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INTRODUCTION

Congratulations on making the decision to purchase this book. Whether you are a st
being proactive, a parent or tutor offering extra help to a student, or an adult wanting to fi
masteiRoman Numeral$ am confident you will find this book ofhmanse value.

Il n todayds worl d, children are being r
Whetheror not we like it or agree with it, we have to accept that this is the world they
growing up in.

Academic success is of course, not instiamequires work and persistence. Subject area:
however, can be broken down into smaller sections. Success in these highly focused s
can be very fast. In most cases, this is what a student wants. They want to see progre:
want to feelsuccessful, and they want ti@slingfast. No child wants to struggle with
academic progress.

This highly targeted focus is Wwk&tMathBite Sizd offers.

With this set of books you get everything you need to effectively learn a specific opic in o
the five main areas of elementary mathematics: Numbers and Operations, Algebra,
Analysis & Probability, Geometry and Measurement; to a mastery level through:

1. Taught material

2. Worked examples

3. Manipulatives (when required)
4. Practice Questions & Angwe

Because each book concentrates on one specific area (or multiple areas when they natt
together); the student knows that when the Endlof Section Questions are answeiriéd
100% acuracy, mastery of that topic has laatmeved.
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HOW TGSET THE MOST FRAMIS BOOK

This book has all the material you need to master Roman Numerals, including pages wi
printable materia(f'om www.K6Math.com) charts and O6cheat shee

1.

DO A GENERAL READ OF THE MATERIAL OF ONE SECTION.

Read the sectiotno be studied first. Even 1 f vy
reading an entire section you will get a good general idea of what is covered. If ar
manipulatives/charts etc. are suggested, print these for yourself before continuing.

DO A SECOND READING OF THE SECTIO N MATERIAL .

Reread the materialThis time with the intent to understand, absorb and retain. If
something is not quite understood, rere@dréad it aloud. Imagine explaining the
material to a friend. Do not move on, untilgogiet i t & '!

COMPLETE THE WORKED EXAMPLES.

Worked examples are at the end of saction. Attempt these questions first, without
referring to thesolutions When you have completed the questiampare youwork

to thesolutions providedldentify wherand why you went wrong (if you did!).

COMPLETE THE QUESTION S AT THE END OF A SECTION .

A set of questions is provided at the end of each sd&tt@answers to these questions
areprovided at the back of your bodikit not a detailed step by ssefution Check

your answers. DO NOT continue to the next section, until you have achieved 100%
accuracy in thesend of section questiqmsoblem set

REPEAT STEPS104FOR ALL SECTIONS OF THE BOOK .

CELEBRATE !

If you worked through this book as suggestaa have mastered Roman Numerals at
the Elementary Mathematics Level, and higher.
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INTRODUCTION RDMANNUMERALS

The Roman Empire was an amazingly sophisticated civilization. It left us many legacies s
the wheel, water irrigation and road systeifize Romas traded with so many other
civilizations that one of the many necessities that arose was an accurate number syst
record keeping. They in fact, kept amazing reéomserything from State Census to
attendance at the colosseum. Necasdity mother of all creation. Roman Numerals were
created.

Though they are different, the Roman Nun
a deeper meaning behthesymbols.

As the Roman traders travelled further from Rome,
encoutered people from different lands, with diffel
languages. Because of this communication would hay
in sign language. Holding up one finger, for a value of
natural. As this one finger resembles the letter I,
thought this is whiyrepresent&the number one.

' | | f
If we continue with this theory of hand signing as a foi |} " V
communication, we would hold five fingers to represen ﬂ
| f you do this, y Ou ,
created between the thumb and index finger. It 5 be \
this is whythe letteV was chosen to represent five.

Although Roman Numerals were used for record ke
Romans did not count with these numerals. They cc
with tally marks. They would cross each group of 10

for ease of visual recognition. isltthought that the cro:
resembled an X and this is why Xhbecame a short hai
version of 10.

Nobody is quite sure of the Lt has been presented tl
one of the Greek lette(Gamma)mnay have been origine
used. Because it canibeertedto look like thel of the
Roman alphabet.
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The Latin word for 100 i&erfi It is believed this is wl
the letteiC was adopted for 100. Think of words in Enc
t hat use ©O6centd in them.
dollar, a century has 19@ars, a Centurion was a Rol
soldier that led a troop of 100 men and of course the
100 centimeters in a meter.

The original representation for 100 is thought to have
the Greek lettephitt b u't the M was

made the D convenient to represent 500. 500 is half ¢
and the letteD is remarkablgimilar to half the Greek lett
phit

The Latin word for 1000 mille TheM, which represen
mill e, was adopted, repl

This is just a brief introduction as to how the Roman Numeral Symbols were attached to the
corresponding values. No one of course is certain, but these do sedma todse plausible
suggestions, and they are the suggestions with the widest acceptance from scholars. Tt
suggestions were first presented by the German historian Theodor MommsgetoB17

The Roman Numeral systelmweverhad one large flaw. Had no symbol for zero, and the
fall of the Roman Empire saw the introduction of Arabic Numerals (the numbers we use
today), which are also called Decimal Numbers.
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ROMANNUMERALS AND THEMRALUES

VXL C D M
5 10 50 10C50C 100C

Remembering these symbols and their associated values can béotrickgause they are
difficult, butbbecause we just dondt u ddecinigdnenmersel e r
you do have problemsmembering the symbols, learnrtireemonion the following page

You may have noticed at the top of eac!l
Numeral Values. Although it is expected that you will learn these values, as you work th
this book, refer t eyotu ére getting thepvaldeb @medt. @ver ttirael
and with use, you will remembiem.

An easy way t@member the values)ce you know the letter symbols from the Mnemisnic,
to remembejustthe 1 and 5.

Thenlookathi e pat t er n repea thé festtirhe witmode 28 appended to them,
thenagain with two zeros appended, then with three zeros appended. This pattern cont
to much higher valué$ut we will talk more about that later.
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WRITEROMANNUMERAL$ROM
ARABICNUMBERS

RomanNumerals are not depemtl®@n number placement like the base 10 systdetiofial
numbersvhichwe use todayor examplé no matter where you see an X, it has the value o
10. It can occur anywhere in the number you are dealinglwiddues created with these
numerals are derived by adding all the values of the symbols tétpstleser writing
numerals fym left to rightstartingwith the largest value on the Isfthe standargractice,

and how we will construct the numbers.here

TO REPRESENT ARABIC NUMBER ASROMAN N UMERAL S

€ there are foustepdo follow.

1. Write the number in Expanded Notation.

2. Continue to expand the number to match Roman Numeral values.

3. Write the corresponding values to each number you have.

4. Combine the values to form theRoman Numeral equivalent of your Arabic
Number.

The expanded notation to complete stap 4 little different to the method you are used to.
When writingDecimal numbers inexpanded form, we have the units, tens, hundreds
thousands places etc.

When dealing with RomanuiMerals we must expand the numbers until we have numel
values neresated by the Roman Numergl 8:1b o | s . Al | number s mi
50006s, 100086s, 500s, 1006s, 50s and 106s in

EXAMPLE 1

Represent 8 as Roman Numerals There is no symbol fordmust expand
5+3 There is no symbol fordmust expand
5+1+1+1 Expand to Roman Numeral Values
V+I1+1+]1 Roman Numeral Symbols

VIl Represent 8 as Roman Numeral
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EXAMPLE 2

Represent 21 as Roman Numerals

10+10+1

X+ X+

XXI

Letds take a | ook
expansions

3 1+1+1 1

7 5+1+1 VIl
13 10+1+1+1 Xl
16 10+5+1 XVI
22 10+ 10+ 1+ 1 XXII
28 10+ 1045+ 1+ 1+1 XXVIII
30 10+ 10+ 10 XXX

v

5,000

at

X L C D M

10,000 50,000 100,000 500,000 1,000,000

There is no symbol for Z0must
expand

Expand to Roman Numeral Values
Roman Numeral Symbols
Represent 21 as Roman Numerals

Numbers must be expanded until-¢
values have a corresponding Rom.
Numeral symbol.

63 in our base 10 system would b
expanded to 60 + 3, however there
no corresponding values for these
numbers in the Roman Numeral
system.

63 must be expanded to:

50+10+1 +1+1
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WRITEARABIONUMBERS FROM

ROMANNUMERALS

TO CONVERT ROMAN NUMERALS TO ARABIC NUMBERS,

€ we use the same process as above, but in reverse.

l. Separate Roman Numerals into 0OI:i
2. Write the Arabicvalues that correspond to the Roman Numerals

3. Tidyupyournumber s by

addi

ng Ol i ked groups.

