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IFY VARIES DIRECTLY As X, AND Y =6 WHEN X = 15, FIND Y WHEN X = 2.

UNDERSTANDING DIRECT VARIATION IS FUNDAMENTAL IN ALGEBRA AND VARIOUS REAL-WORLD APPLICATIONS. W/HEN A
QUANTITY Y VARIES DIRECTLY AS ANOTHER QUANTITY X, IT MEANS THAT Y INCREASES OR DECREASES PROPORTIONALLY WITH
X. THIS RELATIONSHIP CAN BE EXPRESSED MATHEMATICALLY AS Y = kX, WHERE K IS A CONSTANT OF PROPORTIONALITY. IN

THIS ARTICLE, WE WILL EXPLORE THE CONCEPT OF DIRECT VARIATION THOROUGHLY, ANALYZE THE GIVEN PROBLEM STEP BY
STEP, AND PROVIDE STRATEGIES TO SOLVE SIMILAR PROBLEMS EFFECTIVELY.

UNDERSTANDING DIRECT V ARIATION

WHAT Is DIRECT V ARIATION?

DIRECT VARIATION DESCRIBES A RELATIONSHIP BETWEEN TWO VARIABLES WHERE ONE VARIABLE IS PROPORTIONAL TO THE
OTHER. WHEN Y VARIES DIRECTLY AS X, IT IMPLIES THAT:

- As X INCREASES, Y INCREASES PROPORTIONALLY.
- As X DECREASES, Y DECREASES PROPORTIONALLY.

- THE RATIO Y /X REMAINS CONSTANT.

THIS RELATIONSHIP IS REPRESENTED MATHEMATICALLY AS:

\WHERE!:

=Y AND X ARE VARIABLES.
- K IS THE CONSTANT OF PROPORTIONALITY.

Key CHARACTERISTICS OF DIRECT VARIATION

- THE GRAPH OF Y VERSUS X IS A STRAIGHT LINE PASSING THROUGH THE oRIGIN (0,0).
- THE CONSTANT K CAN BE FOUND IF ANY PAIR OF VALUES (X, Y) IS KNOWN.
- THE RELATIONSHIP HOLDS TRUE FOR ALL VALUES WITHIN THE DOMAIN WHERE THE VARIATION APPLIES.

ExAMPLES OF DIRECT V ARIATION

- SPEED AND TRAVEL TIME (DISTANCE = SPEED X TIME).
- COST AND NUMBER OF ITEMS PURCHASED (TOTAL COST = COST PER ITEM X NUMBER OF ITEMS).
- FORCE AND ACCELERATION IN PHYSICS (FORCE VARIES DIRECTLY WITH ACCELERATION).



ANALYZING THE GIVEN PROBLEM

THE PROBLEM STATES:
IF Y VARIES DIRECTLY AS X, AND Y = 6 WHEN X = 15, FIND Y WHEN X = 2.

THIS PROBLEM INVOLVES THE CORE PRINCIPLES OF DIRECT VARIATION, AND SOLVING IT INVOLVES DETERMINING THE CONSTANT
OF PROPORTIONALITY AND THEN APPLYING IT TO FIND THE UNKNOWN VALUE.

STep 1: WRITE THE GENERAL EQUATION

SINCE Y VARIES DIRECTLY AS X, THE GENERAL FORM IS:

Step 2: FIND THE CONSTANT OF PROPORTIONALITY (k)

USING THE GIVEN DATA POINT (X = 15, Y = 6):

Y =«kX
6=kx15
SOLVE FOR k:
k=6/15
k=2/5

THUS, THE CONSTANT OF PROPORTIONALITY IS:

k=0.4

STeP 3:FIND Y WHEN X = 2

Now, SUBSTITUTE X = 2 INTO THE EQUATION:

Y =«kX
Y=04x%x2
Y=0.8

THererFoORE, WHEN X = 2, Y = (0.8.



