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N ominiating o

@ggjmal's BV (ccimal part.

S8R A dccimal having finite number of digits 1 1tS -

4
684.765003
0.000000000001

‘Nor Terminating
Decimals - 5

its decimal part.

A decimal having ihﬁnite number of digits in

3.1452--- =

Récurring Bediinals;’
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indefinitely in its decimal part.

A decimal in which one or more digits repeat .

76.9000123...
.

3.13131313-. =33
1.121121121- =1 5

'" o Wi L AT Y Ly '.u i
‘Perlodic-Decimals;:
:-'_:..-:-.. [y i v L : ‘-'-‘ .:I:_: -,.I-::_‘,,‘ ._I-.,-r.i-. AT

ety o --3__:.[:-[;.' ! gl
 [rrational Nu
¢ .,l-* Yo AR R 3] ke

L
e

mhers‘ All non terminating and non recurring
e decimals represents Irrational numbers.

Bl e o e Tl KiTa
& L J'h._ '.":..'l'l-” -.*._‘ __-“_1

2.31415162...
3.141592654.-. = 5

Jn where nis prime

il S S Ll L, T . I-.
PO P wonianseal All Term r decimals and Recurrin
‘Rational Nufibers (iRt o 5
S Rl decimals represents Rational numbers.

0.78
4424 =4.424424

i Circumference of any circle

- ¥ Length of its diameter-.
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(i) - =-and 113 2re the approximate values of 7
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A LELEEREE An operation which converts one number
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Negation of number, squaringa
number, extracting square root,
rigonometric operations,

3 () An operation which converts
e numbers into third.
EUTI B 1 i devo by
'Operatiuns&ji;;‘.;- assigns to any pair o
SR taken in a definite
fad  clement of S

e (DA function from 4x 4 to the set 4

two

In a set S that
f elements of §

order to another

differeg;iatimn, integration efc
Following are some binary
Operations, .
Addition(+),
multiplication(x ),
division(+),

subtraction( — ),

union, intersection and
difference of sets.

The most Important binary

_—

Operations are + and x __—

KETS - PREP BOOK . —mou

Scanned with CamScanner

—H .




W hapter-1
. Number Systems-

REAL NUMBER SYSTEM

ro ertles of Real Numbers

)PFRTY/LAW LTy N,
losure Law "’"""“EI \/ : ADITION MULTW“CATION
S -.w:-. L, VeER,x+yeR ‘w’xyeﬁ?i,ryeﬁ
sociative Law” V“t!}}aEER,I+(}?+E)=(J'+y)+z vx,y,ze R,
ST x.(y.z)=(x.y).z
AN J VxeR, :1051]%3 such that VxeR , 31e R such that

dentity Property. g EEE Iy xI=1x=x

S 015 identity element | 1s identity element

oo ] : g VxeR(x#0),3—€e R such
RN X + (—X) =(=X)+x=0 L.+
i that x.—=—.x =1
: ol N A A v
. *tmutatwe La\ﬂ_.f 8 Vx,yeR , x+y=y+x | vx,yeR ., xy=yx

(Distributivity of Multiplication over Addition) Vx, y,ze R
t-"ibutwe Law ' (i) x(y+z) =xy+ xz (Leftdistributive law)
(11) (x+y)z = xz + yz(Rightdistributive law)

~ Any set possessing all abnve 11 properties is called a field. I—Ience the set of real numbers
515afdd | | |

J- of Equality of Real Numbers k-
~  NAME OF PROPERTY - = |5 "DEFINITION

i rE——— i ilr-"-'-—q i YT D

e VxeR,x=x ' . .
Do) Vx,yeR,x=y=>y=x R

- .-.—.1.--- --u.-r"r-""

flexive Prnperty
mmetric Prﬂpel't?'

ansitive Property

ditive Prnperty
Mu Etipllcatwe Propel‘tY | £
ncellation Property W.rI. t Addntlnn ey
N p]latlgn Prnperty w.rt Multipllcatlun

" ertles of Ineq ualities of Real Numbers (Order Propert:es)

-.---,‘---.i--..*_'._- s

i - .'._.. g Wy Fow
i : i

e B Vx,»,zeR,x —yAy=z=x=z

% Vx,y,zeR,x=y=>x+z=y+z

' _* Vx, y,2e R, x=y=>xz=yz

| \;fx,y,ZER,x+z=y+z::>x=y

Vx,y,zeR,xz=yz=>x=y,z+(

& PROPFRTY N | . " DEFINITION
NAME OF:;HE _ BN Va.beR cither a =bora<borazb
;utumy PI‘GP .Y W va,b,ceR
0 It WK R N (I)a>bAb>c=a>c
'5'-*"5'““9.'3"??&" y e St s (i)a<brb<c=ac<c

PREP BOOK
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* In Z=x+1iy,
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KETS - PREP BOOK e e e i S ___———'—'":

Ya,b,c,d e R
(a) |

Na>b=>a+c>b+c
(illa<b=>a+c<b+c

(b)

a>bac>d=a+c>b+d
(ila<bac<d=a+c<b+d
SR Va,b,ce R —3

S () |

()a>b= ac>bc(c>0)

et (i)a<b=>ac<bc(c>0)
M.lll_ﬂpl!Qﬂ_tIV_E."'EIl'QPﬁ[txI-;_-. e Ll (1)a>b = ac <bc(c <0)

(i)a<b=ac>bc(c<0) -

| () |

| ‘Va,b,c,d eR and a,b,c,d are all positive
(a>bac>d = ac > bd

il il

A el (Wa<bac <d = ac<bd

Properties of Fractions of Real Numbers
Plefor Equality.of Fractions = |

—r ot " l‘J_'i' et i

Q| o

< ad = bc

|

alo
| o=
%

e - = Ax | L T il
s s i A
. TN T I PR e T .

o [ [o] 8

b "'_'.::J" ':. o ‘ e AL ey 4"-:. ;- ;...'-r'.r

o N o S ‘....'.‘l.. o _"-._ S 1'-'-'#"‘:"{!1',
Golden Rule of Fraction
e e _'f.~:-'.r Py 0 I

Il
& &
—
-
H
o
——

I
o] 2
nlﬁ.'

|| [oa [&

Definition:

The numbers of the

fo ; : _ |
The set of com M x+1y where x,yeR and i = V-1 are called complex numbers:

plex numbers is denoted by C.

| _x 1? called Real Part and y is called Imaginary Part.
¥*+1y can be written in Ordered Pair form as (x,y)

The product of regq] '
number and iis called an Imaes; i
. inary Number or Pure Imagin?
Number, e.g, 1,-3i,~/5i etc. e

0is both pure real and pure imaginary

Scanned with CamScanner




Chapter-1 - ' " Number Systems
—_—
Integral Powers of i: | S B A

i=+-1

42

f”'l'f +f +f”+3=O ,ﬂEIZ

Operations on Complex Numbers |
,H__RA_E!EQEQEEBAEIQN ] s e DEFINITION
| N o v =c+id
e (a b)—-(c d)}ﬁc;':cnb:d
Addition of complexumbers. ARG
SR AR Gy g ] S, UL or (H b)+(c d) (a+c,b+d)

P,

s = -_--".' e i = W L TURPCT R S
L -""'! e -__T'r-ulﬂlt_r I:._" B . = T g S e T S

Equality of complex numbers

o ol o0 U it e o SCA & e oo Ol Dol R oy 4
——— = e am
g s ; -t e e
y
o s - 4
-

k(a+ib)=ka+ikb
g k(a,b) = (ka,kb)
B (a+ib)(c+id)= (ac-—bd)+(ad+bc):
& (a,b)(c,d)=(ac-bd,ad +bc)
S (a,b) [ac+bd bc—adJ
| (c: d) 2+ d* P+ d?

