Lesson Topic 6.1 “Roman Numerals, Fractions and Decimals”

· TERMINAL OBJECTIVE 6.1

Given mathematical problems, using Roman Numerals, Arabic Numerals, Fractions and Decimals, the student will (TSW), in accordance with (IAW), Pharmaceutical Calculations, perform the mathematical steps, and solve them for the correct answer.

· ENABLING OBJECTIVES: 

· 6.1.1  Given a list of Roman Numerals used in prescription writing, write the corresponding Arabic Numeral.

· 6.1.2  Given a list of Arabic Numerals used in prescription writing, write the corresponding Roman Numeral.

· 6.1.3  Express Decimals as Fractions and Fractions as Decimals.

· 6.1.4  Given sets of Fractions, determine the least common multiple.

Roman Numerals

· Expresses a fairly large range of numbers by the use of a few letters of the alphabet.

· They merely record quantities and are of no use in computation.

· Eight letters of fixed values are used:

· ss        =  1/2 or 0.5                 L  ( l )  =     50

· I  ( i )  = 1                               C ( c )  =    100

· V ( v ) = 5                               D ( d ) =    500

· X ( x ) = 10                             M (m ) = 1000 

· May be written in either small or capital letters.

· On prescriptions, physicians use capitals except for the letter i, which they dot for the sake of clarity.

· They may use j for a final i.

· Are used in pharmacy prescriptions to designate the number of dosage units prescribed (e.g., capsules no. C).

· To indicate the quantity of medication to be administered (e.g., teaspoonful ii).

· In rare instances in which the common or Apothecaries’ system of measurements are used (e.g., grains iv).

· Other quantities are expressed by combining these letters.

· Adding Symbols:

· When the second of two symbols (letters) has a value equal to or smaller than that of the first, their values are to be added.

· Examples:  ii=2,  XXX=30,  Viii=8,  MDCLXVi=1666

· Subtracting Symbols:

· When the second of two symbols (letters) has a value greater than that of the first, the smaller of the two is to be subtracted from the larger.

· Examples:  iv=4,  iX=9,  XL=40,  CD=400

· Combining three or more symbols:

· When the symbols are not in decreasing order, subtract the smaller value from the following larger value.

· Add this difference to the values of the other symbols to get the sum of the series.

· Examples:  XIV=14,  XLIX=49,  CDXLiV=444

· Roman numerals can only be added or subtracted to obtain a specific quantity.

Arabic Numerals

· Are properly called a decimal system.

· With only 10 figures - a zero and nine digits (1, 2, 3, 4, 5, 6, 7, 8, 9).

Fractions

· Parts of a common fraction:

· Denominator (second or lower figure)

· Written below the fraction line.

· Indicates the number of equal parts.

· Numerator (first or upper figure)

· Written above the fraction line.

· Indicates the number of parts to be utilized or desired.

· Three types of common fractions:

· 1.  Proper fraction:

· Value of the numerator is less than the denominator.

· Value of the entire fraction is less than 1

· Example:  3/4,  1/200,  4/5

· 2.  Improper fraction:

· Value of the numerator is greater than the denominator.

· Value of the entire fraction is greater than one.

· Examples:  4/3,  5/4,  320/60

· 3.  Mixed fraction:

· Combination of a whole number and a proper fraction written together.

· Examples:  3 1/3,  2 1/2,  5 3/8

· Principles involved in fractions:

· Multiplying the numerator increases the value of a fraction.

· Example:  2/7 x3 = 6/7

· Multiplying the denominator decreases the value of a fraction.

· Example:  2/7x1/3 = 2/21

· When both numerator and denominator are multiplied by the same number, the value does not change.

· This allows us to reduce two or more fractions to a common denomination.

· Dividing the numerator decreases the value of a fraction.

· Dividing the denominator increases the value of a fraction.

· Addition of common fractions:

· Reduce them to a common denomination.

· Add numerators and write the sum over the common denominator.

· Subtraction of common fractions:

· Reduce them to a common denomination.

· Subtract numerators and write the difference over the common denominator.

· Multiplication of common fractions:

· Multiply all numerators together.

· Multiply all denominators together.

· Place the product of the numerators over the product of the denominators.

· Reduce fraction to lowest terms (may be mixed fraction).

· Division of common fractions:

· Invert the divisor.

· Change the division sign to a multiplication sign.

· Multiply fractions.

· Follow rules under multiplication of fraction.

· If a whole number is involved, it is written as a fraction by placing it over a denominator of 1.

Decimal Fractions

· A fraction with a denominator of 10 or any power of 10.

· Denominator is never written since the decimal point serves to indicate place value of numerals.

· Examples:  0.1=1/10,  0.45=45/100,  0.065=65/1000

· Addition and Subtraction of decimal fractions:

· All decimal points must be placed directly beneath each other.

· Add or subtract the numbers.

· Place decimal in the results in proper place (directly beneath the other decimal points).

· Multiplication of decimal fractions:

· Multiply as if they were whole numbers.

· To place decimal in proper place, count all decimal places in all numbers involved.

· Then count number of places from the right of the product and place the decimal point there.

· Division of decimal fractions:

· Divisor must be a whole number.

· Mark the new decimal place in the dividend.

· Perform division calculations.

· Decimal place in the answer will correspond with that in the dividend.

· Changing common fractions to decimal fractions.

· Divide numerator by the denominator.

· Resulting answer is common fraction equivalent written as a decimal.

· Changing decimal fractions to common fractions.

· Place decimal fraction as numerator over appropriate power of 10 as the denominator.

· Remove the decimal point.

· Reduce to lowest terms.

· Rounding off decimal fractions:

· Perform all calculations using the whole decimal fraction.

· Round off answer to second decimal place (hundredths).

· If terminal number is 4 or less, decimal place will remain the same.

· If terminal number is 5 or above, second decimal place is increased to next higher number.

· Since the answer is to be rounded off to the hundredths place, the terminal number for our purposes in Pharmacy Technician School will be the third decimal place (thousandth).

