Using Algebra To Solve Word Problems
Answer Key

1) EI!I“} amd Ndiba are \t”ili,g ocookic dl.'ll.u_!h for a school fumndmaiser. Customers can huaw r!:u.'E:l.p:\ of while
chocoloate chip cookie dough and packages of aatmeal cookie ijlgh. F,mil}.' sold | [\m_‘kusf of white
chocoloate chip cookie dough and 4 packoges of oatmeal cookie dough for a total of $32. Ndiba sold 11
packages of white chocoloate chip cookie dough and 2 packages of catmeal cookie dough for a total of
558, What ix the cou each of one package of white chocoloate chip cookie dough and one package of
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Th The sendor classes @1 High School A and High School B planned separate trips to Yell owsTie Rational
Park. The senior class a1 High School A rented and filled 9 vans and 1 bus with 97 studens, High School
B rented and filled 8 vans and 2 buses with 114 students, Each van and each buas camried the same number

of students. Find the number of students in each van and in esch bus.
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§) Chelseas schoal s selling vickets wo o play, On the first day of ticket sales the school seld 7 adult I.Ek-l:-l‘\_ 2
amd 12 student tickets for o total of 5151, The school ook in $62 on the secomd day by selling 4 slub
tickets amd ¥ soudent l!l.'kl:['\; Find the price of an adult theker and the price of a student ticket.
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9) The schaod that Danbel goes to s selling tickets 1o a choral performance. On the first day of ticket sales 3 ::-i
school sold 3 sendor citizen tickets and 14 child tckets for @ total of 5187, The schood took in 3231 on the
second day by selling 13 senior citizen tickets and 8 child tickets. Find the price of a senbor citizen ticket
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10y Dan and Lisa cach improved their yards by plaming daylilics and ivy. They bought their sum‘-ﬁt:}ﬁ',ﬂm 17 sanm
store. Dan spent $78 on 6 daylilies and 8 pots of vy, Lisa spent 5123 on 9 daylilies and 13 pots of vy, What
is the cost of one daylily amd the cost of one pot of ivy?
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USING ALGEBRA TO SOLVE WORD PROBLEMS ANSWER KEY IS A CRITICAL SKILL THAT ENHANCES PROBLEM-SOLVING ABILITIES IN
MATHEMATICS AND MANY OTHER FIELDS. W/ ORD PROBLEMS TRANSLATE REAL-WORLD SITUATIONS INTO MATHEMATICAL
EQUATIONS, ALLOWING INDIVIDUALS TO APPLY ALGEBRAIC CONCEPTS TO FIND SOLUTIONS. THIS ARTICLE AIMS TO PROVIDE A

COMPREHENSIVE GUIDE ON HOW TO EFFECTIVELY USE ALGEBRA TO SOLVE WORD PROBLEMS, INCLUDING STRATEGIES, EXAMPLES,
AND AN ANSWER KEY FOR PRACTICE PROBLEMS.

UNDERSTANDING W/ ORD PROBLEMS

\X/ ORD PROBLEMS OFTEN PRESENT A SCENARIO THAT REQUIRES INTERPRETATION AND ANALYSIS BEFORE MATHEMATICAL
OPERATIONS CAN BE APPLIED. THEY TYPICALLY INVOLVE:

- IDENTIFYING THE VARIABLES: DETERMINE WHAT YOU NEED TO FIND AND ASSIGN VARIABLES TO THOSE UNKNOWNS.
- UNDERSTANDING THE RELATIONSHIPS: ANALYZE HOW THE VARIABLES INTERACT OR RELATE TO ONE ANOTHER.



- TRANSLATING WORDS INTO EQUATIONS: CONVERT THE NARRATIVE OF THE PROBLEM INTO A MATHEMATICAL EQUATION OR
SET OF EQUATIONS.

TypPes oF WorD PROBLEMS

W/ ORD PROBLEMS CAN BE CATEGORIZED INTO SEVERAL TYPES, INCLUDING:

1. AGE PROBLEMS: INVOLVES THE CURRENT AGES OF INDIVIDUALS AND THEIR AGES AT DIFFERENT TIMES.

2. DISTANCE PROBLEMS: DEALS WITH THE RELATIONSHIP BETWEEN DISTANCE, RATE, AND TIME.

3. WoRk PROBLEMS: FOCUSES ON HOW LONG IT TAKES TO COMPLETE A JOB WHEN MULTIPLE ENTITIES ARE INVOLVED.

4. MIXTURE PROBLEMS: CONCERNS COMBINING DIFFERENT SUBSTANCES OR QUANTITIES TO FIND A DESIRED CONCENTRATION OR
AMOUNT.

5. PERCENTAGE PROBLEMS: INVOLVES FINDING A PERCENTAGE OF A NUMBER OR DETERMINING WHAT NUMBER A PERCENTAGE
REPRESENTS.

STRATEGIES FOR SOLVING W ORD PROBLEMS WITH ALGEBRA

TO EFFECTIVELY SOLVE WORD PROBLEMS USING ALGEBRA, FOLLOW THESE STRATEGIES!:

1. ReAD THE ProBLEM CAREFULLY

START BY READING THE PROBLEM MULTIPLE TIMES TO ENSURE YOU UNDERSTAND THE SCENARIO. PAY ATTENTION TO KEYWORDS
AND PHRASES THAT INDICATE MATHEMATICAL OPERATIONS, SUCH AS!

