FIND THE QUOTIENT OF THE QUANTITY 30 TIMeES TeN
RAISED To THE NEGATIVE TWENTY FOURTH POWER END
QUANTITY

Fino THE QUOTIENT OF THE QUANTITY 30 TiMes TeN RAISED To THE NEGATIVE TWENTY FOURTH POWER END QUANTITY
IS A MATHEMATICAL EXPRESSION THAT INVOLVES UNDERSTANDING EXPONENTIAL NOTATION, SIMPLIFYING COMPLEX EXPRESSIONS
AND APPLYING DIVISION RULES FOR SCIENTIFIC NOTATION. THIS TYPE OF PROBLEM IS COMMON IN FIELDS SUCH AS PHYSICS,
ENGINEERING, AND HIGHER-LEVEL MATHEMATICS, WHERE DEALING WITH VERY LARGE OR VERY SMALL NUMBERS EFFICIENTLY IS
ESSENTIAL. IN THIS ARTICLE, WE WILL EXPLORE HOW TO APPROACH THIS PROBLEM SYSTEMATICALLY, BREAK DOWN THE
COMPONENTS INVOLVED, AND ARRIVE AT A CLEAR, STEP-BY-STEP SOLUTION. WHETHER YOU'RE A STUDENT PREPARING FOR
EXAMS OR A PROFESSIONAL DEALING WITH SCIENTIFIC DATA, MASTERING THESE CONCEPTS IS CRUCIAL FOR ACCURATE
CALCULATIONS AND EFFECTIVE DATA ANALYSIS.

/

UNDERSTANDING THE COMPONENTS OF THE EXPRESSION

BEFORE DIVING INTO THE CALCULATION, IT’S IMPORTANT TO UNDERSTAND THE INDIVIDUAL PARTS OF THE EXPRESSION:

THe Numeer 30

THIS IS A STRAIGHTFORW ARD COEFFICIENT THAT MULTIPLIES THE EXPONENTIAL TERM. |T°S A REAL NUMBER THAT WILL INFLUENCE
THE FINAL QUOTIENTIS MAGNITUDE.

Ten RAISED To THE NEGATIVE TWENTY FourTH Power (10°%)

THIS IS AN EXPONENTIAL NOTATION REPRESENTING A VERY SMALL NUMBER. SPECIFICALLY, 10-24 eQuALs 1 pivibep BY 10
RAISED TO THE 24TH POWER, OR:

\[ 107%{-24} = \rrac{13{107{24}}\]

THIS NOTATION IS USED TO EXPRESS EXTREMELY TINY QUANTITIES SUCCINCTLY, WHICH IS COMMON IN SCIENTIFIC
CALCULATIONS, ESPECIALLY IN PHYSICS DEALING WITH ATOMIC OR SUBATOMIC SCALES.

CoMeINED Expression: 30 x 107

THIS COMBINES THE COEFFICIENT WITH THE EXPONENTIAL TERM, FORMING A SINGLE SCIENTIFIC NOTATION EXPRESSION.

EXPRESSING THE QUANTITY IN SCIENTIFIC NOTATION

TO SIMPLIFY THE DIVISION PROCESS, FIRST EXPRESS THE ENTIRE QUANTITY IN SCIENTIFIC NOTATION:

\[
30 \1iMes 107{-24}

\]

RECALL THAT SCIENTIFIC NOTATION GENERALLY HAS A COEFFICIENT BETWEEN 1 AND 10. SINCE 30 IS GREATER THAN 10,



REWRITE IT AS:

\[
30=3.0\TiMes 10

\]

THUS, THE EXPRESSION BECOMES:

\[
(3.0 \1iMes 10) \TiMes 107{-24}

\]

APPLYING PROPERTIES OF EXPONENTS:

\[
3.0 \mimes 107{1} \times 107{-243 = 3.0 \1imes 10°{1 + (-24)} = 3.0 \TiMes 10°{-23}

\]

NO\X/, THE ORIGINAL QUANTITY IS EXPRESSED AS:

\[
3.0 \1iMes 107{-23}

\]

THIS IS A STANDARD SCIENTIFIC NOTATION FORM, MAKING IT EASIER TO PERFORM DIVISION.

