IF (BN + 5) RepresenTs A MuLTIPLE OF 10, THEN WHAT Is
TrUE ABouT “N” A.NIsEveNB.NIsOop C.N s

I (3N + 5) RepresenTs A MuLTipLE OF 10, THeN WHAT Is True AsouT “N” A.NIsEvenB.NIs Opp C.NIs

INTRODUCTION

MATHEMATICS OFTEN PRESENTS INTRIGUING PROBLEMS THAT CHALLENGE OUR UNDERSTANDING OF NUMBERS AND THEIR
PROPERTIES. ONE SUCH PROBLEM INVOLVES ANALYZING THE EXPRESSION \(3N + 5\) AND DETERMINING THE NATURE OF THE
VARIABLE \(N\) WHEN THIS EXPRESSION RESULTS IN A MULTIPLE OF 10. SPECIFICALLY, THE QUESTION Asks: IF \(BN + 5\) Is
DIVISIBLE BY 10, THEN WHAT CAN WE DEDUCE ABOUT \(N\)? Is \(N\) even? Is IT obb? ORr IS THERE ANOTHER
CHARACTERISTIC?

UNDERSTANDING THIS PROBLEM REQUIRES A SOLID GRASP OF NUMBER PROPERTIES, DIVISIBILITY RULES, AND ALGEBRAIC
REASONING. THIS ARTICLE DELVES INTO THE DETAILED ANALYSIS OF THE PROBLEM, PROVIDING STEP-BY-STEP EXPLANATIONS,

MATHEMATICAL PROOFS, AND INSIGHTS TO HELP READERS THOROUGHLY UNDERSTAND THE CONDITIONS UNDER WHICH \(3N +
5\) BECOMES A MULTIPLE OF 10, AND WHAT THAT REVEALS ABoUT \(N\).

FUNDAMENTAL CONCEPTS AND DEFINITIONS
BEFORE WE ANALYZE THE PROBLEM, LET'S CLARIFY SOME FUNDAMENT AL CONCEPTS:
WHAT DoEs IT MeaN FOrR A NUMBER To BE A MuLTIPLE OF 10?

A NUMBER 1S A MULTIPLE OF 10 IF IT CAN BE EXPRESSED AS \(10k\), wHere \(k\) IS AN INTEGER. THIS MEANS THAT THE
NUMBER ENDS WITH A ZERO IN ITS DECIMAL REPRESENTATION AND IS DIVISIBLE EVENLY BY 10.

DivisiBILITY RULES RELEVANT TO THE PROBLEM

- DivisiBiLITY BY 10: A NUMBER IS DIVISIBLE BY 10 IF ITS LAST DIGIT IS O.

- DIVISIBILITY BY 2: A NUMBER IS DIVISIBLE BY 2 IF ITS LAST DIGIT IS EVEN (O, 2, 4, 6, 8).
- DIVISIBILITY BY 5: A NUMBER IS DIVISIBLE BY 5 IF ITS LAST DIGIT IS O or 5.

THe RoLE of PariTY (Even/Obp)

- EVeN NUMBER: AN INTEGER DIVISIBLE BY 2.
- Obb NUMBER: AN INTEGER NOT DIVISIBLE BY 2.

MATHEMATICAL ANALYSIS OF THE PROBLEM
RESTATING THE PROBLEM

GIVEN THE EXPRESSION:

\[
3N+5
\]

IF THIS EXPRESSION IS A MULTIPLE OF -|O, THEN:

\l



3N+ 5 \equiv 0 \ (\text{moD } 10)
\]

WHICH MEANS:

\[
3N+ 5 \equiv 0 \ (\text{moD } 10)
\]

OR EQUIVALENTLY,

\[
3N \equiv -5 \ (\text{mMoD } 10)

\]

Since \(-5 \equiv 5 \ (\TexT{mop } 10)\), s8ecause \(-5 + 10 = 5\), THE CONGRUENCE SIMPLIFIES TO:

\[
3N \equiv 5 \ (\texT{mop } 10)

\]

OUR GOAL IS TO DETERMINE THE POSSIBLE VALUES OF \(N\) SATISFYING THIS CONGRUENCE, AND FROM THAT , DEDUCE WHETHER
\(N\) Is EVEN, ODD, OR HAS OTHER PROPERTIES.

