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F(x)=x+5 AND G(x)=x"((3)/(2)) Fino THe FormMuLA For (F+G)(x) AND SIMPLIFY YOUR ANSWER. THEN FIND THE
DoMAIN

UNDERSTANDING THE COMBINATION OF FUNCTIONS IS A FUNDAMENTAL ASPECT OF ALGEBRA AND CALCULUS. IN THIS ARTICLE, WE
WILL EXPLORE THE FUNCTIONS F(x) = x + 5 anD G(x) = x"{3/2}, FIND THE FORMULA FOR THEIR SUM, SIMPLIFY THE
EXPRESSION, AND DETERMINE THE DOMAIN OF THE RESULTING FUNCTION. WHETHER YOU'RE A STUDENT PREPARING FOR EXAMS OR
SOMEONE INTERESTED IN MATHEMATICAL FUNCTIONS, THIS COMPREHENSIVE GUIDE WILL CLARIFY THESE CONCEPTS WITH CLEAR
EXPLANATIONS AND EXAMPLES.

1. INTRODUCTION TO THE FUNcTIONs F(x) anp G(x)

BEFORE DIVING INTO THE COMBINATION OF THE FUNCTIONS, LET'S UNDERSTAND EACH FUNCTION INDIVIDUALLY.

1.1. THE FUNCTIONF(X) = x + 5

- TyPE oF FUNCTION: LINEAR FUNCTION
- GRAPH CHARACTERISTICS: A STRAIGHT LINE WITH A SLOPE OF 1 AND A Y-INTERCEPT AT 5
- DoMAIN: ALL REAL NUMBERS (SINCE YOU CAN PLUG ANY REAL NUMBER INTO X)

1.2. THe FuncTion G(x) = x*{3/2}

- TYPE OF FUNCTION: POWER FUNCTION, MORE SPECIFICALLY, A FRACTIONAL EXPONENT FUNCTION

- EXPRESSION EXPLANATION:

- THE EXPONENT 3/2 cAN BE REWRITTEN AS (x*{1/23)"3

- x™1/23 IS THE SQUARE ROOT OF X

- GRAPH CHARACTERISTICS: STARTS AT THE ORIGIN, INCREASING FOR X > O, WITH A SHAPE SIMILAR TO A CUBIC ROOT
FUNCTION BUT SCALED

- DoMAIN: X > O (SINCE THE SQUARE ROOT FUNCTION IS ONLY DEFINED FOR NON-NEGATIVE REAL NUMBERS IN THE REAL NUMBER
SYSTEM)

2. FinoING (F + G6)(x): THE SUM OF THE FUNCTIONS

THE SUM OF TWO FUNCTIONS, OFTEN DENOTED AS (F + G)(X)/ INVOLVES ADDING THE VALUES OF THE TWO FUNCTIONS FOR
EACH X IN THEIR COMMON DOMAIN.

2.1. THe FormuLA For (F + 6)(x)

To Fno (F + 6)(x):



\[(F+ 6)(x) = F(x) + G(x) \]

SUBSTITUTING THE GIVEN FUNCTIONS:
\[(F+6)(x)=(x+5)+x"{3/2}\]

THIS EXPRESSION COMBINES A LINEAR TERM WITH A RADICAL POWER TERM.

2.2. SiMPLIFICATION oF (F + 6)(x)

THe SUM IS ALREADY IN ITS SIMPLEST FORM:
\[(F+6)(x)=x+5+x"{3/2}\]

SINCE THE TERMS ARE OF DIFFERENT TYPES (LINEAR AND RADICAL PO\X/ER)/ THERE'S NO FURTHER ALGEBRAIC SIMPLIFICATION
UNLESS FACTORING OR OTHER ADVANCED TECHNIQUES ARE INVOLVED, WHICH ARE NOT APPLICABLE HERE.

3. DoMaiN of (F + 6)(x)

UNDERSTANDING THE DOMAIN OF THE COMBINED FUNCTION IS CRITICAL, ESPECIALLY BECAUSE EACH INDIVIDUAL FUNCTION HAS ITS
OWN DOMAIN RESTRICTIONS.

