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SOLVING SYSTEMS OF LINEAR EQUATIONS IS A FUNDAMENTAL SKILL IN ALGEBRA THAT HELPS IN UNDERSTANDING RELATIONSHIPS
BETWEEN VARIABLES. WHEN A PROBLEM STATES TO SOLVE A LINEAR SYSTEM BY GRAPHING, IT INVOLVES PLOTTING EACH
EQUATION ON A COORDINATE PLANE AND IDENTIFYING THE POINT(S) WHERE THEY INTERSECT. THE GIVEN SYSTEM APPEARS TO BE:
- EQUATION 1: -9X + 6Y = -62x

- EQUATION 2: 3y =8

IN THIS COMPREHENSIVE GUIDE, WE WILL WALK THROUGH THE PROCESS OF SOLVING THIS SYSTEM STEP-BY-STEP, EXPLAIN HOW

TO GRAPH THE EQUATIONS ACCURATELY, VERIFY THE SOLUTION, AND UNDERSTAND THE UNDERLYING CONCEPTS TO STRENGTHEN
YOUR ALGEBRAIC SKILLS.

UNDERSTANDING THE GIVEN SYSTEM OF EQUATIONS

BEFORE DIVING INTO GRAPHING, IT IS ESSENTIAL TO INTERPRET AND SIMPLIFY THE EQUATIONS FOR CLARITY.

EQUATION 1: -9x + 6Y = -62x

AT FIRST GLANCE, THIS EQUATION APPEARS TO HAVE VARIABLES ON BOTH SIDES, INCLUDING A TERM WITH X ON THE RIGHT SIDE.
TO FACILITATE GRAPHING, IT IS BEST TO MANIPULATE IT INTO SLOPE-INTERCEPT FORM, Y = MX *t B.

STEP 1: SIMPLIFY THE EQUATION BY BRINGING ALL X TERMS TO ONE SIDE.
- START WITH: -9%x + 6y = -62%

- Abb 62X TO BOTH SIDES:

-Ox+62x+ 6y =0
- SIMPLIFY:
(62-9)x+6vy=0
53x+ 6y =0

STEP 2: SOLVE FOR Y:

- SUBTRACT 53X FROM BOTH SIDES:
6y =-53x

- DIVIDE BOTH SIDES BY 6:

vy =(-53/6) x

THIS IS A LINEAR EQUATION IN SLOPE-INTERCEPT FORM, WITH A SLOPE OF -5 3/() AND Y-INTERCEPT AT 0.



EQUATION 2: 3y =8

THIS IS A STRAIGHTFORW ARD EQUATION.
- DIVIDE BOTH SIDES BY 3:
y=28/3

THIS REPRESENTS A HORIZONTAL LINE CROSSING THE Y-AXIS AT Y = 8/3

GRAPHING THE EQUATIONS

ONCE THE EQUATIONS ARE SIMPLIFIED, PLOTTING THEM ON THE SAME COORDINATE PLANE WILL HELP IDENTIFY THEIR
INTERSECTION POINT.

GRAPHING EQUATION 1: Y = (-53/6) x

- CHARACTERISTICS:
- Store (M): -53/6 =~ -8.83 (A STEEP NEGATIVE SLOPE)
- Y-inTercepT: (0, O)

- PLOTTING POINTS:

-WHenx =0:vy=0[ poinT AT (0, 0)

- WHEN X = 6: ¥ = (-53/6) 6 =-53 ] poinT AT (6,-53)

- WHeN x = -6: vy =(-53/6) (-6) =53 POINT AT (-6, 53)

- DRAWING THE LINE:
- CONNECT THESE POINTS WITH A STRAIGHT LINE, EXTENDING ACROSS THE GRAPH.

GRAPHING EQUATION 2: Y = 8/3 = 2.67

- CHARACTERISTICS:
- HORIZONTAL LINE CROSSING THE Y-AXIS AT ¥ = 8/3
- No sLore (M= 0)

- PLOTTING POINTS:
-ATx=-10:vy=8/3
-ATx=0:vy=28/3
-ATx=10:vy=8/3

- DRAWING THE LINE:
- DRAW A STRAIGHT HORIZONTAL LINE THROUGH Y = 8/3.



FINDING THE INTERSECTION POINT

THE SOLUTION TO THE SYSTEM IS THE POINT WHERE THE TWO LINES INTERSECT.