SoLvING THE ConGrUENCE \(3N \equiv 5 \ (\Text{mop } 10)\)

THE KEY IS TO FIND ALL INTEGERS \(N\) SUCH THAT:

\[
3N \equiv 5 \ (\texT{mop } 10)

\]

SINCE 3 AND 10 ARE COPRIME (THEIR GREATEST COMMON DIVISOR IS 1), 3 HAS A MULTIPLICATIVE INVERSE MobuLo 10. WE
CAN FIND THIS INVERSE TO SOLVE For \(N\).

FINDING THE MULTIPLICATIVE INVERSE oF 3 MobuLo 10

\WE NEeD AN INTEGER \(X\) SUCH THAT:

\[
3x \equiv 1\ (\texT{mop } 10)

\]

TESTING SMALL INTEGERS:

-\(3\1iMes 1 =3 \equiv 3 \ (\texT{mop } 10)\)
-\(3 \1iMes 2 = 6 \equiv 6 \ (\TexT{moD } 10)\)
-\(3 \1iMes 3 = 9 \equiv 9 \ (\TexT{mop } 10)\)
-\ \1iMes 4 = 12 \equiv 2 \ (\texT{mop } 10)\)
-\(3\miMes 7 = 21 \equiv 1\ (\TexT{mop } 10)\)

Since \(3 \7iMes 7 \equiv 1\ (\TexT{mMop } 10)\), THe INversE oF 3 MobuLo 10 1s 7.
SoLvinG For \(N\)

MULTIPLY BOTH SIDES OF THE CONGRUENCE \(3N \equiv 5 \ (\TexT{mop } 10)\) BY 7:



\[

7 \1iMes 3N \equiv 7 \1iMes 5 \ (\text{moDp } 10)
\]

\[

(7 \1iMes 3) N \equiv 35 \ (\Text{mop } 10)

\]

\[

1 \7iMes N \equiv 35 \ (\TexT{moD } 10)

\]

Since \(35 \equiv 5 \ (\text{mop } 10)\), WE HAVE:

\[
N\equiv 5 \ (\texT{mop } 10)

\]
INTERPRETATION OF THE SOLUTION
THe congrUENCE \(N \equiv 5 \ (\TexT{MoD } 10)\) INDICATES THAT:

- \(N\) MUST BE CONGRUENT TO 5 MobuLo 10, MEANING \(N\) CAN BE EXPRESSED AS:

\l

N= 10k + 5, \QuaD \TeExT{wWHerE } k \TexT{ IS AN INTEGER}

\]

- THis iMpLIES \(N\) ENDS WITH THE DIGIT 5 IN ITS DECIMAL FORM FOR ALL INTEGERS \(k\).

ConcLusion: WHAT Dogs THis Mean AsouT \(N\)?
BASED ON THE ABOVE ANALYSIS, THE KEY TAKEAWAY IS:

- WHen \(BN + 5\) i1s pivisisLe gy 10, \(N\) MUST BE CONGRUENT TO 5 MobuLo 10.
- Tris Means \(N\) ENDS WITH THE DIGIT 5, WHICH IS AN ODD DIGIT.

Is \(N\) Even or OpD?

- Since \(N\) enos wit 5, \(N\) Is opb.
- ForexampLe, \(N=5, 15, 25, 35, \LbOTS\) ARE ALL ODD NUMBERS.

SUMMARY OF FINDINGS

| ConpiTion | ConcLUSION |

e rommmeee e
[\(3N + 5\) is pivisieLe 8y 10 | \(N \equiv 5 \ (\Text{mop } 10)\) |

| \(N\) enps wiITH DIGIT 5 IN DECIMAL NOTATION | \(N\) I1s opD |

| THererore, \(N\) Is opD | TRUE IN ALL CASES SATISFYING THE CONDITION |

ANSWER TO THE MULTIPLE CHOICE QUESTION

GIVEN THE OPTIONS:



- AL \(N) 1s even
- B. \(N\) 1s oop
- C. \(N\) 1s (INCOMPLETE, BUT LIKELY INTENDED AS “N s ...")

