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UNDERSTANDING GEOMETRIC SEQUENCES: A COMPREHENSIVE GUIDE

INTRODUCTION TO SEQUENCES AND SERIES

SEQUENCES AND SERIES ARE FUNDAMENTAL CONCEPTS IN MATHEMATICS, FORMING THE BACKBONE OF MANY ADVANCED TOPICS
SUCH AS ALGEBRA, CALCULUS, AND DISCRETE MATHEMATICS. A SEQUENCE IS AN ORDERED LIST OF NUMBERS FOLLOWING A
PARTICULAR PATTERN, WHILE A SERIES IS THE SUM OF A SEQUENCE’S TERMS. RECOGNIZING THE TYPE OF SEQUENCE—\WHETHER
ARITHMETIC, GEOMETRIC, OR NEITHER—IS CRUCIAL FOR SOLVING PROBLEMS EFFICIENTLY AND ACCURATELY.

WHAT Is A GEOMETRIC SEQUENCEP

A GEOMETRIC SEQUENCE IS A SEQUENCE OF NUMBERS WHERE EACH TERM AFTER THE FIRST IS FOUND BY MULTIPLYING THE
PREVIOUS TERM BY A CONSTANT CALLED THE COMMON RATIO (R) MATHEMATICALLY/ A GEOMETRIC SEQUENCE CAN BE
EXPRESSED AS:

o Termn: \(A_N=A_1\TiMes R"{N-13\)

WHERE:
e \(A_1\) IS THE FIRST TERM
e \(R\) IS THE coMMON RATIO (NON-ZERO)

o \(N\) IS THE TERM NUMBER

CHARACTERISTICS OF GEOMETRIC SEQUENCES

UNDERSTANDING THE PROPERTIES OF GEOMETRIC SEQUENCES HELPS IN IDENTIFYING AND ANALYZING THEM:
e EACH TERM IS OBTAINED BY MULTIPLYING THE PREVIOUS TERM BY THE SAME RATIO.

® THE SEQUENCE CAN BE INCREASING, DECREASING, OR CONSTANT DEPENDING ON THE VALUE OF \(R\)

\(R > 1\): SEQUENCE INCREASES EXPONENTIALLY.

[¢]

[¢]

\(O < r < T1\): SEQUENCE DECREASES EXPONENTIALLY.

[¢]

\(r = T\): SEQUENCE IS CONSTANT.

[¢]

\(r < 0\): SEQUENCE ALTERNATES SIGNS.



® THE SEQUENCE IS GEOMETRIC IF THE RATIO BETWEEN CONSECUTIVE TERMS REMAINS CONSTANT.

ANALYZING THE SEQUENCE: 3, 13, 23, 33,...

STeP 1: IDENTIFY THE PATTERN

LET’S EXAMINE THE GIVEN SEQUENCE:
e Term 1: 3
e Term 2: 13
e Term 3: 23

o Term 4: 33

LOOKING AT THE DIFFERENCES BETWEEN CONSECUTIVE TERMS:

e 13-3=10
e 23-13=10
e 33-23=10

THE CONSISTENT DIFFERENCE OF 10 INDICATES THAT THIS SEQUENCE IS AN ARITHMETIC SEQUENCE, NOT A GEOMETRIC SEQUENCE.

STeP 2: CONFIRMING THE SEQUENCE T YPE

SINCE THE DIFFERENCES BETWEEN TERMS ARE CONSTANT, THE SEQUENCE FOLLOWS AN ARITHMETIC PATTERN:
\[A_Nn=a_1+ (- 1)\]
wHERE \(p\) IS THE COMMON DIFFERENCE.

IN OUR CASE:
\[a_1 =23, \quabb = 10\]
THus:

\[AN=3+(N-1)\TiMes 10 = 108 - 7\]

STeP 3: IS THE SEQUENCE GEOMETRIC?

