 6o . .
214 uﬂL?ﬂuﬂQﬂﬂu@ﬁ;ﬂuﬂ’mﬂ@\‘IﬂQ’WN@N‘W‘Hﬁ Wariduiay Function Notation Wazn19un

1 o dl = ?:/ d”
ANTBIRNRTUAINNEUUTINA TRA LT

ALN 4

2.15 Aguanluaand 1 uazrluaui 1

2.16 AZWULHNINEENIINNIUNGNTINAY

¥
[

3. Auvirnunga

v A I ' o K Qldl o dl
3.1 tinGawnaulungusaniuAnEluaugi 1 uazinlusui 1
3.2 agliAuuzingosmae Wenseuldeacde

3.3 AZWLARENgNATIAdDLAALNY
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3.4 AgduAauWUENEIUNNTNALEAADL

ATLN 5

4. AUNAFaAU
4.1 pgWINGRWIMLILNAREUERY FAT 1 A1uaw 10 48 20 win TaelinGauwingly
% A o o
PeARa NLENEvFadnnINAL
4.2 pgngaalvipziuuLULnaaautes Inaliazuuudeas 1 Aziul dmeugn warli
AzuULl O (Aud) dmeudeiiuin
4.3 agiipzuuuasurestinBeuuiazauniAnduaziueatIeInguuasnady
pzunurasinFauLsazAulungusos
5. Uuagy
o A ! [ =
5.1 Aguaziinimaudniuagunizey
5.2 AguATtinFuuNiuaitlsan1inungy

5.3 Tiredaunnguildaziuuaaaunign

AansFaunisaau
1. lupanadi 1
2. e 1
3. LLUUVI@ZQ@‘]_IEI'@W];@?“
4

uHilaaas Example 2

nsInLazlsziiupg
v
1. dunengAnssnluduiEeu niseflmauaznissauAInINLedtnEe
2. dunpnisdigannanssNueIngu

3. N@@Wﬂﬂ’]?ﬁ]?'ﬁLLU‘]JV]@@@U?;II@EIﬂ@ﬁ 1
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U Uq. 2

AU 2 AL

[ %

AN52RALY

o

Definition of the inverse of a function

Let f be a one-to-one function. The inverse of f |, denoted f ', is the

set of all ordered pairs of the form (b, a), where (a, b ) belongsto f.

1.

2
3
4,
5

To Find the Inverse of the Function y = f(X)

Verify that f is a one-to-one function.

Replace f(x) with y.

Interchange X and V.

Solve the equation resulting from step 3 for the new V.

Replace the new y with f '(x)

d = 9/ 1 Y o A
ﬂﬂﬂ‘é‘%ﬂ\iﬂﬂ"l‘ilﬁﬂlug Hniuummummm

1.

2
3
4,
5

AIagaufandu 1-1 16
yanlgdnieridunninuals Iefduaunasava il

]
6 o/

P1AUNAFEVRINTTUNN1UUA 19T L6
Amagaulfidn 2 Herdunnuualmdudunesadaiulasiuvsal

WAt Fuaunasa L uieritun s

NAanNgsNNISIFaUNITHaU

1.

ATLN 6

& =
UAULATEIN

1.1 AAANQNUNFWBULAN
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1.2 AguAsqnLlsrasfaasumiEeu

2. dugau
2.1 mgwumuﬁlmﬁqﬁéﬁ”ﬂmmﬁ‘zﬁuﬁﬂG‘ﬂuﬂﬁxmm 2 aw anngulafil Tieanun
DA AT ULLLILANUAANNTN AKAS 1 Herfdl uunseaua  udaliinFey
A 7 luesFaugaaiumlamuuazsud
2.2 ﬂgﬂﬂﬁ'ﬁﬂﬁi’mﬂ??&ﬂﬂuﬁ\?‘ﬁ
f ={(1,3),(2,4),(3,5)} is a one-to-one function.
Inverse of f: f ' ={(3,1),4,2),(5,3)}is a function
g ={(-1,1),(0,2),(1,6)} is a one-to-one function.
Inverse of g: (@ "' ={(1,-1),(2,0),(6,1)} is a function

o

A = d”
e uLNuNINASH

Domain Range Domain Range

v
w
C

A
RN

3 / \ »5 5 >3
f f
Figure 1
Domain Range Domain Range
> 1 1 -1

l—T
v
N
N

Figure 2
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2.3 agliinizaw 2 au anngulafldanaiadasunandqetinslarifuuuiwaniaaundn
LATVNAUNAFATaIHarTTusNe AUAY 1 WITU LUNTEANUAT 11 dNNRUNEU
4 e . o X
ALN 1 ENAIDEINIAITS
f  ={4,-1),6,3),(8,5)} is a one-to-one function.
f ! ={(-1,4),3,6),5,8) is afunction

AN VUL LEBANAIL

Domain Range Domain Range
4 \ / > -1 -1 \ / > 4
6 / \ > 3 3 / \ > 6
8 > 5 5 > 8
f f !
Figure 3

a o a dl % I o dgl
ANNAUNLTULUALN 2 eNAIDENIANL
g =1{(10,2),(9,3),(8,2)} is not a one-to-one function , so it has no inverse function.
o a 1 [ co Aa I8 1 o v ] dll ]
2.4 umﬁ‘ﬂuﬁ')ﬂﬂu@@ﬂ ﬂ’1?‘1)]’TW\‘]ﬂsﬂuﬂulf)ﬂ?ZQ']'W]']VLWHEWQVL?LL@&N'BIWQ;'iVLNZQ’WN’Wﬁ‘ﬂWW
Haridugunesald naenauagifiannresieridudunesaaindaetie 2.3

2.5 agagiilanuwes Inverse Function TisinGeuanas

Definition of the inverse of a function
Let f be a one-to-one function. The inverse of f denoted f ', is the set of all

ordered pairs of the form (b, a ), where (a, b ) belongsto f .

To Find the Inverse of the function y = f(X)

1. Verify that f is one-to-one.

2. Replace f(x) withy.

3. Interchange Xand Y.

4. Solve the equation resulting from step 3 for the new V.
5

Replace the new y with f '(X).




o a . é’
2.6 AZTINDNLATATLNE Inverse Function AN

[ %

Example 1 Find an equation for each inverse and solve for f 1(X) .

(@) f(X) = x+3

Solution Step1

then

Check one-to-one function of f (X) by supposing

f(a)= f(b),if you prove a=b then f is a one-to-one

function.
f(X) = x+3
f(a) = a+3
f(b) =b+3
f(a) = f(b)
=b+3
a=>n

So f(X)=x+3 is a one-to-one function.

Step?

Step3

Step4

Step5

Stepb

Replace f(x) with y.
y=X+3

Interchange X and Yy
X=Yy+3

Solve for y

X=Yy+3

X-3 =y

y = x-3

Replace the new y with f '(x)
f'(x)=x-3

Examine the solution obtained.
y=Xx 3

X=y 3

X+3=y

y=X+3

82



(b) g (X) = EX+§
5 5

Solution Step1 Check one-to-one function of g(X) by supposing

g(a) g(b),ifyouprove a b then g is a one-to-one

function.

2 3
X = — X+—
g(x) S XS
2 3
a = _a —_
g(a) P
2,3
by = Zb+2
g(b) S0+

if g@ = g(b)
then —a+= = zb+g
5 5

Ea = gb

5 5

10a = 10b

a = b

So g(x) = %X+§ is a one-to-one function.