(UNDERSTANDING THE SOLUTION PROCESS

W/HILE THE PROBLEM APPEARS STRAIGHTFORW ARD, UNDERSTANDING EACH STEP IS CRUCIAL FOR MASTERING SIMILAR QUESTIONS.

\WHY FIND THE CONSTANT OF PROPORTIONALITY?

BECAUSE THE RELATIONSHIP IS DIRECTLY PROPORTIONAL, THE CONSTANT K PROVIDES THE LINK BETWEEN Y AnD X. ONCEK IS
KNOWN, IT CAN BE USED TO FIND Y FOR ANY X WITHIN THE SAME RELATIONSHIP.

IMPORTANCE OF THE GIVEN V ALUES

THE KNOWN PAIR (X, Y) ALLOWS US TO DETERMINE K. W/ ITHOUT THIS, WE CANNOT ACCURATELY MODEL THE RELATIONSHIP.

APPLYING THE FORMULA FOR DIFFERENT V ALUES oF X

AFTER ESTABLISHING THE FORMULA, PLUGGING IN THE DESIRED X VALUE YIELDS THE CORRESPONDING Y.

ReAL-\WORLD APPLICATIONS OF DIRECT VARIATION

(UNDERST ANDING DIRECT VARIATION IS NOT JUST AN ACADEMIC EXERCISE; IT HAS PRACTICAL APPLICATIONS ACROSS VARIOUS
FIELDS:

PHYSICS

- FORCE AND ACCELERATION: ACCORDING TO NEWTON'S SECOND LAW, FORCE VARIES DIRECTLY WITH ACCELERATION WHEN
MASS IS CONSTANT (F = Ma).

EconoMics AND BUSINESS

- PRICING AND COST: TOTAL COST VARIES DIRECTLY WITH THE NUMBER OF ITEMS PURCHASED; IF EACH ITEM COSTS A FIXED
AMOUNT, TOTAL COST CAN BE CALCULATED DIRECTLY.

ENGINEERING

- MATERIAL STRENGTH: CERTAIN PROPERTIES SUCH AS STRESS AND STRAIN CAN HAVE DIRECT RELATIONSHIPS UNDER SPECIFIC
CONDITIONS.

EVERYDAY LIFE



- COOKING: THE TOTAL COOKING TIME VARIES DIRECTLY WITH THE NUMBER OF ITEMS BEING COOKED IF THEY REQUIRE SIMILAR
CONDITIONS.

ADDITIONAL EXAMPLES OF DIRECT V ARIATION PROBLEMS

To DEEPEN UNDERSTANDING, HERE ARE SOME PRACTICE PROBLEMS SIMILAR TO THE ONE DISCUSSED:

1. Y vARIES DIRECTLY AS X. Y = 10 WHEN X = 4. FiND Y WHEN X = 8.

2. THE COST OF RENTING A CAR VARIES DIRECTLY AS THE NUMBER OF DAYS RENTED. IF THE cosT IS $150 For 3 DAYS,
WHAT IS THE COST FOR 7 DAYS?

3. THE SPEED OF A VEHICLE VARIES DIRECTLY AS THE ENGINE'S POWER. IF A CAR WITH 200 HORSEPOWER TRAVELS AT 60
MPH, WHAT IS THE EXPECTED SPEED OF A CAR WITH 300 HORSEPOWER?

STRATEGIES FOR SOLVING DIRECT V ARIATION PROBLEMS

EFFECTIVE PROBLEM-SOLVING INVOLVES A SYSTEMATIC APPROACH:

1. RECOGNIZE IF THE RELATIONSHIP IS A DIRECT VARIATION

- LOOK FOR CLUES SUCH AS “VARIES DIRECTLY" OR A PROPORTIONAL STATEMENT.
- CHECK IF THE PROBLEM SUGGESTS A LINEAR RELATIONSHIP PASSING THROUGH THE ORIGIN.

2. WRITE THE GENERAL FORM

- EXPRESS THE RELATIONSHIP AS Y = kX.