4. Add all the values together to get the number value.

EXAMPLE 1
Represent MDCX as an Arabic Number

M D C X

1000 + 500 + 100 10
1000 + 600 + 10
1610

MDCX represented as Arabic Number

EXAMPLE 2
Represent DLXVII as an Arabic Number

DLXV I

500 +50+10+5+1+1
500 +60 + 7

567

DLXVII represented as an Arabic Number

Separate Roman Numerals
Write Arabic Values

Tidy by adding
Add the valugtogether

1610

Separate Roman Numerals

Write Arabic Values
Tidy by adding
Add the values together.

567

k e 0

ol

0

g
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THE STATUE OF LIBERTY

Lady Liberty holdsa torchin
one hand and a tablet in t
other.

This tablehas a date inscribg
on it, in Roman Numerals.

You can see an enlargemen
this below.

Can you say what date is
inscribed on thetablet?

16



| \% X L. C D M vV X I'D C D M

1 =] 10 50 100 500 1,000 5,000 10,000 50,000 100,000 500,000 1,000,000

Now i tds t i nhese.tGompletethe tasete of wofked examples.

It is important that you attempt these conversions before looking at the solytdoisg B
this, you give yourself every opportunity to fully understand how to éoabertNumbers
to and from Roman Numerals.

Remember! Continue to
expand Arabic numbers unt
you have values that
correspond with Roman
Numeral symbol values.

WORKED EXAMPLES

SETA
CONVERT THE FOLLOWING ARABICNUMBERS TOROMAN NUMERALS
1. 31 5. 51 9. 65 13. 101 17. 562
2. 63 6. 128 10. 3011 14. 122 18. 32
3. 751 7. 85 11. 52 15. 61 19. 3512
4, 37 8 728 12. 3001 16 82 20. 86
SETB
CONVERT THE FOLLOWING ROMAN NUMERALSTO ARABICNUMBERS
1. XXV 5. XVII 0. CCLVI
2. CLXXII 6. LVII 10. LXXXI
3. CXV 7. CCCLXVI 11. Dl
4., CCCXXIl 8 CCXVII 12. LXVII

When yothave completed Set A and Set B, compare your answers to the woiked. solut
Establish where you maeleors (if you made any). Once you are comfortable with this ski
complete the End of Section Questions.
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SetA Worked Examples Solutions
Number | Expanded Notation | Further Expanded Roman

(if required) Numeral
31 30+1 10+10+10+1 XXXI
63 60 + 3 50+10+1+1+1 LXIII
751 700+50 +1 500 + 100+ 100 +50 + 1 DCCLI
37 30+7 10+10+10+5+1 4 XXXVII
51 50+1 None required LI
128 100+ 20+ 8 100+ 10+10+5+1+1+1 CXXVIII
85 80+5 50+10+10+10+5 LXXXV
728 700 + 20 +8 500+100+100+10+10+5 DCCXXVIII
+1+1+1

65 60 +5 50+10+5 LXV
3011 3000+ 10+1 1000 +1000 + 1000+ 10 + 1 MMMXI
52 50+ 2 50+1+1 LIl
3001 3000 +1 1000 + 1000 + 1000 + 1 MMMI
101 100 +1 None required Cl
122 100 + 20 +2 100+10+10+1+1 CXXII
61 60+ 1 50+10+1 LXI
82 80+2 50+10+10+10+1+1 LXXX I
562 500 + 60+ 2 500+50+10+1+1 DLXII
32 30+2 10+10+10+1+1 XXXII
3512 3000 +500+10+2 | 1000 + 1000 + 1000 +500 +10+1+1 | MMMDXII
86 80+6 50+10+10+10+5+1 LXXXVI
SetB Worked Examples Solutions
Roman Values of RomarNumerals Condens e d Number
Numeral values
XXV 10+10+5 20+5 25
CLXXI 100+50+10+10+1+1+1 100+70+3 173
CXV 100+10+5 100+15 115
CCCXXII 100+100+100+10+10+1+1+1 300+20+3 323
XVII 10+5+1+1 10+7 17
LVII 50+5+1+1 50+7 57
CCCLXVI 100+100+100+50+10+5+1 300+60+6 366
CCXVII 100+100+10+5+1+1+1 200+10+8 218
CCLVI 100+100+50+5+1 200+50+6 256
LXXXII 50+10+10+10+1+1 50+30+2 82
DI 500+1 None required 501
LXVIII 50+10+5+1+1+1 60+8 68
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A End of Section Questions B End of SectionQuestions
Convert to Roman Numerals Convert to Arabic Numbers

1 17 1 | MDCLII

2 123 2 | MCCCLXXXVI

3 211 3 | DCXXV

4 |368 4 | CCCll

5 11 5  [LXIl

6 23 6 | CXXXII

7 38 7 |DLVII

8 [388 8 | DCCVIII

9 356 9 | DCCCII

10 |787 10 | DCCCXXXVIII

11 |538 11 | MMMCLXVI

12 |502 12 | MXXXVII

13 |800 13 | MDCLXXXVIII

14 |752 14 |L

15 | 626 15 | LXXIl

16 |575 16 | CCCXXII

17 |1030 17 | CLXXVIII

18 [1137 18 | CCCLXII

19 [850 19 | DCCLXXXVII

20 | 376 20 | DXXVII

21 | 388 21 | MXXXIII

22 |181 22 | DCCCLXXXIII

23 |87 23 | MMCLXXVII

24 |32 24 [ MVII

25 | 251 25 | MCCCLVIII

26 | 837 26 | MCCLXXXVIII

27 | 657 27 | CCCLXXXVI

28 | 561 28 | CCCLXXII

29 | 622 29 | CCLXXXII

30 |1266 30 | XXVII

31 |1032 31 | XVII

32 |878 32 |CLV

33 [855 33 | CCXXXVI

34 [338 34 |CL

35 [333 35 |CVIII
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C End of Section Questions D End of Section Questions
Convert to Roman Numerals Convert to Arabic Numbers

1 376 1 | CCCLXXXI

2 270 2 |D

3 86 3 | DCCCXVIII

4 112 4 | MCXXXI

5 55 5 | MLXXVI

6 12 6 | MLXXXVIII

7 362 7 | MCCLXXVI

8 837 8 | XXX

9 672 9 | DLXVII

10 |503 10 | MCCXXXV

11 [751 11 | MCCCLXVII

12 | 1266 12 | MXXXIII

13 |1105 13 | DCCCL

14 |1006 14 | MCLVII

15 | 883 15 | MDIl

16 | 1300 16 | XXXVIII

17 |1270 17 | DCXXXI

18 | 1650 18 | MDLVIII

19 |1673 19 | MCCLII

20 | 327 20 | DCCCXXXVII

21 | 208 21 | MDLXXXVIII

22 |527 22 | MCCV

23 | 835 23 | MLXXXI

24 1050 24 | XXVII

25 |88 25 | CLXXVIII

26 | 1231 26 | MXVIII

27 | 1286 27 | MDCII

28 | 238 28 | DCCIII

29 |1310 29 | MCCCLXXXVI

30 |720 30 | CCXXIl

31 |517 31 | MDCXXXVIII

32 | 1155 32 | MCLXXII

33 |387 33 | MDIIl

34 |1,688 34 [CLVII

35 [1,033 35 | LXXXVIII

Do not move on to the next section, until you fully understand this section.
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THESUBTRACTIVE TwWOUP RULES

On completing the previous section you may have noticed that none of the numbers we
with included 96s or 40s. There is a Vi
Numerals as we have untii now, a numbech as 994 would be written as

DCCCCLXXXXIIII.

This is long and cumbersome, and | believe the Romans may have thought so also. T
why they established what is called the Subtractive Rule. By using the Subtractive Rule
written as CMXCI\d which is a lot shorter than the alternative.

SUBTRACTIVE RULE Two Up RULE
This subtraction is represented by wri The value ofl, X, C & M can be
the lower val(ie be subtractedd the le subtracted from the value of th
of the higher vblue f ol | owi symbols up towo places above it.
Upd rul e:

Il VXL C D M

1 5 10 50 100 500 1000
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Il VXL C D M

1 5 10 50 100 500 1000
S G NS N S

From the diagram abgwehich indicates ourwo Up rule and using the subtractive ruage
place the loar value symbol to the left bethigher value vean see that we can subtract:

1 from 5andl from 1y writinglV & IX to get thesymboldor 4 & 9
10 from 50and10 from 10y writingXL & XC to get thesymboldor 40 & 90
100 from 50@nd100 from 10008y writingCD & CM to get thesymboldor 400& 900

EXAMPLE OF SOMETHING DONE INCOR RECTLY!

