CAMPBELL BIOLOGY CHAPTER 42 BIOLOGY SIGNIFICANT FIGURES

MASTERING CAMPBELL BioLoGY CHAPTER 42: A Deep Dive INTo BioLoaGicAL CALCULATIONS AND SIGNIFICANT FIGURES

CAMPBELL BIOLOGY CHAPTER 42 BIOLOGY SIGNIFICANT FIGURES ARE A CRUCIAL ELEMENT FOR ACCURATELY INTERPRETING AND
COMMUNICATING SCIENTIFIC DATA WITHIN THE CONTEXT OF THIS ESTEEMED TEXTBOOK. THIS CHAPTER OFTEN DELVES INTO
COMPLEX PHYSIOLOGICAL PROCESSES AND ECOLOGICAL INTERACTIONS, WHERE QUANTITATIVE ANALYSIS PLAYS A PIVOTAL
ROLE. UNDERSTANDING HOW TO CORRECTLY APPLY THE RULES OF SIGNIFICANT FIGURES ENSURES THAT EXPERIMENT AL RESULTS
ARE REPRESENTED WITH THE APPROPRIATE LEVEL OF PRECISION, PREVENTING MISINTERPRETATIONS AND PROMOTING ROBUST
SCIENTIFIC INQUIRY. WE WILL EXPLORE THE FUNDAMENTAL PRINCIPLES OF SIGNIFICANT FIGURES, THEIR APPLICATION IN
BIOLOGICAL MEASUREMENTS, AND HOW THEY DIRECTLY RELATE TO THE DATA ENCOUNTERED IN CAMPBELL BIOLOGY, CHAPTER
472. THIS ARTICLE AIMS TO PROVIDE A COMPREHENSIVE GUIDE FOR STUDENTS AND RESEARCHERS ALIKE, CLARIFYING COMMON
CHALLENGES AND BEST PRACTICES FOR ACCURATE SCIENTIFIC NOTATION AND CALCULATION.
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UNDERSTANDING SIGNIFICANT FIGURES IN BioLoGICAL CONTEXTS

IN THE REALM OF BIOLOGY, PARTICULARLY AS EXPLORED IN A COMPREHENSIVE TEXT LIKE CAMPBELL BIOLOGY, PRECISE
MEASUREMENT AND THE ACCURATE REPORTING OF DATA ARE PARAMOUNT. SIGNIFICANT FIGURES, OFTEN ABBREVIATED AS SIG
FIGS, ARE THE DIGITS IN A NUMBER THAT CARRY MEANINGFUL CONTRIBUTIONS TO ITS MEASUREMENT RESOLUTION. THEY ARE NOT
ARBITRARY;, THEY REFLECT THE PRECISION OF THE INSTRUMENT USED FOR MEASUREMENT AND THE LIMITATIONS INHERENT IN ANY
SCIENTIFIC OBSERVATION. FOR STUDENTS GRAPPLING WITH THE QUANTITATIVE ASPECTS OF BIOLOGICAL PHENOMENA, A SOLID
GRASP OF SIGNIFICANT FIGURES IS AS ESSENTIAL AS UNDERSTANDING THE BIOLOGICAL PROCESSES THEMSELVES. THIS
FOUNDATIONAL KNOWLEDGE ENSURES THAT THE DATA WE COLLECT AND ANALYZE TRULY REPRESENTS THE BIOLOGICAL REALITY
WE ARE INVESTIGATING, RATHER THAN INTRODUCING SPURIOUS ACCURACY OR UNWARRANTED UNCERTAINTY.

