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Unit 1: MULTIPLICATION

1.1 Multiplication using Base Method
Case 5: When both numbers are not nearer to working base:

Working Procedure:

1. Write multiplicand and multiplier one below the other.

2. Write complement / surplus of multiplicand and multiplier to
its right side with signs.

3. Here numbers are not nearer to working (functional) base. So
we need to choose nearest bases. Find complement or surplus
from chosen base.

4. Base Multiple is obtained by removing all ending zeroes from
Base.

5. Left Part: First Step: Evaluating any of the cross values as per
the sign; Second Step: Multiply left part with base multiple.

6. Right Part: Product of right side values (Complements/Surpluses)

7. IMP: Total number of digits in the Right Part should be equal
to total number of ending zeroes in the base. If lesser, add
required number of zeroes before the right part. If greater then
pass the carry (left most excess digits of right part) to left part.

8. If Right Part is negative, either choose appropriate base and
add it to right part and Parallelly subtract left part from its base
multiple OR multiply left part with working base (Base + Base
Multiple) & then add right part to it.
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Ex.1: 81x86
Base:80;BM:8
81 +1

86 +6

87,6

87*8 .6

696 | 6

6966

Ex.1: 81x86; here we need to multiply 81 and
86. Numbers 81 and 86 are written one below
the other. Their surplus +1 and +6 respectively
and they are written at right side. Left Part is 87
(81+6 or 86+1). Right Part is product of
complements i.e. -+1x+6=-6. Here base is 80.
Base Multiple is 8. Multiply left part with base
multiple. So Left Part becomes 87*8=696. So,
final answer is 6966.

Ex. 2: 64%68
B:60; BM:6
64 +4

68 +8

72 132
72*6; 32
432 132
432+3! 2
43512

4352

EX. 2: 64x68; surplus: +4 and +8. Left Part is 72
(64+8 or 68+4). Right Part is 32 (8*4). Base is
60. Base Multiple is 6. Multiply left part with
base multiple. So Left Part becomes 72*6=432.
Base consists of one zero. So Right Part should
contain only one digit. Left Part becomes
432+3=435 and Right Part becomes 2. So final
answer is 4352.




Speed16 Academy | Vedic Maths, Python, Data Science & IT Courses | www.Speed16.com
info@speed16.com | +91-97640-58-654 | Whatsapp: https://wa.me/919764058654/?text=Hi

Ex.3:310x326
B:300; BM:3
310 +10
326 +26
336 | 260
336*3,260
1008 | 260
1008+2;60
1010 60
101060

Ex. 3: 310x326; surplus: +10 and +26. Left Part
is 336 (310+26 or 326+10). Right Part is 260
(10*26). Base is 300. Base Multiple is 3.
Multiply left part with base multiple. So Left
Part becomes 336*3=1008. Base consists of two
zeroes. So Right Part should contain only two
digits. Left Part becomes 1008+2=1010 and
Right Part becomes 60. So, final answer is
101060.

Ex.4: 72307005
B:7000; BM: 7
7230 +230
7005 +5

7235 11150
7235*7 | 1150
50645 | 1150
50645+1/150
50646 | 150
50646150

Ex. 4: 7230*7005; surplus: +230 and +5.
Left Part is 7235 (7230+5 or 7005+230).
Right Part is 1150 (230*5). Base is 7000.
Base Multiple is 7. Multiply left part with
base multiple. So Left Part becomes
7235*7=50645. Base consists of three
zeroes. So Right Part should contain only
three  digits. Left Part  becomes
50645+1=50646 and Right Part becomes
150. So final answer is 50646150.
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Ex.5: 67x78
B:70; BM:7
67

75 1 -24
75%7 1 -24
525! -24
525-3!30-24
5226
5226

Ex. 5: 67x78; Complement and surplus are -3 and
+8. Left Part is 75 (67+8 or 78-3). Right Part is -24 (-
3*8). Base is 70. Base Multiple is 7. Multiply left
part with base multiple. So Left Part becomes
75*7=525. Base consists of one zero. So Right Part
should contain only one digit. But Right Part is
negative. To make it one digit number we need to
choose base as 30 and base multiple as 3. Left Part
becomes 525-3=522 and Right Part becomes 30-
24=6. So, final answer is 5226. {Our initial base is
70. Its lower working base is 10. Choose base which
is multiple of 10 and after subtracting it should give
single digit number. So we choose base as 30.}