It is @ common error for people to forgegéht wo wupd rul e. An
CANNOT be written as IL. Why? Because L is further than two numerals awa
on the Roman Numerals Symbol Line. It must be written as XLIX.

Quick Facts
Substitute With
this this
[l 4 vV
VIl 9 IX
XXXX 40 XL
LXXXX 90 XC
CCcCC 400 CD
DCCCC 900 CM
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We are now in a position to write EVERY number from 1 to 3999

ROMAN N UMERALS FROM 1710 50 Letds start wi 550
1]l 26 | XXVI to see how theubtractives work. The
2 I 27 | XXVII attempt the worked examples
3 Il 28 | XXVIII applying the Sulatctive Rule and th
4 v 29 | XXIX
5 V; 30 XXX Two Up Rule. Then move on to th
6 Vi 31 | XXX] End of Section Questions.

7 VII 32 | XXXII

8 VIII 33 | XXXIN

9 IX 34 | XXXIV .

10 [ X 35 | XXXV The Subtractives
11 Xl 36 | XXXVI Number Roman Numeral to Use
12 XII 37 | XXXVII

13 Xl 38 | XXXVIII 4 IV
14 XIV 39 | XXXIX

15 XV 40 | XL 9 IX
16 XVI 41 | XLI

17 XVII 42 | XLII 40 XL
18 XVIII 43 | XLIII

19 XIX 44 | XL IV 90 XC

20 XX 45 | XLV

21 | XXI 46 | XLVI 400 CD

22 XXII 47 | XLVII

23 XXI 48 | XLVIII

24 XXIV 49 | XL IX 900 CM
25 XXV 50 | L

FROM THIS POINT FORWARD , WHENEVER YOU SEE THE DIGIT 4 OR
THE DIGIT 9 IN ANY NUMBER, YOUR SUBTRACTIVE (ALARM BELLSO
SHOULD RING !

WHENEVER YOU SEE A 4 OR A 9IN A NUMBER , YOU WILL HAVE TO
ENTER THE APPROPRIATE SYMBOL, REPRESENTED AS A
SUBTRACTIVE.



M

1,000

X L C

10 100

D

500

I vV

1 = 50

EXAMPLE 1

RepresentlV as an Arabic Numher
L IV

50+4

54

EXAMPLE 2
RepresenXLIX as an Arabic Numher
XL IX

40+ 9
49

EXAMPLE 3

RepreseIDXC as an Arabic Number
M D XC

1000 + 500 + 90

1590

EXAMPLE 4

RepresenEMXCIX asanArabic Number
CM XC IX

900 +90+9

999

EXAMPLE 5

RepresernDXIX asanArabic Number
D X IX

500+ 10+9

519

EXAMPLE 6

RepresenEMLXIX asanArabic Number
CML X IX

900+50+10+9

969

v

5,000

X

10,000

L C

50,000 100,000

D ™M

500,000 1,000,000

Note the Ibefore the éubt&active
Separate Roman Numerals into like groups.

Write Arabic Values that correspond to Romar
Numerals.

Add to get Arabic equivalent

Note theX before theflthe | before thée
Separate Roman Numerals into like groups.

Write Arabic Valuds correspond.
Add to getArabic equivalent

Note theX beforetheeC Subt.ract i v
Separate Roman Numerals into like groups.
Write Arabic Values correspond

Add to get Arabic equivalent

Three Subtractigéere!

Separate Roman Numerals into like groups.
Write Arabic Values correspond

Add to get Arabic equivalent

Note thel before theeX ubtractive

Separate Roman Numerals into like groups
Write Arabic Values correspond

Add to get Arabic equivalent

Two Subtractives here!

Separate Roman Numerals into like groups
Write Arabic Values correspond

Add to get Arabic equivalent
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100

D
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5,000

M

1,000

X L C

10,000 50,000

D

™M

100,000 500,000 1,000,000

WORKEDEXAMPLES
SETC
CONVERT THE FOLLOWING NUMBERS TOROMAN NUMERALS
1. 99 5. 140 9. 339 13. 34 17. 90
2. 149 6. 19 10. 9 14. 234 18. 409
3. 419 7. 247 11. 184 15. 393 19. 46
4, 423 8 412 12. 297 16 394 20. 423
SETD
CONVERT THE FOLLOWING ROMAN NUMERALSTO ARABICNUMBERS
1. MDCXCII 5. MLXIV 0. CDXCIX
2. MCCCIV 6. DCCCXLVII 10. CMXL
3. DCCCLIV 7. MDXCIII 11. XLIX
4., MCCXXXIX 8 CMXLIX 12. CXLIV

DONG FORGET!

Tip.

SUBTRACTIVE RULE

This subtraction is represent
by writing thelower val@® be
subtractedjo the left of the h
valuby f ol l owin
rule:

Two UP RULE

The value of, X, C & M can

be subtractedfom the value
of the symbols up tdwo

places above it.

Try to complete all of these questions, before looking at the solutions.
something incorrect, and later establish where you went wrong, giamplyoread the
solutions and think you fully understand the process

It is better to
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SETC WORKED EXAMPLE SSOLUTIONS
Number Expanded Further Expanded Roman
Notation (if required) Numeral
1. 99 90+9 None required XCIX
2. 149 100+49 100+40+9 CXLIX
3. 419 |400+19 400+10+9 CDXIX
4, 423 | 400+23 400+10+10+1+1+1 CDXXI1II
5. 140 100+40 None required. CXL
6. 19 10+9 None required. XX
7. 247 200+40+7 100+100+40+5+1+1 CCXLVII
8. 412 |400+12 400+10+2 CDXII
9. 339 300+30+9 100+100+100+10+10+10+9 CCCXXXIX
10. 9 9 None required. X
11. 184 |100+80+4 100+50+10+10+10+4 CLXXXIV
12. 297 | 200+90+7 100+100+90+5+14 ccxevil
13. 34 30+4 10+10+10+4 XXXIV
14. 234 | 200+30+4 100+100+10+10+10+4 CCXXXIV
15. 393 |300+90+3 100+100+100+90+1+1+1 Ccecxcal
16. 394 | 300+90+4 100+100+100+90+4 CCCXCIlVv
17. 90 90 None required. XC
18. 409 |400+9 None required. CDIX
19. 46 46 40+5+1 XLVI
20. 423 |400+20+3 400+10+10+1+1+1 CDXXIII
SETD WORKED EXAMPLE SSOLUTIONS
Roman Numeral Values of Roman Numerals Condensed Number
OLi ked v
1. MDCXCII 1000+500+100+90+1+1 1000+600+90+2 | 1692
2. MCCCIV 1000+100+100+100+4 1000+300+4 1304
3. DCCCLIV 500+100+100+100+50+4 800+50+4 854
4, MCCXXXIX 1000+100+100+10+10+10+9 1000+200+30+9 | 1239
5.  MLXIV 1000+50+10+4 1000+60+4 1064
6. DCCCXLVII 500+100+100+100+40+5+1+1 | 800+40+7 847
7. MDXCI 1000+500+90+1+1+1 1000+500+90+3 | 1593
8. CMXLIX 900+40+9 900+40+9 949
9. CDXCIX 400+90+9 400+90+9 499
10. CMXL 900+40 None Required. 940
11. XLIX 40+9 None Required. 49
12. CXLIV 100+40+4 100+40+4 144
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End of Section Questions
Convert to Roman Numerals

T

End of Section Questions
Convert to Arabic Numbers

1 59 1 CMIV

2 534 2 XIV

3 294 3 CXLIII

4 759 4 MCXXIX

S 593 S MCDXIX

6 94 6 MCCXCVI
7 849 7 CCCXCVIII
8 431 8 \%

9 14 9 MCCXLIV
10 990 10 | DCCCXL
11 1,046 11 | CMIX

12 486 12 |CD

13 1,074 13 | MCXXXIX
14 49 14 | CCCXCVI
15 1,224 15 |CM

16 659 16 | MDCXLVII
17 599 17 | CDXLIX
18 1,444 18 | DCXLVII
19 1,296 19 | MCXLIV
20 120 20 | CCCLXXIV
21 24 21 | IX

22 1,549 22 | MCCXLIII
23 1,059 23 | CMXXIX
24 704 24 | CXLIX

25 890 25 | CDXL

26 1,649 26 | CDXLIX
27 464 27 | DCXCIX
28 1,234 28 | DCCXLVI
29 141 29 | DCXCII

30 1547 30 | MCCLXIX
31 298 31 | MCXLIX
32 314 32 | DCCXLIX
33 564 33 | CLXXIX
34 34 34 | DCCCXLVI
35 1,124 35 | MCXCIX
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G End of Section Questions H End of Section Questions
Convert to Roman Numerals Convert to Arabic Numbers