- EQuaTioN oF LINE 1: ¥ = (-53/6) x
- EQUATION OF LINE 2: ¥ = 8/3

SET THE TWO EQUATIONS EQUAL TO FIND X-COORDINATE:
(-53/6)x=8/3

To SOLVE FOR X:

- MULTIPLY BOTH SIDES BY 6 TO CLEAR DENOMINATORS:
-53 x=(8/3) 6

- SIMPLIFY RHS:

(8/3)6=82=16

- Now, SOLVE FOR X:

-63 x=16

x=-16/53

NEXT, PLUG X BACK INTO EITHER EQUATION TO FIND Y:

vy =8/3

SINCE Y = 8/3 (FROM THE HORIZONTAL LINE), THE INTERSECTION POINT IS:
(x,v)=(-16/53,8/3)

THIS POINT IS THE SOLUTION TO THE SYSTEM.

CHECKING YOUR SOLUTION

VERIFYING THE INTERSECTION POINT ENSURES ACCURACY.

SuesTITUTEX =-16/53 AnD ¥ = 8/3 INTO EQUATION 1

RecALL EQUATION 1 IN SIMPLIFIED FORM: ¥ = (-53/6) x
PLug INx =-16/53:

vy =(-53/6)(-16/53)

SIMPLIFY:

-53/6-16/53 =((-63)-16) / (6 53)



-(-53) -16 = 848 (posITIVE)

- DenoMINATOR: 6 63 =318

So:

y=2848/318

SIMPLIFY NUMERATOR AND DENOMINATOR:

- BOTH DIVISIBLE BY 2:

848 | 2 =424
318/2=159
THus:

vy =424/ 159 = 2.6667
ComMPARE TO Y = 8/3 = 2.6667

THEY MATCH, CONFIRMING THE POINT SATISFIES EQUATION 1.

SUBSTITUTE INTO EQUATION 2: ¥ = 8/3

SINCE Y = 8/3, THE POINT OBVIOUSLY SATISFIES EQUATION 2.

RESULT: THE INTERSECTION POINT (-16/53, 8/3) IS THE SOLUTION TO THE SYSTEM.

IMPLICATIONS AND APPLICATIONS OF SOLVING LINEAR SYSTEMS BY
GRAPHING

UNDERSTANDING HOW TO SOLVE SYSTEMS GRAPHICALLY HAS MANY PRACTICAL APPLICATIONS:

- REAL-WORLD PROBLEM-SOLVING: FOR EXAMPLE, FINDING THE POINT WHERE COST AND REVENUE FUNCTIONS INTERSECT IN
ECONOMICS.

- ENGINEERING: DETERMINING EQUILIBRIUM POINTS IN SYSTEMS.

- BUSINESS: ANALYZING BREAK-EVEN POINTS.

- SCIENCE: MODELING INTERSECTING PHENOMENA.

GRAPHING PROVIDES A VISUAL UNDERSTANDING, WHICH IS ESPECIALLY HELPFUL FOR MORE COMPLEX SYSTEMS OR WHEN
VERIFYING ALGEBRAIC SOLUTIONS.

SUMMARY AND KEY T AKEAWAYS

- SIMPLIFY EACH EQUATION TO SLOPE-INTERCEPT FORM FOR EASY GRAPHING.
- PLOT THE EQUATIONS ACCURATELY ON A COORDINATE PLANE.



- IDENTIFY THE INTERSECTION POINT GRAPHICALLY OR ALGEBRAICALLY.
- VERIFY THE SOLUTION BY SUBSTITUTION INTO ORIGINAL EQUATIONS.
- RECOGNIZE THE IMPORTANCE OF GRAPHICAL SOLUTIONS IN VARIOUS FIELDS.

ADDITIONAL TIPS FOR SOLVING LINEAR SYSTEMS BY GRAPHING

- ALWAYS SIMPLIFY EQUATIONS BEFORE GRAPHING.

- USE PRECISE PLOTTING METHODS OR GRAPHING TOOLS FOR ACCURACY.

- REMEMBER THAT THE INTERSECTION POINT MAY BE A FRACTION, SO BE METICULOUS WITH CALCULATIONS.

- FOR MORE COMPLEX SYSTEMS, CONSIDER ALGEBRAIC METHODS LIKE SUBSTITUTION OR ELIMINATION, BUT GRAPHICAL METHODS
ARE EXCELLENT FOR VISUALIZATION.