CHAPTER 42 oF CAMPBELL BIOLOGY OFTEN INVOLVES DISCUSSIONS OF ENERGY FLOW, ECOSYSTEM DYNAMICS, OR
PHYSIOLOGICAL PROCESSES WHERE QUANTITIES LIKE BIOMASS, METABOLIC RATES, OR ORGANISMAL DENSITIES ARE CENTRAL.
W/HEN THESE QUANTITIES ARE MEASURED, THE RESULT IS ALWAYS SUBJECT TO SOME DEGREE OF ERROR. SIGNIFICANT FIGURES
SERVE AS A STANDARDIZED WAY TO COMMUNICATE THIS UNCERTAINTY. THEY TELL US WHICH DIGITS IN A NUMBER ARE KNOWN
WITH CERTAINTY AND WHICH ARE ESTIMATED. W/ ITHOUT ADHERENCE TO THESE RULES, COMPARING DATA FROM DIFFERENT
EXPERIMENTS OR EVEN DIFFERENT INSTRUMENTS CAN LEAD TO FLAWED CONCLUSIONS, UNDERMINING THE SCIENTIFIC RIGOR
EXPECTED IN ADVANCED BIOLOGICAL STUDIES.

RULES FOR DETERMINING SIGNIFICANT FIGURES



THE RULES GOVERNING SIGNIFICANT FIGURES ARE SYSTEMATIC AND DESIGNED TO MAINTAIN PRECISION THROUGHOUT SCIENTIFIC
CALCULATIONS. MASTERING THESE RULES IS THE FIRST STEP TOWARDS CONFIDENTLY HANDLING NUMERICAL DATA IN BIOLOGY.
THESE RULES APPLY TO BOTH WHOLE NUMBERS AND DECIMAL NUMBERS, ENSURING A CONSISTENT APPROACH TO DATA
REPRESENTATION.

NoN-zero DIGITS ARE ALWAYS SIGNIFICANT

ANY DIGIT FROM 1 THROUGH 9 IS CONSIDERED SIGNIFICANT. THIS IS BECAUSE THESE DIGITS INHERENTLY REPRESENT A NON-ZERO
QUANTITY AND CONTRIBUTE DIRECTLY TO THE MAGNITUDE OF THE MEASURED VALUE. FOR EXAMPLE, IN THE NUMBER 123.45,
ALL FIVE DIGITS ARE NON-ZERO AND THEREFORE ALL ARE SIGNIFICANT. THIS IS THE MOST STRAIGHTFORWARD RULE AND FORMS
THE BASIS FOR UNDERSTANDING MORE COMPLEX SCENARIOS.

ZeROS BETWEEN NON-ZERO DIGITS ARE SIGNIFICANT

\WHEN A ZERO APPEARS BETWEEN TWO NON-ZERO DIGITS, IT IS ALWAYS SIGNIFICANT. THIS IS BECAUSE THE ZERO IS PART OF
THE MEASURED VALUE AND CONTRIBUTES TO ITS PRECISION. CONSIDER THE NUMBER 506. THE ZERO IS LOCATED BETWEEN THE 5
AND THE &, MAKING IT A SIGNIFICANT DIGIT. SIMILARLY, IN 1007.3, BOTH ZEROS ARE SIGNIFICANT.

LEADING ZEROS ARE NOT SIGNIFICANT

ZEROS THAT APPEAR AT THE BEGINNING OF A NUMBER, BEFORE THE FIRST NON-ZERO DIGIT, ARE NOT SIGNIFICANT. THESE ARE
OFTEN PLACEHOLDERS USED TO INDICATE THE POSITION OF THE DECIMAL POINT. FOR INSTANCE, IN THE NUMBER 0.0025, THE
ZEROS BEFORE THE 2 ARE NOT SIGNIFICANT. ONLY THE 2 AND THE 5 ARE SIGNIFICANT DIGITS. THIS RULE IS PARTICULARLY
IMPORTANT WHEN DEALING WITH VERY SMALL MEASUREMENTS.

TRAILING ZEROS

TRAILING ZEROS (ZEROS AT THE END OF A NUMBER) CAN BE AMBIGUOUS.

