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Chapter Review in Easy Lanquage |

1. Reema’'s curiosity and how our numbers travelled (89R 3! @1 1)

> Humans counted even in the Stone Age - food, livestock, trade, offerings, and the passing
of days (new moon, full moon, seasons). Mesopotamians wrote numbers with strange
symbols about 4000 years ago.

> India: the way we say numbers (powers of 10) comes from India - the Yajurveda Samhita
names eka (1), dasha (10), shata (100), sahasra (1000), ayuta (10*) ... up to 10*2 and beyond.
The ten digits 0-9 were developed in India about 2000 years ago. The first known use of
ten digits with 0 (a dot) is the Bakhshali manuscript (c. 3rd century CE); Aryabhata (c. 499
CE) fully explained and used the 10-symbol system for elaborate calculations.

> Spread: to the Arab world by about 800 CE; Al-Khwarizmi (c. 825, On the Calculation with
Hindu Numerals; the word algorithm comes from his name) and Al-Kindi (c. 830)
popularised it; to Europe and Africa by about 1100 CE; Fibonacci (c. 1200) argued for it in
Europe, but Roman numerals stayed for centuries; by the 17th century it was unavoidable.
Europeans called them 'Arabic numerals'; better names are Hindu / Indian / Hindu-
Arabic numerals ('Hindu' here means the geography and people, not a religion). Laplace

praised the ingenious method of ten symbols with place value and absolute value.

2. The mechanism of counting (F== #1 7353)

To count without number names, make a one-to-one mapping between the objects and a
standard sequence with a fixed order. Method 1 - sticks/pebbles: one stick per cow (unending,
but needs as many sticks as objects). Method 2 — sounds/names: letters a, b, c, ... z (convenient
but ends at 26). Method 3 - written symbols: I, I, III, IV, V ... (Roman; unending only by adding
more symbols). A standard sequence of objects, names or written symbols is a number system;
symbols in a written system are numerals (0, 1, 5, 36, 193 ...). Comparing herds: pair sticks -
leftover sticks tell how many more cows are needed.

3. Some early number systems (F& AT Te&AT Ygladi)
> Body parts: groups in Papua New Guinea use parts of the body as the standard sequence.

> Tally marks: a notch for each object. Lebombo bone (South Africa, 29 notches, about 44,000

years old) and Ishango bone (Congo, 20,000-35,000 years old) are the oldest known.
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> Counting in 2s - Gumaulgal (Australia): urapon =1, ukasar = 2, ukasar-urapon = 3, ukasar-
ukasar = 4, ukasar-ukasar-urapon = 5, ukasar-ukasar-ukasar = 6; anything above 6 was
ras. Almost identical systems occur among the Bakairi (South America) and the Bushmen
(South Africa), though far apart — possibly from common ancestors.

> Group size idea: count in groups (2, 5, 10, 20) and use a word /symbol for the group.
Humans can usually see up to about 4 objects at a glance, which led to symbols for groups
of 5 (as in the Roman V).

4. Roman numerals (397 3/®)

Landmark numbers:1=1, V=5, X=10, L =50, C =100, D = 500, M = 1000. Write a
number as a sum of landmark numbers, taking as many of the largest as possible. 27 = 10 + 10
+5+1+1=XXVII; 2367 = 1000 + 1000 + 100 + 100 + 100 + 50 +10 + 5 +1+1= MMCCCLXII. A
smaller symbol before a bigger one subtracts: IV = 4, IX = 9, XL = 40 (not always used - XXXX
also occurred). It evolved from the Greek system (about 8th century BCE) and spread with the
Roman empire. Weaknesses: no zero, no unending sequence without new symbols, and
arithmetic (especially x and +) is very hard; adding needs careful regrouping, e.g. 5 Cs make a

D. Romans used an abacus for calculations.

\'%

X

L

C

D

5

10

50

100

500

1000

5. The idea of a base — Egyptian system (S{T€IR &7 39K - A% Ggla)

> Egyptian system (about 3000 BCE): landmark numbers are 1, 10, 100, 1000, ... - each is 10
times the previous, so all are powers of 10. Each has its own symbol (| = 1, n = 10, coil = 100,
lotus = 1000, finger = 10%...). 324 =100 + 100 + 100 + 10 + 10 + 4 = three coils, two N, four
strokes.

> Base-n system: (a) the first landmark number is 1 and (b) each next landmark is the
previous > a fixed number n. Landmark numbers = n’=1, n, n?, né, ... Egyptian = base 10
(decimal). Our own system with landmarks 1, 5, 25, 125, 625, 3125 (A0 C O...) is base 5; 143
=125+5+5+5+1+1+1=0000AAA. Base 7 landmarks: 1, 7, 49, 343, ...

> Advantages of a base: (1) Addition: count each symbol and regroup - 10 of one landmark =1
of the next (similar to carrying in Hindu addition). (2) Multiplication: the product of two
landmark numbers is another landmark number (10 x 10°= 10", and the distributive law

handles longer numbers; multiplying by 10 moves each symbol to the next landmark. In

Roman numerals this is hard because landmarks are not powers of one number.
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> Abacus (11th century): a board with lines; each line is the next power of 10; a counter above
a line is worth 5. 3426 = 3 thousands, 4 hundreds, 2 tens, 6 ones. To add 2907 + 43, put both
on the board, bring counters together and exchange 10 on a line for 1 on the next line.

> Shortcoming: an unending number of symbols is still needed for higher and higher powers
of 10 (good only up to about a crore, 10). Solution: place value.

6. Place value systems (/17 817 g5l

> Mesopotamian (Babylonian) - base 60 (sexagesimal): symbols for 1 and 10 build the
numerals 1-59; the position of each group shows the landmark number (1, 60, 60% = 3600,
...); no power of 60 occurs 60 or more times. 640 =10 x 60 +40; 7530 = 2 x 3600 + 5 x 60 +
30. Its influence survives in 1 hour = 60 min, 1 min = 60 s. Problem: blanks were hard to
see, so one numeral could be read several ways; later a placeholder symbol (like zero) was
used, mainly in the middle, not at the end.

> Mayan (3rd-10th century CE), Central America: designed independently; dot =1, bar =5
for 1-19; symbols stacked vertically with landmarks 1, 20, 360, ... (third is 360, not 400 —
maybe due to their calendar); a shell symbol for zero. Not a true base-20 system, so
computing is harder.

> Chinese rod numerals (by 3rd century CE to 17th century): base 10, place value; digits 1-9
made with rods; zong (vertical) and heng (horizontal) forms alternate by position to
separate places; a blank shows a skipped place (2634 =2 x 103+ 6 x 102 + 3 x 10 + 4). With a
zero symbol it would be a fully developed place value system.

> Hindu number system: base 10, ten symbols 0-9, place value, one digit per position; 375 =
3 x102+7x10 + 5. 0 as a digit existed at least by 200 BCE; it is a number too — Aryabhata
(499 CE) used its properties (0 + a = a, 0 x a = 0) and Brahmagupta (628 CE,
Brahmasphutasiddhanta) codified arithmetic with 0; with negatives this made a ring
(closed under +, -, x) and laid the base of algebra and analysis. No ambiguity, finite
symbols, easy calculation - so the whole world uses it.

7. Evolution of ideas in number representation

(1) Count in groups of a single number (ukasar-ukasar-urapon) — (2) group using

landmark numbers (I VX L C M) — (3) choose powers of a number as landmarks - the idea of

a base (1, 10, 102, ...) — (4) use positions to denote landmark numbers - place value (1729) — (5)

the idea of 0 as a positional digit and as a number. Systems did not develop in a neat line - the

real history is more complex.
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Important Terms (Glossary)

Term Meaning

Number system A standard sequence of objects, names or symbols in fixed
order.