PERFORMING THE DIVISION: STEP-BY-STEP APPROACH

SUPPOSE THE PROBLEM ASKS US TO FIND THE QUOTIENT OF THIS QUANTITY WHEN DIVIDED BY ANOTHER SIMILAR EXPRESSION OR
A SPECIFIC VALUE. FOR ILLUSTRATION, LET'S ASSUME WE ARE DIVIDING BY A SIMILAR TERM, SAY, \( X \), WHICH EQUALS:

\[
x = A \TiMes 10" {s}

\]

THE PROCESS FOR DIVISION IN SCIENTIFIC NOTATION INVOLVES DIVIDING THE COEFFICIENTS AND SUBTRACTING THE EXPONENTS:

\[
\rrRAC{A \TiMes 10™{a}3}{B \TiMes 10"{B}} = \Frrac{A}{B} \TiMes 10"{a - B}
\]

THIS FUNDAMENTAL RULE SIMPLIFIES CALCULATIONS INVOLVING LARGE OR SMALL NUMBERS.
ExAMPLE: DIVIDING BY 1

For CLARITY, IF THE DIVISOR IS ], THE QUOTIENT REMAINS THE SAME:

\[
\rrAC{3.0 \TiMes 107{-23}3}{1} = 3.0 \1iMes 10"{-23}

\]

ExXAMPLE: DIVIDING BY ANOTHER EXPONENTIAL TERM

SUPPOSE WE WANT TO FIND:



\[
\rrAC{3.0 \TiMes 10"{-23}}{2 \7TiMes 10°{-241}}
\]

APPLYING THE RULE:

- DIVIDE THE COEFFICIENTS:

\[

\rrAcC{3.0}{2}=1.5

\]

- SUBTRACT THE EXPONENTS:
\[
-23-(-24)=-23+24 =1
\]

THUS, THE QUOTIENT IS:

\[

1.5 \1iMes 107°{1} =15
\]

THIS EXAMPLE DEMONSTRATES HOW EXPONENTIAL RULES FACILITATE QUICK CALCULATIONS.

APPLICATIONS AND SIGNIFICANCE OF SUCH CALCULATIONS

(UNDERSTANDING HOW TO FIND THE QUOTIENT OF QUANTITIES LIKE 30 TIMES TEN RAISED TO A NEGATIVE TWENTY-FOURTH
POWER HAS PRACTICAL APPLICATIONS ACROSS VARIOUS SCIENTIFIC DOMAINS:

PHYSICS

- CALCULATING ATOMIC OR SUBATOMIC QUANTITIES, SUCH AS THE SIZE OF PARTICLES OR ENERGY LEVELS.
- \W/ ORKING WITH CONSTANTS LIKE THE PLANCK LENGTH (~1.6%10-35 METERS) OR THE CHARGE OF AN ELECTRON
(~1.6x10-19 CouLoMss).

CHEMISTRY

- EXPRESSING CONCENTRATIONS OF SOLUTIONS IN MOLARITY OR MOLALITY WITH EXTREMELY SMALL VALUES.
- HANDLING AVOGADRO'S NUMBER (~6.022x1023) IN CALCULATIONS.

ENGINEERING AND DATA SCIENCE

- DEALING WITH VERY SMALL MEASUREMENT ERRORS.
- MANAGING DATA INVOLVING NANOTECHNOLOGY OR QUANTUM COMPUTING COMPONENTS.



