
 

 

 

 

 
 

 
IMPORTANT FORMULASIMPORTANT FORMULASIMPORTANT FORMULASIMPORTANT FORMULAS    TNPSC EXAMSTNPSC EXAMSTNPSC EXAMSTNPSC EXAMS    

 

1. 
2 2

( )( )a b a b a b− = + −  

 

2. 
2 2 2

( ) 2a b a b ab+ = + +  

 

3. 
2 2 2

( ) 2a b a b ab− = + −  

 

4. 
2 2

( ) ( ) 4a b a b ab+ = − +  

 

5. 
3 3 2 2

( ) ( )( )a b a b a ab b+ = + − +  

 

6. 
3 3 2 2

( ) ( )( )a b a b a ab b− = − + +  

 

7. 
3 3 3 3 3 3

( ) 3 ( ) ( ) 3 ( )a b a b ab a b a b a b ab a b+ = + + + ⇒ + = + − +  

 
 

8. 
3 3 3 3 3 3

( ) 3 ( ) ( ) 3 ( )a b a b ab a b a b a b ab a b− = − − − ⇒ − = − + −  

 

9. 
2 2 2 2

( ) 2( )a b c a b c ab bc ca+ + = + + + + +  

 

10.  
3 3 3 2 2 2

3 ( )( )a b c abc a b c a b c ab bc ca+ + − = + + + + − − −  
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SIMPLE INTEREST   

.
100

P N R
S I

× ×
=  

Where, S.I = Simple Interest,   P = Principal,   
R = Rate percent per annum,   N= Number of years 

Amount (A) = Principal + Interest 
 

 
Recurring Deposit 

 
 
 
 
 
 
 

Annual Installment Formula 
 
 
 
 
 
 
 

 
 
When interest is compounded annually: 

 
Amount 1 . 1

100 100

N N
R R

P C I P P
   

= + ⇒ = + −        

• If the interest is compounded semi-annually or Half-yearly (Here, the interest 
is added to the principal every half year.  (i.e.6 months), then substitute 
(miuahz;Lf;F xUKiw $l;Ltl;b Nrh;f;fg;gLfpwJ) 

2

R
R =  and n = 2n in the above formula.  Hence, 

    

2

1
2 100

n
R

A P
 

= + 
× 

 

 

 

100

( 1)
100

2

A
x

N N R
N

×
=

−
× +

 

Where x = Annual Payment 
A = Total due Amount 
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• If the compound interest is reckoned Quarterly (Here, the interest is added to 

the principal every quarter (i.e.3 months), then substitute 
4

R
R =  and n=4n in the 

above formula.  Hence, the formula becomes, (%d;W khjq;fSf;F xUKiw 

(m) fhyhz;Lf;F xUKiw $l;Ltl;b Nrh;f;fg;gLfpwJ) 
4

1
4 100

n
R

A P
 

= + 
× 

 

 

• If certain sum amounts to Rs.P1, in n years and to Rs.P2 in (n+1) years on 
Compound Interest, then (mLj;jLj;j Mz;LfSf;fhd xU Fwpg;gpl;l nkhj;j 

njhifapd; tl;btPjk;)  
( )2 1

1

100
P P

Rate
P

−
= ×  

 

• If Rate = R1% for the first year, R2% for the second year, R3% for the third 
year…..and Rn% for the nth year, then Amount after n years would be, 
($l;Ltl;bapy; Kjy;> ,uz;lhk;> %d;whk; Mz;Lfspd; tl;bfs; ntt;NtW vdpy; 
fPo;f;fz;l tha;g;ghl;il gad;gLj;Jf)  

   
1 21 1 ...... 1

100 100 100

nR R R
A P

     
= + × + +     

       
 

SI, CI ���� Difference for 2 years formula: 
2

100
P Difference

R

 
= × 

 
 

SI, CI ���� Difference for 3 years formula 
( )

3

2

100

(300 )

Difference
P

R R

×
=

+
 

 
RATIO AND PROPORTION 

 

• Mean Proportional: (ruhrhp tpfpjvz;) 

Mean proportional between a and b = a b×  
 

• Third Proportional: (%d;whtJ tpfpj vz;izf; fhz) 
If a : b = b : c, then c is called the third proportional to a and b. 
 

• Fourth Proportional: (ehd;fhtJ tpfpj vz;izf; fhz) 
If a : B = c : d, then d is called the fourth proportional to a, b and  c. 
 

• Compounded Ratio: ($l;Ltpfpj vz;izf; fhz) 
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The compounded ratio of the ratios (a : b ), (c : d), (e : f) is  
For a ratio a : b, 

� Duplicate ratio   = a2 : b2 

� Sub-duplicate ratio = :a b  

� Triplicate ratio  = a3 : b3 

� Sub-triplicate ratio = 3 3:a b or 
1 1

3 3:a b  

 
LCM & HCF 

• LCM of fractions = 
min

LCM of numerotors

HCF of deno ators
 

• 
njhFjpapYs;s vz;fspd; kP.rp.k

gpd;d vz;fspd; k.P rp.k
gFjpapYs;s vz;fspd; kP.ng.t

=  

• HCF of fractions = 
m in

H C F of num ero tors

L C M of deno ators
 

njhFjpapYs;s vz;fspd; kP.ng.t
gpd;d vz;fspd; k.P ng.t

gFjpapYs;s vz;fspd; kP.rp.k
=  

 
 

• First number ×  second number = LCM x HCF 
,uz;L vz;fspd; ngUf;fw;gyd; = LCM x HCF 

 
PROFIT AND LOSS 

• If the cost price of x articles is equal to the selling price of y articles, then  

 
( )

% 100( )
x y

Gain if x y
y

−
= × >  

• If the cost price of “x” articles is equal to the selling price of “y” articles, then  
( )

% 100( )
x y

Loss if x y
y

−
= × <  
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PERCENTAGES 
 

1. If the salary of a worker is increased by 20% and then decreased by 10%, what is 
the percentage effect on his salary? 
xUtdJ rk;gsk; 20 rjtPjk; mjpfhpf;fpwJ. gpd;G 10 rjtPjk; FiwfpwJ vdpy;> 
rk;gs rjtPj tpisT vd;d? 
 

Solution:       Formula:  I – D - 
100

ID
           Note: Increase (I), Decrease (D). 

       Therefore,  20 – 10  - 
20*10

100
  ⇒   10 -2 = 8 % increase.   

     
2. If the salary of a worker is increased by 20% and then increased by another 10% 

what is the percentage effect on his salary? 
xUtdJ rk;gsk; 20 rjtPjk; mjpfhpf;fpwJ. gpd;G NkYk; 10 rjtPjk; 
mjpfhpf;fpwJ vdpy;> rk;gs rjtPj tpisT vd;d? 
 

Solution:        Formula:  I1 + I2 + 1 2

100

I I
                     

            ⇒   20 + 10 + 
20*10

100
   = 32% increase.     

 
3. If the price of coffee is increased by 25%, find how much per cent a housewife 

must reduced her consumption of coffee so as not to increase the expenditure on 
coffee? 
fhgpapd; tpiy 25 rjtPjk; mjpfhpf;fpwJ> mth;fsJ FLk;g tuTnrytpy; ve;jtpj 
khw;wKk; ,y;iy vdpy; fhgp cgNahfpf;Fk; msT vt;tsT rjtPjk; FiwAk;? 
Solution:  

Formula:
100

100

r

r+
  =  

100*25

100 25+
 ⇒  Ans: 20%      

 
4. If the price of wheat falls down by 25%, by how much per cent must a 

householder increase its consumption, so as not to decrease the expenditure? 
NfhJikapd; tpiy 25% FiwfpwJ. ,Ug;gpDk;> mth;fsJ FLk;g tuT nrytpy; 
ve;jtpj khw;wKk; ,y;iy vdpy;> NfhJik cgNahfpf;Fk; msT vt;tsT 
rjtPjk; mjpfhpf;Fk;? 
 
