Maths Chapter 3: /Vumber Play
3TEATT 3 - FITI I Hel

Chapter Review
o Mumbere are wot only for counting — they tell ve things, make puzzlec, form

beauvtiful patterns, help us estimate and even win gamex'./ In thic chapter
we PLAY with numbers: we find cupercellc in tables, place numbers on a
number line, count digite, find digit cums, make palindromes, meet
Kaprekar'c magic number 6124, do mental mathe, and learn about the
Famouvs unsolved Collatz problem.

o Many of thece ideas look [ike games, but each has a clear reason behind it.
For exam/b/e, in the game of 21 the ,b/ayer who bnows the pattern
(numbers 1, 5, 9, 13, 12, 21) always wine. Learning to think ctep by <tep
with number¢ and to follow a cet procedure ic called computational
thinking.

o Some probleme about numbers are very eacy fo ack but extremely hard to
answer — the Collatz conjecture ic still uncolved. So keep exploring, try

many examples, and afways give a reacon for what you find.

Detailed Notes

1. Numbere can Tell us Thinge (3.1)

o Children ctand in o line and each say¢ the number of TALLER neighbours
ctanding next to them: 0 if no neighbour i taller, "1’ if one neighbour is
taller, 2’ if both neighbouvre are taller.

© End children have only one neighbour, co they can never cay 2. If all

children are of the same height, everyone sayc 0. Two children next to each
other can cay the same number.

 For 5 children of different heighte: ctanding in order of height (chort to
tall) gives 1, 1, 1, 1, 0. The sequence 1, 1, 1, 1, 1i¢ impossible (the tallect
at the end cannot cay 1 ). The sequence 0, 1, 2, 1, 0 i¢ poscible. At most 2
children can say 2.
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2. Supercells (3.2)
o In a row of numbers, a cell ic a SYPERCELL if ite number is larger than

all ite adjacent (neighbouring) celle. Tn a grid, neighbours are left, right,
top and bottom cell.

The largest number in a fable is alwaye a supercell: the cmallect number
can never be one. A table without repeated numbers always hag at least
one cupercell.

To get the MAXIMUM cupercells, make every afternate cell a cupercell. For
weelle: if niceven o5 n+ 2 cupercells; if n ic odd — (n +1) 2
cupercells.

3. Patterns on the Number Line (3.3)

Place numbere by looking at their thousands, hundreds and Tens. Example:
2180 lies a [ittle after 2000, 2259 lies between 2000 and 3000 nearer to
3000, 9950 i¢ very cloce to 10,000, 1050 ¢ just after 1000.

To read a number line, first find the gap between two marks (for example,
2010 and 2020 are marked with 5 ctepe — each step is 2), then label
the rect.

4. Plaging with Digite (3.4)

Counting numbers by digite: 1-digit = 9, 2-digit = 90, 3-digit = 900, 4-
digit = 9,000, 5-digit = 90,000.

DIGIT SUM = add up the digite of a number. 65 — 6 + & = 14; 176 —
T+ 2+6=145495 = 5+ 4+ 5 =19 - different numbers can have the
came digit sum.

Digft cum of 3—0(/9:‘7‘ numbers with consecutive e/fgftc (723, 234, 345 } =
6, 9 12, 15, 185, 21, 29 - a/wayc a multiple of 3, but the paftern ctope
after 789.
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+ Digit Detectivee: the digit 7 occure 20 times in numbers 1-100, and 300
times in 7-7000.

5. Pretly Palindromic Patferns (3.5)

o A PALINDROME reads the came from left To right and right to left: 66,
5498, 575, 1111. 3-digit palindromec with digite 1, 2, 3: 111, 121, 131,
212, 222, 232, 313, 323, 333.

o Reverse-and-add: ctart with a 2-digit number, add itc reverce, repeat
until you get a palindrome. Example: 12 + 21 = 33V . 47 + 24 = 121V .
For 2-digit numberse we always reach & palindrome; for 3-digit nombers
nobody knowe = it is cucpected That 196 wever reachec one!

o Puzzle: 5-digit odd palindrome, ¢t digit = double of u digit, b digit = double of
t digit — 12921 (Twelve thousand four hundred twenty-one).

6. Kaprekar'e Magic Nomber (3.6)

- DR Kaprekar, & cchool teacher from Deviali Maharashtra, found in
1799 2 magical paftern in 4-digit numbers.

o Cteps: take a I-digit number (not all digits came) — A = biggect nvmber
From its digite > B = emallest number from its digite - ( = A - B -
repeat with (.

o Example 6352: §632 - 2368 = 6264; 6642 - 2966 = 4126; 2641 - 1467
= 6774. Then 72691 — 1967 = 6124 again and agaiu./ Co 671729 ;¢ called
the KAPREKAR CONSTANT.

o For 3-digit numbers the repeating number is 175. Example: 321 - 327 -
123 =198 — 987 - 189 =292 o 9722 - 27?9 =693 —» 963 - 367 =
599 - 9549 - 459 = 495.

2. Clock and Calendor Nombere (3.2)
o Clock palindromec: 4:94, 2:22, 3:33, 10:70 (kepeo.ﬁng), 11:11, 12:21,
10:01, 1:01, 5:50 ... On a 12-hour clock there are 57 palindromic timee (9
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hours x 6 + 10:01, 11:11, 12:21).

Dates: 20/12/2012 repeate the digite 2, 0, 1, 2. Similar dates:
20/04/2004, 20/06/2006. Palindromic dates (read the came both ways):
11/02/2011, 02/02/2020, 12/02/2021.

Calendars do repeat after some years, depending on leap years. For example
2021 and 2027 have exactly the came calendar.

8. Mental Maths (3.8)
MNumbere in the middle column can be uced any number of times to make
the farget numbers by adding. Example: 38,800 = 25,000 + 400 x 2 +
13,000; 3,900 = 1,500 + 1,500 + 400.
7,000 can NOT be made becavse the only middle nvmber emaller than
7,000 i¢ 400 and 1,000 i¢ not a multiple of 400. 14,000 = 1,500 x § +
400 x 5; 15,000 = 13,000 + 400 x 5; 16,000 = 1,500 x & + 400 x 10.
Only 1,000 cannot be made.
Adding and cvbtracting: uce both operations. Example: 39,800 = 40,000 —
500 + 300 + 300.
Digite and operationc: 5-digit + 5-digit can give a 5-digit or 6-digit
number; 5-digit — 5-digit can givea s, 9, 3 ... digit nomber. The biggest 5-
digit difference ic 79,999 - 10,000 = §9,797.

9. Number Patterns, Collatz and Ectimation (3.9 — 3.11)

o Number patterns: do not add one by one — group equal nombere and
maultiply. Example: figure (a) has 12 fortiec and 10 fifties: 12 x 40 + 10 x
50 =450 + 500 = 750.

COLLATZ RULE: start with any number. IF EVEN — take half. IF ODD
— wmultiply by 3 and add 1. Repeat. Example 12, 6, 3, 10, 5, 16, 8, 4, 2,
1. Collatz (1937) guessed that you always reach 1 - nobody has proved it
yet! It ic a famous vacolved problem.
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ESTIMATION: when exact count ic not needed, a rovgh quess ic enouvgh.
Example: class of 32 + 29 + 35 ctudents ~ 100; 5 clasces (6-10) = 500
ctudents.

10. Games and Winning Strategiec (3.12)

o Game 21: players add 1, 2 or 3 and whoever caye 21 wins. WINNING
NUMBERS: 1, 5, 9, 13, 12, 21 (differ by 4 = 1 + 3). The FIRST player
wing by caying 1 first and then always bringing the fotal fo the next
wihm'hg number.