3. USE KNOWN DATA POINTS TO FIND K

- SUBSTITUTE THE KNOWN VALUES INTO THE EQUATION TO SOLVE FOR K.

4. APPLY THE FORMULA TO FIND THE UNKNOWN

- PLUG IN THE DESIRED X VALUE TO COMPUTE Y.



5. VERIFY UNITS AND REASONABLENESS

- ENSURE THE UNITS ARE CONSISTENT.
- CHECK IF THE ANSWER MAKES SENSE IN THE CONTEXT.

CoMMON MISTAKES TO AvolD

- CONFUSING DIRECT AND INVERSE VARIATION: REMEMBER, INVERSE VARIATION INVOLVES A RECIPROCAL RELATIONSHIP, WHICH IS
DIFFERENT FROM DIRECT VARIATION.

- INCORRECTLY CALCULATING THE CONSTANT K: ALWAYS SUBSTITUTE THE KNOWN VALUES CAREFULLY.

- OVERLOOKING THE DOMAIN: ENSURE THE VALUE OF X USED FOR CALCULATIONS IS WITHIN THE DOMAIN IMPLIED BY THE
PROBLEM.

CONCLUSION

UNDERSTANDING HOW TO APPROACH PROBLEMS INVOLVING DIRECT VARIATION IS A VITAL SKILL IN ALGEBRA. THE PROBLEM "IF
Y VARIES DIRECTLY AS X, AND Y = 6 WHEN X = 15, FIND Y WHEN X = 2" PROVIDES A CLEAR EXAMPLE OF APPLYING THE
FUNDAMENTAL CONCEPTS. BY RECOGNIZING THE PROPORTIONAL RELATIONSHIP, CALCULATING THE CONSTANT OF VARIATION,
AND SUBSTITUTING THE DESIRED X VALUE, YOU CAN EFFICIENTLY FIND THE CORRESPONDING Y VALUE.

MASTERING THESE TECHNIQUES NOT ONLY ENHANCES YOUR ALGEBRAIC SKILLS BUT ALSO PREPARES YOU TO TACKLE REAL-
\WORLD PROBLEMS INVOLVING PROPORTIONAL RELATIONSHIPS ACROSS DIFFERENT DISCIPLINES. REMEMBER TO ALWAYS VERIFY

YOUR SOLUTIONS AND ENSURE THEY ALIGN WITH THE CONTEXT OF THE PROBLEM. W/ITH PRACTICE, SOLVING DIRECT VARIATION
PROBLEMS WILL BECOME A STRAIGHTFORWARD AND VALUABLE PART OF YOUR MATHEMATICAL TOOLKIT.

Key\woORDS: DIRECT VARIATION, PROPORTIONALITY, ALGEBRA, SOLVING FOR Y, CONSTANT OF PROPORTIONALITY,
MATHEMATICAL RELATIONSHIPS, PROBLEM-SOLVING, ALGEBRAIC EQUATIONS

FREQUENTLY ASkeD QUESTIONS

\WHAT DOES IT MEAN WHEN Y VARIES DIRECTLY AS X?

[T MEANS THAT Y IS DIRECTLY PROPORTIONAL TO X, SO AS X INCREASES OR DECREASES, Y INCREASES OR DECREASES
PROPORTIONALLY.

How DO YOU FIND THE CONSTANT OF VARIATION WHEN Y VARIES DIRECTLY AS X?

YOU FIND THE CONSTANT BY DIVIDING Y BY X USING THE GIVEN VALUES, LE., k = Y / X.

GIVEN Y = 6 WHEN X = 15, HOW DO YOU DETERMINE THE CONSTANT OF VARIATION?
CALCULATEK =06/ 15=2/ 5.



How Do YOU FIND Y WHEN X = 2 USING THE VARIATION RELATIONSHIP?
Use Y =k X,so0Y =(2/5)2=4/5.

\WHAT IS THE VALUE OF Y WHEN X = 2 IN THIS PROBLEM?
Y =0.8 or 4/5.