Q Numeral A written symbol /sequence that represents a number.

One-to-one mapping Pairing each object with exactly one member of the
sequence.

Tally marks One notch/mark per object counted.

Landmark number A number with its own basic symbol, used as a reference.

Base-n system Landmarks are 1, n, n2, né ... (powers of n).

Decimal system A base-10 system.

Place value system Position of a symbol decides its landmark number.

Placeholder / zero Symbol for an empty position; Hindu 0O is also a number.

Sexagesimal Base-60 (Mesopotamian).

Zong / Heng Vertical / horizontal Chinese rod forms.

Abacus Board with lines/counters for calculating.

Quick Revision & Formulas

landmark.

landmarks 1, 20, 360.

CE; Brahmagupta 628 CE.

(base 2).

> Roman:11,V 5,X10,L 50, C 100, D 500, M 1000 - no zero, no base, hard to multiply.

> Egyptian: base 10 (1, 10, 100, ... own symbols), no place value; 10 of a landmark = next

> Base-n landmarks: 1, n, n?, n®, ...; product of two landmarks is a landmark.

> Mesopotamian: base 60, place value, placeholder only in the middle; Mayan: dot 1, bar 5,

> Chinese rods: base 10, place value, zong/heng alternate, blank for zero.

> Hindu: base 10, digits 0-9, place value, 0 is a digit and a number; Bakhshali c. 3rd century

> Convert to base b: divide by landmark powers; e.g. 25 = 31 (base 8) = 100 (base 5) = 11001
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Counting &
mapping

1
1
History & | Roman
spread . numerals
~ | -

A STORY OF
NUMBERS

- I ~
Hindu system : Egyptian &
& zero . base idea
l
Place value:
Babylon, Maya,
China
Concept map of Chapter 3

Ideas that built our number system

Five big ideas in number representation

5 Zero
4 Place
] [ 3 Base ] value

(powers)

2 Landmark
[ 1 Group ] numbers

by one size

Each idea improved the earlier ones

Table: Comparing number systems

System Base Place value? | Zero?

Tally / sticks none No No

Gumulgal counts in 2s No No

Roman no base (I VXL CD M) No No

Egyptian 10 No No

Mesopotamian 60 Yes Placeholder later (middle
only)

Mayan 20-like (1, 20, 360) Yes Shell symbol
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Chinese rod 10 Yes

Blank space

Hindu 10 Yes

Digit 0 and a number

Table: 25 in different bases

Base Working Numeral

10 2x10+5 25
3x8+1 31
1x25+0x5+0 100

2 16+8+0+0+1 11001

Flowchart: Writing a number in a base-n landmark system

. Take the largest See how many Write the count
List landmark ' ]
» | landmark <the | » times it fits; » | for each landmark
numbers 1, n, n?, ... ]
number subtract; repeat (0 if none)

Page 51-54 (Math Talk and Figure it Out) - Herd questions Q1-Q3

and dividing with sticks; make your own number system.

Own system: open-ended (any consistent sequence of symbols).
Page 56-59 - Gumulgal number names; how many objects can you
1345 shown in a system that counts only by 5s? Figure it Out p.59:
1222 (it) 2999 (iii) 302 (iv) 715.

W

with sticks; extending

Method 2 (letters) to more than 26 objects; give a method for adding, subtracting, multiplying

Ans. QI: keep one stick per cow; each evening match cows to sticks - a leftover stick means
a cow is missing. Q2, Q3: make one stick for each cow of both herds and pair them up; the
sticks left over show how many more cows are needed. Letters limit: 26 in English (the
number in any language depends on its letters). Extending Method 2: a, b, ..., z, then aa, bb,
..., 2Z (or ab, ac, ...) and so on. Sticks: add - put the two collections together; subtract - take
away sticks and count what is left; multiply — make equal groups and count all sticks;

divide — make groups of the required size and count the groups and the leftover sticks.

see at a glance; how is

Roman numerals for (i)

Ans. Gumulgal: 3=2+1,4=2+2,5=2+2+1,6=2+2+2 - built by counting in 2s. At a
glance most people see about 4 objects. 1345 in a system counting only by 5s: 1345 + 5 = 269

groups, so the group symbol must be written 269 times — very cumbersome. Roman: (i)
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1222 = 1000 + 100 + 100 +10 + 10 + 1 + 1 = MCCXXII (ii) 2999 = 1000 + 1000 + 900 + 90 + 9 =
MMCMXCIX (iii) 302 = CCCII (iv) 715 = DCCXV.

Pages 59-60 - Add (a) CCXXXII + CCCCXIII and (b) LXXXVII + LXXVIII in Roman numerals;

multiply V x L, L x D, V x D, VII x IX; multiply CCXXXI and MDCCCLII.
Ans. (a) 232 + 413 = 645: counting symbols gives 6 Cs, 4 Xs, 51s; 5 Cs =D, so D C XXXX V =
DCXLV (also written DCXXXXV). (b) 87 + 78 = 165 = CLXV. Products (value — Roman): V x L
=5x50 =250 = CCL; L x D =50 x 500 = 25000 - no symbol above M, so M written 25
times; V x D =5 x 500 = 2500 = MMD; VII x IX =7 x 9 = 63 = LXIII. CCXXXI x MDCCCLII =
231 x 1852 = 4,27,812 - needs M written 427 times followed by DCCCXII, which shows how
hard Roman multiplication is.

Figure it Out pp. 60-61 — Q1. Why does a Pacific island group use different number-name

sequences for different objects? Q2. Gumulgal: evaluate (i) (uk-uk-uk-uk-ur) + (uk-uk-uk-ur)

(1) (uk-uk-uk-uk-ur) - (uk-uk-uk) (iii) (uk-uk-uk-uk-ur) x (uk-uk) (iv) (8 ukasar) + (uk-uk). Q3.

Features that make the Hindu system efficient.
Ans. Q1 (open-ended, my explanation): number words were attached to the kind of object
being counted and the idea of an abstract number came later, so each kind of object kept
its own sequence. Q2: ukasar = 2, urapon = 1. (i) 9 + 7 = 16 = ukasar repeated 8 times (ii) 9 -
6 = 3 = ukasar-urapon (iii) 9 x 4 = 36 = ukasar repeated 18 times (iv) 16 + 4 = 4 = ukasar-
ukasar. (Addition = join the two names; subtraction = remove ukasars; multiplication =
repeat; division = make groups.) Q3: Hindu system: (i) place value, (ii) the digit O, (iii) easy
calculation with +, -, x, + and only ten symbols for any number. Roman: fixed value
symbols, no zero, calculation extremely difficult.

Pages 61-62 - Egyptian system: Q1. Represent 10458, 1023, 2660, 784, 1111, 70707. Q2. What

numbers do the two given Egyptian numerals stand for?
Ans. Egyptian symbols: | = 1, n = 10, coil =102, lotus = 103, finger = 104, next symbol = 10~...
Write the count of each symbol: 10458 = 10000 + 400 + 50 + 8 — 1 finger, 4 coils, 5N, 8
strokes. 1023 = 1000 + 20 + 3 — 1 lotus, 2 N, 3 strokes. 2660 = 2000 + 600 + 60 — 2 lotus, 6
coils, 6 N. 784 =700 + 80 + 4 — 7 coils, 8 N, 4 strokes. 1111 = 1 lotus, 1 coil, 1, 1 stroke. 70707
=7x10%+7x102 +7 — 7 fingers, 7 coils, 7 strokes. Q2: the numerals stand for (i) 276 and
(i1) 4322 (read from the textbook key).
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Page 63 - Base-5 system (A =1,0=5, O =25, O = 125, wavy line = 625): Q1. Write 15, 50, 137,
293, 651. Q2. Is there a number that cannot be represented? Q3. Landmark numbers of base-7

and base-n.