Ex.6:123x113

B:120;BM:12
123 +3
113 -7
116 |-21
116*12 | -21
1392} -21
1392-3!-
21+30
138919
13899

Ex.6: 123x113; surplus and complements are +3
and -7. Left Part is 116 (123-7 or 113+3). Right
Part is -21(3*-7). Base is 120. Base Multiple is
12. Multiply left part with base multiple. So Left
Part becomes 116*12=1392. Base consists of one
zero. So Right Part should contain only one digit.
But Right Part is negative. To make it one digit
number we need to choose base as 30 and base
multiple as 3. Left Part becomes 1392-3=1389
and Right Part becomes 30-21=9. So final
answer is 13899.
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Ex.7:206x195
B:200; BM:2
206 +6
195 -5
201 |-30
201*2 | -30
402} -30
402-1}-
30+100
401,70
40170

EXx. 7: 206x195; surplus and complements are +6
and -5. Left Part is 201 (206-5 or 195+6). Right
Part is -30(6x-5). Base is 200. Base Multiple is 2.
Multiply left part with base multiple. So Left Part
becomes 201x2=402. Base consists of two
zeroes. So Right Part should contain only two
digits. But Right Part is negative. To make it two
digits number we need to choose base as 100 and
base multiple as 1. Left Part becomes 402-1=401
and Right Part becomes 100-30=70. So, final
answer is 40170.

Ex.8:410x390
B:400;BM:4
410 +10
390 -10
400 |-100
400*4 | -100
1600 | -100
1600-1!-100+100
15991 00
159900

Ex. 8: 410%390; surplus and complements are +10
and -10. Left Part is 400 (410-10 or 390+10).
Right Part is -100(10*-10). Base is 400. Base
Multiple is 4. Multiply left part with base multiple.
So Left Part becomes 400*4=1600. Base consists
of two zeroes. So Right Part should contain only
two digits. But Right Part is negative. To make it
two digit number we need to choose base as 100
and base multiple as 1. Left Part becomes 1600-
1=1599 and Right Part becomes 100-100=00. So,
final answer is 159900.
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Ex.9: 720x670

Ex. 9: 720%x670; surplus and complements are

B: 700 +20 and -30. Left Part is 690 (720-30 or
BM: 7 670+20). Right Part is -600(20*-30). Base is
720 +20 700. Base Multiple is 7. Multiply left part with
670 -30 base multiple. So Left Part becomes
--------------- 690*7=4830. Base consists of two zeroes. So
690 | -600 Right Part should contain only two digits. But
690*7 | -600 Right Part is negative. To make it two digit
4830 | -600 number we need to choose base as 600 and base
4830-6;- multiple as 6. Left Part becomes 4830-6=4824
600+600 and Right Part becomes 600-600=00. So, final
4824 100 answer is 482400.
482400

Ex.10: Ex.11: Ex.12: Ex.13:

592x6247? 410x428? 1324x13087? 482449867
(Base = 600) (Base = 400) (Base=1300) | (Base =5000)
592 -8 410 +10 1324 +24 4824 -176
624 +24 428 +28 1308 +8 4986 -14
616 | -192 438|280 13321192 4810 | 2464
616x6|-192 | 438x4 | 280 1332x13]192 | 4810x5 | 2464
3696 | -192 1752 | 280 17316} 192 4810%5 | 2464
3696-6 | - |1752+2]80 17316+1 92 | 24050 | 2464
192+600 1754 | 80 17317192 | 24050+2 | 464
3690 408 24052 ! 464
3690+4 | 08
3694 | 08

369408 175480 1731792 24052464
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Unit 2: DIVISION

Division Using Base Method

Formula Used: 2. Nikhilam Navatascaramam Dasatah (faf@er

SAadeaH gerd:). Meaning: All from 9 and Last from 10.

Note: This Formula is preferred when divisor is below or above
the Working base.

Keywords: Divisor, Dividend, Quotient, Remainder, Division,
Complement, Left Part, Right Part, Vertical Line (}).

In Ex. 1: Divisor (9), Dividend (12), Quotient (1), Remainder (3),
Division (Operation), C* - Negation of Complement (1), Left Part
(1), Right Part (2), Vertical Line (}).

When Divisor is Below the Working Base

Working Procedure:

1. First Line: Split the dividend into two parts (Left and Right)
using vertical line (}). Total number of digits in the Right Part
should be equal to total number of zeroes in the Base.

2. Second Line: Left Part = Blank; Right Part = (p * C*); where
‘p> is Left Part of First Line and ‘C"™ is negation of
Complement of Divisor.

3. Third Line or Answer Line: Left Part: Fetch Left Part Value
of First Line to Third Line as it is. Right Part: Add both the
Right Part values. Left Part is Quotient & Right Part is
Remainder.