1 423 1 | XLVII

2 4 2 | MDCXLVIII

3 849 3 | MDXXIV

4 619 4 | CCCXLI

5 1524 5 | MCDVII

6 1,095 6 | MCXCVIII

7 424 7 |CMXCIV

8 1,559 8 | CCCXLIII

9 1,144 9 | MCDX

10 [1,274 10 | CCXCI

11 [ 1679 11 | MCDLXIX

12 | 416 12 | DCLXXIV

13 [1592 13 | MDCLIV

14 [1344 14 | CXIV

15 | 659 15 | MCCXXIV

16 |14 16 | XLVII

17 [1292 17 | CCXCVIII

18 |874 18 | XXIV

19 |1,349 19 |CMXLIV

20 | 449 20 | DCCXLIV

21 | 1,299 21 | CXCIV

22 | 1,689 22 | CXCIX

23 | 1,048 23 | MCDXC

24 |14 24 | DXCIX

25 | 402 25 | CCXCIX

26 | 1404 26 | CDXVIII

27 | 1597 27 | MXIV

28 | 893 28 | DCCXLIX

29 |44 29 |MCCL

30 |94 30 | CDXLIV

31 |34 31 | MCDXCIV

32 | 1604 32 | DCCCXLVI

33 | 1452 33 | MCCXLIX

34 | 749 34 | MXXIX

35 | 423 35 | CDLXVII

Do not move on to the next section, until you fully understand this section.
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ADDINGROMANNUMERALS

Now that you can identify and write Roman Numerals fron399, it is time to learn how
to add these numbers. By far, the easiest way to add Roman numerals is to convert th
Arabic numbers and complete the addition. Then, convert your answer back to Ro
Numerals, for your answer.

Sometimes, however, yoayrbe asked to add Roman numevidfeut converting them to Arat
NumbersThat ighe proceswe are going to take a look at here.

STEPS OADDITION
1. Write down the Roman Numerals to be added
2. ldentify Subtractives and expand if they are present.
3. Group al | 0l i ked symbols between the tw

4.

5.

valued symbol.

Change any symbold¢o comply with Roman Numeral valuesif necessary. For
exampl e, your andyauevouldrolanyge thitoe 5 | 0 s
Regroupto include Subtractivesf necessary.

ExXAMPLE 1

MMCDLIII + CLXXI

1.

Write davn the Roman Numerals to be atlde
MM CDLIII + CLXXI

Expand each Roman Numeral to remove subtractives if they exist.
MMCCCAlll  + CLXXI
Group all 0l i ked symbol s bet wWgheswalugdh e
symbol.
MM CCCCCLL XX Il
Regroup andhange any symbols if necesésa}e have 5 Cds whi c
h

as D and two LO6s which is the same va
MM D C XX I
Regroupwe have four | 6s whsubtiactvmlVst be pr

MMDCXX IV
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XXVIII + DCCXXVIII + CXXII

1. XXVII + DCCXXVIHI+CXXIl é é é € é € € €. Write numbers to be added

2. No subtractives to be renaml

3. DCCCXXXXXXWVIINI Méeeeeeeééé. Group all ol i.k

4, DCCCXXXXXX X I INIEé é é é éééééé. Regroumsymbolsif necessary

5. DCCAXXVIlIe e e éééeeeéééééeée. RegroupthenewRoman
Numeral.

EXAMPLE 3:

CMIV + LIX + DXXXIV

CMIV + LIX + DXXXIVEé ¢ € 6 € € € € € &€ € . Write numbers to be added
DCCCC+ Il +L VI +DXXX Il € é é e é Expand subtractives
DDCCCCLXXXV I i neeeéeeéeé Group all ol i.k
MCDLXXXVV VIIéeééeééééeéeééé. Regrousymbolsifnecessary

MCDXCVIIééeéééeéééeéeééeéééeé Changeanysymbols if necess

rrrrrrrrrrrrrrrrr

MCDXCVIIé eeée éeeéeeeeeeeecee Regroup the new Roman
Numeral

oghkhwnE

Dondét forget the st eps HEarber, andodge 13 lcsaid tleefe ar® o r
four steps to addition. The extra fifth step (referred to here), is to deal with subtractives.

Itis importantthatyouadn 6t t r y t ,oor db pokias ofstie problem m yourdead.
It is simply too easy to get things wrong with these problems.

Always follow theFive Seps.

If you are asked to add Roman Numerals without converting, this is the method you mus
follow. However, at any level of math, it is a good idea to check your answers. Quickl
convert the Roman Numerals to Arabic numbers and add them. Then convasweuioa
Roman Numerals. Is it the same as the answegoyauathout converting®™ not, go back

and check your work.
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Attempt these worked example questions before looking at the solutions. If you do this,
get an answer incorrect, you can comymarework to the example to find where you went
wrong! If you get the correct ans@gou are on track to mastering Roman Numerals.

WORKECEXAMPLB
SETE

FIND THE SUM OF THESEROMAN NUMERAL PROBLEMSWITHOUT CONVERTING TO ARABIC

NUMBERS GIVE YOUR ANSWERS INROMAN NUMERALS SHOW ALL YOUR WORK

1 XXI+ XXI = 7 CXX+ CCXVII =

2  VI+Il= 8 CCCXXX + CXXX =

3 L+CX= 9  XXVIII + LXXV =

4 XXXVII + XVII = 10 CCCXVII + XXII =

5 CCCLV + CXXVI = 11 CCXXIl+ X =

6 CCLXXX + XIll = 12 CLXXXVII + LXXI
WORKEDEXAMPLB

SETF

FIND THE SUM OF THESEROMAN NUMERAL PROBLEMSWITHOUT CONVERTING TO ARABIC

NUMBERS GIVE YOUR ANSWERS INROMAN NUMERALS SHOW ALL YOUR WORK

1 LIX+LXVI 7 CD+ CCCXLIV

2  LXIX + CCXLIV 8 CM+CD

3  CCLXIIl + CXCV 9 XIV + CXXIV

4  LIX+ XL 10 CCXLIV + CXIX

5 IX+ XXIX 11 D + CDXXIV

6  LXXXIX + XLI 12 CCLXXIV + XIX

When you have completed these worked example questions, and your work matche
worked solutions to these questions, it is time to completedtio¢ section questions.

Complete all of these questions. Ensure you ha#eat@Qracy by comparing your answers
to the solutions found at the back of the book.

t i me

(@]
(7))

Once you are happy with this, It
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SETE WORKED EXAMPLES SOLUTIONS
1| XX+ XXII = 7. | CXX + CCXVIII =
XX I+ XX I No Subtractives CXX+CCXVII No Subtractives
XXXX I Combine & Regroup. CCC XXX V1 Combine & Regroup
XLV Represenbubtractive.
XLV CCCXXXVIII
2. [VIL+1I 8. | CCCXXX + CXXX =
VIl+Il No Subtractives CCC XXX + C XXX No Subtractives
\YAII Combine 0Li CCCOXXXXX X Combine & Regroup.
IX Represent Subtractives. CDL X Represerbubtractives
3. |[L+CX= 0. | XXVII + LXXV =
L+CX No Subtractives XXVIH+LXXV No Subtractives
CLX Combine 6L LXXXXVVII Combine &Regroup
Symbols.
CLX LXXXX VWV I é Combine & Regroup
LXXXX X1 é Combine & Regroup
LLINé
Clll
4. | XXXVII + XVIII = 1Q | CCCXVIIIl + XXII =
XXXV I+ XV No Subtractives CCC XV Il + XX Il No Subtractives
XXXX VV LI | Combine & Regroup CCC X XX VI II Combine & Regroup
XXXX X VI Regroup again CCC XXXV V Combine &Regroup
LVI Regroup again CCCXXX X Subtractives
CCCXL
CCCXL
5. | CCCLV + CXXVI = 11.| CCXXIl + X =
CCC LV +C XXV NosSubtractives CC XX Il + X No Subtractives
CCCCL XX VV | Combine & Regroup CC XXX 11 Combine &Regroup
CDL XX X Represerbubtractive
CDLXXXI CCXXXII
6. | CCLXXX + Xlll = 12.| CLXXXVIII + LXXI
CCLXXX+XI No Subtractives E; L XXX V Il + L No Subtractives
XX |
CCLXXXX Combine & Regroup CLL XXX XX V llIl  Combine& Regroup
CCXCll Represent Subtractivg CCLV I Combine & Regroup
CCXCIl CCLIX Subtractives.

