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EQUATIONS TO FIND OUT HOW MANY NICKELS AND DIMES TRISTAN HAS. THIS PROBLEM INVOLVES UNDERSTANDING THE
RELATIONSHIP BETWEEN THE NUMBER OF COINS AND THEIR TOTAL VALUE, AND TRANSLATING THAT INTO A SYSTEM OF
EQUATIONS. IN THIS ARTICLE, WE WILL EXPLORE HOW TO SET UP AND SOLVE SUCH A SYSTEM STEP-BY-STEP, ENSURING
CLARITY AND DETAIL TO HELP YOU MASTER SIMILAR COIN PROBLEMS.

UUNDERSTANDING THE PROBLEM

BEFORE JUMPING INTO EQUATIONS, IT’S IMPORTANT TO COMPREHEND THE DETAILS OF THE PROBLEM:

- TRISTAN’S TOTAL AMOUNT OF MONEY FROM NICKELS AND DIMES IS $1.40.
- HE HAS TWICE AS MANY NICKELS AS DIMES.

THE GOAL IS TO DETERMINE THE EXACT NUMBER OF NICKELS AND DIMES TRISTAN HAS.

DEFINING V ARIABLES

To TRANSLATE THE PROBLEM INTO MATHEMATICAL TERMS, ASSIGN VARIABLES TO THE UNKNOWN QUANTITIES:

V ARIABLES TO RePRESENT THE NUMBER OF COINS

® N = THE NUMBER OF NICKELS TRISTAN HAS

® D = THE NUMBER OF DIMES TRISTAN HAS

GIVEN THE INFORMATION THAT TRISTAN HAS TWICE AS MANY NICKELS AS DIMES, WE CAN EXPRESS ONE VARIABLE IN TERMS OF
THE OTHER:

ExPRESSING ONE V ARIABLE IN TERMS OF THE OTHER

® SINCE TRISTAN HAS TWICE AS MANY NICKELS AS DIMES: N = 2D

THIS RELATIONSHIP SIMPLIFIES THE PROBLEM BY REDUCING THE NUMBER OF UNKNOWNS.

SETTING UP THE EQUATIONS

THE KEY TO SOLVING THE PROBLEM IS TO TRANSLATE THE TOTAL VALUE OF COINS INTO AN EQUATION INVOLVING THE
VARIABLES, BASED ON THE VALUE OF EACH TYPE OF COIN.



V ALUE oF NIckeLs AND DIMES

e EACH NICKEL IS WoRrTH $0.05

e EAcH DIME IS worTH $0.10

ToTAL VALUE EQUATION

THE TOTAL AMOUNT OF MONEY FROM ALL COINS IS $ 1 40, SO WE WRITE:

(Number of nickels x Value per nickel) + (Number of dimes x Value per dime) =
Total amount

SUBSTITUTING THE VARIABLES:

0.05n + 0.10d = 1.40

USING THE RELATIONSHIP N = 2D, SUBSTITUTE N INTO THE EQUATION:

0.05(2d) + 0.10d = 1.40

THIS GIVES US A SINGLE EQUATION WITH ONE VARIABLE, D, WHICH WE CAN NOW SOLVE.

SOLVING THE SYSTEM OF EQUATIONS

THE PROCESS INVOLVES SIMPLIFYING AND SOLVING FOR THE VARIABLE D, THEN FINDING N.

SIMPLIFY AND SOLVE FOR D

e DisTriBUTE 0.05:

0.05 x 2d = 0.10d

® REWRITE THE EQUATION:

0.10d + 0.10d = 1.40

o COMBINE LIKE TERMS:



0.20d = 1.40

e DivIDE BOTH SIDES BY 0.20 TO SOLVE FOR D:

d=1.40 7/ 0.20 =7

FIND THE NUMBER OF NICKELS

RECALL THAT N = 2D:

RESULT: TRISTAN HAS 14 NICKELS AND 7 DIMES.

VERIFICATION OF THE SOLUTION

[T’S ALWAYS GOOD TO VERIFY THE SOLUTION BY CALCULATING THE TOTAL VALUE:

CALCULATE ToTAL VALUE

e NickeLs: 14 x $0.05 =$0.70

e DiMes: 7 x $0.10 = $0.70

ToTAL:

$0.70 + $0.70 = $1.40

THE TOTAL MATCHES THE PROBLEM STATEMENT, CONFIRMING THE SOLUTION IS CORRECT.