TO DETERMINE IF THE SEQUENCE IS GEOMETRIC, CHECK IF THE RATIO OF CONSECUTIVE TERMS REMAINS CONSTANT:
o \(\rrac{133}{3} \aPrrox 4.33\)
o \(\rrac{233{13} \arrrox 1.77\)

o \(\rrAc{333}{23} \arProx 1.43\)



SINCE THESE RATIOS ARE NOT EQUAL, THE SEQUENCE IS NOT GEOMETRIC.

ConcLusioN: TRUE or FALSE?

THE STATEMENT: “THe SEQUENCE 3, 13, 23, 33,... IS GEOMETRIC” IS FALSE.

WHY IT MATTERS TO RECOGNIZE SEQUENCE T YPES

IMPLICATIONS IN MATHEMATICS AND REAL-\Y/ ORLD APPLICATIONS

IDENTIFYING WHETHER A SEQUENCE IS ARITHMETIC OR GEOMETRIC HELPS IN:
® SIMPLIFYING CALCULATIONS AND PREDICTIONS.
e UNDERSTANDING GROWTH PATTERNS IN POPULATIONS, INVESTMENTS, OR NATURAL PHENOMENA.

® SOLVING PROBLEMS INVOLVING COMPOUND INTEREST, RADIOACTIVE DECAY, OR GEOMETRIC PROGRESSIONS.

CoMMoN MISTAKES To AvolD

\/HEN ANALYZING SEQUENCES, STUDENTS AND PRACTITIONERS OFTEN CONFUSE ARITHMETIC AND GEOMETRIC SEQUENCES.
REMEMBER:

e ARITHMETIC SEQUENCES HAVE A CONSTANT DIFFERENCE, NOT RATIO.
e GEOMETRIC SEQUENCES HAVE A CONSTANT RATIO, NOT DIFFERENCE.

o ALWAYS VERIFY BY CALCULATING BOTH DIFFERENCES AND RATIOS BEFORE CONCLUDING.

How To TEST IF A SEQUENCE IS GEOMETRIC

STEP-BY-STEP APPROACH

1. CALCULATE THE RATIO OF EACH PAIR OF CONSECUTIVE TERMS: \(\FrRAC{A_{N+ 13} A N}\).
2. CHECK IF THESE RATIOS ARE EQUAL FOR ALL PAIRS.
3. IFRATIOS ARE CONSTANT, THE SEQUENCE IS GEOMETRIC.

4. IF RATIOS VARY, THE SEQUENCE IS NOT GEOMETRIC (IT MAY BE ARITHMETIC OR NEITHER).



ExAMPLE: APPLYING THE TEST
GIVEN SEQUENCE: 2, 4, 8, 16, ...

o RaTios: \(\rrac{43}{2} = 2\), \(\rrac{8}{4} = 2\), \(\rrac{16}{8} = 2\)

* SINCE ALL RATIOS ARE EQUAL TO 2, THIS SEQUENCE IS GEOMETRIC WITH \(R=2)).

SUMMARY AND FINAL THOUGHTS

UNDERSTANDING WHETHER A SEQUENCE IS GEOMETRIC INVOLVES ANALYZING THE PATTERN OF THE TERMS——SPECIFICALLY,
CHECKING IF EACH TERM IS OBTAINED BY MULTIPLYING THE PREVIOUS ONE BY A CONSTANT RATIO. THE SEQUENCE 3, 13, 23,
33,... IS CLEARLY AN ARITHMETIC SEQUENCE, WITH A CONSTANT DIFFERENCE OF 10, AND DOES NOT SATISFY THE CONDITIONS
OF A GEOMETRIC SEQUENCE.

IN MATHEMATICAL PRACTICE, CORRECTLY IDENTIFYING THE SEQUENCE TYPE IS ESSENTIAL FOR APPLYING THE APPROPRIATE
FORMULAS AND SOLVING RELATED PROBLEMS EFFICIENTLY. REMEMBER TO VERIFY THE RATIO BETWEEN CONSECUTIVE TERMS
BEFORE CONCLUDING THE NATURE OF THE SEQUENCE.

