COLLEGE ALGEBRA REVIEW INEQUALITIES

COLLEGE ALGEBRA REVIEW INEQUALITIES IS A FUNDAMENTAL TOPIC THAT FORMS THE BEDROCK OF MANY HIGHER-LEVEL
MATHEMATICAL CONCEPTS. UNDERSTANDING HOW TO SOLVE AND INTERPRET INEQUALITIES IS CRUCIAL FOR SUCCESS IN
CALCULUS, STATISTICS, AND VARIOUS APPLIED FIELDS. THIS COMPREHENSIVE GUIDE WILL TAKE YOU ON A DEEP DIVE INTO THE
WORLD OF ALGEBRAIC INEQUALITIES, COVERING EVERYTHING FROM THEIR BASIC DEFINITION TO MORE COMPLEX PROBLEM~SOLVING
TECHNIQUES. WE'LL EXPLORE LINEAR INEQUALITIES, COMPOUND INEQUALITIES, ABSOLUTE VALUE INEQUALITIES, AND EVEN
TOUCH UPON INEQUALITIES INVOLVING QUADRATIC EXPRESSIONS. BY THE END OF THIS REVIEW, YOU'LL FEEL CONFIDENT
TACKLING ANY INEQUALITY PROBLEM THROWN YOUR WAY , REINFORCING YOUR COLLEGE ALGEBRA SKILLS AND PREPARING YOU
FOR FUTURE ACADEMIC CHALLENGES.
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UNDERSTANDING THE BASICS OF INEQUALITIES

AT ITS CORE, AN INEQUALITY IS A MATHEMATICAL STATEMENT THAT COMPARES TWO EXPRESSIONS USING SYMBOLS OTHER
THAN THE EQUALS SIGN. WHILE EQUATIONS ASSERT THAT TWO THINGS ARE EXACTLY THE SAME, INEQUALITIES TELL US THAT
ONE THING IS GREATER THAN, LESS THAN, GREATER THAN OR EQUAL TO, OR LESS THAN OR EQUAL TO ANOTHER. THESE
COMPARISONS ARE REPRESENTED BY SPECIFIC SYMBOLS: ‘<’ FOR LESS THAN, ">’ FOR GREATER THAN, ‘<’ FOR LESS THAN OR

EQUAL TO, AND IZI FOR GREATER THAN OR EQUAL TO. THINK OF IT LIKE A THERMOSTAT, YOU'RE NOT ALWAYS SETTING IT TO

AN EXACT TEMPERATURE, BUT RATHER A RANGE OF ACCEPTABLE TEMPERATURES FOR COMFORT. INEQUALITIES OPERATE ON A
SIMILAR PRINCIPLE OF ESTABLISHING RANGES.

THE SOLUTION TO AN INEQUALITY IS NOT A SINGLE VALUE, AS IT OFTEN IS WITH EQUATIONS, BUT RATHER A SET OF VALUES
THAT MAKE THE STATEMENT TRUE. THIS SET OF VALUES CAN BE REPRESENTED IN SEVERAL WAYS, INCLUDING INEQUALITY
NOTATION, INTERVAL NOTATION, AND GRAPHICAL REPRESENTATION ON A NUMBER LINE. EACH METHOD PROVIDES A VISUAL OR
SYMBOLIC UNDERSTANDING OF THE ‘TRUE’ REGIONS FOR THE INEQUALITY. FOR INSTANCE, IF WE SAY ‘X IS GREATER THAN 3,
THIS ISN'T JUST THE NUMBER 4; IT's 4, 5, 3.14, AND ALL THE WAY UP TO INFINITY.

THE INEQUALITY SYMBOLS AND THEIR MEANING

LET'S BREAK DOWN EACH SYMBOL TO ENSURE ABSOLUTE CLARITY. THE 'LESS THAN' sSYMBOL (<) MEANS THE EXPRESSION ON
THE LEFT IS STRICTLY SMALLER THAN THE EXPRESSION ON THE RIGHT. FOR EXAMPLE, ‘2 < 5 IS TRUE. THE ‘GREATER THAN’
SYMBOL (>) WORKS IN THE OPPOSITE DIRECTION; THE LEFT SIDE IS STRICTLY LARGER THAN THE RIGHT. 7 > 3 IS A TRUE
STATEMENT. WHEN WE INTRODUCE THE 'OR EQUAL TO' COMPONENT, WE USE ‘<’ (LESS THAN OR EQUAL TO) AND ‘>" (GREATER
THAN OR EQUAL TO). SO, ‘X < 5’ MEANS X CAN BE 5, OR ANY NUMBER SMALLER THAN 5. SIMILARLY, 'Y > 10" MEANS Y CAN BE
10 OR ANY NUMBER LARGER THAN 10.