Ans. Q1 (symbols counted): 15=3 x5 - 1. 50 =2 x 25 - 00, 137=125+2x5+2 - O
OO0AA.293=2x125+25+3 x5+ 3 - OO O AAA. 651 =625 +25+1 — (625
symbol) O A. Q2: Yes - zero (0), because the system has no symbol for it. Q3: base 7: 7°= 1,

71=7,72=49, 70 =343, ...; base n: n’=1,n, n? ns, ...

Pages 64-65 — Add the Egyptian numerals (i) [9 lotus, 6 coils, 8 strokes] + [5 coils, 7 strokes]
(ii) [1 lotus, 8 N] + [4 N, 6 strokes]; add in base-5 [O OO O AA] +[OOO © OO AA].

Ans. Figures read from the textbook picture. (i) 9608 + 507: strokes 8 +7=15—->1n+35
strokes; Nnnone +1=1; coils 6 + 5 =11 — 1 lotus + 1 coil; lotus 9 +1=10 — 1 finger. Sum =1
finger, 0 lotus, 1 coil, 1 n, 5 strokes = 10115. (ii) 1080 + 46: strokes 6; N 8 +4 =12 — 1 coil + 2
N. Sum =1 lotus, 1 coil, 2 N, 6 strokes = 1126. Base-3: first =125 + 50 + 5 + 2 = 182; second =
375 +25+10 + 2 =412. Triangles 2 + 2 = 4, squares 1 + 2 = 3, hexagons 2 +1= 3, circles1+ 3
= 4 (none reaches 5, so no regrouping) - OOOO QOO LI AAAA = 594.

Pages 66-68 - Multiply by N (10): (i) N * N (ii) coil x N (iii) lotus *x N (iv) finger x N; by coil
(10%): N x coil, coil x coil, lotus * coil, finger x coil; other products and (i) (5 coils +2 N +2
strokes) x N (ii) (lotus + N) x N. Does the landmark property hold in base 5 and in any base?
Product with N?

Ans. Multiplying a landmark by 10 gives the next landmark: n x n =102 (coil); coil x N =103
(lotus); lotus x N = 10* (finger); finger x N =107 Times 102 10%, 104, 10 10% Other products:
N x (109 =105 coil x lotus =107 lotus x lotus = 105 finger (10%) x (109 = 10'°. (i) (500 + 20 + 2)
x 10 = 5220 — 5 lotus, 2 coils, 2 n. (ii) (1000 + 10) x 10 = 10,100 — 1 finger + 1 coil. Yes — in
base 5 (59 5°= 5" and in every base-n system the product of two landmark numbers is a
landmark number. Rule: multiplying by n (10) moves every symbol to the next landmark

symbol.

Pages 68-70 - Abacus: how to add 2907 + 43; Figure it Out: Q1. Can an Egyptian symbol
occur 10 or more times? Q2. Make a base-4 system and represent 1 to 16. Q3. Rule to multiply

by 5 in our base-5 system.

Ans. Abacus: put 2907 and 43 on the two sides, bring the counters together; the 7 + 3 = 10
ones are replaced by 1 counter on the tens line; tens O + 4 + 1 =5 (one counter above the
line); total 2950. QI: No - 10 of any landmark are regrouped into 1 of the next landmark.
Q2 (one way): landmarks 4°=1—-1,4'=4 - A,42=16 - [1.1=1,2=LL,3=LLL,4=A,5=
AL, 6 = ALL, 7= ALLL, 8 = AA, 9 = AAL, 10 = AALL, 11 = AALLL, 12 = AAA, 13 = AAAL, 14 =
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AAALL, 15 = AAALLL, 16 = [0. Q3: multiplying by 5 moves each symbol to the next
landmark symbol (A — [0, 0 - O, O — O, O — next).

Pages 70-76 - Figure it Out: Represent in the Mesopotamian system (i) 63 (ii) 132 (iii) 200 (iv)

60 (v) 3605; represent in the Mayan system (i) 77 (ii) 100 (iii) 361 (iv) 721.
Ans. Mesopotamian (base 60; write the group counts position by position): (i) 63 =1 x 60 +
3 - [1][3] (i1) 132 = 2 x 60 + 12 (10 + 2) — [2][10 and 2] (iii) 200 = 3 x 60 + 20 — [3][20] (iv)
60 =1x 60 + 0 — [1] followed by an empty ones place (v) 3605 =1x 3600 + 0 x 60 + 5 — [1]
[blank][5]. Mayan (dot 1, bar 5, shell O; bottom = 1s, above = 20s, above = 360s): (i) 77 = 3 *
20 + 17 — top 3 (3 dots), bottom 17 (3 bars + 2 dots) (ii) 100 = 5 x 20 + 0 — top 5 (one bar),
bottom shell (i) 361 =1 x 360 + 0 x 20 + 1 — 1dot / shell /1 dot (iv) 721 =2 x 360 + 0 x 20 +
1 — 2 dots / shell / 1dot.

Page 80 - Figure it Out: Q1. Why did the Chinese alternate zong and heng? How would 41

look with only zong, and can it be read in other ways? Q2. Form a base-2 system with "ukasar’

and 'urapon’ as digits and compare with Gumulgal.
Ans. QI the alternating vertical (zong) and horizontal (heng) rod forms separate
neighbouring places so the powers of 10 are not mixed up. With only zong: 41 = four rods
then one rod ([||| |); without clear spacing it may be read as 41, but also as 14, 23, 32, 122, 5
... (any way of splitting 5 rods into digits). Q2: base 2 needs two digits: urapon = 0, ukasar =
1. 1 = ukasar; 2 = ukasar urapon; 3 = ukasar ukasar; 4 = ukasar urapon urapon; 5 = ukasar
urapon ukasar; 6 = ukasar ukasar urapon; 7 = ukasar ukasar ukasar; 8 = ukasar urapon
urapon urapon (place values 1, 2, 4, 8). Gumulgal: 3 = ukasar-urapon, 4 = ukasar-ukasar, 5
= ukasar-ukasar-urapon, 6 = ukasar-ukasar-ukasar and nothing beyond 6 (ras).
Comparison: both use only two words and two landmark numbers (1 and 2), but base-2
place value reaches every number with short numerals while Gumulgal's length grows by 1
for every 2.

Page 80 — Q3. Where do Hindu numerals and 0 matter in daily life and professions? How

would life differ without them? Q4. If we had only 8 fingers: base 8 and base 5; write 25 in

base 8, base 5 and base 2.
Ans. Q3 (open-ended): used in shopping, banking and accounting, measuring, phone
numbers, dates and time, computers, engineering, science, surveying and medicine;
without place value and 0, writing and calculating big numbers would be slow and error-
prone and modern technology would have developed far more slowly. Q4: with 8 fingers

we would probably use base 8, writing n = 4,8+ ... + 4,8 + a, with digits 0-7 only (base 5
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MERIT SPRING

* Notes by Abhishek Sir

uses digits 0-4). 25=3x8 +1— 3linbase 8;25=1x25+0 x5+ 0 — 100 in base 5; 25 = 16

+8+1=1x24+1x2%+0x22+0x2+1—- 11001 in base 2.

Board-Pattern Questions-1Mark |

1. Which numeral system is also called the Hindu-Arabic system? (1)

Ans. The Hindu (Indian) number system with digits 0-9.

