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UNDERSTANDING THE PROPERTIES OF SIMILAR RECTANGLES IS FUNDAMENTAL IN GEOMETRY, ESPECIALLY WHEN ANALYZING THEIR
SIDES, ANGLES, AND PROPORTIONAL RELATIONSHIPS. W/HEN TWO RECTANGLES ARE SIMILAR, THEIR CORRESPONDING SIDES ARE IN
PROPORTION, AND THEIR ANGLES ARE CONGRUENT. IN THIS CONTEXT, THE PROBLEM INVOLVES TWO RECTANGLES—QRST AND
JKLM—THAT ARE SIMILAR WITH SIDES IN A RATIO OF 4:1. THE QUESTION POSED IS TO DETERMINE THE RATIO OF CERTAIN

MEASUREMENTS OR PROPERTIES ASSOCIATED WITH THESE RECTANGLES, WHICH REQUIRES A THOROUGH EXPLORATION OF
SIMILARITY PRINCIPLES, SIDE RATIOS, AND RELATED GEOMETRIC CONCEPTS.

UNDERSTANDING SIMILAR RECTANGLES

WHAT DoEs IT MeEAN FOR RECTANGLES TO BE SIMILAR?

SIMILARITY IN RECTANGLES, LIKE IN OTHER POLYGONS, MEANS THAT!

- CORRESPONDING ANGLES ARE EQUAL.
- CORRESPONDING SIDES ARE IN PROPORTION.

FOR RECTANGLES SPECIFICALLY:

- ALL ANGLES ARE RIGHT ANGLES (90°).
- THE SHAPE’S SIZE CAN CHANGE, BUT THE PROPORTIONS BETWEEN THE SIDES REMAIN CONSTANT.

THus, IF RECTANGLES QRST AND JKLM ARE SIMILAR, THEN THEIR SIDES ARE PROPORTIONAL, AND THEIR ANGLES ARE
CONGRUENT, WHICH ARE ALL RIGHT ANGLES.

IMPLICATIONS OF SIMILARITY IN RECTANGLES

- THE RATIOS OF THE LENGTHS OF CORRESPONDING SIDES ARE EQUAL.
- ANY SCALING FACTOR RELATES THE DIMENSIONS OF ONE RECTANGLE TO THE OTHER.
- THE PROPERTIES SUCH AS DIAGONALS, PERIMETER, AND AREA ARE AFFECTED PROPORTIONALLY.

GiveN DATA AND WHAT IT MEANS

Sipe RATIO OF 4: 1

THE PROBLEM STATES THAT THE SIDES OF RECTANGLES QRST AND JKLM ARE IN A RATIO OF 4:1. THIS IMPLIES:

- |F ONE RECTANGLE'S SIDES ARE SCALED BY A FACTOR OF 4 COMPARED TO THE OTHER.



- THE LARGER RECTANGLE'S SIDES ARE FOUR TIMES LONGER THAN THE SMALLER RECTANGLE'S CORRESPONDING SIDES.
FOR EXAMPLE:

- IF sibE QR (or Q TOR) 1s “4x’, THEN siDE JK (orJ TOo K) 15 X’
- SIMILARLY, SIDE RS AND SIDE LM FOLLOW THE SAME PROPORTIONALITY.

ASSUMPTIONS IN THE PROBLEM

- THE RECTANGLES ARE SIMILAR, WHICH IMPLIES THEIR CORRESPONDING SIDES ARE PROPORTIONAL.

- THE RATIO 4:1 APPLIES UNIFORMLY TO BOTH PAIRS OF CORRESPONDING SIDES.

- THE QUESTION AIMS TO FIND THE RATIO OF SOME PROPERTY—MOST LIKELY AREAS, PERIMETERS, OR OTHER RELATED
MEASURES—BASED ON THIS SIDE RATIO.

CALCULATING RATIOS OF PROPERTIES BASED ON SIDE RATIOS

RATIO OF AREAS

SINCE THE RECTANGLES ARE SIMILAR, THE RATIO OF THEIR AREAS IS THE SQUARE OF THE RATIO OF THEIR CORRESPONDING SIDES.