REPRESENTING INEQUALITY SOLUTIONS

VISUALIZING THE SOLUTION SET OF AN INEQUALITY IS INCREDIBLY HELPFUL. THE NUMBER LINE IS YOUR BEST FRIEND HERE. FOR
STRICT INEQUALITIES (LIKE <’ or I>’), WE USE AN OPEN CIRCLE ON THE NUMBER LINE AT THE BOUNDARY POINT, INDICATING
THAT THIS POINT IS NOT INCLUDED IN THE SOLUTION. FOR INEQUALITIES INCLUDING ‘or EQUAL To' (LIKE <’ or ,ZI>, WE USE A

CLOSED CIRCLE, SIGNIFYING THAT THE BOUNDARY POINT IS PART OF THE SOLUTION. THE DIRECTION OF THE INEQUALITY THEN



DICTATES SHADING THE LINE TO THE LEFT OR RIGHT OF THE CIRCLE, SHOWING ALL THE NUMBERS THAT SATISFY THE CONDITION.

INTERVAL NOTATION OFFERS A MORE CONCISE WAY TO EXPRESS THESE SOLUTION SETS. |T USES PARENTHESES FOR OPEN
INTERVALS (\WHERE ENDPOINTS ARE NOT INCLUDED) AND SQUARE BRACKETS FOR CLOSED INTERVALS (WHERE ENDPOINTS ARE
INCLUDED). FOR EXAMPLE, THE INEQUALITY ‘X > 3’ WOULD BE REPRESENTED AS (3, ] ) IN INTERVAL NOTATION. THE SymgoL ]
(INFINITY) ALWAYS USES A PARENTHESIS BECAUSE IT REPRESENTS A CONCEPT, NOT A SPECIFIC NUMBER THAT CAN BE REACHED

OR INCLUDED.

SOLVING LINEAR INEQUALITIES

SOLVING LINEAR INEQUALITIES IS REMARKABLY SIMILAR TO SOLVING LINEAR EQUATIONS, WITH ONE CRUCIAL DIFFERENCE. W/ HEN
YOU PERFORM OPERATIONS ON BOTH SIDES OF AN INEQUALITY, YOU GENERALLY MAINTAIN THE INEQUALITY SIGN. HO\X/EVER,
THERE'S A CRITICAL EXCEPTION: IF YOU MULTIPLY OR DIVIDE BOTH SIDES OF AN INEQUALITY BY A NEGATIVE NUMBER, YOU MUST
REVERSE THE DIRECTION OF THE INEQUALITY SIGN. THIS IS A COMMON PITFALL, SO ALWAYS KEEP IT IN MIND!

THE GOAL WHEN SOLVING A LINEAR INEQUALITY IS TO ISOLATE THE VARIABLE ON ONE SIDE, JUST LIKE IN SOLVING AN EQUATION.
THIS INVOLVES USING INVERSE OPERATIONS — ADDITION, SUBTRACTION, MULTIPLICATION, AND DIVISION — TO SIMPLIFY THE
INEQUALITY. REMEMBER THAT THE PROPERTIES OF EQUALITY OFTEN EXTEND TO INEQUALITIES, BUT THAT NEGATIVE MULTIPLIER
RULE IS THE KEY DIFFERENTIATOR YOU NEED TO MASTER.