Game 99 (add 1 to 10): winning nomber¢ are 11, 22, 33, ..., 79 (differ by
11 =1 + 10). The SECOND player wine: whatever number (1-10) the
Firet player coys, the cecond adds enough to make 11, and co on.

Rule: if one can add 1 to k each turn, the winning numbers are separated

by (k+1).

Important Formulag / Values
Digit counts: 9, 70, 700, 9,000, 70,000 (1 to 5 digit<)
Kaprekar: 1-digit — 6174 3-digit — 975 C=A-8)
Collotz: even — 0+ 2 ;0dd - 3n+ 1
Max supercells: n even — w2 ; nodd — (n+1)/2

Key Terme
guperce// — A cell whose number is greater than all ite neighbours.

/Veighbourr - Celle immediately left, right, top and bottom.
Digit sum — The cum of all digite of a number.
Palindrome — A number that reads the came both ways.

Reverse-and-add - Add a number to its reverce, repeat until palindrome.
Kaprekar conctont — 6179 — the number reached by the Kaprekar ctepe.

Collat=z conjecture — Guess that every start number reaches 1 — unsolved.
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Ectimation — A rough but censible quess of & number.

Computational thinking — sing ctep-by-ctep procedures to solve probleme.

Winning strateqy — A plan that alwaye wine a game.
Number line — A line o0 which numbers are placed in order.

Leap year — A year with 366 days (February has 29 days).

Diagrame / Flowcharte
Supercells
93 79 75 63 10 29 28 3¢9
Green = cupercell (bigger than all ite weighbovrs)
Numbere on a Number (ine
2180 2759 5030 8400 7950
| to—e- l » l l —o—1 <
1000 2000 3000 4000 5000 6000 7000 2000 9000 10000

Number line: 1000 to 10,000 (each big step = 1000)

Kaprekar Stepe
Take a 4-digit nomber
!
A = biggect, B = emallest from its digits
l
C=A-8
l

Repeat with C ... reach 6124
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Collatz Rule
Start with any number

l

Even? — halve it
!

Odd? — 3 x number + 1

|
Repeat until you reach 1

How many nombers have n digite?

Digits 1 2 3 4 5

Numbere 4 20 200 2000 20,000

Kaprekar: 6382 — 6179

Round A 8 C=A-8
7 5632 2368 62649
2 66492 2466 4176
3 76491 1467 61749

Jextbook Exercise Questions
Q.1 Math Talk) Lict five different situations in which wumbere are used.
Ans. [ime, calendar [datec}, coan?‘/‘ng oéjec]‘g' and marke, measuring Aeig/ﬂ‘

and weight, and money. There can be many more — chare with your
clasemates.
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Q.2 (3.1) What do the numbers said by the children mean?

Ans. Each child cays the number of TALLER children ctanding next to
him/her: 0 if no neighbour ic taller, 1 if only one neighbour is taller, 2 if
both are Taller.

Q-3 (3.1, Q1) Can the children rearrange <o that the children at the ends
cay 27
Ans. No. An end child hac only one neighbour, co both neighbouvre can never
be taller.

Q-4 Can we arrange the children co that all would say only 0¢?
Ans. Yee if all the children are of the came height (noéae/y has a taller

ne:‘gkéoar}.

Q.5 Can two children ctanding next to each other cay The came number?
Ans. Yee. For example, two children in the middle of the line can both have
one taller neighbour (cee the picture in the book).

Q.6 5 children of different heighte: can four cay 1’ and the last say 07 hy:

Ans. Yee. IF they stand in order of height (chortest to tallest), the four
chorter children each have exactly one taller neighbour (the next one)
and the tallest cays 0.

Q.7 Ic the sequence 1, 1, 1, 1, 1 possible for 5 children?
Ans. No. The tallest child has no taller neighbovr, <o he/che must cay 0, not
7.

Q.8 Ic the cequence 0, 1, 2, 1, 0 po:’cié/e?

Ans. Ve, it is pocsible. Put the two tallest at The ends, chortest in the middle:
e.g. heights 4, 3,1, 2 5 gives 0, 1,2, 1, 0 [ta// ends cay O, the chortect
cays 2 )
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Q.9 How would you arrange 5 children €0 that the maximum number say 2’7
Ans. At most only 2 children can cay 2' Example: alternate chort and tall -
tall, chort, tall, chort, tall gives 0, 2, 0, 2, 0.

Q.10 (3.2, Q1) Colsur or mark the cupercells in the table: 6528, 670, 7435,
37250, 3708, 2308, £000, 5583, 52.

Ans. Supercelle are 6828 (bigger than 670), 1435 (bigger than 620 and
3780) and 8000 (bigger than 2308 and 5583). Mark these three.

Q.11 Fill the table with 4-digit nombers co that the cupercells are exactly the
colovred cells.

Ans. Rule: put o bigger number in each colovred cell than both ite neighboure,
and make sure every white cell has at least one bigger neighbour. Try

your own numbers and check each cell by comparing with its neighbouvrs.

Q.12 Fill the 9-cell table to get ac many cupercells as possible (numbers
between. 100 and 1000, no repeats).

Ans. Make every alternate cell a supercell. One way: 110, 100, 150, 130, 280,
200, 230, 210, 270 - Quperae//f are 1170, 150, 250, 230, 270.

Q.13 Qut of the 7 numbers, how many supercells are there?
Ans. 5 cupercelle [,bor:‘z‘ionr 1,35 2 9).

Q.14 How many supercells are poscible for different numbers of celle? What ic
the method?

Ans. Even number of cells (Z, 4 6 } 1, 2, 3 ... cupercellc [;4 ) 2). Odd
number of cells (1,3, 5, 2..): 1,2, 3 4o ((w+ 1) 2 2).
Method: make the firct cefl a supercell, then fill alternately = big, emall,
big, smadl ...
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Q.15 Can you fill & table without repeating numbers co that there are NO
ca,berce//c?
Ans. No. The cell with the greatect number i€ always a supercell wherever it

/€.

Q-16 Will the cefll with the largect number alwaye be a supercell? Can the
emallest be?
Ans. Ve, the largest ic afwaye a cupercell. Mo, the smallect can never be one,

becavse all ite neighbourc are bigger.

Q.17 Fill & table co that the second-largect number ic NOT a supercell.
Ans. Place the cecond largect next to the largest: 1,2, 3, 4,5, 6, 2 9, 8 -
here 8 i¢ next to 9, co 8 (¢ not a cupercell.

Q.18 Second largect ot a supercell but cecond emallest is a supercell -
possible?

Ans. Yec. Example: 2, 1,3, 9, 5, 6, 2, 9, 8 - here 2 ic bigger than itc
neighbour 1 (<o it ic a cupercell) and 8 ic next to 7 (not a cupercell).

Q.19 Make other variations of thic puzzle.
Ans. Examples: Can you fill 7 celle with more than 5 cupercelle? (Mo.) Can you
fill 9 celle with exactly 9 cupercellc? (Yec.)

Q.20 (3.2, Table 2) Complete Table 2 with 5-digit nombers made of digite 1, O,
6, 3, 9. Find the biggest number, the smallect even number and the
emallest nomber above 50,000.

Ans. One filling (From NCERT): 96,310 [ 96,301 [ 36,109 [ 39,160 //
76,103 [ 13,607 [ 60,319 [ 19,306 // 13,906 [ 10,396 [ 60,193 |
60,937 // 10,369 [ 10,963 [ 10,936 [ 69,037.

Biggest number in the table = 96,310. Smallect even number = 10,3 96.
Smallest number greater than 50,000 = 60,193

Notes by Abhichek Siv 10
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Q.21 (3.3) Place 2150, 2254, 1500, 3600, 9950, 9590, 1050, 3050, 5030,
5300, 8400 on the number line 1000-10,000.