3.1.DoMaINOFF(x) =x + 5

- THe poMAIN ofF F(x) Is aLL reaL NuMeers: \(A\MaTHBB{R}\)

3.2. DoMalIN oF G(x) = x*{3/2}

- THe poMAIN ofF G(x) Is X > O BECAUSE:
- THe sQuARE rRooT FUNCTION \(\s@QrT{x3}\) Is ONLY DEFINED FOR X > O
- Raising \(\s@rT{x}\) To THE THIRD POWER DOESN'T RESTRICT THE DOMAIN FURTHER

3.3. DoMalIN of (F + 6)(x)

- SINce (F + 6)(x) INVOLVES ADDING F(x) AND G(X), THE DOMAIN IS CONSTRAINED BY THE MORE RESTRICTIVE DOMAIN, WHICH
Isx2>0.

- THEREFORE, THE DOMAIN OF (F + G)(X) Is:

\[ \soxeo{ \text{Domain} =[O, \iNFTY) } \]

THIS MEANS THE COMBINED FUNCTION IS DEFINED FOR ALL REAL X STARTING FROM O AND EXTENDING TO POSITIVE INFINITY.



4. PRACTICAL EXAMPLES AND APPLICATIONS

(UNDERSTANDING THE COMBINED FUNCTION (F + G)(X) CAN BE USEFUL IN VARIOUS REAL-WORLD SCENARIOS AND MATHEMATICAL
PROBLEMS.

4.1. ExaAMPLE CALCULATIONS

-ATx=0:
\[F+6)0)=0+5+0%3/2}=0+56+0=5]
-ATx =4

\[(F+6)(4)=4+5+4"3/2}\]

CaLcuLate \(4"{3/2}\):
\[47{3/2}=(4"{1/2)"3 =(2)"3 =8 \]

So,
\[(Fre)Xd)=4+5+8=17\]
-ATX=9:
\[(F+6)(9)=9+5+9%3/2}\]
CaLcuLate \(9"{3/2}\):
\[97{3/2}=(9"{1/2})"3 =(3)"3 =27 \]
Thus,

ME+e)(D=9+5+27=41\]

4.2. APPLICATIONS IN PHYSICS AND ENGINEERING

- THE LINEAR PART \(X + 5\) MIGHT REPRESENT A LINEAR RELATIONSHIP, SUCH AS DISPLACEMENT OVER TIME WITH AN INITIAL
OFFSET.

- THE RADICAL PART \(x"{3/2}\) CouLD MODEL PHENOMENA INVOLVING POWER-LAW GROWTH OR DECAY, SUCH AS CERTAIN
TYPES OF ENERGY OR MATERIAL DEFORMATION.

- COMBINING THESE FUNCTIONS ALLOWS MODELING COMPLEX SYSTEMS WHERE MULTIPLE FACTORS INFLUENCE THE OUTCOME
SIMULTANEOUSLY.

5. VISUALIZING THE FUNCTIONS AND THEIR SUM

GRAPHICAL REPRESENTATION HELPS IN UNDERSTANDING THE BEHAVIOR OF THE FUNCTIONS.



5.1.GRAPHOFF(x) =x+ 5

- A STRAIGHT LINE CROSSING THE Y-AXIS AT &
- SLOPE OF ], INDICATING A STEADY INCREASE

5.2. GraPH ofF G(x) = x*{3/2}

- STARTS AT THE orIGIN (0,0)
- CURVE RISES GRADUALLY FOR X > 0O
- STEEPNESS INCREASES AS X INCREASES

5.3.GraPHOF (F+ 6)(X) =x + 5 + x*{3/2}

- COMBINATION OF LINEAR AND RADICAL GROW TH
- For x > 0, THE CURVE STARTS AT (0,5) AND RISES, WITH THE SHAPE INFLUENCED BY BOTH COMPONENTS

USING GRAPHING TOOLS OR GRAPHING CALCULATORS CAN PROVIDE VISUAL INSIGHTS INTO THE COMBINED FUNCTION'S BEHAVIOR
ACROSS ITS DOMAIN.

6. SUMMARY AND KEY TAKEAWAYS

- THE SUM OF THE FUNCTIONS F(x) = x + 5 anp G(x) = x*{3/2} Is:
\[(F+e)(x)=x+5+x*{3/2}\]

- THe boMAIN of (F + 6)(x) Is x > O, BECAUSE G(X) INVOLVES A SQUARE ROOT, WHICH IS ONLY DEFINED FOR NON-NEGATIVE
X.