Solution:  

Formula: Decreased 25% � 
100

100

r

r−
 = 

100*25

75
 =

100

3
  = 33 

1

3
 % 
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• Percentage Increase = 
Pr

100
Pr

Current Value eviousValue

eviousValue

−
×  

 

• Percentage Decrease = 
Pr

100
Pr

eviosValue CurrentValue

eviousValue

−
×  

 
 

TIME AND WORK 
 
 Model – I 

 (A, B) Working Together = 
Product of days

sumof days
 

 
 Model – II 

 A alone or B alone complete the work = 
Product of days

Difference of days
 

 
 Model – III 

 (A, B, C) Working together → 
1 1 1 1

( )
ABC

or
A B C Total AB BC CA

+ + =
+ +

 

 
 Model – IV 
 M1 Men can complete the work in d1 days  
 M2 Men can complete the work in d2 days 
 M1d1 = M2d2 
 
 Model – V 
 Men, Work, days, formula 
 M1d1W2 = M2 d2 W1 
 
 Model – VI - Men, days, hours, formula M1 d1 h1 = M2d2h2 

 i) x y
a a×  = x y

a
+   ii) 

x

y

a

a
 = x y

a
−   iii) ( )

y
x

a  = xy
a   iv) x

a
−  = 1

x
a

   

 iv) ( )
x x x

a b a b× = ×   vi) a0 = 1 

 
 i) Product rule: If a, m and n are positive numbers and a ≠ 1, then 
    ngUf;fy; tpjp:ngUf;fy; tpjp:ngUf;fy; tpjp:ngUf;fy; tpjp: a, m, n vd;gd kpif vz;fs;, a ≠ 1 vdpy;,  
  loga (mn) = loga m + loga n 
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 ii) Quotient rule: If m, n and a are positive numbers and a ≠ 1, then 
    tFj;jy; tpjp:tFj;jy; tpjp:tFj;jy; tpjp:tFj;jy; tpjp: m, n, a vd;gd kpif vz;fs; kw;Wk; a ≠ 1 vdpy;, 

  loga 
m

n

 
 
 

= loga m - loga n. 

 
iii) Power rule: If a and m are positive numbers, a ≠ 1 and n  is a real  number, 
then 
gb tpjp:gb tpjp:gb tpjp:gb tpjp: a, m vd;gd kpif vz;fs;, a ≠ 1 kw;Wk; n xU nka;naz; vdpy;, 

  loga mn = nloga m. 
 
 iv) If a is a positive number, then loga 1 = 0 
 
 v) If a is a positive number, then loga a = 1 
 
 Arrange the following in the ascending order of magnitudes: 
 64 123, 10, 25  
 64 123, 10, 25  vd;gtw;iw mtw;wpd; kjpg;Gfspd; VWthpirapy; mikf;fTk;. 

 
 Solution: 

 We shall first find the common index. For this, we find the l.c.m. of the 
 indices 4, 6, 12. The l.c.m. of 4, 6, 12 is 12. Then we convert the surds into 
 surds with index 12. 

 4 34 123 3 3 3 27= × × =  66 2 1210 10 10 100= × =  
 We observe 12 12 1225 27 100< <  
 / 612 425 3 10< <  
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Arithmetic Progression (A.P.) 
 

An Arithmetic Progression is a sequence of numbers in which each term except 
the first is obtained by adding a fixed number to the immediately preceding term. 
This fixed number is called the common difference, 

 
For example: 1, 2, 3, 4 … is an A.P. with C.D. = 1 

 5, 7, 9, 11… is an A.P. with C.D. = 2 

 1 1 3
, ,

4 2 4
, 1… is an A.P. with C.D. = 1

4
 

 102, 97, 92, 87, … is an A.P. with C.D. = - 5  
 

General form of an A.P. is a, a + d, a + 2d, … 
with first term a, and C.D. = d 
The general term or the nth term of an A.P. is tn = a + (n – 1) d 

 
Example 1: 
 
Is the sequence 10, 4, -2, -8,… an A.P.? 
 
Solution: 
 
In the given sequence we find 4 – 10 = - 2 – 4 = - 8 – (-2) = - 6 
The common difference is – 6. Hence the given sequence is an A.P. 
 
Example 2: 

 
Find the common difference and the next three terms of the A.P. 1, 4, 7, … 
 
Solution: 
 
The common difference = 4 – 1 = 3 
The next three terms are 7 + 3 = 10, 10 + 3 = 13, 13 + 3 = 16 
 
Example 3: 
 
Find the 12th term of an A.P. 6, 1, -4 … 
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Solution: 
 
Consider the A.P. in the form a, a + d, a + 2d, … 
Here, a = 6, d = 1 – 6 = - 5, n = 12 

tn = a + (n – 1) d 
t12 = 6 + (12 – 1) (-5) = 6 + (11 x – 5) = 6 – 55 = - 49 

/ The 12th term is – 49 
 
Example 4: 
 
The 7th term of an A.P. is – 15 and the 16th term is 30. Find the A.P. 
 
Solution: 
 
Consider the A.P. in the form a, a + d, a + 2d, … 

t7 = a + 6d = - 15  
t16 = a + 15d = 30 
t16 – t7 = 9d = 45, d = 5 

Substituting d = 5 in t7 we get 
 a + 30 = - 15, a = - 45 
/ The A.P. is - 45, - 40, - 35 … 
 
Example 5: 
 
If an office clerk is fixed in the pay scale 3200 – 85 – 4900, when will he reach his 
maximum? 
 
Solution 
 
Pay Scale : 3200 – 85 – 4900  
Starting Salary = Rs.3200 = a,  Annual increment = Rs.85 = d 
Maximum salary = Rs.4900 = tn 
tn = a + (n – 1) d = 4900 = 3200 + (n – 1) 85 

n – 1 = 1700

85
 = 20, n = 20 + 1 = 21 

The clerk will reach his maximum in his 21st year of service. 
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Example 6: 
 
Find 4 numbers between 3 and 38 which are in an A.P. 
Solution: 
 
Consider the A.P. in the form a,  + d, a + 2d, … 
Here a = 3,  and a + 5d = 38 
  = 5d = 35 = d = 7 
/ The A.P. is 3, 10, 17, 24, 31, 38… 
/ The 4 numbers between 3 and 38 are 10, 17, 24, 31 
 
Example 7: 
 
Find the number of integers between 60 and 600 which are divisible by 9.  
 
Solution: 
 
The first number divisible by 9 between 60 and 600 is 63. The last number 
divisible by 9 which is less than 600 is 594. The sequence 63, 72, 81, … 594 is an 
A.P. 
Here, a = 63,  d = 72 – 63 = 9 
 tn = 594 = a + (n – 1)d = 594 
= 63 + (n – 1) 9  = 594 = (n – 1) 9 = 594 – 63 = 531 
= n – 1 = 59 = n = 60 
/ There are 60 integers between 60 and 600 which are divisible by 9. 

 
The general form of a G.P. is a, ar, ar2, ar3, … with a ≠ 0  C.R. = r ≠ 0 
The nth term of the G.P. is tn = arn-1 

 
Note: If each term of a G.P. be multiplied or divided by the same non zero number, the 
resulting series is also a G.P. 
 