SUMMARY OF THE SYSTEM OF EQUATIONS AND SOLUTION STEPS

ToO ENCAPSULATE THE ENTIRE PROCESS, HERE IS A SUMMARY

1. DEFINE VARIABLES: N = NUMBER OF NICKELS, D = NUMBER OF DIMES
2. EXPRESS RELATIONSHIP: N = 2D

3. WRITE TOTAL VALUE EQUATION: 0.058 + 0.10p = 1.40

4. SUBSTITUTE N = 2D INTO THE TOTAL VALUE EQUATION

5. SIMPLIFY AND SOLVEFORD:D =7



6. CALCULATEN:N= 14

7. VERIFY BY CALCULATING TOTAL VALUE: $0.70 + $0.70 =$1.40

CoNCLUSION

WRITING A SYSTEM OF EQUATIONS IS AN EFFECTIVE METHOD FOR SOLVING COIN PROBLEMS INVOLVING RELATIONSHIPS BETWEEN
QUANTITIES AND TOTAL VALUE. BY CAREFULLY DEFINING VARIABLES, TRANSLATING THE WORD PROBLEM INTO EQUATIONS, AND
SOLVING STEP-BY-STEP, YOU CAN ACCURATELY DETERMINE THE NUMBER OF COINS TRISTAN HAS. THIS APPROACH NOT ONLY
APPLIES TO SIMILAR PROBLEMS INVOLVING DIFFERENT COINS OR TOTALS BUT ALSO STRENGTHENS YOUR ALGEBRAIC REASONING
SKILLS.

REMEMBER, THE KEY STEPS ARE: UNDERSTAND THE PROBLEM, DEFINE VARIABLES, WRITE EQUATIONS BASED ON RELATIONSHIPS AND
TOTALS, SOLVE THE SYSTEM, AND VERIFY YOUR ANS\WER. MASTERING THIS PROCESS MAKES SOLVING MANY REAL-WORLD AND
MATH PROBLEMS MORE MANAGEABLE AND SYSTEMATIC.

FREQUENTLY AskeD QUESTIONS

\W/HAT IS THE TOTAL AMOUNT TRISTAN HAS IN NICKELS AND DIMES?

TRISTANHAS $1.40 IN TOTAL.

How MANY NICKELS AND DIMES DOES TRISTAN HAVE IF HE HAS TWICE AS MANY NICKELS
AS DIMES?

LET THE NUMBER OF DIMES BE X. THEN THE NUMBER OF NICKELS IS 2X. THE TOTAL VALUE Is 0.05(2x) + 0.10(x) = 1.40.

WHAT SYSTEM OF EQUATIONS REPRESENTS THE PROBLEM?

LET N = NUMBER OF NICKELS, D = NUMBER OF DIMES.

Yy1:N=2D
v2:0.058+0.100 = 1.40

How po YOu SET UP THE EQUATIONS FOR THE PROBLEM?

EQUATION 1: N = 2D (SINCE NICKELS ARE TWICE AS MANY AS DIMES)
EQuaTioN 2: 0.05n + 0.10p = 1.40 (TOTAL VALUE IN DOLLARS)

How CAN YOU SOLVE THE SYSTEM OF EQUATIONS TO FIND THE NUMBER OF NICKELS AND
DIMES?

SUBSTITUTE N = 2D INTO THE SECOND EQUATION:
0.05(2p) + 0.10p = 1.40

0.10p+ 0.10p = 1.40

0.20p=1.40

D=7

THENN=2 7 = 14.



\WHAT IS THE NUMBER OF NICKELS TRISTAN HAS?

TRISTAN HAS 14 NICKELS.

\WHAT IS THE NUMBER OF DIMES TRISTAN HAS?

TRISTAN HAS 7 DIMES.

How MUCH IS THE TOTAL WORTH OF 14 NICKELS AND 7 DIMES?

14 nickeLs = 14 $0.05 =$0.70
7poiMes =7 $0.10=$0.70
ToTaL=%$0.70+$0.70 =$1.40.

\WHY IS IT IMPORTANT TO SET UP THE SYSTEM OF EQUATIONS IN THIS PROBLEM?