- THE COMBINED FUNCTION INCLUDES BOTH LINEAR AND RADICAL COMPONENTS, WHICH INFLUENCE ITS SHAPE AND GROWTH RATE.
- UNDERSTANDING THESE CONCEPTS IS ESSENTIAL FOR SOLVING COMPLEX ALGEBRAIC PROBLEMS AND APPLYING FUNCTIONS IN
VARIOUS SCIENTIFIC FIELDS.

7. CONCLUSION

COMBINING FUNCTIONS IS A CORE SKILL IN MATHEMATICS THAT ENABLES THE MODELING OF COMPLEX RELATIONSHIPS. By
CAREFULLY ANALYZING THE INDIVIDUAL FUNCTIONS, PERFORMING ADDITION, SIMPLIFYING THE EXPRESSION, AND DETERMINING THE
DOMAIN, WE GAIN A COMPREHENSIVE UNDERSTANDING OF THE RESULTING FUNCTION'S BEHAVIOR. REMEMBER TO ALWAYS
CONSIDER THE RESTRICTIONS IMPLIED BY EACH COMPONENT FUNCTION, ESPECIALLY WHEN DEALING WITH RADICALS AND
FRACTIONAL EXPONENTS. W/ITH PRACTICE, THESE TECHNIQUES BECOME INTUITIVE, ALLOWING FOR EFFECTIVE PROBLEM-SOLVING
IN ADVANCED MATHEMATICS AND REAL-WORLD APPLICATIONS.

FREQUENTLY AskeD QUESTIONS



W/HAT IS THE FORMULA FOR (F + G)(X) GIven F(x) = x + 5 anp 6(x) = x*(3/2)?
(F+a6)(x) =(x+5)+x"(3/2)

How DO YOU SIMPLIFY THE EXPRESSION FOR (F + 6)(x) WHEN F(x) = X + 5 AND G(X)
= x"(3/2)?

THe siMPLIFIED FORM IS (F + G)(x) = x + 5 + x(3/2)

W/HAT IS THE DOMAIN ofF (F + G)(X) = x + 5§ + x*(3/2)?

THe boMAIN IS X > 0 Because X (3/2) 1s oNLY REAL FOr X > 0.

W/Hy IS THE DoMAIN of G(X) = x*(3/2) rResTRICTED TO X > 0?

Because x"(3/2) INVOLVES A SQUARE ROOT, WHICH IS ONLY DEFINED FOR X > O IN THE REAL NUMBERS.

CAN You ExpPress (F + G)(X) IN A FACTORED FORM?

NOT EASILY, SINCE THE SUM INVOLVES A LINEAR TERM AND A FRACTIONAL POWER, SO IT REMAINS AS X + 5 + x"(3/2).

Is THE FUNCTION (F + G)(X) CONTINUOUS ON ITS DOMAIN?

YES, BECAUSE BOTH COMPONENTS ARE CONTINUOUS FOR X > O, SO THEIR SUM IS ALSO CONTINUOUS THERE.

How poes THE DOMAIN oF (F + G)(X) COMPARE TO THE INDIVIDUAL DOMAINS OF F(X)
AND G(X)?

SINCE F(x) = X + 5 IS DEFINED FOR ALL REAL X, BUT G(x) = x"(3/2) 15 oNLY FOR X > O, THE DOMAIN OF (F + G)(X) IS X >
0.

\WHAT ARE SOME REAL-WORLD APPLICATIONS OF COMBINING FUNCTIONS LIKE F AND G?

COMBINING FUNCTIONS LIKE THESE CAN MODEL SCENARIOS WHERE A LINEAR PROCESS (F) AND A NONLINEAR PROCESS (G)
INTERACT, SUCH AS IN PHYSICS OR ECONOMICS WHEN ANALYZING COMBINED EFFECTS.

ADDITIONAL RESOURCES

MATHEMATICS
UNLOCKING THE PowEr of FUNCTION CoMPOSITION AND DoMAIN ANALYSIS: A Deep Dive INTo F(x) anp G(x)

INTRODUCTION

MATHEMATICS, OFTEN REGARDED AS THE LANGUAGE OF THE UNIVERSE, OFFERS A FASCINATING WINDOW INTO THE RELATIONSHIPS
BETWEEN QUANTITIES. AMONG ITS CORE CONCEPTS ARE FUNCTIONS—RULES THAT ASSIGN EACH INPUT A SPECIFIC OUTPUT.
TODAY, WE'LL EXPLORE TWO PARTICULAR FUNCTIONS: F(x) = x + 5 aND G(x) = x"{3/2}. OUR GOAL IS TO COMBINE THESE
FUNCTIONS TO FIND (F + G)(X), SIMPLIFY THE EXPRESSION, AND DETERMINE ITS DOMAIN.