CCLIX
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L XXX VI + XXXX | Expand Subtractive
L XXXXX XXV I

Combine & Regrou

CXXX

Change to Subtractive

SETF WORKED EXAMPLES SOLUTIONS
LIX + LXVIII 7. |CD + CCCXLIV
LIX+LXVII Subtractives presen CD + CCCXL IV Subtractives present
LVIHNI+LXVII Expand Subtractives CCCC+H CCCXXXX HI Expandsubtractives
LLXVVIILI Combine & Regroup, CCCCECXXXX 1 Combine & Regroup
CXXVI D CCXL IV
CXXVII
LXIX + CCXLIV 8. |CM+CD
LXIX +CCXL IV Subtractives presen CM+ CD Subtractives present
LXVII +C CXXXX I D CCCC+ CCCC Expand Subtractives

Expand Subtractives D CCCCCCC Combine & Regroup

CC L X XXXX V HHNI  combine & Regrouy DD CCC
CCLXXXXX VIl [l combine & Regrouf | M1 oG
CCL L V M 11 Combine & Regrouy MCCC
cccxli
CCCXIl
CCLXIIl + CXCV 9. | XIV + CXXIV
CCLXII+CXCV Subtractives presern XIV+CXXIV Subtractives presen
CCLXI+ CLXXXX YV X+ C XX 1L Expand Subtractives
CCCLL X XXXX V Il combine & Regroug C XXX HHE Combine & Regroup
CCCQ L \VAII Change to Subtractivg C XXX M 11
CDLVIII CXXXVIII
LIX + XL 10.| CCXLIV + CXIX
LIX + XL Subtractives present. CCXL IV+ C X IX Subtractives present
L VI + XXXX Expand Subtractives CCOXXXX 1 + CXVIII expandsubtractives
L XXXX V I Combine& Regroup CCCXXXXX VHII Combine & Regroup
X_C m Change to Subtractivg CCCL X 11
XCIX CCCLXIII
IX + XXIX 11.| D + CDXXIV
IX + XX [IX Subtractives present D+ CD XX IV Subtractives present
VI + XX VI Expand Subtractives D + CCCCXX & Expand Subtractive
XX VV I Combine & Regroup D CCCCXX Il Combine & Regroup
XX XV CM XX IV
XXXVIII CMXXIV
LXXXIX + XLI 12.| CCLXXIV + XIX
L XXX IX + XL | Subtractives present CCLXXIV + X IX Subtractives present

CC L XX +X V 1l
CCL XXX V I 111
CCXCIII

Expand Subtractives

Combine & Regroup
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| End of Section Questions J End of Section Questions
Add withoutconverting Add without converting

1 [+ 11 1 VvV + 1V

2 I+ VI 2 IX + IX

3 X+V 3 IX +IV

4 X + XVII 4 IX + XIV

5 | XV + XXV 5 | XIV+ XIV

6 | XXI + XXV 6 | XIV+XIX

7 | XXX+ LVI 7 |[IX+XIX

8 | XXII+ Xl 8 | XXIV+IV

9 [Vl +XI 9 [XIX+IV

10 | XXX + XXXVIII 10 | XXIV + IX

11 | XXVI+ XXXII 11 | XIX + XXIV

12 | LXXX + VII 12 XXIX + IV

13 | LXX + LXV 13~ | IX + XXIX

14 [LX +V 14 [ XIX +IX

15 | LXII + LXXI 15 | XXXIV + IX

16 | CXXX + CX 16 | XXXIX + IV

17 | CC + LIl 17 | CXXIV + XIX

18 | Clll + LXXI 18 | LXXIV + XLIX

19 | LVI + XXVII 19 |[LXIV + LIV

20 | CCCXIl + XVI 20 | XXXIX + CXXIV

21 | XV +D 21 | CXIX + XCIX

22 | CXXIl + X 22 | XCV + XLIV

23 | CCLXX + CXXXII 23 | LXXXIV + LXXIX

24 | CXXVII + VI 24 | LXIX + XIX

25 | CCX + LXVI 25 | CLIX + LIX

26 | LXIIl + LV 26 | CCXXXIV + CCLXIV

27 | CX + LXXXIII 27 | CCXLIV + CIX

28 | CXXXVIII + XXXVIII 28 | CLIV + XLIX

29 | XXIII + XVI 29 | XCl+ CCIV

30 | XXVI + Xl 30 CCXXIX + LXXXIX

31 | XXXI + XVII 31 | XCIV + CLXXXIX

32 | LXXXII + VI 32 | CCXLVIIl + CCXL

33 [l + XV 33 | CCCXIX + CDXIV

34 | CCXIl + CXV 34 | CDXVI + CDXIX

35 | LXXV + XXXV 35 | CCXXIX + CCXIX
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End of Section Questions

—

End of Section Questions

Add without converting Add without converting
1 LIX + DXXXIV 1 CDXXII + IV
2 CCXCIV + DCCLIX 2 DCCCXLIX +DCXIX
3 DXCIIl + XCIV 3 MDXXIV + MXCV
4 DCCCXLIX + CDXXXI 4 CDXXIV + MDLIX
5 XIV + CMXC 5 MCCLXXIV + MDCLXXIX
6 MXLVI + CDLXXXVI 6 CDXVI + MDXCIII
7 MLXXIV + XLIX 7 MCCCXLIV + DCLIX
8 MCXLIV + DCLIX 8 XIV + MCXCII
9 DXCIX + MCDXLIV 9 DCCCLXXIV + MCCCXLIX
10 | MCCXCVI + MCCIX 10 | CDXLIX + MCCXCIX
11 | XXIV + MDXLIX 11 | MDCLXXXIX + MXLVIII
12 | MLIX + DCCIV 12 | XIV + CDII
13 | DCCCXC + MDCXLIX 13 | MCDIV + MDXCVII
14 | CDLXIV + MCCXXXIV 14 | DCCCXCIIl + XLIV
15 | CXLI + MDXLVII 15 | XCIV + XXXIV
16 | CCCXIV + DLXIV 16 | MDCIV + MCDLII
17 | MCXXIV + XLVII 17 | XVIlI + DCCXX
18 | MCDLI + MDCXCII 18 |DXCll+V
19 | CMIV + XIV 19 | MXLVI + XIV
20 | CXLI + MCXXIX 20 |[CM+CD
21 | MCDXIX + MCCXCVI 21 | MCDLI + XXIV
22 | CCCXCVII + IV 22 | CDXL + IX
23 | MCCXLIV + DCCCXL 23 | MCXLIX + CCCXIV
24 | CMIX + CD 24 | XIV + XIV
25 | MCXXXIX + CCCXCVI 25 | DXCIX + XLVII
26 |CM + MDCXLVII 26 | CXLIX + MLXXIV
27 | CDXLIX + DCXLVII 27 | CCXIX + MCCXLIV
28 | MCXLIV + CCCLXXIV 28 | DXXXIV + IX
29 | IX+ MCCXLII 29 | CCCXIV + CDIl
30 | CMXXIX + CXLIX 30 | CCXLIX + CCCXLVI
31 | CDXL + CDXLIX 31 | CDXXI + CXXXVI
32 | DCXCIX + DCCXLVI 32 | DCXL + CDXCIV
33 | DCXCIlI + MCCLXIX 33 | DCXXXVII + XIX
34 | MCXLIX + DCCXLIX 34 | MCCLX + XIV
35 | DCCXLVI + MCXCIX 35 | DCCCLXIV + CXCIX

Do not move on to the next section, until you fully understand this section.
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Roman Numeral Matchstick Puzzles

Add one stick to
+ make this statement
true.

| .
- — Add one. stick to
make this statement
true.
- [r— Remove one stick to
I make this statement

true.

Remove one stick to

v + v make this statement
true.
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Subtracting Roman Numerals

As with the addition of Roman Numerals, the easiest way to subtract is to convert to Ar
Numbers, subtract, then convert your andvaek into Roman Numerals. This is the
preferred method, unless you are specifically requested to subtract the numerals w
converting.

Subtracting Roman Numerals is done using the same steps as addition, with one differenc

Once you have expandedreaumber and removed any subtractives, you will now regroup tl
numerals by reducing the number of like numerals in one number by the same symbols
the number on the right i@ side, or below when put in the traditional algorithm format.

STEPS TO SUBTRACT ROMAN N UMERALS

1 Write down the Roman Numerals to hétsacted, the larger on the left hand

side as you would Arabic Numbers.

Expand each Roman Numeral to remove subtractives if they exist.

3 Write the new expanded Roman Numerals in the traddigoathm method
(the higher number over the lower number) as you would ordinary numbers.