Example 8: 
 
Find the 5th term of the G.P. 64, 16, 4 … 
 
 

www.Padasalai.Net                                                                                     www.Trb Tnpsc.Com

Kindly Send Me Your Key Answers to Our email  id - padasalai.net@gmail.com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/


 

 

Solution: 

a= 64, r = 16 1

64 4
= , n = 5 

tn = arn-1, t5 = ar5-1 = ar4 

t5 = 64 
4

1

4

 
 
 

 = 64 1

256 4
=  

5th term of the given G.P. is 1

4
 

 
Example 9: 
 
The sixth and the tenth term of a G.P. are 63 and 5103 respectively. Find the G.P. 
 
Solution: 
t6 = 63, t10 = 5103 

9

10

5

6

5103

63

t ar

t ar
= =  = r4 = 81 3r∴ = ±  

Substituting r = 3 in t6, we get 

a (3)5 = 63 = a = 63 7

243 27
=  

If r = - 3, then we get a 7

27

−  

/ The G.P. is 7 21 63
, , ,...

27 27 27
 (or) 7 21 63

, , ,...
27 27 27

− −   

 
Example 10: 
 
Find three numbers in G.P. whose sum is 14 and product is 64. 
 
Solution: 
Let the numbers be a/r, a, ar 
Product of the numbers = (a / r) ×  a ×  ar = 64 
= a3 = 64,  / a = 4 

Sum of the numbers = (a/r) + a + ar = 14 = a 1
1 r

r

 
+ + 

 
 = 14 

4 
2

1 r r

r

 + +
 
 

 = 14 = 2 (1 + r + r2) = 7r 

= 2r2 – 5r + 2 = 0, /r = 1

2
 (or) 2 

If r = 2, the numbers are 2, 4, 8. If r = 1/2 the numbers are 8, 4, 2 
 
Sum to n terms of an A.P 
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/ Sn = [ ]2 ( 1)
2

n
a n d+ −   

Sn = 
2

n  [a + a + (n-1)d] = Sn = 
2

n  [a + l] 

where l = tn = a + (n – 1) d = last term 
 
Example 11: 
 
Find the sum of the first 11 terms of the A.P. 3, 8, 13… 
 
Solution: 
Given A.P. is 3, 8, 13, … 

Here a = 3, d = 8 – 3 = 5, n = 11, Sn = 
2

n  [2a + (n – 1)d] 

 = 11

2
 [(2× 3) + (11 – 1)5] = 11

2
 [6 + 50] = 11

2
× 56 = 308 

/ The sum of the first 11 terms of the given A.P. is 308 
 
Example 12: 
 
Find the sum: 3 + 11 + 19 + … + 787 
 
Solution: 
The given series is an A.P. 
Here a = 3, d = 8, tn = 787 = l 
tn = a + (n – 1)d = 787 
 3 + (n – 1)8 = 787 

/ n = 787 3

8

−  + 1 = 99 

Sn = 
2

n [a + l] = 99

2
[3 + 787] = 99

2
× 790 = 39105 

Hence the sum of the given series is 39105 
 
Example 13: 
 
Find the sum of the all the numbers between 300 and 500 divisible by 11. 
 
Solution: 
The first number greater than 300 and divisible by 11 is 308. The last number less than 
500 and divisible by 11 is 495. 
/ Series is 308 + 319 + … + 495 
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a = 308, d = 11, l = 495, tn = a + (n – 1)d = 495 

308 + (n – 1)11 = 495  / n = 495 308
1 18

11

−
+ =  

/ Sn = 
2

n [a + l] 

S18 = 18
[308 495] 7227

2
+ =  

Sum of n terms of a G.P 

Sn = ( 1)

1

na r

r

−

−
 

The sum of infinite geometric series is S∞ = 
1

a

r−
 

 
Example 14: 
 
Find the sum of 8 terms of the G.P. 2, 4, 8, … 
 
Solution: 
a = 2, r = 4/2 = 2 > 1, n = 8 

/ Sn = ( 1)

1

na r

r

−

−
, S8 = 

8
2(2 1)

2 1

−

−
 = 2 (256 – 1) = 2 ×  255 = 510 

 
Example 15: 
 
Find the sum to infinity of the series 54, 18, 6, 2, … 
 
Solution: 

a = 54, r = 18/54 = 1/3 < 1  / S∞ 
54

1 1 1/ 3

a

r
=

− −
 = 54 3

2
×  = 81   

 
Example 16: 
 
A rubber ball dropped from a height of 50 m rebounds at every impact from the floor to 
a height half of that from which it has fallen. Find the total distance described by the 
time it comes to rest. 
 
Solution: 
Distance described in the first impact = 50 m 
Distance described in the 2nd impact = 2 [1/2×  50] = 2 ×  25 m 
Distance described in the 3rd impact = 2 ×  25/2 m 
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/ Distance described by the time it comes to rest = 50 + 2 25 25
25 ...

2 4

 
+ + + 

 
 

 = 50 + 2 25

1 1/ 2

 
 

− 
 = 50 + 2 ×  2 = 50 + 100 = 150 m 

/ Distance traveled by the ball by the time it comes to rest is 150 m 
 
Sum of the first n natural numbers: 
 

1 + 2 + 3 + … + n = 
1

n

n∑  = ( 1)

2

n n +  

Example 17: 
 
Find the sum of 1 + 2 + 3+ … + 30 
 
Solution: 

n∑  = ( 1)

2

n n +  
30

1

n∑  = 30(30 1)

2

+  = 15 ×  31 = 465 

 
Example 18: 
 
Find the sum of 11 + 12 + 13 + … + 31 
 
Solution: 

1 + 2 + 3 + … + 31 = 31 32

2

×  = 496 

1 + 2 + … + 10 = 10 11

2

×  = 55 

/ 11 + 12 + 13 + … + 31 = (1 + 2 + … + 31) – (1 + 2 + 3 …+10) = 496 – 55 = 441 
 
Sum of the first n odd numbers 

1 + 3 + 5 + … + (2n – 1) = 
1

(2 1)
n

n −∑    

n2 / Sum of the first n odd natural numbers is n2 
 

Note: If l is the last odd number of the series then Sn = 
2

1

2

l + 
  

 since n =  1

2

l +  

 
Example 19: 
 
Find the sum of 11 + 13 + … + 35 
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Solution: 

1 + 3 + … + 35 = 
2

235 1
18 324

2

+ 
= = 

 
 

1 + 3  + … + 9 = 
2

9 1

2

+ 
 
 

 = 52 = 25 

/ 11 + 13 + … + 35 = 324 – 25 = 299 
 
Sum of the squares of the first n natural numbers 

2

1

n

n∑  = 12 + 22 + 32 + … + n2 

 
2

1

( 1)(2 1)

6

n n n n
n

+ +
∴ =∑  

 
The total number of squares in a chess board 

= 2 2 2 2 2

1

8 9 17
1 2 3 ... 8 204

6

n

n
× ×

= + + + + = =∑  

 
Example 20: 
 
Find the sum of 12 + 22 + … + 202 

 
Solution: 

2
2

1

n∑  = ( 1)(2 1)

6

n n n+ +  

20
2

1

20(20 1)(2 20 1) 20 21 41
2870

6 6
n

+ × + × ×
= = =∑  

 
$l;Lj; njhlh; thpir $l;Lj; njhlh; thpir $l;Lj; njhlh; thpir $l;Lj; njhlh; thpir (A.P.)    
  
