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UNDERSTANDING THE PROBLEM: FUNCTIONS AND THEIR CALCULATIONS

W/HEN WORKING WITH FUNCTIONS IN ALGEBRA, IT'S ESSENTIAL TO UNDERSTAND HOW TO EVALUATE THEM AT SPECIFIC POINTS
AND PERFORM OPERATIONS SUCH AS ADDITION AND MULTIPLICATION. THE PROBLEM INVOLVES TWO FUNCTIONS:

-F(x) =x"2 + x5
-G(x)=2x+ 1

OUR GOAL IS TO EVALUATE THESE FUNCTIONS AT SPECIFIC VALUES OF X, NAMELY 8 AND (), AND THEN PERFORM THE SPECIFIED
OPERATIONS.

CLARIFYING THE FUNCTIONS: INTERPRETING THE EXPRESSIONS

BEFORE WE PERFORM ANY CALCULATIONS, IT'S IMPORTANT TO CLARIFY THE FUNCTIONS AS GIVEN:
1. INTERPRETING F(x) = x*2 + x5

" " " " " "
THE NOTATION “X5" couLDb BE AMBIGUOUS. COMMONLY, IN ALGEBRA, " x5" MIGHT BE READ AS "X TIMES 5,” IE., &X.
ALTERNATIVELY, IT MIGHT BE A TYPO OR FORMATTING ERROR, MEANT TO BE "X 5” or “x + 5.”

MOST LIKELY INTERPRETATION:

- F(x) = x"2 + 5x

THIS IS A STANDARD QUADRATIC FUNCTION WITH A LINEAR TERM.
2. INTERPRETING G(x) = 2% + 1

THIS IS STRAIGHTFORWARD: A LINEAR FUNCTION WHERE THE OUTPUT IS TWICE THE INPUT PLUS 1.

STeP-BY-STEP CALCULATION OF EACH PART

LET'S NOW PROCEED TO EVALUATE THE FUNCTIONS AT THE SPECIFIED POINTS AND PERFORM THE REQUIRED OPERATIONS.



ParT (A): F(8) + G(8)

Step 1: EvaLuaTE F(8)
AsSUMING F(x) = x"2 + 5x, THEN:
F(8)=(8)"2+58
F(8)=064+40

F(8) =104

Step 2: EvaLuaTe G(8)

G(8)=28+1
G(8)=16+1
G(8)=17

Ster 3: Sum F(8) + G(8)
104+ 17 =121
ANSWER FOR (A):

\[

\eoxep{F(8) + G(8) =121}
\]

ParT (B): F(6) G(6)

Step 1: EvaruaTe F(6)

F(6)=6"2+56
F(6)=36+ 30
F(6) =66

Step 2: EvaLuaTte G(6)
G(6)=26+1
G(6)=12+1

G(6)=13

Step 3: MuLTIPLY F(6) G(6)
66 13 =858

ANSWER FORr (B):

\[

\Boxeo{F(6) \TiMes G(6) = 8583
\]



PART (C)Z ADDITIONAL CALCULATION OR CLARIFICATION

THE PROBLEM STATEMENT PROVIDES ONLY PARTS (A) AND (B), BUT MENTIONS “(C)” WITHOUT FURTHER INSTRUCTIONS.
USUALLY, IN SUCH PROBLEMS, PART (C) MIGHT INVOLVE EVALUATING A DIFFERENT COMBINATION OR A NEW EXPRESSION.

POTENTIAL PART (C) POSSIBILITIES:

- EVALUATE F AT A DIFFERENT POINT, E.G., F(O)

- EVALUATE G AT A DIFFERENT POINT, E.G., G(0O)

- FinD F(8) G(6) OrR OTHER MIXED OPERATIONS

- DERIVE A COMBINED EXPRESSION SUCH AS F(x) + G(x), THEN EVALUATE AT CERTAIN POINTS

ASSUMING THE MOST COMMON SCENARIO:

LET's supposE PART (C) ASks To EVALUATE F(8) G(8), SIMILAR TO THE PREVIOUS PARTS, OR PERHAPS TO FIND F(8) -
G(8).