® TRAILING ZEROS IN A WHOLE NUMBER WITH NO DECIMAL POINT ARE GENERALLY CONSIDERED AMBIGUOUS AND MAY OR MAY
NOT BE SIGNIFICANT. FOR EXAMPLE, IN THE NUMBER 500, IT IS UNCLEAR IF THE ZEROS INDICATE ACTUAL MEASURED
VALUES OR ARE JUST PLACEHOLDERS. TO AVOID AMBIGUITY, SCIENTIFIC NOTATION IS OFTEN USED.

® TRAILING ZEROS IN A NUMBER WITH A DECIMAL POINT ARE SIGNIFICANT. FOR EXAMPLE, IN THE NUMBER 3.1 OOI ALL FOUR

DIGITS ARE SIGNIFICANT. THE TRAILING ZEROS INDICATE THAT THE MEASUREMENT WAS MADE TO THAT LEVEL OF
PRECISION. SIMILARLY, 25.0 HAS THREE SIGNIFICANT FIGURES.

ExAacT NUMBERS

EXACT NUMBERS, SUCH AS THOSE OBTAINED BY COUNTING (E.G., 12 APPLES) OR BY DEFINITION (E.G., 1 METER = 100
CENTIMETERS), HAVE AN INFINITE NUMBER OF SIGNIFICANT FIGURES. THEY DO NOT LIMIT THE PRECISION OF A CALCULATION.



SIGNIFICANT FIGURES IN MEASUREMENT AND INSTRUMENTATION

THE CONCEPT OF SIGNIFICANT FIGURES IS INTRINSICALLY LINKED TO THE TOOLS AND TECHNIQUES USED FOR MEASUREMENT IN
BIOLOGY. THE PRECISION OF AN INSTRUMENT DIRECTLY DICTATES THE NUMBER OF SIGNIFICANT FIGURES THAT CAN BE RELIABLY
REPORTED. UNDERSTANDING THIS RELATIONSHIP IS CRUCIAL FOR INTERPRETING EXPERIMENTAL DATA ACCURATELY.

FOR EXAMPLE, IF A BIOLOGIST IS MEASURING THE VOLUME OF A SOLUTION USING A GRADUATED CYLINDER THAT IS MARKED IN
MILLILITERS, THEY CAN TYPICALLY ESTIMATE TO ONE DECIMAL PLACE BEYOND THE SMALLEST MARKING. |[F THE SMALLEST
MARKING IS 1 ML, THE MEASUREMENT MIGHT BE REPORTED AS 25.5 ML, INDICATING THREE SIGNIFICANT FIGURES. HOWEVER, IF THE
SAME MEASUREMENT IS TAKEN USING A PIPETTE WITH FINER GRADATIONS, PERHAPS TO THE NEAREST 0.1 ML, THE RESULT MIGHT
BE REPORTED AS 25.50 ML, SIGNIFYING FOUR SIGNIFICANT FIGURES. THIS DIFFERENCE IN PRECISION IS IMMEDIATELY CONVEYED BY
THE NUMBER OF SIGNIFICANT FIGURES REPORTED.

IN ECOLOGICAL STUDIES, MEASURING POPULATION DENSITIES MIGHT INVOLVE COUNTING ORGANISMS WITHIN A DEFINED AREA. IF
45 INDIVIDUALS ARE COUNTED IN A SQUARE METER, THEN 45 ARE THE SIGNIFICANT FIGURES. HO\X/EVER, IF A RESEARCHER IS
MEASURING THE LENGTH OF A LEAF, THE PRECISION OF THE RULER USED WILL DETERMINE THE NUMBER OF SIGNIFICANT FIGURES. A
RULER MARKED ONLY IN CENTIMETERS WILL YIELD FEWER SIGNIFICANT FIGURES THAN A RULER MARKED IN MILLIMETERS. T HE
CAMPBELL BIOLOGY TEXTBOOK EMPHASIZES THE IMPORTANCE OF NOTING THE PRECISION OF INSTRUMENTS WHEN RECORDING
OBSERVATIONS, WHICH DIRECTLY TRANSLATES INTO DETERMINING THE APPROPRIATE NUMBER OF SIGNIFICANT FIGURES.