TIPS FOR SIMPLIFYING SCIENTIFIC NOTATION CALCULATIONS

\W/HEN WORKING WITH EXPONENTIAL EXPRESSIONS, KEEP IN MIND THESE USEFUL TIPS:

1. EXPRESS ALL NUMBERS IN SCIENTIFIC NOTATION: CONVERT COEFFICIENTS TO NUMBERS BETWEEN 1 AND 10 FOR
CONSISTENCY.

2. APPLY EXPONENT RULES: ReMEMBER THAT \( A \TiMes 107{g} \oiv c \TiMes 107{p} = \rrac{a}{c} \TiMes 10"{& -

0} \).
3. BE CAREFUL WITH SIGNS: \X/HEN SUBTRACTING EXPONENTS, PAY ATTENTION TO NEGATIVE SIGNS.

4. USE A CALCULATOR FOR COMPLEX CALCULATIONS: FOR PRECISE RESULTS, ESPECIALLY WITH LARGE EXPONENTS, A
SCIENTIFIC CALCULATOR IS ADVISABLE.

CoNcCLUSION

FINDING THE QUOTIENT OF THE QUANTITY 30 TIMES TEN RAISED TO THE NEGATIVE TWENTY-FOURTH POWER INVOLVES
UNDERSTANDING EXPONENTIAL NOTATION, CONVERTING TO A STANDARD SCIENTIFIC FORMAT, AND APPLYING DIVISION RULES FOR
EXPONENTS. THE KEY STEPS INCLUDE EXPRESSING COEFFICIENTS BETWEEN 1 AND ]O, ADJUSTING EXPONENTS ACCORDINGLY, AND
PERFORMING THE DIVISION WITH CARE. THESE SKILLS ARE FUNDAMENTAL IN SCIENTIFIC AND ENGINEERING CALCULATIONS, ENABLING
PROFESSIONALS TO HANDLE EXTREMELY LARGE OR SMALL QUANTITIES EFFICIENTLY AND ACCURATELY. W/ITH PRACTICE,
MASTERING THESE TECHNIQUES WILL ENHANCE YOUR NUMERICAL PROBLEM~-SOLVING CAPABILITIES AND DEEPEN YOUR
UNDERSTANDING OF THE MATHEMATICAL PRINCIPLES UNDERLYING SCIENTIFIC PHENOMENA.

FREQUENTLY AsSkeD QUESTIONS

WHAT IS THE QUOTIENT OF 30 TIMES 10 TO THE POWER OF NEGATIVE TWENTY-
FOUR?

THE QUOTIENT Is 30 x 10724,

How cAN | SIMPLIFY THE EXPRESSION 30 X 107247

You CAN WRITE IT AS 3 X 10" X 10724 wHICH SIMPLIFIES TO 3 X 10725,

WHAT DoES 10 TO THE NEGATIVE TWENTY-FOURTH POWER MEAN?

10724 eQUALS 1 DIVIDED BY 1024, WHICH IS A VERY SMALL NUMBER: 0.000... WITH 23 ZEROS BEFORE THE 1.

Is 30 TIMES 10 TO THE NEGATIVE TWENTY-FOURTH A SCIENTIFIC NOTATION?

YES, IT IS EXPRESSED IN SCIENTIFIC NOTATION AS 3.0 X 10728,

How po | converT 30 X 10724 INTO STANDARD DECIMAL FORM?
IT EQuALs 0.00000000000000000000003, wITH 23 zEROS BETWEEN THE DECIMAL POINT AND 3.



\WHAT IS THE SIGNIFICANCE OF NEGATIVE EXPONENTS IN THIS EXPRESSION?

NEGATIVE EXPONENTS DENOTE DIVISION BY POWERS OF TEN, MAKING THE NUMBER VERY SMALL.

CaN | FAcTOrR ouT THE 30 IN 30 X 10724

YES, YOU CAN WRITE IT AS 3 X 10" X 10724, wHICH SIMPLIFIES TO 3 X 10725,

How DOES THIS EXPRESSION RELATE TO SCIENTIFIC OR ENGINEERING CALCULATIONS?