ADDITIONAL RESOURCES FOR LEARNING SEQUENCES

o KHAN ACADEMY: SEQUENCES AND SERIES

o \WoLFRAM MATHW ORLD: GEOMETRIC SEQUENCE

o CUEMATH: SEQUENCES AND SERIES

CoNcCLUSION

IDENTIFYING WHETHER A SEQUENCE IS GEOMETRIC OR ARITHMETIC IS A FUNDAMENTAL SKILL IN MATHEMATICS. THE SEQUENCE 3,
13, 23, 33,... 1S AN ARITHMETIC SEQUENCE WITH A COMMON DIFFERENCE OF 10, AND THEREFORE, THE STATEMENT CLAIMING IT
IS GEOMETRIC IS FALSE. RECOGNIZING THESE PATTERNS NOT ONLY ENHANCES MATHEMATICAL UNDERSTANDING BUT ALSO
PROVIDES VALUABLE INSIGHTS INTO REAL-WORLD PHENOMENA MODELED BY SUCH SEQUENCES.

REMEMBER: ALWAYS VERIFY THE PATTERN BY CALCULATING DIFFERENCES AND RATIOS, AND CHOOSE THE RIGHT APPROACH TO
ANALYZE THE SEQUENCE EFFICIENTLY.

FREQUENTLY AskeD QUESTIONS

Is THE SEQUENCE 3, 13, 23, 33,... A GEOMETRIC SEQUENCE?

FALSE

\WHAT IS THE COMMON DIFFERENCE IN THE SEQUENCE 3, 13, 23, 33,...7

THE coMMON DIFFERENCE IS 10.


https://www.khanacademy.org/math/algebra/sequences
https://mathworld.wolfram.com/GeometricSequence.html
https://www.cuemath.com/sequences/

CAN THE SEQUENCE 3, 13, 23, 33,... BE CLASSIFIED AS AN ARITHMETIC SEQUENCE?

YES, BECAUSE EACH TERM INCREASES BY 10.

Is THE SEQUENCE 3, 13, 23, 33,... GEOMETRIC OR ARITHMETIC?

[T IS AN ARITHMETIC SEQUENCE, NOT GEOMETRIC.

\WHAT IS THE NEXT TERM IN THE SEQUENCE 3, 13, 23, 33,...7

43 (ADDING 10 TO THE LAST TERM).

How DO YOU DETERMINE IF A SEQUENCE IS GEOMETRIC?

A SEQUENCE IS GEOMETRIC IF EACH TERM IS MULTIPLIED BY A CONSTANT RATIO TO GET THE NEXT TERM.

WHY IS THE SEQUENCE 3, 13, 23, 33,... NOT GEOMETRIC?

BECAUSE THE RATIO BETWEEN CONSECUTIVE TERMS IS NOT CONSTANT, THE SEQUENCE INCREASES BY A FIXED AMOUNT,
INDICATING AN ARITHMETIC SEQUENCE.

\WHAT IS THE FORMULA FOR THE NTH TERM OF THE SEQUENCE 3, 13, 23, 33,..°

THENTHTERMIS 3 + (N- 1) 10.

How CAN YOU VERIFY WHETHER A SEQUENCE IS GEOMETRIC OR ARITHMETIC?

CALCULATE THE RATIOS BETWEEN CONSECUTIVE TERMS; IF CONSTANT, IT'S GEOMETRIC. |F THE DIFFERENCES ARE CONSTANT,
IT'S ARITHMETIC.

