Times Tables Shifts Solution

Myself Shubhangee (Facilitator) had worked collaboratively on ‘Times Tables Shifts’ with a group of 13
students of 3" and 4th grade, in online mode, in ‘Ganit Kreeda’, Vicharvatika, India. The names of the
students are:

Advaya,Shivashree,Kanaa,Reeve,Ananya, Tiana, Ishaan, Veer, Amay, Avic, Aheedutt, Ela, Ashrith
and Shreehari.

Advaya, Tiana, Ishaan and Amay’s answers are given here:

1. What can you say if the numbers are all odd? :

o ANS- We can say that the table is even and the number used to shift is

odd. For example, a table of 4 shifted by 3 will make odd numbers.
2. What about if they are all even?

o ANS - If all the numbers are even that means that the table and the
number used to shift it were even. For example, a table of 4 shifted by 2
will make even numbers as 6,10,14,18...

3. Or a mixture of odd and even?

o ANS - If the numbers are mixed, that means a table of odd nhumbers was

shifted by any number, as the odd tables have odd and even products.
4. What can you say if the unit digits are all identical?

o ANS -If all the unit digits are the same, then that means the table shifted is
a 10’s or 10’s multiple’s table.

5. What if there are only two different unit digits?

o ANS- This means it is a 5’s table,as 5’s products end with 5 or 0.

6. Can you explain how you worked out the table and shift each time, and why your
method will always work?

o ANS - For example 4’s table:

= 4,8,12,16,20,24 shifted by 3

= 7,11,15,19,23,27

= From the shifted table, I first subtract 7 from 11 (second number -
first number), this gives me the number whose table it is. In this
case, it is 4’s table.

= Then | take 4 and subtract it from the first number of the shifted
table. In this case, it is 7-4= 3 which is the number shifted up by.

= Next, | write down the shifted table, ie, 7,11,15,19, 23,27

= | write the 4’s table near it.

= Then | subtract the first number in the shifted table from
the second number in the 4’s table. The answer is the shifted down

by.

Here is Kanaa’s work:



Here is Avic’s response to following 3 questions:
1. What can you say if the difference between two numbers is prime?

It is the table of the prime number.
Eg 16,27,38, 49, 60

Table 11 - prime number

Shiftup - 5

Shift down 6

2. What can you say if the difference between two numbers is composite (not
prime)?

The times table will be highest factor of the composite number.
Eg - 15, 31, 47,63, 71

On minusing we get 16 and 8, so answer will be 8

Table - 8

Shiftup - 7

Shift down - 1

3. Can you explain how you worked out the table and shift each time, and why your
method will always work?

Eg, 115,154,89,24, 37

Step 1 - Put numbers in ascending order
24,37,89,115,154

Step 2 - Minus numbers and find difference.
154 - 115 =39

115-89 =26



89 -37=52

37-24=13

Step 3 - We will find highest common factor or prime number and that will be table. Shift
up can be done by finding number in tables closest to first number and difference. Shift
down is table minus the shift up.

Table is 13

Shift up - 11 (13x1=13, 24-13 = 11)

Shift down - 2 (13-11)

Tiana’s response:

To find the tables, | would subtract the first two numbers.

To find the shift, | would find the difference of the tables and the first number.

To find the second shift, | would subtract the previous shift from the tables.

The difference between two numbers next to each other in the shifted tables
would be same with the difference in the actual tables. And this difference is the
required tables.

To find the upward shift, we subtract the first number and the tables.

The upward shift and the downward shift together make the tables. So, we can
find it by subtracting.

Shivashree’s approach was very different and unique. It’s explained here.

She tried by subtracting one common number from first and second term. She selected
this number in such a way that second term will be even. Now she compared first term
with the second term. If first term is half of second term then that's the answer. | was
really surprised to see her approach.

When | asked her why did you take the half of second term?

Her response was unbelievable...she said because there's only one term before this and
by adding it two times, you will get second term.

This was really a new learning for me and AHA moment too.

| am attaching her thought process in her own words.