Step2 Replace g(X) with y.

y 2X 3
= — + —
5 5
Step3 Interchange X and y
X—gy+§
5°°5
Step4 Solve for y
xo2y.3
575
x 3.2,
55
S¢ 3.y
27 5
S, 3.y
27 2
y—éx é
22

Step5 Replace the new y with g '(X)

5, 3
'X)==x =
g()z 2

83



2.7 UnFautaeiuaginiamn Inverse Function angiaaeingvisunan@euluaiui

Stepb

Examine the solution obtained.

y = éx i
2 2
5 3

Yy

X+EZ éy

2 2

2,3,

5 2

_X+§ = y

5 5

Yy = —X+—

2.8 AZHANTUAYINET 2 uazlueui 2

2.9 AZUUTHNITINEENIYINNIUNGNFINY

¥
[

3. AUNINUNGN

3.1 tinsuynaulungusaniuaneluaugn 2 wazvinlueui 2

3.2 agliAuustidoewas WetinGaulidesde

ATLN 7

3.3 AslviusaznguATIRReLAIRRLY

3.4 AgdudaunuInEEUNITIAUAAIAD1

4. duUNndau
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4.1 pgliinGauinuuLnadeLteegai 2 A 5 48 10 win Taalwmingauingy

£ A o/ o
MNUUAAR mm‘lﬁmﬂmmﬂmmu

4.2 agnsalimzuuuluLnageutes Tneliazuuudeas 1 azuuu damaugn wazli

AzbULlW O (Aud) dneudeiuin

4.3 pginAzuuuaeuaetinizay uiazausiAnduAz et reengy uaznadniy

AzuBuBavinFauwsazAulunguaag
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5. AusgU

o A ' o =
5.1 AguATHNEEuIINAuasL Uiy
5.2 AguazinFausNiueilmanisinanunguy

5.3 Wredauninguildazuuuadaniniign

fANITLTAUNITHDY

1. lumonudn 2
2. luweun 2

3. wULVAAaLtatgAR 2

nsInLazlsziaiueg
v
1. dunengAnssnluduizew nsadilsy uaznismeuAin NYestin Gy
2. dunanisdingannanssNaadngs

3. N@@’Wﬂﬂ”lﬁ‘ﬁﬁﬂ‘l@LLUUV]@@@‘LIEII@Eﬂ;ﬂﬁ 2
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LHWNISARUN 3

391 ATUAANGAT 4w Yo, 2
(789 Algebra of Functions RIUIU 3 AL
A9z RATY

= a 6 o/ A v 6 o/ 1 o 6 o/ 6 o/
NEAIAUBINTY A N17aF19RanTwlue nanferitudasNariduNILan au

A [ o a ] dgj
A UTBUITNU ANLNULTN m@iﬂu

untienn nuueli fouay g uileiduluanaasaninuasy
frg={(xy)y=f(X)+g(x)uazxe D;n Dy}
fog={xy)y=f(x¥) g(x)uazxe D;n Dy}
fg={(x, y)‘y = f(x) g(x)uazxe D,nD,}

f/g={(xy)ly-= %Lﬁﬂxe D; n D, uaz g(x) * 0}
g (x

qaiszasansiFaug aliinGauanunm
a = a 6o %
1. vendenuitatingesileiduls
2. varitulusilaanisuan au o wazung Weridusing < 14

3. UBNIALNLLALIIUS IS TUNAANS 161

NANFINNITLFAUNITRDU

AN 8

1. UULATEN
1.1 AZAANENTIN UM aUAN

1.2 AguAIRnLlsvaaAaasunEey

2. AUAaY
o | o &I . . Yo A | dl
2.1 AZLASUNLTHUTINNUNUNIULIEN Function Notation Tmm‘zuiuumiﬂuﬂqw 1

ENARRENG LW aNNA T (X)= x> Al f (3)
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2.2 agliinEau 1 aw anngulanldenanadasuieaarimnauda 2.1 Taanisaeily

WU Weey f(x)=x*  willeuiuAsesdnsatianile Aegyl fig.1
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f(Xx) = 3x

15

g(x)=2x>

7| 7|\

50

Figure 2
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Example 1 Let f(X)=x’

(a) (f +9)(%)

Solution

(b) (f

Solution

(c) (f

Solution

(f

9)(X)
(f

g)(X)
(f

+9)(X)

9)(x)

9)(x)

= X

landg(X)=x 1 Find:
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f(x)+9(x)
x> l+x 1

X>+x 2

f(x) g(x)
x> 1 (x 1
X3 1 x+1
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X X
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x> x+1
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Solution

Example 2 Let f(X)=

(@) (f+9)(x)

Solution

(b) (f

Solution

(f+9)(%)
9)(x)
(f 9)x)

X

X3

T

9(x)
1 (X F1

X

(x

1

D(x* + x+1)

(x D

X2+ X+1

X+

lzand g(x)=x> X 2.Find:

f(X)+g(x)
X 2
+
X+1
X 2+(X+D)(x*> x 2)
X+1

X 2+%x° X

2

X x 2 XF 1

2x+ %2 X 2
X+1

x> 2x 4
X+1

f(x) g%
X 2
X+1
x 2 [xsnoc x 2
X+l
X 2 X x* 2x+x* X 2]
X+1
x 2 ¢ 3x 2]

X+1
X 2 X +3x+2

X+1
X* +4x
X+1

(x> x 2) X E
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0

L/

f(x)=2x 3

7|

2.2 pgenfaeda f(X)=2x  x*uay g(x)=1+Xx 2 (go f)3)

| . Y

f(x)=2x X’ g(xX)=1+x
7 | S 7| S

2.3 AggulitinGew 1 AL AeNENAI9EN9EN 1 A1 1w f(X) = X* +1 uaz
g(x)=3x a3u (g o f)(4)

2.4 ﬁﬂF‘mmwi@xﬂ@:m'wﬁuﬂ?ﬂmuﬁ@mﬂﬁuﬁgmmmmﬁmﬁﬂF‘mu1 AL NLDAE
LUNTZAUAN

2.5 tBaudaaiuaglnetng (go £)(3),(ge )(4) Iasnuniuafiauaes
(g o F)(x) viratsridunaningn

2.6 AgagLilENNa99 Composite Functions TN Fauanays

Let f and g be functions.The composite function or composition of g and f , written
go f,is defined by
(g° HH)x) =gl f(x)]

for all X in the domain of f such that f(x) is in the domain of g and R; N D, # ¢




2.7 aginonuaresuneieiduneningn tneldietnelsznaudail
Example 1 Let f(X)=x’andg(X)=x+2. Find:

) (9o F)(X)
Solution  Stepf Check R; = [0,oo _and D, =R

“RinD, = [0,00 J , So *g o f;»(; exists.

Step2  (go f)(X) = gl f ()]
= g[x’]
= NGE)

) (feg)(X)
Solution  Stepf Check R, =R and D; =R

“R,nD; =R, 8o *f ° g*(J exists.

Step2  (feog)(x) = flg(x)]
= f[x+2]
= (x+2)?
= X* +4x+4

Example2 Let f = {#9,0 8 11¥,» 25,939}
g={. 5. % 10,8 3.8, 2}
find (a) go f
Solution  Step1 Check R; ={O,l,5,9} and Dg ={0, 1,2,5}
Ry n D, ={05} So go f exists.
Step2 f-{#af) B 11,825,939}
s o e 2)
So 0 f -{p, 5.2 2}
(b) fog
Solution  Stept  Check Ry ={ 5,0, 3, 2}and D, = {0, 1, 2, 3}
R, n D ={0, 3, 2} So fog exists.

Step2

o fog-#h 10, »29\-5,53

o = L e L2 e 1
2.8 uﬂL@ﬂummﬂuzﬁqﬂmimﬁmmumm‘fwwmﬂm'amwmummLiﬁlu"lumuu
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Knowledge Sheet |

Definition of a relation
A relation is a set of ordered pairs. The set of all first coordinates is called the

domain of the relation. The set of all second coordinates is the range.

Definition of a function
A function is a relation in which each first coordinate corresponds to exactly

one second coordinate.

Example 1 State the domain and the range of r,={(-2,2),(-1,2),(0,3)} . Determine

whether the relation I, is a function.

Solution Step1

Step2

Step3

Understanding the problem
“What are the data?”
n {(22),(12),023)}
"What is the unknown?”
Domain and range of the function.
Devising a plan
Identify the definitions of a relation, a function, domain and
range.
Definition of a relation
A relation is a set of ordered pairs. The set of all first
coordinates is called the domain of the relation. The set of all
second coordinates is the range.
Definition of a function
A function is a relation in which each first coordinate corresponds
to exactly one second coordinate.
Carrying out the plan
Dr1= {-2,-1,0}
R, ={2,3}

The relation is a function : each first coordinate corresponds to
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exactly one second coordinate.

Step4  Looking back

Trying other method to check if the results are the same or not.

Domain Range
-2 2
-1
0 >3

The relation is a function.

Example 2 You earn $ 8.5 an hour. These daily earnings depend on the number of
hours each day you work. Write your daily earnings y as a function of the number of
hours x that you work each day. Then state the range if the domain is {3,5}.
Solution Step1  Understanding the problem

"What are the data?"

You earn $ 8.5 an hour.

"What is the unknown?"