ADDITIONAL RESOURCES

(UNDERSTANDING THE SEQUENCE: IS IT GEOMETRIC? A COMPREHENSIVE ANALYSIS

\W/HEN WORKING WITH SEQUENCES IN MATHEMATICS, ONE OF THE FUNDAMENTAL TASKS IS TO CLASSIFY THEM
CORRECTLY—DETERMINING WHETHER THEY ARE ARITHMETIC, GEOMETRIC, OR FOLLOW SOME OTHER PATTERN. CORRECT
CLASSIFICATION ALLOWS US TO APPLY APPROPRIATE FORMULAS AND TECHNIQUES FOR FINDING TERMS, SUMS, AND OTHER
PROPERTIES. IN THIS ANALYSIS, WE WILL THOROUGHLY EXAMINE THE SEQUENCE: 3, 13, 23, 33, ... TO ASCERTAIN WHETHER IT
IS GEOMETRIC, AS POSED IN THE QUESTION, “CHECK MY ANSWERS PLEASE_ THe SeQuUeNCE Is GeoMeTriC: 3, 13,
23, 33,... TRUE/FALSE.” WE WILL EXPLORE WHAT DEFINES A GEOMETRIC SEQUENCE, ANALYZE THIS SPECIFIC SEQUENCE, AND
DISCUSS THE IMPLICATIONS OF OUR FINDINGS.

WHAT Is A GEOMETRIC SEQUENCE?

BEFORE DELVING INTO THE SPECIFIC SEQUENCE, IT’S ESSENTIAL TO UNDERSTAND THE CONCEPT OF A GEOMETRIC SEQUENCE
THOROUGHLY.



DEFINITION OF A GEOMETRIC SEQUENCE

A GEOMETRIC SEQUENCE (ALSO KNOWN AS A GEOMETRIC PROGRESSION) IS A SEQUENCE OF NUMBERS WHERE EACH TERM AFTER
THE FIRST IS OBTAINED BY MULTIPLYING THE PREVIOUS TERM BY A CONSTANT RATIO, CALLED THE COMMON RATIO (DENOTED AS

R).
MATHEMATICALLY, A SEQUENCE \(\{A_N\}\) Is GEOMETRIC IF:

\[

A_{N+1} = A N\TIMES R,

\]

For ALL \( N \GeQ 1)), WHERE:

-\CA_1\) IS THE FIRST TERM,

-\(r \) IS THE COMMON RATIO, A CONSTANT (NOT ZERO),
-\Ca_{n}\) oenoTes THE \( N {TH]} \) TERM.

SOME KEY FEATURES OF GEOMETRIC SEQUENCES INCLUDE:

- THE RATIO BETWEEN CONSECUTIVE TERMS REMAINS CONSTANT.
- THE GENERAL TERM CAN BE EXPRESSED AS:

\[
A_N=A_1\TiMes R"{N-1].

\]

ANALYZING THE SEQUENCE: 3, 13, 23, 33, ...

NO\X/, LET'S ANALYZE THE SEQUENCE STEP BY STEP TO DETERMINE IF IT IS GEOMETRIC.

LISTING THE SEQUENCE TERMS

THE SEQUENCE IS:

-\(a_1=3Y),

-\(A_2=13Y)),
-\(Aa_3=23)),
-\(A_4=233)),

-~ AND SO FORTH.

CALCULATING THE RATIOS BETWEEN CONSECUTIVE TERMS

TO VERIFY WHETHER THE SEQUENCE IS GEOMETRIC, WE NEED TO CHECK IF THE RATIO \( A_{N+1} / A_N\) REMAINS CONSTANT.

-\(\rrac{a_2HA_13=\rrac{133}{3} \arrrox 4.333 ),
-\C\rrAc{A_33}{a_ 2} =\rrac{23}{13} \arrrOX 1.769 ),
-\(\rrac{a_43}a_ 3} =\rrac{33}{23} \aprrox 1.435\).

THESE RATIOS ARE NOT EQUAL,; THEY VARY SIGNIFICANTLY, INDICATING THAT THE SEQUENCE DOES NOT HAVE A CONSTANT



RATIO.

CONCLUSION FROM RATIO ANALYSIS: THE SEQUENCE IS NOT GEOMETRIC BECAUSE THE RATIO BETWEEN SUCCESSIVE TERMS IS
NOT CONSTANT.