- IF THE RATIO OF SIDES IS 4: 1, THEN:

\[
\TexT{Area RATIO} = (4)"2:(1)"2=16:1
\]

- THIS MEANS:

\[
\TexT{Area oF QRST} : \TexT{Area oF JKLM} = 16: 1

\]

RATIO OF PERIMETERS

THE PERIMETER OF A RECTANGLE IS THE SUM OF ALL SIDES:

\[

P = 2 \1iMes (\TexT{LenGTH} + \TEXT{BREADTH})

\]

- SINCE THE SIDES ARE IN RATIO 4:1, THE TOTAL PERIMETER RATIO IS:

\[

\TexT{PeriMETER RATIO} = 2 \TIMES (Ux + 4v) : 2 \TiMes (x + ¥) = (Ax + 4Y) : (x + v)
\]

- SIMPLIFYING:

\[



\TexT{PeriMETER RATIO} = 4(x + V) : (x + ¥) =4 : ]

\]

- THEREFORE, THE PERIMETER OF QRST IS FOUR TIMES THAT OF JKLM.

RATIO OF DIAGONALS

THE DIAGONAL OF A RECTANGLE CAN BE CALCULATED USING THE PYTHAGOREAN THEOREM:

\[

D = \sQrT{(\TexT{LencTH})"2 + (\TexT{BREADTH})" 2}

\]

- For QRST wITH SIDES 4X AND 4Y:

\[
D {QRST} = \sqrT{(4x)"2 + (4v)"2} = \s@rT{16x"2 + 16Y"2} = 4 \s@rT{x"2 + v"2}
\]

- For JKLM WITH SIDES X AND Y:

\[
b_{JKLM} = \srT{x"2 + v"2}
\]

- THE RATIO OF DIAGONALS:

\[
\rrac{p_{QRST}}Hb_ {JKLM3}} = \rrAac{4 \s@rT{x"2 + v 2}}{\sQrT{x"2 + v"2}}=4: 1
\]

THUSI THE DIAGONALS ARE IN A 4:1 RATIO, CONSISTENT WITH THE SIDE RATIOS.

SUMMARY OF RATIOS AND THEIR SIGNIFICANCE

Sipe RATIO: 4:1

AREA RATIO: 16:1

o PerRIMETER RATIO: 4: 1

DiaGcoNAL RATIO: 4:1

THESE RATIOS HIGHLIGHT THE FUNDAMENTAL PROPERTY OF SIMILARITY: ALL LINEAR MEASURES ARE PROPORTIONAL, WITH AREAS
SCALING BY THE SQUARE OF THE RATIO.



APPLICATION OF RATIOS IN REAL-\W ORLD PROBLEMS

DESIGN AND ARCHITECTURE

- ARCHITECTS USE RATIOS TO SCALE BLUEPRINTS AND MODELS.
- UNDERSTANDING HOW DIMENSIONS CHANGE PROPORTIONALLY HELPS MAINTAIN AESTHETIC AND STRUCTURAL INTEGRITY.

MANUFACTURING

- \WHEN CREATING SCALED-DOWN OR SCALED-UP VERSIONS OF PRODUCTS, RATIOS ENSURE THAT ALL DIMENSIONS ARE
APPROPRIATELY ADJUSTED.

MATHEMATICAL PROBLEM-SOLVING

- RATIOS SERVE AS FOUNDATIONAL TOOLS IN SOLVING PROBLEMS INVOLVING SIMILARITY, SCALING, AND PROPORTIONAL
REASONING.

ADDITIONAL CONSIDERATIONS IN SIMILAR RECT ANGLES

ORIENTATION AND CORRESPONDENCE

- CORRESPONDING ANGLES ARE ALWAYS CONGRUENT, WHICH IS STRAIGHTFORW ARD IN RECTANGLES.
- THE ORDER OF VERTICES MATTERS IN DETERMINING WHICH SIDES ARE PROPORTIONAL.

OTHER PROPERTIES TO EXPLORE

- THE EFFECT OF SIDE RATIOS ON THE SHAPE'S PERIMETER, AREA, AND DIAGONALS.
- HOW CHANGING THE RATIO IMPACTS THE OVERALL SIZE AND SCALE OF GEOMETRIC FIGURES.