SETTING UP THE SYSTEM ALLOWS US TO REPRESENT THE RELATIONSHIPS AND TOTAL VALUE MATHEMATICALLY, MAKING IT
EASIER TO SOLVE FOR THE UNKNOWN QUANTITIES SYSTEMATICALLY.

CAN THIS PROBLEM BE SOLVED WITHOUT A SYSTEM OF EQUATIONS?

W/HILE POSSIBLE USING GUESS AND CHECK OR LOGICAL REASONING, USING A SYSTEM OF EQUATIONS PROVIDES A CLEAR AND
EFFICIENT METHOD TO FIND THE EXACT NUMBERS OF NICKELS AND DIMES.

ADDITIONAL RESOURCES

TrisTAN HAS $1.40 WorTH OF NickeLs AND DiMes. HE Has Twice As MaNy NickeLs As DimMes. WRITE A SysTem OF

INTRODUCTION: SETTING THE STAGE FOR A CoIN PROBLEM

IN EVERYDAY LIFE, WE OFTEN ENCOUNTER SITUATIONS THAT INVOLVE BASIC ARITHMETIC AND ALGEBRAIC REASONING,
ESPECIALLY WHEN DEALING WITH MONEY. SUCH PROBLEMS NOT ONLY STRENGTHEN OUR NUMERICAL SKILLS BUT ALSO ENHANCE
OUR UNDERSTANDING OF SYSTEMS OF EQUATIONS. ONE CLASSIC EXAMPLE INVOLVES TRISTAN, WHO HAS A CERTAIN AMOUNT
OF MONEY COMPOSED OF NICKELS AND DIMES. THE PROBLEM STATES THAT TRISTAN HAS A TOTAL OF $1.40 WORTH OF COINS
AND THAT HE POSSESSES TWICE AS MANY NICKELS AS DIMES.

THESE TYPES OF PROBLEMS ARE FOUNDATIONAL IN ALGEBRA BECAUSE THEY REQUIRE TRANSLATING REAL-WORLD INFORMATION
INTO MATHEMATICAL EXPRESSIONS AND THEN SOLVING FOR UNKNOWN QUANTITIES. TODAY/ WE WILL EXPLORE HOW TO

FORMULATE A SYSTEM OF EQUATIONS BASED ON THIS SCENARIO, ANALYZE THE PROBLEM STEP BY STEP, AND SOLVE FOR THE
NUMBER OF NICKELS AND DIMES TRISTAN OWNS.

UNDERSTANDING THE PROBLEM: BREAKING DOWN THE DETAILS

BEFORE JUMPING INTO EQUATIONS, IT’S CRITICAL TO UNDERSTAND THE KEY DETAILS PROVIDED:
- TOTAL AMOUNT OF MONEY: $1.40

- TYPE OF COINS INVOLVED: NICKELS AND DIMES

- RELATIONSHIP BETWEEN QUANTITIES: TRISTAN HAS TWICE AS MANY NICKELS AS DIMES.

To CLARIFY, LET’S DEFINE:



- \(N'\): THE NUMBER OF NICKELS TRISTAN HAS.
-\( D \): THE NUMBER OF DIMES TRISTAN HAS.

FrOM THE PROBLEM, WE CAN DERIVE THE FOLLOWING TWO PIECES OF INFORMATION:

1. TOTAL VALUE OF COINS: THE TOTAL VALUE OF ALL NICKELS AND DIMES EQUALS $1.40.
2. RELATIONSHIP BETWEEN QUANTITIES: THE NUMBER OF NICKELS IS TWICE THE NUMBER OF DIMES.

EXPRESSING THESE IN MATHEMATICAL TERMS:
-\CN\) ano \( D \) are recaTeD BY \(N=2D \).

- THE TOTAL VALUE EQUATION INVOLVES THE INDIVIDUAL VALUES: EACH NICKEL IS WORTH 5 CENTS, EACH DIME IS WORTH 10
CENTS.

