HOW TO DO EXPRESSIONS IN MATH

HOW TO DO EXPRESSIONS IN MATH INVOLVES UNDERSTANDING THE FUNDAMENTAL BUILDING BLOCKS OF MATHEMATICAL
STATEMENTS AND HOW TO MANIPULATE THEM. THIS COMPREHENSIVE GUIDE WILL DEMYSTIFY MATHEMATICAL EXPRESSIONS,
BREAKING DOWN THEIR COMPONENTS, EXPLAINING THE ORDER OF OPERATIONS, AND PROVIDING PRACTICAL STEPS FOR
EVALUATING AND SIMPLIFYING THEM. W/HETHER YOU'RE GRAPPLING WITH BASIC ARITHMETIC EXPRESSIONS OR MORE COMPLEX
ALGEBRAIC ONES, MASTERING THESE CONCEPTS IS CRUCIAL FOR SUCCESS IN MATHEMATICS. W/E WILL EXPLORE THE IMPORTANCE
OF VARIABLES, CONSTANTS, AND THE VARIOUS OPERATIONS THAT FORM THESE EXPRESSIONS, ENSURING YOU GAIN A SOLID
FOUNDATION FOR ALL YOUR MATHEMATICAL ENDEAVORS.
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UNDERSTANDING WHAT A MATHEMATICAL EXPRESSION IS

A MATHEMATICAL EXPRESSION IS A FINITE COMBINATION OF SYMBOLS THAT IS WELL-FORMED ACCORDING TO RULES THAT
DEPEND ON THE CONTEXT. IN ESSENCE, IT'S A COMBINATION OF NUMBERS, VARIABLES, AND OPERATION SYMBOLS THAT
REPRESENTS A VALUE OR A RELATIONSHIP. UNLIKE AN EQUATION, WHICH CONTAINS AN EQUALS SIGN AND ASSERTS THAT TWO
EXPRESSIONS ARE EQUAL, AN EXPRESSION SIMPLY STANDS ON ITS OWN, REPRESENTING A QUANTITY OR A SET OF QUANTITIES
THAT CAN BE EVALUATED OR MANIPULATED. UNDERSTANDING THIS DISTINCTION IS THE FIRST STEP IN MASTERING HOW TO DO
EXPRESSIONS IN MATH.

EXPRESSIONS ARE THE BEDROCK OF MATHEMATICAL PROBLEM-SOLVING. THEY ARE USED TO DESCRIBE QUANTITIES, FORMULATE
RELATIONSHIPS, AND SERVE AS THE BUILDING BLOCKS FOR MORE COMPLEX MATHEMATICAL STRUCTURES LIKE EQUATIONS AND
INEQUALITIES. WITHOUT A FIRM GRASP OF EXPRESSIONS, NAVIGATING HIGHER LEVELS OF MATHEMATICS, FROM ALGEBRA TO
CALCULUS, BECOMES SIGNIFICANTLY MORE CHALLENGING. THEREFORE, DEDICATING TIME TO UNDERSTANDING THEIR CONSTRUCTION
AND MANIPULATION IS AN INVESTMENT IN YOUR MATHEMATICAL PROFICIENCY.

EsseNTIAL COMPONENTS OF MATHEMATICAL EXPRESSIONS

TO EFFECTIVELY WORK WITH MATHEMATICAL EXPRESSIONS, IT'S VITAL TO UNDERSTAND THEIR CORE COMPONENTS. THESE
ELEMENTS WORK TOGETHER TO CREATE MEANINGFUL MATHEMATICAL STATEMENTS. RECOGNIZING THESE PARTS WILL GREATLY AID
IN UNDERSTANDING HOW TO DO EXPRESSIONS IN MATH.

Numsers (CONSTANTS)

NUMBERS, ALSO KNOWN AS CONSTANTS, ARE FIXED NUMERICAL VALUES. THEY ARE THE MOST BASIC ELEMENTS IN AN EXPRESSION
AND DO NOT CHANGE. EXAMPLES INCLUDE 5, -10, 3.14, or $\FrRac{ 13{2}$. IN AN EXPRESSION LIKE $2X + 7%, THE NUMBER 7
IS A CONSTANT.