2. Name the manuscript with the first known use of ten digits including 0. (1)

Ans. The Bakhshali manuscript (c. 3rd century CE).
3. Write 27 in Roman numerals. (1)
Ans. XXVII.
4. What are the landmark numbers of a base-n system? (1)
Ans. 1, n, n? n3 ...
5. Which ancient civilisation used base 60? (1)
Ans. Mesopotamian (Babylonian).
6. In the Mayan system, what do a dot and a bar stand for? (1)
Ans. Dot =1, bar = 5.
7. Write 2999 in Roman numerals. (1)
Ans. MMCMXCIX.
8. Which Mayan symbol stood for zero? (1)
Ans. A shell-like symbol.
9. What does the Gumulgal word "ukasar' mean? (1)
Ans. 2.
10. Who codified the rules of arithmetic with O in 628 CE? (1)
Ans. Brahmagupta (Brahmasphutasiddhanta).
11. Write 25 in base 5. (1)
Ans. 100.
12. Name the oldest tally bone with 29 notches. (1)
Ans. The Lebombo bone (about 44,000 years old).

Board-Pattern Questions — 3 Marks
1. Write 143 in the base-5 system of landmarks 1, 5, 25, 125. (3)

Ans. 125+5+5+5+1+1+1=1x125+0x25+3 x5+ 3 x1 ie. one O, three [J and three A.
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2. Represent 7530 and 640 in the Mesopotamian system. (3)
Ans. 7530 = 2 x 3600 + 5 x 60 + 30 — groups [2][5][30]. 640 =10 x 60 + 40 — groups [10]
[40].

3. Why is multiplication easier in a system with a base than in the Roman system? (3)
Ans. In a base-n system the landmark numbers are powers of n, so the product of two
landmarks is again a landmark (102 x 10° = 107) and the distributive law finishes the rest.
In the Roman system the landmarks (V, X, L, C, D, M) are not powers of one number, so
products like L x D need many symbols.

4. What problem did the Mesopotamian system have and how was it solved partly? (3)
Ans. Blank spaces for missing powers of 60 were hard to see and keep uniform, so the
same numeral could be read in several ways. Later a placeholder symbol (like zero) was
used, but mainly in the middle of numbers, not at the end, so some ambiguity remained.

5. Write 25 in base 8 and base 2. (3)
Ans.Base 8:25=3x8 +1=31. Base 2:25=16+8+1=1x24+1x23+0x22+ (0 x 21 +1x 20
=11001.

Board-Paftern Questions -5 Marks | — &

1. Describe the evolution of ideas in number representation (five stages) with an example of

each. (5)
Ans. (1) Counting in groups of a single number — Gumulgal ukasar-ukasar-urapon (5). (2)
Grouping with landmark numbers - Roman I, V, X, L, C, D, M (2367 = MMCCCLXII). (3)
Choosing powers of a number as landmark numbers - the idea of a base, e.g. Egyptian
base 10 (1, 10, 100, ...). (4) Using positions to denote landmark numbers - place value, e.g.
Mesopotamian base 60, Mayan, Chinese rod numerals. (5) Zero as a positional digit and as
a number - Hindu system (Bakhshali, Aryabhata, Brahmagupta), which removes
ambiguity and allows efficient calculation.

2. Add CCXXXII and CCCCXIII in Roman numerals, then add the Egyptian numerals [9 lotus,

6 coils, 8 strokes] and [5 coils, 7 strokes]; state what each exercise shows about regrouping. (5)
Ans. Roman: 232 + 413 = 645; count 6 C,4 X, 51; 5 C make a D, so the sumis D C XXXXV =
DCXLV - regrouping needs different group sizes (5 or 10) for different symbols. Egyptian:
9608 + 507: strokes 15 — 1n + 5 strokes; coils 11 — 1 lotus + 1 coil; lotus 10 — 1 finger. Sum =
1 finger, 1 coil, 1 n, 5 strokes = 10115. In a base system every regrouping is by the same

number (10 of a landmark make the next), as in carrying in Hindu addition.
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3. Explain the features of the Hindu number system that make it better than the Roman,

Egyptian and Mesopotamian systems, with the role of zero. (5)
Ans. Hindu: (i) base 10 with only ten symbols 0-9 - every number, however large, is
written with finitely many symbols (Egyptian needs a new symbol for each power of 10;
Roman needs more and more symbols). (ii) Place value - the position of a digit gives its
landmark number (375 = 3 x 102 + 7 x 10 + 5). (iii) Zero as a digit removes the ambiguity of
blank spaces from which the Mesopotamian and Mayan systems suffered. (iv) Zero is also
a number with rules (0 + a = a, 0 x a = 0) used by Aryabhata and codified by Brahmagupta

in 628 CE. (v) Calculations are easy — the reason it is used all over the world.
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f%?ﬁ"l'ﬂT (Hindi Section)
FRT 8 T (TTUTE TahTEr T 1) o 37T 3 o faega e + T e Teas &7 + IS T&T (2026-
27)

AT T H S &r9gser 000

1. THT &F [SrTaT =07 g9 0T & ITAT

> FST qTYTO0 AT & &7 BT o - SIS, 99, &9, Ieid A (&=t & fgaw
(FAHTIEAT, TIOTHT, FQ) | HATIHETHATE, ART T 4000 ¥ I8 AT (Femi &
AU (o o |

> TR : FATT SO HT AT (10 F ST HTT 7 & - TS iear 5 0 (1), 77
(10), I (100), F&EE (1000), T (10%) ... 102 3T ITH AT qh A7 & | 0-9 F &
FHeh T 2000 Y I8 WA & faahtere 5T | 7 (f975) Afed & 3t & a99
TEAT T TART TRRTAT TSIATT (IR e ATl §.) § & ; AEE (F30R0T
499 T.) 7 TF Al & TG & T avs GHSTET L STieo T § TA0T (4T |

> JETT: AITHIT 800 . T 0T ST H 5 AA-BATICTHT (FITHIT 825, f&g el & 70T ;
TATTRT 5% 3T ATH & &T) AT A -fehal (TR 830)  ATRIT q14T;
TR 1100 . T TIT 3 AT H ; RS GRT 1200) T I H 590
FRTAT &l IC THT T Tiedi da o ; 1797 Tareal ad 39 AT A9 &7
AT | IO §% 'AET 3@ dgd O ; J8a? 9 (6g /AT / Bg-sr@r siw & (@=t
TET & ST TS 3T ANT &, 997 T81) | ATATE 7 ST q14 A Fower 71 arer
=9 faet & 9 a7t fafy & gemEr &)

2. s fr ufehaT
HEAT-ATH & (a7 9 & (A0 a=g=41 3 Afv=a » arer A9 A & e

T&-Ud GITfd a1 & | fafr 1 - Sfear/ass : 57 7 & 9w s S (3, 7 a=gei

frasr Sfeat arfaw) | fafw 2 - safs=r/ATT st a, b, ¢, ... 2 (FfTaTeET 26

qare) | fafw 3 - fafea g LIL 1L 1V, V ... (8T 70 e SeaT &7 3= ) |

TJEIAT, AT AT (AT AT &7 AT A=A G 1T TGl & ; ffad Tgfa & A 3i&

(numerals) % (0, 1, 5, 36, 193 ...) | FST &I TorT: STSAT SATSTH TET - T S{SAT FaTc]