CALCULATIONS INVOLVING SIGNIFICANT FIGURES

\W/HEN PERFORMING CALCULATIONS WITH MEASURED VALUES, THE RULES OF SIGNIFICANT FIGURES MUST BE APPLIED TO ENSURE
THAT THE FINAL ANSWER REFLECTS THE PRECISION OF THE INPUT DATA. DIFFERENT ARITHMETIC OPERATIONS HAVE DIFFERENT
RULES FOR PROPAGATING SIGNIFICANT FIGURES.

MULTIPLICATION AND DIVISION

IN MULTIPLICATION AND DIVISION, THE RESULT SHOULD HAVE THE SAME NUMBER OF SIGNIFICANT FIGURES AS THE NUMBER WITH
THE FEWEST SIGNIFICANT FIGURES USED IN THE CALCULATION. FOR INSTANCE, IF YOU ARE CALCULATING THE AREA OF A
RECTANGULAR LEAF WITH A LENGTH OF 5.2 ¢M (2 SIG FIGS) AND A WIDTH OF 3.15 cM (3 SIG FIGS), THE AREA WOULD BE 5.2
cM 3.15 cM = 16.38 cM?. ACCORDING TO THE RULE, THE RESULT SHOULD BE ROUNDED TO 2 SIGNIFICANT FIGURES, YIELDING
16 cM2.

ADDITION AND SUBTRACTION

IN ADDITION AND SUBTRACTION, THE RESULT SHOULD BE ROUNDED TO THE SAME NUMBER OF DECIMAL PLACES AS THE NUMBER
WITH THE FEWEST DECIMAL PLACES. FOR EXAMPLE, IF YOU ARE ADDING TWO LENGTHS, 12.34 M (2 DECIMAL PLACES) AND 5.6
M (1 DECIMAL PLACE), THE SUM IS 17.94 M. THIS SHOULD BE ROUNDED TO ONE DECIMAL PLACE, RESULTING IN 17.9 M. IT IS
IMPORTANT TO CARRY EXTRA DIGITS THROUGH INTERMEDIATE STEPS OF A CALCULATION AND ROUND ONLY THE FINAL ANSWER.

RouNDING RULES

\W/HEN ROUNDING NUMBERS, OBSERVE THE DIGIT IMMEDIATELY TO THE RIGHT OF THE LAST SIGNIFICANT FIGURE. |F THIS DIGIT IS &
OR GREATER, ROUND UP THE LAST SIGNIFICANT FIGURE. IF THIS DIGIT IS LESS THAN 5, KEEP THE LAST SIGNIFICANT FIGURE AS IT
IS. FOR EXAMPLE, ROUNDING 16.38 TO TWO SIGNIFICANT FIGURES INVOLVES LOOKING AT THE “3”. SINCE ‘3" IS LESS THAN 5,



THE “6’ REMAINS UNCHANGED, GIVING 16. ROUNDING 16.78 TO TWO SIGNIFICANT FIGURES INVOLVES LOOKING AT THE ‘7.
SINCE "7 IS GREATER THAN 5, THE "¢’ IS ROUNDED UP TO ‘7, GIVING 17.