V ARIABLES

V ARIABLES ARE SYMBOLS, TYPICALLY LETTERS LIKE $x$, $v$, $A%, OR $B$, THAT REPRESENT UNKNOWN OR CHANGING
VALUES. THEY ARE PLACEHOLDERS THAT CAN TAKE ON DIFFERENT NUMERICAL VALUES. IN THE EXPRESSION $2X + 7%, THE
LETTER $X$ IS A VARIABLE. THE VALUE OF THE EXPRESSION CHANGES DEPENDING ON THE VALUE ASSIGNED TO $x$.
UNDERSTANDING VARIABLES IS KEY TO WORKING WITH ALGEBRAIC EXPRESSIONS.

OPERATIONS

MATHEMATICAL OPERATIONS ARE THE ACTIONS PERFORMED ON NUMBERS AND VARIABLES TO PRODUCE NEW VALUES. THE
FUNDAMENTAL OPERATIONS INCLUDE:

AopiTion (+)

SusTrRACTION (-)

e MuLTiPLICcATION ()

Division (/)

e ExpoNenTIATION (M)

THESE OPERATIONS ARE REPRESENTED BY SPECIFIC SYMBOLS AND DICTATE HOW THE NUMBERS AND VARIABLES IN AN EXPRESSION
INTERACT.

MATHEMATICAL SYMBOLS AND GROUPING

BEYOND THE BASIC OPERATIONS, EXPRESSIONS CAN ALSO INCLUDE OTHER MATHEMATICAL SYMBOLS AND GROUPING MECHANISMS.
P ARENTHESES ( )/ BRACKETS [ ], AND BRACES { } ARE USED TO GROUP PARTS OF AN EXPRESSION, DICTATING THE ORDER IN
WHICH OPERATIONS ARE PERFORMED. FOR EXAMPLE, IN THE EXPRESSION $(2 + 3) \TIMES 4$, THE ADDITION IS PERFORMED
BEFORE THE MULTIPLICATION DUE TO THE PARENTHESES.

THe CrucIAL RoLE oF THE OrRDER OF OPERATIONS

THE ORDER OF OPERATIONS IS A SET OF RULES THAT DICTATES THE SEQUENCE IN WHICH MATHEMATICAL OPERATIONS SHOULD
BE PERFORMED IN AN EXPRESSION TO ENSURE A CONSISTENT AND CORRECT RESULT. W/ITHOUT A STANDARDIZED ORDER, DIFFERENT
PEOPLE COULD ARRIVE AT DIFFERENT ANSWERS FOR THE SAME EXPRESSION, LEADING TO CONFUSION AND ERRORS. THIS IS A
FUNDAMENTAL CONCEPT WHEN LEARNING HOW TO DO EXPRESSIONS IN MATH.

THE MOST WIDELY USED MNEMONIC FOR REMEMBERING THE ORDER OF OPERATIONS IS PEMDAS or BODMAS:

P ARENTHESES (OR BRACKETS)I PERFORM OPERATIONS INSIDE PARENTHESES, BRACKETS, AND BRACES FIRST.

ExPoNENTS (OR ORDERS): EVALUATE EXPONENTS AND ROOTS.

e MULTIPLICATION AND DivISION: PERFORM MULTIPLICATION AND DIVISION FROM LEFT TO RIGHT AS THEY APPEAR IN THE
EXPRESSION.

ADDITION AND SUBTRACTION: PERFORM ADDITION AND SUBTRACTION FROM LEFT TO RIGHT AS THEY APPEAR IN THE
EXPRESSION.



[T IS CRUCIAL TO REMEMBER THAT MULTIPLICATION AND DIVISION HAVE EQUAL PRECEDENCE, AS DO ADDITION AND
SUBTRACTION. THEY ARE PERFORMED IN THE ORDER THEY APPEAR FROM LEFT TO RIGHT.

