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GEOMETRY CAN SOMETIMES FEEL OVERWHELMING, ESPECIALLY WHEN YOU’RE JUST STARTING TO LEARN THE BASICS. BUT DON’T
WORRY! TODAY, WE’RE GOING TO BREAK DOWN A FUNDAMENTAL CONCEPT: UNDERSTANDING WHAT AN ANGLE IS, PARTICULARLY
WHEN IT INVOLVES TWO COLLINEAR RAYS SHARING A COMMON ENDPOINT. |F YOU’VE EVER WONDERED HOW TO FIND THE
MEASURE OF AN ANGLE OR HOW ANGLES ARE FORMED, THIS ARTICLE IS DESIGNED TO HELP YOU GRASP THESE IDEAS WITH
CLARITY AND CONFIDENCE.

WHAT Is AN ANGLE? UNDERSTANDING THE BASIC DEFINITION

BEFORE DIVING INTO THE SPECIFICS OF COLLINEAR RAYS AND HOW TO FIND ANGLES, IT’S ESSENTIAL TO UNDERSTAND THE BASIC
DEFINITION OF AN ANGLE.

DEFINITION OF AN ANGLE

AN ANGLE IS FORMED WHEN TWO RAYS SHARE A COMMON ENDPOINT. THIS COMMON ENDPOINT IS CALLED THE VERTEX OF THE
ANGLE, AND THE RAYS ARE CALLED SIDES OF THE ANGLE.

® THE TWO RAYS ARE OFTEN REFERRED TO AS ANGLE SIDES.

® THE SHARED ENDPOINT IS THE VERTEX WHERE THE TWO RAYS MEET.

VISUALIZING AN ANGLE

IMAGINE PLACING TWO PENCILS ON A TABLE SO THEY MEET AT A POINT. THE POINT WHERE THEY MEET IS THE VERTEX, AND EACH
PENCIL REPRESENTS A RAY EXTENDING FROM THAT POINT. THE SPACE BETWEEN THE TWO PENCILS IS WHAT WE SEE AS AN ANGLE.

CoLLINEAR RAYS AND THEIR ROLE IN ANGLES

(UNDERSTANDING COLLINEARITY IS VITAL WHEN STUDYING ANGLES, ESPECIALLY IN THE CONTEXT OF THE GIVEN PROBLEM.

WHAT Does CoLLINEAR MEAN?

COLLINEAR MEANS THAT POINTS LIE ON THE SAME STRAIGHT LINE. WHEN TWO RAYS ARE COLLINEAR, THEY LIE ALONG THE SAME
STRAIGHT LINE OR SHARE A COMMON LINE.



CoLLINEAR RAYS wWITH A COMMON ENDPOINT

W/HEN TWO COLLINEAR RAYS SHARE A COMMON ENDPOINT, THEY FORM A STRAIGHT ANGLE (\X/HICH MEASURES 180 DEGREES).
For EXAMPLE, IF BOTH RAYS EXTEND ALONG THE SAME LINE IN OPPOSITE DIRECTIONS, THEY FORM A STRAIGHT LINE.
® |F THE RAYS POINT IN THE SAME DIRECTION, THEY FORM A SINGLE RAY, NOT AN ANGLE.

® |F THE RAYS POINT IN OPPOSITE DIRECTIONS ALONG THE SAME LINE, THEY FORM A STRAIGHT ANGLE.

FINDING AN: WHAT Is AN AND How To FIND IT

THE PHRASE “FIND AN” IN YOUR PROBLEM REFERS TO FINDING THE MEASURE OF A PARTICULAR ANGLE, OFTEN LABELED AN OR
SIMILAR, DEPENDING ON THE DIAGRAM. LET’S CLARIFY WHAT THIS MEANS AND HOW TO APPROACH SUCH PROBLEMS.

UNDERSTANDING THE V ARIABLES AND LABELS

IN GEOMETRY PROBLEMS, ANGLES ARE FREQUENTLY LABELED WITH A NAME LIKE ABC or AN, \WHERE THE LETTERS
CORRESPOND TO POINTS OR RAYS INVOLVED IN THE ANGLE.

- THE LETTER IN THE MIDDLE (E.G., B or N) TYPICALLY INDICATES THE VERTEX OF THE ANGLE.
- THE OTHER LETTERS INDICATE POINTS ON THE RAYS FORMING THE ANGLE.