Ans. Tn order: 1050, 1500, 2180, 22594, 3050, 3600, 5030, 5300, §400,
2590, 9950. Mark each by ceeing ite thovsands firet, then hundreds
(e.9. 27254 ic between 2000 and 3000, clocer to 3000).

Q.22 (Figure it Out) Identify the numbers on the number lines (2)-(d) and
label The rect.

Ans. (2) ctepe of 5: 1990, 1995, 2000, 2005, 2010, 2015, 2020, 2025,
2030, 2035.
(b) ctepe of 1: 9993, 7994, 9995, 9996, 9992, 9998, 9999, 10,000,
10,001, 10,002.
(c) ctepe of 1: 15,077, 15,028, 15,029 ... 15,086.
(d) ctepe of 1000: 83,705, §4,205, §5,205, 86,705, 82,205, 88, 705,
$9,7205, 90,205, 91,205, 92,705.
Circle the firet (emallest) and box the last [/aryect) number on each

line.

Q.23 (3.4) How many numbers have 2, 3, 4 and 5 digite?
Ans. 1-digit: 9; 2-digit: 90; 3-digit: 900; 4-digit: 9,000; 5-digit: 70,000.

Q.24 (Digit com 14, Q12) Write other numbers whoce digits add vp fo 14.
Ans. For example 248, 653, 356, 815, §33, 12,335, 23,351.

Q.25 (Q16) Smallect nomber whoce digit com ic 147
Ans. 59 (5 + 9 =14).

Q.26 (Q1c) Largest 5-digit number with digit sum 147
Ans. 95,000 (9+5+0+0+0=14).

Notes by Abhichek Siv 11
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Q.27 (Q1d) How big a number cam you make with digit cum 142 An even
bigqer one?

Ans. 95, 705, 9005, 90,005 ... you can keep adding zeros: 9,00,00,00,005
and co on. So there jc no biggest number — we can alwaye make a bigger

one.

Q.28 Digit cvms of all numbere from 40 to 20. Share obeervationc.

Ans. 40 5 4 41 > 5..99 5 13,50 5 5...59 > 14,60 - 6...69
15,70 > 7.
Observation: within one fens group the digit cum goes up by 1 each time;
the next group starte 1 higher (4 5, 6, %)

Q.29 Digit cume of 3-digit numbers with consecutive digits. Pattern? Will it
continue?

Ans. 123 = 6, 234 — 9, 395 — 12, 456 — 15, 567 — 18, 628 — 21,
757 —» 24.
Pattern: the cums 90 up by 3 each time (all multiples of 3). It cannot
continue after 787 becavse the digits cannot g0 beyond 9.

Q.30 (Digit Detectivec) How many timee doec the digit 7 occur in 1-1007 In

1-10007
Ans. In 1-100: 20 times (10 times ac unite digit and 10 times ac teng digz‘t).

In 7-1000: 300 times.

Q.37 (3.5) Write all 3-digit palindromes using the digite 1, 2, 3.
Ans. 111, 121, 131, 212, 222, 232, 313, 323, 333.

Q.32 (Explore) Will reverse-and-add su a 2-digit nomber always give a
palindrome?

Ans. Yes, for 2-digit numbers it does. Examples: 12 + 27 = 33; 47 + 74 =
121. (For 3-digit numbers, like 196, nobody knows.)

Notes by Abhichek Siv 12
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@.33 (Puzz/e tfme) 5-digit Pa//'ha/rame, odd, t digit double of u digit, h digit

double of T digit. Who am I?
Ans. u = 1 (odd, and palindrome co tth digit also 1), t = 2, h = 4. $o the

number (¢ 12421 — twelve thoucand four hundred twenty-one.

Q.34 (3.6) Carry out the Kaprekar steps with a 3-digit nomber. Which

number repeats?
Ans. Take 321: 327 - 123 = 198; 981 - 189 = 292; 922 - 229 = 693; 963
- 367=5949 959 - 459 =975, 959 - 459 = 495 again. The number

195 ctarts repeating.

Q.35 (3.2) Find all poscible times on o 12-hour clock of palindrome type.

For hours 1 to 9 the minvte can be Oh, 1h, 2h, 3k, 4h, 5h (like 2:07,

2:17 ... :52), co 9 x 6 = 54, plac 10:01, 11:11, 12:27 = 57 times.
Q.36 (3.7) Find sther dates like 20/12/2012, and palindromic dates like
11/02/2011.

Ans. (ike 20/12/2012: 20/04/2004, 20/06/2006.
Palindromic: 11/02/2011, 02/02/2020, 12/02/2021 (reads the same

both waye without the slaches). Try finding more!

Q.37 (3.2) Will any year's calendar repeat after come yearc?
Ans. Yec. A calendar repeats after some years depending on leap years. For
example, 2027 and 2027 have the same calendar.

Notes by Abhichek Sir
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Q.38 (Figure it Out Q1) Ueing digite 4, ?, 3, 2 gave a difference 5085 and
cum 9229. Choose 4 digite to make: (2) difference greater than 5085,
(b) lesc than 5085, (c) cum greater than 9229, (d) cum lecs than
7771.

Ans. Some poscibilities: (a) digite 2, 4, 3, 1: 2431 — 1347 = 6084. (b) digite
2 4 3 3: 2433 - 33472 = 4086. (¢) 2433 + 3397 = 10,280. (d) ?431
+ 1397 = §775.

Q-39 Sum and difference of the smallest and largect 5-digit palindromee?
Ans. Smallect = 10,001, largect = 99,999. Sum = 1,10,000. Difference =
59,796.

Q.40 Time i¢ 10:01. How many minutes vntil the next palindromic time? And
the next?

Ans. Mext palindromic time is 11:11, after 20 minutes ( 1 h 10 min). The one
after that i¢ 12:21 — 20 minutec later again, i.e. 190 minutec from
10:01.

Q-97 How many rounds doec 5683 take to reach the Kaprekar conctant?
Ans. 5683 _, §653 - 3568 = 5085 (1) . 8550 - 5058 = 3492 (2) -
7432 - 2399 = 2083 (3) — 8730 - 3078 = 5652 (4) - 6552 -
2556 = 3996 (5) — 9963 - 3699 = 6264 (6) — 6692 - 2466 =
4126 (?) > 72647 - 1467 = 6174 (8).
So it takec 8 rounds (ac in NCERT answer key).

Q.92 (3.8) Can we make 1,000 with the middle numbere? What about
14,000, 15,000, 16,0007 Which thovcands cannot be made?

Ans. No for 1,000: the only middle number emaller than 1,000 ic 400 and
1,000 i¢ not a multiple of 400.

Notes by Abhichek Siv 14
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74,000 = 1,500 x § + 400 x 5; 15,000 = 13,000 + 400 x 5; 16,000 =
1,500 x & + 400 x 10. On/y 1,000 cannot be made.

Q.43 (Adding and Subtracting) Ucing 40,000, 2,000, 300, 1,500, 12,000,
500 make 45,000, 5,900, 12,500, 21,400.
Ans. One way each: 45,000 = 40,000 + 12,000 - Z,000.
5,900 = 2,000 - £00 - 300.
12,500 = 12,000 + 2,000 - 1,500.
21,400 = 12,000 + 12,000 - 1,500 — §00 - 300.