Scalar. multiplication of complex numbers

- o = T T
& - |

Multiplication of.complex numbers

PROPER’I‘Y - . |, " ADDITION | ‘MULTIPLICATION
' (1,0)=1+0.i

Every non zero complex
number (a,b) has an inverse

-—.——-.n—-.—-.-..-l-..—-..-..-—".-

Identlty property | (0,0)=0+0.i

_ PV R ' 8 Each (a,b)e C has additive [al i P +b1]
Inﬁersé property f ,r .il'l"v’EI'SE (_H’ _b) ie. ( a, b)( - d -, 1-b 1]
g e (a,b)+(—a,—b)=(0,0) a‘+b" a +b

=( a_ b )(a,b)=(1,0)

a+b a +b

i Multiplication is distributive over addition in Ci.e.

Distriht;ﬁve prDPEI'W r. . - (a,b)[(c,d)i(e,f)] =(a,b)(c,d)x(a,b)(e, ) |

‘,
I
KETS - PREP BOOK

¥ ) -
N _ e A R N e D T —

Scanned with CamScanner




Chnpter-—l " Number Systems

Conjugate of a Complex Number AL _ Gy

Letz=x+iy =(x, y) be a complex

number, then the conjugate of z is
denoted by 7 and is defined

asT =x-iy=(x,-y).

Complex numbers do not hold order axioms,

(X) z=-7Fiff zis pure imaginary _
Modulus of a Complex Number

Let z=x+ip= (x,») then

The modulus of a_complex:number is the
disltﬂan_cg from the origin. to the point
representing the number on the graph, - :.

(ii) Izl'zz|“‘z |2y =
(iii) —;—'2- =|—2- for z, 20 ' ;--I_-I " | |
(iv) Izl|-—|22“£|zl+zz|£lz]|+|zz‘ - o
(v) z.+zzls|zil+\z1| is analogue of the triangular inequality. « S0
M) |2"|=|2f" ,vne 2 Lo By
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Chapter—l : O 3 | 157_-1111_3ltba1: System
. "; _'Graphlcal Representatlon of Complex Numbers

. Since a camplex number is considered as an order pair of real numbers, soO We can
represent such ‘numbers’ by points in a xy- plane (Carte31an plane) which 1s called_
cnmplex plane or z-plane. In this representatlon x—axis is called Real Axis and

. y—axis 1is called Imaginary Axis. The figure representing one or more complex

numbers on tha complex plane is called an Argand diagram.
. 'Argument of Complex Numbar

Let z= x+:y (x y) than oy

: X 2 :
5 fPrmclpal Argument of a Complax Number .

._ The pnnc1pal argument 6 af a complex number x+iy is defined in the range -w<f<7,
_-'-' | suc:hthat 2 i X |
- _'-1' In lst Quadrant H—tan‘l(y ]

K1 "~Argument afz= argz'ztan' (l’_}

:. ' - I“ an Quadrant 9 :r tan [ﬁ]
' Iﬂ 3rd Quadrant 9 tan"‘ @1)_}; . o

|x

' In 4th Quadrant 9-—_—tan [ %q
'.j Prapertles of Argument of Complex Number ;.

_' _(_i__)_ L arg(z] 2)) = arg(zl)ﬂrg(zz) ey
SN by arg(ﬂ“ﬁfgz{—argz; Hn
:-.1(:iii)‘i1arg(z)=_arg(z)—-arg(l] II
(w) ,:;ﬂl'g(zz) 0 . e S

- W ag (i—) ._—.--2 arg z i

o0 () =na(s), neZ

."H'":'-F__ e ':-.F'JI""F"—. PP R T S S e L e e
i . B B
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Piﬂri‘—_——w
Polar Form of a Complex Number - .

. Since every complex number x+iy can be represented in the form of a point (x y)
. ? :SU

we can express every complex number in the form of polar coordinates(r 6), wh
’ b €re

§o = \/x';_. +y2 and9= tan'] [Z] .

¥
. x+iy=rcos@+irsiné or
® x+iy;r(cns€+fsin9) or
. x+iy=rcis@
s To convert polar coordinates into Cartesian coordinates, replace (r, 9) by (7 cos@,rsin 6)

De Moivre’'s Theorem
Let z=x+iy :r(cesﬁ+fsin9)
Then z" = (x+iy)" =r" (cos@+isin 6)
By De Moivre’s theorem

2 = (x+iy)” =pr" (cosn9+fsinn9),‘dn e/

Results:

(i) 2.2y =1ty (cns(ﬁ, +6,)+isin (6, +9])) or z,.z, = K.rcis(6,+6,)
o 2. W
(ii) T (003(9 0,)+isin (6, - ~6,)) or zz = - crs(é 6,)
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FUNCTIONS AND GROUPS

e.g. {a,b,c,d} and {123}
Ways of Describing a Set

There are three ways to describe a set.
WAY OF

DESCRIPTION‘;-_ DEFINITION et EXAMPLE

"The set of vowels in
English alphabets

The DesnrlPtlveﬁi;jé In this method the set s desmbﬂd ”
_. Methud l words.

In this method the set is described by listing its

i A=ia,e,i,o,u
elements with in brackets. { : }

T e -
Set Bull d e_ | 5 method a symbol or letter is used for an
I‘.'I ethn cl | arbitrary member of the set and stating the A={x|xisvowel }

Orderoa Set | - | .
The number of elements present in a set is called order of the set. |

Types of Sets (w.r.t. the order)

NAME OF THE '

B DEFINITIONG. . v e e o

. = | If a set has definite number of elements present

88 in it.