HypoTHeTICAL PART (¢): CaLcuLaTe F(8) G(8)

STeP 1: USE PREVIOUSLY CALCULATED VALUES

F(8) =104
G(8)=17

STEP 2: MULTIPLY
104 17 =1768

ANSWER FORr (C):

\[
\Boxep{F(8) \TiMes G(8) = 1768}
\]

SUMMARY OF RESULTS

| PART | ExPression | CALCULATION | REsULT |
R e — ——
| (A)|F(8)+G(8)| 104+ 1711271

| (&) |F(6) G(6)]| 6613|858

| (c)|F(8)G(8)| 104 1711768 ]|

ADDITIONAL TIPS FOR SOLVING SIMILAR PROBLEMS

- ALWAYS CLARIFY AMBIGUOUS NOTATION: \W/HEN ENCOUNTERING EXPRESSIONS LIKE “X5,” VERIFY WHETHER IT MEANS “x 5”
OR SOME OTHER OPERATION.



- EVALUATE STEP-BY-STEP: BREAK DOWN EACH FUNCTION EVALUATION SEPARATELY BEFORE COMBINING.

- USE PARENTHESES FOR CLARITY: WHEN SUBSTITUTING VALUES, WRITE EXPRESSIONS FULLY TO AVOID MISTAKES.

- DOUBLE-CHECK CALCULATIONS: ARITHMETIC ERRORS ARE COMMON, SO VERIFY EACH STEP.

- UNDERSTAND THE CONTEXT: RECOGNIZE THE PATTERN OF THE PROBLEM TO ANTICIPATE POSSIBLE PARTS OR OPERATIONS.

ConNcLuUsIoN: MASTERING FUNCTION EVALUATIONS AND OPERATIONS

UNDERSTANDING HOW TO EVALUATE FUNCTIONS AT SPECIFIC POINTS AND PERFORM OPERATIONS LIKE ADDITION AND
MULTIPLICATION IS FUNDAMENTAL IN ALGEBRA. THIS PROBLEM DEMONSTRATES THE IMPORTANCE OF:

- CORRECTLY INTERPRETING FUNCTION NOTATION

- CAREFULLY CALCULATING EACH VALUE

- COMBINING RESULTS TO SOLVE THE GIVEN PARTS

BY MASTERING THESE SKILLS, STUDENTS CAN CONFIDENTLY APPROACH MORE COMPLEX PROBLEMS INVOLVING FUNCTIONS, THEIR

EVALUATIONS, AND OPERATIONS, WHICH ARE ESSENTIAL IN HIGHER-LEVEL MATHEMATICS SUCH AS CALCULUS, ALGEBRA, AND
APPLIED MATHEMATICS.

REMEMBER: ALWAYS VERIFY THE INTERPRETATION OF THE FUNCTIONS AND PERFORM CALCULATIONS CAREFULLY TO ENSURE
ACCURACY IN YOUR SOLUTIONS.

FREQUENTLY AskeD QUESTIONS

WHAT IS THE VALUE ofF F(8) IF F(x) = x*2 + x5°?
F(8)=8"2+85=064+40=104.

How po you comMpuTe G(8) IF G(x) = 2x + 1?
G(8)=28+1=16+1=17.

WHAT Is THE suM oF F(8) anp G(8)?
F(8)+G(8)=104+17=121.

CaLcuLATE F(6) Given F(x) = x*2 + x5.
F(6)=6"2+65=36+30=66.

WHAT I1s G(6) IF G(x) = 2x + 1?
G(6)=26+1=12+1=18.

How Do You FIND THE PRODUCT oF F(6) anp G(6)?
F(6) G(6) =66 13 =858.



\WHAT IS THE VALUE oF F(8) + G(8)?
F(8)+G(8)=104+17=121.

\WHAT IS THE VALUE oF F(6) G(6)?
F(6) G(6) =66 13 =858.

IF F(x) = x"2 + x5 AND G(X) = 2X + 1, WHAT ARE THE COMBINED RESULTS FOR
x=8 AND X=6°
For x=8: F(8)+G(8)=121; For x=6: F(6)G(6)=858.