4 Check now to see I f you have to Oe
similar symbols in both numerals.

N

Example:
If you have:L 8 XX = ? as your problem, yawill have to rewrite this as:
XXXXX 9 XX =7

Get i1 nto the habit of writing 01 i ke

5 SubtractCross Outsimilar numerals

6 Regroup the new Roman Numeral (your answer) with subtractives if neces:
You may also have tthhange symbols. For example, if your answer produces
X6 s t h enegrogpmthesew X in yyour answer.
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EXAMPLE 1- CCCXXXIV 0 CLXXXVII

1 Write down the Roman Numerals to be subtracted, the larger on the left hand side a
you would Arabic numbers
CCCXXXIV 0 CLXXXVII
2 Expand each Roman Numeral to remove subtractives if they exist.
CCCXXX L 8 CL XXX VI
3 Write the new expanded Roman Numerals in the traditional algorithm method (one
over the other) as you would ordinary numbers.
CQC XXX I

CL XXXV i

4 Check now to see if you have to O6expa
Numer als you must haaNabklen tedcle nurdbgra rnetlis s y
example we do not have an L symobal V symbai our first numbed we havedo
change this.

5 CCLL XX VvV 1

C LXXX V 1l

We can now clearly see we are getting clodgjbuinver ti ng t he X
now dondt have enough X&6s in our top
to 5 XO0s.

6 CC LXXXXX XXVV Il
CL XXX AV |

We can now simplyubtract (removahe common symbols between the top and
bottom line, and the remaining symbols in the top line will be our answer to the
problem.

7 CE E XXXXX XX VM IIH
C E XXX Y _H

8 Once we rewrite what symbols remain we get:
CXXXXVII
CXLVIl é . . Regroup using subtractive rule
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EXAMPLE 2 - MCLXXV & CMXLIX

1 Write down the Roman Numerals to be subtracted, the larger on the left hand sid
you would Arabic numbers. Identify subtractives.
MCLXXV3CMXL IX
2 Expand each Roman Numeral to remove subtractives if they exist.
MCLXXVAD CCCCXXXX V1l
3 Writethe new expanded Roman Numerals in the traditional algorithm method (one
the other) as you would ordinary numbers.

M D C L X \% I

M C L XX Vv
- D CCCC XXXX Vv M
4 Check now to see |if you have to 0exp
Numer al s you must dvalablen each mumbers &nhe @xample
we can see that in our topfEoKgmrbeDdd st.he

meansve must do some expansion! Always start on the right hand side for this exerc

M D C L X V I
M D CCCCcCC E XXXXX X% VV ¥ 1
- D CCCC XXXX V [
T We will take our V in the top row &

1 Because we just eliminated V in the top row, where we need drvee must
expand one of.our X6s to two VOos

T We dondt Kas@ds neiutgher . We(50hatugte5 t o
X6s oaM@000 value) to odOD6s300) and

We can now clearly sdmatwe are ready taulstract the lower number from the
upper number by O6removingd the commo

M D C L X V I
b CCcceC XX XXX V¥ [ HH-
b cceCeC HHXHX v HH-
CC XX V I

Answerd CCXXVI; Itis really important to keep your work neat and organized.
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THE ROMAN NUMERAL COUNTING TABLET

Have you wondered, while working through this book, how the Rongii$iave made
these cal cul at iaccesstd pen dpdperyasweddtodayy. have

As with all earlier civilizations, they would have used whavailable to them. Thmage
belowis of atabletwith severmareas etched out, to reprédée first seven Roman Numeral
number group8 1, V, X, L, C, D & M.

Romans used pebblescasinterson thistablet Interestingly, the Latin word fopebbles is
calcuiThi s i s where the mathematical word ©6ce

THE RULES TO USE THIS TABLET ARE EASY.  CXAMPLE

REPRESENT880ON A ROMAN TABLET.
1 You cannot have more than 4 pebl

in any rectangle.
1 You cannot ha more than 1 pebb
in anysquare

B s = g
@ &

M LSS TR et | |

LXXXVI I

If we started couirtg by ones we would place one pebhbie [Bractangi@for each one we
count. When we get five, we would place opebblein thed/6squareand remove thirst
four pebblegrom theddrectangle

We would then continue to couagain placing oneebble in thé érectanglefor each one

we count, until we get to fouwwhen we count our fifthumber(wec a n 6 t pebldes ia 5
t he 01 gwerremnove thepghbles)fromthé 60 r edtplace gnkebble in thé/o
square

We now would have twmebbles inthé V6 slpjutweer ecandt hav,sowanor e
remove thesevo pebblesndplace on@ebble in thédrectangle

We then would start counting pebpéegin placingpemin thedodrectangle

This pattern continue$Vith this tablet, a Roman could countll the wayto 4,999!
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Now that you have worked through these examples, stepbyt &etime to give some
Roman Numeral subtraction problems a try on your own.

Looking at the previous examples, you can see, it is very important to keep your work ver
and tidy during these exercises. Do your best to keep like symbols disratiyalnother. It

is also a good idea to draw a little table, like | did in example 2, showing the units of Rc
Numerals. This makes it easier to catch subtractives, and also to keep all your like sy
together.

WORKED EXAMPLES

STG
COMPLETE THESE CALCULATIONS WTHOUT CONVERTING FROM ROMAN NUMERALS TO
ARABICNUMBERS

1 | XXVIl oXI= 2 | XXIX d XXVII = 3 |[IXoVI=

4 | CCCLXXXIX®CXLI= |5 | CCXCVaIV = 6 | XLI & XXXIIl =

7 | CXIX 0 XXVIIl = 8 | CCCXXIl d LXXI = 9 |CCLXIX9dXX =
10 | CCXLVII 8 XLVIII = 11| CCXXX1 d CCXVI = 12 | CLXIX 0 CXLIV =

As always, with the worked example quesdidrysto complete therheforlmoking at how
they are donéf you do not get a question correct, it is invaluable to have the answer wor
out step by stefor you,soyou can find your error. By not attempting these questions yours
first, you are cheating yourself out of an excellent learning opportunity.

Once you have completed these worked examples successfully, continue to complete
end of sectiogquestions.
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WORKED EXAMPLE SSOLUTIONS

1 XXVII oXI 2 XXIX o XXVII
XX VI - XXVII
XX VvV XX M IIH
- X iz - XX M H
| L P xpvlr 1] ]
Answer: XVI Answer: |l
3 IXoVll= 4 CCCLXXXIX o CXLI =
VIl - VI CCCLXXX VI o0 CXXXX I =
AVAR TR CCC L XXX VoIt
XXXX X
AVARRNITE
T
o XX I
Answer:|
CC XXXX | V 1
Answer:(CCXXXXVII) CC XL VI
5 CCXCVoalV = 6 XLI o XXXIll =
CCLXXXXV - 11l XXXXT o XXX =
CC L XXXX ¥ - XXX VI
- HH- - KX M
Ll JeClLxxXxx [ [ 1] | L[] VAR
Answer:(CCLXXXX ) CCXCI Answer:VIII
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7 CXIX 0 XXVIII = 8 CCCXXIl oLXXI =
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- XX VvV
IR
L XX
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- XX M
| L L] o xxxx | | 1] COE  LL XX m
Answer:(LXXXXI) XCI
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Answer:CCLI

CCLXIX 8 XX =
CCLX VI o XX =

CC £ XXXXXX V Il
XX

ICC | | XXXX [V [ ]

Answer: (CCXXXXVIII)CCXLIX

11 CCXXXI 8 CCXVI =

cC XXX VWV }
cC X AV }
| || X| V] |
Answer: XV

10 CCXLVIl 8 XL VIII =
CCXXXXVIl - XXXXVIII

CE LXXXXX XXX¥% VMM [l H+
XX
[C JL [XXXX [ V][ 1l |

Answer: (@XXXXVIIII ) CXCIX

12 CLXIX - CXLIV =

CLXVII - CXXXXII
c & XXX  V
c HHXXX

HH-
HH-

V]

[ ]

XX |

Answer: XXV
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End of Section Questions
Subtract without converting

Z

End of Section Questions
Subtract without converting

1 CDVIl 8 CCCLX 1 MXLVII 8 DCCCLV

2 CCCXC9d CCCLXXXV 2 CMXLIV 6 CMVI

3 CCXCIVd CVII 3 MIlIl § DCCCLXX

4 CCCo CCLVIII 4 MLXXVI § CCXIV

S CCXVII 8 LXIV 5 MCVIII 8 DCCCLXXXII
6 CDIV 6 CCCX 6 MCDXXXII § XCVIII
7 CDXXII - CCVI 7 MCCLXXXVIII 8 CIV
8 CCCIId CLXIV 8 MCDXXIX 6 CCCI

