Mathematics

Topic: Playing with Numbers

Class : VIII th

Name of Teacher :SanjeevTaneja/Sital Chand / Anish Kumar
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Subject Mathematics

Name of the Topic Playing with Numbers

No. of periods required | 5

to teach this Topic

Objectives
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Expected learning outcomes
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B.1 Usefulness in daily life
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B.2 Simplifying the complex
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B.3 Life skills
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B.4 Vocabulary

Reversing the digits :Ffiimr=e@segH
Two digit number  : ¥ nigiEtRfaT

Divisibility

ZTHGAIST

Section C. Building Bridges
Natural and whole numbers, Integers Yiqf3artmet, UgsRt=, AUIaH T
Addition and subtraction CEErSe

Division and multiplication of whole numbers UIsH e Egram3sTa

Section D. Period wise break up for each chapter

Period

What to be covered

1

Introduction of the chapter with one or two questions of addition or
subtraction of natural Numbers , Whole Numbers for PK testing

And some short cuts

25%° = 625 55°=3025,12x 14 = 168

Number in general form

Game with Number

Reversing the digits — two digit number , Three Digit Numbers

Letters for Digits with suitable Example

mfsma 16.1

10,5, 2,3,9 <t Gz

mfgW™H 16.2

Section E. Micro planning of the periods or minute to minute breakup of periods

E.1 Period 1
5 min. PK Testing
10 min. Hitmt 5288 w3 fen & fem 3gif&fmmr Haer J152=50+2=10x5+2

fer 397 37 & feftmr Aaer J137=30+7 =10x3+7
¢ ¥idi a»3 b 35St Aftmiabd fer 3gfsfmm™r Aaer J

ab=10xa+b=10a+ b
n3bad fer IgTshmmr Haer Jiba=10x b+a=10b+ a

fSonfat &t it 351 & fem 3T Haer J|
351=300+50+1=100x3+10x5+1 x1
M3497 =100 x4 +10x9+1x7

»H3g 3 fEonidia, b m3 3Tt Hitmifabe & foH IS Haer J1

abc=100xa+10xb+1 xc




=100a+ 10b+ ¢

fem =77,

cab=100c+ 10a+ b

bca= 100b + 10c + a

(i) Reversing the digits — two digit number

€ gl €t At 56 BG w3 fer € »iat & 3939 @8 I &<t € wiat €
Hitm™ 65 yuz Jeft J1 fegsider Hitm &3

56 + 65 =121
fegsemz 11 3 AT JI

Example 2

© wiat o Hitmiaose w3 fem € »iat & 393 Guer @ &<F © gt &
Hitmit oqyuz det J1 fegstaer Aftmt &3

49 + 94 = 143
fegsemz 11 3 AT JI

Example 3

fer 3gie Yiaidlfeada HitmBest »3 fer € »iah & 393 @xer 9 &<t ¢
vigh dt At e3yuz It J1 fegsteet Hitmt &3

36 + 63 = 99
fegsemz 11 3 IAETT JI
frg 11 a@gmuar fag I

et Hftmiabsete faodtfa € »iat &t wftm 10 a+ber #ay gu J1 fen €
vigt & 393" Q@@ 3 it Hitmiiba= 10b + a. yuzdde Jfl fedaied
Hitmret & 735 3

(10a+ b) + (10b+a) =11a+11b = 11 (a+ b).

fer 3qM3 11 T geA I

10 min.

R

€ »iat & Hitmis688 w3 fer € »iaf € 39ty @8 9 &<t € wiat
Hitmt esyuz det J1 feastaer Aftmt dweg|

65- 56 =9
fegstemizg 9 3 IHUET I

Example 2

° Wiat It AftmiaosE w3 for € wiah dt 3939 G 3 &2 € wiar
Hitmit oqquz det J1 fegsiaer Aftm Juel




94 - 49 = 45

fegsemizg 9 3 IHUAT JI

Example 3

fer 3gie Yiaidifeada HitmBest w3 fer € »iah & 393 @xer 9 &<t ¢
vigh dt At e3yuz et J1 fegsteet Hitm dweg

63 -36= 27

fegstemiza<t 9 3 Iwaar Ji

feg 9 s@IwHWT faf I

niignfHT Hftmfab®ete frodifa € wiat &t At 10 a+ber Hav qu J1 fem €

vigt €t 333" GBeBT 3 wiHt Hitmiba= 10b + a. yu3aae Tl fegaiad
Hitmrel & wege 3

(10a+ b)-(10b+a)=9a—-9b =9 (a- b).
fer 3gMisa ger grew JI

© wiat & Hitmitab= 10a + b.

m3 fem € §®eqHba= 10b + a &6 »3
S PRoifrged Mo |

(10a+ b)—(10b + a)

=10a+ b-10b-a

- 9a-9b=9(a-b).

W3d 9 SFIHGAT I, M3 Fdtgd™d J 0

10 min.

Reversing the digits — three digit number.