APPLYING SIGNIFICANT FIGURES IN CAMPBELL BioLoGgY CHAPTER 42
SCENARIOS

CHAPTER 42 oF CAMPBELL BIOLOGY OFTEN PRESENTS DATA THAT REQUIRES CAREFUL ATTENTION TO SIGNIFICANT FIGURES.
\W/HETHER YOU ARE ANALYZING ECOLOGICAL PRODUCTIVITY, METABOLIC RATES, OR POPULATION DYNAMICS, THE PRINCIPLES
REMAIN THE SAME. FOR INSTANCE, IF A STUDY REPORTS THE NET PRIMARY PRODUCTIVITY (NPP) OF A FOREST ECOSYSTEM AS
1500 GRAMS OF CARBON PER SQUARE METER PER YEAR, UNDERSTANDING SIGNIFICANT FIGURES HELPS INTERPRET THIS VALUE.
\WITHOUT A DECIMAL POINT, IT'S AMBIGUOUS. HOWEVER, IF IT's REPORTED AS 1.5 x 10% 6 C/M?/YEAR, IT CLEARLY
INDICATES TWO SIGNIFICANT FIGURES, MEANING THE VALUE IS BETWEEN 1.45 x 10° anp 1.55 x 10°.

CONSIDER A SCENARIO INVOLVING THE CALCULATION OF ENERGY TRANSFER EFFICIENCY BETWEEN TROPHIC LEVELS. |F THE ENERGY
ASSIMILATED BY PRODUCERS IS MEASURED AS 5,800 kJ/M?/YEAR (AMBIGUOUS TRAILING ZEROS) AND THE ENERGY ASSIMILATED
BY PRIMARY CONSUMERS IS 750 kJ/M?/YEAR (TWO SIGNIFICANT FIGURES), CALCULATING THE EFFICIENCY REQUIRES DIVISION. |F
WE INTERPRET 5,800 AS HAVING TWO SIGNIFICANT FIGURES (5.8 x 10° kJ/M?/YEAR), THEN THE EFFICIENCY WoulLD Bt (750
/ 5800) 100%. PERFORMING THE CALCULATION: 750 HAS 2 siG FIGs, 5800 (INTERPRETED AS 5.8 x 10°%) HAS 2 SIG FIGS.
THE DIVISION RESULT SHOULD HAVE 2 SIG FIGS. (750 / 5800) = 0.1293... ROUNDING TO TWO SIGNIFICANT FIGURES GIVES
0.13 or 139%,. THIS DEMONSTRATES HOW SIGNIFICANT FIGURES CONSTRAIN THE PRECISION OF ECOLOGICAL CALCULATIONS.

ANOTHER COMMON APPLICATION INVOLVES PHYSIOLOGICAL MEASUREMENTS, SUCH AS THE OXYGEN CONSUMPTION RATE OF AN
ORGANISM. IF A RESEARCHER MEASURES OXYGEN CONSUMPTION TO BE 5.2 ML/HOUR (2 SIG FIGS) AND THEN CALCULATES THE
METABOLIC RATE PER GRAM OF BODY MASS, WHERE THE BODY MASS IS MEASURED AS 15.0 G (3 SIG FIGS), THE METABOLIC
RATE WOULD BE 5.2 ML/HoUR / 15.0 G. THE RESULT OF THIS DIVISION SHOULD BE REPORTED WITH 2 SIGNIFICANT FIGURES,
YIELDING APPROXIMATELY 0.35 ML/HOUR/G.

CoMMON PITFALLS AND BEST PRACTICES

ONE OF THE MOST COMMON ERRORS STUDENTS MAKE IS INCORRECTLY IDENTIFYING SIGNIFICANT FIGURES, PARTICULARLY WITH
TRAILING ZEROS AND IN NUMBERS LESS THAN ONE. FOR EXAMPLE, MISTAKING 200 FOR HAVING THREE SIGNIFICANT FIGURES WHEN
IT MIGHT ONLY HAVE ONE IS A FREQUENT OVERSIGHT. SIMILARLY, CONFUSING LEADING ZEROS WITH SIGNIFICANT FIGURES CAN
LEAD TO AN INFLATED SENSE OF PRECISION.

ANOTHER PITFALL ARISES DURING MULTI-STEP CALCULATIONS. STUDENTS SOMETIMES ROUND INTERMEDIATE RESULTS, WHICH
CAN COMPOUND ROUNDING ERRORS AND LEAD TO AN INACCURATE FINAL ANSWER. | T IS A BEST PRACTICE TO KEEP AT LEAST ONE
OR TWO EXTRA DIGITS DURING INTERMEDIATE CALCULATIONS AND ONLY ROUND THE FINAL RESULT TO THE CORRECT NUMBER OF
SIGNIFICANT FIGURES BASED ON THE INITIAL MEASUREMENTS.