The range if the domain is {3,5}.
Step2 Devising a plan

Find the connection between the data and the unknown,and
write the quation.
y=8.5x,when X is ?
Replace x with 3 and 5.
Step3  Carrying out the plan
y =8.5x
Replace x with 3 in y = 8.5 x
Thus y=8.5(3)=%$255
Replace x with 5iny = 8.5 x
Thus y =85 (5) =% 425
So the range is {25.5,42.5}
Step4  Looking back
Examine the solution obtained.
y =8.5x
Replace y with $ 25.5iny = 8.5 x
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255=8.5x

Thus x = E=3

Replace y with $ 42.5iny = 8.5 x

425=85x
Thus x = ﬁ =
8.5

So the domain {3,5} is correct.

Function Notation
If a function f assigns a value y to a certain X in the domain , we write
y= ()
Weread f(x) as“ f of x “; itis called the value of f at X.
Note that f(X) is not the product of f and X.
If a function f is expressed by a relation of the type y = f(X) , then X is
called the independent variable or argument of f and Y is called the dependent

variable.

Example 3  Let f(x)=2x 3andg(x)=2x"+1. Determine
@3f® h_
(b) 4f(x+5)
(©) g(t+0.3)

2
Solution (a)3fMe h._
Step1  Understanding the problem
“What are the data?”
f(x)=2x 3and g(x)=2x"+1
"What is the unknown?”
3fMp h_
Step2 Devising a plan
Planning the method of solving the problem.
@ Method 1
Step1  Replace X with @ h in f(X)
Step2  Step 1 multiply by 3




Solution

Step3
Method1

Step4

Method2

® Method 2

Replace X with a h in

simultaneously.

Carrying out the plan

i 8
fp h_
3fp h_

Looking back

2x 3

28 h 3
2a 2h 3
3pa 2h 3
6a 6h 9

f (%)

100

and multiply by 3

Trying other method to check if the results are the same or not.

3fMp h_

(b) 4f(x+5)

Step1

Step3
Method1

=W h 3

-3Ra 2h 3]
=6a 6h 9

Understanding the problem
“What are the data?”
f(x)=2x 3and g(x)=2x"+1

"What is the unknown?”

4f(X+5)

Devising a plan

Planning the method of solving the problem.

® Method 1

Step1  Replace X with x+ 5in f(X)

Step2  Step1 multiply by - 4

® Method 2

Replace Xwith X+ 5 in f (X) and multiply by - 4 simultaneously.

Carrying out the plan

f(x)
f(x+5)

=2X 3
=2(x+5) 3
=2x+10 3
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=2X+7
4(2X + 7)
8x 28

4f (x+5)

Step4  Looking back
Trying other method to check if the results are the same or not.
Method2 4f(x+5) 42(x+5) 3]
= 4[2x+10 3]
= 4[2x+7]
= 8x 28

©) g(t+0.3)
2
Step1  Understanding the problem

“What are the data?”
f(x)=2x 3and g(x)=2x*+1
"What is the unknown?”

g(t+0.3)
2

Step2 Devising a plan

Solution

Planning the method of solving the problem.

@ Method 1

Step1  Replace X with t+0.3 in g(x)

Step2  Step1 divide by 2

® Method 2

Replace X with t+0.3 in g(x) and divide by 2 simultaneously.
Step3  Carrying out the plan

Method1  g(x) = 2% +1
g(t+0.3)  =2(t+0.3)%+1
=2(t? +0.6t +0.09) +1
=2t?+1.2t+0.18+1

=2t°+1.2t+1.18
g(t+0.3) 2t +1.2t+1.18
2 2

=t?2+0.6t+0.59

Step4  Looking back
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Trying other method to check if the results are the same or not.
g(t+0.3) _ 2(t+0.3)2 +1

Method2
- 2 2
_ 2(‘[2 +0.6t+0.09)+1
2
_ 2t°+1.2t+0.18+1
2
=t +0.6t +0.59
Example 4 An open box is to be formed from a rectangular sheet of tin 14x20

in2. by cutting equal squares, from the four corners and turning up the sides. Express

the volume V of the box as a function of x and find the volume when the height is 5 in.

Solution

Step1 Understanding the problem

"What are the data?"
An open box is to be formed from a rectangular sheet of tin 14x20
in2. by cutting equal squares, from the four corners and turning up
the sides.
"What is the unknown?"
The volume when the height is 5 in.
Step2 Devising a plan
Give variable.
Height = x
Width = 14 - 2x
Length = 20 - 2x

Draw a figure

20 in.
X
X
C
S % x
Al <
14-2x
20-2x 20-2x

Identify the formula of volume of a rectangular box.
Volume = width x length x height

Translate the verbal sentence to symbols.

Express the volume V of the box as a function of x = V(x)



Step3

Find the connection between the data and the unknown.

V(x) = (14 - 2x)(20 - 2x)x

Carrying out the plan

v(X) -4 2x Box 2x°
=280x 28x* 40x* +4x°
=280x 68x°+4x°

Replace X with 5 in v(X)

v(5) = 280(5) 68(5) +4(5)°
21400 68(25)+ 4(125)
=1400 1700 +500
= 300+500
=200 in’

So the volume is 200 in’.

Looking back

Examine the solution obtained.

Replace X with 5 in the figure

14-2x 14-2(5)=4

20-2x 20-2(5)=10
Height =5
Width =14-2(5)=14-10=14
Length =20 - 2(5) =20-10 =10
So the volume = width x length x height
= 4x10x5 = 200in.°

103
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Knowledge Sheet Il

Definition of the inverse of a function
Let f be a one-to-one function . The inverse of f , denoted f ', is the set of all

ordered pairs of the form (b, a ), where (a, b ) belongsto f.

To Find the Inverse of the Function y = f(X)

1. Verify that f is a one-to-one function.

2. Replace f (x)with y.

3. Interchange X and Y.

4. Solve the equation resulting from step 3 for the new V.

5. Replace the new Yy with f(x).

Example1 Let f(X) =%X+§,determine an equation of the inverse and solve for

f 1(x).
Solution Step1  Understanding the problem

“What are the data?”

7, 2
f(X) = —x+=
(x) 35*3

"What is the unknown?”
The equation of the inverse and the value of y.
Step2 Devising a plan
Planning the method of solving inverse function.
Step1 Check one-to-one function.
Step2 Replace f (X)with y.
Step3 Interchange X and V.
Step4 Solve for y
Step5 Replace the new Y with f(X).
Step3  Carrying out the plan

Check one-to-one function of f (X) by supposing f(a)= f(b),



if you prove a b then f is a one-to-one function.

Method 1 fx) =lxs2
3 3
7 2
f(a =—a+—
(a) 3243
7, 2
f(b =—b+=
(b) 323
if f(a) = f(b)
then Za+z =Zb+g
3 3 3 3
Za =Zb
3 3
21a = 21b
a =b
So f(x) =%X+— is a one-to-one function.
f(x) =—X+—

Replace f(x) with y

y =ZX+E
3 3
Interchange X and y
X =Zy+E
3° 3
Solve for y
L 2.7,
3 3
3 2
7()( 5) =y
3,2,
7 7
, 23,2
7 7
Replace the new y with f *(x)
1 3 2
f 7 (x) —7X -

Step4  Looking back

Examine the solution obtained.

105
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Method 2 y =§X g
7 7
X =§y g
7 7
X+— =§y
7
7 2
§(X+7) =y
1.2
3 3
y :Zx_,_g
3 3
Example 2 Let f(x) = and g(x) = ﬁ Determine whether the functions

+

are inverse with each other.

Solution Step1  Understanding the problem

“What are the data?”
F(x) = 1 1 3x.
X+

and g(x) =
3
"What is the unknown?”

The given functions are inverse with each other or not.
Step2 Devising a plan
Planning the method of solving inverse function
Method 1
Step1 Check one-to-one function of f (x)
Step2 Replace f(x) with y
Step3 Interchange Xand Yy in f(X)
Step4 Solve for y
Step5 Replace the new y with f *(X)
Method 2
Step1 Check one-to-one function of g(Xx)
Step2 Replace g(x) with y
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Step3 Interchange Xand yin g(X)
Step4 Solve for y
Step5 Replace the new y with g *(x)
Step3  Carrying out the plan
® Check one-to-one function of f(Xx) by supposing f(a) =f(b) ,

if you prove a = b then f is a one-to-one function.