How To FIND THE MEASURE OF AN ANGLE

TO FIND AN ANGLE MEASURE, YOU TYPICALLY NEED SOME ADDITIONAL INFORMATION, SUCH AS:

® THE MEASURES OF ADJACENT ANGLES

ANGLES ON A STRAIGHT LINE (LINEAR PAIRS)

VERTICAL ANGLES

® ANGLES IN A TRIANGLE OR OTHER GEOMETRIC FIGURE

o GIVEN ALGEBRAIC EXPRESSIONS FOR ANGLES

ONCE YOU HAVE THE NECESSARY INFORMATION, YOU CAN APPLY GEOMETRIC PROPERTIES AND THEOREMS TO FIND THE VALUE OF
THE ANGLE.

COMMON SCENARIOS FOR FINDING AN

LET’S EXPLORE SOME TYPICAL SITUATIONS WHERE YOU MIGHT NEED TO FIND ANGLE AN.



1. LINEAR PAIR OF ANGLES

IF TWO ANGLES ARE ADJACENT AND THEIR NON-COMMON SIDES FORM A STRAIGHT LINE, THEY ARE CALLED A LINEAR PAIR, AND
THEIR MEASURES ADD UP TO 180 DEGREES.

EXAMPLE:

- Ir 1 AND [P] AN ARE A LINEAR PAIR, THEN:

1+[F An=180°

- |F THE MEASURE OF 1 1S KNOWN, YOU CAN FIND AN BY SUBTRACTING:

An=180°-[ 1

2. VERTICAL ANGLES

W/HEN TWO LINES INTERSECT, THE ANGLES OPPOSITE EACH OTHER ARE CALLED VERTICAL ANGLES AND ARE EQUAL IN MEASURE. IF
YOU KNOW ONE OF THE ANGLES, YOU CAN FIND ITS VERTICAL ANGLE DIRECTLY.

ExXAMPLE:
- IF[?] AN AND ANOTHER ANGLE ARE VERTICAL ANGLES, THEN:

AN = MEASURE OF THE KNOWN ANGLE

3. SUPPLEMENTARY AND COMPLEMENTARY ANGLES

- SUPPLEMENTARY ANGLES ADD UP TO 180°.
- COMPLEMENTARY ANGLES ADD UP TO 20°.

KNOWING WHETHER ANGLES ARE SUPPLEMENTARY OR COMPLEMENTARY HELPS YOU FIND THE UNKNOWN ANGLE AN.

STeEP-BY-STEP GUIDE TO FIND AN IN PRACTICE

HERE’S A GENERAL APPROACH TO FIND AN IN PROBLEMS INVOLVING COLLINEAR RAYS AND ANGLES:

1. IDENTIFY THE GIVEN INFORMATION: LOOK FOR GIVEN ANGLES, LINE RELATIONSHIPS, AND LABELS.

2. DETERMINE THE RELATIONSHIPS: CHECK IF THE ANGLES ARE SUPPLEMENTARY, COMPLEMENTARY, VERTICAL, OR PART OF A
LINEAR PAIR.

3. APPLY GEOMETRIC PROPERTIES: USE THE RELEVANT THEOREMS (E.G., LINEAR PAIR POSTULATE, VERTICAL ANGLES
THEOREM).

4. SET UP AN EQUATION: W/RITE AN EQUATION INVOLVING KNOWN AND UNKNOWN ANGLES.

5. SOLVE FOR THE UNKNOWN: USE ALGEBRA TO FIND THE MEASURE OF AN.

EXAMPLE PROBLEM:

SUPPOSE YOU HAVE TWO RAYS FORMING A LINEAR PAIR WITH ONE ANGLE MEASURING 1 10°, AND YOU NEED TO FIND AN.



- SINCE THE ANGLES FORM A LINEAR PAIR, THEY ARE SUPPLEMENTARY:
1+[F Av=180°

-GIven [l 1= 110°, THeN:

110°+ [P An=180°

- SOLVE FOR AN:

AN=180°-110°=70°

THEREFORE, THE MEASURE OF ANGLE AN IS 70°.