THE CORRECT CHOICE BASED ON THE ANALYSIS IS:

B.N Is Opbp

ADDITIONAL INSIGHTS AND PRACTICAL EXAMPLES

ExampLES ofF VALUES oF \(N\)

-\(N=5\):

\[

3\TiMes 5+ 5 =15+ 5= 20 \quao (\texT{ovisisLE BY 10})
\]

-\(N=15\):

\[

3\TiMes 15 + 5 =45+ 5 =50 \quap (\text{pivisiBLe BY 103})
\]

-\(N=25)):

\[

3\TiMes 25 + 5 =75+ 5 =80 \quap (\text{pivisiBLe BY 103})
\]

ALL THESE EXAMPLES CONFIRM THE PATTERN THAT \(N\) ENDS WITH 5 AND IS ODD.
VISUALIZING THE PATTERN

NUMBERS ENDING WITH 5 ARE ALWAYS ODD, EXCEPT IN THE CASE OF 5 ITSELF, WHICH IS ODD. THE PATTERN PERSISTS FOR ALL
\(N= 10k + 5\).

FINAL THOUGHTS AND PRACTICAL APPLICATIONS

UNDERSTANDING HOW TO ANALYZE SUCH PROBLEMS ENHANCES PROBLEM-SOLVING SKILLS IN ALGEBRA AND NUMBER THEORY.
RECOGNIZING THAT THE KEY TO DIVISIBILITY PROBLEMS OFTEN LIES IN MODULAR ARITHMETIC MAKES COMPLEX PROBLEMS MORE
MANAGEABLE.

THIS PROBLEM ILLUSTRATES THE IMPORTANCE OF CONGRUENCES AND MODULAR INVERSES — FUNDAMENTAL TOOLS IN NUMBER
THEORY, CRYPTOGRAPHY, AND COMPUTER SCIENCE.

SUMMARY

- WHen \(BN + 5\) s pivisieLe gy 10, THeN \(N \equiv 5 \ (\texT{mop } 10)\).
- THis Means \(N\) ENDS wITH THE DIGIT 5.

- NUMBERS ENDING WITH 5 ARE INHERENTLY ODD.

- THEREFORE, THE CORRECT ANSWER IS THAT \(N\) IS opp.



Keyworps For SEO OPTIMIZATION

- DivisigiLITY BY 10

- MODULAR ARITHMETIC

- NUMBER THEORY PROBLEMS

- EVEN AND ODD NUMBERS

- CONGRUENCES IN MATHEMATICS

- SOLVING FOR N IN DIVISIBILITY PROBLEMS
- MATHEMATICAL REASONING

- NUMBER PROPERTIES AND PATTERNS

- ALGEBRAIC EXPRESSIONS AND DIVISIBILITY
- UNDERSTANDING MODULAR INVERSES

CoNCLUSION

IN CONCLUSION, THE PROBLEM OF DETERMINING WHETHER \(N\) IS EVEN OR ODD BASED ON THE DIVISIBILITY OF \(3

FREQUENTLY AskeD QUESTIONS

IF (3N + 5) REPRESENTS A MULTIPLE OF 10, WHAT CAN BE SAID ABOUT N? A. N Is
EVEN B. N i1s opp C. N IS NEITHER EVEN NOR ODD

A.N s opp. SINCE 3N + 5 MUST BE DIVISIBLE BY 10, AND 5 1S obD, N MUST BE ODD TO MAKE 3N ODD OR EVEN ACCORDINGLY.
TeSTING N VALUES SHOWS N MUST BE ODD FOR THE SUM TO BE DIVISIBLE BY 10.