-l-ll-u----r-i-

--'Null Set nr Empty

: | A set havmg no elements. It is denoted by ¢. p={}
_Set or. Vuld _Sef__q

Slngleton Set :l.ff*?: A set having only one element. = | {7}

"The theory of sets is attributed to the German Mathematics George Cantor (1845-1918).
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Chaptcr—2

Terms Regarding Sets
NAME OF THE

'SET

By Ty Ay .I.*r‘.l .‘ L rh.hm |;""

 DEFINITION

Scts, Functions and Groups

S Two sets 4 & B are equal if every element of 4

Equal sgtfe.""" et

SR s in B3 and vice versa,

Equivalentior %
similar; sets s

! ," ¢
W

i e gl HL F 1 J
e ;;"!'F L e
{ | 4
! bW |
w1 g

R Y
Wl VT

A
Wt

‘Subsetiis U ) |
B g sct B then A 1s a subset of B. writtenas A< B8

- S — v -

| Two sets A & B are equivalent iff a one to onc

correspondence exists between the elements of

U the sets. It is denoted by A~ B or A= DB

EXAMPLE
If A={c,at) &
B ={a,c,t} then A=D
I A=1{1,2,3,4,5} &

e ——

B ={a,e,i,o,u} then

A~ DB similarly N ~W
where N and W are set of
natural numbers and
whole numbers
respectively

[f every element of a sct A is an clement of a

Let A={1,2,3} &
B ={1,2,3,---,10} then
AcB

' i If Ac B and B contains at least one element

e 4 B

ll Superset

: PDWErSEt g yrlg Ao

Universal setior’ .
Universe of =
Discourse

Proper.Subset which is not an element of lhc: snfrt Athen A is
| s called proper subset of B and it is denoted by

In the above example 4 is
proper subset of B.

' ey | An improper subset is a su ich can b
Improper subset' prop - bset which can be
j e SR equal to the original set.

If A={a,b,c} so Ac A

and A=A4,s0A4is
improper subset of 4

ol If 4 is proper subset of B represented by

Ac B then B is called superset of 4. It is

| denoted by BoA.

Let A={1,2,3} &
B={1,2,3,---,10} then
B =5

i The collection of all proper and improper
subsets of a set A is called power set of A.

‘ denqted by :P(A)

D
-
n
[l
—
.

} then

{13.{2).{1.2}}

§-
~—
SN
—
Il
.

It is denoted by U, E or X

| The super set of all the sets under a particular
£ discussion.

We can take set of Real
numbers X as universal

set when we discuss set
of even numbers and set

' of odd numbers.
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DEFINI] 1ON
"AUB= {.tlxeAvxeB}

P TWO Sets AnB= {xlxeanEB}
of Two Sets A-B= {x | xe Anx ¢ B} |
t _;} sed on the Operations

1E OF THE SE T | DEFINITION Do you know:
{ Sats Two sets 4 & B are disjoint iff o The empty set has no
e ANB=¢. proper subsets.

e An empty set 1s a
proper subset of every
non empty set.

s Every set is an improper
subset nf 1meif |

e R Two sets 4 & B are
Overlapping Sets overlapping if AN B # ¢ but neither
| AC B nor-Bc 4

| _ TR }
| Complement of a Set * PR g e SR e
| P where Uis universal set and Ac U
Properties of Sets

PROPERTY % DESCRIPTION

Pyl —— = ) __—--r-w—-—ﬂ-——-—d--—-—'-?-
ol g + [

Commutative Prqparfy' e |\ B=BUA, AnB=BnN A4

: J_..'h ﬂ-l-... ""_.r-l-. I.'"HJ-P. . - .‘
; '#'I‘f"h-"'i “11 N PRTLT Y, Y - T I

| ,.'*t'%“nﬁ' B AU (BUC)=(4uB)uC
Associative Prnpertyw -u'ﬂ e
PR | (BN C)=(4ANB)NC |

Distributive Property af Uni’dﬁ uﬁ'e"? )
infersection '

_' AU(BNC)=(4UB)n(4uC)

3::;:::)““& Prnpa@ nf !f't'erwm.l ?‘i’f’ } AN(BUC)=(4nB)u(4nC)

F I

Laws on Sets
_ DESCRIPTION
LAW Lot oo Remember that

(AUB) =A' NP’ In general

it : A-B#B- A4
(4nB) =A'UB AUB# ANB
AN(AUB)=

tne abﬁﬂrptinn Laws AU(AH B) = A
Au A=A

Ue Morgan’s Laws

| l/dempotent Laws ANnA=A
ANnA' =¢

At e Complement: Laws A=
. Arif= 4 -

AnU=U -
AU =U
Ang=¢
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Chapter—z Sets, Functinns and Gr‘nups
-\——_“_“ — ——-———-——-..._...__________

Theorems

For any two sets 4 & B 4 (AU B) and Bc (4 B)

Forany two sets 4 & B (AN B)c 4 and (AnB)c B
‘Let U be the universal set then U =9, ¢'=U

For any two SetsA& B, AcB=> AnB=A4
Forany twosets A & B,Ac B= AUB=B
s For any two sets 4 &B,AC;B——#B'-C A

Forany twosets A& B A B= AU(B-A)=B
® Fafany-twosetsA &B,ANB'=4A< ANB=¢

e For any three sets 4,8 & C',A-—(BUC)_ =(A“B)_f"”'(44"c) -
Venn Diagrams®

The pictorial representation of the sets is known as venn diagrams.

In the venn diagram, the universal set U/ is represented by the

rectangular region and its subsets are represented by closed

bounded region (preferred as circles) inside the rectangular region.

e S —

*Named after an English Mathematician John Venn (1 834-1883).

—— —
KETE - PREP BOOK
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Chapter—zl

Sets, Functions and Groups

v-d
mwdq
QJ v)u{(g)u+(v)u=(guv)e
ap =)
[]
(avv)u(g)u+(v)u=(anv)u
anvy

KETS - PREP BOOK
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. Chapter—2 i Sets, Functions and anups'.

- S —

Logic!
Introduction 8 The word logical means correctly na.:a'tsv::tﬂ»&:f;l2 F
[n inductive logic we can draw cunclusmns from limited number -

Sa SR TR : of observations or experiences. :
LD T OTRIGT, IR [n deductive logic the conclusions are drawn from the premises. -
B The logic based on the prupusmons LE. Only true or false

81 possibility of a statement.
Non-Aristotelian Logtc A logic 1 in w hich there are more chances r.}ther than true or false.

Proposition | by
A statement which is either true or false but not both is called a proposition..
e.g. Birds fly in the air, the sun rises in the east, 4 <5 are prnpﬂsﬂmns i
Whereas open the door, go to Lahore etc are not propositions.