Method 1 f(x) =+
X+3
1
f(a) = —
(a) e
1
f(b) = —
®) b+3
If f(a) = f(b)
Then i = L
a+3 b+3
b+3 = a+3
b = a
So f(x) -1 is a one-to-one function.
X+3
1
f(x) =—
(x) 13

® Replace f(X) with y
y :i
X+3

® |nterchange X and Yy

1
X =
y+3
® Solvefor y
y+3 :l
X
y :l 3
X
1 3x
y =
X

® Replace the new y with f *(x)

1 3x
X

fi(x)=
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So the function is inverse.

Stepd  Looking back

® Check one-to-one function of g(X) by supposing g(a) = g(b) ,

if you prove a = b then g is a one-to-one function.

Method 2 g(x) = =
1 3a
g(a) =
1 3b
b) = =P
g(b) .

If g(a) = g(b)
Then 1 3 _1 3b
a b
b(l Sa) =a(1 3b)

b 3ab =a 3ab
b = a

3X . ,
So g(x) = === s aone-to-one function.
X

® Trying other method to check if the results are the same or not.

1 3
g() =—>*
X

® Replace g(X) with y
1 3x
y =
X

® |nterchange X and Yy
_1 3y
y

X

® Solvefor y
xy =1 3y
xy+3y =1
y(x+3) =1
1

X+3

® Replace the new y with g *(x)
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a 1
9 X+3

So the function is inverse.

Knowledge Sheet I

The Algebra of Functions

If f and g are functions and X is in the domain of both functions, then:

C(F+g)0 =t +9(x)

—

2. (f g)o=t0 9
3. (f g)0=fe) 90
4. (119)00 =12 provided g(x) #0

g(x)

Example 1 Let f(X) :2X+Zland g(x) = 2x> 3x 2. Determine
X

(@ (f+9)(3)
() (f 9)(5)
(@) (f  9)0)
(b) (f/9)(9)

Solution (a) (f +9)(3)
Step1  Understanding the problem

“What are the data?”
+
F0 =2 and g(x) = 2x% 3x 2
X 2
"What is the unknown?”

(f +9)(3)
Step2  Devising a plan

® |dentify the definition of algebra of function.
(f+g)oo=f(0+9(x)

® Planning the method of solving the problem.
® Method 1

Step1  Use the definition of (T +g)(X)
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Step?2  Replace X with 3 in Step1

® Method 2

Replace x with 3in f(X) + g(X) and then determine the value

of f(x)+g(x).

Step3  Carrying out the plan

Method1

Step4

Method?2

Solution (b) (f

Step1

(f+9)0)=f()+a(x)
_2x+l
X
_2x+1+(x 2)(2x* 3x 2)

- X 2

_2x+1+2x% 3x?  2x  4x® +6x+4
- X 2

_2x® Tx?+6x+5

- X 2

_2(3° 7(3)2+6(3)+5

- 3 2

=2(27) 7(9)+18+5

=54 63+18+5

=14

+2x% 3x 2x*2

(f+g)(3)

Looking back

® Trying other method to check if the results are the same or not.

2x 21+2x2 3X 2:x*2

(f+9)(X)—
(f+9)(3 = 2(3)+1+2(3) 3(3) 2

=6 +1+2(9) 9 2
=7+18 9 2
=14

9)(5)

Understanding the problem

“What are the data?”

£(x) _2X
X

"What is the unknown?”

+21and g(x) = 2x* 3x 2
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(f 9)©)

Step2  Devising a plan

® |dentify the definition of algebra of function.

(f g)o=f0 g0

® Planning the method of solving the problem.
® Method 1
Step1  Use the definition of (f  g)(x)
Step2  Replace X with 5in Step1
® Method 2

Replace x with 5in f(Xx) -g(x) and then determine the value

of f(x) g(x).
Step3  Carrying out the plan

Methodt  (f g)x)=f(x) g(x)
2x+1
X 2
_2x+ [(x 2)(2x® 3x  2)]
- X 2
_2x+1 [2x% 3x® 2x  4X® +6x+4]
B X 2
_2x+1L [2x% Tx? +4x+4]
- X 2
_2x+1 2x¥+7x* 4x 4
- X 2
2x°+7x* 2x 3
X 2
2(5)° +7(5)> 2(5) 3
5 2
2(125)+7(25) 10 3
3
250+175 10 3
3

(2x* 3x 2);x*2

(P 9O

88
3

Step4  Looking back
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® Trying other method to check if the results are the same or not.

Method2  (f g)(x):zx+1 (2x* 3x 2);x*2
X
(1 96=210 267 36 2
:103+1 [2(25) 15 2]
11
=% B0 15 2]
e
3
1199
3
__88
3
9)(10)

(c) (f
Step1

Step?2

Step3

Understanding the problem

“What are the data?”
+
f(x) _2xH g(x) = 2x> 3x 2
X 2
"What is the unknown?”

(f 0)10)

Devising a plan

® |dentify the definition of algebra of function.
(f g)0=f() 9(»
® Planning the method of solving the problem.
® Method 1
Step1  Use the definition of (f  g)(X)
Step2  Replace X with 10 in Step1
® Method 2
Replace X with 10 in f(X) - g(X) and then determine the value
of f(x)-g(x).
Carrying out the plan

Methodt (g )x)=f(x) g(x)
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_(&x#) (2x*> 3x 2);x*2
(x 2)

(2x+1)

x 2) 2x+D)(x 2)
=(2x +1)(2x +1)
=(2x +1)°

S(f )0 =[2(20) +1J°
=(20+1)?
=(21)*
=441

Stepd  Looking back
® Trying other method to check if the results are the same or not.
(2x +1)
(x
2(10) +1
(a0 =222 aoy 300) 2]
10 2
_ 20+1

Method2  (f g)(X)= (2x* 3x 2);x*2

[2(100) 30 2]

:% (200 30 2)

21
=2-(168
g (168)

=(21)(21)
=441

Solution (d) (T /9)(9)
Step1  Understanding the problem

“What are the data?”

2x# g(x) = 2x* 3x 2
X 2

"What is the unknown?”

(f79)(9)
Step2  Devising a plan

f(x) =

® |dentify the definition of algebra of function.

(t/9) =% provided g(x) %0
X

® Planning the method of solving the problem.
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® Method 1

Step1  Use the definition of (f /g)(X)
Step2  Replace X with 9in Step1

® Method 2

Replace x with 9in f(x)/g(x) and then determine the value of

F(x)79(x).

Step3  Carrying out the plan

Method1 ( f /g)(x) =09 rovided g(x) 0

g(x)
2x+1

= X £ 2 X E2

2x% 3x 2

_2x+l 1

x 2 2x% 3x 2

_2Xx+1 1

x 2 (2x+)(x 2)

1

(x 2
(g = 1

9 2

1

72

1

49

Stepd  Looking back

® Trying other method to check if the results are the same or not.

2x+1

Method?2 flg)(x)=—X 2 -xx£2
Methoaz — (f/9)(x) 2x* 3x 2

2(9)29 32(9) 2

18+1

(f/9)(9) =

_ T
2(81) 27 2
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_ 7
162 27 2
19

_ 7
133
19 1
7 133

1 1
7 7

1
49

Example 2 Let T ={( 11),( 2,4),(1,3),(2,4)}and g ={( 1,0),( 2,2),(0,6),(1, 7)}
Determine
(@) (f+9)@)
() (f 9)( 2)
©(f 9)( 1
@) (f/9)( 2)

Solution (a) (f +g)(1)
Step1  Understanding the problem
“What are the data?”
f={( 11).( 2,4),13).(24)}ana g ={( 10).( 2.2),(0,6).(@1, 7)}

"What is the unknown?”
(f+9)@)
Step2  Devising a plan
® |dentify the definition of algebra of function.

(f+9)x)=f()+9(x)
Step3  Carrying out the plan

f+g={( 11.( 26),(1 4)}
So the answer is —4.

Step4  Looking back

® Trying other method to check if the results are the same or not.
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Solution

(b) (f
Step1

Step2

Step3

Step4

117

(f+9)D=f@Q)+9(@)
=3+( 7)
= 4

9)( 2)
Understanding the problem
“What are the data?”
f={( 11),( 24),13),(24)}and g ={( 10).( 2,2),(0,6).(, 7)}
"What is the unknown?”
(f 9)( 2
Devising a plan

® |dentify the definition of algebra of function.