To AVOID THESE ISSUES, IT IS RECOMMENDED TO!

o ALWAYS WRITE DOWN THE RULES FOR SIGNIFICANT FIGURES AND REFER TO THEM REGULARLY.
® PRACTICE IDENTIFYING SIGNIFICANT FIGURES IN A VARIETY OF NUMBERS.

® USE SCIENTIFIC NOTATION WHENEVER POSSIBLE TO CLEARLY INDICATE THE NUMBER OF SIGNIFICANT FIGURES, ESPECIALLY
FOR NUMBERS WITH TRAILING ZEROS.

® DOUBLE-CHECK CALCULATIONS, PAYING CLOSE ATTENTION TO THE RULES FOR ADDITION/SUBTRACTION AND
MULTIPLICATION/DIVISION.



o \X/HEN IN DOUBT ABOUT THE PRECISION OF A MEASUREMENT, ERR ON THE SIDE OF CAUTION AND USE FEWER SIGNIFICANT
FIGURES IF THE CONTEXT IS UNCLEAR, OR SEEK CLARIFICATION.

® RELATE THE NUMBER OF SIGNIFICANT FIGURES BACK TO THE ACTUAL BIOLOGICAL MEASUREMENT AND THE INSTRUMENT
USED, THIS WILL REINFORCE UNDERSTANDING.

BY CONSISTENTLY APPLYING THESE PRINCIPLES AND BEST PRACTICES, STUDENTS CAN ENHANCE THEIR ABILITY TO INTERPRET AND
REPORT BIOLOGICAL DATA ACCURATELY, A SKILL THAT IS INDISPENSABLE FOR SUCCESS IN CAMPBELL BIOLOGY AND BEYOND.

FAQ

Q: WHAT ARE SIGNIFICANT FIGURES IN THE CONTEXT OF CAMPBELL BioLoGY, CHAPTER
42»

A: IN CAMPBELL BIOLOGY, CHAPTER 42, SIGNIFICANT FIGURES ARE THE DIGITS IN A NUMBER OBTAINED FROM BIOLOGICAL
MEASUREMENTS OR CALCULATIONS THAT ARE KNOWN WITH A DEGREE OF CERTAINTY AND CONTRIBUTE TO THE PRECISION OF THE
MEASUREMENT. THEY REFLECT THE ACCURACY OF THE INSTRUMENTS USED AND THE INHERENT LIMITATIONS OF BIOLOGICAL DATA.

Q: WHY ARE SIGNIFICANT FIGURES IMPORTANT WHEN STUDYING ECOSYSTEM DYNAMICS
IN CHAPTER 42°?

A: UNDERSTANDING SIGNIFICANT FIGURES IS CRUCIAL FOR ECOSYSTEM DYNAMICS BECAUSE IT INVOLVES QUANTITATIVE DATA
SUCH AS BIOMASS, ENERGY FLOW, AND POPULATION DENSITIES. CORRECTLY APPLYING SIG FIGS ENSURES THAT COMPARISONS
BET\WEEN DIFFERENT ECOSYSTEMS OR TIME POINTS ARE SCIENTIFICALLY VALID AND THAT CONCLUSIONS DRAWN FROM DATA ARE
NOT BASED ON SPURIOUS PRECISION.

Q: How Do | DETERMINE THE NUMBER OF SIGNIFICANT FIGURES IN A NUMBER LIKE
102.05?