Truth value |

A truth value, some times called a logical value, is a value indicating the relation of a
proposition to truth. - - -

Truth Table

A table consists of all the truth values of conditional is called truth'table.
The following are the major statements in logic. - -

1.  Negation (~ or=)

Inductive Logic

Aristotelian Logic

If p 1s any proposition then negation of p is denoted b} =P or —.p (read as not p) and is
defined as if p is true then —p is false and vice versa.. '

Truth Table

2.  Conjunction(a)

The conjunction pAg (read as p and q) is true when both p and q are true otherwise ..
always false. 7 | '
Truth Table

E!a#pnqr
TIEl .7 -] .= T
FITI F |- -
FIF| F | |

3. Disjunction(v)

The disjunction pVvyg (read as p or q) is false when both p and q afe false otherwisé
always true. | ' '

KETS - PREP BROOK | | 14
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M Chepter—Z- |

Sets, Functions and Groups

Truth Table
q| PV49
i § T
F )}
1 o I

Y -

1]

- The unphcauen pP—=q (reed as p 1rnp11es q) is false when p 1S true and g is false otherwisc

. pis Sufﬁcieﬁt fer q
g is necessary. for p

4. Implication or Conditienal( —)
® elways true
Truth Table
D pP—>q
S5 L T B
g
Fw o | T L
. | . F|F J SN
W& S ealled antecedent or hypethems
e . .giscalled consequent or cenelusmn
©  porgis else read as '
- Ifp,thenq. .
Ve pimpliesq
. ponlyifg
R R

Conditionals Related with a Gwen Condltlonal -
(i) The converse of poqisqg—op.
(i) The i inverse of p—q is —p = =g
(iii) The contra positive ofp—>q 1s =q > —p

5. Biconditional or Double Implication (<)

The double 1mphcatlen p o g (read as p iff q) i 1s true when beth p and q are true or beth
are false otherwise always false.

- p <> q read as

piffq
If p then g and if ¢ then p

- pifandonlyifg

Truth Table

Ppla|prpeg

b

T|F|
F|T|

e —

KETS - PREP BOOK
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Clmptc r-2

Sets, Functions and Group,

e —— i ——

Loglc;TEquivalam;as“ 1

Compound propositions that have same truth values are luglcally equivalent.
¢» Stands for logically equivalent,
Some Uscful Equivalences:

. P=rq~(-pvq)
® J2 =y (""ll.’{ —) —1[.?)
Some Important Terms Related to Logic

FRRM S| (AR e DEFINITION 1 2% 2y

‘h'-'l'-‘-niqr ﬂ q.-vn-‘r l}]i-*-

f UtOinﬂ RN A statement which is always true is called tautology.

Ahaurdltg ol‘ gpntradlctiun A statement which is always false, is called absurdity. -
o H A statement which can be true or false depending upnn the
Comlnuungy ’ "j, v ] truth values of the variables involved.

-_ ol o f.@ : . B
e AT AN # The words or the symbols which give the idea of a quantity are

——

—

Quantlﬂarﬁ’ s &g

M called quantifiers.
Unlwaual @uantiﬂar -‘-;': Bl v (IFor all) is called universal quantifier.
[Existential Quantifier. . IE (There exist) is called existential quantifier.
Link Between Set Theory and Logic
et p=P and g=Q
| LOGICAL STATEMENT! . "I W EQUIVALENCE IN SET THEORY

——

| --1!"} PU

FLT ' AL
pVvq PLQ |
P P'UQ
P> q | P=0Q 1

) T ———— |

-*1(;1,’&(;):-—.;}\!—'{; . - (P"“‘Q) =P U
'—'I(}U"\»"'q)=""lf}ﬁ"‘|q (.PUQ),=P,ﬁQ,

Relations

‘ { The Cartesian product of any
e two scts 4 & B is defined as

““k i i

. BARBSEY Y sty Let A={a,b} & B={1,2}
Cartesjan Producf A | AxB= {(x,y)|xedrye B},

then
A A v £ K 15'._

AxB= H
Cavip{ e R AR Where (Jl',y) i1s called an ) {(a’1)=(a=2)*
1A '-I‘;'"_.:'.I-' i ' ordered pair. (6:1),(5,2)}

]
d }

- |
gl Any subset of the Cartesian
Binary Ralatlon!Ralqtlon 8| product Ax B is called a vrom above example
i e e L BUSERRIEINE rclation from A4 to B. " ={(”=1)=(b=2)} -

The set of the first elements of

p (TN Flu: ordered pairs of a relation | Dom of r = {ﬂ,b}
1s called domain.

'-_"'—_‘—H————___.—____—__—
HETB ———

Domain of a Raiaticlm-'

B — e
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Sets, Functions and Groups

The set of the second ‘
Range -of a Relation elements of the ordered pairs Range of # ={ : }
of a relation is called range.

If we interchange the domain
and the range of every ordered- P
Inverse Relation pair of a relation then the new | /i = {(laﬂ):(lb )}
| relation formed is the inverse
of the given.

AxB# Bx A since (x,3)=(»,x) -
Functions

Let A & B are two non- empty sets then f is a function frﬂm A to B if,
i) fcAxB -

(ii) Domf = A4 |
(iii)  First elements of no two pairs of fare equal.
e.g. A={a,b} and B={1,2}, r, ={(a,1),(b,2)} is a function from 4 to B.

Types of Functions

'DEFINITION. .= | EXAMPLE/REMARK

LG - For A=ia,b; & B=11,2;,
R A function f: A4 — B is called into if o {a } { }
lntn_fu,n_?t!qp; mogs FER | | | r={(a,1),(,1)} is an into
3 S e | e function fromA4AtoB. ~
Onto * 5 - .. | For A={a,b} & B=3121,
PRIl A function f: 4 — B is called onto if 1{ b} | { |
Surjecti'ye-__ #| range f =B. _{I(‘:“ ),(:2)} is 80.0010
functiﬂn x5 - function from 4 to B.

ﬁne-to-ane | A function f:4— B is called one-to-one | For A={a,b} & B={1,2}, | |

function /£2&: | function if second elements of no two nf S| p= {(a,l),(b, 2)} 1S one-to-

Injective | ordered pairs are equal.

function one function from 4 to B.

T e } For A={a,b} & B={1,2},
TS e A function which 1s both one-to-one an - Prely
fL:Lecii:Jn 88 onto is called bijective function. v, | F =’{_(“=l)=(b12)} Is bijective

. - - > function from A to B.

NAME ~ DEFINITION .| EXAMPLE/REMARK,
B |\ 1) ction of the form {(x,y) |y =mx + c} y=2x+1 is a linear
is called linear. - _ function. |
e The function of the fnnn[(x,y)]y=mﬁ +bx+c} y=3x—4x+1isa

Linear function -

Quadratic

function S | called quadratic function. quadratic function.
______________._.__———'———'___ -—'—- — - - - —
KETS - PREP BOOK | 17
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Chapter—z | Sets, Functions and Groups
M

Inverse function

The inverse of a function f is denoted by £~

and can be obtained by interchanging the elements

of the ordered pairs involved in the function. always a straight line. |
Remember that | The graph of a quadratic

: : function is always a parabola.
Inverse of a function may or may not be a function.
Inverse of a line is line.