STEPS FOR SOLVING LINEAR INEQUALITIES

LET'S WALK THROUGH THE TYPICAL PROCESS. FIRST, YOU'LL SIMPLIFY BOTH SIDES OF THE INEQUALITY BY COMBINING LIKE
TERMS OR DISTRIBUTING ANY COEFFICIENTS. NEXT, YOU'LL MOVE ALL TERMS CONTAINING THE VARIABLE TO ONE SIDE AND ALL
CONSTANT TERMS TO THE OTHER SIDE USING ADDITION OR SUBTRACTION. THIS IS WHERE YOU'LL PRIMARILY USE INVERSE
OPERATIONS. FINALLY/ IF THE VARIABLE IS MULTIPLIED OR DIVIDED BY A COEFFICIENT, YOU'LL PERFORM THE INVERSE OPERATION
TO ISOLATE THE VARIABLE. AND REMEMBER THAT CRITICAL STEP: IF YOU MULTIPLY OR DIVIDE BY A NEGATIVE NUMBER, FLIP THAT
INEQUALITY SIGN!

CONSIDER AN EXAMPLE: SOLVE 2X + 5 < 11.

o SUBTRACT 5 FROM BOTH SIDES: 2X < 6.

® DIVIDE BOTH SIDES BY 2: X < 3.

THE SOLUTION IS ALL NUMBERS LESS THAN 3. IF THE INEQUALITY HAD BEEN -2X + 5 < 17, AFTER SUBTRACTING 5 WE'D HAVE
-2x < 6. DIVIDING BY -2 WOULD REQUIRE REVERSING THE SIGN: X > -3. |T'S A SMALL DETAIL THAT MAKES A HUGE DIFFERENCE IN
THE FINAL ANSWER.

GRAPHING LINEAR INEQUALITY SOLUTIONS

ONCE YOU'VE SOLVED A LINEAR INEQUALITY, VISUALIZING ITS SOLUTION ON A NUMBER LINE IS EXCELLENT PRACTICE. For 'x <
31, YOU'D PLACE AN OPEN CIRCLE AT 3 AND SHADE EVERYTHING TO THE LEFT. FOR ‘X > ‘3/, YOU'D PLACE A CLOSED CIRCLE AT
-3 AND SHADE EVERYTHING TO THE RIGHT. THIS VISUAL REPRESENTATION REINFORCES YOUR UNDERSTANDING OF THE INFINITE
NUMBER OF SOLUTIONS THAT MAKE THE STATEMENT TRUE. |T'S LIKE PAINTING A SEGMENT ON A CANVAS TO SHOW ALL THE
POSSIBLE LOCATIONS FOR YOUR VARIABLE.



CoMPoOUND INEQUALITIES: CoOMBINING CONDITIONS

COMPOUND INEQUALITIES INVOLVE TWO OR MORE SIMPLE INEQUALITIES JOINED BY EITHER “AND” OR “OR.” THESE ARE POWERFUL
TOOLS FOR DEFINING MORE COMPLEX CONDITIONS. \W/HEN INEQUALITIES ARE JOINED BY “AND,” BOTH CONDITIONS MUST BE TRUE
SIMULTANEOUSLY FOR THE COMPOUND INEQUALITY TO BE TRUE. THIS TYPICALLY RESULTS IN A SOLUTION SET THAT LIES
BETWEEN TWO BOUNDARY POINTS.

W/ HEN INEQUALITIES ARE JOINED BY ”OR,” AT LEAST ONE OF THE CONDITIONS MUST BE TRUE. THIS MEANS THE SOLUTION SET
CAN INCLUDE VALUES THAT SATISFY THE FIRST INEQUALITY, THE SECOND INEQUALITY, OR BOTH. GRAPHICALLY/ THIS OFTEN
LEADS TO SOLUTION SETS THAT ARE DISJOINT OR COVER LARGER PORTIONS OF THE NUMBER LINE.

SoLvinG “And” CoMPOUND INEQUALITIES

TO SOLVE A COMPOUND INEQUALITY CONNECTED BY “AND,” YOU ESSENTIALLY SOLVE EACH INEQUALITY SEPARATELY AND
THEN FIND THE INTERSECTION OF THEIR SOLUTION SETS. ALTERNATIVELY, IF THE INEQUALITIES ARE WRITTEN IN A STACKED
FORMAT (E.G., -2 < x + 1 < 5), YOU CAN PERFORM OPERATIONS ON ALL THREE PARTS SIMULTANEOUSLY. THE KEY IS THAT THE
VARIABLE MUST SATISFY BOTH CONDITIONS. THINK OF IT AS NEEDING TWO DIFFERENT KEYS TO OPEN A SINGLE LOCK; BOTH MUST
\WORK.