& & f@asr e e =9rfE T |

3. 3, TSI §&4T Tgiaan

> WO & ST : T =1 (T & §9F 91 & 300 &l A9 A a7 & |

> T e 1 BT a0 & [OT0 Uah (97T | 9= g1 (SToror ST, 29 fFerT, s
44,000 TY ) AT ST &F T (&, 20,000-35,000 ¥ I FEH LT 1T & |
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> 2% GHET H RTAT - THATA (ATETAET) : 39 = 1, IAET = 2, SREC-IAAA =
3, IRMEL-IREL = 4, IRET-IREL-INI = 5, IRAL-IRAL-IAEL = 6; 6 T ATIH
F g, HT T | TINAT UET &7 TE A1 Sl (TFRT0r STATT) 17 JEA (ITaI0r ershiar)
AT E, S d 950 57 & - T dTT TS 9 |

> HHE-AHRT AT (=TT F9ET (2, 5, 10, 20) H (=T 307 997 & v sres /o w@T |
T U& A7 & I TIAT 4 TEq0 3 97T 7, 699 5 & 997 & (@0 =s (@@=
V) T |

4. QAT AFF
TN H I EATT:1=1,V =5,X =10, L =50, C = 100, D = 500, M = 1000 |

AT &l A -IeIT AT & 0T & €9 F fo@r, 999 27 9 [Fa=r &7 9 3a-1

ART127=10+10+5 + 1 + 1 = XXVII; 2367 = 1000 + 1000 + 100 + 100 + 100 + 50 +

10+5+1+1=MMCCCLXII | s & & 7B YleT e gemr8: 1V =4, 1X =9, XL

= 40 (FHT T&T - XXXX T Fe1aT 9T | T8 FAFT TG (T 891 Irarear 5.9.) T

faafara g5 3T THT ATHTST & 919 Sell | HIHAT : I T5 1, Tt & 647 3174

FTHA TET, T HARI (FFATHRT x 3T +) T RS ; SAST H AL T TR

IR, 99 5 C [T Ua D | T T0ET & A0 ST9&d T3RT & o |

\Y X L C D M
5 10 50 100 500 1000

5. JATITT & fa=me - fae vgfa

> e vgfa @ T 3000 £.9) : Fie-9e97 =410 1, 10, 100, 1000, ... - 7 TH
fragett & 10 74T, $9{ET g9 10 Y 9T | &% &7 379471 =9 (| = 1, N = 10, FSAT =
100, FHA = 1000, FTAT = 10* ...) 1324 = 100 + 100 + 100 + 10 + 10 + 4 = TIT FHSeAT,
ar N, I SfeTT |

> SATHTC-n TG : (F) THAT HTeA-Te0¥ §%&4T | &7 30T (7)) §€ 30T = (5ot x Ffe=a
SRl nIHWM—WF@Tlf:n":l,n,nz,n3,...ﬁ:|'1;ﬁ'=33lTﬂ'lT10 (EIHAT) | AT
TATE Tl ST -9 1, 5, 25, 125, 625, 3125 (A0 O O ...) &, JMETT5 7 ; 143
=125+5+5+5+1+1+1=00000AAA | TR 7 & TA-TT: 1, 7, 49, 343,

> AT & AT : (1) TS : 857 g AT o7 9eaE" &30 - (e fia-9eue & 10 =
T &7 | (FEg ST & &1 STET) | (2) TOIT 2 &7 HIoT-9eI ¥ SATAT T RS T
I -9eT §&AT 7 (10° x 10° = 10*™) 3T TS H=ITAT & (AW faawor = s wean
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& 10 & IUIT 7T 92 5¥ (e 30T Hid-Ted 92 FaT Sf1dT & | U9 F I8 FfeT &
F e HTeT-9cI¥ Uedh G3AT &l 91 A81 & |

> A9 (1197 AATSET) : TATAT ATAT Foeddh ; & LAT 10 il STAT I ; LT & FHIC AT
HEET 5 & FOEY | 3426 = 3 A, 4 9T, 2 TETE, 6 T&TS | 2907 + 43 TS & (A0 &1
FT eAdh I¥ TET, HTch Udh AT ATAT 3T U Y@T & 10 Fl SATAT 6T & | F qZeA T |

> FHT: 10 & Il "1dl & (A AT (e, (6T FET (@T #70S, 107 a6 &r
&) | FHTT : ST+ AT

6. ST AT Tgiaar

> AT AATE @EETT) - AT 60 (Y¥e®): 1 307 10 & i F id 1-59 90 & ;
g A9E @l ferfa Jier-9eI¥ 94T (1, 60, 602 = 3600, ...) TATAT & ; 60 & &I 91T 60
T e aT T8 = AT1640 = 10 x 60 + 40; 7530 = 2 x 3600 + 5 x 60 + 30 | SHHT
T 1 52T = 60 A+, 1 A9 = 60 8= & 997 7 | 99T : e = fewg=r sfe
T, TATAT Udh 3 5 TRT T T&T ST qehdT 9T ; T8 SIT-03& (e ([ 974T)
AT, 7§39 7, 3d 7 81 |

> ATAT (3T-109T TATSAT 5.), 7T SRGET: Sa 7 €7 7 a41; [-19F f[au fag = 1,
TSr = 5; e Ssa e 9 ST o, Hier-9e9 1, 20, 360, ... (FHET 360, 400 T&T -
VT I A ST & dEWN) ; I & (10 GIIT &7 (e | T8 F=41 3r9e-20 TEfa
TET, FATAT TUET e |

> AT S o d (3T AT €. & § 1797 AT @ T 10, ST AW ; 1-9 =T
T ; TT (FATHT) AT T (RSN T I & AT G-I & AT qT(eh S0
HAT fared; o BT B ST T fe@raT (2634 =2 x 102 +6x 102+ 3 x 10 +4) |
=7 foes & 9T 77 O fasfad s a1 Tg i g1 |

> &g EeaT vgfa: 3w 10, 37 {985 0-9, ST A1, 87 &9 W U 3 ; 375 = 3 x
102+ 7 x 10 + 5 | 37 & €T H 0 7 & w7 200 3.7 TF 4T T§ AT {7 & - AT
(499 %) TTHR I (0 +a=a, 0 x a = 0) TN [AT 3T TERT (628 §.,
FATRIETEraGId) T 0 F G AR &l HGTIT (RAT ; FHUTcHS GATHAT & G
T T (ring) T (+, —, X H GG ST TS0 T [q9ATT &l i TET | RS 9T
&, HitHa ey, 99 TUET - SEfAT 9 a1 6 T30 #dr R

7. §qT-Feqr & faaet &t fasmE
(1) Ts H%AT & GHET H QT (SRMET-IRET-IAM) — (2) Hio-Te T Gt &

qHg (IV X L CM) - (3) fFHT S%=ar &t 91at il {1er-Ted 7 AT - AT &1 =12 (1,

10, 10, ...) — (4) ferfa & Frer-aed< ToAr - ST AT (1729) - (5) 0 &1 fa=mw,

ST 30 3T H@AT &A1 &40 H | Tgiedi QreT a7 7 (qafda T8l g3 - Hqe! giaae

e Afeet 7 |

MERIT SPRING — NOTES BY ABHISHEK SIR Page 15 of 24

More Notes Game Zone Virtual Labs Mock Tests Question Bank Daily Current Affairs Video Lessons