 vz;fspd; njhlh; thpirapy; Kjy; vz;izj; jtpu kw;w xt;nthU cWg;Gk; xU 
Fwpg;gpl;l vz;iz mjd; Kd;dp cld; $l;Ltjhy; ngwg;gl;lhy; me;j vz; njhlh; 
$l;Lj;njhlh; thpir vdg;gLk; 
vLj;Jf;fhl;lhf:  
1, 2, 3, 4, … vd;gJ nghJ tpj;jpahrk; 1 cs;s xU $l;Lj;njhlh; 

5, 7, 9, 11, … vd;gJ nghJ tpj;jpahrk; 2 cs;s xU $l;Lj;njhlh; 
1 1 3

, , ,1,...
4 2 4

 vd;gJ nghJ tpj;jpahrk; 1

4
 cs;s xU $l;Lj;njhlh; 

102, 97, 92, 87, … vd;gJ nghJ tpj;jpahrk; -5 cs;s xU $l;Lj;njhlh; 
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$l;Lj;njhlhpd; nghJ tbtk; $l;Lj;njhlhpd; nghJ tbtk; $l;Lj;njhlhpd; nghJ tbtk; $l;Lj;njhlhpd; nghJ tbtk; :        
 
a, a + d, a + 2d, .. 
,q;F a vd;gJ Kjy; cWg;G, d vd;gJ nghJ tpj;jpahrk; 
$l;Lj;njhlhpd; nghJ cWg;G (my;yJ) ‘n’ Mk; cWg;G tn = a + ( n – 1)d 
 
vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 1111::::    
 
10, 4, -2, -8, ... vd;w njhlh; thpir xU $l;Lj; njhlh; thpirah? 
jPh;T:jPh;T:jPh;T:jPh;T:    
nfhLf;fg;gl;Ls;s njhlhpy; 4 – 10 = - 2 – 4 = - 8 – (-2) = - 6 
nghJ tpj;jpahrk; - 6. MfNt ,j;njhlh; xU $l;Lj;njhlh; thpirahFk;. 
 
vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 2222::::    
 
1, 4, 7, … vd;w $l;Lj;njhlh; thpirapd; nghJ tpj;jpahrk; kw;Wk; mLj;j %d;W 
cWg;Gfisf; fhz;f. 
 
jPh;T:jPh;T:jPh;T:jPh;T:    
nghJ tpj;jpahrk; = 4 – 1 = 3 
mLj;j %d;W cWg;Gfs; 7 + 3 = 10, 10 + 3 = 13, 13 + 3 = 16 
 
vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 3333::::    
 
6, 1, -4… vd;w $l;Lj;njhlh; thpirapy; 12 MtJ cWg;igf; fhz;f 
 
jPh;T:jPh;T:jPh;T:jPh;T:    
a,  + d, a + 2d, … vd;w tbtpy; $l;Lj;njhlh; thpiria vLj;Jf; nfhs;f. 

,q;F a = 6, d = 1 – 6 = - 5, n = 12 
tn = a + (n – 1) d 
t12 = 6 + (12 – 1) (-5) = 6 + (11 x – 5) = 6 – 55 = - 49 
/ 12 tJ cWg;G = - 49   
 
vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 4444::::    
 
xU $l;;Lj; njhlh; thpirapy; 7 MtJ cWg;G – 15, 16 tJ cWg;G 30 vdpy; me;j 
$l;Lj;njhlh; thpiriaf; fhz;f. 
 
jPh;T:jPh;T:jPh;T:jPh;T:    
a,  + d, a + 2d, … vd;w tbtpy; $l;Lj;njhlh; thpiria vLj;Jf; nfhs;Nthk; 

t7 = a + 6d = - 15  
t16 = a + 15d = 30 
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t16 – t7 = 9d = 45, d = 5 
d = 5 vd t7 y; gpujpapl 
a + 30 = - 15, a = -45 
/ $l;Lj;njhlh; thpir –45, -40, -35, … 
 
vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 5555::::    
 
xU mYtyf cjtpahshpd; mbg;gilr; rk;gsk; 3200 – 85 – 4900 vd 
eph;zapf;fg;gl;Ls;sJ. vg;NghJ mth; mjpf gl;r rk;gsj;ijg; ngWthh;? 
 
jPh;T:jPh;T:jPh;T:jPh;T:    
Cjpa tpfpjk; : 3200 – 85 – 4900  
njhlf;f rk;gsk; = &. 3200 = a, Mz;bd; Cjpa cah;T = &. 85 = 5 
mjpf gl;r rk;gsk; = &. 4900 = tn 
tn = a + (n – 1) d = 4900 = 3200 + (n – 1) 85 

n – 1 = 1700

85
 = 20, n = 20 + 1 = 21 

mYtyf Copah; jdJ gzp fhyj;jpd; 21tJ tUlj;jpy; mjpfgl;r Cjpaj;ijg; 
ngWthh;. 
 
vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 6666::::    
 
xU $l;Lj;njhlh; thpirapy; 3, 38w;F ,ilNa mike;j ehd;F vz;fisf; fhz;f 
 
jPh;T:jPh;T:jPh;T:jPh;T:    
a,  + d, a + 2d, … vd;w tbtpy; $l;Lj;njhlh; thpiria vLj;Jf; nfhs;Nthk; 

,q;F a = 3, a + 5d = 38 
  = 5d = 35 = d = 7 
/ $l;Lj;njhlh; thpir 3, 10, 17, 24, 31, 38, … 
/ 3f;Fk; 38f;Fk; ,ilapYs;s ehd;F vz;fs; 10, 17, 24, 31 
 
vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 7777::::    
 
60f;Fk; 600f;Fk; ,ilNa 9 My; tFgLk; KOf;fspd; vz;zpf;if ahJ? 
 
jPh;T:jPh;T:jPh;T:jPh;T:    
60f;Fk; 600f;Fk; ,ilNa 9 My; tFgLk; Kjy; vz; 63. 600f;F Fiwthd 9My; 
tFgLk; filrp vz; 594. njhlh; thpir 63, 72, 81, … 594 xU $l;Lj;njhlh; thpir 
 
,q;F, a = 63, d = 72 – 63 = 9 
 tn = 594 = a + (n – 1)d = 594 
= 63 + (n – 1) 9  = 594 = (n – 1) 9 = 594 – 63 = 531 
= n – 1 = 59 = n = 60 
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/ 60f;Fk; 600f;Fk; ,ilapy; 9My; tFgLk; 60 KOf;fs; cs;sd. 
 
ngUf;Fj;njhlh; thpirapd; nghJ tbtk; a, ar, ar2, ar3, … a ≠ 0 
 
nghJ tpfpjk; = r ≠ 0 
 
ngUf;Fj;njhlh; thpirapd; n - Mk; cWg;G tn = arn-1 
 
Fwpg;G:Fwpg;G:Fwpg;G:Fwpg;G: xU ngUf;Fj;njhlh; thpirapy; xt;nthU cWg;igAk; xNu g+r;rpakw;w 
khwpypahy; ngUf;f my;yJ tFf;f fpilf;Fk; njhlUk;, xU ngUf;Fj;njhlh; thpirNa. 
 
vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 8888::::    
 
64, 16, 4 … vd;w ngUf;Fj;njhlh; thpirapy; 5MtJ cWg;igf; fhz;f. 
 
jPh;T:jPh;T:jPh;T:jPh;T:    

a= 64, r = 16 1

64 4
= , n = 5 

tn = arn-1, t5 = ar5-1 = ar4 

t5 = 64 
4

1

4

 
 
 

 = 64 1

256 4
=  

/ ,g;ngUf;Fj;njhlhpd; 5MtJ cWg;G 1

4
 

 
vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 9999::::    
 
xU ngUf;Fj;njhlh; thpirapy; 6MtJ, 10 MtJ cWg;Gfs; KiwNa 63, 5103 vdpy; 
mg;ngUf;Fj;njhlh; thpiria fhz;f. 
 
jPh;T:jPh;T:jPh;T:jPh;T:    
t6 = 63, t10 = 5103 

9

10

5

6

5103

63

t ar

t ar
= =  = r4 = 81 3r∴ = ±  

r = 3 vd t6 y; gpujpapl 
 

a (3)5 = 63 = a = 63 7

243 27
=  

r = -3 vdpy; a = 7

27

−  MFk; 

/ ngUf;Fj;njhlh; thpir 7 21 63
, , ,...