Soviat &t Hitmmz fer v @BeHal 3
i Pofeed e |

W3d 99 THIHGIT JedT|

Example 1

Seviat & HitmT 349 w3 feH & §8eqH 943 BE »i3
Sh Pofeed Hmiues |

943 — 349 = 594,

W39 99&STZIHUAT J, M3 Frell= 0

feafad Jfen

Saniar &t Hitmitabe= 100a + 10b + c.

m3 fem € §&eqHcba= 100c + 10b + a.

3G 3
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I3t Aftmfifededt Htmiwegs 3|
Had a>c33M3d (100a + 10b + ¢) — (100c + 10b + a)

=100a+ 10b+c—100c—-10b—a

=99a—-99c=99(a- ¢).

79 a>c33m3g
(100c+ 10b+ a)— (100a + 10b + ¢) =99¢c—99a =99(c — a).
W3 Adda= ¢, 3M33=0.

J9d @9 §33 99 I®IHEAT I M3 gdll= 0

5 min. Forming three-digit numbers with given three-digits.

Think of any 3-digit number.

Now use this number to form two more 3-digit numbers, like this: if the
number you chose is abc, then

The first number is cab (i.e., with the ones digit shifted to the “left end” of
the number);

The other number is bca(i.e., with the hundreds digit shifted to the “right
end” of the number).

Now add them up. Divide the resulting number by 37.

You will get no remainder.

Example
237
723
372
1332

Then divided the resulting number by 1332 by 37:

1332 + 37 = 36, with no remainder.

E.1 Period 2

5 min. Introduction to rules

Letters for Digits
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Here we have puzzles in which letters take the place of digits in an
arithmetic ‘sum’, and
the problem is to find out which letter represents which digit; so it is like

cracking a code.

Here are two rules we follow while doing such puzzles.

1. Each letter in the puzzle must stand for just one digit. Each digit
must be represented by just one letter.

2. The first digit of a number cannot be zero. Thus, we write the
number “sixty three” as 63, and not as 063, or 0063.

A rule that we would like to follow is that the puzzle must have just

one answer.
15 min. Example 1 Find the value of Q
3 1 Q
+ 1 Q 3
5 0 1
Q + 3= 1
For Ist Column This is possible Q =8 8 + 3 = 11

For 2" Column 1 + 8 = 9 and 1 carried from first Column
gives us 10

For 3" Column 3 + 1 = 4 and 1 carried from second Column

gives us 5
3 1 8
+ 1 8 3
5 0 1
Thus Q=38

Example 2: Find A and B in the addition.

A

A
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B A

Solution:This has two letters A and B whose values are to be found.
Study the addition in the ones column: the sum of three A’s is a number
whose ones digit is A. Therefore, the sum of two A’'s must be a number
whose ones digit is 0.

This happens only for A =0 and A = 5.

If A =0, then the sumis 0 + 0 + 0 = 0, which makes B = 0 too. We do not
want this

(as it makes A = B, and then the tens digit of BA too becomes 0),

so we reject this possibility. So, A = 5.

Therefore, the puzzle is solved as shown below.

10 min.

5

5

+ 5

15

Example 3: Find the digits A and B.
B A
xB 3

5 7A
Solution:

This also has two letters A and B whose values are to be found.
Since the ones digit of 3 x Ais A, it must be that A=0or A =5.

Now look at B. If B =1, then BA x B3 would at most be equal to 19 x 19;
that is,

it would at most be equal to 361. But the product here is 57A, which is
more than 500. So we cannot have B = 1.

If B =3, then B A x B3 would be more than 30 x 30; that is, more than
900.

But 57A is less than 600. So, B can not be equal to 3.

Putting these two facts together, we see that B = 2 only.

So the multiplication is either 20 x 23, or 25 x 23.

The first possibility fails, since 20 x 23 = 460.
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But, the second one works out correctly, since 25 x 23 = 575.
So the answeris A=5,B =2.

Write a 2-digit number aband the number obtained by reversing its digits
i.e., ba. Find

their sum. Let the sum be a 3-digit number dad

i.e., ab+ ba= dad

(10a+ b) + (10b + a) = dad

11(a+ b) = dad

The sum a + b can not exceed 18 (Why?).

Is dad a multiple of 117

Is dad less than 1987

Write all the 3-digit numbers which are multiples of 11 upto 198.

Find the values of a and d.

5-10 min. Recapitulation and more discussion

E.1 Period 3

35-40 min. | »ifs»H 16.1

E.1 Period 4

5 min. Divisibility by 10
AT 10 € 99 JIedT 3 $RHEE 10, 20, 30, 40, 50, 60, ...,
w3 J&t 99 BJ AfmiEigaed 10 € Ted adids|
13, 27, 32, 48, 55, 69,
Gudaz Hitmme3nHt Sy gifd Aadfan Hitmefearetemia 0 I 3t §J 10
SBIAUT I M3 Wdd Hitniefearetemia o adt I 3 QT 10 IBIHUAT &t
J geQa Hitmt far wfearetemiao I €9 10 sr&Iwuar Ji

5 min. Divisibility by 5

gt 5 € 99 JIeAT 3 SRHEE

5, 10, 15, 20, 25, 30, 35, 40, 45, 50,

Gudazs Hftmme3mHt Sue gifdfegs’ Hitmrer € feadiemia o #F 5 I »3
fer feseadidaidadt I
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fer 397 Qg Hiter far wifeardtemidont 5 3 Qg ser&Imudr Ji