STEP-BY-STEP GUIDE: EVALUATING MATHEMATICAL EXPRESSIONS

EVALUATING A MATHEMATICAL EXPRESSION MEANS FINDING ITS SINGLE NUMERICAL VALUE BY SUBSTITUTING GIVEN VALUES FOR
VARIABLES AND PERFORMING ALL THE INDICATED OPERATIONS ACCORDING TO THE ORDER OF OPERATIONS. THIS PROCESS IS
CENTRAL TO UNDERSTANDING HOW TO DO EXPRESSIONS IN MATH.

STep 1: IDENTIFY THE OPERATIONS AND NUMBERS

FIRST, CAREFULLY EXAMINE THE EXPRESSION. IDENTIFY ALL THE NUMBERS, VARIABLES (IF ANY), AND THE MATHEMATICAL
OPERATIONS INVOLVED. ALSO, NOTE ANY GROUPING SYMBOLS LIKE PARENTHESES.

Step 2: AppLY THE ORDER oF OPerATIONS (PEMDAS/BODMAS)

SYSTEMATICALLY WORK THROUGH THE EXPRESSION USING THE ORDER OF OPERATIONS:

1. PARENTHESES: SOLVE ANY CALCULATIONS WITHIN PARENTHESES FIRST. IF THERE ARE NESTED PARENTHESES, START WITH
THE INNERMOST SET.

2. ExPONENTS: CALCULATE ANY EXPONENTS.
3. MULTIPLICATION AND DIVISION: PERFORM ALL MULTIPLICATION AND DIVISION OPERATIONS FROM LEFT TO RIGHT.

4. ADDITION AND SUBTRACTION: PERFORM ALL ADDITION AND SUBTRACTION OPERATIONS FROM LEFT TO RIGHT.

Step 3: SussTITUTE VARIABLE VALUES (IF APPLICABLE)

IF THE EXPRESSION CONTAINS VARIABLES, SUBSTITUTE THE GIVEN NUMERICAL VALUES FOR EACH VARIABLE AT THE APPROPRIATE
STAGE. TYPICALLY, IT'S BEST TO SUBSTITUTE AFTER DEALING WITH PARENTHESES AND EXPONENTS, BUT BEFORE PERFORMING
MULTIPLICATION AND DIVISION, TO MAINTAIN CLARITY.

STEP 4: SIMPLIFY UNTIL A SINGLE V ALUE IS REACHED

CONTINUE APPLYING THE ORDER OF OPERATIONS UNTIL THE EXPRESSION IS REDUCED TO A SINGLE NUMERICAL VALUE. DOUBLE-
CHECK YOUR WORK TO ENSURE ACCURACY.

ExAMPLE: EvALUATE $5 + (3 \TiMes 272 - 4) | 2%

1. PARENTHESES: INSIDE THE PARENTHESES, WE HAVE $3 \TIMES 272 - 4$. FIRST, HANDLE THE EXPONENT: $2"2 = 4%$. So, THE
EXPRESSION INSIDE BECOMES $3 \TIMES 4 - 4.

2. MULTIPLICATION: PERFORM THE MULTIPLICATION: $3 \TIMES 4 = 12%. THE EXPRESSION INSIDE THE PARENTHESES IS NOW
$12-4%.

3. SUBTRACTION: PERFORM THE SUBTRACTION: $12 - 4 = 8%. SO, THE ORIGINAL EXPRESSION SIMPLIFIES TO $5 + 8 / 2%.
4. DIvISION: PERFORM THE DIVISION: $8 / 2 = 4$. THE EXPRESSION IS NOW $5 + 4$.

