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QUANTITATIVE ABILITY
ELEMENTARY ALGEBRA
Properties of surds:
[Va]" =a.
Vab = Vab.
Na_nla
Vb b’

Laws of Indices:
If a and b are non-zero rational numbers and m and n are rational numbers then,

at=1.

a ™™= aim
m/a = alw),
a"/n = R{/am,

a™ x gt = gm+n,

a™+a=amm,
(am)n = gmn
(ab)m = ambm.

a™" = a™m" = a raised to the power (m raised to the power n).
If am = a", then m =n.
Ifam=b™and m # 0, then a=b if mis odd and a = +b if m is even.

Laws of Logarithms:

logh1l=0

logaa = 1.

logab x logha = 1

logs(M % n) = logom + logosn.

Iogb(%) = logom — logsn
logom™" = nlogsm.

logam
= X
Tozab logam X logba

b'°gpn = n.
If logam = logs n and if m = n, then a will be equal to b.
If logam = logsn and if a = b, then m will be equal to n.

logom =

AN N N NS SR NN NN

Binomial Theorem:

If nis a natural number that is greater than or equal to 2, then according to the binomial theorem:
(x+a)"="Cox"a’+"Ci1x"tal + "Cz x"2 a2 + "Csx™2 a3+ ... + "Cn x° a™

Here, "Cr = —=

m-o'r!’
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Roots of Quadratic Equation:
—b + /b2 - 4ac

The two roots of two quadratic equation, ax? + bx + ¢ = 0 are given by x = -

Algebraic Formula:

(a+b)(a—b)=a?- b2

(a + b)2=a?+ 2ab + b2

(a — b)2=a?— 2ab + b2

(@+ b+ c)>=a?+b?+c?+ 2ab + 2bc + 2ca.
(a+ b)3=a% + 3a%b + 3ab? + b3.

(a — b)®=a% — 3a%b + 3ab? — b3.

a® + b= (a+ b) (a2 — ab + b?).

a® — b= (a—b)(a?+ ab + b?).

PROGRESSION

Arithmetic Progression:
Th=a+(n—1)d.
Sn="[2a + (n — 1)d].

Geometric Progression:

n_
Th =ar™l, Sn= ar - 1)

-1’

S, = —forr<1.
1-r

Harmonic Progression:
_ 1

Ta+@m-1d

SUM OF IMPORTANT SERIES

Sum of first n natural numbers:

1+2+3+4+...+n=@.

Sum of the squares of the first n natural numbers:
12422 4 32 4 42 4 4 pz = 20FDEIFY
6
Sum of the cubes of the first n natural numbers:
2
194234+ 3 +43 4 . 4 0= [FD]

MODERN MATH

Factorial:
nN=1x2x3x..x(n—-1)n.
n'=nx (n—1)!

Permutations:
np, = n!

m-0!

Combinations:
nCr — n!

(m-o'r!’
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Important Properties:
"Cr="Cn-r
"Co+"C1+"C2+"C3+ ... +"Cp=2"

Partition Rule:
Number of ways of distributing n identical things among r person when each person may get any number of things =
n+r-1Cr 1.

Probability:
Number of favourable outcomes

Probability of an event =
ty Number of total outcomes

Number of favourable outcomes

Odds in f: = .
S mfavor Number of unfavourable outcomes

Number of unfavourable outcomes

Odds against = Number of favourable outcomes
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