ExPreSSIONS LIKE 30 X 10724 ARE COMMON IN SCIENTIFIC NOTATION TO REPRESENT EXTREMELY SMALL QUANTITIES
EFFICIENTLY.

WHAT IS THE PRIMARY USE OF SUCH SMALL NUMBERS IN REAL-WORLD SCENARIOS?

THEY ARE USED IN FIELDS LIKE PHYSICS AND CHEMISTRY TO DESCRIBE QUANTITIES LIKE ATOMIC SCALES, PARTICLE SIZES, OR
PROBABILITIES.

ADDITIONAL RESOURCES

FIND THE QUOTIENT OF THE QUANTITY 30 TiMes TeN RAISeD To THe NEGATIVE TWENTY FOURTH PowErR END QUANTITY
IS A PHRASE THAT ENCAPSULATES A FUNDAMENTAL CONCEPT IN MATHEMATICS—DEALING WITH EXPONENTS, ESPECIALLY
NEGATIVE POWERS, AND UNDERSTANDING HOW TO MANIPULATE SUCH EXPRESSIONS TO FIND QUOTIENTS. THIS TYPE OF PROBLEM
APPEARS FREQUENTLY IN ALGEBRA, SCIENTIFIC CALCULATIONS, AND VARIOUS FIELDS THAT REQUIRE PRECISE HANDLING OF VERY
SMALL OR VERY LARGE NUMBERS REPRESENTED IN SCIENTIFIC NOTATION. IN THIS GUIDE, WE WILL EXPLORE IN DETAIL HOW TO
INTERPRET, SIMPLIFY, AND COMPUTE THE QUOTIENT OF SUCH A QUANTITY, PROVIDING CLARITY FOR LEARNERS AND
PROFESSIONALS ALIKE.

(UNDERSTANDING THE EXPRESSION
BEFORE DIVING INTO THE CALCULATION, IT’S ESSENTIAL TO UNDERSTAND WHAT THE EXPRESSION SIGNIFIES:

- 30 TIMES TEN RAISED TO THE NEGATIVE TWENTY-FOURTH POWER” TRANSLATES MATHEMATICALLY TO:
\( 30 \TiMes 107{-243} \).

- THE PHRASE “FIND THE QUOTIENT OF THE QUANTITY” SUGGESTS THAT WE ARE EITHER DIVIDING THIS QUANTITY BY ANOTHER
NUMBER OR EXPRESSION, OR THAT THIS IS THE QUANTITY ITSELF AFTER SOME OPERATION.

HO\X/EVER/ IN THE CONTEXT OF THIS PHRASE, IT MOST LIKELY REFERS TO SIMPLIFYING OR FINDING A QUOTIENT OF THIS
EXPRESSION WITH RESPECT TO SOME OTHER VALUE OR IN TERMS OF ITS SIMPLIFIED FORM.

BREAKING DOWN THE EXPRESSION
ScIENTIFIC NOTATION FUNDAMENTALS

SCIENTIFIC NOTATION IS A WAY TO REPRESENT VERY LARGE OR VERY SMALL NUMBERS SUCCINCTLY. |T IS EXPRESSED AS:

\[
A \TiMes 107{g}

\]

\WHERE:



- \(A\) IS A NUMBER CALLED THE COEFFICIENT OR MANTISSA, USUALLY BETWEEN 1 AND 10 (or -1 anD -10),
- \(8\) IS AN INTEGER CALLED THE EXPONENT.