‘Unary Operation

An opcration which when performed on a single number yields another number of the
same or a different system is called a unary operation.

For example square; square root, cube ctc.

Binary Operation

Binary operation denoted as ¥ on a set G is a function from the set GxG to G

Properties of Binary® Operation

Let S be a non-empty set and * is a defined as binary o eration on S.
p ry
'NAME OF THE (| e s o S Dot pmense sty e

L]

PROPERTY | .7 DERINITION.

Do you know:
* The graph of a linear function is |

-Closlre V=57 BN , . >
bt o i ’=~ A.non-empty set S is called closed wrt. *if Va,be S = ¢
L g gra it Wy e gl e VH}b (o= S ::;. * — *
Property i e
Associative: ' +

prRIRR e Va,b,.ce S=>a*(b*e)=(g*p)*
-Property =00 - ” (b%c)=(a*b)*c

s ol TR
o T |r =

*bhelS

ldentlty Element Anelement ee S is called identity w.r.t, *

S Lo e II- Pl Ay iy
L} i 1

If a*e=e*g=g

s T i
Iy [T L'

N e For an elementae S .34 +
jl Inverse Property.. 4 €S sl that o

BTl arc called inverse of each other w.r.t. *
- Residue Classes Modulo n v
Let ne N, then 0, 1, 2,...,n —= 1 are called residue and set
residue classes under modulo ».

f
a=a*qg=e¢ thenaand &'

{DJ:Q:-":H—l} 1s called

e.g. {0,1,2,3} are the residue classes under modulo 4.

|
o The following table* represents the multiplication of residye classes under modulo §. |
| D (1]12]3]4
1 [112]1314
e |214]113
3 1311[4]2
4 14[3]2]1 |
®*  The following table represents the addition of the residye classes modulo 7. |
I
" In chapter 1 we have discussed about binary and unary upera{tiuns. ]
* Table is called Cayley’s table named for the British malhﬁmatician_ﬁnhur Cayley (1821-1 895) &
KETS - PREP BOOK - . 8 ' 18 i
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W W
> | O | O

o Oy | Lh | Ln

oclalwvwisn | s

S|l en | wn

N

N
. | B (7 ro

O || | ]| W | IDN|N

z

2
] 2 3
4

3

6

6

olalw| s | w

1

2

3

4

5

» The following table represent the multiplication of cube roots of unity.-

w

W'

w

m?

2

1

@
]

a

e  The following table describe that which properties are satisfied by the specified set of

-

numbers.

PROPERTY/ SE

TOF. NATURAL “’HOLE INTEGERS RATIONAL 'REAL

(N) : (V) ( )R (@) (R)

Associative

1 T T b S e
» g [ | ¥y o Mg
s I £ g -J P F AR L .|_:|| A
L o A AR sa%s kR o bt s
e . s ol R T
a gl o [ . E

/ ;

v
v
v

'\L"\.“\‘\*\‘\

"

"\“x“\*\‘\*\\l-

LRI R LSS

7
v
v
v
v
v
v

B . R .IF e e LR
agh i g OF e AT Ve TP S
i ' by i TR, g
_"a t £ Ty s 7

! L e
st et

Inverse “ %"

i |

T g '

Commutative &

/ :
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X

<\

\

QIO IR D QDD V|D

&

Scanned with CamScanner




Chapter—-2 ' Sets, Functions and Group:
_‘_-F_———_—E?———__

Groups
Let S be a non-empty set and * is a defined as binary operation on S.

Groupoid: If S is a non-empty set closed w.r.t * or a binary
operation * is defined on S then it is called Groupoid,

(N=+) , (R-+) (z, +), (Q, +) are some Groupoids.

Semi gruu[;: If a Groupoid holds associative law wrt * |

then it becomes semi group,(N,+), (R,+) ,(Z,+) , (@=+)._
are some sen_li gr’oup_s. .

i P

Monoid: If a semi group has identity elements w.r.t * then
it becomes Monoid. (R,+),(Z,+) , (Q,+) are some Monoids.

e —— . = e e —_ e |

Group: If in a Monoid there exist inverse of each element

w.r.t *'then it is called group (R,+) ,(Z,+) , (Q,+) are some
Groups.

Abelian Group: Ifa;gr-ou]-:a Non-Abelian Gr[mp: Ifa
holds commutative law group does not holds

w.r.t * then it becomes commutative law w.r.t *
abelian group. | then it called non-abelian |-
@+).®+).@+) | [EOP i

Set{ : 3:’,&::1'—5::?#0} I

| are¢ some Abelian Groups, _ |
IS some non-abelian Group.

Do you know? |
A group w.r.t addition cannot be group w.r.t multiplication

B i S —

KETS - PREP BOOK
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Sets, Functions and Groups
.  SUMMARY = 5 e bl L AL,
(N.4), (N,x), (W,+), (W, x), (Z,+), (Z,x), (E,+),
B (529, (0%, (Q4), (Qx), ®R,+), ®R,%), (C,4), (C, x)
RN (V. +), (N,X), (7,+), (W,x), (Z,+), (Z.x), (E.+), -
SR ") (09, (Q4), (@), R.4), (RX), (C,+), (C,%)
Monoid (N,x), (W-;.+),' (W,%), (Z,+), (Z,%), (E,+), i
| .. “: (O’K)’ (_-Q:'i'): (Q,x)s (R,‘l'), (R,X), (C,'l'), (C,X) L
e B @ (B4), (24), R4, (€

(Z,+), (E,+), (0,+), (R,+), (C.+)
&
d_

a
c

i

a,b,c,de Raad —be =0 *,XJ ,

——

S Rhay | The number of elements of a group is called order of the group.

Flmt - & ! nflnlte Grouﬁs:? A group is called finite if its order is finite otherwise it is called
SIS infinite group.

; . : 3
-l- T w il L .,: J—ﬂnﬂ_ ._-lu..:l.l- I | .q.;'a.-..-.urh
i ,_..,5_ ., ,.H.

Unlqueness nf ldentlty In a group the identity element is unique.

Unlqueness of lnverse ! In a group inverse of each element w.r.t. * is unique.

EL.
w .- _'-J 'H.;Il'u{r."! :- .r' TR -|_ — . m

Reversal Law nf
Inverses go

i e Ya,beS where S is a group then (ab)" = e

—

Idempotent Element B et S beagroup & ae S thenais called idempotent ifa*a=gq.
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MATRICES AND DETERMINANTS

i WORK IN MATRICES
- James Sylves.féi"‘.-f(_ige|4

d
-d--m.-nrﬂ- :ﬁﬁr

Sekl Kﬁwa (1642-1 703) Concept of determinants

Mmﬂﬁ#*wﬂﬂ;uf“ S iﬁu.
ey

1@)*:.;;1: Invention of determinants

R R

.-.- Taly
'n:r"ur-r m-l-_-nrfr.n . hw

GabrielfCrar_nér (1704-1?52)&@ 4 Used determinants for solving system of linear Euaﬁuns

; E iy A
el ! e b L T L, o TSRO A N E e iy

Matrix

- A rectangular array of numbers enclosed by a pair of brackets is called a matrix.