Tips FOR MASTERING EASY GEOMETRY AND FINDING ANGLES

GEOMETRY IS ALL ABOUT UNDERSTANDING RELATIONSHIPS AND APPLYING RULES ACCURATELY. HERE ARE SOME TIPS TO HELP
YOU EXCEL:
e ALWAYS LABEL YOUR DIAGRAMS CLEARLY, MARKING KNOWN ANGLES AND POINTS.
® REMEMBER THE BASIC ANGLE RELATIONSHIPS: SUPPLEMENTARY, COMPLEMENTARY, VERTICAL, AND ADJACENT ANGLES.
o USE ALGEBRAIC METHODS TO SOLVE FOR UNKNOWN ANGLES WHEN NECESSARY.
® PRACTICE WITH DIFFERENT TYPES OF PROBLEMS TO RECOGNIZE PATTERNS AND COMMON SCENARIOS.

® REVIEW THE PROPERTIES OF LINES, ANGLES, AND THEIR INTERSECTIONS REGULARLY.

ConcLusion: MAKING GEOMETRY EAsY AND FuUN!

UNDERSTANDING THE CONCEPT THAT AN ANGLE IS FORMED BY TWO COLLINEAR RAYS WITH A COMMON ENDPOINT IS
FOUNDATIONAL IN GEOMETRY. BY LEARNING HOW TO IDENTIFY ANGLES, APPLY KEY PROPERTIES, AND SET UP EQUATIONS, YOU
CAN CONFIDENTLY FIND THE MEASURE OF ANY ANGLE, INCLUDING AN IN YOUR PROBLEMS.

REMEMBER, THE KEY IS TO VISUALIZE THE PROBLEM CLEARLY , RECOGNIZE THE RELATIONSHIPS BETWEEN ANGLES, AND APPLY THE
CORRECT RULES. W/ITH PRACTICE, WHAT SEEMS COMPLICATED NOW WILL BECOME STRAIGHTFORWARD, MAKING YOUR GEOMETRY

JOURNEY ENJOYABLE AND SUCCESSFUL!

IF YOU KEEP PRACTICING THESE STEPS AND TIPS, YOU'LL FIND THAT EASY GEOMETRY IS TRULY WITHIN YOUR REACH. HAPPY
STUDYING!

FREQUENTLY ASkeD QUESTIONS

\WHAT IS THE DEFINITION OF AN ANGLE IN GEOMETRY?

AN ANGLE IS FORMED WHEN TWO RAYS SHARE A COMMON ENDPOINT, CALLED THE VERTEX, AND THE SPACE BETWEEN THEM IS THE
INTERIOR OF THE ANGLE.



How DO YOU IDENTIFY TWO COLLINEAR RAYS FORMING AN ANGLE?

TWO RAYS ARE COLLINEAR IF THEY LIE ON THE SAME LINE AND SHARE A COMMON ENDPOINT, FORMING A STRAIGHT OR PARTIAL
ANGLE.

\WHAT IS THE SIGNIFICANCE OF THE COMMON ENDPOINT IN AN ANGLE?

THE COMMON ENDPOINT, CALLED THE VERTEX, IS THE POINT WHERE THE TWO RAYS MEET AND FROM WHICH THE ANGLE IS
MEASURED.

How CAN YOU FIND THE MEASURE OF AN ANGLE FORMED BY TWO COLLINEAR RAYS?

USE A PROTRACTOR TO MEASURE THE ANGLE DIRECTLY OR APPLY GEOMETRIC PROPERTIES IF THE RAYS FORM KNOWN ANGLES,
LIKE SUPPLEMENTARY OR COMPLEMENTARY ANGLES.

\WHAT IS THE DIFFERENCE BETWEEN A STRAIGHT ANGLE AND AN ACUTE ANGLE?

A STRAIGHT ANGLE MEASURES EXACTLY 180 DEGREES, FORMED BY TWO COLLINEAR RAYS IN OPPOSITE DIRECTIONS, WHILE AN
ACUTE ANGLE MEASURES LESS THAN 90 DEGREES.

CAN TWO RAYS BE PART OF DIFFERENT ANGLES?

YES, A SINGLE RAY CAN BE SHARED BY MULTIPLE ANGLES IF IT IS THE COMMON SIDE OF THOSE ANGLES, WITH DIFFERENT VERTICES
OR OTHER RAYS FORMING SEPARATE ANGLES.

WHAT TOOLS ARE HELPFUL FOR DRAWING AND MEASURING ANGLES IN GEOMETRY?