4. Note: If Remainder is greater than divisor, then divide
Remainder by same divisor using above process. For Quotient:
Add Quotient Parts of all Iterations and for Remainder just
consider Remainder Part of Last Iteration.
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Ex.1:12+9 | Ex.1: Here divisor is 9 and Dividend is 12. As
B:10; C*:1 | divisor is of one digit, right part contains only one
91,2 digit. So left part is 1 and right part is 2. In the
11 second line, left part is blank and right part is
--------- 1x1=1 (Left Part is 1 and negation of complement
1,3 is 1). In the third line we fetch left part value as it is
Q:1; R:3 | from first line. In the right part, we add both the
right part values (2+1=3). Left part is quotient and
right part is Remainder. So Qis 1 and R is 3.
Ex.2: 21+8 | Ex.3:12+7 | Ex.4:10+6 Ex.5: 11+6
B:10;C"2 | B:10;C* 3| B:10;C" 4 | B:10;C" 4
8)21 7N1i2 6)1!0 6)111
| 4 13 4 1 4
2,5 115 114 115
Q:2;R:5 Q1L,R:5 Q:1;R:4 Q1; RS
Ex.6: 74+9 (B: 10; C™: 1)
9)7,4 91,1 (a+b) | b
17 ! (7+1) 12
--------------------- 8,2
7,11 ----- (@) 112 ------ (b) |Q:8 R:2

Ex.6: 74+9; divisor is 9 and Dividend is 74; Base:10; Negation of
Complement (C*):1; In the first line, left part is 7 and right part is
4. In the second line right part is 7 (7x1). Third Line: Left part is 7
and right part is 11. Now, 11 is greater than divisor. So divide 11
by 9 in the next iteration (section) and that gives Quotient as 1 &
Remainder as 2. For final Quotient, add quotient parts of all
sections (7+1) and final remainder is same as remainder of last
section.



Speed16 Academy | Vedic Maths, Python, Data Science & IT Courses | www.Speed16.com
info@speed16.com | +91-97640-58-654 | Whatsapp: https://wa.me/919764058654/?text=Hi

Ex.7: 42+8 (B: 10; C": 2)
8)4.2 8)1,0 (atb) ib
'8 12 (4+1) ! 2
--------------------- 5!2
4110 -- (a) 112--(b) |Q:5 R:2
Ex.8: 94+7 (B: 10; C™: 3)
794 73,1 71,0 (a+b+c) | c
1 27 19 '3 (9+3+1) ! 3
--------------------------------- 1313
9!31--(a) | 3!10--(b) | 1!3--(c) | Q:13; R: 3
Ex.9: 89+6 (B: 10; C™: 4)
6)8!9 6)4'1 [6)1!7 6)1!1 | (atb+c+d)!d
132 116 4 14 (8+4+1+1) '5
-------------------- - 14'5
8!41-(a) | 4!17(b) | 1!11-(c) | 1!5-(d) | Q:14;R:5
Ex.10: 38+7 (B: 10; C": 3)
7)3!8 N1'7 710 (a+b+c) ' c
19 13 13 (3+1+1) ! 3
---------------------------------------- 5!3
3117-(@) | 1;10-(b) 113-(c) | Q:5R:3

Ex.10: 38+7; divisor is 7 and Dividend is 38; Base:10; Negation of
Complement:3; In the first line, left part is 3 and right part is 8. In
the second line right part is 9 (3x3). Third Line: Left part is 3 and
right part is 17 (8+9). Now, 17 is greater than divisor. So divide
17 by 7 in the next section. Q is 1 and R is 10. Again 10 is greater
than divisor (7). So divide 10 by 7 in the next section. Q is 1land R
is 3. Now 3 is smaller than divisor and we stop here. For final Q,
we consider Q parts of all iterations (sections) and for final R we
consider R part of last iteration (section).
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Ex.11: 834+184

Our divisor is 184. We need to divide our divisor by 2. So,
184+2=92. Now, our new divisor is 92.

(B: 100; C*: 8)
92) 8,34 We divided our divisor by 2. So we
| 64 need to divide our intermediate
--------------- quotient by 2 to get final quotient.
8,98 Remainder is constant.

For 834+92; Q: 8 and R: 98.
For 834+184; Q:8+2=4 and R: 98

Q=4 and R=98

Ex.12: 3646+282

Our divisor is 282. We need to divide our divisor by 3. So,
282+3=94. Now, our new divisor is 94.

(B: 100; C*: 6)
94) 36|46 We divided our divisor by 3. So we
1216 need to divide our intermediate
--------------- quotient by 3 to get final quotient.
36 | 262 Remainder is constant.