OR
Arrangement of numbers in rows and columns is called a matrlx

Rows
The horizontal lines of numbers are called rows of a matrix.

Columns

The vertical lines of numbers are called columns of a matrix.

Entries or Elements

The numbers used in rows or columns are said to be the entries or elements of the matrix.

Order of a Matrix

Order of a matrix is defined as:

Number of rows x Number of columns (read as number of rows by number of columns) .

General Definition of a Matrix

Generally a bracketed rectangular array of m x nelements
a,(i=1,2,3,.., m,j=1,2,3,4,...,n), arranged in m rows and n columns is called a m by

n matrix (written as m x n matrix).

a, a, a; -- aq,
A — HZI ﬂzz aza 1 HZH Wherﬂ ﬂnaazz,aj],...,ﬂm arE
E - called main or leading or
inci ' ts.
rincipal diagonal elemen
_ﬂml amz ﬂm3 amn g p
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Cﬁapter—S . " Matrices and Determinants
___,_—_T-———__'—_=—=—_——=_———-——_'-___—___—

Types of Matrices

rppmnnt 1 ~ DEFINITION. | - EXAMPLE

i T Y E——

FETALE L@ A matrix, which has unly one row (i.e. 1 x nmatrix) [1 270 5]

. - i c x4
(EVATIRCION is said to be a row matrix or row vector. !
. ¢t _2"
Column - . , , | >
matrix | A matrix, which has only one column (i.e. an - m x 1 3
(column = matrix) is said to be a column matrix or column 4
vector). = REENS '
i : k L Ed & h'S_Iqx]

- g T, il
T s

& The matrix, which has the same number of rows and | [7]
g columns. is ¢ '
Squarel Lo , 1s called a square matrix.
R e OR
matrix T g T a, a
- S If m = n then the matrix of order m x n is said to be a i T
g square matrix of order » or m. Ay A )

L e

e ol Be e el sl

e T s e e ]
oy 3 ]

= A matrix, whose number of rows is not equal to

Rect;u'il-éui_a:ri number of columns, is call_ed a rectangular matrix. X

matrix o e % i
e [f m # n, then the matrix 1s called rectangular matrix | &7 123
e *_* of order m x n.

N k 1 0 -0
Diagbﬁal'.-_"' Let A= I:a,j :Lm be a square matrix of order n. If a = 0 0 9 0
matﬁ?", for all 7 # j and at least one a, # Ofori=j 0 0 7

" B et A= [aﬂ.]m be a square matrix of order n. If @, =0 %0 D)

Scalar g o . |
matrix forall i# j and a; = k for all 1_= J ,where k:ts any non: U 2 0

- . e B
[ER—

SR zeroscalar. ' \0 0 2,
Unit matrix - BT T [a&.] be a square matrix of order n. If @, =0 {1 [})
or ldentity " e o - =
matrix Y i forall i#j and q, =1forall i=.

Unit matrix is both diagonal &

scalar matrix.

Unit matrix is multiplicative
identity of matrices.

Null matrix A square Or rectangular matrix whose each element is (0 UJ

A BB .o is called a null or zero matrix.
matrix '

‘Null matrix is additive identity of |
matrices.

'KETS - PREP BOOK | - | 23
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Chapter—3

 EquaL 
Matrices .

[1 1 2} 3
i Two matrices of the same nrdﬂr are sa1d to be equal 3 48
1 1f their corresponding entries are equal. Yl BB 2
| | 351 Ze2 8)

Sub Matrix:

8l Matrix obtained by deleting some rows or columns
{ from an existing matrix are sald to be sub-matrix of

s the original matrix.

P T S R N e R T T B R 9 -

Idempotent
Matrix &

i nn

' Nllpotent
Matrlx

T T e T

- Involutory
- Matrlx i

oy I.—q-l.l—.'—_rr_—-l-!— B =i

| Perlﬂdlc -

penod P if P least positive integer such that

2 =3 =
1 A Square matrix A 1s said to be 1demputent if A=|-1 4 5
1l —=3 =4
0 .1
A Square matnx A is said to be mlpntent if Af =0 | 4= 0 0
| b 1
; A Square matrix A4 is said to be inmlutﬂry itdt=d | 4= 1 0
| -1 0
i A square matrix A4 is set to be periodic matrix of A=

[s periodic wgth period

- Matrlx o
Orthogunal 1A square matrix 4 of order » i1s sald to be cosA  sind
; s I . [ =
Matrlx urthngonal if AA =AA=1 —stnd  coed
Matrlx Operatlons & Their Properties
. 'DEFINITION ' PROPERTIES

OPERATION |

—--—l--p—---l--l-r-l—-n

Addition of
Matrices .

Two matrices are conformable (ii) 4+(B+C)= (A+B)+C

for addition if they are of the

(associative property)

same order. | (iii) 4+0=0+4=4

(O 1s additive identity)

(1) A+ B =B+ A4 (commutative property)

Negatwe of a
Matrlx

i negative of A.

| If A is a given matrix, then the

matrix obtained by writing the
negative of each entry in place of
the each entry of A is called the

Scalar
Multiplication

g If A=[a#:|isan mXx nmatrix and

k is a scalar, then the product of k () c(4+B)=cA+cB

(any non zero constant) and A4
denoted by k4 is the matrix

formed by rnultlplylng each entry
of 4 by k, that is:

kL = [kaﬂ] | | multiplication)

(1) (c+d)A=cA+dA
(iii) c(AB) = (cA)B = A(CB)J

(Distributive properties w.r.t. scalar

KETS - PREP BOOK
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Chapter-3
If A= [a ]and B= [b ]are

matrices of order mxnthen we

define subtraction of B from 4
as:

A—B=A+(—B)

subtraction
of Matrices

Matrices and Determinants

Two matrices 4 and B are said to
be conformable for the product
AB if the number of columns of

A 1s equal to the number of rows
of B. |

Multiplication

of two
matrices

| (i) A(BC)=(AB)C (Associative property)

(ii) AB # BA (not commutative in general)
(iii) /4 = Al = A (I is multiplicative
identity)

(iv) A(B+C)=AB+AC (distributive
property of multiplication over +)

Trace of a
matrix

(V) 4,.,B,., =(4B),.,
For a square matrix of order_ | 1°8 2Y |
nxn the trace of the matrix The traceof [3 8 5| is9.
Hll+a22+a33+ +Hnn l%4 6 U}

Transpose of a Matrix

If A 1s a matrix of order m % n then an n X m matrix obtained by interchanging the rows
and columns of 4, is called the transpose of 4. denoted by A" or 4’.