A: IN THE NUMBER 102.05, ALL DIGITS ARE SIGNIFICANT. NON-2ERO DIGITS (1, 2, 5) ARE ALWAYS SIGNIFICANT. ZEROS
BETWEEN NON-ZERO DIGITS (THE ZERO BETWEEN 1 AND 2, AND THE ZERO BETWEEN 2 AND 5) ARE ALSO SIGNIFICANT. TRAILING
ZEROS AFTER A DECIMAL POINT ARE ALSO SIGNIFICANT. THEREFORE, 102.05 HAS FIVE SIGNIFICANT FIGURES.

QZ \WHAT ARE THE RULES FOR SIGNIFICANT FIGURES IN ADDITION AND SUBTRACTION?

A: IN ADDITION AND SUBTRACTION, THE RESULT SHOULD BE ROUNDED TO THE SAME NUMBER OF DECIMAL PLACES AS THE NUMBER
WITH THE FEWEST DECIMAL PLACES IN THE CALCULATION. FOR EXAMPLE, 12.34 + 5.6 = 17.94, WHICH ROUNDS TO 17.9
BECAUSE 5.6 HAS ONLY ONE DECIMAL PLACE.

QI How DO SIGNIFICANT FIGURES APPLY TO MEASUREMENTS MADE WITH COMMON
BIOLOGICAL LAB EQUIPMENT?

A: THE NUMBER OF SIGNIFICANT FIGURES IN A MEASUREMENT IS DETERMINED BY THE PRECISION OF THE INSTRUMENT USED. A
THERMOMETER MARKED IN TENTHS OF A DEGREE WILL YIELD MEASUREMENTS WITH MORE SIGNIFICANT FIGURES THAN A
THERMOMETER MARKED ONLY IN WHOLE DEGREES. SIMILARLY, A PIPETTE OFFERS GREATER PRECISION THAN A GRADUATED
CYLINDER.



Q: I'M CONFUSED ABOUT TRAILING ZEROS IN WHOLE NUMBERS, LIKE 300. How MANY
SIGNIFICANT FIGURES DOES IT HAVE?

A: TRAILING ZEROS IN A WHOLE NUMBER WITHOUT A DECIMAL POINT ARE AMBIGUOUS AND GENERALLY CONSIDERED NOT
SIGNIFICANT UNLESS SPECIFIC NOTATION (LIKE SCIENTIFIC NOTATION) INDICATES OTHERWISE. SO, 300 COULD HAVE ONE
SIGNIFICANT FIGURE (MEANING THE VALUE IS AROUND 300) OR MORE, DEPENDING ON THE CONTEXT. TO BE PRECISE, IT'S OFTEN
BETTER TO WRITE IT AS 3 X 102 (1 siG FiG) or 3.0 x 102 (2 siG FIGs).

Q: W/HEN MULTIPLYING OR DIVIDING, HOW MANY SIGNIFICANT FIGURES SHOULD MY
ANS\WER HAVE?

A: \W/HEN MULTIPLYING OR DIVIDING, THE RESULT SHOULD HAVE THE SAME NUMBER OF SIGNIFICANT FIGURES AS THE NUMBER W/ITH
THE FEWEST SIGNIFICANT FIGURES USED IN THE CALCULATION. FOR INSTANCE, IF You MULTIPLY 4.5 (2 siG Fics) By 2.10 (3
SIG FIGS), THE ANSWER SHOULD BE ROUNDED TO 2 SIGNIFICANT FIGURES.

QZ IS IT ACCEPTABLE TO ROUND NUMBERS AT EACH STEP OF A MULTI-STEP
CALCULATION INVOLVING SIGNIFICANT FIGURES?

A: T IS GENERALLY NOT RECOMMENDED TO ROUND AT EACH STEP OF A MULTI-STEP CALCULATION. TO MAINTAIN ACCURACY,
CARRY EXTRA DIGITS THROUGH INTERMEDIATE CALCULATIONS AND ROUND ONLY THE FINAL ANSWER TO THE APPROPRIATE
NUMBER OF SIGNIFICANT FIGURES BASED ON THE INITIAL MEASUREMENTS.
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