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1.1. POLYNOMIALS:

Remainder Theorem: If a polynomial over the set of real
numbers R is divided by x - a, where a € R then the remainder
1s P (a).

Factor Theorem: If a polynomial P (x) over the set of real
numbers R is such that P(a)=0 for ae€ R, then x-a is a
factor of P (x).

Formula:
(a+b)2=a2+2ab+62
(a-b)*=a”-2ab +b°
(@ +b)(@-b)=a’-b°
(@ +b)=a®+3a% b+ 3ab” + b’
(c.',*b)‘rizc13—3azb+3c1:bz—b3
a3+ b3 =(a +b) (@*-ab + b
=(a+b)3—3c1b (@ +b)
a3—63=(a—b) (a2+ab+b?‘)
=(a-b)°+3ab(a-b)
| 1.2. SOLUTION BY QUADRATIC FORMULA:

1. Solutions of the quadratic equation ax’+bx+c=0 are

_b+\b®-4dac

2a

X =
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2. Formation of a quadratic equation:

X

3. Nature of the roots:

2 (sum of the roots) v+ Product of the roots =0.

= o "
Dlscrlgmman Nature of the roots.
A=b"-4ac
(i) | A>0 but not a perfect Real, unequal and
squares irrational
(ii) | A>0 and a perfect Real, unequal and
square rational
(i) | A=0 Real and equal.
(iv) [A<0 Unreal

1.3. SEQUENCE AND SERIES:

Any set of numbers obeying a particular law is called a

Sequence:

sequence.

Eg: 2 6, 18, 54, ...
11,6, 1, -4, ...

Series:

When the terms of a sequence are connected by plus or

minus signs they are smd to form a serjes.

Arithmetic P‘romssion:

increnéesequ;nce of numbers in which the successive terms
se or decreas p ) a :
progression a d“;!ac by a constant is called an Arithmetic

nd that constant number is called the common

difference.

1. General form: a, a td,a+2d, . q tin-1d

2

= fy=a+(n-1)d (General term)

ALGEBRA

3. S,,:f—zllza»«(n—hd}:%(adj

Arithmetic Series:
The series whose terms are in AP 1s called in arithmetic

series.
Eg:1+3+5+7+ ...

Arithmetic Mean:

A is called the arithmetic mean of the numbers
aandb if and only if @, A b are in AP. If A is the AM.
between a and b then a, A, b are in AP.

b

A=%

t\:.h

Geometric Progression:
A sequence is said to be a geometrical progression if the

vatio of any term to its preceding term is the same throughout.
This ratio is called the common ratio of the geometric

progression. It is denoted by v

N )
1. General form: a,ar, ar™, .., ar® !

2. ¢ =ar" ' (General term)

N_
3. Q) Sn:—(——_—l‘l ) r>1
(i1) -‘.",,‘-G[-l“’-. ]lf! <1
1-r

Compound interest and GP, A =P (141"

L
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1.4. SOME SPECIAL TYPE OF SERIES:

Geometric Series:

The series whose terms are in G.P is called geometric 1. Binomial Series:
seres. Binomial theorem for a Rational Index:
Geometric Mean: For any natural number n,

G is called the geometric mean of the numbers a and b ta) =,Cox" i i i Lpa T2,
nd -y o — - H . 2 .
if and only if a, G, b are in G.P. n~0 n n
— =g . 0
G=1tvab . +,C.x" "a"+...+,C,x"a"

. . L,
Harmonic Progression: 1. General term: T, ,,=,C,x" 'a

A sequence of non-zero numbers is said to be in harmonic . . _
1 5 2. If n is even, then middle terms = Hm =

progression if their reciprocals are in A.P.
3. If n is odd, then middle terms are

Eg.: H.W.W,m .....1s a HP.
T,,1and T, .4
1. General form: IH._ .WQ_, HM&.:J L H & where 2 ‘
a + _
e 5 = ¢ g %(n=— 4. If ne N, in the expansion of (1 +x)"

h 1 (1) sum of the binomial co-efficients = 2"

2. n term =¢ =
" a+(n-1)d

Harmonic Mean:

(i1) sum of the co-efficients of odd terms = sum of the

coefficients of even terms =2" !

H is called the harmonic mean between a and 6 if Some Particular Expansions:

a,H,b are in HP
’ = nn-1) 2 nn-1)(n-2) 3
1. 1+x)" =1+nx+ R x7+.
H- 2ab 2! 3!
e a+b nn-1 nin-1n-2
Summation of e 2 (1-x"=1-nx+ Am_ ) 2_n@ wv._ n-2) s,

nin+l) 2 n(n+l)(n+2) 3

L B9 nin+1
Bk et =T =L UET 1) ‘ R TR X A O
2 3. 1+x) "=1-nx+ 21 x° - 3! XU+
2. ~m+mm+wu ’
X +.:.+=NHM:MHWEC§:+C - onnm+l)y > nn+l)y(n+2) 3
fmll’l 1. 2|..: =1+nx+ BT X+ a1 v+

,.» 3 n3 o : :
Peotyigd, 2 2. Exponential Series:
For all real values of v, ¢ =1 +|.ﬂ~ St I: + .