A PROTRACTOR IS USED FOR MEASURING ANGLES, WHILE A RULER HELPS IN ACCURATELY DRAWING RAYS AND LINES.

\WHAT IS THE IMPORTANCE OF UNDERSTANDING ANGLES IN GEOMETRY?

UNDERSTANDING ANGLES IS FUNDAMENTAL FOR ANALYZING SHAPES, SOLVING GEOMETRIC PROBLEMS, AND UNDERSTANDING REAL-
\WORLD STRUCTURES AND DESIGNS.

ADDITIONAL RESOURCES
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INTRODUCTION

GEOMETRY, A FUNDAMENTAL BRANCH OF MATHEMATICS, DEALS WITH THE PROPERTIES AND RELATIONS OF POINTS, LINES,
SURFACES, AND SOLIDS. ONE OF ITS CORE CONCEPTS IS THE ANGLE, WHICH APPEARS FREQUENTLY IN VARIOUS GEOMETRIC
CONFIGURATIONS AND PROOFS. UNDERSTANDING WHAT CONSTITUTES AN ANGLE, ESPECIALLY IN THE CONTEXT OF COLLINEARITY
AND RAYS, IS ESSENTIAL FOR GRASPING MORE COMPLEX GEOMETRIC PRINCIPLES.

IN THIS DETAILED REVIEW, WE WILL EXPLORE THE IDEA THAT “ AN ANGLE IS TWO COLLINEAR RAYS WITH A COMMON ENDPOINT”.
WE WILL DISSECT THIS STATEMENT, CLARIFY KEY TERMS, ANALYZE THE SIGNIFICANCE OF ANGLES, AND PROVIDE STEP-BY-STEP
GUIDANCE ON HOW TO IDENTIFY AND FIND ANGLES IN DIFFERENT GEOMETRIC SCENARIOS.



(UNDERSTANDING THE DEFINITION OF AN ANGLE
\WHAT Is AN ANGLE?

AN ANGLE IS A FIGURE FORMED WHEN TWO RAYS SHARE A COMMON ENDPOINT. THIS COMMON ENDPOINT IS CALLED THE VERTEX
OF THE ANGLE, AND THE RAYS ARE CALLED THE SIDES OF THE ANGLE.

- KEY FEATURES OF AN ANGLE:

- VERTEX: THE POINT WHERE THE TWO RAYS MEET.

- SIDES: THE TWO RAYS EXTENDING FROM THE VERTEX.

- MEASURE: AN ANGLE CAN BE QUANTIFIED IN DEGREES, INDICATING THE AMOUNT OF TURN BETWEEN THE TWO RAYS.

THE STATEMENT: “AN ANGLE IS TWO COLLINEAR RAYS WITH A COMMON ENDPOINT.”

AT FIRST GLANCE, THIS STATEMENT APPEARS STRAIGHTFORWARD, BUT IT CONTAINS SUBTLE NUANCES THAT MERIT
EXPLORATION.

- COLLINEAR RAYS: RAYS LYING ALONG THE SAME STRAIGHT LINE.
- COMMON ENDPOINT: THE POINT WHERE THE RAYS MEET.

IMPLICATION: \W/HEN TWO RAYS ARE COLLINEAR AND SHARE A COMMON ENDPOINT, THEY FORM A STRAIGHT LINE. THEREFORE, THE
" ANGLE” FORMED IN THIS CASE IS A STRAIGHT ANGLE, WHICH MEASURES EXACTLY 180 DEGREES.

CLARIFYING THE CoNCEPT OF COLLINEARITY

WHAT Does CoLLINEAR MEAN?

IN GEOMETRY, COLLINEAR REFERS TO POINTS LYING ON THE SAME STRAIGHT LINE.

- COLLINEAR RAYS: W/HEN TWO RAYS ARE COLLINEAR, THEY LIE ALONG THE SAME STRAIGHT LINE.
- IMPLICATION FOR ANGLES:

- IF TWO RAYS SHARING AN ENDPOINT ARE COLLINEAR, THEY FORM A STRAIGHT LINE, WHICH IS CONSIDERED A STRAIGHT ANGLE.
- THE MEASURE OF THIS ANGLE IS 180 DEGREES.