5. ADDITION: PERFORM THE ADDITION: $5 + 4 = 9$. THE FINAL EVALUATED VALUE IS 9.



SIMPLIFYING MATHEMATICAL EXPRESSIONS: COMBINING LIKE TERMS

SIMPLIFYING AN EXPRESSION INVOLVES REWRITING IT IN ITS MOST CONCISE FORM WITHOUT CHANGING ITS VALUE. A KEY
TECHNIQUE FOR SIMPLIFYING EXPRESSIONS, ESPECIALLY ALGEBRAIC ONES, IS COMBINING LIKE TERMS. THIS IS AN ESSENTIAL SKILL
WHEN MASTERING HOW TO DO EXPRESSIONS IN MATH.

LIKE TERMS ARE TERMS THAT HAVE THE EXACT SAME VARIABLE(S) RAISED TO THE EXACT SAME POWER(S). CONSTANTS ARE
ALSO CONSIDERED LIKE TERMS AMONG THEMSELVES. FOR EXAMPLE, IN THE EXPRESSION $3x + 5Y - 2% + 8%, THE TERMS $3x$
AND $-2X$ ARE LIKE TERMS BECAUSE THEY BOTH CONTAIN THE VARIABLE $X$ RAISED TO THE POWER OF 1. THE TERMS $5v$
AND $8% ARE NOT LIKE TERMS WITH EACH OTHER OR WITH THE $X$ TERMS.

THe Process oF CoMBINING LIkE TERMS

T O COMBINE LIKE TERMS:

1. |DeNTIFY Like TERMS: SCAN THE EXPRESSION AND GROUP TOGETHER ALL TERMS THAT HAVE THE SAME VARIABLE AND
EXPONENT.

2. CoMgINE COEFFICIENTS: ADD OR SUBTRACT THE COEFFICIENTS (THE NUMERICAL PART) OF THE LIKE TERMS. THE VARIABLE
PART REMAINS THE SAME.

3. CoMBINE CONSTANTS: ADD OR SUBTRACT ANY CONSTANT TERMS.

4. REWRITE THE SIMPLIFIED EXPRESSION: W/RITE THE SIMPLIFIED EXPRESSION WITH THE COMBINED TERMS.

EXAMPLE: SIMPLIFY THE EXPRESSION $4A + 78 - 2A + 38 - 5%

1. IDENTIFY Like TerRMS: THE LIKE TERMS ARE $4A$ AND $-2A%. THE LIKE TERMS ARE $78% AND $3B8%. THE CONSTANT TERM IS
$-5%.

2. CoMBINE ‘A’ TERMS: COMBINE THE COEFFICIENTS OF THE ‘A’ TERMS: $4A - 2A = (4 - 2)a = 245,
3. CoMBINE ‘B’ TERMS: COMBINE THE COEFFICIENTS OF THE ‘B’ TERMS: $78 + 38 = (7 + 3)8 = 108B%.
4. CoMBINE CONSTANTS: THE CONSTANT TERM IS ALREADY SIMPLIFIED: $-5%.

5. REWRITE: THE SIMPLIFIED EXPRESSION IS $2A + 108 - 5%.

W/ ORKING WITH ALGEBRAIC EXPRESSIONS

ALGEBRAIC EXPRESSIONS ARE MATHEMATICAL EXPRESSIONS THAT INCLUDE VARIABLES. THEY ARE USED TO REPRESENT GENERAL
RULES AND RELATIONSHIPS THAT CAN APPLY TO A WIDE RANGE OF VALUES. LEARNING HOW TO DO EXPRESSIONS IN MATH OFTEN
TRANSITIONS INTO WORKING WITH THESE ALGEBRAIC FORMS.

SUBSTITUTION IN ALGEBRAIC EXPRESSIONS

AS DEMONSTRATED IN THE EVALUATION SECTION, SUBSTITUTING NUMERICAL VALUES FOR VARIABLES IS A FUNDAMENTAL SKILL.
THIS ALLOWS US TO FIND THE VALUE OF AN ALGEBRAIC EXPRESSION FOR A SPECIFIC SCENARIO.