For 3646+94; Q: 36 and R: 262.
For 3646+282; Q:36+3=12 and R: 262

Q=12 and R=262

Ex.13: 2827834 (B: 1000; C": 166)
834) 21827 834) 11159 (a+b) I b
1332 1166 (2+1) ! 325
-------------------------- 31325
21159 -(a) 1!325(h) Q: 3; R: 325

10
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Ex.14: 7893+191

Our divisor is 191. It is not divisible by 2 or 3. So, we will
multiply 191 by 5. 191x5=955. Now, our new divisor is 955.

(B: 1000; C": 45)

955) 7,893 We multiplied our divisor by 5. So
1 315 we need to multiply our
--------------- intermediate quotient by 5 to get
71208 final quotient. Remainder is
7+1 | 1208-955 constant.
81253

For 7893+955; Q: 8 and R: 253.
For 7893+191; Q:8x5=40 and R: 253

Q=40 and R=253

Ex.15: 47816+3240

Our divisor is 3240. Now, 3240+4=810 and 3240x3=9720. We
can solve this example by using divisor either as 810 or 9720.
Here we will solve using 9720.

(B: 10000; C*: 280)

9720) 47816 We multiplied our divisor by 3. So

11120 we need to multiply our

-------------------- intermediate quotient by 3 to get

418936 final quotient. Remainder is
constant.

For 47816+9720; Q: 4 and R: 8936.
For 47816+3240; Q:4x3=12 and R: 8936

Our Remainder is greater than divisor.
12 18936
12+1+1 | 8936-3240-3240
14 1 2456

Q=14 and R=2456

11
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Ex.16: 110+87 | Ex.17: 247+84 | Ex.18: 320+81 | Ex.19: 41049+-980

B: 100; C*: 13 | B: 100; C*: 16 | B: 100; C*: 19 | B: 1000; C*: 20

87) 1110 84) 2147 81) 320 980) 411049
13 132 | 57 1820
1123 2179 3177 41869

Q:1;R: 23 Q:2;R: 79 Q:3;R: 77 Q:41; R: 869

Ex.20: 6784+331

Our divisor is 331. Now, 331x3=993.

(B: 1000; C*: 7)

993) 6,784 We multiplied our divisor by 3. So

142 we need to multiply our

-------------------- intermediate quotient by 3 to get

6826 final quotient. Remainder is
constant.

For 6784+993; Q: 6 and R: 826.
For 6784+331; Q:6x3=18 and R: 826

Our Remainder is greater than divisor.
18 | 826
18+1+1 | 826-331-331
20} 164

Q=20 and R=164

Ex.21: 57468+499

Our divisor is 499. Now, 499x2=998.

(B: 1000; C*: 2)

998) 57468 We multiplied our divisor by 2. So

1114 we need to multiply our

-------------------- intermediate quotient by 2 to get

57 | 582 final quotient. Remainder is
constant.

12
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For 57468+998; Q: 57 and R: 582.
For 57468+499; Q:57x2=114 and R: 582

Our Remainder is greater than divisor.
114 1582
114+1 | 582-499
115!83

Q=115 and R=83

Ex.22: 195+67 (B: 100; C": 33)
67) 1195 67) 1128 (atb)!'b
133 133 (1+1) 1 61
------------------------- 2161
1,128 -(a) 1,61 -(b) Q:2;R:61
Ex.23: 756+86 (B: 100; C": 14)
86) 7!56 86) 154 (atb)!'b
198 114 (7+1) ! 68
----------------------- 868
7'154 - (a) 168 -(b) Q: 8;R: 68

When Divisor is Above the Working Base

Working Procedure:

1. First Line: Split the dividend into two parts (Left and Right)
using vertical line (}). Total number of digits in the Right Part
should be equal to total number of zeroes in the Base.

2. Second Line: Left Part = Blank; Right Part = (p * S*); where
‘p> is Left Part of First Line and ‘S™ is Negation of Surplus of
Divisor.

13
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3. Third Line or Answer Line: Left Part: Fetch Left Part VValue

of First Line to Third Line as it is. Right Part: Evaluate Right
Part Values (Top Value — Bottom Value). Left Part is

Quotient and Right Part is Remainder.

4. Note:

If Remainder is greater than divisor, then divide

Remainder by same divisor using above process. For Quotient:

Add Quotient Parts of all Iterations and for Remainder just

consider Remainder Part of Last Iteration.