VIsUALIZING COLLINEAR RAYS

IMAGINE A STRAIGHT LINE WITH TWO RAYS EMANATING FROM THE SAME POINT ALONG THAT LINE:
- EXAMPLE:

- Rays AB AanD AC SHARE POINT A.

- IF A, B, AND C ARE ALL ON THE SAME LINE, THEN AB AND AC ARE COLLINEAR RAYS.

- THe ANGLE 2] BAC IS A STRAIGHT ANGLE MEASURING 180°.

Key PoOINT:

- W/HEN TWO COLLINEAR RAYS SHARE A COMMON ENDPOINT, THEY FORM A STRAIGHT ANGLE.

- IF THE RAYS ARE NOT COLLINEAR, THEY CAN FORM VARIOUS OTHER ANGLES LESS THAN 180° OrR GREATER THAN 180°,
DEPENDING ON THEIR POSITIONS.

THe GEOMETRY BEeHIND “AN ANGLE Is Two CoLLINEAR RAYS W iTH A CoMMon EnpPoiNT”
THIS STATEMENT EMPHASIZES A SPECIFIC CASE OF AN ANGLE: THE STRAIGHT ANGLE.

TYPES OF ANGLES BASED oN PosiTIoN ofF RAYS:



| Type oF ANGLE | DescrIPTION | MEASURE (DEGREES) |

A - T
| AcuTE ANGLE | LESS THAN 90° | LEss THAN 90° |

| RIGHT ANGLE | ExacTLY 90° | 90° |

| OBTUSE ANGLE | GREATER THAN 90°, LESS THAN 180° | BeTween 90° anp 180° |

| STRAIGHT ANGLE | EXACTLY 180°, FORMED BY TWO COLLINEAR RAYS SHARING AN ENDPOINT | 180° |

THUS, WHEN TWO COLLINEAR RAYS SHARE AN ENDPOINT, THEY FORM A STRAIGHT ANGLE OF 180 DEGREES.

How To FIND AN ANGLE IN GEOMETRIC PROBLEMS
STEP-BY-STEP APPROACH

1. IDENTIFY THE POINTS AND RAYS:

- LOCATE THE COMMON ENDPOINT (\VERTEX).

- IDENTIFY THE RAYS ORIGINATING FROM THIS POINT.

2. DETERMINE IF THE RAYS ARE COLLINEAR:

- CHECK IF BOTH RAYS LIE ALONG THE SAME STRAIGHT LINE.
- IF YES, THE ANGLE IS A STRAIGHT ANGLE (180°).

3. MEASURE THE ANGLE:

- USE A PROTRACTOR FOR PHYSICAL MEASUREMENT.

- IN COORDINATE GEOMETRY, APPLY FORMULAS TO FIND THE MEASURE USING SLOPES OR COORDINATE POINTS.
4. ConsIper SpeciaL CASES:

- |F THE RAYS ARE NOT COLLINEAR, MEASURE THE ANGLE BETWEEN THEM.
- |F RAYS EXTEND IN OPPOSITE DIRECTIONS ALONG THE SAME LINE, THE ANGLE IS 180°.

PrRACTICAL EXAMPLES

EXAMPLE 1: RECOGNIZING A STRAIGHT ANGLE

SUPPOSE YOU ARE GIVEN TwO RAYS AB AND AC wITH POINTS A, B, AND C ALL LYING ON THE SAME STRAIGHT LINE.
- QUESTION: WHAT IS THE MEASURE OF P] BAC?

- ANSWER: SINCE THE RAYS AB AND AC ARE COLLINEAR AND SHARE A AS THE COMMON ENDPOINT, BAC Is A STRAIGHT
ANGLE MEASURING 180 DEGREES.

ExAaMPLE 2: FINDING AN ANGLE W/HEN RAYS ARe NoT COLLINEAR

Suppost AB AnD AC SHARE POINT A, BUT B AND C ARE NOT ON THE SAME LINE.
- STeEPS:

- PLoT PoINTS A, B, AanD C.

- MEASURE THE ANGLE [?] BAC WITH A PROTRACTOR.
- OR, IF IN COORDINATE GEOMETRY, USE THE SLOPES OF AB AND AC TO FIND THE ANGLE MEASURE.