9 CCXCV9 CXCIX 9 MCCCLXIVd CCIX
10 CCCIl9 CLXXII 10 | MCDLVII 6 CDXLIX
11 CCLVIo CLVIII 11 | XLVl 8 XXVI

12 CCLVII 6 CXVII 12 | CCXI 6 XXl

13 DCXXXVI 8 CDVII 13 | CCXLIX 8 CLXIV

14 CDL 8 CCCXC 14 | CDXIX 8 CCXIl

15 DXLVI 6 CCCLX 15 | CCCXLII d XXIX

16 DCXXXIX 8 DXCII 16 | CDXLIX & XXXIV

17 DLXXXVI 6 CDXLIII 17 | DCLXXIII 8 CDXXVIII
18 DCXXX 8 CDXXX 18 | CMXIX 0 CDXL

19 DLXXIII 8 CDXXIV 19 | DCLXVIII 6 CXXVII
20 DCCLXXVIIlI 8 DCLXXX 20 | CDXXXIX 8 XXl

21 DCCCXXXVd DCXL 21 |DCCCIVaCIV

22 DCCCXXIV 0 DXXXVIII 22 | MLXXI 6 DCCCXLVII
23 DCCCXL6 DCCXL 23 | CDVIIl 6 CLIX

24 DCCCIX 8 DXXXIV 24 | MX| 8 DCCCLXV

25 DCCXXIX 6 CDXLI 25 | CMXXIX d CCXXII

26 DCCXVII 6§ CDXL 26 | CCCLXXXIX 8 XIX

27 DXXV d CDLXXIX 27 | DLXIV 0 CDLIV

28 DCCXXXIIl 6 D 28 | MXCIV 8 XXXII

29 DC 8 CDXXXIX 29 | MCXI 8 CCXXII

30 DCCCXIV 6 DCCXIX 30 | MDCLXV d MCCCXII
31 DCCCd DCLXIX 31 | DCCCLXXVd CCCXIX
32 DCCXLIV 8 DCXXX 32 | DCCCXXIVa CCIV
33 MLVIlI 6 MXLIX 33 | DCCXLIX § CCCXLIX
34 MCCII 8 CMXI 34 | CCXLIXaXIV

35 MCLIX 6 CMXCIX 35 | CCCXCIX-IX
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End of Section Questions
Subtract without converting
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End of Section Questions
Subtract without converting

1 MMDCCCLXXV 6 MDLXX 1 MCCLXVIII 8 MCXCIX
2 MCDXXI § MCCCXCI 2 MCCXXXVIII 6 MXL
3 MCCLXXV 8§ MCCLXX 3 MCLII d MlI

4 MCCCVId MCCLXXXIII 4 MCXIl 8 MLXV

S MCDLVIII 8§ MCD 5 MCLXII 8 MXVII

6 MDCLXI d MDXIX 6 CMLXIX 6 DCCCLXIV
7 MCDXCIV d MCCLXX 7 CMLVII 6 CMIII

8 MCCLXIX 8 DCCCLXX 8 MLXI 6 MVI

9 MCLXXXIlI § DCCCXLVII 9 MCCLVI 38 CMLXXIX
10 CMXXIX 6 DCCCXCIII 10 | MCCXXIIl § MCXLIV
11 MCLXXXVIIl 6 CMLV 11 | LXXXV 8 LXXIX

12 MCCXXIX 8 MXLIX 12 | DCCCXLII 6 CDLII

13 MCLXXIV 8 MLXXIV 13 | DCCCXXIX 6 DCCCXI
14 MIV 8 CMLVII 14 | DCCLXXV 6 CDXCVI
15 CMLXVIIl 8 DCCCXLVII 15 |DCLoDLI

16 DCCCXXVI 38 CDXXXVII 16 | CDLXXXV d CDXXX
17 DCCLVII 8 CDXXIV 17 | DCLXIIl 6 DLXXII

18 DCCCXLVId DCCII 18 | DCXLVI 6 DXVI

19 DCLVIII 6 DLXII 19 | DCXI 6 CDLXX

20 CDLXII 8 CDL 20 | DXIX 0 CDXLIX

21 DXCIV 8 DXLIX 21 | DCCLXXIX 8 CDXXIII
22 DCLXXIIl & CDXLIII 22 | CCCXCVo CCXClIl

23 DCCLII 8 DCIX 23 | CCCLXXd CcCCll

24 DXVII 8 CDXXIV 24 | CD o CXcCVI

25 DCCLXVI 8 DCCXIX 25 | CCCvacCceVv

26 DLXIV 8 CDXXIII 26 | CLXXXVI 8 CXLIX

27 CD 8 CCXXI 27 | CDXXIIl 8 CCX

28 CCCXCVII- XXVI 28 | CCCLXXVII 8 CLXXXIX
29 CCCXXVII 8 CLXXXV 29 | CCLXXVd XCIV

30 CCXLVI 8 CLVI 30 | CCXIVJCLXIV

31 LXXXIX 8 XLIV 31 | DCVII 6 DXII

32 CCCLVO CLXIX 32 | DCCXXI 6§ CDXCIV
33 CCCXLIII § CXCVII 33 | DLXXV 6 CDXXXI

34 CXLIX 8 CXXXVIII 34 | CCLXVI 3 LXXXIV

35 XCI - XLIV 35 | CXIV - XXIX

Do not move on to the next section, until you fully understand this section.
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BEYONCB999

At the elementary math level (Kindergarten through Sixth Grade) students are not
expected to deal with Roman Numerals beyond 3999 believe this is simply bese the
larger numbers are very rarely represented by Roman Numerals. Today, the most comm
of these numerals is for indicating the year of construction on buildings or page numberi
certain areas of books. Since at the time of writing, werthaveached the year 2015, we
have a long way to go before requiring the use of 4000+ in Roman Numerals to indicate y:

However, there are always those students who want to go that bit further. These are
the students that aslkdomwdhsaked ft cd ?rde pr eosW
than 3999 .. how do I do it?6¢6

THIS SECTION IS FOR THOSE STUDENTS.

We will explore the symbols used to describe these larger numbers, as well as the subti
that can be created using them.

From these two simple yet powerful bits of information, you will be equipped to write :
number from 1 t&,999,999 using Roman Numerals.

You will then have the opportunity to try some challenging Roman Numeral conversions

Until now, we haveonlydeali t h numbers to 3999. The n
should, by now, setf f t he a ut obeléinyouw middS The questoa is,ihowe

We know to write 4,000 we will have to writessd subtractive displaying a symbol with a
valueof 1,000 directly before a symbol with a value of 5,000. The 1,000 we know is M,
what is the symbol for the value of 5,000?

Well, there are in fact more symbols to become familiar with. The nice thing about tl
symbols is that they are practiagdintical to the ones you already know, so this will not b
difficult.
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Learning thdargerRoman Numeralgbeyond 3,999% not very difficult once you have
mastered Roman Numerals less than 3,999.

The way the symbols are combined is exactly theasathe previous symbols you have
already learnedt is just the values incred@sall bya factor ofl,000. Previously you learned

to expand numbers using the Arabic numbers 1, 5, 10, 50, 100, 500 & 1,000. By multiplying
these values by 1,000 yamn now continue to expand numbers with 5,000; 10,000; 50,000;
100,000; 500,000 & 1,000,000.

Note how the pattern of 1 & 5 continues.

The sy mbtioteprésénetheseealuesiain the sanas the lower vlaudsowever you
will notice the horizontdine drawn above the letter. This horizontal line indicates that the
symbols value is multiplied by 1000.

You may wonder whiynere is naddwith aline over it. This is because we already have a
symbol for 1,000 and thatMs but it is used sometigyeo watch out for thigotential catch!

With these symbola hand, we can nowrite every number from 1 to 3,999,999!
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Write Roman Numerals > 3,999

Representinthese numbers the samas the previous numbers you have learned how ftc
represent. There are just a few straight forward steps to follow.

TO REPRESENT ARABIC NUMBER SASROMAN N UMERALS YOU:

1. Write the number in expanded notation.

2. Continue to expand the number to match Roman Nuivedues.

3. Write the corresponding values to each number you have.

4. Combine the values to form the Roman Numeral equivalent of your Arabic number.

ExXAMPLE 1

Represert0,163s a Roman Numeral
50,000+ 100 + 60 + 3 Write number in expanded notation

50,000 +100+50+10+1+1+1 Continue to expand to match Roman
Numeral values

L C L X IT1I : :
Write corresponding Roman Numeral

values

TCLXIII .
Combine to create your answer.