For example
a T ~ y
A=l 5l=d £ 1o
— — =
1.8 4
_5 4'_ i i

~ Properties of Transpose of Matrices

i) (4)=4

(i) (4+B) =4'+B8

(i) (4+B+C) =4'+B'"+C

(cd) = ( )where ¢ is a non zero scalar,
(4B) -
(4BC) =

= R A
C'B'A'

1. The Determinant of a 1x1 Matrix

A =|a, |is defined as 'AI =|ﬂu| — o
2.  Determinant of a 2x2 Matrix

The determinant of a matrix is denoted by enclosing its square array between vertical bars instead

of brackets.
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Chapter—S Matrices and Determinants

, a b
. I A ( !J. then IAI =ad - be

C

| a b (P
@ I A =( J then adjA :[ { J
c d -C a

3. Minor of an Element of a Square Matrix

Given an nxn matrix A = (u,,) if we delete ith row and jth column of A, we get an

S |

(n=1)»(n-T1) matrix. The determinant of this matrix is called the minor of the element g
and 1s denoted by M,.

4.  Cofactor of an Element of a Square Matrix

The cofactor of an clement a, of a square matrix A is denoted by A and 1s defined as
A,=(-1)"M,
5.  Adjoint of a Matrix of Order »>3

If' A 1s a square matrix, then the matrix obtained by taking the cofactor of each element of A.
replacing them correspondingly and then taking transpose of that, is called adjoint of A.

6.  The Determinant of a Square Matrix of Order, >3

The determinant of a square matrix of order n>3 is the sum of the product of each
¢lement of row (or column) and its cofactor. i.e.

Al=a 4, +a,A4,+..+a,A_ or

ln* *ln

A= ay 4y +ayuA,, +...+a,, A, or

2n

A|=ay A, +a, A4, +...+a, A

Properties of Determinants

(1) For a square matrix 4 | ]A’ = lA’[.

in

(i) If two rows (or columns) of a determinant

multiply by -1, '
(ii)  Ifall the entries in any row
(iv) If any two rows (or columns)

(v)  If any row (or column)
of the ne

are interchanged, the value of determinant 13

(or column) are zero, the value of the determinant is zero.
of a determinant are identical, the value of the determinant is zero.
of a determinant is multiplied by a non-zero number k, the value
w determinant becomes equal to k times the value of original determinant

IMI - k"lA,, where n is the order of 4 _
(vi) {f any row (or column) of a determinant consists of two terms, it can be written as the |
_ Ssumof'two determinants,
(vii)

" B . : : T y ¢
IFany row (or column) of a determinant is multiplied by a non-zero number k and th

TN N ] : i " ; E
result Is added 1o the corresponding entries of another row (or column), the value of th |
determinant does not change,

i 4 b 1] b L ] 1 4 - - i t
(viii) ] }]L determinant of g triangular matrix (upper, lower, or diagonal) is equal to the e
of the elements of the main diagonal.
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______—-—________——-———ﬁ

ﬂ-.——__

singular Matrix

A square matrix.A s said to be singular if ‘A‘ =

Non Singular Matrix
A square matrix 4 is said to be non-singular if |4|#0 |
Inverse of a Matrix | | |
ﬂﬂffA if |A| #=0 i

Pmperties of Inverse of Matrix. :

M (4') =4

@ (4) = ()

(iif) (AB)*' = B4

(iv) (_ABC)" =C'B'4"

(V) (A",)ﬂl =(A" )n,'fnr any neZ*

(;fi) (&:A)_I = k™' 47, kis any non Zero scalar.
C_Iassification of Matrices w.r.t. Operatipns

~ MATRIX " o DEFINITION= . = | EXAMPLE-
OPERATION/NAME S R e T " |
. . [1 .3 §)
For a square matrix A if 4' = 4, then A is 3 9 &
| called symmetric matrix - 5 6 8
(0 1 -3)
*| For a square matrix A 1f A =-A,thenA1s -1 0 -7
called skew symrnemc matrix 37 0) -
3 square matrix A with complex entries is i Teed
U _alled hermitian if(A) = 4. . 1-i 4
A square matrix A with complex entries is 0 -250) |
. called skew hennitian if (A) =~A —2+5i 0
Mat ':I,x* ‘:-,."f. i:p S e g;-:_.‘ ',."._ %
ﬂ”ﬂﬁ““ ERRE A square matrix A= [a, ],,, is called an upper (i 4 9
Upper Truangﬂ!ﬂfh triangulﬂr if ¥ U= 0 =9 7
Matnx e '}I..I:";.'*-‘ 50 vV i>] - 0 0 0/

—___'_/—_— 27

R T R A R R T S g Rt e e T
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Chapter—S Matrices and Determinantsg
. r 2 0 0"’1

-1 A square matri
Lower triangular 1 . . . _
A= [aﬂ. ]m I1s said to be a lower triangular matrix | 1= 2 -3 0

1)
if a; =0V i<]j (=1 6 9
In above
- ' : A square matrix A is named as triangular whether it | examples U & L
Ranouiar matrlys : g - are triangular

is upper triangular or lower triangular.

matrices.

Elemeptary Row and Column Operations on Diagonal matrices are both
a Matrix upper triangular and lower
Usually a given system of linear equations is reduced | triangular,
to a simple equivalent system by applying in turn a S—— —
: : hich .
tinite number of elementary operations, whic The system of linear equation

are stated as below: el 1k vatable an
| Interchanging two equations. involving the sam X ;
2. Multiplying an equation by a non-zero number. equnfalent if they have the same
3 Adding a multiple of one equation to another solution.

equation.

(a) Elementary Row Operation on a Matrix

The following elementary row operations are

applied to matrices to obtain equivalent matrix. : ,
PP , Matrices 4 and B are equivalent

i Int Ing t . : ;
(') ; erf:hm?gmg WRRRTRE. G 2 4, It can be obtained by applying in
(i) . Multiplying a row by a non-zero number. turn a finite number of operations

kR <> R’ on A.
(iii)  Adding a multiple of one row to another row. ‘
R, +kR =R

(b) Elementary Column Operation on a Matrix

| Following are the elementary column operations that are used to obtain equivalent matrices.
(i) Interchanging two columns.C «» ey

(i)  Multiplying a column by a non-zero number. C. o
(iii)  Adding a multiple of one column to another column.C +kC ="
. Yy

Echelon and Reduced Echelon Forms of Matrices

II-E ;r% l1;1::Jrn-zf:r-z:\br»::1:w of a matrix the first non-zero entry is called the leading entry of that
- “he zeros before the leading entry of a row are nameq as the leading - .ntries of
the row. € leading zero entries

(@) Echelon Form of a Matrix

An mxn matrix 4 is called in (row) echelon form 1f

(i) In each successive non-zerg row, the number of zeros b
than the number of such zeros In the preceding row L

(i1) Every non-zero row In A
precedes every » s
(iif)  The first non zero entry (or leadin 'Y Zero row (if any),

B €ntry) in each row s |
KETS - PREP BOOK
_\7 2
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Chapter-3 Matrices and Determinants

For example the matrices 4 = ll} . ? —64
0 01

Reduced Echelon Form of a Matrix

An mxn matrix 4 is said to be in reduced (row) echelon form if it is in (row) echelon

form and if the first non-zero entry (or leading entry) in R, lies in C, then all other entries
of C, are zero.