EXAMINING THE PATTERN OF THE SEQUENCE

GIVEN THE SEQUENCE:
3, 13,23, 33,..
WE NOTICE:

- THE DIFFERENCES BETWEEN TERMS ARE CONSTANT:

\[
13-3=10,
\]

\[
23-13=10,
\]

\[
33-23=10.
\]

THIS INDICATES THAT THE SEQUENCE IS ARITHMETIC WITH A COMMON DIFFERENCE OF -|O, NOT GEOMETRIC.

|s THE SEQUENCE GEOMETRIC? AN IN-DEPTH ANSWER

BASED ON THE CALCULATIONS ABOVE, THE SEQUENCE EXHIBITS A CONSTANT DIFFERENCE RATHER THAN A CONSTANT RATIO.
THEREFORE, THE STATEMENT “THE SEQUENCE IS GEOMETRIC” IS FALSE.

W/HY THE INITIAL QUESTION MIGHT CAUSE CONFUSION:

- SOMETIMES/ STUDENTS MIGHT ASSUME THAT BECAUSE THE SEQUENCE INVOLVES ADDING A CONSTANT, IT IS ARITHMETIC, NOT
GEOMETRIC.

- CONVERSELY, SOME SEQUENCES INVOLVING MULTIPLICATION OR DIVISION WITH A CONSTANT RATIO ARE GEOMETRIC.

- IN THIS CASE, THE SEQUENCE INCREASES LINEARLY BY 10 EACH TIME, WHICH IS CHARACTERISTIC OF AN ARITHMETIC SEQUENCE.

CLARIFYING THE KEY DIFFERENCE:

| FEATURE | GEOMETRIC SEQUENCE | ARITHMETIC SEQUENCE |
| CoMMON PROPERTY | CONSTANT RATIO BETWEEN CONSECUTIVE TERMS | CONSTANT DIFFERENCE BETWEEN CONSECUTIVE TERMS

| GeneraL TERM [ \(A_N=A_T\TMes RMN-1F\)[\(A N=A_T+(N-T)D )|
| SeQuUence exampLE | 2, 6, 18,54, .13, 13,23, 33, ...|

SUMMARY:

- SINCE THE RATIOS BETWEEN SUCCESSIVE TERMS ARE NOT CONSTANT, THE SEQUENCE CANNOT BE CLASSIFIED AS GEOMETRIC.
-7 IS, INFACT, AN ARITHMETIC SEQUENCE WITH A COMMON DIFFERENCE OF 10.



IMPLICATIONS OF CORRECT CLASSIFICATION

(UNDERSTANDING WHETHER A SEQUENCE IS ARITHMETIC OR GEOMETRIC HAS SEVERAL IMPLICATIONS:

- FormuLAS For THE \( N {TH} \) TERM DIFFER:
- For ARITHMETIC SEQUENCES: \( A N=A_1+(N-1)D ),
- For GEoMETRIC SEQUENCES: \( A_N=A_ T \TiMes R {N-T} \).

- SUM FORMULAS:
- FOR ARITHMETIC SEQUENCES:

\[

S_nN=\rRAc{N}{2} (A_T1+A_N),

\]

- FOR GEOMETRIC SEQUENCES:

\[

S Nn=A_T1\rRAc{rR"N- T1}{r - 13, \QuaD \TexT{(IF } r \NeQ 1).
\]

- APPLICATIONS:

- GEOMETRIC SEQUENCES MODEL EXPONENTIAL GROWTH OR DECAY, SUCH AS POPULATION GROWTH, RADIOACTIVE DECAY, AND
COMPOUND INTEREST.

- ARITHMETIC SEQUENCES MODEL LINEAR GROW TH OR DECLINE, SUCH AS SAVINGS WITH FIXED ANNUAL DEPOSITS, OR EVENLY
SPACED SEATING.