Notes, tests, games & virtual labs for Class 6-12 — sab kuch free sikho: www.msroh.in


https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in

Class 8 | Maths | Chapter 3 MERlT SPR'NG

A Story of Numbers
Teacher: Abhishek Sir « Free notes at msroh.in

msroh.in * Notes by Abhishek Sir

m

= CRAIRTIALS

AT g FEgeAr, AT AT feat & Hfv=a e arer A
ST |

I (F=ITH) AT T ATAT (A ad (em /e |

T&-UF G &L T & ATHA & oldh Udh e § ST |

EC IR EY e =g & e o e

HIoT-IeT §&dT AU HoT e aTeT Ha G |

ATITC-n TG 9297 1, n, 0% 0 ... (n & =T |

TYHAAT TG HTHTT-10 TFIT |

SIEIRE IR A T) Fores & feufer gerehr dfrer-aeue gvear aor wver 2 |

-0 / Faa e & ey Bg o wd 5T T & |

yie® HHTT-60 (HETTETHATE) |

ST /& T B Tq & FeATaT / GfaT =7 |

CEC) TUET & (0 @A /AT aTAT A |

CIRGIEHE IR R e

> TE=:11, V5, X 10, L 50, C 100, D 500, M 1000 - I &, AT A&, OIT Hic |

> " =ma 10 (1, 10, 100, ... 3199 45, B A9 151 ffET fie-aew & 10 =
ATEAT |

> STTC-n {IA-9e97: 1, n, n?, 03, ... &7 HIA-Te & UARA H1A-Te97 |

> HAMETHATS : AT 60, ST JT, ST -7 ddcT a1 7 7147 : {95 1, 787 5,
HAT-929T 1, 20, 360 |

> T BE : A 10, B A, FTHT/AT a0-a0, 99 & (A4 (3T |

> &5 39T 10, 3Td 0-9, BT AT, 0 3 AT G3AT ; FITAT AT 38T Irarear

T TR 628 5. |
> FATYTE b 7 AT : HIT-Ted T =TT & YT, 9 25 = 31 (AT 8) = 100 (3T 5) =
11001 (FATETE 2) |
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g7 faam 7 s fr sgar a9
qrieTahT : AT TEIaar i go=r
AU ITITT ST ATT? |2
&/ Sfeat ATE ART &
AT 2% R T
AT AT AT IVXLCD SR

M)
T

e 10
AGIrEHa |60 T H BT (Fdel
= H)

R
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qTET 20-34T (1, 20, 360) gt CINTREE
CICIRC S 10 gt fraa e
fEg 10 at e 0 AT FwAT
qTieTaT : 25 SAAIT-AAIT STHTU H
ATITT =T O ED
10 2x10+5 25
8 3x8+1 31
1%x25+0x5+0 100
2 16+8+0+0+1 11001
FATHTE : STHTL-n {TT-IuT I5id § 9847 for=ir
-9 1, n, HIT B eT AT 2T fha=r 917 B HTA-TIT &l
n’, ... g99E | > | TECEIH ST | > | FEET R ; Ferew; | > | fidr fomr (7
T qreT < ar BT graro)

TS 51-54 (TOrq I=9T 3T Figure it Out) - SFeTT & = & W& Q1-Q3; fafer 2 (3rar)

FT 26 § TS FEI d& I2T4T; SFSAT q AT, TETT, JUIT, WT &l fafer; ST §=AT

ECARKCIE N
3T Q1: B T & [T Uah SST 74T ; 57 WTH AT &l S(SAT | [HATAT - q=7 SST
FT T U T & 7 | Q2, Q3: T HST &l &7 T & (AT Udh SST JATHT AT ATST
FATAT; T=T SFEAT qATAT & foh ST fehaa=IT T IR W | STeT¥ &t §14T: STUS J 26
(BT ITYT & 39 orart o fniv) | fafr 2 &r faeame:a, b, ..., 2, [T aa, bb, ..., zz (AT
ab, ac, ...) 3s | ST : ST - TAT &7 ATt ; werT - Sfeat Aaraae a=5t =T,
TUIT — ALTEY GHE FAT6RT AT STSAT (T3 I - ATl T AT & THe T30 AT
g T T91 STSAT QT | AT TGiq : GoAT Ia7 (et &1 & {r gera
HTHA) |

TS 56-59 — [T GEAT-ATH ; T AL H [ha=T TEqU (ST § ; Hae 5 % G

FTerer aTelT Tgfa & 1345 %9 fe=TU ? Figure it Out 7.59 : TAT 3 (i) 1222 (ii) 2999

(iii) 302 (iv) 7151
JAC T HATA:3=2+1,4=2+2,5=2+2+1,6=2+2+2 -2 F GHal H (&7
T | T A9 H ATTHAL ART TINAT 4 TEU a7 T & | HdA 5 6 GHET T TG
T 1345: 1345 + 5 = 269 HH®, T GH& -9 269 I f@@=T =77 - a5
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AT | TA: (1) 1222 = 1000 + 100 + 100 + 10 + 10 + 1 + 1 = MCCXXII (ii)
2999 = 1000 + 1000 + 900 + 90 + 9 = MMCMXCIX (iii) 302 = CCCII (iv) 715 =
DCCXV]|
TS 59-60 — AT AR § STET (a) CCXXXII + CCCCXIII 3T (b) LXXXVII +
LXXVIIL UT A V x L, L x D, V x D, VII x IX; CCXXXI 3 MDCCCLII &T T |
3T (a) 232 +413 =645 M M6 C,4 X, 51; 5 C =D, AT D C XXXX V
= DCXLV (DCXXXXV T for@T Jmar &)1 (b) 87 + 78 = 165 = CLXV | USRS (AT
- THT): Vx L =5x50=250=CCL; L x D =50 x 500 = 25000 - M & =T o=
TET, TATAT M & 25 I fA@= T §9TT; V x D = 5 x 500 = 2500 = MMD; VII x IX = 7
x 9 = 63 = LXIIT| CCXXXI x MDCCCLII = 231 x 1852 = 4,27,812 - §9& (70 M &l
427 I fsgey DCCCXII foa=T &1, foteer T urT &t wfedrs faedar 871
Figure it Out T. 60-61 — 1. Y9I ARGTATI & U &IT-GHE & AT AT - T T3
& (T ST S AT-ATH A FT TAT S & ? 2. THEATA : AT (w1 T (i) (I-3-
I-3-3) + (I-I-I-I) (ii) (I-I-I-I-J) — (I-I-I) (iii) (F-I-I-T-I) x (I-I) (iv) (8
FHMEY) + (3-3) | 3. fEg vgfa & I F1 areAt faRvard |
3T A1 (AT ITL, HIT ATEAT) : HAT-Ie (T AT T&l T & TR s o 3T
AT HHT AT (G AT H AT, TATAT &L TRl T &l AIAT TR &7 | T2
ShEL =2, 3T =111)9+7=16=IFRMEL 8T (i1) 9 — 6 = 3 = IRFL-IUIA
(iii) 9 x 4 = 36 = IHMEL 18 T (iv) 16 = 4 = 4 = IREL-IHREL | (SS = AT AT
SIS ; |ETd = (AL G ; UM = TG UAT ; AT = JH7 1 |)\;r3:%‘<gq?:§ﬁ-r: (1)
SI AT, (i) 3@ 0, (iil) Had &9 el & R8T W 93T & a9 +, —, X, + & 9%
T | I (e A F e, s € T st T dfe |
TS 61-62 - FAET Tgfa: T1. 10458, 1023, 2660, 784, 1111, 70707 v T=r=Ar | 2. few
T & fAET o R demTei F 8 2
Sa<: e s | = 1, n = 10, ST = 102, FAA = 103, ITEAT = 10*, 3T [oeg =
10° ... &% faey &r firerer femar: 10458 = 10000 + 400 + 50 + 8 — 1 37T, 4 FSedl, 5
N, 8 =T 11023 = 1000 + 20 + 3 — 1 FAA, 2 N, 3 SFSAT 1 2660 = 2000 + 600 + 60 —
2 FHA, 6 FSAT, 6N 1784 =700 + 80 + 4 — 7 F=eAT, 8 N, 4 AT 1 1111 = | FAA, |
FseAT, 1N, 1Z27170707 =7 x 10* + 7 x 10? + 7 — 7 3nfe=t, 7 d=steat, 7 2feat )
T2: 3 (i) 276 3T (i) 4322 & (ITETTH & 3L ) |