27 27 27
 (my;yJ) 7 21 63

, , ,...
27 27 27

− −  
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vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 10101010: 
 
xU ngUf;Fj;njhlh; thpirapy; mike;j %d;W vz;fspd; $Ljy; 14, NkYk; ngUf;fy; 
gyd; 64 vdpy; me;j %d;W vz;fisf; fhz;f. 
 
jPh;T:jPh;T:jPh;T:jPh;T:    
%d;W vz;fs; a/r, a, ar vd;f 
ngUf;fy; gyd; = (a/r) ×  a ×  ar = 64 
= a3 = 64,  / a = 4 

$Ljy; = (a/r) + a + ar = 14 = a 1
1 r

r

 
+ + 

 
 = 14 

4 
2

1 r r

r

 + +
 
 

 = 14 = 2 (1 + r + r2) = 7r 

= 2r2 – 5r + 2 = 0, /r = 1

2
 my;yJ 2 

r = 2 vdpy;, vz;fs; 2, 4, 8 MFk;. r = 1/2 vdpy;, vz;fs; 8, 4, 2 MFk;. 
 
xU $l;Lj;njhlhpd; xU $l;Lj;njhlhpd; xU $l;Lj;njhlhpd; xU $l;Lj;njhlhpd; n    cWg;Gfspd; $Ljy;cWg;Gfspd; $Ljy;cWg;Gfspd; $Ljy;cWg;Gfspd; $Ljy;    
 

/ Sn = [ ]2 ( 1)
2

n
a n d+ −   

Sn = 
2

n  [a + a + (n-1)d] = Sn = 
2

n  [a + l] 

,q;F, l = tn = a + (n – 1) d =  filrp cWg;G 
 
 
vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 11111111::::    
 
3, 8, 13… vd;w $l;Lj;njhlhpd; Kjy; 11 cWg;Gfspd; $Ljy; fhz;f. 
 
jPh;T:jPh;T:jPh;T:jPh;T:    

a = 3, d = 8 – 3 = 5, n = 11, Sn = 
2

n  [2a + (n – 1)d] 

 = 11

2
 [(2× 3) + (11 – 1)5] = 11

2
 [6 + 50] = 11

2
× 56 = 308 

/ $l;Lj;njhlhpd; Kjy; 11 cWg;Gfspd; $Ljy; 308 
    
vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 12121212::::    
 
3 + 11 + 19 + … + 787 ,d; $Ljy; fhz; 
 
jPh;T:jPh;T:jPh;T:jPh;T:    
3 + 11 + 19 + … + 787 vd;gJ xU $l;Lj; njhlh; 
a = 3, d = 8, tn = 787 = l 
tn = a + (n – 1)d = 787 
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 3 + (n – 1)8 = 787 

/ n = 787 3

8

−  + 1 = 99 

Sn = 
2

n [a + l] = 99

2
[3 + 787] = 99

2
× 790 = 39105 

S99 = 39105 

 

vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 13131313::::    
 
300f;Fk; 500f;Fk; ,ilNa 11 My; kPjpapd;wp tFgLk; midj;J ,ay; vz;fspd; $Ljy; 
fhz;f. 
 
jPh;T:jPh;T:jPh;T:jPh;T:    
300 I tplg; nghpaJk;, 11 My; kPjpapd;wp tFglf; $baJkhd Kjy; vz; 308. 500 I 

tplr;rpwpajk;, 11 My; kPjpapd;wp tFglf;$baJkhd filrp vz; 495. 

/ 308 + 319 + … + 495 vd;w njhFg;gpy; 
a = 308, d = 11, l = 495, tn = a + (n – 1)d = 495 

308 + (n – 1)11 = 495  / n = 495 308
1 18

11

−
+ =  

/ Sn = 
2

n [a + l] 

S18 = 18
[308 495] 7227

2
+ =  

 
xU ngUf;Fj;njhlhpd; xU ngUf;Fj;njhlhpd; xU ngUf;Fj;njhlhpd; xU ngUf;Fj;njhlhpd; n    cWg;Gfspd; $Ljy;cWg;Gfspd; $Ljy;cWg;Gfspd; $Ljy;cWg;Gfspd; $Ljy;    
 

Sn = ( 1)

1

na r

r

−

−
 

Kbtwh ngUf;Fj;njhlh; njhFg;gpd; $Ljy; S∞ = 
1

a

r−
 

 
 
vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 14141414::::    
 
2, 4, 8, … vd;w ngUf;Fj;njhlhpy; 8 cWg;Gfspd; $Ljy; fhz;. 
 
 
jPh;T:jPh;T:jPh;T:jPh;T:    
a = 2, r = 4/2 = 2 > 1, n = 8 

/ Sn = ( 1)

1

na r

r

−

−
, S8 = 

8
2(2 1)

2 1

−

−
 = 2 (256 – 1) = 2 ×  255 = 510 

 
vLvLvLvLj;Jf;fhl;L j;Jf;fhl;L j;Jf;fhl;L j;Jf;fhl;L 15151515::::    
 
54, 18, 6, 2, … vd;w Kbtpypj;njhlhpd; $Ljy; fhz;.  
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jPh;T:jPh;T:jPh;T:jPh;T:    

a = 54, r = 18/54 = 1/3 < 1  / S∞ 
54

1 1 1/ 3

a

r
=

− −
 = 54 3

2
×  = 81   

 
vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 16161616::::    
 
50 kP cauj;jpypUe;J Nghlg;gl;l xU ,ug;gh; ge;J xt;nthU KiwAk; jiuapy; 
NkhjpagpwF tpOe;j cauj;jpypUe;J ghjp mstpw;F vOk;GfpwJ vdpy; me;j ge;J Xa;T 
epiyf;F tUk;nghOJ mJ nrd;w nkhj;j J}uk; fhz;. 
 
jPh;T:jPh;T:jPh;T:jPh;T:    
Kjy; mbapy; ge;J nry;Yk; J}uk; = 50 kP 
2tJ mbapy; ge;J nry;Yk; J}uk; = 2 [1/2×  50] = 2 ×  25 kP 
3tJ mbapy; ge;J nry;Yk; J}uk; = 2 ×  25/2 kP 
 

/ ge;J Xa;T epiyf;F tUk;nghOJ nrd;w nkhj;j J}uk; = 50 + 2 25 25
25 ...

2 4

 
+ + + 

 
 

  

 = 50 + 2 25

1 1/ 2

 
 

− 
 = 50 + 2 ×  2 = 50 + 100 = 150 kP 

/ ge;J Xa;T epiyf;F tUk;nghOJ nrd;w nkhj;j J}uk; 150 kP. 
 