ForR EXAMPLE, TO SOLVE-1<2x -3 < 7:

e ADD 3 TO ALL THREE PARTS: 2 < 2x < 10.

e DIVIDE ALL THREE PARTS BY 2: 1 <X < 5.

THE SOLUTION IS ALL NUMBERS BETWEEN | (EXCLUSIVE) AND 5 (INCLUSIVE).

SoLVING “Or"” CoMPOUND INEQUALITIES

FOR COMPOUND INEQUALITIES CONNECTED BY ”OR,” YOU SOLVE EACH INEQUALITY INDEPENDENTLY. THE SOLUTION SET FOR THE
COMPOUND INEQUALITY IS THE UNION OF THE SOLUTION SETS OF THE INDIVIDUAL INEQUALITIES. THIS MEANS YOU COMBINE ALL
THE VALUES THAT SATISFY EITHER ONE OR THE OTHER. IF THE SOLUTION SETS OVERLAP, YOU DON'T LIST THE OVERLAPPING
VALUES TWICE, YOU JUST REPRESENT THE COMBINED RANGE.

CONSIDER THE INEQUALITY X < -2 OR X > 1. THE SOLUTION SET INCLUDES ALL NUMBERS LESS THAN ‘2/ AND IT ALSO INCLUDES
ALL NUMBERS GREATER THAN OR EQUAL TO 1. ON A NUMBER LINE, THIS WOULD LOOK LIKE TWO SEPARATE SHADED REGIONS,
ONE EXTENDING INFINITELY TO THE LEFT OF -2 AND ANOTHER STARTING AT 1 AND EXTENDING INFINITELY TO THE RIGHT.

ABSOLUTE V ALUE INEQUALITIES: NAVIGATING MAGNITUDE

ABSOLUTE VALUE INEQUALITIES INTRODUCE A NEW DIMENSION BY DEALING WITH DISTANCE FROM ZERO. THE ABSOLUTE VALUE
OF A NUMBER IS ITS DISTANCE FROM ZERO ON THE NUMBER LINE, AND IT'S ALWAYS NON-NEGATIVE. THIS MEANS [x| = X IF x > O,
AND [X| = -x IF x < O.

SOLVING ABSOLUTE VALUE INEQUALITIES REQUIRES BREAKING THEM DOWN INTO TWO SEPARATE LINEAR INEQUALITIES BASED ON
WHETHER THE EXPRESSION INSIDE THE ABSOLUTE VALUE IS POSITIVE OR NEGATIVE. THIS DISTINCTION IS CRUCIAL FOR
CORRECTLY DEFINING THE BOUNDARIES OF YOUR SOLUTION.



INEQUALITIES OF THE FORM |aX + 8| < ¢

\W/HEN YOU ENCOUNTER AN ABSOLUTE VALUE INEQUALITY LIKE |[AX + 8| < C, WHERE ‘C’ IS A POSITIVE NUMBER, IT MEANS THE
EXPRESSION ‘AX + B’ MUST BE LESS THAN 'C’ UNITS AWAY FROM ZERO. THIS TRANSLATES INTO A COMPOUND INEQUALITY
CONNECTED BY “AND": -C < AX + B < C. YOU'LL SOLVE THIS BY ISOLATING ‘X IN THE MIDDLE, AS DISCUSSED IN THE COMPOUND

INEQUALITIES SECTION.

FOR INSTANCE, TO SOLVE |x - 4| < 3:

® REWRITE AS: -3 <x -4 < 3.

e ADD 4 TO ALL PARTS: 1 <X < 7.

THE SOLUTION IS ALL NUMBERS STRICTLY BETWEEN 1 AND 7.