(f g)=fx 9x

Carrying out the plan
fg={( 11).( 2,2),(110)}
So the answer is 2.
Looking back
® Trying other method to check if the results are the same or not.
(f 92 =f(2) g9(2
=4 2
=2

9)( 1

Understanding the problem

“What are the data?”

f={( 11),( 24),13),(24)}and g ={( 10),( 2,2),(0,6).(L, 7)}

"What is the unknown?”

(f 9D
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Step2  Devising a plan

® |dentify the definition of algebra of function.

(f g)o=fx) g

Step3  Carrying out the plan

fg={( 10),( 28),(1 21}
So the answer is 0.

Step4  Looking back
® Trying other method to check if the results are the same or not.
(f 9(D =fCD g(I

=(1)(0)
-0

Solution (d) (f/g)( 2)
Step1  Understanding the problem

“What are the data?”
f={( 11),( 2,4),(13),(24)}and g ={( 10),( 2,2),(0,6),(1, 7)}

"What is the unknown?”

(f/9)( 2)
Step2  Devising a plan

® |dentify the definition of algebra of function.
(f /g)(x) - , provided g(x) #0
g9(x)

Step3  Carrying out the plan

f1g={( 2,2). 1,17}

So the answer is 2.
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Looking back

® Trying other method to check if the results are the same or not.

(frg)2 =12
a( 2)

4

2
=2
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Knowledge Sheet IV

The composite functions
Let f and g be functions. The composite function or composition of g and f,
written g o f , is defined by

(9o £)(x)=g[f(x)]

for all X in the domain of f such that f(X) isin the domain of g and Ry n D, * ¢

+
Example 1 Let f(x) = X+2
X

(@) (f=0)(2)
(b) (go ) 1)

and g(X) = x> +x 2. Determine

Solution (a) (f o g)(2)
Step1  Understanding the problem
“What are the data?”

£(x) _X+2
X

"What is the unknown?”

(fo0)2)
Step2  Devising a plan

and g(X) = X>+Xx 2

® |dentify the definition of (f o g)(x)
(tog)(x)=flg(x)]and R,n D, %0
® Check Ry n Dy #¢
® Planning the method of solving the problem.
® Method 1
Step1  Use the definition of (f o g)(X)
Step?2  Replace X with 2 in Step1
® Method 2
Step1  Replace X with 2in g(X)
Step2  Replace X in Step1 f(X)
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Step3  Carrying out the plan

® Check R, n Dy
If g(x) =x"+x 2

y  =x*+x 2
X*+x 2 =y
X +X =y+2
x> +2x L 41 :y+2+l
2 4 4
1° 9
Then X+— =y+—
2 4

2

So X+l =0 and y+220
2 4

Express interm of y : y+%>0
9
> 2
=5
_ 9
Rg— Z,oo
ot =Xt2
X 1
Then D, =( =1)u (L=)
9
R,ND, = Z,lu(l,oo),

So f og exists.

Methodt  (fog)x) =f[g(x)]
=f[x*+x 2]
CxXPHX 242
Cx4x 2 1

X2 +X

x> +X 3
2
(fog)@) =2 2
2°+2 3
_ 442
4+2 3
_6
3
=2
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Step4  Looking back
® Trying other method to check if the results are the same or not.
Method2 (f°0)(2) =f[g(2)]

=f[2°+2 2]

=f[4+2 2]

=f(4)

_4+2

41

6

3
=2

Solution (b) (geo f)( 1)
Step1  Understanding the problem

“What are the data?”

f(x) :X+21 and g(x) = x> +x 2
X

"What is the unknown?”
(9o f)(=D)
Step2  Devising a plan
® Identify the definition of (go f )(x)
(go f )(x):gl_f (X)J and R;nD, #¢

® Check R;nD, #¢

® Planning the method of solving the problem.
® Method 1
Step1  Use the definition of (gof )(X)
Step2  Replace X with -1 in Step1
® Method 2
Step1  Replace X with-1in f(X)
Step2  Replace X in Step1 g(X)

Step3  Carrying out the plan
® Check R;NnD,

it 1(x) =X_+21
X
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_X+2
X 1
y(x 1) =X+2
yxX y  =X+2
yxX X =y+2
x(y 1) =y+2
Then X =y—+2
y 1

Ry =( =.1)u (L=)
|fg(x) =x’+x 2
Then Dg :( 00,00)

SRy Dy =( @)y (L),
So go f exists.
Method1 (g F)(X) =g[f(X)]
_g X2
x 1

2
+ +
_x2+x2

X 1 X 1

2
:x+2+x+22
(x12X1

_xC +ax+a+(x 1)(x+2) 2(x 1)
x 1] )

:x2+4x+4+x2+2x X 2 2(x2 2x+1)

(x 1)

:x2+4x+4+x2+2x X 2 2x*+4x 2

(x 1)

9x
X2 2x+l1
_ 9 1
@ D= 2( 1)+
9
14241
9

4
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Stepd  Looking back

® Trying other method to check if the results are the same or not.

ewace (- £)( 1) =0l ( 1)

1+2

Example2  Let f={(0.1) (1.2) 32,3), (4.0)f and
g={(0, 3).(11) (2.5) ( 3.4)f Determine
(@ fog
(b) go f
Solution  (a) fog
Step1 Understanding the problem

“What are the data?”
Let T =§(0.1) (1.2) (2.3) (4.0) and
g={(0. 3).(L1). (25)( 34)f

“What is the unknown?”
fog
Step2 Devising a plan
® Identify the definition of ((f og)(x).
(tog)(x)=flg(x)] and R, D, *o
® Check R,nD; #¢
Step3 Carrying out the plan
® Check R, n Dy
R, =1 3.1.5.4fand D, ={,1,2.4§
Rg n D, :ﬁ,4J ,So f og exists.



g f fog
0O—» -3 —> Not defined
1T— 1 — 1—»2 (1,2)
2—» 5 — Not defined
B3—> 4 — 4—0 (-3,0)

So fog={(1,2),( 3,0)}

Stepd  Looking back
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® Trying other method to check if the results are the same or not.

f :{(0’1)’(@’(2’3)’(%

g ={(0, 3),(LD,(2,5),( 3.4}

fog=R,nD; *¢

fog={(12),( 3,0)}

Solution (b) go f

Step1  Understanding the problem

“What are the data?”

Let f ={(0,1),(1,2),(2,3),(4,0)} and g ={(0, 3),(L1),(2,5),( 3,4)}

"What is the unknown?”

gof
Step2  Devising a

® |dentify the definition of (g o )(X).
(9o ) =g[f(x)]andR; N D, * ¢
® Check RynD, *¢

Step3  Carrying out the plan

plan

® Check RynD,

R;={1230} and Dg:{0,1,2,—3}
~RynD,={012},80 go f exists.
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f g gof
00— »1 — 1 1 (0,1)
1 p2 — > 2— 5 (1.,5)
2 3 Not defined
. > - 5 0—»-3 (4,-3)

So go f ={(0,1),(1,5),(4, 3)}

Stepd  Looking back

® Trying other method to check if the results are the same or not.
f={(0,D)(1,2),(2,3),(40)}
g ={(0,‘M%4)}

gof=R,nD, #¢

oo go f ={(0,1),(1,5),(4, 3)}

Example 3  Jeffy Leshnock is an employee at Grill's Department Store. As one of his
benefits, he receives at 10% employee discount on his purchases at the store. During
the Midnight Sale, Jeffy bought a necktie that was on sale for 15% off. The orginal price
of the necktie was $ 200. How much did Jeffy pay?

Solution  Step1  Understanding the problem

“What are the data?”

1. Jeffy receives at 10% employee discount on his purchases at the
store.

2. Jeffy bought a necktie that was on sale for 15% off.

3. The original price of the necktie was $ 200.

“What is the unknown?”

Net price

Step2  Devising a plan

® Give variable.

1. The original price = X

2. 10% employee discount = f(X)

3. 15% off sale price = g(X)



Step3

Step4
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Identify the formula for calculating discount and net price.