Kjy; Kjy; Kjy; Kjy; n    ,ay; vz;fsp,ay; vz;fsp,ay; vz;fsp,ay; vz;fspd; $l;Lg;gyd;d; $l;Lg;gyd;d; $l;Lg;gyd;d; $l;Lg;gyd;    
 

1 + 2 + 3 + … + n = 
1

n

n∑  = ( 1)

2

n n +  

 
vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 17171717::::    
 
$l;Lg;gyd; fhz;f: 1 + 2 + 3 + … + 30 
 
jPh;T:jPh;T:jPh;T:jPh;T:    

n∑  = ( 1)

2

n n +  
30

1

n∑  = 30(30 1)

2

+  = 15 ×  31 = 465 

    
vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 18181818::::    
 
$l;Lg;gyd; fhz;f: 11 + 12 + 13 + … + 31 
 
jPh;T:jPh;T:jPh;T:jPh;T:    

1 + 2 + 3 + … + 31 = 31 32

2

×  = 496 

1 + 2 + … + 10 = 10 11

2

×  = 55 
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/ 11 + 12 + 13 + … + 31 = (1 + 2 + … + 31) – (1 + 2 + 3 …+10) = 496 – 55 = 441 
 
Kjy; Kjy; Kjy; Kjy; n    xw;iw vz;fspd; $Ljy;xw;iw vz;fspd; $Ljy;xw;iw vz;fspd; $Ljy;xw;iw vz;fspd; $Ljy;    
 

1 + 3 + 5 + … + (2n – 1) = 
1

(2 1)
n

n −∑  

n2   / Kjy; n xw;iw vz;fspd; $Ljy; n2 
 

Fwpg;G:Fwpg;G:Fwpg;G:Fwpg;G: l vd;gJ njhFg;gpd; filrp xw;iw vz; vdpy; Sn = 
2

1

2

l + 
  

., 1

2

l
n

+ 
∴ = 
 

  

 
vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 19191919::::    
 
$l;Lg;gyd; fhz;f: 11 + 13 + … + 35 
 
jPh;T:jPh;T:jPh;T:jPh;T:    
 

1 + 3 + … + 35 = 
2

235 1
18 324

2

+ 
= = 

 
 

1 + 3  + … + 9 = 
2

9 1

2

+ 
 
 

 = 52 = 25 

/ 11 + 13 + … + 35 = 324 – 25 = 299 
 
Kjy; Kjy; Kjy; Kjy; n    ,ay; vz;fspd; t,ay; vz;fspd; t,ay; vz;fspd; t,ay; vz;fspd; th;f;fq;fspd; $Ljy;h;f;fq;fspd; $Ljy;h;f;fq;fspd; $Ljy;h;f;fq;fspd; $Ljy;    

2

1

n

n∑  = 12 + 22 + 32 + … + n2 

 
2

1

( 1)(2 1)

6

n n n n
n

+ +
∴ =∑  

 
rJuq;fg; gyifapYs;s rJuq;fspd; nkhj;j vz;zpf;ifrJuq;fg; gyifapYs;s rJuq;fspd; nkhj;j vz;zpf;ifrJuq;fg; gyifapYs;s rJuq;fspd; nkhj;j vz;zpf;ifrJuq;fg; gyifapYs;s rJuq;fspd; nkhj;j vz;zpf;if    
 

 = 2 2 2 2 2

1

8 9 17
1 2 3 ... 8 204

6

n

n
× ×

= + + + + = =∑  

 
vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L vLj;Jf;fhl;L 20202020::::    
 
$l;Lg;gyd; fhz;f: 12 + 22 + … + 202 
 
jPh;T:jPh;T:jPh;T:jPh;T:    
 

2
2

1

n∑  = ( 1)(2 1)

6

n n n+ +  
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20
2

1

20(20 1)(2 20 1) 20 21 41
2870

6 6
n

+ × + × ×
= = =∑  

 
 

APPRECIATION AND DEPRECIATION 
 
Growth of population, the depreciation value of old vehicles, electronic goods, motor 
cycle, etc. can be valued by using the method employed in compound interest 
 

 1) The growth or Appreciation (A) = p x  
+ 

 
1

100

n
r

  

 

 2) Depreciation   = p x  
− 

 
1

100

n
r

 

 
Example  
 
The population of a village is 20,000. The population increases by 5% every year. Find 
the population at the end of years. 
 
Solution 
 
 R = 5% n = 2 years 
 
Population at the end of 2 yrs 
 

  A = p x  
+ 

 
1

100

n
r

 

   = 20000 x  
+ 

 

2
5

1
100

 

   = 20000 x  
 
 

2
105

100
 

   = 20000 x 1.05 x 1.05 
 
/ The population growth at the end of 2 years is = 22050 
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Example: 
 
The value of a computer depreciates every year by 4%. If its present value is Rs.24000. 
What will be its value after 3 years? 
Solution 

Here  p = Rs.24000 
  N = 3 years 
  R = 4% 

 

 Depreciation = p x  
− 

 
1

100

n
r

 

   = Rs.24000 x  
− 

 

3
4

1
100

 

   = Rs.24000 x  
 
 

3
96

100
 

   = Rs.24000 x 0.96 x 0.96 x 0.96 
   = Rs.21233.66 
   = Rs.21234 (rounded off to nearest rupee) 
 

/ Depreciation is Rs.21234 
 
 
cah;T kw;Wk; tPcah;T kw;Wk; tPcah;T kw;Wk; tPcah;T kw;Wk; tPo;r;rp o;r;rp o;r;rp o;r;rp     
 
 kf;fs; njhif cah;T> thfdq;fspd; kjpg;gPL Nghd;w gioa nghUl;fspd; tpiy 
eph;zaj;jpid fPNo Fwpg;gpl;l tpjpiag; gad;gLj;jpf; fhzyhk;. 
 

kf;fs; njhif tsh;r;rp (m) tpiyNaw;wk; 1
100

n
r

A p  
= × + 

 
 

 

   tPo;r;rp 1
100

n
r

D p  
= × − 

 
 

 
vLj;Jf;vLj;Jf;vLj;Jf;vLj;Jf;fhl;Lfhl;Lfhl;Lfhl;L    
 
 xU fpuhkj;jpd; kf;fs; njhif 20000. kf;fs; njhif tsh;r;rp tPjk; Mz;Lf;F 5% 
vdpy; ,uz;lhkhz;L Kbtpy; me;j fpuhkj;jpd; kf;fs; njhif vt;tsthf ,Uf;Fk;. 
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jPh;TjPh;TjPh;TjPh;T    
 
  tsh;r;rp tPjk; = 5%  Mz;Lfs; = 2 
 

  

2

2

5
20000 1

100

105
20000

100

20000 1.05 1.05 22050

 
= × + 

 

 
= × × 

 

= × × =

 

 
 ,uz;lhkhz;L Kbtpy; kf;fs; njhif = 22050 
 
vLj;Jf;fhl;LvLj;Jf;fhl;LvLj;Jf;fhl;LvLj;Jf;fhl;L    
 
 xU fzpdpapd; tpiy Mz;Lf;F 4% tPjk; FiwfpwJ. ,jDila jw;Nghija 
tpiy &.24000 vdpy; 3 Mz;Lfs; Kbtpy; fzpdpapd; tpiy vd;dthf ,Uf;Fk;. 
 
jPh;TjPh;TjPh;TjPh;T    
 
 jw;Nghija tpiy = &.24000 
 
  Mz;Lfs; = 3 
 
 tl;b tPjk;  = 4% 
 

fzpdpapd; tpiy %d;W Mz;Lfs; fopj;J 1
100

n
r

p  
= × − 

 
 

 

   

3

3

4
24000 1

100

96
24000

100

24000 0.96 0.96 0.96

21233.66

 
= × − 

 

 
= × 

 

= × × ×

=

 

 
 fzpdpapd; tpiy %d;W Mz;Lfs; fopj;J &.21234 (&gha; jpUj;jkhf) 
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BOATS AND STREAMS 
POINTS TO REMEMBER: 

 
Normally by speed of the boat or swimmer we mean the speed of the boat 
(or swimmer) in still water. 
 