CONCLUSION

SOLVING LINEAR SYSTEMS BY GRAPHING IS AN ESSENTIAL TECHNIQUE THAT COMBINES ALGEBRAIC MANIPULATION WITH VISUAL
INTERPRETATION. IN THE CASE OF THE SYSTEM:

- EQuaTioN 1: v = (-53/6) x
- EQUATION 2: ¥ = 8/3

THe INTERSECTION POINT 1S \((-16/53, 8/3)\). BY UNDERSTANDING THE PROCESS, PRACTICING GRAPHING, AND VERIFYING
SOLUTIONS, STUDENTS AND PROFESSIONALS CAN BETTER ANALYZE RELATIONSHIPS BETWEEN VARIABLES IN VARIOUS CONTEXTS.
MASTERY OF THIS METHOD ENHANCES PROBLEM-SOLVING SKILLS AND PROVIDES INTUITIVE INSIGHTS INTO THE BEHAVIOR OF
LINEAR FUNCTIONS.

KEYWORDS: SOLVING LINEAR SYSTEMS, GRAPHING EQUATIONS, ALGEBRA, SLOPE-INTERCEPT FORM, INTERSECTION POINT, VERIFY
SOLUTION, LINEAR EQUATIONS, ALGEBRAIC METHODS, COORDINATE PLANE, MATH PRACTICE

FREQUENTLY AskeD QUESTIONS

How DO | INTERPRET THE EQUATIONS 18 - 9% + 6Y = -62%x AND 3Y = 8 WHEN
SOLVING BY GRAPHING?

THESE EQUATIONS CAN BE REWRITTEN IN SLOPE-INTERCEPT FORM TO GRAPH THEM EASILY. FOR THE FIRST, SIMPLIFY AND SOLVE
FOR Y, FOR THE SECOND, DIVIDE BOTH SIDES BY 3TOGET Y = 8/3 PLOT BOTH LINES AND FIND THEIR INTERSECTION POINT TO
SOLVE THE SYSTEM.

\WHAT ARE THE STEPS TO GRAPH THE EQUATIONS 18 - 9x + 6Y =-62X AND 3Y =
8?

FIRST, SIMPLIFY EACH EQUATION TO SLOPE-INTERCEPT FORM (Y =MX + B). For THE FIRST, COMBINE LIKE TERMS AND SOLVE FOR
v. FOr THE SECOND, DIVIDE BOTH SIDES BY 3. THEN, PLOT BOTH LINES ON THE SAME GRAPH AND IDENTIFY THEIR POINT OF
INTERSECTION.



How cAN | VERIFY THE SOLUTION POINT WHEN SOLVING THE SYSTEM BY GRAPHING?

ONCE YOU IDENTIFY THE INTERSECTION POINT FROM THE GRAPH, SUBSTITUTE ITS X AND Y VALUES INTO THE ORIGINAL
EQUATIONS TO CHECK IF BOTH ARE SATISFIED. |F THEY ARE, THE POINT IS THE CORRECT SOLUTION.

\WHAT COMMON MISTAKES SHOULD | AVOID WHEN SOLVING THIS SYSTEM BY GRAPHING?

ENSURE BOTH EQUATIONS ARE CORRECTLY REWRITTEN IN SLOPE-INTERCEPT FORM BEFORE GRAPHING. ALSO, ACCURATELY PLOT
POINTS AND DOUBLE-CHECK THE INTERSECTION. AVOID ERRORS IN ALGEBRAIC MANIPULATION AND MISREADING THE GRAPH.

CAN | SOLVE THIS LINEAR SYSTEM WITHOUT GRAPHING, AND WHY MIGHT GRAPHING BE
HELPFUL?

YES, YOU CAN SOLVE IT ALGEBRAICALLY USING SUBSTITUTION OR ELIMINATION. HO\X/EVER, GRAPHING PROVIDES A VISUAL
UNDERSTANDING OF THE SOLUTION AND HELPS VERIFY THE SOLUTION POINT, ESPECIALLY FOR COMPLEX OR APPROXIMATE
ANSWERS.

\YW/HAT DOES THE SOLUTION TO THIS SYSTEM REPRESENT IN A REAL-WORLD CONTEXT?

THE SOLUTION POINT REPRESENTS THE SPECIFIC VALUES OF X AND Y THAT SATISFY BOTH CONDITIONS SIMULTANEOQUSLY,
WHICH COULD CORRESPOND TO AN INTERSECTION POINT LIKE A SHARED RESOURCE, EQUILIBRIUM POINT, OR CROSSING IN REAL-
LIFE SCENARIOS DEPENDING ON THE CONTEXT.

AFTER GRAPHING, | FOUND THE INTERSECTION POINT To BE (X, Y). How Do | CHECK IF
IT'S CORRECT?

SUBSTITUTE X AND Y INTO BOTH ORIGINAL EQUATIONS TO SEE IF BOTH SIDES ARE EQUAL. |F THEY ARE, THEN THE INTERSECTION
POINT IS THE CORRECT SOLUTION TO THE SYSTEM.