INEQUALITIES OF THE FORM |aX + 8] > ¢

CONVERSELY, FOR AN ABSOLUTE VALUE INEQUALITY OF THE FORM |AX + B| > ¢ (WHERE 'C’ IS POSITIVE), IT MEANS THE
EXPRESSION ‘AX + B’ MUST BE MORE THAN ‘C’ UNITS AWAY FROM ZERO. THIS TRANSLATES INTO A COMPOUND INEQUALITY
CONNECTED BY “OR”: AX + B < -C OR AX + B > C. YOU'LL SOLVE EACH OF THESE LINEAR INEQUALITIES SEPARATELY AND THEN
TAKE THE UNION OF THEIR SOLUTION SETS.

LET's soLve |2x + 1| > 5:

o Cast 1 (LESS THAN): 2% + 1< -5.

o SUBTRACT 1: 2x < -6.

o DIviDEBY 2: x < -3.
o Cast 2 (GREATER THAN): 2x + 1> 5.

o SUBTRACT 1: 2x > 4.

o DIVIDEBY 2: X > 2.

THE SOLUTION IS X < -3 OR X > 2.

SpeciAL CASES FOR ABSOLUTE V ALUE INEQUALITIES

IT’S IMPORTANT TO CONSIDER EDGE CASES. IF YOU HAVE |AX + B| < C WHERE 'C’ IS ZERO OR NEGATIVE, THE SOLUTION SET IS
EITHER EMPTY OR ENCOMPASSES ALL REAL NUMBERS. FOR EXAMPLE, |X| < -2 HAS NO SOLUTION BECAUSE THE ABSOLUTE VALUE
CAN NEVER BE NEGATIVE. ON THE OTHER HAND, [X| < O ONLY HAS THE SOLUTION X = 0. FOR INEQUALITIES LIKE |[aX + B| > C
WHERE 'C’ IS NEGATIVE OR ZERO, THE SOLUTION IS TYPICALLY ALL REAL NUMBERS, SINCE THE ABSOLUTE VALUE IS ALWAYS
NON-NEGATIVE.



INEQUALITIES WITH QUADRATIC EXPRESSIONS

MOVING BEYOND LINEAR INEQUALITIES, WE ENCOUNTER INEQUALITIES INVOLVING QUADRATIC EXPRESSIONS, SUCH AS Ax2 + BX
+c>0o0rAxZ+BX+C < 0. THESE ARE SOLVED BY FINDING THE ROOTS OF THE ASSOCIATED QUADRATIC EQUATION (\X/HERE
THE EXPRESSION EQUALS ZERO) AND THEN TESTING INTERVALS ON THE NUMBER LINE.

THE ROOTS OF THE QUADRATIC EQUATION DIVIDE THE NUMBER LINE INTO REGIONS. \WE THEN SELECT A TEST VALUE FROM EACH
REGION AND SUBSTITUTE IT INTO THE ORIGINAL INEQUALITY TO SEE IF IT MAKES THE STATEMENT TRUE. THIS SYSTEMATIC
APPROACH ALLOWS US TO IDENTIFY THE INTERVALS THAT SATISFY THE QUADRATIC INEQUALITY.

FinDING RooTs AND CRITICAL PoINTS

THE FIRST STEP IN SOLVING A QUADRATIC INEQUALITY IS TO FIND THE ROOTS OF THE CORRESPONDING QUADRATIC EQUATION
Ax2 +Bx + ¢ = 0. THESE ROOTS ARE ALSO KNOWN AS CRITICAL POINTS BECAUSE THEY ARE THE POINTS WHERE THE
EXPRESSION CAN CHANGE ITS SIGN FROM POSITIVE TO NEGATIVE, OR VICE VERSA. YOU CAN FIND THESE ROOTS BY FACTORING,
USING THE QUADRATIC FORMULA, OR COMPLETING THE SQUARE, DEPENDING ON THE SPECIFIC QUADRATIC.

FOR EXAMPLE, TO SOLVE X2 - 5x + 6 > 0, YOU WOULD FIRST FIND THE ROOTS OF X2 - 5x + 6 = 0. FACTORING GIVES (X -
2)(x - 3) =0, SO THE ROOTS ARE X = 2 AND X = 3. THESE ARE YOUR CRITICAL POINTS.