GIveN (8N + 5) 1s A MULTIPLE OF 10, WHICH OF THE FOLLOWING IS TRUE ABOUT NP
A.Nis even B. N 1s opb C. N CAN BE EITHER EVEN OR ODD

B. N I1s opp. Because 3N + 5 MUsT BE DIVISIBLE BY 10, AND 5 1S 0DD, N MUST BE ODD FOR THE EXPRESSION TO BE DIVISIBLE
By 10.

IF (3N + 5) i1s pivisieLE BY 10, WHAT IS THE PARITY OF N? A. Even B. Oop C.
CANNOT BE DETERMINED

B. N Is obD. THE DIVISIBILITY CONDITION IMPLIES N MUST BE ODD FOR THE EXPRESSION TO RESULT IN A MULTIPLE oF 10.

\WHeN (3N + 5) is DivisiBLE BY 10, WHICH STATEMENT IS CORRECT ABOUT NP A. N Is
EVEN B. Nis opp C. N IS ANY INTEGER

B. N is obb. BEcAUSE oNLY WHEN N Is opb poes 3N + 5 secoMe pivisisLE BY 10.

IF (3N + 5) 1s A MULTIPLE OF 10, WHAT TYPE OF NUMBER IS N? A. EVEN NUMBER B.
Obp NUMBER C. PRIME NUMBER

B. N IS AN oDD NUMBER. THE DIVISIBILITY CONDITION REQUIRES N TO BE ODD.



GIVEN THE EXPRESSION (3N + 5) WHICH OF THE FOLLOWING MUST BE TRUE IF IT IS
pivisiBLE BY 102 A.Ni1s eveN B. N Is obD C. N IS ANY INTEGER

B. N is obb. BecAaust 3 TIMES AN obD N PLUS 5 RESULTS IN A MULTIPLE oF 10.

IF (3N + 5) i1s DivisiBLE BY 10, THEN N MUST BE: A. EVEN B. Opp C. ANY INTEGER

B. N Is obb. TESTING SHOWS oDD N SATISFIES THE DIVISIBILITY CONDITION.

WHAT IS THE PARITY ofF N IF (3N + 5) i1s pivisieLe BY 10? A. Even B. Oop C.
CANNOT BE DETERMINED

B. N is obD. THE DIVISIBILITY CONDITION CONFIRMS THAT N MUST BE ODD.

\WHeN (8N + 5) Is pivisieLE BY 10, WHAT CAN BE CONCLUDED ABOUT N? A. N Is
EVEN B. N i1s obp C. N IS ANY INTEGER

B.Nis obp, As oNLY obD N VALUES MAKE THE EXPRESSION DIVISIBLE BY 10.

IF (3N + 5) 1S A MULTIPLE OF 10, WHICH OF THE FOLLOWING MUST HOLD TRUE? A. N
IS EVEN B. N I1s obb C. N CAN BE EITHER EVEN OR ODD

B. N Is obb. BECAUSE THE DIVISIBILITY CONDITION IS ONLY SATISFIED WHEN N IS ODD.

ADDITIONAL RESOURCES

MATHEMATICAL INSIGHT: ANALYZING THE DivisiBIiLITY oF (3N + 5) gy 10

INTRODUCTION

MATHEMATICS OFTEN PRESENTS US WITH SIMPLE-LOOKING EXPRESSIONS THAT REVEAL PROFOUND TRUTHS WHEN EXAMINED
CAREFULLY. ONE SUCH INTRIGUING PROBLEM ASKS: IF (3N + 5) REPRESENTS A MULTIPLE OF 10, THEN WHAT IS TRUE ABOUT N?
THIS QUESTION NOT ONLY CHALLENGES OUR UNDERSTANDING OF DIVISIBILITY RULES BUT ALSO INVITES US TO EXPLORE THE
UNDERLYING PROPERTIES OF INTEGERS, THEIR PARITY, AND THEIR RELATIONSHIPS WITH MODULAR ARITHMETIC.