ADDITIONAL RESOURCES

SOLVING THE LINEAR SYSTEM BY GRAPHING: A STEP-BY-STEP GUIDE

\W/HEN TACKLING SYSTEMS OF LINEAR EQUATIONS, ONE OF THE MOST VISUAL AND INTUITIVE METHODS IS SOLVING THE LINEAR
SYSTEM BY GRAPHING. THIS APPROACH ALLOWS YOU TO SEE WHERE THE LINES INTERSECT, REPRESENTING THE SOLUTION TO THE
SYSTEM. IN THIS GUIDE, WE'LL WALK THROUGH THE PROCESS OF SOLVING THE SYSTEM GIVEN BY:

18.-9x + 6y =-62

AND

x 3y =8

BY GRAPHING, CHECKING YOUR SOLUTION, AND UNDERSTANDING EACH STEP INVOLVED.

(UNDERSTANDING THE SYSTEM
BEFORE DIVING INTO GRAPHING, IT’S ESSENTIAL TO INTERPRET THE EQUATIONS PROPERLY.
THE EQUATIONS:

1.-9x + 6y =-62
2.x3vy=8



(NOTE: IT APPEARS THERE MIGHT BE A TYPO OR FORMATTING ISSUE WITH THE SECOND EQUATION. ASSUMING IT IS X + 3Y = 8,
AS THIS IS A COMMON FORM AND MAKES SENSE IN THE CONTEXT. IF THE ORIGINAL MEANT SOMETHING ELSE, PLEASE CLARIFY. FOR
THIS GUIDE, WE'LL PROCEED WITH X + 3y = 8.)

STeP 1: REWRITE EQUATIONS IN SLOPE-INTERCEPT FORM

\WHY?
GRAPHING IS EASIEST WHEN EQUATIONS ARE IN THE FORM Y = MX + B.

EQUATION 1: -9%x + 6Y = -62

- |SOLATE Y:

ARNY

6Y =9x-62
Yy =(9/6)x-62/6
vy =(3/2)x-31/3

ARNY

- SIMPLIFY CONSTANTS:

ARNY

y = 1.5x - 10.333...

A

EQUATION 2: X + 3y =8

- |SOLATE Y:

ARNY

3y =8-x
y=(8-x%)/3
vy =(8/3)-(1/3)x

ARNY

STepP 2: FIND THE GRAPHING POINTS For EACH LINE

ToO GRAPH LINES, SELECT X-VALUES AND COMPUTE CORRESPONDING Y-V ALUES.
For EQuATION 1: v =(3/2)x - 31/3

- CHOOSE X-VALUES, FOR EXAMPLE, X = 0, 2, AND 4.
Ix|vy=(3/2)x-31/3]|

oo a1/ 033
|2]v=(3/2)(2)-31/3=3-10.33~-7.33]

| 41v=(3/2)(4)-31/3=6-10.33~-4.33|

For EQUATION 2: ¥ = (8/3) - (1/3)x

- CHOOSE X-VALUES, FOR EXAMPLE, X = 0, 3, AND 6.

Ix||Y=(8/3)-(1/3)x||



|0y =8/3~267]|
|3|vy=8/3-1=(8/3)-1=
|6]vy=8/3-2=(8/3)-2=0.67]

2
o
~

STeP 3: PLoT THE LINES oN A COORDINATE PLANE
USING GRAPH PAPER OR GRAPHING SOFTW ARE:

- PLOT THE POINTS FOR EQUATION 1 AND CONNECT THEM WITH A STRAIGHT LINE.
- PLOT THE POINTS FOR EQUATION 2 AND CONNECT THEM SIMILARLY.

TiP: EXTEND THE LINES ACROSS THE GRAPH TO CLEARLY SEE THEIR INTERSECTION POINT.

STEP 4: FIND THE INTERSECTION POINT
THE SOLUTION TO THE SYSTEM IS THE POINT WHERE THE TWO LINES INTERSECT.
VIsUAL INsPECTION (APPROXIMATE)

- BASED ON THE PLOTTED POINTS, OBSERVE WHERE THE LINES CROSS.
- FROM THE CALCULATED POINTS, IT APPEARS THE LINES INTERSECT SOMEWHERE NEAR X = 2.5.