EXAMPLE 2

Represert0,388s a Roman Numeral

80,000 + 300 + 80 + 8 Write number ixpanded notation
50,000 + 10,000 + 10,000 + 10,000 + 100 + 100 + 1 Continue to expand to match Roman
50+ 10+10+10+5+1+1+1 Numeral values

L XXX CCCL XXX VI Write corresponding Roman Numeral val

IX XXCCCLXXXVIII Combine to create your answer.
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TO REPRESENT ROMAN N UMERALS ASARABIC NUMBERS:

YOU USE THE SAME PROCESS BUT IN REVERSE.

1. Separate Roman

Numer als into O6LiIi keo

2. Write their corresponding values in Arabic numbers.

3.Tidy up your

ExAMPLE 1

RepresenCLCCLXII s an Arabic Number

C L CC L
100,00C 50,00C 100 50
100

100,00C 50,00C 200 50

150,263

EXAMPLE 2

X I

10

10

Wk PR

number
4. Add all numbers to get the Arabic value.

RepresentCLXXVMMMD as an Arabic Number.

c L XX V

100,00C 50,00C 10,00C 5,000
10,000

100,00C 50,00C 20,00C 5,000

178,500

MMM

1,000
1,000
1,000
3,000

D

500

500

by adding o011 i ke

Separate Roman N
Groups

Write their corresponding values in
Arabic numbers

Tidy up your nurm
groups

Add all numbers to get the Arabic
value.

Separate Roman N
Groups

Write their corresponding values in
Arabic numbers

Tidy up your nurm
groups

Add all numbers to get the Arabic
value.
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Now itds time to try some worked exampl
book, attempt the worked examples fih&n lookat thedetailed step by step approach and
compare your answer.

WORKED EXAMPLES

STH
CONVERT THE FOLLOWING FROMARABIC NUMERALS TOROMAN NUMERALS
1 5,756 2 110,351 3 100,056
4 270,000 5 | 500,523 6 |70,822
7 30,856 8 30,125 9 1601,212
10 | 11,355 11| 555,305 12 | 1,000,001
ST
CONVERT THE FOLLOWING FROM ROMAN NUMERALS TOARABIC NUMERALS
1 CILVM 2 | DXX 3 | Vcecewy
4 TXCCLI S | DCCXXXVII 6 | DXXVMMCLXXVIII
7 MDXXDCCLXXXI 8 | XMCCLXV 9 | CXXMMMCLVI
10 | IMMMDX 11| TXXMMDCCI 12 | XMDCCCX

Once you are comfortable with these examples and how the answers are derived, it is ti
do the end of section questions. Once those are complete and you feel comfortable conv
these numbers both to and from Roman Nulnatawill be time to learn howdeal with the
val ues of ¢,000; 9,800;40,080090,008;380,000.& 900,000
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STH WORKED EXAMPLE SSOLUTIONS
Number Expanded Further Expanded Roman Numeral
Notation (if required)
1. 5,756 5,000+700+50+6 5,000+500400+100+50+5+1 YDCCLVI
2. 10,351 10,000+300+50+1 | 10,000+100+100+100+50+1 XCCCLI
3. 100,056 100,000+50+6 100,000+50+5+1 CLVI
4. 27Q000 200,000+70,000 100,000+100,000+50,00@A06-10,000 COLXX
5. 500,523 500,000+500+20+3| 500,000+500+10+10+1+1+1 [_)DXXIII
6. 70,822 70,000+800+20+2 | 50,000+10,000+10,000+500+100 T, \
+100+100+10+10+1+1 LXXDCCCXXII
7. 30,856 30,000+800+50+6 | 10,000+10,000+10,000+500+100 yliogtiey
+100+100+50+5+1 XXXDCCCLVI
8. 30,125 30,000+100+20+5 | 10,000+10,000+10,000+100+10+10+5 )_Q_Q_(CXXV
0. 601,212 ?_(1)81)200+1,000+200 500,000+100,000+1,000+100+100+10+1+1 DCMCCXII
10. 11,355 11,000+300+50+5 | 10,000+1,000+100+100+100+50+5 }_(MCCCLV
11. 555,305 555,000+300+5 528,1000+50,000+5,000+1OO+100+1OO+1+14 DIVCCCV
12. 1,000,001 | 1,000,000+1 1,000,000+1 MI
ST WORKED EXAMPLE SSOLUTIONS
Roman Numeral Values of Roman Numerals Condensed Number
values
1. | CIVM 100,000+50,000+5,000+1,000 100,000+50,000+6,000 156,00(¢
2. 5 >_< i 500,000+10,000+10,000 500,000+@,000 520,000
3. VCCCLV 5,000+100+100+100+50+5 5,000+300+50+5 5,355
4. IXCCLI 50,000+10,000+100+100+50+1 60,000+200+50+1 60,251
6. | DPRX%V 500,000+10,000+10,000+5,000+1,000 | 500,000+@,006-7,006-100 527,178
DXXVMMCLXXVII +1,000+100+50+10+10+5+1+1+1 +70+8
7. | YD%XY% 1,000,000+500,000+10,000+10,000+5( 1,000,000+500,000+20,00( 1 520,781
MDXXDCCLXXXI +100+100+50+10+10+10+1 700+80+1
8. IMCCLXV 10,000+1,000+100+100+50+10+5 11,000+200+60+5 11,2685
0. CONY 100,000+10,000+10,000+1,000+1,0004 100,000+2M0G-3,006-100 123,15¢
CXXMMMCLVI 1,000+100+50+5+1 +50+6
10.| TMMMDX 50,000+1,000+1,000+1,000+500+10 50,000+3,000+500+10 53,510
11.] T%% . 100,000+10,000+10,000+1,000+1,0004 100,000+20,000+2,000+70 122,70]
CXXMMDCCI 500+100+100+1 +1
12. IMDCCCX 10,000+1,000+500+100+100+100+10 | 11,000+800+10 11,81(
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End of Section

Questions
Convert to Roman Numerals

A

End of Section Questions
Convert to Arabic Numbers

1 50,351 1 LXXCCII

2 70,788 2 XVMMCCXXV

3 100,007 3 CCCLXXMMXXVI

4 156,051 4 MMCCCXMMCLII

5 373,311 5 MMDCCLXXXMMMCCI
6 80,265 6 LXXXCLXVI

7 122,313 7 MCLXMCCXXII

8 251,111 8 MMMDCCXXMMCCI

9 703,072 9 LXXMDXXXV

10 210,720 10 | MCCXUYMMMDCXXXIL
11 117,653 11 | LXXXcexxa

12 352,813 12 | MMMDCLXXMDCCCLXXI
13 112,000 13 | bXXXMMDCXXI

14 107,518 14 | MCLRRCCCLXVID

15 253,023 15 | MCXXXMMDCXXVII
16 371,030 16 MMCCLXVMMCC

17 280,300 17 DLVCCCV

18 1,107,100 18 | XXVMCLXXXI

19 522,012 19 | MDCCCIMCCXXXI

20 71,215 20 | MMMDCCIVI

21 18,230 21 | MMCCCXXCCCLI

22 53,160 22 | MMMDXXVMMCCXXVI
23 50,211 23 | MCXXXMCCCXXXI
24 1,622,061 24 | MMMLMMDXIT

25 2,162,030 25 | MMDCCXXXMMMXXVII
26 3,300,353 26 | IXDCCCLXI

27 261,333 27 | DCXVYMDLXXVI

28 272,381 28 | XXXMMMDXII

29 3,101,023 29 LXXVLXI

30 250,000 30 CXXXMDXXX

31 85,182 31 | MMMLXXCII

32 1,561,353 32 | MMCXXMMDCCXVI
33 2,333,276 33 | MCCYMMMCCCXXXI
34 1,007,07 34 | DCCCXXXMMDCCCLXI
35 1,123,125 35 MI

53



I \% X L C D M vV X L C D Y |

1 = 10 50 100 500 1,000 5,000 10,000 50,000 100,000 500,000 1,000,000

Subtractives> 3,999

Just to recap a little on subtractives and what they are.

Subtractivesccur in Roman Numerals when a lower valued symbol is written directly to the
left of a higher valued symbol. When this occurs, the lower value is subtracted frbemn the hig
value, to get the true value.

We must also foll ow t tha alowenmvalued gymbBl cdn @rdy bev h |
subtracted from a higher valued symbol that occurs within two places from it on the numbe
line.

Subtractives will only ever include a 4 or a 9. In this section, the values we are dealing with
rather large. 4,009,000; 40,000; 90,000; 400,000 & 900,000.

Dondt be turned off by how | arge the numb.

On the following page | give a I|list of th
090 shoul dtrattieelid to be aised! Als@gpaldseattention to the similarities
between these subtractives, and the ones you have used until now. Can you see the pattern’

MV XL CD M

1,000 5,000 10,000 50,000 100,000 500,000 1,000,000

ARt
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