CoNCLUSION

IN SUMMARY, WHEN TWO RECTANGLES ARE SIMILAR WITH SIDES IN A RATIO OF 4:1 , THEIR CORRESPONDING PROPERTIES ARE
SCALED ACCORDINGLY. THE KEY TAKEAWAYS INCLUDE:

- THE RATIO OF THEIR SIDES IS 4:1.
- THE RATIO OF THEIR AREAS IS 16:1, SINCE AREA SCALES WITH THE SQUARE OF THE LINEAR RATIO.

- PERIMETERS AND DIAGONALS ARE IN A 4: 1 RATIO, REFLECTING LINEAR SCALING.

UNDERSTANDING THESE RELATIONSHIPS ENABLES ONE TO ANALYZE AND COMPARE GEOMETRIC FIGURES EFFECTIVELY, AND THESE



PRINCIPLES ARE WIDELY APPLICABLE IN MATHEMATICS, ENGINEERING, AND DESIGN FIELDS.

FURTHER PRACTICE

TO DEEPEN UNDERSTANDING, CONSIDER THE FOLLOWING EXERCISES:

1. CALCULATE THE AREA OF THE SMALLER RECTANGLE IF THE LARGER HAS AN AREA OF 1600 SQUARE UNITS.
2. FIND THE PERIMETER OF BOTH RECTANGLES GIVEN THEIR SIDE LENGTHS.
3. DETERMINE THE LENGTH OF THE DIAGONAL OF EACH RECTANGLE GIVEN SPECIFIC SIDE MEASUREMENTS.

4. EXPLORE HOW CHANGING THE SIDE RATIO AFFECTS THE OTHER PROPERTIES DISCUSSED.

BY MASTERING THE CONCEPT OF RATIOS IN SIMILAR RECTANGLES, STUDENTS AND PROFESSIONALS CAN DEVELOP A STRONG
FOUNDATION IN GEOMETRIC SCALING AND PROPORTIONAL REASONING.

NoTE: THE SPECIFIC QUESTION “W/HAT Is THE RATIo OF” CAN BE ANSWERED BASED ON WHICH PROPERTY IS BEING ASKED
ABOUT—AREA, PERIMETER, DIAGONALS, ETC.—BUT THE FUNDAMENTAL PRINCIPLE REMAINS THAT ALL LINEAR MEASURES SCALE
BY THE RATIO 4:1, AND AREAS SCALE BY THE SQUARE OF THAT RATIO, 16:1.

FREQUENTLY ASkeD QUESTIONS

\WHAT IS THE RATIO OF THE SIDES OF RECTANGLE QRST TO RECTANGLE JKL M IF THEY
ARE SIMILAR AND THE RATIO IS 4:1°?

THE RATIO OF THE SIDES OF RECTANGLE QRST To RECTANGLE JKL M 1s 4:1.

IF RECTANGLE QRST IS SIMILAR TO RECTANGLE JKL M WITH A SIDE RATIO OF 4:1,
WHAT DOES THIS IMPLY ABOUT THEIR CORRESPONDING ANGLES?

SINCE THE RECTANGLES ARE SIMILAR, ALL CORRESPONDING ANGLES ARE EQUAL (EACH 90 DEGREES), AND THEIR SIDES ARE
PROPORTIONAL WITH A RATIO OF 4:1.

How CAN YOU DETERMINE THE LENGTHS OF SIDES IN RECTANGLE JKL M IF THE SIDES OF
QRST ARE KNOWN AND THE RATIO IS 4:1°7

DIVIDE THE LENGTHS ofF QRST's SIDES BY 4 TO FIND THE CORRESPONDING SIDES OF JKL M, SINCE THEIR SIDE LENGTHS ARE IN A
4:1 rATIO.

IN A PROBLEM INVOLVING SIMILAR RECTANGLES WITH A SIDE RATIO OF 4: 1 ;, WHAT IS
THE SIGNIFICANCE OF THIS RATIO?

THE RATIO INDICATES THE SCALE FACTOR BETWEEN THE TWO RECTANGLES, WITH QRST BEING FOUR TIMES LARGER IN



CORRESPONDING SIDES THAN JKL M.

IF THE LENGTH OF SIDE QR IS 16 UNITS, WHAT IS THE LENGTH OF THE CORRESPONDING
SIDE JK IN RECTANGLE JKL M?