OPERATIONS WITH ALGEBRAIC EXPRESSIONS

ALGEBRAIC EXPRESSIONS CAN BE ADDED, SUBTRACTED, MULTIPLIED, AND DIVIDED. THESE OPERATIONS FOLLOW SIMILAR
PRINCIPLES TO THOSE USED WITH NUMBERS, WITH THE ADDED CONSIDERATION OF COMBINING LIKE TERMS AND MAINTAINING THE
INTEGRITY OF THE VARIABLES.

e ADDITION: $(2x + 3) +(x- 1) =2x+ 3+ x - 1 =3x + 2%.
e SuTRACTION: $(4y -2)-(v+5)=4vy-2-v-5=3v-7%.

o MULTIPLICATION; $3(2A + 4) = 3 \TIMes 2A + 3 \TIMES 4 = 6A + 128.

THESE OPERATIONS ARE CRUCIAL FOR SOLVING ALGEBRAIC EQUATIONS AND UNDERSTANDING MORE ADVANCED MATHEMATICAL
CONCEPTS. THE ABILITY TO MANIPULATE AND SIMPLIFY ALGEBRAIC EXPRESSIONS IS A CORNERSTONE OF MATHEMATICAL
COMPETENCE.

ReAL-W ORLD APPLICATIONS OF MATHEMATICAL EXPRESSIONS

MATHEMATICAL EXPRESSIONS ARE NOT JUST ABSTRACT CONCEPTS, THEY ARE TOOLS USED TO MODEL AND SOLVE PROBLEMS IN
COUNTLESS REAL-WORLD SCENARIOS. UNDERSTANDING HOW TO DO EXPRESSIONS IN MATH DIRECTLY TRANSLATES TO
PRACTICAL APPLICATIONS IN VARIOUS FIELDS.

SCIENCE AND ENGINEERING

IN PHYSICS, EXPRESSIONS DESCRIBE RELATIONSHIPS BETWEEN QUANTITIES LIKE FORCE, MASS, AND ACCELERATION ($F = MA$). IN
CHEMISTRY, EXPRESSIONS CAN REPRESENT CONCENTRATIONS OF SUBSTANCES OR REACTION RATES. ENGINEERS USE EXPRESSIONS
TO DESIGN STRUCTURES, CALCULATE STRESS, AND MODEL COMPLEX SYSTEMS.

FINANCE AND EcONOMICS

FINANCIAL CALCULATIONS, SUCH AS COMPOUND INTEREST, LOAN PAYMENTS, AND INVESTMENT RETURNS, ARE ALL BASED ON
MATHEMATICAL EXPRESSIONS. ECONOMISTS USE EXPRESSIONS TO MODEL MARKET BEHAVIOR, PREDICT TRENDS, AND ANALYZE
ECONOMIC POLICIES.

CoMPUTER SCIENCE

EXPRESSIONS ARE FUNDAMENTAL TO PROGRAMMING. THEY ARE USED IN ALGORITHMS, DATA STRUCTURES, AND TO DEFINE
CONDITIONS FOR DECISION-MAKING WITHIN SOFTW ARE. LOGICAL EXPRESSIONS, FOR INSTANCE, ARE USED TO CONTROL PROGRAM
FLOW.

FROM CALCULATING THE AREA OF A ROOM TO PREDICTING WEATHER PATTERNS, MATHEMATICAL EXPRESSIONS PROVIDE A
POWERFUL LANGUAGE FOR DESCRIBING AND UNDERSTANDING THE WORLD AROUND US. MASTERING THEIR MANIPULATION UNLOCKS
A DEEPER UNDERSTANDING OF THESE DIVERSE APPLICATIONS.



QZ \WHAT IS THE DIFFERENCE BETWEEN AN EXPRESSION AND AN EQUATION IN MATH?