Q.94 (Digite and Operations, Q1) Give examples: 5-digit + 5-digit > 70,250 ...
Ans. 5-digit + 5-digit > 90,250: 45,000 + 45,400 = 90,400.
S-digit + 3-digit = 6-digit: 9,997 + 799 = 1,00,995.
‘/—d/y:‘f + ‘/—c(/gf?‘ = 6-5{/’3:‘?‘: not ,bag'r/‘é/e (7777 + 9997 =19, 7?3).
5-digit + 5-digit = 6-digit: 60,000 + 40,000 = 1,00,000.
5-digit + 5-digit = 18,500: ot possible (cmallest cum ic 10,000 +
10,000 = 20,000).
5-digit - 5-digit < 56,503: 80,000 = 50,000 = 30,000.
5—0//?4'7‘ - 3—0(/3[7‘ < ‘/-c/fgf?‘: 10,000 - 999 = 9,001.
5-digit - 9-digit = 4-digit: 12,000 - 2,500 = 9,500.
5-digit - 5-digit = 3-digit: 50,999 - 50,000 = 791.
S-digit — 5-digit = 91,500: wot pocsible (biggect difference 99,999 -
10,000 = §9,999).

Q.45 Always, Sometimee or Mever true?

Ans. (o) 5-digit + 5-digit = 5-digit: only cometimes (20,000 + 80,000 =
1,00,000 ic 6-digit).
(b) 4-digit + 2-digit = 4-digit: only cometimes (4,999 + 99 = 10,098 ic
5-digit).
(c) 9-digit + 2-digit = 6-digit: never (biggect is 10,098).
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(d) 5-digit - 5-digit = 5-digit: only cometimes (12,000 - 10,000 = 2,000
7Y 4/-6{/'34'7‘).
[8} 5-digit - 2-digit = 3-digit: never (70,000 -97=99011¢ ‘/-digfﬁ.

Q.46 (3.9) Find the sum of numbers in figure (2) and (c).

Ans. Group equal nombere ingtead of adding one by one. (a) 12 fortiec and 10
fiftiee: 12 x 40 + 10 x 50 = 480 + 500 = 980. (¢) 32 celle of 32 and 16
celle of 69: 32 x 32 + 16 x 64 = 1029 + 1024 = 20485.

Q.47 (3.70) Make some more Collatz cequences. Do you always reach 1 7
Ans. 28, 14, 2 22,11, 34 12 52, 26, 13, 40, 20, 10, 5, 16, & ¢, 2, 1.
19, 58, 29, 6, 44, 22, 11, 39, 1%, 52, 26, 13, 40, 20, 10, 5, 16, 8, 9,
2, 1.
Vec, we reach 1 every time we tried. But nobody has proved it for ALL

numberg, ¢o it ;o ctill a conjecture.

Q.48 (3.11) MName objects around you that are (2) & few thousand (b) more
than ten thovcand in number.

Ans. A few thovsand: car/vehicle numbers, 4-digit PINV codes. More than ten

thouscand: mobile numbers, calariee (in rupeeg).

Q.99 (Ectimate the ancwer, Q3) Rochan ectimates F100 for milk and 3 Fruite
For Fruit custard for 5 people. Do you agree?

Ans. It is pocsible with small quantitiee and cheap froit (1 piece of each
Fruit). With coctly Fruits and bigger cervings it would cost more. So it
depends.

Q.50 Ectimate the distance from Gandhinagar (Gujarat) to Kohima

(/Vaga/am/}.
Ans. About 2,500 bm (2 rovgh ectimate using the map of India).
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Q.57 Sheetal cays che hac spent around 13,000 hours in cchool. Agree?

Ans. No. About 6 cchool houre a day x 200 days o year = 1,200 hours a year.
In & years [5'“9 wursery to (Clacse 6) that ic only abouvt 9,600 hours, ¢o
13,000 hours i€ too high.

@-52 Make come ectimation quectionc.
Ah.\". For exam/b/e: How many s’fuc/enfg' are in Yyour gchoa/? How many houre
does & percon sleep in hic/her lifetime?

@.53 (3.12) In the game of 21, which player always wine? What is the
,battekh?

Ans. The FIRST player wing by caying 1 firct, then 5, 9, 13, 12, 21 - alwaye
bringing the total to a number that is 1 more than a multiple of 4.

Q.54 (Game 2) Reach 19 by adding 1 to 10. Who wine?

Ans. The SECOND plaver wine. Winning nvmbers are 11, 22, 33, ..., 79
[ma/ﬁ,o/eg of 11). Whatever the firct player says, the cecond adde to
reach 11, then 22 ...

Q.55 (Figure it Out Q1) In thic grid there is only one cupercell. Exchanging
two digite of one number givec 4 cupercelle. Which digite to cwap?

Ans. gwap the digits 6 and T in 62,821 to get 12,876. [hen ca,berce//c are
39,394, 23,609, 45,306 and 50,319 - exactly 4.

Q.56 How many rounds doec your year of birth take to reach the Kaprebar
constant?

Ans. Example year 1980: 9810 = 1087 = §721; 8721 = 12728 = 7943; 7943
- 39447 = 3996; 9963 — 3699 = 6269, 6642 — 2966 = 4176; 7697 -
1967 = 61794. It takee 6 rounde. Now try Your own year of birth.
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Q.57 5-digit numbers between 35,000 and 25,000 with all odd digits: largect,
emallest. closect to 50,0007

Ans. (argest = 73,797 (with different digite 73,951 ). Smallect = 35,111
(with different digite 35,129). Closest to 50,000 = 51,111 (with
different diaite 51,3729).

Q.58 (Q4-5) Ectimate the number of holidaye in a year; itrec a mug, bucket
and overhead tank hold.

Ans. These are ectimation quections, ¢co ancwers differ. Example: holidays ~
52 Qundaye + about 20 other daye = 70-100: A mug = Vi litre, & bucket
~ 15-20 litrec, an overhead fank =~ 500-1000 litres.

Q.59 Write one 5-digit and two 3-digit nombers whose cum is 18,6 20.
Ans. 18,000 + 300 + 370 = 18,6 20. [/Mm«y other ancwere are possible. )

Q.60 Choose a number between 210 and 390 and make a number pattern like
Section 3.9 that cums to it.
Ans. Choose 250: a pattern of 5 rows x 5 columns of 10%¢: 25 x 10 = 250.

Q.61 Why is the Collatz conjecture trve for all powere of 27
Ans. A power of 2 like 278 = 256 ic even, co we halve it again and again: 256,
128, 649, 32, 16, 8 49, 2, 1. We alwaye end at 1.

Q.62 Check the Collatz conjecture for 100.
Ans. 100, 50, 25, 76, 38, 19, 58, 29, 88, 44, 22, 11, 34, 12 52, 26, 13, 40,
20, 10, 5, 16, 8 4, 2, 1 - it reaches 1.

Q.63 Start with 0, add 1-3, first to reach 22 wine. Strateqy?
Ans. Winning nombers are 2, 6, 10, 14, 18, 22 (difer by 4). The first player
chould cay 2 and then always bring the total to the next number ¢

more; <o the first player winc.
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Wmﬂw
T fad faleat & foir g & - o g a7 aard! & Uelerar st & Jev vest
ST & FGHTT o H Hgg HIA & IR TeT ot 3 N o7 3T B 7
STt 3 BT TS 3F guveeT e, T Y W A T, 30
e, ekl T AT falehTctl, WoISIAT aeilall, HIIVHT 1 orgs T 6174 IF
facrT, AN IO e, 37T FHierger &) TG sragerst! veett Ferei]
598 I L IR Ber ofar oI & U &7 UF & Ui T HRT F) S 21 & Her
& ar fFemet de=t (1, S, 9, 13, 17, 21) ar=aT & a8 &R ofaar & Ima % Ay
FGH-GR-ThGa AT 3R T IIbT YTl 'Hroqeereier Pifdhar weerrar &
T & FT Faler Yot # TFT I W & ahoet H agd hideT & & —
HicTeeT AT I o} ST &1 SHAIT FeAd Ig, S IFTET AT 3
&Il fHEr 3THT PRUT & T3]

fazga sier

. FED & gt & G.)