MATHEMATICAL TOOLS FOR FINDING ANGLES

UsING A PROTRACTOR



- PLACE THE MIDPOINT OF THE PROTRACTOR AT THE VERTEX.
- ALIGN ONE SIDE OF THE ANGLE WITH THE ZERO LINE.
- READ THE MEASUREMENT WHERE THE OTHER SIDE CROSSES THE NUMBERED SCALE.

CoORDINATE GEOMETRY APPROACH
Given PoiNTs \(A(x_ 1, v_T\), \(B(x_2, v_2)\), ano \(C(x_3, v_3)\):

- CALCULATE VECTORS:

\[
\Wec{AB}=(x_2-x_1,vy_2-v_1)
\]

\[
\Wec{AC}=(x_3-x_1,v.3-v_1)
\]

- USE THE DOT PRODUCT TO FIND THE ANGLE:

\[
\cos \THeTA = \rrRAc{\vec{AB} \cpoT \vec{ACI}{|\vec{AB}| \vec{AC]}}

\]

\WHERE!:

\[
\Vec{AB} \cooT \Vec{AC}=(x_ 2 -x 1)(x 3-x 1D+ 2-vy_ 1. 3-v_1)
\]

\[
\Vec{AB} = \sqrT{(x_2-x_1)"2+(v_2-v_1)"2}
\]

\[
\Vec{AC}H = \sqrT{(x_3-x_1)"2+(v_3-v_1)"2}
\]

- THen, FiND \( \THETA = \Arccos(\TexT{VALUE}) \) TO GET THE MEASURE IN DEGREES.

DEePER INSIGHTS INTO COLLINEARITY AND ANGLES

- COLLINEARITY AND ZERO OR 180° ANGLES:
- WHEN TWO RAYS ARE COLLINEAR BUT EXTEND IN OPPOSITE DIRECTIONS, THE ANGLE IS 180°.
- W/HEN THEY EXTEND IN THE SAME DIRECTION, THE ANGLE IS O°.

- WHY IS THE STRAIGHT ANGLE IMPORTANT?

- |T REPRESENTS A COMPLETE HALF-TURN.

- |T IS FUNDAMENTAL IN UNDERSTANDING SUPPLEMENTARY ANGLES, WHICH SUM To 180°.
- |T APPEARS IN VARIOUS GEOMETRIC PROOFS AND CONSTRUCTIONS.

- ANGLES IN REaL-LIFE CONTEXTS:

- W/HEN TWO STREETS FORM A STRAIGHT INTERSECTION, THE ANGLE BETWEEN THEM IS 180°.
- FLAT SURFACES, SUCH AS A TABLETOP, ARE FORMED BY ANGLES ofF 180°.

CoMMON MISCONCEPTIONS AND CLARIFICATIONS



- MISCONCEPTION: ANY TWO RAYS SHARING A POINT FORM AN ANGLE.
- CLARIFICATION: THEY FORM AN ANGLE ONLY IF THEY ARE NOT COLLINEAR;, OTHERW!ISE, THEY FORM A STRAIGHT ANGLE

(180°).

- MisconNcePTION: COLLINEAR RAYS ALWAYS FORM A 180° ANGLE.
- CLARIFICATION: ONLY IF THE RAYS EXTEND IN OPPOSITE DIRECTIONS ALONG THE SAME LINE. |[F THE RAYS ARE IN THE SAME
DIRECTION, THE ANGLE IS 0°.

- MISCONCEPTION: ALL ANGLES ARE LESS THAN 180°.
- CLARIFICATION: ANGLES EXACTLY 180° ARE STRAIGHT ANGLES; LARGER ANGLES ARE REFLEX ANGLES (GREATER THAN 180°
BUT LESS THAN 360°).

SUMMARY AND KEY TAKEAWAYS

- DEFINITION: AN ANGLE IS FORMED WHEN TWO RAYS SHARE A COMMON ENDPOINT CALLED THE VERTEX.

- COLLINEARITY: WHEN TWO RAYS ARE COLLINEAR WITH A COMMON ENDPOINT, THEY FORM A STRAIGHT ANGLE OF 180
DEGREES.

- IDENTIFICATION: USE VISUAL AIDS LIKE DIAGRAMS OR TOOLS LIKE A PROTRACTOR TO IDENTIFY AND MEASURE ANGLES.
- CooRrDINATE GEOMETRY: USE VECTOR CALCULATIONS FOR PRECISE ANALYTICAL MEASUREMENT.
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