IN THIS ARTICLE, WE WILL DELVE INTO THIS PROBLEM WITH THE PRECISION OF A MATHEMATICAL EXPERT, PROVIDING A
COMPREHENSIVE ANALYSIS OF THE POSSIBLE VALUES OF N BASED ON THE CONDITION THAT <3N + 5) IS pivisIBLE BY 10. WE

WILL EXPLORE DIFFERENT SCENARIOS, LEVERAGE MODULAR ARITHMETIC, AND CLARIFY MISCONCEPTIONS TO ARRIVE AT A
DEFINITIVE CONCLUSION.

(UNDERSTANDING THE PROBLEM
AT ITS CORE, THE PROBLEM CAN BE SUMMARIZED AS!

> GiveN: \( 3N+ 5 \) 1s pivisisLE 8Y 10
> QUESTION: WHAT CAN WE SAY ABOUT NP IS N EVEN, ODD, OR DOES IT HAVE OTHER PROPERTIES?

EXPRESSED MATHEMATICALLY, THE CONDITION IS:

\[



3N+ 5 \equiv 0 \pmop{ 10}
\]

OUR PRIMARY GOAL IS TO ANALYZE THIS CONGRUENCE TO DETERMINE THE NATURE OF N.

THEORETICAL FRAMEWORK: MODULAR ARITHMETIC BASICS
BEFORE PROCEEDING, LET'S REVISIT SOME ESSENTIAL CONCEPTS:
- DivisieiLiTy BY 10: AN INTEGER \(X\) 1s DivisiBLE BY 10 IF anD onLY IF \(X \equiv O \pmop{ 103\).

- ParITY (Even/Opp): AN INTEGER N 1S eVEN IF \(N \equiv O \pMop{2}\); oop iIF \(N \equiv 1 \pmop{2}\).
- MobULAR EQUATIONS: SOLVING FOR N INVOLVES MANIPULATING THE CONGRUENCE TO ISOLATE N MmopuLo 10.

STEP-BY-STEP ANALYSIS
STEP 1: EXPRESS THE CONDITION MATHEMATICALLY

GIVEN:

\[
3N+ 5 \equiv 0 \pmop{ 10}

\]

THIS IMPLIES:

\[
3N \equiv -5 \pmob{ 10}
\]

Since \(-5 \equiv 5 \pmop{ 103\) (secause \(-5 + 10 = 5\)), WE HAVE:

\[
3N \equiv 5 \pmop{ 103

STEP 2: SIMPLIFY THE CONGRUENCE

THE KEY IS TO SOLVE FOR N IN:

\[
3N \equiv 5 \pmop{ 103

\]
However, secause 3 anp 10 are copriMe (\(\ecp(3,10) = 1\)), WE CAN FIND THE MODULAR INVERSE OF 3 MobuLo 10.

STeEP 3: FIND THE MODULAR INVERSE OF 3 MobuLo 10

THE MODULAR INVERSE OF 3 MoD 10 1s A NUMBER \(x\) SUCH THAT:

\[
3x \equiv 1 \pMob{ 10}
\]

TESTING SMALL INTEGERS:



-\(3\1iMes 1 = 3 \equiv 3 \pmon{103}\) (NoT 1)
-\(8 \TiMes 2 = 6 \equiv 6 \pMoD{ 10}\)
-\(3\1iMes 3 = 9 \equiv 9 \pmop{ 103}\)

-\(3 \1iMes 4 = 12 \equiv 2 \pmop{ 103\)
-\(3\1iMes 5 = 15 \equiv 5 \pmobp{103\)

-\(8 \7TiMes 6 = 18 \equiv 8 \pmop{10}\)
-\(8\1iMes 7 = 21 \equiv 1 \pmop{103\)

ResuLT: \(3 \1iMes 7 \equiv 1 \pmopn{10}\)
THUS, THE INVERSE oF 3 MobuLo 10 1s 7.
STeP 4: SoLVE FOrR N

MULTIPLY BOTH SIDES OF THE CONGRUENCE BY /:

\[
7 \1iMes 3N \equiv 7 \TiMes 5 \pmop{ 10}

\]