Step1  Discount = rate x list price

Step2  Net price = list price - discount

Find the connection between the data and the unknown.

f(x)=x 0.1x=0.9x
g(x)=x 0.15x=0.85x

Planning the method of solving the problem.
® Method 1 choose (f o g)(X)=f[g(X)]

® Method 2 choose (go f)(X)=g[f(X)]

Carrying out the plan
(fog)x) = flg(x)]

f [0.85x]
=0.9(0.85x)
=0.765X

Replace X with 200 in 0.765 X

(f o g)(x) =(0.765)(200)

=$ 153

Looking back

Trying other method to check if the results are the same or not.
(g H)(x)= gl f(x)]

= g[0.9x]

=0.85(0.9x)

=0.765X

= 0.765(200)

=$ 153

So Jeffy pays $ 153.
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Work Sheet |

Show all working and state clearly what is being calculated at each step.

1. State the domain and the range of I, = {(-1,1),(0,3),(2,5)}. Determine whether the

relation r, is a function.

Solution Step1  Understanding the problem

“What are the data?”

"What is the unknown?”

Step2  Devising a plan

® |dentify the definition of a relation and a function.

Step3  Carrying out the plan

Step4  Looking back

® Trying other method to check if the results are the same or not.
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2. The maximum pulse rate R that a healthy person aged 18 to 55 should attain while
exercising is determined by subtracting the person’s age a from 210. Write R as a
function of a. Then state the range if the domain is {20,50}.

Solution Step1  Understanding the problem

“What are the data?”

“What is the unknown?”

Step2  Devising a plan
® Find the connection between the data and the unknown, and

write the equation.

Step3  Carrying out the plan

Stepd  Looking back

® Examine the solution obtained.
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3. Let f(X)=4x+1 andg(x)=3x> 1. Determine
(@) 2f(+/3+1)
1
b) f(x+—
(b) (x 2)
© gt 04)

3

Solution(a)Step1  Understanding the problem

“What are the data?”

"What is the unknown?”

Step2  Devising a plan

® Planning the method of solving the problem.

Step3  Carrying out the plan

Step4  Looking back

® Trying other method to check if the results are the same or not.
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(b) Step1  Understanding the problem

“What are the data?”

"What is the unknown?”

Step2  Devising a plan

® Planning the method of solving the problem.

Step3  Carrying out the plan

Step4  Looking back

® Trying other method to check if the results are the same or not.
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(c) Step1  Understanding the problem

“What are the data?”

"What is the unknown?”

Step2  Devising a plan

® Planning the method of solving the problem.

Step3  Carrying out the plan

Step4  Looking back

® Trying other method to check if the results are the same or not.
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4. An open box is to be formed from a square sheet of tin 18 x 18 in’. by cutting equal
squares, from the four corners and turning up the sides. Express the volume V of the
box as a function of x and find the volume when the height is 4 in.

Solution Step1  Understanding the problem

“what are the data?”

“What is the unknown?”

Step2  Devising a plan

® (Give variable.

® Draw a figure.

® |dentify the formula.

® Translate the verbal sentence to symbols.

® F[ind the connection between the data and the unknown.
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Step3  Carrying out the plan

Stepd  Looking back

® Examine the solution obtained.
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Work Sheet Il

Show all working and state clearly what is being calculated at each step.

1. f(x)= §X+5, determine an equation of the inverse and solve for f '(x)

Solution  Step1  Understanding the problem

“What are the data?”

"What is the unknown?”

Step2  Devising a plan

® Planning the method of solving inverse function.

Step3  Carrying out the plan
® Check one-to-one function of f(X) by supposing f(a)="f (b) ,

if you prove a=b then f is a one-to-one function.
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Stepd  Looking back

® Examine the solution obtained.

2. f(x) = LZ g(x) = X_21 .Determine whether the functions are inverse with each
X X+

other.

Solution Step1  Understanding the problem
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“What are the data?”

"What is the unknown?”

Step2  Devising a plan

® Planning the method of solving inverse function

Step3  Carrying out the plan
® Check one-to-one function of f(X) by supposing f(a)=f (b) ,

if you prove a=b then f is a one-to-one function.
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Step4 Looking back

® Check one-to-one function of g(X) by supposing g(a) =g(b) ,

if you prove a=b then @ is a one-to-one function.
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® Trying other method to check if the results are the same or not.
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Work Sheet Il

Show all working and state clearly what is being calculated at each step.

X

1. Let f(x) = ! and g(X)=x> 4x+3. Determine
X

(@) (f+g)(5)
(b) (f 9)2)
() (f g)aon
(d) (f/9)33)

Solution(a)Step1  Understanding the problem

“What are the data?”

"What is the unknown?”

Step2  Devising a plan

® |dentify the definition of algebra of function.

® Planning the method of solving the problem.

Step3  Carrying out the plan
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Stepd  Looking back

® Trying other method to check if the results are the same or not.

(b) Step1  Understanding the problem

“What are the data?”

"What is the unknown?”

Step2  Devising a plan

® |dentify the definition of algebra of function.

® Planning the method of solving the problem.
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Step3  Carrying out the plan

Step4  Looking back

® Trying other method to check if the results are the same or not.

(c) Step1  Understanding the problem
“What are the data?”

"What is the unknown?”

Step2  Devising a plan

® |dentify the definition of algebra of function.

® Planning the method of solving the problem.
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Step3  Carrying out the plan

Step4  Looking back

® Trying other method to check if the results are the same or not.

(d) Step1  Understanding the problem
“What are the data?”

"What is the unknown?”

Step2  Devising a plan
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® |dentify the definition of algebra of function.

® Planning the method of solving the problem.

Step3  Carrying out the plan

Stepd4  Looking back

® Trying other method to check if the results are the same or not.




145

2. Let f ={(1,2),(2,3),(3,),( 2,6)}and g ={( 2.4),(1, 7),(2,5),(3,4)}. Determine
(a) (f+g)( 2)
() (f 9)(1)
(© (f 92
(d) (f/9)3)

Solution(a)Step1  Understanding the problem

“What are the data?”

"What is the unknown?”

Step2  Devising a plan

® |dentify the definition of algebra of function.

Step3  Carrying out the plan

Step4  Looking back

® Trying other method to check if the results are the same or not.

(b) Step1  Understanding the problem

“What are the data?”
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"What is the unknown?”

Step2  Devising a plan

® |dentify the definition of algebra of function.

Step3  Carrying out the plan

Stepd4  Looking back

® Trying other method to check if the results are the same or not.

(c) Step1  Understanding the problem
“What are the data?”

"What is the unknown?”

Step2  Devising a plan

® |dentify the definition of algebra of function.

Step3  Carrying out the plan

Step4  Looking back
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® Trying other method to check if the results are the same or not.

(d) Step1  Understanding the problem
“What are the data?”

"What is the unknown?”

Step2  Devising a plan

® |dentify the definition of algebra of function.

Step3  Carrying out the plan

Stepd4  Looking back

® Trying other method to check if the results are the same or not.
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Work Sheet IV

Show all working and state clearly what is being calculated at each step.
X 2

1. Let f(x) = and g(Xx) = x> 2x+l. Determine

(@) (f>9)3)
(b) (go f)( 5)

Solution(a)Step1  Understanding the problem

“What are the data?”

"What is the unknown?”

Step2  Devising a plan

® [dentify the definition of (f o g)(X).

® Planning the method of solving the problem.

Step3  Carrying out the plan

® Checkif R;n D; #¢ ornot.
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Stepd  Looking back

® Trying other method to check if the results are the same or not.

(b) Step1  Understanding the problem

“What are the data?”

"What is the unknown?”
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Step2  Devising a plan

® |dentify the definition of (g o f)(X).

® Planning the method of solving the problem.

Step3  Carrying out the plan

® Checkif Ry n D, #¢ ornot.
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Stepd4  Looking back

® Trying other method to check if the results are the same or not.

2. Let f={( 1,),(0,2),(6,5),( 2,7)}andg ={(1,5),(0,0),(4,6),(5,7)} . Determine
(@) fog
(b) go f

Solution(a)Step1  Understanding the problem

“What are the data?”

"What is the unknown?”

Step2  Devising a plan

® [dentify the definition of (f o g)(X).
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Step3  Carrying out the plan

® Checkif R;n D; #¢ ornot.

Step4  Looking back

® Trying other method to check if the results are the same or not.

(b) Step1  Understanding the problem

“What are the data?”

"What is the unknown?”

Step2  Devising a plan

® |dentify the definition of (g o f)(X).
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Step3  Carrying out the plan

® Checkif Ry n D, #¢ ornot.

Stepd  Looking back

® Trying other method to check if the results are the same or not.

