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Some important formulae

1. Algebraic formulae

(@+b)a -p)=2a2 b
(a+b)2=a2+2 ab+2b
(@ -p)2=a2-2 abt

(a+b+C)2=  32+252+2

\

ab+ 2bc+ 2ca

(a+b)3=a3+32+3R+3ab b

(@a-b)3=a3-3 2ak3 2al3

a3+b3=@+)2b a _ ab+d

a3_p3=(a-)(2@ a ab+B)

b ﬁ\"\\’

7

) \\'\w.

7"\

~\ . .
2. Laws of Indices If a and b are n%-"zero rational numbers and m and n are rational

N
o N/
"N\

numbers, then:

a0=1

a-nmFl
am

1
m V a=am’

an® Vi,

am n m+n
Xa=a

a m+an=ahﬁ_
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@mM"= amn
(@abm= g™

a.rﬁ1 = a(mn)

3. Laws of Logarithms

logx1 =0

logaa=1

Logx (M n) = logxm + logxn ~
log mx()=logxm _ |ogxn NG
logx(m)2nlogxm &

logxm= %%%g;—”“:log amxlog{(aQ ’

T
A\

xlogxm = m =\
If logxm = logym, then, x =y

If logxm = logxn, then, m =n

4. Sum of important series

Sum of first n natural numbers

1+2+3+ ...+n:|’43521)—

Y
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Sum of the squares of the first n natural numbers

12422432+ + 2 = NED@n+1)
e .

Sum of the cubes of the first n natural numbers
13+423+33+ .. .+ n3=["") ]2
5. Arithmetic Progression \

For an arithmetic progression (A.P.) whose first term is .a-and the common difference

isd:
(\\

nthterm=tn=a+( n ~1)d \\Q

The sum of the first n terms=S , = % (a(l/)%n"(Za +(n — 1)d) where | =last
term=a+ _

(n —pd X
O,
6. Geometric Progression o\

Q 4

For a geometric progression (G.P_:)whose first termis a and the common ratiois r:
A\

\ e

nthterm=t=arn-1

The sum of the first n terms:

oo, .
oooi ) r<1
O00g=
Sn P or>1
ooof-v
oooo
na r=1
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7. Mean

Arithmeticmmean=al +* az:n- tam

For two numbers x and y, arithmetic mean = *3*.

G eometricmean=mv alyg q2%x---xam

For two numbers x and y , geometric mean= Vxy-
Harmonic mean=1 , %T T

a1 a tttoam
For two numbers x and y , harmonic mean = 2.

Xty

8. Percentages ..~<\\

2 N\

_ Actual increase

Percentage Increase = 57~ " TS :I_OQ
AN

_ Actual decrease ,/x{\ (
Percentage Decrease= G ¢ oantity quantity &/ 100

o
Fraction Percenftagé (%) | Fraction | Percentage (%)
1/2 50 1/9 11.11
1/3 33.33 1/10 10
1/4 25 1/11 9.09
1/5 20 1/12 8.33
1/6 16.66 1/13 7.69
1/7 14.28 1/14 7.14
1/8 12.5 1/15 6.66
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9. Profit and Loss

Profit= Selling Price _ Cost Price= SP-CP
Percentage Profit= "2 4100
Loss= CP-SP

Percentage Loss= 2= , 100 \
10. Interest

100

S impleInterest=PrincipalxRi%toe x Time _ PR« N

Compound Interest=P »(14+ 13N =P

Amount= Principal + Interest  Why

11. Averages N

Sum of elements
Numberofel ments
L &)

WeightedAverage= wibwga2 + .+ Wenarn

Wi+ W2+ . .+ Wm

Simple Average=

12. Successive Replacement

Quantity of milk remaining after nth replacement = (X y) n
Quantityoftotalmixture

Where x is the original quantity, y is the quantity that is replaced and n is the number

of times the replacement process is carried out.
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13. Prop ortions
Ifa:bic:dor§ = ¢, then:
@ =14 ...AlternendoLaw
b =
a

: BN aw

b
a_b- o=
5 g
atb =cgd ... ComponendoandDividendeLaw .
b (\\
2= =e= ..ok thenatCrepn=k Q
b d f -=K,thena+cC T ﬁ\’\
a=C= = AN
o~ &7 § 7 ---=kandp,q,rarerealnumbers,then
pan+q cn +ren '+"=kn \‘\/
pB+gdn +rfn +. < ?
,\\“~"
14. Quadratic formulae \\/
\

\/

Therootsofthequad ratic\:e@iuationax2+bx+c=0;a=0are—bib2—4a%a

N

The solution set of the equation is {—43—%5 ,ﬂ%}%},

where A = discriminant = b2 _dac
The roots are real and distinctif A > 0
The roots are real and coincidentif A=0

The roots are non-real if A< 0

IfaandfBaretherootsofthe equation ax#bx+c=0,a=0then
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i.)o<+[3:—b:? ~co-effici <

ii)o -B=c=. constantterm

The quadratic equation whose roots are ccand Bis (x — o)(x — B)=0
e, X2_ (a+B)x+af=0

i.e.,x2 Sx+P=0whereS=Sumoftherootsand P =Product of the roots.