Times Tables Shifts Solution

Myself Shubhangee (Facilitator) had worked collaboratively on ‘Times Tables Shifts’ with a group of 13
students of 3" and 4th grade, in online mode, in ‘Ganit Kreeda’, Vicharvatika, India. The names of the
students are:

Kimaya, Mrunmayee, Aarav, Ruhi, Amey, Siddharth, Reyansh, Vihaan, Vivaan, Rudra, Aaryavir, Rudravir
and Swara.

We worked for 2 sessions on this task. All their responses are summarized here along with the pictures of
their original solutions.

1. What is same between numbers in a times table and numbers in the shifted times table?
Ans:The difference between two numbers of the shifted time table is same as the normal table.

Rudra explained it as:

Shifting a sequence up or down by a constant number doesn’t change the differences between
the consecutive terms—it just shifts the entire sequence, keeping the step size between each term
the same.

2. What can you learn from the difference between any two numbers in a shifted times table?
Ans: The difference is the same as in the original table.

3. How do you find the shift once you've worked out the table?

Ans: Add or subtract the first number from the times table.

Siddharth explained it as:

First | saw that what is the difference between the number and the smaller multiple that is the upper shift.
For the smaller shift reverse.

4.What can you say if the numbers from the shifted table are all odd?
A. We can say that an odd number is subtracted or added from an even number table. That means
Table is even and the shift is odd.

5. What about if they are all even?
A. We can say that an even number is added or subtracted from an even number table. That
means Table is even and the shift is also even.

6. Or a mixture of odd and even?

A. We can say that an odd or even number is added or subtracted from an odd number table. Or
Table is odd and the shift can be odd or even.

7. What can you say if the unit digits are all identical?
A. We can say that the table is a multiple of 10 means it can be table of 10 / 20/ 30/...

8. What if there are only two different unit digits?
A. We can say that it can be table of 5 or multiple of 5 like, 15/ 25/ 35/...

Here is Aarav’s work.
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Here is Mrunmayee’s Work:

~l I

»
-
1

\Iﬁ“

e Talale shible - J
CEor lowel land 23 { p—
How 1o find the Lifhes toble andiShipt? || (> | hof con you Ay if allthe IS are
-—l) b+ /i S | Ny
cqn find ouf times +“h"° by subtrocting Tf all +he nomlere ore eveny then the |
—Mumm—mw‘ - shifs woldewen valne will be even. !
M\We _can find  chi Up VA a2 NWhat can LG s +e . o C
times toble value fron firSt number. are nh .\‘.A.B\'r'\.,(,'ﬁ\ d“i,,’f,\',;)'m';nS 3
J,, Tf The nimbers aue o nbdare o
‘l‘S.m:IW‘/V we_con find out shif £ down ‘@M_ and _even then fhe (/\.T[lnm/r/mnll‘ valu€
by vub{:mr-{—lny shift wup valiue feom time< will he o wmixdore FF ol and even .
table.  value
Examplt P_Qj Wik CLI' an \Jpia o/ 1= all +he nomicire
I 1 N s . have identiral wn it dipirs?
Here times toble value conlbe Clrunlotedos gy | 7 Tl
i e dioits ‘t-}wn tine< 4able anue is lo
Shift upe valug
7-4=3 QS I\whot con v say if the diffence
Shift dowh value - Fween fwn pumbert i c i ?
4=z AL T _the d:ffrave between twao aumbas
: is prim € the the fimec +ahbe valueic
,___blbwmg_aa:_fhamuasm_fo;%ﬂ‘mm_to—«- POIMNE S
cons ider - :
a6 | vou say if the diffrence
1jWhat can youwsay if all £he remeers, loelwee tum numbfre i campkite?
are 0dd? A _Tf fie diffraxe lebween twa hamloerc
ANTE oll the aumlsers are odd then — i< " copmms it Ham the times table vali€
A . = 1S com m(‘/ﬁ’




Here is Vihaan’s work:






For Level 1, 2- in each of the problems, the difference between the shifted numbers is always the
same. So, the value of the difference gives the table.

For Level 3 -
e Arrange the numbers in ascending order.
e Find out the difference between each consecutive pair.
e The HCF of all the difference is the Table number.