THIS EXPLORATION ISN’T JUST ABOUT CRUNCHING NUMBERS; IT's A JOURNEY INTO UNDERSTANDING HOW FUNCTIONS INTERACT,
HOW THEIR DOMAINS INFLUENCE THEIR BEHAVIORS, AND HOW THESE CONCEPTS APPLY IN REAL-WORLD CONTEXTS LIKE
ENGINEERING, PHYSICS, AND DATA ANALYSIS. THINK OF IT AS A PRODUCT REVIEW, BUT FOR MATHEMATICAL



FUNCTIONS—EXAMINING THEIR FEATURES, LIMITATIONS, AND OPTIMAL USE CASES.

(UNDERSTANDING THE INDIVIDUAL FUNCTIONS
BEFORE COMBINING THE FUNCTIONS, IT'S CRUCIAL TO UNDERSTAND EACH ONE THOROUGHLY.
F(x)=x+5

- TYPE: LINEAR FUNCTION

- FEATURES:

- ADDS 5 TO ANY INPUT X.

- GRAPHICALLY, IT'S A STRAIGHT LINE WITH A SLOPE OF 1.

- Domalin: ALL ReaL NUMBers (\(\MaTHBB{R}\))

- Rance: ALL ReaL NuMBers (\(\MATHBB{R}\))

- APPLICATIONS:

- USED TO MODEL CONSTANT SHIFTS OR OFFSETS.

- EXAMPLE: ADJUSTING TEMPERATURE READINGS, ADDING A FIXED VALUE TO MEASUREMENTS.

GO0 =x"{3/2}

- TYPE: POWER FUNCTION WITH A FRACTIONAL EXPONENT

- FEATURES:

- THe exPoNeNT \(3/2\) can Be INTERPRETED AS \(\sqrT{x"3}\).

- WHeN exPReSSED AS \(\SQRT{x"3}\), IT EMPHASIZES THE DOMAIN RESTRICTIONS.

- BEHAVIOR:

- For posiTiVe x, \(x*{3/2}\) Is REAL AND POSITIVE.

- For NEGATIVE X, \(x*{3/2}\) Is NOT REAL BECAUSE THE SQUARE ROOT OF A NEGATIVE NUMBER IS NOT REAL (UNLESS
CONSIDERING COMPLEX NUMBERS, WHICH IS BEYOND THE SCOPE HERE).

- DoMAIN:

- SINCE SQUARE ROOTS OF NEGATIVE NUMBERS ARE UNDEFINED IN REAL NUMBERS, THE DOMAIN Is \(x \GeQ 0\).
- RANGE:

- Since \(x*{3/23\) 1s Non-NEGATIVE FOr \(x \GeQ 0\), THe rANGE IS \(¥ \GeQ 0\).

ParT 1: FINDING THE ForMuLA For (F + G)(x)

THE SUM OF TWO FUNCTIONS, (F + G)(X), IS OBTAINED BY ADDING THEIR OUTPUTS FOR EACH INPUT X:

\[
(F + 6)(x) = F(x) + G(x)
\]

GIVEN THE FUNCTIONS:

\[

F(x)=x+5

\]

\[

G(x) = x"{3/2}
\]

THEREFORE:

\[
(F+o)(x)=(x+5)+x"{3/2}
\]



PART 2: SIMPLIFICATION OF THE EXPRESSION

THE COMBINED FUNCTION IS:

\[
F+ae)(x)=x+5+x"3/2}
\]

THIS EXPRESSION IS ALREADY IN A SIMPLIFIED FORM BECAUSE:

- THE TERMS ARE NOT LIKE TERMS AND CANNOT BE COMBINED ALGEBRAICALLY.
- THE EXPRESSION IS CLEAR AND EXPLICITLY SHOWS THE SUM OF A LINEAR TERM AND A FRACTIONAL POWER TERM.