CAN YOU EXPLAIN THE STEPS TO SOLVE FOR Y IN A DIRECT VARIATION PROBLEM?

YES, FIRST FIND THE CONSTANT OF VARIATION USING GIVEN VALUES, THEN USE THE FORMULA Y =k X WITH THE NEW X TO
FIND Y.

IS THE RELATIONSHIP BETWEEN X AND Y LINEAR IN DIRECT VARIATION PROBLEMS?

YES/ THE RELATIONSHIP IS LINEAR BECAUSE Y CHANGES PROPORTIONALLY WITH X.

ADDITIONAL RESOURCES
IFY VARiES DIRECTLY As X, AND Y = 6 WHEN X = 15, FIND Y WHEN X = 2

UNDERSTANDING THE RELATIONSHIP BETWEEN VARIABLES IS A FUNDAMENTAL ASPECT OF ALGEBRA, WITH DIRECT VARIATION
BEING ONE OF THE MOST STRAIGHTFORWARD CONCEPTS. THE PROBLEM STATEMENT, “IF Y VARIES DIRECTLY AS X, AND Y = 6
WHEN X = 15, FIND Y WHEN X = 2,” PROVIDES AN EXEMPLARY SCENARIO TO EXPLORE THE PRINCIPLES OF DIRECT VARIATION,
THEIR MATHEMATICAL REPRESENTATIONS, AND PRACTICAL APPLICATIONS. THIS ARTICLE DELVES INTO THE CONCEPT OF DIRECT
VARIATION, EXPLORES METHODS TO SOLVE SUCH PROBLEMS, AND DISCUSSES THEIR SIGNIFICANCE IN VVARIOUS FIELDS.

THe CoNCEPT oF DIRECT VARIATION
DEFINING DIRECT V ARIATION
IN ALGEBRA, TWO VARIABLES ARE SAID TO VARY DIRECTLY IF THEIR RELATIONSHIP CAN BE EXPRESSED AS A PROPORTIONALITY.

SPECIFICALLY, Y VARIES DIRECTLY AS X IF THERE EXISTS A CONSTANT K, KNOWN AS THE CONSTANT OF VARIATION, SUCH
THAT:

\l
Y
\]

=kX

THIS MEANS THAT FOR EVERY UNIT INCREASE IN X, Y INCREASES BY A CONSTANT MULTIPLE, K. THE PROPORTIONALITY
CONSTANT CAPTURES THE STRENGTH AND RATE OF CHANGE OF THE RELATIONSHIP.

CHARACTERISTICS OF DIRECT V ARIATION

- LINEAR RELATIONSHIP: GRAPHICALLY, THE RELATIONSHIP BETWEEN X AND Y IS A STRAIGHT LINE PASSING THROUGH THE ORIGIN
(0,0).

- ConsTANT RATIO: THE RATIO \(\FRAC{Y }{X}\) REMAINS CONSTANT FOR ALL VALUES WITHIN THE DOMAIN, LE.,
\(\rrAC{Y3{X} = k\).

- PREDICTABILITY: KNOWING THE CONSTANT OF VARIATION ALLOWS US TO PREDICT Y FOR ANY GIVEN X, AND VICE VERSA.
ReAL-\W ORLD EXAMPLES

- THE DISTANCE TRAVELED OVER TIME AT A CONSTANT SPEED.
- THE COST OF ITEMS PROPORTIONAL TO THE NUMBER PURCHASED.



- THE RELATIONSHIP BETWEEN THE NUMBER OF WORKERS AND THE OUTPUT PRODUCED, ASSUMING CONSTANT EFFICIENCY.

MATHEMATICAL FORMULATION OF THE PROBLEM
GIVEN DATA AND OBJECTIVE

THE PROBLEM STATES:

- Y VARIES DIRECTLY AS X.

- WhHen \(X = 15)), \(Y = 6\).

- FIND THE VALUE oF Y wHeN \(X = 2\).