TESTING INTERVALS ON THE NUMBER LINE

ONCE YOU HAVE YOUR CRITICAL POINTS, YOU'LL MARK THEM ON A NUMBER LINE. THESE POINTS DIVIDE THE NUMBER LINE INTO
THREE OR MORE INTERVALS. FOR X2 = 65X + 6 > 0, THE CRITICAL POINTS 2 AND 3 DIVIDE THE NUMBER LINE INTO THREE
INTERVALS: (-] , 2), (2, 3), anD (3, [F] ). YOU THEN PICK A TEST VALUE FROM EACH INTERVAL. FOR EXAMPLE, YOU MIGHT
cHoost -1 FrRoM (-] , 2), 2.5 FrroM (2, 3), anD 4 FroM (3, [ ).

SUBSTITUTE EACH TEST VALUE INTO THE ORIGINAL INEQUALITY:

e Forx=-1:(-1)2-5(-1)+6=1+5+6=12.1s 12 >0? Yes. So, (-] , 2) IS PART OF THE SOLUTION.

® Forx =2.5:(2.5)2-5(2.5)+6=06.25-125+6=-0.25.1s-0.25 > 0? No. So, (2, 3) IS NOT PART OF
THE SOLUTION.

e Forx=4:(4)2-5(4)+6=16-20+6=2.1s2>0? Yes. So, (3,[F] ) IS PART OF THE SOLUTION.

THEREFORE, THE SOLUTION TOo X2 - 5x + 6> 015 (-f , 2) [ (3,7 ).

CONSIDERING THE INEQUALITY TYPE (< OR )

THE TYPE OF INEQUALITY SYMBOL (S OR Z) DETERMINES WHETHER THE CRITICAL POINTS THEMSELVES ARE INCLUDED IN THE
SOLUTION. |F THE INEQUALITY IS STRICT (< OR >>, THE CRITICAL POINTS ARE EXCLUDED (REPRESENTED BY OPEN CIRCLES AND
PARENTHESES IN INTERVAL NOTATION). IF THE INEQUALITY INCLUDES “or EQUAL To” (S OR Z), THE CRITICAL POINTS ARE
INCLUDED (REPRESENTED BY CLOSED CIRCLES AND SQUARE BRACKETS).

IN OUR EXAMPLE OF X2 - 5X + 6 > 0, THE INEQUALITY IS STRICT, SO THE INTERVALS ARE OPEN. |F THE INFQUALITY HAD BEEN
x? - 5x + 6 < 0, WE WOULD HAVE FOUND THAT THE INTERVAL (2, 3) SATISFIES IT, AND BECAUSE OF THE “OR EQUAL TO,”
THE ENDPOINTS 2 AND 3 WOULD ALSO BE INCLUDED, RESULTING IN THE INTERVAL [2, 3].



Key TAKEAWAYS FOR COLLEGE ALGEBRA INEQUALITIES

MASTERING COLLEGE ALGEBRA INEQUALITIES IS ABOUT MORE THAN JUST MEMORIZING RULES; IT'S ABOUT UNDERSTANDING THE
LOGIC BEHIND THEM. REMEMBER THE CRITICAL RULE OF FLIPPING THE INEQUALITY SIGN WHEN MULTIPLYING OR DIVIDING BY A
NEGATIVE NUMBER. FOR COMPOUND INEQUALITIES, DISTINGUISH CLEARLY BETWEEN “AND” (INTERSECTION) AND “OR” (UNION)
CONDITIONS. ABSOLUTE VALUE INEQUALITIES HINGE ON UNDERSTANDING DISTANCE FROM ZERO AND BREAKING THEM INTO TWO
CASES. FINALLY, QUADRATIC INEQUALITIES REQUIRE FINDING CRITICAL POINTS AND TESTING INTERVALS. W/ ITH CONSISTENT
PRACTICE AND A SOLID GRASP OF THESE PRINCIPLES, YOU'LL BUILD A STRONG FOUNDATION FOR ALL YOUR FUTURE
MATHEMATICAL ENDEAVORS.

THE ABILITY TO SOLVE AND INTERPRET INEQUALITIES IS A TRANSFERABLE SKILL, APPLICABLE IN DIVERSE FIELDS RANGING FROM
ECONOMICS AND ENGINEERING TO COMPUTER SCIENCE AND STATISTICS. BY SOLIDIFYING YOUR UNDERSTANDING OF COLLEGE
ALGEBRA INEQUALITIES NOW/, YOU'RE INVESTING IN A MORE ROBUST AND CONFIDENT APPROACH TO PROBLEM-SOLVING IN ALL
AREAS OF YOUR ACADEMIC AND PROFESSIONAL LIFE. KEEP PRACTICING, AND DON'T SHY AWAY FROM TACKLING INCREASINGLY
COMPLEX PROBLEMS!