If the boat (or the swimmer) moves against the stream then it is called 
upstream and if it moves with the stream, it is called downstream. 
 
 Speed downstream ds     = (B + S) km/hr 
 Speed upstream      us     =  (B – S) km/hr 
  
 If the speed downstream is ds km/hr and the speed upstream is us 
km/hr, then: 
 

 Speed in still water B = 2

ds us+

 km/hr 

 Rate of stream      S  =  2

ds us−

 km/hr 
Example 
1. A man can row upstream at 8 kmph and downstream at 10 kmph. What is 
the speed of the boat in still water and rate of stream/current? 
 
    Solution 
    Speed downstream  = ds Km/hr 
    Speed upstream = us Km/hr 

    Speed of the boat in still water(B) = 2

ds us+

 = 
10 8

2

+

 = 9kmph. 

    Rate of stream / velocity            = 2

ds us−

  = 
10 8

2

−

 = 1 kmph.  
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APPOLO STUDY CENTRE 
MATHS FORMULAS 

 

For the system of equations 
1 1 1

2 2 2

0

0

a x b y C

a x b y c

+ + =

+ + =
  

where 2 2 2 2

1 1 2 2
0, 0a b a b+ ≠ + ≠  

i. If 
1 2 1 2

0a b b a− ≠  or 1 1

2 2

a b

a b
≠  then the system of equations has a unique 

solution 

ii. If 1 1 1

2 2 2

a b c

a b c
= =  then the system of equations has infinitely many 

solutions 

iii. If 1 1 1

2 2 2

a b c

a b c
= ≠  then the system of equations has no solution 

 
1 1 1

2 2 2

0

0

a x b y C

a x b y c

+ + =

+ + =
 

,q;F 2 2 2 2

1 1 2 2
0, 0a b a b+ ≠ + ≠  

 
Mfpa rkd;ghLfspd; njhFg;gpw;F 

i. 
1 2 1 2

0a b b a− ≠  mjhtJ 1 1

2 2

a b

a b
≠  vdpy; xNunahU jPh;T (unique solution) 

cz;L 

ii. 1 1 1

2 2 2

a b c

a b c
= = vdpy; Kbtpyp vz;zpf;ifapy; jPh;Tfs; (infinitely many 

solutions) cz;L 

iii. 1 1 1

2 2 2

a b c

a b c
= ≠  vdpy; jPh;T VJkpy;iy (no solution) 

 

The Basic relationship between the zeros and the coefficients of 
2

( )p x ax bx c= + +  are 
 

sum of zeros: 
2

b coefficient of x
a

a coefficient of x
β+ = − = −  
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product of zeros 
2

tanc cons t term
a

a coefficient of x
β = =  

 
2

( )p x ax bx c= + + -d; nfOf;fSf;Fk;> g+r;rpaq;fSf;Fk; ,ilNaahd 
mbg;gilj; njhFg;G 

G+r;rpaq;fspd; $Ljy;> 
2

b x
a

a x
β

−
+ = − = −

−

d; nfO

d; nfO
 

G+r;rpaq;fspd; ngUf;fw;gyd; 
2

c
a

a x
β = =

−

khwpyp cWg; G

d; nfO
 

Nature of roots of a quadratic equation 
 

The roots of the equation 2
0ax bx c+ + =  are given by 

2
4

2

b b ac
x

a

− ± −
=  

i. If 2
4 0b ac− >  we get two distinct real roots 

2
4

2

b b ac
x

a

− + −
= ; and 

2
4

2

b b ac
x

a

− − −
=  

ii. If 2
4 0b ac− = , then the equation has two equal roots 

2

b
x

a

−
=   

iii.If 2
4 0b ac− < , then 2

4b ac−  is not a real number. Therefore there is no 
real root for the given quadratic equation. 

 
,Ugbr; rkd;ghl;bd; %yq;fspd; jd;ik,Ugbr; rkd;ghl;bd; %yq;fspd; jd;ik,Ugbr; rkd;ghl;bd; %yq;fspd; jd;ik,Ugbr; rkd;ghl;bd; %yq;fspd; jd;ik    

 

2
0ax bx c+ + =  vDk; ,Ugbr; rkd;ghl;bd; %yq;fs; 

2
4

2

b b ac
x

a

− ± −
= vd 

mwpNthk; 
 

i. 2
4 0b ac− >  vdpy; ,U ntt;Ntwhd nka;naz; %yq;fs; cs;sd. 

mitfs;> 
2

4

2

b b ac
x

a

− + −
= kw;Wk; 

2
4

2

b b ac
x

a

− − −
=  

ii. 2
4 0b ac− =  vdpy; rkd;ghl;bw;F ,U rkkhd nka;naz; %yq;fs; 

cs;sd. rk %yk;  
2

b
x

a

−
=  MFk; 

iii. 2
4 0b ac− <  vdpy; 2

4b ac−  xU nka;naz; my;y. Mifahy;> ,Ugbr; 
rkd;ghl;bw;F nka;naz; %yq;fs; ,y;iy 
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Therefore, if ,a β  are the roots of 2

0ax bx c+ + =  then 
 

i. the sum of the roots b
a

a
β+ = −  

ii. the product of roots, c
a

a
β =  

2
0ax bx c+ + = -d; %yq;fs; ,a β  vdpy; 

 

i. %yq;fspd; $Ljy;> b
a

a
β+ = −  

%yq;fspd; ngUf;fw;gyd;> c
a

a
β =  

 

 
 

Area of a quadrilateral    ehw;fuj;jpd; gug;G ehw;fuj;jpd; gug;G ehw;fuj;jpd; gug;G ehw;fuj;jpd; gug;G  

 
1 2 2 3 3 4 4 1 2 1 3 2 4 3 1 4

1
{( ) ( )}

2
x y x y x y x y x y x y x y x y= + + + − + + + sq.units / r. myFfs; 

 

The distance between 
1 1 2 2

( , ), ( , )P x y Q x y  is 2 2

2 1 2 1
( ) ( )x x y y− + −  

1 1 2 2
( , ), ( , )P x y Q x y  Mfpa Gs;spfSf;F ,ilNaAs;s njhiyT 

2 2

2 1 2 1
( ) ( )x x y y− + −  

 

Equation of straight lines (Neh;f;Nfhl;bd; rkd;ghLfs;Neh;f;Nfhl;bd; rkd;ghLfs;Neh;f;Nfhl;bd; rkd;ghLfs;Neh;f;Nfhl;bd; rkd;ghLfs;))))    
    

Straight Line Equation 

x – axis y = 0 

y – axis x = 0 

Parallel to x - axis y = k 

Parallel to y – axis x = k 

Parallel to ax + by + c = 0  ax + by + k = 0 

Perpendicular to ax + by + c = 0     bx – ay + k = 0 

Area of Triangle    Kf;Nfhzj;jpy; gug;G Kf;Nfhzj;jpy; gug;G Kf;Nfhzj;jpy; gug;G Kf;Nfhzj;jpy; gug;G     