IN OUR CASE:

\[
30 \1iMes 107°{-24}

WE SEE THAT THE COEFFICIENT IS 30, AND THE EXPONENT IS -24.
HANDLING NEGATIVE EXPONENTS

A NEGATIVE EXPONENT INDICATES THE RECIPROCAL OF THE BASE RAISED TO THE POSITIVE OF THAT EXPONENT:

\[
107{-8} = \rrac{ 1K 10" {}3
\]

So, THe expression \(30 \TiMes 10™{-24}\) CAN BE UNDERSTOOD AS:

\[
30 \1iMes \rrAc{ 13{107%{243}} = \rrac{303}{107{24}}
\]

THIS IS AN EXTREMELY SMALL NUMBER BECAUSE \(107{243}\) Is A 1 FOLLOWED BY 24 ZEROS.
SIMPLIFIED FORM

TO MAKE CALCULATIONS EASIER, IT’S OFTEN BENEFICIAL TO EXPRESS THE COEFFICIENT AS A NUMBER BETWEEN 1 AND 10 BY
ADJUSTING THE EXPONENT ACCORDINGLY. FOR INSTANCE:

\[
30 \TiMes 107{-24} = 3.0 \1imes 10"{1} \1iMes 107{-24} = 3.0 \1iMes 10°{1 - 24} = 3.0 \Times 10°{-23}

\]

Key PoINT:
MULTIPLYING THE COEFFICIENT BY 10 IS EQUIVALENT TO INCREASING THE EXPONENT BY 1.

STeEP-BY-STEP CALCULATION

STeP 1: REWRITE THE EXPRESSION IN SIMPLIFIED SCIENTIFIC NOTATION

\[
30 \1iMes 107°{-24} = 3.0 \1iMes 10"{-23}

\]

THIS FORM IS OFTEN EASIER TO WORK WITH, ESPECIALLY WHEN CALCULATING QUOTIENTS OR PERFORMING ALGEBRAIC
MANIPULATIONS.

STeP 2: UNDERSTAND WHAT THE QUOTIENT ENTAILS

SUPPOSE THE PROBLEM IS TO FIND THE QUOTIENT OF THIS QUANTITY DIVIDED BY ANOTHER SIMILAR NUMBER, SAY:

\[
\rrAc{30 \TiMes 107{-243}{k}

\]



wHERE \(k\) IS ANOTHER NUMBER OR EXPRESSION.

OR, IF THE PROBLEM IS TO FIND THE QUOTIENT OF THIS NUMBER WITH RESPECT TO ANOTHER NUMBER, THE GENERAL APPROACH
INVOLVES!

- EXPRESSING BOTH IN SCIENTIFIC NOTATION,
- APPLYING THE RULES OF EXPONENTS FOR DIVISION.

RULES oF EXPONENTS FOR DivVISION

\X/HEN DIVIDING NUMBERS WITH THE SAME BASE:

\[
\rrAac{a \TiMes 10™{8}3}{c \TiMes 10™{p3}} = \rrac{a}{c} \TiMes 10"{& - D}
\]

AssUMING \(A\) anp \(c\) are coerricients anp \(B\) anp \(D\) ARE EXPONENTS.
IMPORTANT:

- |IF DIVIDING BY A NUMBER WITH THE SAME BASE, SUBTRACT THE EXPONENTS.
- |F THE COEFFICIENTS ARE NOT -|, DIVIDE THEM DIRECTLY.

PrRACTICAL EXAMPLES
ExaMPLE 1: DIVIDING BY A NUMBER IN SCIENTIFIC NOTATION

SUPPOSE YOU NEED TO FIND:

\[
\FrrAC{30 \1iMes 107{-2433}{5 \TiMes 10°{-6}}

\]

STer 1: WRITE BOTH IN SCIENTIFIC NOTATION (ALREADY DONE):

\[
\FrrAC{3.0 \1iMes 10"{-2333}{5 \7TiMes 10°{-6}}

\]

STEP 2: DIVIDE COEFFICIENTS:

\[
\FrrAC{3.0}{53} =0.6
\]

STEP 3: SUBTRACT EXPONENTS:

\[
-23-(-6)=-23+6=-17
\]

STEP 4: WRITE THE RESULT:

\[
0.6 \TiMes 107{-173



STEP 5: ADJUST TO STANDARD SCIENTIFIC NOTATION (COEFFICIENT BETWEEN 1 AND 10)