THIS SETUP NECESSITATES THE DETERMINATION OF THE CONSTANT OF VARIATION, K, AND THEN APPLYING IT TO FIND THE
UNKNOWN Y.

STeEP 1: EXPRESSING THE RELATIONSHIP

SINCE Y VARIES DIRECTLY AS X, THE GENERAL FORMULA IS:
Y =«kX

STeP 2: CALCULATING THE CONSTANT OF V ARIATION

USING THE KNOWN VALUES:

\[
6 =k \TiMES 15

\]

SOLVING FOR k:

\[
k = \rrac{63{153} = \rrac{23}{5}
\]

THUS, THE CONSTANT oF VARIATION IS \(\FRAC{23{5}\).

SOLVING FOR Y WHEN X = 2
STeP 3: APPLYING THE CONSTANT OF VARIATION

SuesTITUTE \(X = 2\) INTO THE DIRECT VARIATION FORMULA

\[
Y = \rrac{23}{53} \TiMes 2 = \rrac{2}{5]} \TiMes 2

\]

CALCULATING:

\[
Y = \rrac{2 \TiMes 2}{5} = \rrac{43}{5}
\]



ANSWER:

\[
\Boxen{Y = \rrac{4}{5}}
\]

THIS MEANS WHEN X EQUALS 2, Y 15 \(\rrac{4H{5}\).

BROADER IMPLICATIONS AND APPLICATIONS
ANALYTICAL SIGNIFICANCE

THE STRAIGHTFORWARD CALCULATION EXEMPLIFIES HOW UNDERSTANDING PROPORTIONAL RELATIONSHIPS ENABLES QUICK
PREDICTIONS AND PROBLEM-SOLVING ACROSS DIVERSE DISCIPLINES. RECOGNIZING DIRECT VARIATION ALLOWS FOR:

- SIMPLIFIED DATA MODELING.

- EFFICIENT CALCULATIONS IN SCIENCE, ECONOMICS, AND ENGINEERING.

- CLEAR VISUALIZATION OF RELATIONSHIPS THROUGH LINEAR GRAPHS.

PRACTICAL APPLICATIONS

PHYsIcs: CALCULATING SPEED, WHERE DISTANCE VARIES DIRECTLY WITH TIME AT A CONSTANT VELOCITY.
EcoNoMics: DETERMINING TOTAL COST BASED ON UNIT PRICE AND QUANTITY.

BloLoGY: MODELING GROWTH RATES PROPORTIONAL TO ENVIRONMENTAL FACTORS.

ENGINEERING: SCALING DESIGN PARAMETERS PROPORTIONALLY.

LIMITATIONS AND CONSIDERATIONS

W/HILE DIRECT VARIATION OFFERS SIMPLICITY, REAL-WORLD RELATIONSHIPS MAY BE MORE COMPLEX, INVOLVING NONLINEARITIES
OR MULTIPLE VARIABLES. RECOGNIZING THE BOUNDS OF PROPORTIONAL RELATIONSHIPS IS ESSENTIAL FOR ACCURATE MODELING.

Deep Dive: GRAPHICAL INTERPRETATION

PLOTTING THE RELATIONSHIP

PLoTTing \(Y = \rrac{2}{5} X\):

- THE LINE PASSES THROUGH THE ORIGIN.

- THe sLope oF THE LINE IS \(\FRAC{2}{53}\), INDICATING THE RATE AT WHICH Y INCREASES WITH X.
-For X =15, Y = 6 (CONSISTENT WITH THE GIVEN DATA).

-For X' =2, Y = 0.8, CONFIRMING OUR CALCULATION.

SIGNIFICANCE OF THE ORIGIN

THE FACT THAT THE LINE PASSES THROUGH (0,0) SIGNIFIES A PROPORTIONAL RELATIONSHIP WITH NO CONSTANT TERM
ADDED—CHARACTERISTIC OF DIRECT VARIATION.