ADDITIONAL RESOURCES

MATHEMATICS IN Focus: ANALYZING FUNCTION OPERATIONS THROUGH A TEXTBOOK EXERCISE

MATHEMATICS, OFTEN REGARDED AS THE UNIVERSAL LANGUAGE OF LOGIC AND PROBLEM~SOLVING, PLAYS A CRUCIAL ROLE IN
DEVELOPING ANALYTICAL SKILLS AND FOSTERING CRITICAL THINKING. ONE OF THE FUNDAMENT AL CONCEPTS IN MATHEMATICS IS
THE STUDY OF FUNCTIONS—RULES THAT ASSIGN EACH INPUT EXACTLY ONE OUTPUT. UNDERSTANDING HOW TO EVALUATE
FUNCTIONS AT SPECIFIC POINTS AND PERFORM OPERATIONS SUCH AS ADDITION AND MULTIPLICATION ON THESE FUNCTIONS IS
ESSENTIAL FOR LEARNERS AIMING TO MASTER ALGEBRAIC CONCEPTS.

IN THIS ARTICLE, WE DELVE INTO A TEXTBOOK EXERCISE THAT OFFERS A COMPREHENSIVE LOOK AT THESE OPERATIONS,
SPECIFICALLY FOCUSING ON Two FUNCTIONS: \( F(x) \) anp \( G(x) \). WE WILL EXPLORE THE PROBLEM'S COMPONENTS IN
DETAIL, PROVIDING INSIGHTS INTO THE UNDERLYING PRINCIPLES, STEP-BY-STEP CALCULATIONS, AND THE SIGNIFICANCE OF EACH
OPERATION. WHETHER YOU'RE A STUDENT SEEKING CLARITY OR AN EDUCATOR AIMING TO REINFORCE KEY CONCEPTS, THIS
REVIEW AIMS TO ENHANCE YOUR UNDERSTANDING OF FUNCTION EVALUATION AND COMBINATION.

UNDERSTANDING THE FUNCTIONS: DEFINITIONS AND SIGNIFICANCE

DeriniNG \( F(x) \) ano \( G(x) \)

THE EXERCISE INTRODUCES TWO FUNCTIONS:

- FuncTion \( F(x) \): Derined as \( F(x) = x"2 + x5 \).
- FuncTion \( G(x) \): Derined as \( G(x) = 2x + 1 \).

AT FIRST GLANCE, \( F(x) \) APPEARS TO BE A QUADRATIC EXPRESSION WITH AN ADDED TERM, WHILE \( G(x) \) IS A LINEAR
FUNCTION. CLARIFYING THE NOTATION IS ESSENTIAL; THE EXPRESSION \( x5 \) Is TYPICALLY INTERPRETED AS \( x \TiMES 5 ),
1E., \( 5x \). THererore, THE FUNCTION \( F(x) \) sIMPLIFIES TO:

\[
F(x) =x"2 + 5x
\]

THIS FORM IS FAMILIAR AS A QUADRATIC FUNCTION WITH COEFFICIENTS 1 (For \( X2 \)) anD 5 (For THE \( x \) TERM).
UNDERSTANDING THIS STRUCTURE IS FUNDAMENTAL BECAUSE IT INFLUENCES HOW THE FUNCTION BEHAVES GRAPHICALLY AND
ALGEBRAICALLY.



SiMILARLY, \( G(x) \) IS A STRAIGHTFORW ARD LINEAR FUNCTION:

\[
G(x)=2x+1
\]

THIS FUNCTION HAS A SLOPE OF 2, INDICATING THE RATE OF CHANGE OF \( G(x) \) wiTH respecT To \( x \), AND A Y-
INTERCEPT AT 1.

IMPORTANCE OF FUNCTION EVALUATION

CALCULATING THE VALUE OF FUNCTIONS AT SPECIFIC POINTS—SUCH AS \( x=8 \) or \( x=6 \)—Is A CORE SKILL IN
ALGEBRA. |T ALLOWS US TO UNDERSTAND THE BEHAVIOR OF FUNCTIONS AT PARTICULAR INPUTS, WHICH CAN BE USEFUL IN
APPLICATIONS RANGING FROM PHYSICS TO ECONOMICS. MOREOVER, COMBINING FUNCTIONS THROUGH ADDITION OR
MULTIPLICATION PROVIDES DEEPER INSIGHTS INTO HOW DIFFERENT MATHEMATICAL RELATIONSHIPS INTERACT.