SINCE THE RATIO IS 4: 1, THE CORRESPONDING SIDE JK IN RECTANGLE JKL M 1s 16 DIVIDED BY 4, WHICH EQUALS 4 UNITS.

ADDITIONAL RESOURCES
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INTRODUCTION TO SIMILAR RECTANGLES

UNDERSTANDING THE CONCEPT OF SIMILAR RECTANGLES IS FUNDAMENTAL IN GEOMETRY, ESPECIALLY WHEN DEALING WITH RATIOS
AND PROPORTIONAL REASONING. SIMILAR RECTANGLES ARE SHAPES THAT HAVE THE SAME SHAPE BUT POSSIBLY DIFFERENT SIZES,
CHARACTERIZED BY THEIR CORRESPONDING ANGLES BEING EQUAL AND THEIR SIDES BEING IN PROPORTION.

IN THE PROBLEM AT HAND, WE ARE PRESENTED WITH TWO RECTANGLES, QRST AND JKLM, WHICH ARE SIMILAR. THE KEY PIECE
OF INFORMATION PROVIDED IS THAT THE SIDES OF ONE RECTANGLE ARE IN A RATIO OF 4:1, AND THE QUESTION ASKS US TO
DETERMINE THE RATIO OF CERTAIN SEGMENTS OR SIDES RELATED TO THESE RECTANGLES.

THIS ANALYSIS WILL DELVE INTO THE PRINCIPLES OF SIMILARITY, EXPLORE HOW RATIOS OF SIDES RELATE IN SIMILAR FIGURES,
AND APPLY THESE CONCEPTS TO FIND THE SPECIFIC RATIO ASKED IN THE PROBLEM.

UNDERSTANDING THE GIVEN DATA

BEFORE DIVING INTO CALCULATIONS, IT'S CRUCIAL TO INTERPRET THE PROBLEM STATEMENT CORRECTLY.

- RECTANGLES INVOLVED:
- RecTANGLE QRST
- RecTANGLE JKLM

- SIMILARITY:

- THE RECTANGLES ARE SIMILAR, IMPLYING:

- CORRESPONDING ANGLES ARE EQUAL (ALL ANGLES ARE 90°, SO THIS CONDITION IS NATURALLY SATISFIED FOR RECTANGLES).
- CORRESPONDING SIDES ARE IN PROPORTION.

- RATIO OF SIDES IN ONE RECTANGLE:

- THE SIDES ARE IN A RATIO OF 4:1.

- THIS LIKELY REFERS TO THE RATIO OF THE LENGTHS OF CORRESPONDING SIDES, PROBABLY BETWEEN QRS T AnD JKLM, or
WITHIN ONE OF THE RECTANGLES.

- QUESTION:
- "\W/HAT IS THE RATIO OF..." WHICH SUGGESTS THE PROBLEM IS ASKING FOR THE RATIO OF CERTAIN SEGMENTS, SIDES, OR
OTHER MEASURES RELATED TO THESE RECTANGLES.



Key CONCEPTS IN SIMILAR RECTANGLES

TO APPROACH THIS PROBLEM ACCURATELY, WE NEED TO UNDERSTAND SOME FUNDAMENTAL PRINCIPLES:

1. PROPERTIES OF SIMILAR RECTANGLES

- CORRESPONDING ANGLES ARE EQUAL, IN RECTANGLES, ALL ANGLES ARE QOOI SO THIS CONDITION IS INHERENTLY SATISFIED.
- CORRESPONDING SIDES ARE PROPORTIONAL:

\l

\FrRAC{\TEXT{SIDE OF RECTANGLE QRS T }}{\TEXT{CORRESPONDING SIDE OF RECTANGLE JKLM}} = \TEXT{SCALE FACTOR}

\]

- THE RATIO OF SIDE LENGTHS BETWEEN SIMILAR RECTANGLES IS CONSTANT.

2. RATIOS oF SIDEs AND CORRESPONDING SEGMENTS

- |F RECTANGLES ARE SIMILAR, THEN EVERY PAIR OF CORRESPONDING SIDES MAINTAINS THE SAME RATIO.
- THIS RATIO CAN BE EXPRESSED AS A SIMPLIFIED FRACTION, E.G., 4:1, 2:1, ETC.