MERIT SPRING — NOTES BY ABHISHEK SIR Page 19 of 24

More Notes Game Zone Virtual Labs Mock Tests Question Bank Daily Current Affairs Video Lessons

Notes, tests, games & virtual labs for Class 6-12 — sab kuch free sikho: www.msroh.in


https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in

Class 8 | Maths | Chapter 3 MERlT SPR'NG

A Story of Numbers
Teacher: Abhishek Sir « Free notes at msroh.in

msroh.in * Notes by Abhishek Sir

TS 63 — ATITE-5 T5q (A = 1,0 =5, 0 = 25,0 = 125, AELETT & = 625): 1. 15,

50, 137, 293, 651 foTT | 2. FT IS G&AT &S A1 AT GHAT 2 T3, IATYTL-7 AT

ATITC-n & HIA-TT |
IaC: Tl (e &) : 15=3x5 - 000150=2x25 -5 Q0 1 137 =125+ 2 x 5 +
25 O00AA1293=2x125+25+3%x5+3 50000 AAA 1651 =625 +
25+ 1 — (625 & &) O A | T2: & - I (0), TR TEfd & THAT (e T81 7 | T3
I 7:7°=1,7'=7,7>=49,73 =343, ...;39Tn:n’ =1, n, n% n°, ...

T8 64-65 - FHET 37 SATST (i) [9 FA, 6 TSI, 8 SFEAT] + [5 FSwT, 7 SFeAT (i) [1

FAA, 8 N] + [4 N, 6 SFSIT]; JMIT-5 F TSI [O OO O AA] + [OO0 O OO AA]
I : ATRITHT TSI ETh & (A T TSI TS & | (i) 9608 + 507 : SfSAT 8 + 7= 15> 1
N+53RT NI +1=1:FSAT6+5=11 - | FAA + | FSAT; FAA 9+ 1 = 10
— 1 AT | AT = 1 ITTeAT, 0 HHAA, 1 FSedT, 1.0, 5STEFT = 101151 (ii) 1080 + 46:
EfeTi 6;N8+4 =12 | FSAT + 2 NI FNT = | FAA, | F=AT, 20, 6 AT = 1126
A5 TEAT = 125 + 50+ 5+ 2= 182, AT =375 +25+ 10+ 2=4121 A2 +2 =
4,01+2=3,02+1=3,01+3=4(HE5TF T8l TGAT, [THHET T&I) -
OO0 OO0 LI AAAA =594 |

T8 66-68 — N (10) F IUIT: (1) N x N (ii) FSAT x N (jii) FAT X N (iv) ITAT X N3 FSAT

(10%) &: N x FSAT, ST X FSTAT, AT X HSAT, AT X HSAT 3 3T+ TUTHA AT (i)

(5FSHET + 2 N + 2 SFSAT) x N (ii) @A + N) x N | FAT IE IO AT 5 F AT ET

ATITCH FET & 2 N F IOIT &7 797 2
ITC: ATA-TT &N 10 T IO HTA I AT 1A T fJaqarg: nxn= 102
(FSAN); HSeAT x N = 10> (@A) ; FAA x N = 10* @A) ; ITAT x N = 10° | 10> F
IOIT: 103, 104, 105, 108 1 3= : N x (10%) = 10°; FSEAT x FHA = 10°; FHA x FHA =
105 AT (10%) x (10%) = 1001 (i) (500 + 20 + 2) x 10 = 5220 — 5 FAA, 2 FHSeAT, 2
N1 (i) (1000 + 10) x 10 = 10,100 — 1 STTAT + 1 FSEAT | T - AT 5 7 (52 x 5° = 5¢*h)
A FT AT -n TG H &7 HIA-Te4 T & TR HIA-9e7 g1am & | F=7: 0 (10) &
TUIT 7T 92 &7 (e, 3ot Jir-9e9? & (e W Sar Jmar £ |

T8 68-70 — STaHH : 2907 + 43 FH ATs ; Figure it Out: W1. 747 fAer fagg 10 3T

ATIH L AT G&HAT & ? 2. MHT-4 THIT TATHT 1 F 16 TATAT | T3, FATY ATHTT-5

qgia # 5§ T &7 71997 |
I : ATHE : 2907 T 43 T TAT A @, ek 9T AT 7 + 3 = 10 TH/S &l
T8 SRTSV@T 97 | A&7 T2 0 + 4 + 1 = 5 (T@T & FIL UF HAH) ; A 2950 |
T1: TET - ffET T - TeIT & 10 & 3T AT -9 & | § &1 omam & | T2 (T
THT): - Tev 4= 1 5L, 4'=4 5 A, 42=16 501 1=L,2=LL,3=LLL, 4=
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A,5=AL,6=ALL,7=ALLL, 8 =AA,9=AAL, 10 = AALL, 11 =AALLL, 12 =
AAA, 13 = AAAL, 14 = AAALL, 15 = AAALLL, 16 = [J1 W3 : 5 & I[UIT &7 97 &7 95
A AT & g wIar AT g (A - 0,050, 0 - O, O - =17Em) |

I3 70-76 - Figure it Out: AETIETTHIATE TGl 9T (i) 63 (ii) 132 (iii) 200 (iv) 60

(v) 3605 ; ATAT g F T (i) 77 (i) 100 (iii) 361 (iv) 721 |
ITC: HATIETTHATE (AT 60 ; BITT-27-2IT FHaT @l (e fer@h): (i) 63 = 1 x 60
+3 - [1][3] (ii) 132 =2 x 60 + 12 (10 + 2) — [2][10 3T 2] (iii) 200 = 3 x 60 + 20 —
[31[20] (iv) 60 = 1 x 60 + 0 — [1] T FhTE HT T T T (v) 3605 = 1 x 3600 + 0 x 60
+5 - [1][R=E)[5) 1 gm3T ([dg 1, 9gT 5, /9T 0; T = Ta7s, ST = 20, 399 FIL =
360): (i) 77 =3 %20+ 17 > FIT 3 3 fag), 7= 17 B 7gT + 2 f&7) (ii) 100 =5 x 20 +
0 — HIL 5 (TFH Tg), = 9T (i) 361 = 1 x 360 + 0 x 20 + 1 - 1 fag /&ar/ 1 fag
(iv) 721 =2x 360+ 0x 20 + 1 » 2 fag /&dr / 1 fag |

7% 80 - Figure it Out: 1. AT 4 T AT {IT ITLU-ATL  FIT & 2 Hael 0T q 41

T fTR@TT 3 FT 3T T THIC & T&T AT q&haT & 2 2. 'IHMET AT 'IJAIT & 3{H

AT ATITT-2 TEFT TATAT ST AT & FoAT Fl
IO T : FqTET (0T 2T &ATAST @) B €T TET-AW & AT I & S0 6l
AT & & ATl 10 FI F7d SIS T &l | Hhad FTH: 41 =qX = e @ s (|
|): O T TET ar s9 41, 14, 23,32, 122, 5 ... T 9&T ST GhdT & (5 SST Al AR H
Fie &7 @IS T TN | T2: AW 2 & AT ar 3fd: IO = 0, IdET =111 =
IR ; 2 = Ih[HL U ; 3 = IhMEL IR(EL ; 4 = IRMEL IUTEH I ; 5 = IhEL
ST IRMEL; 6 = IRMEL AL LT ; 7 = Ih(EL IRHL Ih[HL ; 8 = IJh[TL
SARIGESARIGESAIR IS (W'Fﬁ_q'rﬂ? 1,2, 4, 8) | Uil 3 =3hEL-309, 4 =
SRMEAT-IRET, 5 = IRET-IREL-II, 6 = IREL-IREAL-IREL AL 6 & 30T G,
TET () | TAAT: THT H dhdeT &l 968 AT & e -9 (1 3T 2) &, TT ATT-2
BT JIT B 3Tl F 57 HAT qd T5 9T & STdidh AT H 57 2 9 #4T8 1
e & |