A: AN EXPRESSION IS A COMBINATION OF NUMBERS, VARIABLES, AND OPERATIONS THAT REPRESENTS A VALUE. AN EQUATION,
ON THE OTHER HAND, IS A STATEMENT THAT TWO EXPRESSIONS ARE EQUAL, INDICATED BY AN EQUALS SIGN (=). FOR EXAMPLE,
$5xX + 2% IS AN EXPRESSION, WHILE $5X + 2 = 12% IS AN EQUATION.

Q: WHY 1S THE ORDER OF OPERATIONS (PEMDAS/BODMAS) SO IMPORTANT WHEN
EVALUATING EXPRESSIONS?

A: THE ORDER OF OPERATIONS ENSURES THAT MATHEMATICAL EXPRESSIONS ARE EVALUATED IN A CONSISTENT MANNER, LEADING
TO A SINGLE, CORRECT ANSWER. W ITHOUT IT, DIFFERENT INTERPRETATIONS COULD RESULT IN MULTIPLE, INCORRECT SOLUTIONS
FOR THE SAME PROBLEM.

QI CAN | COMBINE ANY TERMS IN AN EXPRESSION , OR ONLY SPECIFIC ONES?

A: YOU CAN ONLY COMBINE “LIKE TERMS” IN AN EXPRESSION. LIKE TERMS HAVE THE SAME VARIABLES RAISED TO THE SAME
POWERS. FOR EXAMPLE, IN THE EXPRESSION $3X + 2Y + 4x - Y$, YOU CAN COMBINE THE $x$ TERMS ($3x + 4x$) AND THE
$v$ TeErMS ($2Y - Y$), BUT YOU CANNOT COMBINE $X$ TERMS WITH $Y$ TERMS.

Q: WHAT DOES IT MEAN TO “SIMPLIFY” A MATHEMATICAL EXPRESSION?

A: SIMPLIFYING A MATHEMATICAL EXPRESSION MEANS REWRITING IT IN ITS MOST BASIC AND CONCISE FORM WITHOUT CHANGING
ITS VALUE. THIS OFTEN INVOLVES COMBINING LIKE TERMS, PERFORMING INDICATED OPERATIONS, AND REMOVING REDUNDANT
ELEMENTS.

QZ How DO | HANDLE NEGATIVE NUMBERS WHEN EVALUATING EXPRESSIONS?

A: WHEN EVALUATING EXPRESSIONS WITH NEGATIVE NUMBERS, ADHERE STRICTLY TO THE ORDER OF OPERATIONS. PAY cLOSE
ATTENTION TO THE RULES FOR MULTIPLYING AND DIVIDING WITH NEGATIVE NUMBERS (E.G., NEGATIVE TIMES NEGATIVE EQUALS
POSITIVE) AND FOR ADDING AND SUBTRACTING (E.G.I SUBTRACTING A NEGATIVE IS THE SAME AS ADDING A POSITIVE).

Q: WHAT ARE THE MOST COMMON MISTAKES PEOPLE MAKE WHEN DOING EXPRESSIONS IN
MATH?

A: COMMON MISTAKES INCLUDE INCORRECTLY APPLYING THE ORDER OF OPERATIONS (E.G., PERFORMING ADDITION BEFORE
MULTIPLICATION), ERRORS IN HANDLING SIGNS (ESPECIALLY WITH NEGATIVE NUMBERS), MISHANDLING PARENTHESES, AND
INCORRECTLY COMBINING UNLIKE TERMS.

QZ ARE THERE DIFFERENT RULES FOR EXPRESSIONS INVOLVING FRACTIONS OR DECIMALS?

A: THE FUNDAMENTAL RULES FOR EVALUATING AND SIMPLIFYING EXPRESSIONS, INCLUDING THE ORDER OF OPERATIONS, REMAIN
THE SAME WHETHER YOU ARE WORKING WITH WHOLE NUMBERS, FRACTIONS, OR DECIMALS. HO\X/EVER, YOU MUST APPLY THE
SPECIFIC RULES FOR ARITHMETIC OPERATIONS WITH FRACTIONS AND DECIMALS ACCURATELY.
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