CONVERTING THE W/ ORD PROBLEM INTO EQUATIONS
THE CORE OF SOLVING SUCH A PROBLEM LIES IN TRANSLATING THE WORDS INTO ALGEBRAIC EXPRESSIONS.
STeP 1: EXPRESS THE RELATIONSHIP BETWEEN THE QUANTITIES

SINCE TRISTAN HAS TWICE AS MANY NICKELS AS DIMES:

\[
N=2D
\]

THIS IS OUR FIRST EQUATION, LINKING THE TWO VARIABLES DIRECTLY.
STEP 2: WRITE THE TOTAL VALUE EQUATION

THE TOTAL VALUE OF THE COINS IS $1.40, WHICH IN CENTS IS 140 CENTS. THE VALUE CONTRIBUTED BY EACH TYPE OF COIN
CAN BE EXPRESSED AS:

- NickeLs: \( 5 \TiMes N \) cenTs
- Dimes: \( 10 \TiMes D \) cenTs

THUS, THE TOTAL VALUE EQUATION BECOMES:

\[
5N+ 10D = 140

\]

FORMULATING THE SYSTEM OF EQUATIONS

COMBINING THE TWO PIECES OF INFORMATION, WE HAVE THE FOLLOWING SYSTEM:

\[

\BeGIN{CASES}
N=2D\\

5N+ 10D = 140
\eno{cases}

\]

THIS SYSTEM ENCAPSULATES THE PROBLEM’S CONSTRAINTS AND CAN NOW BE SOLVED SYSTEMATICALLY.



SOLVING THE SYSTEM: STEP-BY-STEP APPROACH

THE GOAL IS To FIND THE VALUES ofF \( N'\) anD \( D \). WE’LL USE SUBSTITUTION, A COMMON METHOD FOR SOLVING
SYSTEMS WHERE ONE EQUATION IS ALREADY SOLVED FOR ONE VARIABLE.

Step 1: SuesTITUTE \( N= 2D \) INTO THE TOTAL VALUE EQUATION
RepLAace \(N\) witH \( 2D \):

\[
5(2D) + 10D = 140
\]

SIMPLIFY:

\l
10D + 10D = 140

\]

\[

20D =140

\]

Step 2: SoLveFor \(D V)

DiVIDE BOTH SIDES BY 20:

\[
D = \rrac{140}{20} =7
\]

So, TRISTAN HAS 7 DIMES.
Step 3: Fino \(N'\) using \(N= 2D \)

SuesTITUTE \( D = 7 \) INTO THE EARLIER RELATIONSHIP:

\[
N=2\TiMes 7 = 14
\]

THUS, TRISTAN HAS 14 NICKELS.
VERIFYING THE SOLUTION
IT’S ALWAYS GOOD PRACTICE TO VERIFY THE SOLUTION WITH THE ORIGINAL CONDITIONS.

- NUMBER OF NICKELS: 14
- NUMBER OF DIMES: 7

CALCULATE THE TOTAL VALUE:

\[
(14 \1iMes 5) + (7 \TiMes 10) =70+ 70 = 140

\]



SINCE 140 cenTs EQUALS $1.40, THE CALCULATIONS ARE CONSISTENT WITH THE PROBLEM STATEMENT.

INTERPRETING THE RESULTS
THE SOLUTION REVEALS THAT TRISTAN OWNS:

- 14 nickeLs, worTH $0.70
- 7 biMES, worTH $0.70

ToTALING $1.40, AS EXPECTED. THE RATIO OF NICKELS TO DIMES IS 2:1, CONFIRMING THE INITIAL CONDITION.

BROADER IMPLICATIONS AND APPLICATIONS

THIS PROBLEM DEMONSTRATES THE POWER OF ALGEBRAIC MODELING IN REAL-WORLD CONTEXTS. SIMILAR PROBLEMS ARE
COMMON IN FINANCE, RETAIL, AND EVERYDAY TRANSACTIONS, WHERE UNDERSTANDING HOW TO SET UP AND SOLVE SYSTEMS OF
EQUATIONS IS CRUCIAL.

FOR EXAMPLE:

- CALCULATING HOW MANY DIFFERENT DENOMINATIONS OF COINS OR BILLS ARE NEEDED TO MAKE A CERTAIN AMOUNT.
- DETERMINING THE COMPOSITION OF A MIXTURE OR SOLUTION BASED ON GIVEN PROPORTIONS.
- ANALYZING RATIOS IN RESOURCE ALLOCATION OR INVENTORY MANAGEMENT.

FURTHERMORE, MASTERING THESE TECHNIQUES FOSTERS CRITICAL THINKING AND PROBLEM~-SOLVING SKILLS THAT EXTEND BEYOND
MATHEMATICS INTO VARIOUS FIELDS LIKE ECONOMICS, ENGINEERING, AND COMPUTER SCIENCE.