3. IMPLICATIONS OF THE 4:1 RATIO

- SUPPOSE THE RATIO OF SIDES BETWEEN QRST AND JKLM Is 4:1.
- THIS MEANS:

\[
\FrRac{\TexT{SIDE oF QRS T }}{\TexT{CorrRESPONDING SIDE OF JKLM}} = 4

OR VICE VERSA, DEPENDING ON WHICH RECTANGLE IS CONSIDERED LARGER.

- THE RATIO APPLIES TO ALL CORRESPONDING SIDES.

CONSTRUCTING THE RELATIONSHIP BETWEEN THE RECTANGLES

GIVEN THE SIMILARITY AND THE SIDE RATIO, WE CAN NOW ANALYZE THE RELATIONSHIP BETWEEN THE RECTANGLES.

STeP 1: DEFINE V ARIABLES

- LET’S ASSIGN VARIABLES TO THE SIDES:
- For RECTANGLE QRST:

- LenetH \(L_{QR} V)
-Wipth \(W_{QT3\)

- For RECTANGLE JKLM:
- LenaTH \CL_{JK3\)
-Wipth \(W_{JLI )

- SINCE THE RECTANGLES ARE SIMILAR:



\[
GRAC{L_{QR}}{L_UK}} = \rRac{W_{QTIHW_{L}} =«

wHERE \( k \) IS THE SCALE FACTOR.

STeP 2: ReLATE THE RATIO OF SIDES

- GIVEN THAT THE RATIO OF SIDES IS 4:1:

\[
k = 4 \Quap \TexT{(or } \rrac{43}{ 13 \TexT{)}

DEPENDING ON WHICH RECTANGLE IS LARGER.

- FOR CLARITY, ASSUME:

\[
\TexT{SIDes oF QRST} : \TexT{SIDes oF JKLM} =4 : 1

\]

- THEREFORE, IF THE SIDES OF JKLM ARe \( x \), THEN THE siDES oF QRST are \( 4x \).

APPLYING THE RATIO TO FIND THE REQUIRED QUANTITY

THE PROBLEM ASKS, “\W/HAT IS THE RATIO OF..." —WHICH COULD REFER TO VARIOUS SEGMENTS, SUCH AS:

- THE RATIO OF THE SIDES OF THE RECTANGLES.
- THE RATIO OF CERTAIN SEGMENTS WITHIN OR RELATED TO THE RECTANGLES.
- THE RATIO OF DIAGONALS OR OTHER FEATURES.

SceNARIO 1: RATIO oF CORRESPONDING SIDES

- AS ESTABLISHED, THE RATIO OF CORRESPONDING SIDES BETWEEN QRST anD JKLM 15 4:1.

SceNARIO 2: RATIO oF DIAGONALS

- THe DIAGONAL OF A RECTANGLE WITH sIDEs \( A \) ano \( B \) Is:

\[
D = \sqrT{A"2 +8"2}
\]

- For QRST:

\[
D _{QRST} = \srT{(4x)"2 + (4x)"2} = \sQrT{2 \TIMES 16X"2} = 4% \sqrT{2}
\]

- For JKLM:



\[
b_{JKLM} = \srT{x"2 + x"2} = x \sqrT{2}

\]

- THEREFORE, THE RATIO OF DIAGONALS IS:

\[

\rrac{o_{QRST}}Ho_{JKLM}} = \rrac{4x \sqrT{2}}{x \sqrT{2}} = 4
\]

- THIS CONFIRMS THAT THE DIAGONALS ARE ALSO IN THE RATIO 4:1.

SceNARIO 3: RATIO oF AREAS
- ArRea oF QRST:

\[
A_{QRST} = (4x) \TiMes (4x) = 16x"2
\]

- AReA oF JKLM:

\[
A_{JKLM} = x \TiMeS X = x"2
\]

- RATIO OF AREAS:

\[
\rrAC{A_{QRSTIHA_{JKLM}} = \rrac{16x"2}{x"2} =16
\]

- THE AREA RATIO IS 16:7, WHICH IS THE SQUARE OF THE SIDE RATIO (SINCE AREA SCALES WITH THE SQUARE OF THE LINEAR
SCALE FACTOR).