\

15. Numbers

Let N be a composite number such that N = ap .. c ... wherea,b, c areprime
factors of N and p, q, r are positive integers. r\(;}.:\‘"
SOX

The number of factors of a number-N is given by the expression :
VD

TON

(p+ D+ ;z.(Nwl) »

7S

f\‘"
Number of ways of expressing&;is a product of two factors is given by :

&
AP+ D@+ D+ o

If N is a perfect square, then the number of ways of expressing it as a product of

two factors is given by following two rules:

(a) as a product of two DIFFERENT factors: 1/2  {(p+1)(q+1)(r+1)...-1}
ways(excluding v N « v N).

(b) as a product of two factors (including Vv x v N):

Yp+1)@+Dr+1) ---+t1}ways.
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Sum of all the factors of N including 1 and the number itself is given by:

(ap+1-1)( bq+1—25( cr+1—1)
a1

Numberofwaysofwriting N asa productoftwoco-primesis2 "' wherenis

the number of distinct prime factors of the given number N.

Number of co-primes to N that are less than N is represented by @(N) given by:
X

_ -1 b4
eN) =N 1 . 1= 7))

Sum of co-primes to N that are less than Nis Z‘(p(N ).
™

SO
16. Trigonometry N
>

Consider the right angle triangle 4aB C : 3\\/”

& e
A

N E N3
407 ¢ B

5 8  Base c

. _ H _
sme_ Perpendicular é@

Hypotenuse

cosh= __Base _ =g

Hypotenuse

tan B = PerEgSeendicul%E: AB

cosecB=1 .
sin®
secB= <o
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cotb = 5
S sin@  cosB | tanB | cosec B secB | cotB
0° |0 1 0 0o 1
30—
457 3 % “ 2 v | V3
60 °
90 o ¥3 71 V2 V2o
Vv
i 3o o
Standard Identities: sin28 + cos26 =1
oS
1 +tan26 = sec26 Q
X
1 + cot20 = cosec26 QY
Addition and subtraction formulae: ,\\/ )
&
sin(x +y) = sin Xcos y.+ cOs Xsin y,\\"‘"' sin(x — y) = sin Xxcosy _ cos xsiny
cos(X +y) = COSXCOS Yy — Sm\)é'm y cos(X - y) = COS XCOS y+ sin xsiny
tan(x + y) =t y O tan(x _ y) — tanx -

~tan x tan y* l+tanxtany

Sine rule and Co-sine rule:

Sine Rule:

sinA_ sinB _ sinC
a b c
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Cosine-rule:
R+ &_ a?
CosA = —————
2bc
2+ @_ 1
a -
CosB = — — —
2ac
2r R _ &2
a —
CosC =
2ab
A
£ sine + sine
- cosine + cosine
- tangent F tangent
iyl
<€ >
) myn .
= 51N = SN
- COsSINe  eosine
+ langent - langent
Y
S
40"
~

17. Graphs of some standard functions

Constant function: () =b

Linear function: f(xX) = mx+ b
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Power function: f ®=x2

Vi

Power function: f (¥=x3

Vi

Reciprocal function: f& =1

Vi ,
N\
O\
K\
i_—' \

Modulus function: f X) = X|

\/

/“\)w

oS
o
PN
,\\
N
AN\J
N\
N
) Wil
Y
SN
. \ oot
7> \
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18. Mensuration Formulae
Total Surface | Curved/Lateral
Geometric Object Volume
Area Surface Area
______ ) T3 4mr2 4Tr2
Sphere \
/ B .\\\
s g smr3 3mr2 2mr2
i Hemisphere
A
- RS
nr2h 2mrerh) 2mrh
" Cylinder \/
68N
f\\\s.,o
.- %T[I‘Zh Q‘/\" T[r(+|.) 1trl
@RS (e S
‘ {-\;\,'
4
a3 6a2 432
Cube
ﬂ lbh 2(lb+ bh+ lh) 2(lh + bh)

Cub oid
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