Q: WHAT IS THE FUNDAMENT AL DIFFERENCE BETWEEN SOLVING AN EQUATION AND
SOLVING AN INEQUALITY?

A: THE FUNDAMENTAL DIFFERENCE LIES IN THE NATURE OF THE SOLUTION SET. AN EQUATION TYPICALLY HAS ONE OR A FINITE
NUMBER OF SPECIFIC SOLUTIONS. AN INEQUALITY, ON THE OTHER HAND, USUALLY HAS AN INFINITE NUMBER OF SOLUTIONS,
WHICH CAN BE EXPRESSED AS A RANGE OR INTERVAL ON THE NUMBER LINE. THE CRITICAL RULE ABOUT FLIPPING THE INEQUALITY
SIGN WHEN MULTIPLYING OR DIVIDING BY A NEGATIVE NUMBER IS ALSO UNIQUE TO INEQUALITIES.

Q: CAN YOU EXPLAIN THE CONCEPT OF “FLIPPING THE INEQUALITY SIGN” WITH AN
EXAMPLE?

A: CERTAINLY. IF YOU HAVE THE INEQUALITY 2x < &, YOU CAN DIVIDE BOTH SIDES BY 2 TO GET X < 3. HERE, THE SIGN
REMAINS THE SAME BECAUSE YOU DIVIDED BY A POSITIVE NUMBER. HOWEVER, IF YOU HAVE -2X < 6, AND YOU WANT TO
ISOLATE X, YOU MUST DIVIDE BY -2. SINCE YOU'RE DIVIDING BY A NEGATIVE NUMBER, YOU MUST REVERSE THE INEQUALITY SIGN:
X > -3. THE ORIGINAL INEQUALITY STATED THAT -2X WAS LESS THAN O, MEANING X WAS LESS THAN 3. BY MULTIPLYING BY
-1, YOU EFFECTIVELY CHANGE THE PERSPECTIVE FROM “LESS THAN" TO “GREATER THAN" TO MAINTAIN THE TRUTH OF THE
COMPARISON.

QI How Do | kNOW WHETHER TO USE A PARENTHESIS OR A BRACKET IN INTERVAL
NOTATION FOR INEQUALITIES?

A: THE CHOICE BETWEEN PARENTHESES AND BRACKETS IN INTERVAL NOTATION DIRECTLY CORRESPONDS TO THE INEQUALITY
SYMBOL. PARENTHESES ARE USED FOR STRICT INEQUALITIES (‘<" OR “>’), INDICATING THAT THE ENDPOINT IS NOT INCLUDED IN

THE SOLUTION SET. BRACKETS ARE USED FOR INEQUALITIES THAT INCLUDE “OR EQUAL TO” (‘<" OR '>"), INDICATING THAT THE
ENDPOINT IS PART OF THE SOLUTION SET. INFINITY sYMBoLS (F] AND -] ) ALWAYS USE PARENTHESES BECAUSE THEY REPRESENT
UNBOUNDEDNESS, NOT A SPECIFIC NUMBER THAT CAN BE INCLUDED.

Q: WHAT IS THE PRIMARY STRATEGY FOR SOLVING COMPOUND INEQUALITIES
INVOLVING “AND"'?P

A: W/HEN SOLVING COMPOUND INEQUALITIES JOINED BY ”AND,” YOU NEED TO FIND THE VALUES OF THE VARIABLE THAT SATISFY
BOTH INDIVIDUAL INEQUALITIES SIMULTANEOUSLY. THIS OFTEN INVOLVES FINDING THE INTERSECTION OF THE SOLUTION SETS OF
THE TWO INEQUALITIES. IF THE INEQUALITIES ARE PRESENTED IN A STACKED FORMAT (E.G., A<BXtcC< D>/ YOU CAN OFTEN
PERFORM OPERATIONS ON ALL THREE PARTS AT ONCE TO ISOLATE THE VARIABLE IN THE MIDDLE.