SIMPLIFY:

\[
(7 \1iMes 3) N \equiv 35 \pmop{ 10}
\]

Since \(7 \7iMes 3 = 21 \equiv 1 \pmop{ 103}\), THIS REDUCES TO:

\[
1 \7iMes N \equiv 35 \pmon{ 10}

\]

\[
N \equiv 35 \pmop{ 10}

\]

Anp Because \(35 \equiv 5 \pMop{ 10}\), we concLUDE:

\[

\BOXED{

N \equiv 5 \pmon{ 103}
}

\]

INTERPRETATION OF THE RESULT
The congrUENCE \(N \equiv 5 \pMob{ 10}\) INDICATES THAT:

- N ENDS WITH A 5 IN ITS DECIMAL REPRESENTATION.
- N cAN BE EXPRESSED AS: \(N = 10k + 5\), wHere \(k\) IS ANY INTEGER.

IMPLICATION ON ParITY (Even/Opbp)
Since \(N= 10k + 5\):

-\(10k\) I1s ALwAYS DIVISIBLE BY 2 (EVEN).
- ADDING 5 (WHICH IS ODD) RESULTS IN:



\[
\TexT{even} + \TexT{ooD} = \TEXT{ODD}

\]

THereFore, N MUST BE ODD.

SUMMARY AND KEY TAKEAWAYS

| ProPERTY | ExPLANATION | CONCLUSION |

| DivisigiLiTY ofF \(3N + 5\) BY 10| SoLVING THE MoDULAR EQUATION YIELDS \(N \eQuiv 5 \pMob{ 103\) | N eNps wITH
piGIT 5, 1.E., N= 5 Mop 10 |

| PARITY ofF N | Since \(N = 10k + 5\), IT"s opp (Because 10k Is EVEN, 5 is opp) | N is oo |
| N's possigLE VALUES | ALL INTEGERS ENDING WITH 5 (E.G., -15,-5,5, 15, 25, ...) | INFINITE SET OF ODD INTEGERS |

FINAL VERDICT

BASED ON THE DETAILED MATHEMATICAL ANALYSIS, THE STATEMENT:
> |F (BN + 5) 1s A MULTIPLE OF 10, THEN N IS oDD.

THUS, THE CORRECT ANSWER IS:

B.NIs Opbp

ADDITIONAL INSIGHTS
W/HILE THE CORE CONCLUSION IS THAT N MUST BE ODD, IT'S WORTH NOTING:

- N CANNOT BE EVEN BECAUSE THAT WOULD VIOLATE THE MODULAR CONGRUENCE.

- N's ForM As \( 10k + 5\) MAKES IT CLEAR THAT N ALWAYS ENDS WITH 5, REINFORCING ITS ODD NATURE.

- APPLICABILITY: THIS REASONING HOLDS FOR ALL INTEGERS N SATISFYING THE INITIAL CONDITION, REGARDLESS OF WHETHER N
IS POSITIVE, NEGATIVE, OR ZERO.

CLOSING REMARKS

THIS EXPLORATION UNDERSCORES THE POWER OF MODULAR ARITHMETIC IN SOLVING DIVISIBILITY PROBLEMS. BY
SYSTEMATICALLY TRANSLATING THE PROBLEM INTO A MODULAR CONGRUENCE, LEVERAGING THE MODULAR INVERSE, AND
INTERPRETING THE SOLUTION, WE ARRIVED AT AN ELEGANT AND DEFINITIVE CONCLUSION.

(UNDERSTANDING SUCH PROPERTIES NOT ONLY ENHANCES PROBLEM-SOLVING SKILLS BUT ALSO DEEPENS COMPREHENSION OF

NUMBER THEORY FUNDAMENTALS, WHICH ARE ESSENTIAL FOR ADVANCED MATHEMATICS, CRYPTOGRAPHY, AND COMPUTATIONAL
ALGORITHMS.

IN concLusion, WHEN \(3N + 5\) is bivisieLe BY 10, N MUST BE 0DD, MAKING OPTION B THE CORRECT CHOICE.
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