ALGEBRAIC VERIFICATION
To FIND THE EXACT INTERSECTION POINT, SOLVE THE SYSTEM ALGEBRAICALLY:

FroOM EQUATION 2:

LS8N

y=(8/3)-(1/3)x
SUBSTITUTE INTO EQUATION 1:

ARNY

y=(3/2)x-31/3

=>(8/3)-(1/3)x=(3/2)x-31/3
MULTIPLY THROUGH BY & TO CLEAR DENOMINATORS:

ARNY

6 [(8/3)-(1/3)x]=61(3/2)x - 31/3]

LS8N

SIMPLIFY:

LS8N

28-2x=3x%x-231

ARNY

CALCULATE:



16-2x=3x-62
ARNY
BRING LIKE TERMS TOGETHER:

A

16+ 62 =3x+ 2x
SIMPLIFY:

ARNY

78 = bx

A

SOLVE FOR X:

A

x=78/5=15.6

ARNY

NO\X/, SUBSTITUTE X BACK INTO ONE OF THE EQUATIONS TO FIND Y:

UsING EQUATION 2:

A

vy =(8/3)-(1/3)(15.6) =2.67 - 5.2 ~-2.53

ARNY

SOLUTION:
x= 15.6,y=-253

STeP 5: CHECKk YOUR SOLUTION
VERIFY BY PLUGGING THE SOLUTION INTO BOTH ORIGINAL EQUATIONS.

EQUATION 1: -9%x + 6Y = -62

A

-9(15.6) + 6(-2.53) =-62
-140.4-15.18 % -1565.58 #-62

ARNY

THIS DISCREPANCY SUGGESTS AN INCONSISTENCY—LIKELY DUE TO THE EARLIER ASSUMPTION ABOUT THE SECOND EQUATION OR
CALCULATION ERRORS.

CLARIFICATION € FINAL REMARKS
ADDRESSING THE DISCREPANCY

THE INCONSISTENCY INDICATES THAT THE INITIAL ASSUMPTION THAT THE SECOND EQUATION IS X + 3Y = 8 MIGHT BE
INCORRECT. IF THE ORIGINAL SECOND EQUATION WAS X 3Y = 8, THEN:

A

x 3y =8



WHICH SIMPLIFIES TO:

A

3xy =28
OR
y=8/(3x)

A

WHICH IS A NONLINEAR RELATION, NOT A LINEAR ONE, MEANING THE SYSTEM ISN'T PURELY LINEAR AND CANNOT BE SOLVED BY
GRAPHING AS LINES.

CORRECT SYSTEM

ASSUMING THE SECOND EQUATION IS 3Y = 8, THEN:

A

3y =38
=>vy=8/3~2.67

LS8N

THIS IS A HORIZONTAL LINE, INTERSECTING THE FIRST LINE AT THE POINT WHERE Y=8/3.
FINAL SoLuTioN WITH CORRECTED EQUATIONS

- FroM EQUATION 1:

LS8N

y=(3/2)x-31/3

ARNY

- FroM EQUATION 2:

ARNY

vy =28/3

A

SET EQUAL:

LS8N

(8/2)x-31/3=8/3

ARNY

MULTIPLY THROUGH BY 6:

ARNY

6(3/2)x - 6(31/3) = 6(8/3)

LS8N

SIMPLIFY:

LS8N

Ox-62=16

ARNY



SOLVE FOR X:

ARNY

Ox =78
x=78/9=8.67

A

Now/, CHECK Y:

A

y=8/3=267

ARNY

VERIFY IN EQUATION T:

ARNY

-9(8.67) + 6(2.67)~-78 + 16~ -62

WHICH MATCHES THE ORIGINAL RIGHT SIDE, CONFIRMING THE SOLUTION IS CORRECT.

CoNCLUSION

SOLVING THE LINEAR SYSTEM BY GRAPHING IS AN EFFECTIVE VISUAL APPROACH THAT REINFORCES UNDERSTANDING OF THE
RELATIONSHIPS BETWEEN EQUATIONS. ALWAYS:

- REWRITE EQUATIONS IN SLOPE-INTERCEPT FORM FOR EASY GRAPHING.

- PLOT MULTIPLE POINTS FOR EACH LINE TO ENSURE ACCURACY.

- FIND THE INTERSECTION POINT VISUALLY OR ALGEBRAICALLY.

- CHECK YOUR SOLUTION BY SUBSTITUTING BACK INTO ORIGINAL EQUATIONS.

ReMEMBER: CLARIFY THE EQUATIONS BEFORE SOLVING, AS SMALL AMBIGUITIES CAN LEAD TO SIGNIFICANT DIFFERENCES IN THE

SOLUTION PROCESS. WHETHER YOU’RE WORKING WITH PERFECT LINES OR MORE COMPLEX SYSTEMS, GRAPHING REMAINS A VITAL
TOOL IN YOUR ALGEBRA TOOLKIT, PROVIDING BOTH INSIGHT AND CONFIRMATION.

HAPPY GRAPHING!
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