ADDITIONAL CONSIDERATIONS IN SEQUENCE ANALYSIS

W/HILE THE PRIMARY GOAL IS TO CLASSIFY THE SEQUENCE CORRECTLY, ADDITIONAL ASPECTS CAN DEEPEN UNDERSTANDING!:

PATTERN RECOGNITION AND GENERALIZATIONS

- THE GIVEN SEQUENCE INCREASES BY 10 EACH TIME, SUGGESTING IT FOLLOWS THE PATTERN:

\[
A_N=3+(n-1)\TiMes 10,
\]

\WHICH SIMPLIFIES TO:

\[
A N=10N-7.
\]

- THIS LINEAR EXPRESSION CONFIRMS IT IS AN ARITHMETIC SEQUENCE.



TESTING THE FORMULA

TesT THE FORMULA \( A_N=TON- 7 \):

-For\(N=T1\):

\[

A 1=10(1)-7=10-7=3,
\]

MATCHES THE FIRST TERM.
-For\(N=2\):

\[

A 2=20-7=13,

\]

MATCHES THE SECOND TERM.
-For\(N=3\):

\[

A 3=30-7=23

\]

MATCHES THE THIRD TERM.
-For\(N=4\):

\[

A 4=40-7 =33,

\]

MATCHES THE FOURTH TERM.

THUS, THE SEQUENCE CAN BE REPRESENTED BY A LINEAR FORMULA, CONFIRMING ITS ARITHMETIC NATURE.

ConcLUSION: FINAL ANSWER AND RECOMMENDATIONS

BASED ON THE THOROUGH ANALYSIS:

- THE SEQUENCE 3, 13, 23, 33, ... DISPLAYS A CONSTANT DIFFERENCE OF 10 BETWEEN CONSECUTIVE TERMS.
- THE RATIOS BETWEEN SUCCESSIVE TERMS ARE NOT CONSTANT, WHICH RULES OUT THE SEQUENCE BEING GEOMETRIC.
- THEREFORE, THE STATEMENT " THE SEQUENCE IS GEOMETRIC” IS FALSE.

RECOMMENDATIONS FOR STUDENTS AND LEARNERS:

- ALWAYS VERIFY THE PATTERN BY CALCULATING RATIOS AND DIFFERENCES.

- RECOGNIZE THAT SEQUENCES WITH CONSTANT DIFFERENCES ARE ARITHMETIC, WHILE THOSE WITH CONSTANT RATIOS ARE
GEOMETRIC.

- \W/HEN IN DOUBT, ATTEMPT TO FIND A GENERAL FORMULA FOR THE \( N"{TH} \) TERM TO CONFIRM THE SEQUENCE TYPE.
- REMEMBER THAT UNDERSTANDING THE NATURE OF THE SEQUENCE IS CRUCIAL FOR APPLYING THE CORRECT FORMULAS FOR
TERMS AND SUMS.



SUMMARY OF KEY POINTS

- THE SEQUENCE 3, 13, 23, 33,... HAS A CONSTANT DIFFERENCE OF 10.

- IT IS AN ARITHMETIC SEQUENCE, NOT A GEOMETRIC ONE.

- THE RATIOS BETWEEN TERMS ARE NOT CONSTANT, INVALIDATING THE GEOMETRIC CLASSIFICATION.

- CORRECT IDENTIFICATION OF THE SEQUENCE TYPE GUIDES THE CORRECT APPLICATION OF FORMULAS AND UNDERSTANDING OF
ITS PROPERTIES.

- ALWAYS PERFORM RATIO AND DIFFERENCE CALCULATIONS TO CLASSIFY SEQUENCES ACCURATELY.

IN CONCLUSION, THE STATEMENT CLAIMING THE SEQUENCE IS GEOMETRIC IS FALSE. RECOGNIZING THE SEQUENCE AS ARITHMETIC
ALLOWS FOR PROPER APPLICATION OF FORMULAS AND A DEEPER UNDERSTANDING OF ITS STRUCTURE.
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