T OF U & T & R & F= s 59T A TS s (GA7eT SIS arey)
TSI @ FET AT § IS TSI g et qr o', v ugidt ofer vV, @y ofe
ar'2')

Flat o g & A% O USIAT gIT &, AT ag w2 wigt aeT Tl I T
TR SIS % Y qY T 0 SN AT % 2 g=) U & TS aer @by &1
S SToTI-3IeTT AT & gk B T old & FAH FEa arl, ), |, |, 0 [Herar &1 |,
), 1, ), | arsiE & (FaR a7 ey UR ) Sid §er T 0, ), 2, ), 0 AT F) oATeT

D oG 2 g=r '2' §eT T &

2, Wﬁ(zz)
T F) Ul 7 PIE T (cell) JURIA & 3717 3T TT Jaas Td YIay ale)

1 3 agt &) s & et 910, @1, W aily A & = &
qifeianT # T gt TSI gHOT JUIAeT &t & TTH pict FHoft Fet) T AR
qTett BT F e I HH T JURAST T2 FIaT &
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FATGT T HTET JURRACT 2 AT Th-0F BISHR & HIeT JUIAeT S13i] n FHall H:
nFFE A <2 pfAvEmararn + 1) + 2 guderl

3. FHT 3T UT Yz (3.3)
ST T @ 1000 3 FAAR, Al 37¥ ggT$ ¢ S 2180, 2000 ¥ ST 377 &
2754, 2000 37T 3000 & & 3000 F G & 9950, 10,000 F FET UK & 100,
1000 % 3t a1z 21
T SHT UZ 3 ToIr Uger 31 faenai & o=y a7 giqR faerear (ke 2010 7Rk
2020 & =1 S Few & dr & FeH 2), o Tt i ferr

4. 3B’ A BT (3.9)
FiF! & RIS I FSAD: |-3idh = 9, 2-3iF = 90, 3-3iF = 900, 4-3iF = 9,000, S-
3i® = 90,000)
gienl &7 AT (digit sum) = JSAT & A 31 ofigarr) 68 — 6 + 8 = 14; 176 — |
+7+6=19 545 - S+ 4+ S =14 — 37677 FTATHT FT IH-A1T pF & Febdl
&l
FHTIT 31 areft 3-3idbr F=gan (123, 234, 345 .) & JF-AIT: 6, 9, 12, 1S,
18, 21, 24 - IFT 3 3 IUIeT & WR 789 & &g et I T &l
Rferz R2faa: siw 7, 1-100 & 20 §R 377 1-1000 #F 300 g7z 7T 2|

S. AT UfAgH deat (3.5)
« OIS (palindrome) ST T a7¥7 20 I T ST ygr o7aT & 66, 343, 575, 1]
gi# |, 2, 3 A gaft 3-3HIT Uleigiar: 111, 121, 131, 212, 222, 232, 313, 323, 333
qF GIEISN] IZTEI0T: 12 + 21 = 33 v | 47 + 74 = 12] v | 2-3iHT A3 H
EHRIT fgigier Horar & 3-gidir o folr 5 &t areiar — T orar & 35 196 &
& T yT T TE fHetam!
et S-S o Wolgia, gaTs &7 3idh SIS I g, Hbs T 3P e o
I — 1242] (IF FEIR <R A F96177) |
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6. FIRHT FI o11gs AT (3.6)

[}

&R, BRI aeTTel (FERTE) o et # 0T b [Igiah ) 1999 3 Feglar 4-
HHIT F=IA 3 TGS vt e
FEH: HIE G-SHBIT TET O (T& 31 TF S g — A = TP it I T

TIT g T . B = JIX BT IS L C = A - B . C & Iy v gIeRnsi

JETEAT 6332: 8632 — 2368 = 6264; 6642 — 26466 = 4176; 7641 — 1467 =
61741 o7 7641 - 1467 = 6174 TR-TR! FAAT 6174 FI HIRF fBRiH Had &l
3-3ih1T ZrTan & foIr QeI qreft T 495 & Jareur: 321 - 32) - 123 =
198 _ 98] - |89 = 792 972 - 279 = 693 » 963 - 369 = S94 _, 454 -
459 = 49S]

7. et ailT deleT # FET (3.7)
o3t & eI 446, 2:22, 3:33, 10:10 (RI&Td), 1111, 12:21, 10:01, 1:01, $:50 ... 12-

[}

T # uet & For 57 Wiz FET & (9 52 x 6 + 10:01, 1101, 12:21) |

IS 20/12/2012 F 3F 2, 0, ) 2 FERIT &) DA a7k TRIF: 20/04/2004,
20/06/2006 | Ufeigier arfs (IS 3R & v al=ft): 11/02/2011, 02/02/2020,
12/02/2021]

#vﬁevwzmc—vr)wz;?mg‘ g o0 o WY faefv &1 B 2021 g7fz 2027 Hr

dols? fdogpel o ST &

8. ATAfAF aforT (3.8)

[}

T & ITT ) T HT eldsdt TR =AET Az [HaAIe T Farsil]
3ETEIT: 38,300 = 25,000 + 400 x 2 + 13,000; 3,400 = 1,500 + 1,500 + 400]
1,000 STET &7 THaT FANF =1 BT 1,000 I P F=AT A 400 & FR 1,000, 400
&7 IuTeT STET1 16,000 = 1,500 x g + 400 x S: 15,000 = 13,000 + 400 x S; 16,000
= 1,500 x 2 + 400 x 10/ f& 1,000 & g7 THTI

SAIs-g12Tar gl T ) 3ETE0T: 39,800 = 40,000 — 300 + 300 + 300)

&% HlT TFATD: S-gids + S-3ids I S-JBIT 7T 6-3HHIT =T [FeT Tt & -
3ich — S~k T S, 4, 3 ... SHIT A7) S-FHHIT FT I FT FHIT 99,999 —
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10,000 = 89,999/

9. AT Yed, dicteey T dqarT (3.9 - 3.1)

10.

TEAT Uesh: Doh-Dob b A GlI) — §RIeT FEAT3 & JHAE FTaw? 0T H3
3GTERT: STHIT () F 12 =refler 3717 10 T=RE: 12 x 40 + 10 x SO = 480 + SO0 =
930/

IS 59T IS oft FSAT oY) 3 & ar 3ireft & faver & ar 3 3 o FF |
SAIST] FIETN] IFTET 12, 6, 3, 10, S, 16, 3, 4, 2, || FHlereer (1937) &F AT
GTTTAT fa5 &HOIT | TAEETT - 91 aab 1S [8g 18t &2 uran 7€ ufdg srrgerstt
FHAT &

AFHTT: ofey e falidlt bt erazey T &r ar FIET-HIET AGTeAT Tt & ooy HYT & 32
+ 29 + 35 fagrff = 100; T 6-10 F S BTV ~ S00 fazmeA

Her Y efiaar # Jurifa (3.12)

T 2): fBerrdt |, 2 AT 3 FIRT & 37 & 21 §let a8 SAiaqdr &1 eiaer aTett FAST:
), S, 9,13, 17, 21 (3idT 4 = | + 3)| Uger fHeArd! Uger | Sle1ah? fonw EHeIT SaTett
sttt aTett AT e UgeIH? ST &

Fer 99 (1 10 &= afiger arett I 11, 22, 33, ..., 99 (3IT 1) = 1 + 10)]
2T FAerdt sfiar & vger faerst @ st @=ar (1-10) Ser, gIRT ST 1) el
2T & 37Iv 37mr o)

fa7eT: $9R & g | A k T SAIT Fha & AT At arell Fzrsn & ST FIT (k +
1) 8T &l

HAgoqul I | AIT

i areft IJAT: 9, 90, 900, 9,000, 90,000 () I S i)
HIIRHY: 4-3ich — 6174; 3-3iF — 495 (C = A - B)
FHlerget: IH . n <+ 2, oy - 3p + |