FINAL SIMPLIFIED FORMULA:

\l

\BOXED{
(F+6)(x)=x+5+x"3/2}
}

\]

ParT 3: DETERMINING THE DoMAIN oF (F + G)(x)

\UNDERSTANDING THE DOMAIN OF THE SUM INVOLVES CONSIDERING THE DOMAINS OF THE INDIVIDUAL FUNCTIONS.

DoMAIN oF F(x):

- ALL ReaL NUMBERS, \(\MATHBB{R}\), SINCE NO RESTRICTIONS EXIST.

DoMAIN oF G(x):

- x > 0, BECAUSE THE SQUARE ROOT OF A NEGATIVE NUMBER IS NOT REAL IN THE CONTEXT OF REAL-VALUED FUNCTIONS.
DoMaIN oF (F + G)(X):

- THE SUM IS DEFINED ONLY WHERE BOTH FUNCTIONS ARE DEFINED.
- SINce F(x) IS DEFINED EVERYWHERE, BUT G(x) 1S ONLY DEFINED FOR \(X \GEQ O\), THE OVERALL DOMAIN IS:

\[
\BOXED{
x \ceQ O
}
\]

THererFore, THE DOMAIN ofF \( (F + 6)(x) \) Is:

\l

\BoxED{
[0, \INFTY)
3

\]

VISUALIZING THE FUNCTION



W/HILE A DETAILED GRAPH ISN'T PART OF THIS ARTICLE, ENVISIONING THE COMBINED FUNCTION HELPS:

- For \(x \Geq 0\), THE FUNCTION STARTS AT \(x=0\):

\[

(F+6)0)=0+5+0%3/2}=5+0=5

\]

- As \(x\) INCREASES:

- THE LINEAR COMPONENT \(x + 5\) INCREASES STEADILY.

- THe FRACTIONAL POWER \(X"{3/2}\) GROWS FASTER THAN LINEAR FOR LARGE \(x\) BECAUSE OF THE ExPONENT \(3/2)),
WHICH COMBINES A SQUARE ROOT AND CUBE.

REAL-\¥/ ORLD APPLICATIONS AND RELEVANCE

UNDERSTANDING HOW TO COMBINE FUNCTIONS AND ANALYZE THEIR DOMAINS IS FUNDAMENTAL IN MANY SCIENTIFIC AND
ENGINEERING DISCIPLINES:

- ENGINEERING: DESIGNING SYSTEMS WHERE DIFFERENT COMPONENTS HAVE BEHAVIORS MODELED BY FUNCTIONS, AND THEIR
COMBINED OUTPUT MUST BE ANALYZED WITHIN SPECIFIC INPUT RANGES.

- PHysics: CALCULATING TOTAL ENERGY OR FORCE WHERE DIFFERENT LAWS APPLY OVER DIFFERENT RANGES.

- DATA ANALYSIS: COMBINING MODELS THAT OPERATE OVER SPECIFIC DATA RANGES, ENSURING THE COMBINED MODEL IS VALID
ONLY WITHIN THOSE RANGES.

SUMMARY AND KEY TAKEAWAYS
- THe coMBINED FUNCTION (F + G)(x) ForR F(x) = x + 5 anp G(x) = x™{3/2} Is:

\[

\BoxeD{
(F+a6)(x)=x+5+x"3/2}
}

\]

- THIS EXPRESSION IS ALREADY IN SIMPLIFIED FORM.

- THE DOMAIN OF THIS COMBINED FUNCTION IS \(x \GEQ 0\), REFLECTING THE DOMAIN RESTRICTIONS OF G(X).

- UNDERSTANDING THE DOMAIN IS CRUCIAL WHEN APPLYING FUNCTIONS TO REAL-WORLD PROBLEMS, AS IT DEFINES WHERE THE
MODEL OR CALCULATION IS VALID.

THIS EXPLORATION DEMONSTRATES THE ELEGANCE AND COMPLEXITY OF COMBINING FUNCTIONS, EMPHASIZING THE IMPORTANCE
OF DOMAIN CONSIDERATIONS. \W/HETHER YOU'RE A STUDENT, EDUCATOR, OR PROFESSIONAL, MASTERING THESE CONCEPTS
ENHANCES YOUR MATHEMATICAL TOOLKIT, EMPOWERING YOU TO MODEL, ANALYZE, AND INTERPRET A WIDE ARRAY OF
PHENOMENA WITH CONFIDENCE.
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