ADDITIONAL V ARIATIONS AND PRACTICE PROBLEMS
ToO DEEPEN UNDERSTANDING, CONSIDER EXPLORING VARIATIONS SUCH AS:

- CHANGING THE TOTAL AMOUNT (E.G., $2.00) AND EXPLORING HOW THE SOLUTION CHANGES.
- INTRODUCING OTHER COIN TYPES, LIKE QUARTERS OR HALF-DOLLARS.
- ADJUSTING THE RELATIONSHIP BETWEEN THE QUANTITIES (E.G., THREE TIMES AS MANY NICKELS AS DIMES).

SAMPLE PRACTICE PROBLEM:

IF TRISTAN HAD $2.00 WORTH OF NICKELS AND DIMES, WITH THREE TIMES AS MANY NICKELS AS DIMES, HOW MANY OF EACH
COIN WOULD HE HAVE?

CoNcLUSION: THE SIGNIFICANCE OF MODELING AND SOLVING

BY TRANSLATING WORDS INTO ALGEBRAIC EQUATIONS, WE GAIN A SYSTEMATIC APPROACH TO SOLVING REAL-WORLD
PROBLEMS INVOLVING QUANTITIES AND RELATIONSHIPS. TRISTAN’S COIN PROBLEM EXEMPLIFIES HOW A SIMPLE SCENARIO CAN BE
EFFECTIVELY MODELED USING A SYSTEM OF EQUATIONS, LEADING TO CLEAR AND PRECISE SOLUTIONS. \W/HETHER IN CLASSROOM
EXERCISES OR PRACTICAL SITUATIONS, THESE SKILLS ARE INVALUABLE TOOLS FOR ANALYTICAL REASONING AND DECISION=
MAKING.

UNDERSTANDING SUCH PROBLEMS ENHANCES NOT JUST MATHEMATICAL PROFICIENCY BUT ALSO CRITICAL THINKING, PROBLEM~-
SOLVING, AND THE ABILITY TO INTERPRET DATA—SKILLS THAT ARE ESSENTIAL IN MANY PROFESSIONAL AND EVERYDAY
CONTEXTS.



Tristan Has 1 40 Worth Of Nickels And Dimes He Has Twice
As Many Nickels As Dimes Write A System Of

Tristan Has 1 40 Worth Of Nickels And Dimes He Has Twice As Many Nickels As Dimes Write A
System Of

Related Articles

 Single Parents, Single People, Those Living Below The Poverty Line, Black And Hispanic
Households, And

e The Rate Law For The Reaction: 2NOBr(g)2NO(g)+Br2( G) Is Rate =k[NOBr]2where The Rate

Constant Is 0.55

e The Speed Of Light In A Material Is 0.50c (c Is The Speed Of Light In Vacuum = 3 X 10
M/s).What Is The

Back to Home


https://sip.evo9x.com/ma27/tristan-has-1-40-worth-of-nickels-and-dimes-he-has-twice-as-many-nickels-as-dimes-write-a-system-of.pdf
https://sip.evo9x.com/ma27/tristan-has-1-40-worth-of-nickels-and-dimes-he-has-twice-as-many-nickels-as-dimes-write-a-system-of.pdf
https://sip.evo9x.com/ma27/single-parents-single-people-those-living-below-the-poverty-line-black-and-hispanic-households-and.pdf
https://sip.evo9x.com/ma27/single-parents-single-people-those-living-below-the-poverty-line-black-and-hispanic-households-and.pdf
https://sip.evo9x.com/ma27/the-rate-law-for-the-reaction-2nobr-g-2no-g-br2-g-is-rate-k-nobr-2where-the-rate-constant-is-0-55.pdf
https://sip.evo9x.com/ma27/the-rate-law-for-the-reaction-2nobr-g-2no-g-br2-g-is-rate-k-nobr-2where-the-rate-constant-is-0-55.pdf
https://sip.evo9x.com/ma27/the-speed-of-light-in-a-material-is-0-50c-c-is-the-speed-of-light-in-vacuum-3-x-10-m-s-what-is-the.pdf
https://sip.evo9x.com/ma27/the-speed-of-light-in-a-material-is-0-50c-c-is-the-speed-of-light-in-vacuum-3-x-10-m-s-what-is-the.pdf
https://sip.evo9x.com