Q: How po “or” COMPOUND INEQUALITIES DIFFER FROM “AND” COMPOUND
INEQUALITIES IN TERMS OF THEIR SOLUTION SETS?

A: ”AND” coMPOUND INEQUALITIES REQUIRE BOTH CONDITIONS TO BE TRUE, LEADING TO AN INTERSECTION OF SOLUTIONS.
“Or” coMPOUND INEQUALITIES, ON THE OTHER HAND, REQUIRE AT LEAST ONE OF THE CONDITIONS TO BE TRUE, LEADING TO A
UNION OF SOLUTIONS. GRAPHICALLY, “AND” INEQUALITIES OFTEN RESULT IN A SINGLE BOUNDED INTERVAL (OR NO SOLUTION),
WHILE “orR” INEQUALITIES CAN RESULT IN TWO SEPARATE INTERVALS OR A BROADER, LESS RESTRICTED RANGE.

Q: WHAT DOES IT MEAN TO SOLVE AN ABSOLUTE VALUE INEQUALITY LIKE [x| > 5?

A: AN ABSOLUTE VALUE INEQUALITY LIKE [X| > 5 ASKS FOR ALL NUMBERS WHOSE DISTANCE FROM ZERO IS GREATER THAN 5. ON
A NUMBER LINE, THESE ARE THE NUMBERS THAT ARE EITHER MORE THAN 5 UNITS TO THE RIGHT OF ZERO (X > 5) OR MORE THAN 5
UNITS TO THE LEFT OF ZERO (X < -5). THEREFORE, THE SOLUTION IS X < -5 OR X > 5.

Q: How po | APPROACH SOLVING AN ABSOLUTE VALUE INEQUALITY OF THE FORM |AX
+8/<cP

A: FOR AN ABSOLUTE VALUE INEQUALITY OF THE FORM |AX + Bl < C, WHERE IC, IS A POSITIVE NUMBER, IT MEANS THAT THE
EXPRESSION IAX + Bl MUST BE LESS THAN OR EQUAL TO ICI UNITS AWAY FROM ZERO. THIS TRANSLATES DIRECTLY INTO A

COMPOUND INEQUALITY: -C £ AX + B < C. YOU WOULD THEN SOLVE THIS COMPOUND INEQUALITY BY ISOLATING ‘X’ IN THE
MIDDLE, SIMILAR TO OTHER “AND” TYPE COMPOUND INEQUALITIES.

QI \W/HEN SOLVING QUADRATIC INEQUALITIES, WHY IS IT IMPORTANT TO FIND THE
ROOTS OF THE CORRESPONDING EQUATION?

A: THE ROOTS OF THE QUADRATIC EQUATION AxZ + Bx + ¢ = O ARE THE CRITICAL POINTS THAT DIVIDE THE NUMBER LINE INTO
DISTINCT INTERVALS. WITHIN EACH OF THESE INTERVALS, THE QUADRATIC EXPRESSION WILL CONSISTENTLY HAVE THE SAME
SIGN (EITHER POSITIVE OR NEGATIVE). BY FINDING THESE ROOTS AND TESTING A VALUE FROM EACH INTERVAL, YOU CAN
SYSTEMATICALLY DETERMINE WHICH INTERVALS SATISFY THE ORIGINAL QUADRATIC INEQUALITY.

Q: WHAT IS THE SIGNIFICANCE OF THE CRITICAL POINTS IN SOLVING QUADRATIC
INEQUALITIES?

A: CRITICAL POINTS ARE THE BOUNDARIES WHERE THE QUADRATIC EXPRESSION CAN CHANGE ITS SIGN. THEY ARE THE POINTS
WHERE THE EXPRESSION EQUALS ZERO. THESE POINTS ARE CRUCIAL BECAUSE THE SOLUTION SET OF A QUADRATIC INEQUALITY
WILL ALWAYS BE A COMBINATION OF THE INTERVALS DEFINED BY THESE CRITICAL POINTS. THEY HELP YOU PARTITION THE
NUMBER LINE INTO MANAGEABLE SEGMENTS FOR TESTING.
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