SHTH JURIST: n TH — n/2 ;0 Ta5H - (n + 1)/2
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AT regTael

GUIAT — a8 T folardh} =T 79t 39 Gy ar st &l
USIHT - a10, 710, B, A< & grg arel Hetl

HB-FNRT — TIJT & TS 3iahl T AT

UfAsIT - 191 3T I TF cleft ugt arer areft zjs7)
SeTeY-a1le-aeY — G & 3TH It A, Wi IF TN
HTIRHT TRE — 6174 - HI9HT e 3 Berer arelt T=T)
I AT — & Y3 FHAT | T YAt & - ITIeAsT
SiqATT (Estimation) - FEAT T HIET U AAIGRI ST JiGTedl]
HEGERCT THHT — FH-G3-3¢H T A JHAT FeT el
shasr & Jurfifa - ST & eI forarer arelt Aerr]

TST YT — 08 T e YT FSTT ooy & I &A1t &)

oo as — 366 a7 aTerT Frer (wRadt & 29 f27)

TR | Werr=ne
43 79 25 63 10 29 28 3¢
& = JUIA (379" AT U A F3T)
2180 27259 5030 5400 7750
| F— | . | | — — a
1000 2000 3000 4000 5000 6000 7000 8000 7000 10000

HIT AT 1000 10,000 (€T ST HEH = 1000)
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AT 3 - TS T

FIUIFHT & HGH

DI 4-3ib1T =T oir

!

A = Jga g5t B = Ja et (3 s F)

!
C=A-B
!

C I B ... 6174 AT

Floree faas
HIS ot F=ar o

|
. a7rEft v

l

fav#? . 3 x I + |

|
| fHeIs dah 21T

n il areft ot J=am?

! 2 3

A

9 90 900

9,000

90,000
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FIUIFT: 6382 _ 6174

=T A B C=A-B
! 2632 2363 6264
2 6642 2466 4176
3 7641 1467 6174
WIETYETH THATH T

g1 (Math Talk) T iz ffaat forsr egt I0 i 37t &1
ITqT- TAT, boisT (TR, el 377 i faetarr, F=s-aerer A9eT, 3R Fy) 37 ot
- 2Ry I aiel

.2 (3.) 5= #} Fef} T3 FT FaT AdorT &7
ITT- &7 g7 U T F T ois =) B T Forar & ISyt wisT 7t ar o,
& ©F oiar T |, 21 ciah ar 2|

.3 (3., U.1) a7 9= DI TE & Ihd & 1 2 Fiar & s '2' giei?
Ie- aidl) It & T 7 [ pa R Fiar &, ST F9N S Gl gt & I

.4 70T I =) A% 0 ST Tahar &7
I<T- &, IR A g I efans @ & (bt wr St gt orar &) |

U.S FT §91e7-531eT & ¢ 9=d O & T=7 qIeT Tobod &7
T & S Ul & T & & g=a) T OH-0F US| oiaT & Tahar & (fhaia 7
=& 33|

.6 S IoT-3679T SATS & g=: FAT =7 ') 37 3 0" §er Tha &2 720)?
ITT- &) IR o BIE T o8 & HH H T & Ir IR BT g=i &1 Th-Uh Uit
(37377T) OIaT FN9TT 37T T2 SIaT 0 FieaT)

Notes by Abhichek Siv 26




Maths Chapter 3: /Vumber Play
3TEATT 3 - FITI I Hel

U7 FATS gt & 1T gar |, ), |, |, | J9a &7
ITqY- T TIH oIS g=r T FIS USIHT o7aT S7gt @, FAAT a7 | F&t 0 Fera

.8 7T FH 0, ), 2, 1, 0 T &7
ITT- & TT &) ¢ T S il g, TG DIET dfter B Sl FAAT 4, 3,1, 2, S
¥ 0,1, 2,1, 0 Berar &

9.9 S =) I 3 T B 13 o187 H AT gt '2' dlet?
Y- SIAFHIH 2 =t &2 ST Fba &1 IgTERT: gy, DIET, oal, BIET, oIaT — FIA
0, 2,0, 2, 0 fAeraT &1

.10 (3.2, G.1) qIfeiaT 6328, 670, 943S, 3780, 3708, 7308, 8000, S583, 52 #
GuReT 3NN
IJT- GUIAST & 6828 (670 3 1), 9435 (670 HT 3730 3 g=7) IR 3000 (7308
3T $583 H §37) | §T A1 UR fFereT eramrai

TN 4-3HT Fqsn & qifeieT DI Ry 1 Judier 3l 397 g0 F1eT &)

IJT- g 39 T A 2y v I §F T I, IR g7 Ak T & HH A
FH U eIt T F=oqT IR 8 W@ st FHC THHT &7 F # v
I JoAaTT o il

.12 9 T F1 qIfolehT A SR 135 &21gT 3 &21gT Juvder & (100 3 1000 & &=,
fa=t grema) |
I~ DH-UF DISHR g3 FIIl Juzder aaaiai] TF adiahn: 110, 100, 150, 130, 280, 200,
230, 210, 270 - guzer 110, 150, 280, 230, 270 &

913 357 9 TS H b Juedier &7
IAT- S Juder (JT 1, 3, S, 7, 9)1

.14 STeTaT-3eTaT JTell 1 T & Ty farder JURAST e &7 gt 77 &7
IAT FHE I (2, 4, 6 D)), 2, 3 .. JWRAA (0 + 2)| faweg FT (), 3, S, 7 )2 ),
2,34.(n+1))=2)
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NPT vgAT TAT JURAST FAAY, o AR I $RY — T, DI, T, DIET .

YIS FIT 1977 FIERIT % qlfelshl ST pa At JUIAer o7 & DT &1 FehdT &7
I<T- &l T wygt FAT arerr TSI gl ot &, @RI JuRdeT g

.16 FT T 5T TAT 161 AT gHIT JURIST Z1977? 20T IS PIE} arerr &1 Tebdl
&?
T &, Far a3t T &R guvler 81 T8, Far it wAT a@ft, #Alid Fam Ig
Tt 3T g3 & &

U.17 diforenr U 9T fa gt I a7t dzom GuRaier 7 &)1
I~ gordt Ty SF I ey T A 3@ ), 2,3, 6,5, 6, 7,9, 8 - T8, 9%
Uy & gl guvder id]

7.3 gt Feer ot GuRRIer 7 &1 Uz gert e BIet JuRdies & — AT Fei &7
3T &1 JFI&RT: 2,1, 3,4, S, 6, 7,9, 8 — F&T 2 391 ygreft | I a7 & (JURAT)
37 8, 9 & yray & (JURAT 7)) |

.19 ST Ygeft & 39 & ST
I~ IGIET: FAT 9 Tl # S I AGT JUIAeT & Jeha &7 (78} Farr 9 Trll &
3l# ¢ guier & o &7 (&T1)

.20 (3.2, dlfoihl 2) 3 |, 0, 6, 3, 9 T S-S TFATC gaa1ahT JifoiahT 2 qﬁﬂv‘ﬁl
I 52t T, T piEt T i $0,000 I g JII wret F=AT g
Iv- U %17 (NCERT 31): 96,310 | 96,301 | 36,109 | 39,160 // 96,103 | 13,609 |
60,319 | 19,306 // 13,906 | 10,396 | 60,193 | 60,93) // 10,369 | 10,963 |

10,936 | 69,0311
qiferaT # T §E F=AT = 96,3101 T BIE T = 10,3961 50,000 I T
TJgA BIET = 60,193)
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7.2) (3.3) 2130, 2754, 1500, 3600, 9950, 9590, 1050, 3050, 5030, $300, 3400 Fr
1000-10,000 ) JZ=AT SHT U7 T5Y