TS 80 - ¥3. efs STra=T 3T HqETaT # f€ o3& 3T 0 FgT A5 Ul & ? & (94T

STraeT FET &1AT ? 4. TE AT haeT 8 JITAIT SI1 : SATITT 8 3T AT 5525 A

JATYTT 8, SATITT 5 3 3T 2 # forEr |
ITC: W3 (FAT I : GHRRT, Th-oA@T, 7T, B 797, faferaqT, a=ges,
tifaafar, fagmer, gaarr =7 fafecaT & ygnT &g 8= i 0 & fear a2
HEATU, (A= T- R T 37 T £1aT 30T AT Teheilan T (T a5 STHT
TEAT | W4 : 8 IT(AAT Tl AT Ead: ST 8 §aT, n = a8 + ... +a,8 + ap hadA A
0-7 F T (AT 5T AH0-4)125=3x8+ 1 5> AT 8H31;25=1%x25+0x%5
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+0o3MUTS5H100:25=16+8+1=1x2*+1x22+0x22+0x2+1 - 3T 2
T 110011

ety T-13
1. fo si-Tgfa aY g i sfraga 2 (1)
ITTC: 0-9 At ITAT (g (AT H&aT Tg T |
2. §T Gigd a9 HAhl & T8 JTd TAT qTeAT TIgIATT &r AT 2 (1)
I : THITAT TS TATT (T ST SraTear §.) |
3. 27 & AT A& | fe=@r i1 (1)
39T XXVII|
4. ATYTC-n TG & AT-qET AT-T &2 (1)
3d<:1,n,n% 0, ...
5. fRer ST EaT < T 60 T fRaT 2 (1)
ITC: AT HATE (ST |
6. ATAT Tgia # Mg ik wErarawia g2 (1)
ga<:fag=1,9gr=5\1
7. 2999 &Y THT (i 7 for@r | (1)
I9<: MMCMXCIX |
8. ATAT TE(q & Y & 0@ Ar=r-ar g 9w 2 (1)
I 9T 54T A |
9. T[T ek 'IRTAL & oY ? (1)
SaYT:2|
10. 628 . 7 0 F GT HRITTUT & (93 [ha=r Aqreqa /T2 (1)
I : TR (FTarehedgid) |
11. 25 T MUTT 5 § fomT 1 (1)
397: 1001
12. 29 fem=IT qTeqT q99 QT el g3 1 &1 a1 2 (1)
ITC: AT £ (T 44,000 Y T |

qre-9ed Y9 - 33

1. HIeT-TeUT 1, 5, 25, 125 qTeAT ATTC-5 Tgid 7 143 fo@r 1 (3)
I 125+ 5+5+5+1+1+1=1x125+0x25+3x5+3x 1, T T&d O, AT
O AT AT A
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2. AGTIIETHATE Tgid & 7530 3T 640 T (3)
I 7530 = 2 x 3600 + 5 x 60 + 30 - THE [2][5][30] | 640 = 10 x 60 + 40 — THE
[10][40] |

3. ST ATAT TGl A T AAT TEIT & AETT F1 8 2 (3)
I : AT -n TH(T H HIA-IT n &l T &1 &, TATAT &7 HIA-TeIT FT IR
T T -Te? grar & (102 x 103 = 10°%) 377 faavor e ser s & gar g | e |
TA-907 (V, X, L, C, D, M) U&h S%&AT &l 9T1d A&l &, 39T L x D S [UHeT §
EEG R R XU

4. AGTIETIAATS, TEiq F F9T GHET 4T 0% 39 Aifod €7 & go=mar E@r? (3)
ITC: 60 I FET ST o0 (LT ST ST A GHT T Hic 9T, THAT Th T
3 Fs a8 T TET ST Gehd T 9T | T2 H S -7 e (I STE9T) 34T, I Hq:
AT & §19 7, AT H A&7, SATAU Fg, I a7 &7 |

5. 25 &0 STYTT 8 ST ST 2 7 for@r 1 (3)
AT AT 8:25=3x8+1=3113Ma¥2:25=16+8+1=1x2*+1x2>+0x
224+ 0x2'+1x2°=11001 |

fEdedyoT St [/ /1 FB

1. F&aT-fEqor & fa=ei & faare & I Sr 3STEr §ifgd 99Tt | (5)
I (1) Ueh H&AT 6 GHAT H (AT - THETA IREL-SRET-3TIM (5) | (2) HTeT -
T §¥ATH & q98 - 199 1L V, X, L, C, D, M (2367 = MMCCCLXI]) | (3) feheT
HYAT &l FTAT &l I -TeT FA4T — AT & a9, S99 G690 s mam 10 (1, 10, 100,
.. | (4) Ferfa & Frer-geI¥ T9IET - S 71, S J9IeTH91s AT 60, 74T,
THT S 3@ | (5) T, T A AT H&AT a1 £91 7 - &g Tgfq (F=erme,
AEE, TR, ST I [HeTdr & Y 9 TUET §9T Fdl & |

2. QAT 3ThEH CCXXXII X CCCCXII TTET, FAe faey o [9 F0eT, 6 T, 8

SfeaT] 3T [5 FSetr, 7 SFSAT| FUST; TATHN [THHES & S H 41 47 [/ € 1(5)
AT TAT: 232 +413=645;6C, 4 X, 51T 5 C G D 914 §, s9f@@ a1
D C XXXX V = DCXLV - [A9H&ET H{ HT-AAT [l & [T IeAT GHE -ATRT (5
a7 10) ITET | {6 9608 + 507: EfeaT 15 » 1 n+ 5 Sfeat; F=er 11 - | FAA + 1
FScAl; HAA 10 - 1 ITAT | TWT = 1 37T, 1 FSeAT, 10, 5371 = 10115 | 317
TG H &7 [AHHE U &l 96T H &[aT & (FET J1er-9e47 & 10 & 301, S9
fEg Srs A gTfEeT |

3. fég e vgfa & 3 faRvard sarei S & U, fE o) aurrerfagTs
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TEIqdT § IgAL AT & 3 L A T qiga | (5)
Ia<: &g (i) 31T 10 317 Faer a9 (o5 0-9 - fma=r JF a=t g difaa ara
ferT ST & (e & 10 i 57w & fow 73 o, o9 & o erfus o
FTET) | (i) ST AT — 3 af (i 39ar Jier-9ed ¥ §9&3T gardr & (375 = 3 x
102 +7 x 10 + 5) | (iii) 3@ & €T 7 I FT ST Al 39 IAH Al [HeTdT 8 96T
TAIETIHATS, 3T AT TGadt SJ=ar 47 | (iv) I+ U G497 4T & e =T g (0
+a=a,0xax=0), = AT T TIN0T [F=T 7 T80 < 7 628 5. 7 Haferd f@ar |
(v) TTUEIT &Y & - SHITAT 78 I fava § wgad & |
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