- Sum (ADDITION)
- DiFFerence (SUBTRACTION)

- ProbucT (MULTIPLICATION)
- QuoTIenT (DIVISION)

2. IDENTIFY THE UNKNOWNS

DETERMINE WHAT THE PROBLEM IS ASKING YOU TO FIND. ASSIGN VARIABLES TO THESE UNKNOWNS. FOR EXAMPLE, IF YOU NEED
TO FIND THE NUMBER OF APPLES, YOU MIGHT LET \( X \) REPRESENT THE NUMBER OF APPLES.

3. SET UP THE EQUATION

TRANSLATE THE WORDS OF THE PROBLEM INTO A MATHEMATICAL EQUATION. USE THE IDENTIFIED VARIABLES AND
RELATIONSHIPS TO FORMULATE THIS EQUATION.

4. SoLVE THE EQUATION

ONCE THE EQUATION IS ESTABLISHED, USE ALGEBRAIC TECHNIQUES TO ISOLATE THE VARIABLE AND SOLVE FOR IT. THIS MAY
INVOLVE!

- COMBINING LIKE TERMS
- USING THE DISTRIBUTIVE PROPERTY



- FACTORING
- APPLYING INVERSE OPERATIONS

5. CHeck Your W oRrk

AFTER FINDING A SOLUTION, SUBSTITUTE THE VALUE BACK INTO THE ORIGINAL PROBLEM TO VERIFY THAT IT MAKES SENSE IN THE
CONTEXT. THIS STEP ENSURES ACCURACY AND HELPS IDENTIFY ANY MISTAKES.

ExAMPLES OF \X ORD PROBLEMS AND SOLUTIONS

LET’S LOOK AT A FEW EXAMPLES OF WORD PROBLEMS AND HOW TO SOLVE THEM USING ALGEBRA.

ExAMPLE 1: AGE PROBLEM

PROBLEM: SARAH IS 4 YEARS OLDER THAN TOM. [F THE SUM OF THEIR AGES IS 40, HOW OLD ARE SARAH AND TOM?

SOLUTION:

1.LeT \(x \) = ToM's AGE.

2. THen SArRAH's aGE IS \( x + 4 \).
3. SET UP THE EQUATION:
\[x+(x+4)=40\]

4. COMBINE LIKE TERMS:

\[2x +4=40\]

5. SUBTRACT 4 FROM BOTH SIDES:
\[2x=36\]

6. DIVIDE BY 2:

\[x=18\](Tom's ace)
7.5ARAH's AGE=\( 18 +4=22).

ANSWER: TOM IS 18 YEARS OLD, AND SARAH IS 22 YEARS OLD.

ExAMPLE 2: DISTANCE PROBLEM

PROBLEM: A CAR TRAVELS AT A SPEED OF 60 MILES PER HOUR. HOW FAR WILL IT TRAVEL IN 3 HOURS?

SOLUTION:

1. LeT \( o \) = DISTANCE TRAVELED.

2. USE THE FORMULA:

\[ o = \texT{speen} \TiMes \TexT{TIME} \]
3. SUBSTITUTE THE VALUES:

\[o =060 \TiMes 3 \]

4. CALCULATE:

\[ o= 180 \1exT{ mMiLES} \].

ANSWER: THE CAR WILL TRAVEL 180 MILES IN 3 HOURS.

ExAMPLE 3: WORK PROBLEM



PROBLEM: |F IT TAKES 4 HOURS FOR 3 WORKERS TO COMPLETE A TASK, HOW LONG WILL IT TAKE FOR 6 WORKERS TO
COMPLETE THE SAME TASK?

SOLUTION:

1. DETERMINE THE AMOUNT OF WORK DONE. IF 3 WORKERS COMPLETE THE TASK IN 4 HOURS, THE TOTAL WORK IS:
\[\TexT{ToTaL work} = 3 \TexT{ workers} \TiMEs 4 \TexT{ Hours} = 12 \TexT{ worker-HoURS]} \].
2.LET \( T \) = TIME TAKEN BY 6 WORKERS TO COMPLETE THE TASK. THUS:

\[ 6 \TexT{ workers} \TiMes T = 12 \TexT{ worker-HOURS} \].

3. SoLve For \( T \):

\[ 7= \rrAac{12}{63} = 2 \TexT{ HOoURS} \].