I A F: 1050, 1500, 2180, 2754, 3050, 3600, S030, §300, 3400, 9590, 99501 &
THT 3 Uge! &R, T Ahs gHhT faore odmair (shar 2754, 2000 3717 3000
& & 3000 & UTE) |

9.22 (Figure it Out) HZAT IF3AY (a)-(d) W TSI aTet! Foms Ue=aail siie arebt
ferzam

e (a) $-§ @& Fear: 1990, 199, 2000, 200S, 2010, 201, 2020, 2025, 2030,
203S]

(b) 1-1 @ B 9993, 9994, 9995, 9996, 9997, 9993, 9999, 10,000, 10,001,
10,002

(c) 1-1 & B 15,077, 15,078, 15,079 ... 15,0861

(d) 1000-1000 % Hzam: 33,705, 84,708, 25,705, 86,70S, 87.70S, 83,708,
89,705, 90,708, 91,708, 92,70S|

& YT 7 Vet (IR pidh) I W e Sl st (T 573 we fRear
FaAT3T

.23 (3.9) 2, 3, 4 I S 3" ATt hastt F=gms &7
IAT- |-3idh: 9; 2-3ik: 90; 3-37h: 200, 4-37h: 9,000; S-3id: 90,0001

Y.24 (3#-797 149, Dla) 377 TSP iy fodsras 37T &7 27T 14 8
IJTT- S 248, 653, 356, 8IS, 833, 12,335, 23,35

.25 (9.1b) 98 T gt =T fdaanT 3ish-ANT 14 817
- 59 (S +9=19)

.26 (T.)c) Sid-20T 14 qTolt Jear 8t S-gidhir T=r?
I<2- 95,000 (3 + S +0+0+0=14)
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.27 (T.)d) 3H-2097 14 areft ot st T a1 Tahd 817 a7 593 of a7t ger
Tt &7
ITT- 45, 90S, 900S, 90,005 ... S g I3 9,00,00,00,005 T IR | AT
Fe gt @ T & - & 3k aEt a7 Tt 2

.28 40 T 70 T TG T3 & 3idh-2T [9ahTell| a9 Siaciidhat SI3i]
JATF-40 - 4, 4] - S .49 L 13,50 L S..59 - 19,60 - 6 .69 - IS 70
5 71

STACIFT: Teh GETS-TAg H 3ion-2)9T & TR | §&aT & 37067 FHE | o &F g
g & (4, S, 6, 7)1

9.29 AR i) ATelT 3-3i 1 T3 % 3ich-AaT [AHTen| Uest? a7 Foidl 8am?

IJqT- 123 . 6,234 . 9,345 _, |2, 456 — 1S, 567 — I3, 678 _ 21, 789 _, 24]
desh: o1 & TR 3 §2aT § (9 3 & Juier) | 739 & T Fig} FoT FehaT Fanfs
ik 9 I R TE T Fehd

9.30 (Rfaiz R2f@a) 1-100 # siz 7 fbaddt o sar &2 1-1000 #?
IR 1-100 #: 20 TR (10 g7 FPIS 3 3R 10 TR zg7§ #) | 1-1000 #F: 300 T3]

.31 (3.5) 3ich |, 2, 3 & TF 3-FHb1T Uforigiar forzn)
I<- 1), 121, 131, 212, 222, 232, 313, 323, 333/

.32 (Explore) #T 2-3idh)r AT I Ie121-3TR-IET et g EHOIT Hoigia [Herar &7
IY- &, 2-3ib1T FZATHT F fRerar &1 IFTERT 12 + 2] = 33; 47 + 74 = 121] (3-
1T FEAT3, S 196, & AT #)E Iet SrIdn)

9.33 (Uaef) # S-sidler Uiz, faver, ¢e1s a1 sr$ & g, HaveT zers I g
H Hle?
I 5F7E = | (e a1k WIeigier @it 3 a7 &tk @7 giw o 1), 3@ = 2, AahsT =
4] FBT & 1242) - RE &R =R I FH11
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9.39 (3.6) 3-3ib17 AT I HIGHT el | Hla-Hf FSAT FIgIA 87
JoT- 32) ok 32] - 123 = 193; 98] - |89 = 792; 972 - 279 = 693; 963 - 369 =
$94; 954 - 459 = 49S; fT 954 — 459 = 49S] FIAT 495 FIEIT FIT &l

T.35 (3.7) 12-51& ) &t & @& W o =er)

I IETEIL: 4:44, 2:22, 3:33, 1, 10:01, 12:21, $:50, 1:01] fGrady | I 9 gz} & feiv
181z 0h, I, 2h, 3h, 4h, Sh g Fena & (G 7:07, 7:17 ... 7:57), ATt q x 6 =
S4, 3717 10:01, 11201, 12:2) AT S7 THA

v.36 (3.7) 20/12/2012 ¥t g7tz 11/02/201) S (@Eg) Trtx e

I- 20/12/2012 Sk 20/04/2004, 20/06/2006
dfergia: 11/02/2011, 02/02/2020, 12/02/202) (s E2T#R giait 3R A TF
stefl) | 3fy Hen!

9.37 (3.7) #4T a2t A1eT 7 FoisT e ATell a1 eI 87
I<I2- &1 oflT avir & fe=Ta 3 dholsT o Fien aTg 2T &1 S 2021 ST 2027 BT
Foise v o 2l

9.38 (Figure it Out G.1) 37 4, 7, 3, 2 A Faz S03S R AT 9779 fRerr) 4 3w
gad? g3t (a) IR S08S I z21gT, (b) #, (c) ANT 9779 I 7T, (d) A
IIY- P Jyraans: (a) 8 7, 4, 3, I: 7431 - 1347 = 60841 (b) 3iF 7, 4, 3, 3:
7633 — 3347 = 40361 (c) 7433 + 3347 = 10,7301 (d) 743) + 1347 = 8778|

9.39 Ty o1t siiv arwat a8t S-3idhia WolgT &1 AT a7z siaw?
39v- g BIET = 10,001, g:rg;ﬁ'ag?': 99,9991 AT = 1,10,000] siqT = 89,998

9.490 3751 10:01 &1 srerr Woigher @ fbhdet ez a1g? 3% a1z areiT?
3T 37T Uieigier T 1)) & 70 fAaiE () F2T 10 fAae) §1g] 39 a1g 12:2] & -
70 fRez 37 a1g, AT 10:01 3 1490 fATE a7z
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T.4) 633 I HTIVFHT [RRIah d Ugelel & fahdat =or ol &7

JAT- S683 - 8653 — 3568 = S08S (1) — 8550 - S058 = 3492 (2) _, 9432 -
2349 = 7083 (3) - 8730 - 3078 = $652 (4) — 6552 - 2556 = 3996
(S) - 9963 - 3699 = 6264 (6) — 6642 — 2466 = 4176 (7) - 764] -
1467 = 6179 (3)1
eI 8 FR0T a1 & (NCERT IR & FR) |

9.92 (3.8) FT dfi=r & JSAT3I 3 1,000 &7 ThT &2 14,000, 15,000, 16,0007 -3
8ol 78} T Jehal?
I2- 1,000 & aft=r #1 1,000 3 B2 FEAT R 400 § 377 1,000, 400 T IUTT FEh)
16,000 = 1,500 x g + 400 x S; 15,000 = 13,000 + 400 x S; 16,000 = ] 500 X &
+ 400 x 10| 1% 1,000 sT&t & TehdTI

.43 (ahiz-g127@) 40,000, 7,000, 300, 1,500, 12,000, 00 3 45,000, $,900, 17,500,
21,400 =377
I DH-UF TAHT: 45,000 = 40,000 + 12,000 — 7,000]
5,900 = 7,000 — 800 - 300]
17,500 = 12,000 + 7,000 — 1,500/
21,400 = 12,000 + 12,000 - 1,500 — 300 — 300/