INVESTIGATING ALTERNATIVE METHODS AND CONSIDERATIONS

UsING RATIOS



THe raTIO \(\FRAC{Y3{X3\) Is cONSTANT:

\[
\FRAC{Y X3 = \rrac{63{ 153 = \rrac{23}{5}
\]

CALCULATING Y FOR X = 2 THROUGH RATIO:

\[
Y = \LerT(\rrAC{2}{ 5 }\rIGHT) \TiMES 2 = \FRAC{4}{5}
\]

ALGEBRAIC APPROACH

ALTERNATIVELY, ONE MIGHT SET UP A PROPORTION:

\[
\rRAC{Y X3 = \rrac{63}{ 15}
\]

AND SOLVE FOR Y WHEN \(X = 2\):

\[
Y = \rrAac{63{ 153 \1iMes 2 = \rrac{6 \TiMes 23}{153 = \rrac{123{15} = \rrac{43}{5}
\]

WHICH ALIGNS WITH PREVIOUS CALCULATIONS.

ExTENDING THE CONCEPT: WHEN MIGHT DIRECT V ARIATION NOT BE APPLICABLE?
\/HILE DIRECT VARIATION IS A USEFUL AND COMMON CONCEPT, SOME RELATIONSHIPS ARE MORE COMPLEX:

- INVERSE VARIATION: WHERE Y VARIES INVERSELY AS X, MODELED AS \(Y = \rrAac{k}{X}\).
- NONLINEAR RELATIONSHIPS: EXPONENTIAL, QUADRATIC, OR OTHER NONLINEAR MODELS.
- MULTIPLE V ARIABLES: SITUATIONS INVOLVING MULTIPLE INFLUENCING FACTORS.

RECOGNIZING WHEN DIRECT VARIATION APPLIES IS ESSENTIAL FOR ACCURATE MODELING AND ANALYSIS.

CoNcCLUSION: THE SIGNIFICANCE OF THE RELATIONSHIP

THE PROBLEM “IF Y VARIES DIRECTLY AS X, AND Y = & WHEN X = 15, FIND Y WHEN X = 27 ENCAPSULATES AN ESSENTIAL
ALGEBRAIC PRINCIPLE—DIRECT VARIATION. BY DETERMINING THE CONSTANT OF VARIATION, \(k = \rRAC{23}{53}\), anD
APPLYING IT TO NEW VALUES OF X, WE DEMONSTRATE AN ELEGANT AND EFFICIENT APPROACH TO UNDERSTANDING
PROPORTIONAL RELATIONSHIPS.

THIS PROCESS UNDERSCORES THE IMPORTANCE OF FOUNDATIONAL ALGEBRAIC CONCEPTS IN SOLVING REAL-WORLD PROBLEMS,
WHETHER IN SCIENCE, ENGINEERING, ECONOMICS, OR EVERYDAY LIFE. RECOGNIZING AND APPLYING DIRECT VARIATION
RELATIONSHIPS ALLOWS FOR RAPID CALCULATIONS, PREDICTIVE MODELING, AND A DEEPER UNDERSTANDING OF HOW VARIABLES
INTERACT WITHIN A PROPORTIONAL FRAMEW ORK.

IN SUMMARY:
- THe CONSTANT oF VARIATION, \(k = \FrRac{23}{5}\).

- THe vaLUE oF Y wHeN X = 2 15 \(\rrac{43}{53\).
- THE LINEAR GRAPH OF THE RELATIONSHIP IS A STRAIGHT LINE PASSING THROUGH THE ORIGIN WITH sLoPE \(\Frrac{23}{53\).



UNDERSTANDING THESE PRINCIPLES NOT ONLY ENHANCES MATHEMATICAL PROFICIENCY BUT ALSO EQUIPS INDIVIDUALS TO
ANALYZE AND INTERPRET PROPORTIONAL RELATIONSHIPS ACROSS NUMEROUS CONTEXTS.

If Y Varies Directly As X And Y 6 When X 15 Find Y When X 2

If Y Varies Directly As X And Y 6 When X 15 Find Y When X 2
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