If 
1 1 2 2

( , ), ( , )A x y B x y and
3 3

( , )C x y  are the vertices of a ABC∆     then the area of the 

ABC∆ is 
1 2 3 2 3 1 3 1 2

1
{ ( ) ( ) ( )}

2
x y y x y y x y y− + − + −  sq.units 

1 1 2 2
( , ), ( , )A x y B x y kw;Wk; 

3 3
( , )C x y  Mfpatw;iw Kidfshff; nfhz;l ABC∆     -d; 

gug;G 
1 2 3 2 3 1 3 1 2

1
{ ( ) ( ) ( )}

2
x y y x y y x y y− + − + −  r. myFfs; 
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Given Equation 

Passing through the origin y mx=  

Slope m, y-intercept c y mx c= +  

Slope m a point 
1 1

( , )x y  1 1
( )y y m x x− = −  

Passing through two points 
1 1 2 2

( , ), ( , )x y x y  1 1

2 1 2 1

y y x x

y y x x

− −
=

− −
 

x- intercept a and y-intercept b 1
x y

a b
+ =  

 

Neh;f;Nfhl;bd; rkd;ghLfs;Neh;f;Nfhl;bd; rkd;ghLfs;Neh;f;Nfhl;bd; rkd;ghLfs;Neh;f;Nfhl;bd; rkd;ghLfs;    
 

Neh;f;NfhLNeh;f;NfhLNeh;f;NfhLNeh;f;NfhL    rkd;ghLrkd;ghLrkd;ghLrkd;ghL    

x – mr;R y = 0 

y – mr;R x = 0 

x – mr;rpw;F ,iz y = k 

y – mr;rpw;F ,iz x = k 
ax + by + c = 0 f;F ,iz ax + by + k = 0 
ax + by + c = 0 f;F nrq;Fj;J    bx – ay + k = 0 

 
nfhLf;fg;gl;litnfhLf;fg;gl;litnfhLf;fg;gl;litnfhLf;fg;gl;lit    rkd;ghLrkd;ghLrkd;ghLrkd;ghL    

Mjp topr; nry;Yk; Neh;f;NfhL y mx=  

rha;T m kw;Wk; y-ntl;Lj;Jz;L c y mx c= +  

rha;T m kw;Wk; xUGs;sp 
1 1

( , )x y  1 1
( )y y m x x− = −  

1 1 2 2
( , ), ( , )x y x y Mfpa ,U Gs;spfs; topr; 
nry;Yk; Neh;f;NfhL 

1 1

2 1 2 1

y y x x

y y x x

− −
=

− −
 

x- ntl;Lj;Jz;L a kw;Wk; y-
ntl;Lj;Jz;L b 

1
x y

a b
+ =  

 

,g;nghOJ (x1, y1) kw;Wk; (x2, y2) Mfpa ,UGs;spfis ,izf;Fk; 

Nfhl;Lj;Jz;bid m : n vd;w nfhLf;fg;gl;l tpfpjj;jpy; cl;Gwkhfg; 
gphpf;Fk; Gs;spapd; Maj;njhiyTj; J}uq;fisf; fhz;Nghk;. 
 
To find the coordinates of the point which divides internally the line 
segment joining two given points (x1, y1) and (x2, y2) in the given ratio m : n 

2 1 2 1,
mx nx my ny

m n m n

+ + 
 + + 
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AB  I ntspg;Gwkhf m : n (m > n) vd;fpw tpfpjj;jpy; gphpf;Fk; Gs;sp D ,d; 
Maj;njhiyTj;J}uk;  
Hence the point which divides AB  externally in the ratio m : n (m > n) is 
given by 

2 1 2 1,
mx nx my ny

m n m n

− − 
 − − 

 

 
Middle Point Formula (or) Mid – Point Formula 
ikag;Gs;sp #j;jpuk; my;yJ eLg;Gs;sp #j;jpuk;ikag;Gs;sp #j;jpuk; my;yJ eLg;Gs;sp #j;jpuk;ikag;Gs;sp #j;jpuk; my;yJ eLg;Gs;sp #j;jpuk;ikag;Gs;sp #j;jpuk; my;yJ eLg;Gs;sp #j;jpuk;    

1 2 1 2,
2 2

x x y y+ + 
 
 

  
 

1 1 2 2
( , ), ( , )x y x y kw;Wk; 3 3

( , )x y Mfpa cr;rpg; Gs;spfisf; nfhz;l Kf;Nfhzj;jpd; 
eLf;Nfhl;L ikak; fhz;Nghk;. 
 

xU Kf;Nfhzj;jpw;F %d;W eLf;NfhLfs; cz;L. mit G vd;fpw 
Gs;spapy; re;jpf;Fk;. me;jg;Gs;sp, xU Kf;Nfhzj;jpd; eLf;Nfhl;L ikak; 

(Centroid) vdg;gLk;. 
We are now able to find the coordinates of the centroid of the triangle 
whose vertices are the given points 1 1 2 2

( , ), ( , )x y x y and 3 3
( , )x y . 

 

There are three medians of a triangle and they are concurrent at a point G, 
called the centroid of the triangle. 
 

1 2 3 1 2 3,
3 3

x x x y y y+ + + + 
 
 
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�     tl;lf;Nfhzg;gFjpapd; tpy;ypd; ePsk;tl;lf;Nfhzg;gFjpapd; tpy;ypd; ePsk;tl;lf;Nfhzg;gFjpapd; tpy;ypd; ePsk;tl;lf;Nfhzg;gFjpapd; tpy;ypd; ePsk;    

• xU tl;lf;Nfhzg;gFjpapd; ikaf;Nfhzk; θ kw;Wk; Muk; r vdpy;> 

tpy;ypd; ePsk; 2
360

l r
θ

π= ×
�

 myFfshFk;. 

 
� tl;lf;Nfhzg;gFjpapd; gug;gsT tl;lf;Nfhzg;gFjpapd; gug;gsT tl;lf;Nfhzg;gFjpapd; gug;gsT tl;lf;Nfhzg;gFjpapd; gug;gsT     

• xU tl;lf;Nfhzg;gFjpapd; ikaf;Nfhzk; θ kw;Wk; Muk; r vdpy;> 

tl;lf;Nfhzg;gFjpapd; gug;gsT 2

360
r

θ
π×

�

 rJu myFfshFk;. 

• tl;lf;Nfhzg;gFjpapd; gug;gsT = 
2

lr
rJu myFfs 

    
� tl;lf;Nfhzg;gFjpapd; Rw;wsTtl;lf;Nfhzg;gFjpapd; Rw;wsTtl;lf;Nfhzg;gFjpapd; Rw;wsTtl;lf;Nfhzg;gFjpapd; Rw;wsT    

• tpy;ypd; ePsk; l, tl;lf;Nfhzg;gFjpapd; Muk; r vdpy;> mjd; Rw;wsT 

P=l + 2r myFfs;. 
 
� Length of Arc    

• If θ is the central angle and r is the radius of a sector, then its arc 

length is given by 2
360

l r
θ

π= ×
�

units. 

� Area of a Sector    

• If θ  is the central angle and r is the radius of a sector, then the area of 

the sector is 2

360
r

θ
π×

�

square units. 

• Area of sector = 
2

lr square units. 

 
� Perimeter of a Sector    

• If l is the arc length and r is the radius of a sector, then its perimeter 
P is given by the formula P=l + 2r units. 
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