3. The Appliance Warehouse is having trouble moving the fashion-smart neon color
appliances that its former sales manager ordered. The bright pink dryer originally
sold for $ 600. It was first marked down 30%, then further reduced 20%. What is the
final reduced price of the bright dryer?

Solution Step1  Understanding the problem

“What are the data?”
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"What is the unknown?”

Step2  Devising a plan

® (Gijve variable.

® |dentify the formula of calculating discount and net price.

® Find the connection between the data and the unknown.

Step3  Carrying out the plan

Stepd  Looking back

® Trying other method to check if the results are the same or not.
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Quiz |
Domain and Range of Relations

Function Notation ( 20 minutes )

Name Class..... Admission No............Class No.......

Choose the correct answer and mark X ona,b, cord.

Use this figure to answer guestions 1 - 2

r
5 »8
6
7 7
1. What is the domain of r ?
a. {5,6,7} b. {8,7}
c. {5,6,7,8} d. {(5,8),(6,7),(7,7)}
2. Whatis therange of r ?
a. {5,6,7} b. {8,7}
c. {5,6,7,8} d. {(5,8),(6,7),(7,7)}
3. Which one is true ?
a. r {(1,2),(1,2)} is not a function.
b.
a
2 is a function.
4

c. I {(-1,-3),(-2,-4),(-2,-5)} is a function.



158

d.

is a function.

w
~ |
/_

N

>0

Use this information to answer questions 4 - 6

A radio manufacturing firm has fixed cost of $ 3,000 and the cost of labor and material is
$ 25 per radio. Determine the cost function, that is, the total cost as a function of number
of radios manufactured. If each radio is sold for $ 32, determine the revenue function and
the profit function.

4. What is the unknown ?

a. Cost function b. Revenue function
c. Profit function d. a,bandc
5. Which one is false ?
a. C(x)=3000+25x b. R(X) = 32x
c. P(X)=R(x) C(x) d. P(x)=C(x) R(x)

6. If the firm sold 600 radios, how much profit will the firm get ?
a. $19,200 b. $ 18,000
c. $1,200 d. $-1,200

Use this information to answer questions 7 — 10

Let f(X)=x* 4 and g(x)=(2x+1)* 1

7. What is the first step in solving 4g(x+1) ?

o

Replace x with x+1 in g(x)

b. Replace X with X+1in f(X)

o

Replace x with X+1 in g(x) and multiply by 4 simultaneously
d. a.and c. are correct
8. Which one is the answer of the question 7. ?
a. 4x*+12x+8
b. 4x*+12X+9
c. 16x° +48x+32
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d. x*+2x 3

9. The steps of calculation are as follows :

gt 06)
4

1. Replace x witht 0.6 in g(X)
2. g(t 06)=[(t 06)+1f 1

=(2t 1.2+1)° 1
3, wﬂz 02t 003

4. gt 06)=(2t 02)* 1
=4t 0.8t+0.04 1
Which one is the correct arrangement of steps in solving this problem ?
a. 1,234 b. 1,2,4,3
c. 1,324 d. 1,4,2,3
10.Besides the method of computing in question 9, we can use the following 4 steps as

the other method.

9t 06) (2 12+1)° 1

4 4
, 9t 0.6)=[2(t 06)+1f 1
4 4
, 9t _06) 4t* 08t 006
' 4 4
-t ozt 208
2

, 9t 06) (2t 02)° 1
' 4 4
Which one is the correct arrangement of steps in solving this problem ?

a. 1,2,3,4 b. 1,3,2,4
c. 41,23 d. 2,1,4,3
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Quiz

Inverse Function ( 10 minutes )

Name Class ... Admission No.............Class No.........

Choose the correct answer and mark X on a, b, c or d.

Use this information to answer questions 1 - 2

Let y= x* 1, determine an equation of the inverse and solve for y.

1. What is the given data ?

a. y=x* 1 b. x=y> 1
c. x+1=y® d. y=3x+1

2. What is the first step in solving this problem ?
a. Interchange either X or y
b. Interchange X and Yy

c. Check if the given function is a one-to-one function

d. Solve fory
. . . 3X
3. What is an equation of the inverse of f(X) = 1 ?
X
a y = i b. X= 3_y
4 y 4
C. y = ﬂ d. X= ﬂ
X 3 y 3
4. From question 3, Is g(X) = an inverse of f(X)= 3x ? If it has an inverse, is
it a function or not ?
a. Yes; Yes b. No; No
c. Undefined ; Yes d. None of the above
5. Which one whose inverse function is not a function ?
a. f ={(0,2),(1,3),(3,5)}
b. f ={(1,0),(2,3),(4,3)} A B
‘ f
1 7
9 6
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Quiz Il

Algebra of Functions ( 20 minutes )

Name Class....... Admission No..............Class No...

Choose the correct answer and mark X on a, b, c or d.

Use this information to answer questions 1 - 2

Let f(X)=x*+2, g(X)=6x 4,determine (f g)(5)
1. What is the unknown ?

a. (f 9)®) b. f(x) and g(x)

c. X is the domain value d. f(x) is the range value
2. The steps of calculation (f g)(5) are as follows :

1. (f g)(B)=5"+2 [6(5) 4]

2. (f 9)®=1(5) 90

3. (f g)5)=25+2 (30 4)

4. (f g)B)=27 26=1

Which one is the correct arrangement of steps in solving this problem ?

a. 2,3,1,4 b.2,1,3,4
c. 1,2,3, 4 d. 1,32, 4
X+2 2 .

3. Let f(x)= 3 and g(x)=x° x+1, determine (f +g)(5)

X
49 o, 39
2 2
c. 7 d. 14

Use this information to answer guestions 4-5

£ and g(9= B 2

Let f(x)=

X+

4. How do you plan to solve the problem of (f g)(4) ?
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a. Use the definition of (f o g)(X) and replace X with 4
b. Use the definition of (g e f)(x) and replace x with 4
c. Use the definition of (f  g)(X) and replace X with 4

d. Use the definition of (f /g)(x) and replace x with 4

5. Besides planning to solve the problem as in question 4, which is the other method of
planning ?
a. Replace x with 4 in (f o g)(x) and then determine the value of (f o g)(x)
b. Replace X with 4in (g e f)(x) and then determine the value of (g o f)(X)
c. Replace x with4in f(X) g(X) and then determine the value of f(x) g(x)

d. Replace X with 4 in f(x)/g(x) and then determine the value of f(x)/g(x)

Use this information to answer question 6 — 7

X

2
Let f(x)=2x—);3, g(x) = +;,determine (f19)( 3)

X+ X+

6. How do you plan to solve the problem of (f /g)( 3) ?
a. Replace x with -3 in f(x)+g(X) and then determine the value of f(x)+g(x)
b. Replace X with -3 in f(x)-g(X) and then determine the value of f(x) g(X)
c. Replace x with-3in f(x) g(x) and then determine the value of f(x) g(x)
d. Replace X with-3in f(x)/g(x) and then determine the value of f(Xx)/g(x)
7. Which one is the answer of the question 6 ?
a. 9 b. -9
c. 36 d. —36
Use this information to answer questions 8 - 10
Let f ={(0,4),(L5),( 16),( 2,7),(9,3)}and g={(0, 1),( 1, 4),( 2, 5),(3, 7),(45)}
8. What is the domainof f g ?

a. {0,-1,-2} b {0,-1,1,-2,3,4}
c. {56,10,12} d. {-3,2}

9. Whatistherangeof f @ ?



a. {0,-1,-2} b {-4,-24,-35}
c. {0,-1,1,-2,3,4,9} d. {4,24,35}

10.What are the domain and the range of f /g ?

a. Domain={0, 1, 2} , Range = 4,i,l
2 5
b. Domain = 4,%,% , Range = {O, 1, 2}

c. Domain = {012}, Range = ~+,—2, >
4 3 7

d. Domain = 1—2—5 , Range ={0,-1,-2}
4 3 7
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Quiz IV

The Composite Functions ( 10 minutes )

Name Class..... Admission No............Class No.......

Choose the correct answer and mark X ona,b cord.

Use this information to answer questions 1 - 2

Foxy’'s Furs has experienced problems moving its coats. One mink jacket that
originally sold for $ 1,600 was first marked down 35% and then further reduced 20%.
What is the final reduced price ?