UNDERSTANDING THE SIGNIFICANCE OF THE RATIO

THE RATIOS DERIVED ABOVE ARE FUNDAMENTAL IN UNDERST ANDING THE GEOMETRIC RELATIONSHIP BETWEEN SIMILAR FIGURES:
- LiNear RATIO (SIDES): 4:1
- DIAGONAL RATIO: 4:1, CONSISTENT WITH LINEAR SCALING.

- AREA RATIO: 16:1 , BECAUSE AREA SCALES AS THE SQUARE OF THE LINEAR SCALE FACTOR.

THIS CONSISTENCY REINFORCES THE PROPERTIES OF SIMILAR RECTANGLES AND THE PROPORTIONAL RELATIONSHIPS AMONG THEIR
SIDES AND FEATURES.

INTERPRETING THE QUESTION: “WHAT Is THe RATIO OF..."

GIVEN THE PROBLEM STATEMENT AND TYPICAL GEOMETRIC QUESTIONS, THE MISSING PIECE LIKELY INVOLVES!



- THE RATIO OF ANY TWO CORRESPONDING SIDES.
- THE RATIO OF DIAGONALS.

- THE RATIO OF AREAS.

- THE RATIO OF PERIMETERS.

IN MOST CASES, WHEN A PROBLEM STATES "“\WITH SIDES IN A RATIO OF 4:1 /” AND ASKS FOR A RATIO, IT OFTEN REFERS TO THE
RATIO OF CORRESPONDING SIDES OR DIAGONALS.

MOST PROBABLE ANSWER:
- THE RATIO OF CORRESPONDING SIDES: 4: 1

- THE RATIO OF DIAGONALS: 4: 1
- THE RATIO OF AREAS: 16:1

SUMMARY AND FINAL INSIGHTS

- Two ReCTANGLES, QRST AnD JKLM, ARE SIMILAR.

- THE SIDES OF ONE RECTANGLE RELATE TO THE OTHER IN A RATIO OF 4:1.

- CORRESPONDING SIDES ARE PROPORTIONAL WITH A SCALE FACTOR OF 4.

- THE DIAGONALS FOLLOW THE SAME RATIO, 4:1.

- THE AREAS ARE PROPORTIONAL TO THE SQUARE OF THE SCALE FACTOR, RESULTING IN A RATIO OF 16:1.

KEY TAKEAWAYS:
- SIMILAR FIGURES MAINTAIN PROPORTIONALITY ACROSS ALL CORRESPONDING FEATURES.

- RATIOS OF SIDES DIRECTLY TRANSLATE TO RATIOS OF DIAGONALS.
- AREAS SCALE WITH THE SQUARE OF THE LINEAR RATIO.

PRACTICAL APPLICATIONS AND EXAMPLES

To soLIbIFY UNDERSTANDING, CONSIDER REAL-WORLD APPLICATIONS!:
- ARCHITECTURAL DESIGN: W/HEN SCALING BLUEPRINTS, PROPORTIONAL RELATIONSHIPS BETWEEN FEATURES MUST BE
MAINTAINED.

- ENGINEERING: DESIGNING MODELS WHERE DIMENSIONS ARE SCALED VERSIONS OF ORIGINAL OBJECTS.
- MATHEMATICS EDUCATION: TEACHING ABOUT SIMILARITY, RATIOS, AND PROPORTIONAL REASONING.

CoNcLUSION

THE PROBLEM OF DETERMINING THE RATIO BETWEEN TWO SIMILAR RECTANGLES WITH SIDES IN A 4:1 RATIO UNDERSCORES THE
ELEGANCE OF GEOMETRIC SIMILARITY. RECOGNIZING THAT ALL FEATURES—SIDES, DIAGONALS, AREAS—SCALE PROPORTIONALLY
ALLOWS FOR QUICK CALCULATIONS AND DEEPER INSIGHTS INTO THE RELATIONSHIPS AMONG FIGURES.

IN SUMMARY:

- CORRESPONDING SIDES: 4: 1



- DiaGoNAaLs: 4:1
- AReas: 16:1

THESE RELATIONSHIPS UPHOLD THE FUNDAMENTAL PRINCIPLES OF SIMILAR FIGURES AND SERVE AS VITAL TOOLS IN VARIOUS
MATHEMATICAL
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