Ex.1: 19+13 Ex.2: 346+112 Ex.3: 7368+1024
B:10; S*: -3 B: 100; S*: -12 | B: 1000; S*: -24
12) 1'9 112) 3146 1024) 7 ! 368
1.3 136 1168
1!6 310 71200
Q:1;R:6 Q:3;R: 10 Q: 7; R: 200
Ex.4: 278+124 | Ex.5: 356+116 Ex.6: 2478+1036
B:100; S": -24 B: 100; S*: -16 B: 1000; S*: -36
124) 2'78 116) 3'!56 1036) 2 | 478
.48 .48 172
230 3'8 2! 406
Q:2;R:30 Q:3;R:8 Q: 2; R: 406
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Unit: SQUARES

Squares Using Complements/Surpluses

Corollary 7: Yavadiinam Tavadinikrtya Varganca Yojayet

(Trdee drageiiehed a3 T Forda) Meaning: Lessen by the
Deficiency and set up the square of that deficiency.

Note: This formula is used to obtain square of numbers which are
closer to bases (10, 100, 1000 etc.).

Case 3: When Number is less than nearest Base.

Working Procedure:

Note given number, its Base, Base Multiple and Complement.
Answer consists of Two Parts (Left Part and Right Part).

Right Part is Square of Complement.

Left part = Base Multiple x (Given Number + Complement)
Note: Total number of digits in the Right Part should be same
as total number of zeroes in the base. If lesser add required
number of zeroes, if greater pass the carry (leftmost excess
digits of right part) to left part.

o krwbdE

Ex.1: 47° Ex.2: 38° Ex.3: 168°
Base: 50 (10x5) | Base: 40 (10x4) | Base: 170 (10x17)
Complement: -03 | Complement: -02 | Complement: -02

5x(47-3) ! 3° 4x(38-2) | 2° 17x(168-2) | 2°
5x44 !9 4x36 ! 4 17x166 | 4
220'9 144 ' 4 2822 '4
2209 1444 28224
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Case 4: When Number is greater than nearest Base.

Working Procedure:

Note given number, its Base, Base Multiple and Surplus.
Answer consists of Two Parts (Left Part and Right Part).

Right Part is Square of Surplus.

Left part = Base Multiple x (Given Number + Surplus)

Note: Total number of digits in the Right Part should be same
as total number of zeroes in the base. If lesser add required
number of zeroes, if greater pass the carry (leftmost excess
digits of right part) to left part.

ok wNE

Ex.1: 47° Ex.2: 53° Ex.3: 1827
Base: 40 (10x4) Base: 50 (10x5) Base: 180 (10x18)
Surplus: +7 Surplus: +3 Surplus: +2
Ax(47+7) ' 77 5x(53+3) | 37 18x(182+2) ! 2°
4x54 ! 49 5x56 ! 9 18x184 ! 4
216! 49 280! 9 3312 '4

216+4' 9
2209
2209 2809 33124

Square Using Proportionately

Corollary 1: Anuriipyena; (3T=7&<40T) Meaning: Proportionately

Note: This sutra is used to obtain squares and cubes of given
numbers (Prefer this formula if there are 2 or 3 digits in a given
number).

General Formula:

For Two Digit Numbers: (ab)®= a?! 2xaxb ! b?
(a is first Digit & b is Second Digit of a Given Number)
{How to remember? it is same as: (a+b)* =a*+2ab+b’}
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For Three Digit Numbers: (abc)? = (ab)?! 2x(ab)xc ! ¢?
(ab is first two Digits & b is Third Digit)

OR (abc)?= (a)?! 2xax(bc) ! (bc)?

(a is first Digit & bc is Last Two Digits)

Ex.1: 947 Ex.2: 58 Ex.3: 129°
971 2x9x4 14> | 571 2x5x818% | 12% 2x12x9!9°
81!72'16 2580 64 144216 81
81!72+1!6 | 25'!80+6!4 | 144'216+8'1
81!73!6 25864 14412241
81+7!3!6 25+8!6 !4 1444221411
88!3!6 33!6!4 166141
8836 3364 16641
Ex.4: 777 Ex.5: 753° Ex.6: 635
771 2x7x7 177 | 757 2x75x3 3% | 6% 2x6x35 1357
49'08'49 | 5625!450!9 | 36!420!1225
49!98+4'9 | 5625+45'!0!9 | 36!420+12!25
49'102'9 5670!0!9 36!432!25
49+10'219 36+4 132125
59129 40!32!25
5929 567009 403225

Note: In the second and third part there should be only one digit
(case: Two Digit Numbers) and only two digits (case: Three Digit
Numbers). Start observation from third part, if greater pass the
carry (leftmost excess digits) to its immediate left.
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