PART (A): CaLcuLaTing \( F(8) + G(8) \)

STEP-BY-STEP CALCULATION

LET'S EXAMINE THE TASK OF EVALUATING AND SUMMING THE FUNCTIONS AT \( x=8 \).
Step 1: CompuTte \(F(8) \)

USING THE SIMPLIFIED FORM:

\[
F(8)=8"2+5\TiMes 8
\]

CALCULATIONS:

-\(8"2=1064))
-\(5\1Mes 8 =40)

ADDING THESE:

\[
F(8)=064+40= 104
\]

Step 2: CompuTte \( G(8) \)

USING THE FUNCTION:

\[
G(8)=2\TiMes 8 + 1
\]

CALCULATIONS:

-\(2\TMes 8 =16))
- Aop 1:



\[
G(8)=16+1=17
\]

Ster 3: Sum \(F(8) \) ano \( G(8) \)

\[
F(8)+G(8)=104+17 =121
\]

RESULT:

\l

\Boxen{

F(8) +G(8)=121
}

\]

THIS OPERATION EXEMPLIFIES THE STRAIGHTFORW ARD NATURE OF EVALUATING FUNCTIONS AT SPECIFIC POINTS AND THEN
PERFORMING BASIC ARITHMETIC.

PART (B): CaLcuLaTING \( F(6) \TiMes G(6) \)

STEP-BY-STEP CALCULATION

NEXT, THE TASK INVOLVES EVALUATING BOTH FUNCTIONS AT \( X=6 \) AND MULTIPLYING THE RESULTS.
Step 1: CompuTte \(F(6) \)

USING THE QUADRATIC FORM:

\[

F(6) =672+ 5\TiMes 6
\]

CALCULATIONS:
-\(6"2=36\)
-\(5\1iMes 6 =30)
ApD:

\[

F(6)=36+30=66

\]

Step 2: CompuTe \( G(6) \)
USING THE LINEAR FUNCTION:

\[
G(6)=2\TiMES 6 + 1
\]



CALCULATIONS:

-\(2\TiMes 6=12))
- Aop 1:

\[
G(6)=12+1=13
\]

Step 3: MuLTIPLY \(F(6) \) ano \( G(6) \)

\[
F(6) \TiMes G(6) = 66 \TiMes 13

\]
CALCULATIONS:

- MULTIPLY DIRECTLY:

\[
66 \TiMes 13 = (60 + 6) \1iMes 13 = (60 \1imMes 13) + (6 \TiMes 13) =780+ 78 =858

\]

RESULT:

\l

\BOXED{
F(6) \TiMes G(6) = 858
}

\]

THIS OPERATION DEMONSTRATES HOW EVALUATING FUNCTIONS AT GIVEN POINTS CAN BE COMBINED THROUGH MULTIPLICATION,
OFTEN REVEALING MORE COMPLEX RELATIONSHIPS BETWEEN THE FUNCTIONS.

PART (C): EXTENDING THE ANALYSIS

THE ORIGINAL EXERCISE HINTS AT FURTHER EXPLORATION, POSSIBLY INVOLVING ADDITIONAL OPERATIONS OR EVALUATIONS.
W/HILE THE EXACT EXPRESSION FOR PART (C) ISN'T PROVIDED, WE CAN INFER THAT IT MIGHT INVOLVE CONCEPTS SUCH AS:

- FuncTion composiTion, E.G., \( F(G(x)) \) or \( G(F(x)) \),
- ADDITIONAL EVALUATIONS AT DIFFERENT POINTS,
- OR PERHAPS DIFFERENCES OR RATIOS OF THE FUNCTIONS.

LET’S BRIEFLY ANALYZE THESE POSSIBILITIES TO DEEPEN UNDERSTANDING.