\

9.99 (31 3R FlHAT0, T.1) IZT&01 @k S-3iF + S-3idh > 90,250 ..
3T S-3iF + S-3H > 90,250: 45,000 + 45,400 = 90,400]
S-3iF + 3-3iF = 6-3iF: 99,999 + 999 = 100,998
4-37h + 4-3idh = 6-3ih: Ferg T& (9999 + 9999 = 19,998) |
S-3ih + S-gig = 6-3b: 60,000 + 40,000 = 1,00,000]
S-3idh + S-3idh = 18,500; JHT & (Ferar BIET AT 10,000 + 10,000 =
20,000)
S-3ith — S-gidh < $6,503: 80,000 — S0,000 = 30,000/
S-3ich - 3-3i& = 4-3id: 10,000 - 999 = 9.00))
S-3ih — 4-31F = 4-3id: 12,000 - 2,500 = 9,500]
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S-3iF - S-3id = 3-3id: $0,999 - 50,000 = 999/
S-3ich - S-3idF = 91,500: TT 7@ (TS F=T 3igT 99,999 — 10,000 = 89,999)

.48 gaem, FHeft-amsft AT paft si@h a=r?

IT- (o) S-3F + S-3ich = §-3ih: Hf-asft T=r (20,000 + 20,000 = 1,00,000 6-
si#r )|
b) G-3i + 2-3ick = 4-3ih: Hf-wft T=r (9,999 + 99 = 10,098 S-3iFIT
&l
(c) 4-3iF + 2-3iF = 6-3ich: st & (Faar &7 10,098)
(d) S-3ich - S-3ich = S-3ih: HH-FHHr T=r (12,000 - 10,000 = 2,000 4-3ih17
&l

() S-3idF — 2-3iF = 3-dia: wsft e (10,000 — 99 = 9,90) 4-3iFH1T &)

.46 (3.9) 3MFHT (a) 3R (c) F T3 @67 AT T

I -0 Giisal & A1 svieR A3 2 Jagg ganran) (a) 12 =efir 371z 10
YR 12 x 40 + 10 x S0 = 480 + S00 = 930) (c) 32 & 32 T AW 64 &
16 FTF: 32 x 32 + 16 x 64 = 1024 + 1024 = 2043]

7.97 (3.10) FT 31k FICTEET 3igahar FaTlaf] FAT gHRI | fAerar &7

ITT- 23, 14, 7, 22, 11, 34, 17, 52, 26, 13, 40, 20, 10,'S, 16, 3, 4, 2, 1
19, S8, 29, 83, 44, 22, 1], 3417, S2, 26, 13, 40, 20, 10, S, 16, 3, 4, 2, ]
&, Tl o sirerarr & aR | el R Fa @wimsi & fop st aw et o
fag e farar, ST 7 31 S e &1

9.48 (3.11) 3 ITRT-UTT o) DAt <fiet a1t off (o) 5 &R & (b) 7 EoIR &
TeT &l
ITqV- FT &R AR & A8, 4-FHIT fUa7) ¢ gl H GATeT: AIGISET A2, oA
(vt #) |
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9.99 (ST o1, B.3) 91T S S191l & e e o g8l 3R 3 Tedl b1 I 100
AT TTT &1 FoT JH TgHT &7

I2- A 1T IR Ty went (B2 wher T | ) I FHT 3| 7EI wer IR T FHIST
F T GAIGT N7 AT FE 1997 T 21

9.50 arefierare (q[erier) & Fifear (Fmets) ot g3 HT g e
V- RIHIT 2,500 Tt (IRT & " 3 AIET SIGHIT) |

.51 Sfidier dectt & a5 3Tt a7y 9o wper 3 ST 13,000 T RATC &) oI wgaaT 8y
I7- et JeT ST 6 FE x FTel # 200 T = 1,200 T2 Gl o) 8 7oy (TS 3
HET 6) F At oIRTT 9,600 52 81 & §AAIE 13,000 52 §&d &1gT &)

.52 o5 AFATT dlet Jalel sAiail]
I~ clen JHER 3o A farncdar ozt &7 v afes srvet sty #F SiiTaeT et e
Zrar &

.53 (3.12) '21' % JoT # Ha-ar (Berret g ofiaar &7 vzst a7 &7
3T UEeTT fHemet Aaar & vger |, TR S, 9, 13, 17, 2) St — &I DAT JZqT I
UgIISr G 4 @& IUTeT 3 | AT &l

9.54 (I 2) | I 10 SR 99 T Gg=ralr &1 Hiel chiaar 32
IT- IR et iaar 81 efiaer areft I=m 1), 22, 33, ..., 99 (I & Iurer) &
UgerT HeTTst ar sft alet, gar a1Ea? | ger gar & e 22 .

.55 (Figure it Out 7)) W@?#@tﬁmmgl fabett J=T 3 3 sid agere
T 4 JURACT &) A0 FHiF-3 3idh qgel?
IT- 62,37 H 3idh 6 I | B GeT-8geA @y ar 12,876 I gy JuRIeT 39,344,
23,609, 45,306 377 50,319 g - 3 4

U.56 GFIY T3 a5 bl B (BRI dh Ygarat H fabele ZRVT ofare &7
37— 3T o 1980: 9810 — 1039 = 8721 872] - 1278 = 7443, 7443 — 3447 =
3996, 9963 — 3699 = 6264, 6642 - 24966 = 4l76;, 764] - 1467 = 6174] 6
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<RV 7)) 37T g A T I FHI 3

.57 35,000 3717 75,000 % ST 375y 3% 109 areft S-3idb1a JHD: Faer o), Taar
BIet, $0,000 & I qrIy?
I FI w3t = 73,999 (STCRI-3TC1T iah) & TTY 73,951) | T BIET = 35 )11
(37e79T Fehl o AT 35,179)1 50,000 & Fga U = S) )11 (STerT il % 1T
$1,379) 1

9.58 (7.9-S) &1e1 @1 pfear Bt gz 37k F79T, 162, gaves 2l # ofleT T ST
ZEUE]

I~ 3 AT o FATCT &, SACIT IR 3feraT & b & IgTeR0T: PIZAT ~ S2 AR
+ OTTAT 20 3R T = 70-1001 7T # Vi o123, q1edt = 1S-20 oflez aves
2t ~ $00-1000 &z

U.59 T S-3ib1T 377 gr 3-3iab17 Zzogms o1 folstabt 20T 12,670 &Y
I 18,000 + 300 + 370 = 13,670] (3R $ft &S 3% Forar &)

F.60 210 37 390 F T 1§ TSI iy IR Fz 3.9 Shar TS Yoot e oz
a1 FeT &l
I 250 ok 10 5 S x S IS 7 Yeat: 25 x 10 = 250

T.61 2 # I Tra) @ 1elC PIAZeT sregara g F2r &7
IJqT- 2 F TG, S 2°8 = 256, TH & FINT TR-81 T HI F 256, 128, 64,
32,16, 8, 4, 2, 1] gl | W YA &)

.62 100 & ToIr @iciceT Gt ol
JT2- 100, SO, 25, 76, 33, 19, S8, 29, 83, 44, 22, 11, 34, 17, S2, 26, 13, 40, 20, 10,
5, 16,8 4,2, | — | T qEaar &l

9.63 0 I g, & TR |-3 &I3), o Ugel 22 G yg=r a8 olidl uiifa?
T St arett T 2, 6,10, 14, 18, 22 (397 4) | Ygerr {Fendt 2 dlor a7k o
EHOIT 4 31T ST b1 THAT qab U=ITT; JAAT UgeT [Feret SAaar &
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