SINCE 0.6 1S LESS THAN 1, REWRITE AS:

\[
6.0 \1iMes 107{-1} \tiMes 107{-173 = 6.0 \Times 10°{-1- 17} = 6.0 \1imes 10"{-18}
\]

FINAL ANSWER:

\[
\Boxen{6.0 \TiMes 107{-18}}

\]

ExXAMPLE 2: MULTIPLYING BY A POWER OF TEN

SUPPOSE THE PROBLEM ASKS FOR:

\[

(30 \1iMes 107{-243}) \TiMes 10°{5}
\]

STeP 1: CONVERT TO SIMPLIFIED FORM:
\[

3.0 \1iMes 107{-233 \TimMes 10°{5}
\]

STEP 2: APPLY EXPONENT RULE:

\[

3.0 \1iMes 10°{-23 + 5} = 3.0 \1imes 10"{-18}
\]

RESULT:

\[

\oxen{3.0 \TiMes 107{-18}}

\]

ADDITIONAL TIPS FOR CALCULATIONS

- ALWAYS CONVERT COEFFICIENTS TO A STANDARD FORM (BET\X/EEN 1 AND ]O) TO MAINTAIN CLARITY.

- KEEP TRACK OF THE SIGNS OF EXPONENTS CAREFULLY.

- USE LOGARITHMIC OR CALCULATOR ASSISTANCE FOR VERY COMPLEX CALCULATIONS.

- \WHEN DEALING WITH EXTREMELY SMALL OR LARGE NUMBERS, SCIENTIFIC NOTATION HELPS PREVENT ERRORS AND IMPROVES
READABILITY.

SUMMARY AND KEY TAKEAWAYS

- UNDERSTANDING SCIENTIFIC NOTATION IS FUNDAMENTAL: \(A \TiMes 107{g}\).



- NEGATIVE EXPONENTS DENOTE ReciProcALs: \(107{-8} = 1/10"{g3}\).
- TO FIND THE QUOTIENT OF TWO NUMBERS IN SCIENTIFIC NOTATION:

1. DIVIDE THE COEFFICIENTS.

2. SUBTRACT THE EXPONENTS.

3. ADJUST THE COEFFICIENT TO BE BETWEEN 1 AND 10 IF NECESSARY.
4. COMBINE AND EXPRESS THE RESULT IN PROPER SCIENTIFIC NOTATION.

- PRACTICE WITH EXAMPLES TO DEVELOP CONFIDENCE IN HANDLING SUCH EXPRESSIONS.

FINAL THOUGHTS

THe PHRASE “FIND THE QUOTIENT OF THE QUANTITY 30 TiMes Ten RAISED To THE NEGATIVE TWENTY FOURTH PoweEr
END QUANTITY” INVOLVES UNDERSTANDING AND MANIPULATING NUMBERS IN SCIENTIFIC NOTATION, PARTICULARLY WITH
NEGATIVE EXPONENTS. WHETHER YOU ARE CALCULATING SMALL PROBABILITIES, ATOMIC-SCALE MEASUREMENTS, OR OTHER
SCIENTIFIC DATA, MASTERING THESE TECHNIQUES WILL ENABLE PRECISE AND EFFICIENT PROBLEM-SOLVING. REMEMBER, THE KEY IS
TO BREAK DOWN THE PROBLEM INTO MANAGEABLE PARTS, APPLY THE EXPONENT RULES DILIGENTLY, AND VERIFY YOUR RESULTS
THROUGH STANDARD SCIENTIFIC NOTATION CONVENTIONS.

HAPPY CALCULATING!

Find The Quotient Of The Quantity 30 Times Ten Raised To

The Negative Twenty Fourth Power End Quantity

Find The Quotient Of The Quantity 30 Times Ten Raised To The Negative Twenty Fourth Power End
Quantity
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