1. How do you solve the problem ?

a. Give variable

b. Identify the formula of calculating discount and net price

c. Find the connection between the data and the unknown

d. Do all steps froma-—c

2. Which one is the answer of the above problem ?

a. $832 b. $ 823
c. $283 d. $238
3. Let f(X)= ’;+3, g(X) = x? +3x+ 2, the steps of calculation (f o g)(3) are as
follows :
1. (fog)(3)= F[3% +3(3) + 2]
2 17

3. (fog)3)=1(20)
4. (f-9)(3)=f[g(3)]
Which one is the correct arrangement of steps in solving this problem ?

a. 1,2,3,4 b 41,32
c. 14,32 d. 3,4,2,1
Use this information to answer questions 4 - 5

Let f ={( 11),(21),(34),(05)}and g={(12),( 23),( 10),(4,5)}
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4. What is the domain of go f ?
a. {-1,2,3} b. {2,5}
c. {1,-2,-1} d. {1,4,5}
5. What is the range of fog ?
a. {-1,2,3} b {2,5}
c. {1,-2,-1} d. {1,4,5}
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The test of mathematical problem solving ability

NaME.cooeeee e Class ...ccoo.c..... Admission No. ............... Class No. ..........

Choose the correct answer and mark X ona, b, candd (50 minutes ).

No. a b o] d

10

1"

12

13

14

15

16

17

18

19

20

21

22

23

24

25
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The test of mathematical problem solving ability

NaMe. ..o, Class ..ccooeven. Admission NoO. ............... Class No. ..........

Choose the correct answer and mark X ona, b, candd (50 minutes ).

1. Which one is a function ?
a. r,={(-1,1),(-2,2),(-1,3)}
b. 1, ={(a,x),(b,x),(b,y)}

Use this information to answer questions 2 - 3

Let f(X)=9x> 2x and g(X)=(x 1)*+2

2. How do you solve the first step of 3f (t +2) ?
a. Replace X with t+2 in f(X)
b. Replace x with t+2 in g(x)
c. Replace x with t+2 in f(X) and multiply by 3 simultaneously

d. a. and c. are correct

3. Which one is the answer of the question 2. ?
a. 9% +34t+32
b. 27t* +102t +96
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c. t2+2t+3
d. 3t? +6t+9

Use this information to answer questions 4 - 7

A company produces product A for which the variable cost per unit is $ 20 and
fixed cost is $ 30,000. Each unit has a selling price of $ 35. Determine the number of
units that must be sold for the company to earn a profit of $ 15,000. (Hint : Total cost is
the sum of variable cost and fixed cost, total revenue is the price per unit of output times
the number of units sold and profit is total revenue minus total cost.)

4. What is the unknown ?
a. Number of units b. Fixed costs
c. Variable cost d. Profit
5. How do you solve the problem ?
a. Give variable
b. Translate the verbal sentence to symbols
c. Find the connection between the data and the unknown
d. Do all steps froma-c
6. Which one is false ?
a. C(x)=20x+30000 b. R(x)=35x
c. PX)=C(x) R(x) d. P(X)=R(x) C(x)
7. How do you check the result ?
a. Replace X with 30,000 in P(X)
b. Replace X with 3,000 in P(X)
c. Replace X with 300 in P(X)
d. Replace X with 30 in P(X)

8. What is an equation of the inverse of f(x)==X

<3| w
(O ERN)

(VIR SV ERN)



C y—ZX+E
' 315
3 14

d. V="X+—
Y= s

9. The steps checking the result in question 8. is

1§X ﬂ_y
7 15

3 14

3. y=—X+E

3 15

7. 14
4, X=—Y+—
3y

15

Which one is the correct arrangement of steps in solving this problem ?
a. 34,21 b. 3,4,1,2
c. 24,13 d. 2,143

Use this information to answer questions 10 - 11

3x 11 2x+11

Let f(X)= and g(x) =

. Determine whether the functions are inverse

with each other.

10.  What are the data ?

y= 3X2 1 b. Equation of the inverse
y = 2X; 1 d. aand c are correct

11.  What is the first step in solving inverse of f(X) and g(x) ?
a. Check one-to-one function of f(X)
b. Check one-to-one function of g(X)
c. Interchange X and y in f(X) or g(X)

d. a. and b. are correct
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12. Which pair of functions is inverse with each other ?

11 3
a.fX: — and X) = 2
W) =s 53 e 9=
11 6x 5
b. f(x)-= — and g(x) =
=13 2 90=T—)

x> 1 2
c. f(X)==— —and g(x)=3/2x =
(X) 5 3 g(x) 3

d. f(X)=5x %and g(x):@

13.  What is the first step in solving equation of f '(X)= x> +5 2

a. Interchange either X or y in f '(X)
b. Interchange X and y in f '(x)
c. Interchange X onlyin f '(x)

d. Interchange Yy onlyin f '(X)

Use this information to answer questions 14 - 15

Let f(x)=2

X+

14.  What is the unknown ?
a. f(x) and g(x)
c. (f 9)@3)

15.  Which one is the answer of the question 14. ?
a. Undefined
c. -18

Use this information to answer questions 16 - 19

2
Let f(x)=2X+—X215 and g(X)=x>+X 6
X

13 , g(X)=x>+x 12, determine (f

9)EA).

b. X is the domain value

d. f(X) isthe range value

b. 0
d. 18
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16.  How do you solve the problem of (f g)(27) ?
a. Use the definition of (f o g)(X) and replace X with 27
b. Use the definition of (g e f)(X) and replace X with 27
c. Use the definition of (f  g)(X) and replace x with 27
d. Use the definition of (f /g)(X) and replace X with 27

17. Besides planning to solve the problem as in question 16, which is the other
method ?
a. Replace x with 27 in (f o g)(x) and then determine the value of (f o g)(X)
b. Replace X with 27 in (g f)(X) and then determine the value of (g o f)(X)
c. Replace x with 27 in f(X) g(x) and then determine the value of f(Xx) g(X)
d. Replace X with 27 in f(X)/ g(X) and then determine the value of f(X)/g(x)

18.  The steps of calculation (f /g)(57) are as follows :
2x*+x 15

1 (g =—X2
(T/9)(x) iy 6

_2xP+x 15 1
o x 2 X*+X 6
2 (f/g)0=1¥
g(x)
257) 5
(57 2)°
109
55%
109
X 5 mK+3 1
R Ter

Which one is the correct arrangement of steps in solving this problem ?

3. (f/9)x)

N

a. 3,4,1,2 b. 3,1,4,2
c. 2,413 d. 2,1,4,3
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19. Besides the method of computing in question 18, we can use the following 4 steps

as the other method

2(57)% +57 15

Which one is the correct arrangement of steps in solving this problem ?

1. (F/9)57) = 57 2
(179)37) 572457 6
2(3249)+57 15
2. (f/09)(57)= 35
(H79)GD 3249457 6
f(57)
3. (f/g)57)=—2"
g(57)
6540 1
4. (F/9)57) =22 1
(t79)67 55 3300
109
3025
a. 4213
c. 3124

Use this information to answer questions 20 - 21

X+3

Let f(x)=

20. How do you plan to solve the problem of (g o f)( 5) ?
a. Use the definition of (g o f)(X) and replace X with -5
b. Use the definition of (f o g)(X) and replace X with -5
c. Use the definition of (g  f)(X) and replace X with -5

d. Use the definition of (g  f)(X) and replace X with -5

21.  Which one is the answer of the question 20 ?

a. 0
c. 2

., g(x)= x> +2, determine (g o f)( 5)
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Use this information to answer questions 22 - 23

Let f={(0, 2),(10,5),(1,7),( 4,9)} and g ={(4,0),( 2,9),(6,10),(5,1)}

22. Which one is the method of checking f o g ?
a. Check RynD; *#¢
b. Check Ryn D, #¢
c. Check R,NnR; #¢
d. Check DynD, #¢

23. What is therange of go f ?
a. {0,10} b. {9,1}

c. {4,6,5} d. {-2,5,7}

Use this information to answer questions 24 - 25

The Clothes Rack add a 80% markup to the wholesale price of merchandise to
determine the selling price. If a jacket that costs $ 120 wholesale is on sale for 20% off,

what would a customer pay for it ?

24.  How do you solve the problem ?
a. Give variable
b. Find the connection between the data and the unknown
c. Planning the method of solving the problem

d. Do all steps froma-c

25.  Which one is the answer of the above problem ?
a. $172.8
b. $115.2
c. $288
d. $19.2
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