—_—
Lot St S
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Results: 3. canx=x+ 3715 R il
-x_1 & v\wlww.f v Fat
Le = "qpn a2 3 4oseex=1 5=y T T
¢ =% 2o
e +e S s .
9 \m‘\ln_+m_+\t+ Note:
- 1 L 09 43
x_ ¥ a.m ° u.H ‘Hul.w.,..., —Xx"+ ...t
g £ —x++ 5t 3
2 3! 3! 1 5 g
) {1 2. I =]l4+x+x"+x" 4. te°
e+e 1 1 -X :
4. ) |~+m_+£+.: P g
I 3. _ommmm..umw_+mﬂa o
5. &2 L T
T g 38T o
) 1. ﬁm_~|H.~.n.ﬂ.|,\.r.+.|+.<,+8
3. Logarithmic Series: , 3.9
2 S 1.5. LAWS OF LOGARITHMS:
If -1<x <], then log (1 +x)=x ) + 374 iy L. Product Role: log (MN)=log M +log N
Results: 2. Quotient Rule: log, ﬁ m/% ;AH log, M -log N
HN Hm ’
L log(l-x)=-2x "9 T3 " 3. Power Rule: log, (M")=n log, M
2 3 4. Change of Base Rule: | = - log;
9 :_owﬁliua...HM+a|+:. . 1 ule: log, a =log, a -log; ¢
3 1.6. PERMUTATION:
5 2
3. log (1+x)-log (1-x)=2 .«+W+ﬁ+ The number of arrangements that can be made out of
3 5 7 n things taking » at a time is called the number of
1 w_om waa ud+m+m+ permutations of n things taken r at a time.
—X 3 5 1. ,p,=nn-1Hn=-2)...(n-(r-1)
4. Trigonometric Series: . n!
2, W =TT
. 3 5 (=)
1 m—DdHHI”ﬂ’+W|+
gl g, Twat e 3. o, =n!
2. ncmynunm Mm 4. ,pp=
9T .4 ot



nutually distinguishable permutag;
iong

The number of 1 . '
1l at a time, of which p are alike
of one

n things. taken a
cecond kind such that p+q=p 5 2
1 ti p!\,i!'

¢ of circular permutations of n distj f
nct ob‘!eq‘q

=1

kind, q alike of

6. The numbe
ism-1!
_If there are It things and if the direction is Gt taken 1
consideration, the number of circular permutationmto
S is

-

(n=1)!

2
1.7. COMBINATION:

[ Difference be

1.

2.

3.
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tween Permutation and Combination:
nation only selection is made whereas in a
t only a selection is made but alsc an
a definite order is considered.

In a combi
permutation no

arrangement in

Usually the number of permutation exceeds the number

of combinations.

Each combination corresponds to many permutations.

8. QUADRATIC INEQUIVALITIES:

A selection of any r things out of n things is calleq
ed a
-1

combination of n things r at a time.

n!

= "C"zr!(n—r)!
P

3. ,C,=1

4. ,Co=1

5. ”CY‘=HCHAJ'

6. If vandy are non-negative integers such that x+y=n

then ,C =,C..

-

If nand r are e :
positive integers s .

wCotaCy_p=, s \C gers such’ that r<n, then
Hn + r

n n-—-r
8. If » . " .
tand r are positive integers such that 1<r<n then

v n
u(’ﬁ = n- “C[

r r=1

9. For
- any positive i
: g Integers x:
xand y = .
T=n ¥ o€ =,C, =ux=yor

1.9.

Consider ax? +bx+c¢ > 0.
Let ax’+bx+c=a (x-o)(x-P
If x-o0)@x-B)>0 then the values of x lies outside

o and f.
If (x-o)x—-P)<0 then the values of x lies between

o and B.
GRAPHS:

1. y=sinux.

Domain ( —eo, e0)

Range [-1, 1]
Principal domain e
2'2
MY
1
\ -2 n /
0 2 x
-1 \—/
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2.

3.

1.

n.
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ny
y = CO8 X
Domain ( — o, o)
Range | -1, 1] o
Principal domain [0, nj, \’r
y = tan x
Domain = ] - Jl (2k + 1) ‘Z } Ke 7
Range (— o0, o0)
A\y
1
B W W A e Tag "
2 2 2 g
y=e¢' where ‘¢ is an Ty

irrational number whoge /
vallue lies between 2 and 3 N——

15 called the exponential

~——

function.

vy - log

T ———
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