ANSWER: IT WILL TAKE 6 WORKERS 2 HOURS TO COMPLETE THE TASK.

PrRACTICE PROBLEMS WITH ANSWER KEY

HERE ARE SOME PRACTICE PROBLEMS TO REINFORCE YOUR SKILLS IN SOLVING WORD PROBLEMS USING ALGEBRA.

PrACTICE PROBLEMS

1. A RECTANGLE HAS A LENGTH THAT IS TWICE ITS WIDTH. |F THE PERIMETER OF THE RECTANGLE IS 48 METERS, WHAT ARE THE
DIMENSIONS OF THE RECTANGLE?

2. JoHN HAS $50. He SPENDS $x ON A BOOK AND HAS $20 LEFT. HOW MUCH DID HE SPEND ON THE BOOK?

3. A TRAIN TRAVELS AT A SPEED OF 80 MILES PER HOUR. HOW LONG WILL IT TAKE TO TRAVEL 240 MILES?

4. A MIXTURE CONTAINS 309% SALT. IF You HAVE 200 GRAMS OF THE MIXTURE, HOW MUCH SALT IS PRESENT?

ANSWER KEY

1.LeT \( w \) = wiDTH. THen LenaTH \(L = 2w \).
PeriMeTER: \( 2(L + w) = 48 \).
\(202w +w) =48 \)PF \(6w=48\)F \(w=8\);\(L=16\).

ANSWER: WIDTH IS 8 METERS, LENGTH IS 16 METERS.

2.\(50-x=20\)[F \(x=30\).
ANSWER: JOHN SPENT $30 ON THE BOOK.

3. Using THE ForMuLA \( \TexT{TiMe} = \rrac{\TExT{DISTANCE}}{\TEXT{SPEED}} \):
\(\TexT{TMe} = \FrrAc{2403{80} = 3 \TexT{ Hours} \).
ANSWER: |T WILL TAKE 3 HOURS.

4.\(0.30 \1iMes 200 = 60 \) GRAMS OF SALT.
ANSWER: THERE IS 60 GRAMS OF SALT IN THE MIXTURE.

CoNCLUSION

USING ALGEBRA TO SOLVE WORD PROBLEMS IS A POWERFUL SKILL THAT CAN SIMPLIFY COMPLEX SITUATIONS INTO MANAGEABLE
MATHEMATICAL EQUATIONS. BY UNDERSTANDING THE TYPES OF WORD PROBLEMS, EMPLOYING EFFECTIVE STRATEGIES, AND
PRACTICING REGULARLY, ANYONE CAN IMPROVE THEIR ABILITY TO TACKLE THESE CHALLENGES. W/ HETHER IN ACADEMIC SETTINGS
OR REAL-WORLD APPLICATIONS, MASTERING THIS SKILL WILL UNDOUBTEDLY ENHANCE YOUR ANALYTICAL CAPABILITIES AND
PROBLEM~SOLVING EFFICIENCY.



FREQUENTLY AskeD QUESTIONS

\WHAT IS THE FIRST STEP IN USING ALGEBRA TO SOLVE WORD PROBLEMS?

THE FIRST STEP IS TO READ THE PROBLEM CAREFULLY AND IDENTIFY THE UNKNOWNS, AS WELL AS WHAT IS BEING ASKED.

How CAN | TRANSLATE A WORD PROBLEM INTO AN ALGEBRAIC EQUATION?

LOOK FOR KEYWORDS THAT INDICATE MATHEMATICAL OPERATIONS, SUCH AS ‘TOTAL’ FOR ADDITION, ‘DIFFERENCE’ FOR
SUBTRACTION, 'PRODUCT’ FOR MULTIPLICATION, AND ‘QUOTIENT’ FOR DIVISION.

\WHAT ROLE DO VARIABLES PLAY IN SOLVING WORD PROBLEMS WITH ALGEBRAP

V/ ARIABLES REPRESENT THE UNKNOWN QUANTITIES IN THE PROBLEM, ALLOWING YOU TO CREATE EQUATIONS THAT CAN BE
SOLVED TO FIND THE VALUES OF THESE UNKNOWNS.

CAN YOU PROVIDE AN EXAMPLE OF A WORD PROBLEM AND ITS ALGEBRAIC EQUATION?

SURE! FOR THE PROBLEM ‘A NUMBER INCREASED BY 5 EQUALS 12, THE ALGEBRAIC EQUATION WOULD BE ‘X + 5 = 12', WHERE
X IS THE UNKNOWN NUMBER.

\WHAT SHOULD | DO IF MY ALGEBRAIC SOLUTION DOESN'T MAKE SENSE IN THE CONTEXT
OF THE WORD PROBLEM?

DOUBLE-CHECK YOUR TRANSLATIONS AND CALCULATIONS, AND ENSURE THAT YOUR FINAL ANSWER IS REASONABLE AND FITS
THE CONTEXT OF THE PROBLEM.
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