PossieLE ExTENSION: FUNCTION COMPOSITION

Suppost PART (c) Asks For \( F(G(4)) \), wHicH INvoLVEs coMposiNG \( F \) with \( G \).
- FirsT, evaLUATE \( G(4) \):

\[
G(4)=2\TMes 4+ 1=8+1=9
\]



- NexT, suesTITUTE \( 9 \) nTo \(F \):

\[
F(9)=9"2+5\TMes 9 =81 +45=126
\]

THus,

\[
F(G(4)) =126
\]

THIS ILLUSTRATES THE CONCEPT OF COMPOSITION AND HOW IT ALLOWS US TO EVALUATE FUNCTIONS IN NESTED MANNERS,
HIGHLIGHTING THE INTERCONNECTEDNESS OF FUNCTIONS.

ALTERNATIVE: RATIOS OR DIFFERENCES

ALTERNATIVELY, IF PART (C) INVOLVES CALCULATING THE RATIO \( \FRAC{F(8)HG(8)} \):

\[
\rRAC{F(8)}{G(8)} = \rrac{1043}{173 \aPProX 6.12

\]

Or PerHAPS THE DIFFERENCE \( F(6) - G(6) \):

\(
66-13=53
\]

EACH OPERATION PROVIDES DIFFERENT INSIGHTS INTO THE RELATIONSHIPS BETWEEN THE FUNCTIONS.

ANALYTICAL INSIGHTS AND BROADER SIGNIFICANCE

UNDERSTANDING FUNCTION BEHAVIOR

EVALUATING FUNCTIONS AT SPECIFIC POINTS REVEALS THEIR BEHAVIOR AND GROWTH PATTERNS. FOR INSTANCE, \( F(x) = x"2
+ 5% \) IS QUADRATIC, EXHIBITING A PARABOLIC SHAPE, WHILE \( G(x) = 2x + 1 \) 1s LiNear. AT LARGER \( x \), \( F(x)
\) Grows FASTER THAN \( G(x) \), A FACT OBSERVABLE THROUGH DIRECT COMPUTATION OR GRAPHING.

OPERATIONS ON FUNCTIONS: ADDITION AND MULTIPLICATION
THE EXERCISE UNDERSCORES TWO FUNDAMENTAL OPERATIONS:!
- ADDITION: COMBINING FUNCTIONS BY SUMMATION, USEFUL IN MODELING COMBINED EFFECTS OR CUMULATIVE QUANTITIES.

- MULTIPLICATION: PRODUCING A NEW FUNCTION THAT REPRESENTS JOINT VARIATIONS, OFTEN USED IN PROBABILITY AND
PHYSICS CONTEXTS.

UNDERSTANDING THESE OPERATIONS ENHANCES THE ABILITY TO MANIPULATE AND INTERPRET FUNCTIONS IN DIVERSE
MATHEMATICAL SCENARIOS.



IMPLICATIONS FOR MATHEMATICAL LITERACY

MASTERING THESE EVALUATIONS AND OPERATIONS CONTRIBUTES TO DEVELOPING MATHEMATICAL LITERACY, CRITICAL FOR
ADVANCED STUDIES IN CALCULUS, ALGEBRA, AND APPLIED MATHEMATICS. THEY FORM BUILDING BLOCKS FOR UNDERSTANDING
MORE COMPLEX CONCEPTS SUCH AS DERIVATIVES, INTEGRALS, AND FUNCTIONAL TRANSFORMATIONS.

ConNcLusIoN: THE SIGNIFICANCE OF FUNCTION EVALUATION AND OPERATIONS

THE EXERCISE FROM THE TEXTBOOK EXEMPLIFIES CORE ALGEBRAIC SKILLS THAT ARE FOUNDATIONAL TO HIGHER MATHEMATICS.
EvaLuaTing \( F(x) \) ano \( G(x) \) AT SPECIFIC POINTS AND PERFORMING OPERATIONS LIKE ADDITION AND MULTIPLICATION
NOT ONLY REINFORCE PROCEDURAL PROFICIENCY BUT ALSO DEEPEN CONCEPTUAL UNDERSTANDING OF HOW FUNCTIONS BEHAVE
AND INTERACT.

BY SYSTEMATICALLY DISSECTING EACH COMPONENT, FROM DEFINING FUNCTIONS TO PERFORMING CALCULATIONS, LEARNERS CAN
BUILD CONFIDENCE IN THEIR PROBLEM~-SOLVING ABILITIES. MOREOVER,
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