5 min. Divisibility by 2
ninHIfAAS Hithreizeie |
2,4,6,8,10,12, 14, 16, 18, 20, 22, ...,
3 Jaieid Hitmeias|
1,3,5,7,9,11,13,15, 17,19, 21, ...,
2,4,6,80r0J<I
1,8,5,7 0r9d2I
fer 39t A Aftmiefeadtemiafims 3 3@ 0, 2, 4, 6 or 8 I §J 2
STBIHUAT J|

5 min. Divisibility by 9 and 3
niignHt Hitmrt 3573 BETR
fer wfenfs3 U3 x 1000 +5x 100 + 7 x 10 + 3
=3x(999+1)+5x(99+1)+7x(9+1)+3
=3x999+5x99+7x9+(B3+5+7+3)...(1)
Hftmit 3573, 9 7 3 BIHGAT JI=aft #ad (3+5+ 7 +3),9 ¥ 3 SEIHUA
Jl
Me fd3+5+7+3=18, 93 3 a@agmuadr J1 fer St Aftmt 3573, 9 3
3 SBIHWIT J<ft
gt Hitmrt 3576 3 fegrgadie|
e fa8+5+7 +6=21, 333U J M3 9 F&IAWIT &df I &R Bt
3576, 3ETBIHUG T M3 9 SBIHGIT SIT I

10 min. Hence,

(i) A number N is divisible by 9 if the sum of its digits is divisible by 9.
Otherwise it is

not divisible by 9.

(i) A number N is divisible by 3 if the sum of its digits is divisible by 3.

Otherwise it is
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not divisible by 3.

If the number is ‘cba’, then, 100c + 10b + a =99¢c+9b + (a+
b+c)=9(11c+b) +(a+b+0)

divisible by 3 and 9
Hence, divisibility by 9 (or 3) is possible if a + b + ¢ is divisible by 9 (or
3)..Check the divisibility of 21436587 by 9.
The sum of the digits of 21436587 is2+1+4+3+6 +5+8 +7 = 36.
This number is divisible by 9 (for 36 + 9 = 4). We conclude that
21436587 is divisible by 9.
This number is divisible by 3 (for 36 + 3 = 12). We conclude that
21436587 is divisible by 3
Check the divisibility of 152875 by 9.
The sum of the digits of 152875is1+5+2 +8 +7 + 5=28.
This number is not divisible by 9. We conclude that 152875 is not
divisible by 9.
If the three digit number 24 x is divisible by 9, what is the value of x?
Since 24x is divisible by 9,
sum of it’s digits, i.e., 2 + 4 + x should be divisible by 9,
i.e., 6 + x should be divisible by 9.
This is possible when 6 + x=9 or 18, ....
But, since x is a digit, therefore, 6 + x=9, i.e., x= 3.
Check the divisibility of 2146587 by 3.
The sum of the digits of 2146587 is2 +1+4 +6 + 5+ 8 + 7 = 33. This
number is divisible by 3 (for 33 |3 = 11).

Hence 2146587 is divisible by 3.

5-10 min. Recapitulation
E.1 Period 5
40 min. nf$m™ 16.2

Subsection F. Relevant youtube reference

Video for divisibility rule
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https://www.youtube.com/watch?v=KBgNY7LqU2M

Section G. Listing of Possible Activities

ggst & Aofe3ie® w3 fefonrgdhnt € Ao s @ O3 fafoweiodt w3 Jomftmmug
T et Ao |

Section H. Model assessment tools for the students
Assessment for the students

Jo f&ftmr Aftmiet € nigeids Ifeu8 fx € wigie At w3 fere S@eqHeT 73 11
S®STH Wl J |

23
45
56
47
67
45
34
38
96
57
53
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w

J& ettt AftmiefEaniaenias | feu fafSaniaiet Aftmit w3 feAae B®egrewe® 99
SHIH Gl J |

a) 234

b) 456
C) 563
d) 479
e) 675
f) 458
0) 346



~ 12 ~

h) 386
) 964
i) 573
k) 539
Jo fafimit BimicSoniatdios | feug fameafSentaidmt Bfmiabe Jbca, cba @ gu

ffgdesifeaster a3 37 %™ Gdl J|

234
456
563
479
675
458
346
386
964
573
539

— N N e

:/ECQ/C/“CD O O T L

~
N

Jofsten gt 2,3,5,9,105®%3™ WasH O |

a) 34546
b) 34547
c) 34548
d) 34549
e) 34550
f) 34551
g) 34552

Section I. Model assessment tools for the teachers

= [aWal

a) o 4,6,7,8,11,13 € IH HasHIsCdIeH Ul J?

b) 3 WdI3T T APTWIE3feg ot HI3< J?

¢) drfesfegshortcut Method = off HI3< J?

d) fEamftmmisalies § Jeaac8s BelfefenmaamiehiTefan 3gia9 Ader J7

e) UTTsniEdesafdfan=ifeg o HI3< J?

f) fefenraent § afesfmm@zer &t Hase I7