2.
-1
0

are in Echelon form.

1.1
and B=|0 1
0 0

(b)

1 00 1 0 3
- For example the matrices 4={0 1 0|andB=|0 1 -1 areinreduced Echelon form.
0 0 1) 0 0 0

Rank of a Matrix

Let A be a non-zero matrix. If ‘r’ is the number of non-zero rows when it is reduced to
the reduced echelon form, then ‘r’ is called the (row) rank of the matrix A.

System of Linear Equations
NON-HOMOGENEOUS SYSTEM

" HOMOGENEOUS SYSTEM

e An equation of the e An equation of the form
formax+by+cz=d a#0,b#0,c#0,d =0 ax + by +cz =0 is called homogeneous
is called non-homogeneous equation in three equation in three variables.
variables. ax+by+cz=0
ax+by+cz=d o ax+by+c,z=0; is called system of

o ax+by+cz=dyy is called a system of ax+by+c,z=0
a.x +b,y+c,z=d, homogeneous equations in three

. o ables
) ations in three variables. |
e o d3 cannot zero ¢ The matrix form of the system 1s
. bles where , di, d2and d3 ca
simultaneausly. ' [ | |

e The matrix form of the system 15 a, b, ¢, || y|=]0/|canbe written

(a, b "'31\”("".\w (d,) ; \a b o )\z) \0,
- be written as p \
a, b ol y|=|%|™ a b ¢
\a, b & )\%) &y " as AX =0 where A=|a, b, ¢ |,
r’al b 6 \ 43 b, ¢)
1Y = D where A=| & b, ¢ | ') (0)
U x=|yl,0=|0].
0
5 (d, | \Z) \Y,
): =Y 5D = dl
d
\Z) S

2 g
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C ' Matrices and Determinants
hapter-3 : )

Crammer’s Rule
Consider the system of equations,

ax+by+cz=d, | - : is
| + bl J; +; z =d, By using crammer’s rule the solution of the system is defined as,
ﬂzx ') 2 e S| :

a,x+b,y+c,z=d,

d b ¢ a d ¢ N 5.5
dz bl A a, dz C, d, bl dl .
x=d3 b, c3!y=a3 d, c, ’z=ﬂ'3 by d, ﬂ|A|¢0-
4 4 4

|

Some Important Properties | _ |

(1) The sum and difference of two symmetric matrices is always a symmetric matrix.

(i)  The sum and difference of two skew—symmetric matrices is skew symmetric matrix.

(i)  If a matrix ‘A’ is symmetric or skew symmetric then k4 is also symmetric or skew
Symmetric matrix respectively. Where & is any non-zero constant. |

(iv) If4 i's'a square matrix then 4 + 4'is symmetric and 4 — A'is skew symmetric matrix,

(v)  If two matrices 4 and B are Symmetric or skew symmetric and 4B = BAthen both 4B and
BA are symmetric matrices. |

(Vi) Every square matrix is uniquely expressible as the sum o

f symmetric matrix and skew
symmetric matrix. |

(Vi)  If 4 be any square matrix, then 44'and 4'A are symmetric matrices.

(viii) If 4 is symmetric matrix then 4",Vne N is also Symmetric matrix.
(ix)  If A is skew ;symmetric'matrix theh A" ,¥ne O is skew symmetric and 4",Vne E*is
| symmetric, . @ o -
(x) If4 and B are symmetric matrices of same order then

(a) (AB+ B4 )is Symmetric matrix.

(b) (4B=BA)is skew Symmetric matrix.

[f4isa square matrix then 4+ (E )f , A (:4_ )f and

(3 )r AI are always Hermitian matrices.
(xv) 1If4

: | , i - _
IS a square matrix then A —-(A) s always skew Hermitian matrix.
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Matrices and Determinants

Chapter-3

Types of Solutions in System of Linear Equations
System of linear equation
ax +bhy+cz= k,
ax+by+cz=k
ax+by+cz=k

If at least one of &, &, , K,
is non zero then it represenis
Non-Homogeneous System of

Linear Equations

If k =k, =k =0
then it represents Homogeneous
System of Linear Equations

Inconsistent

If |4 #0, then | If| 4] = 0. then it Consistent
it has Trivial solution | has Non-Trivial solution

If I;II # (O then
It has unique
“ solution -

it has infinite |
many solution |

Rank 4, = Rank
A <Number of

31
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CHAPTER

Quadratic Equation
A sccond degree polynomial cquation is called quadratic equation.

Standard Form

— ¥ 5
A quadratic equation is an equation that can be written in the form of ax” +bx+c¢ =0,
wherc a, b and ¢ are real numbers and a # 0.

How to Solve a Quadratic Equation?

Do you know?

The graph of a
There are three basic techiriques to solve a quadratic equation: quadratic function
(1) By factorization represents a ;
(1) By completing squa: :s, extracting square roots. parabola opening |
P . : -h+ Jbz —-4ac either upwardsor |
(i) By applying the quadrau; formulai.c. x= = dorivenrids E
i

Types of Equations Reducible to the Quadratic Equation

[here are certain types of cquations, which do not look to be of degree 2, but they can be
reduced to the quadratic cquation. Some of those forms are given below:

AT T e T '
AN ox " +bx" +c=0,a #

Type | s ’,;: ) o

O A Put x” = y and get the given equation reduced to quadratic equation in y.
.TYﬁB.";:‘ 1 (x+a)(x+b)(x+c)(x+d)=k
bt 1 Where a+b=c+d

Equations in which the variable occurs in cxponent are called

| . cxponential
2 cquations, 2 3 5 +32 = '

0 is an example of exponential equation.

R An equation, which remains unchanged when x is replaced by i 1s called a

X

coefficients of the terms
nd are equal in magnitude,

+bx+a=0 is an example of reciprocal equation.

Equations involving radical l
e C ‘ ¢xpression of the variable ar ical
g cquations. Following are some of the types of radi Lol

s "-'J':" (m'2+bx)+m\/ax2+bx+c=n, \Jar+b+\}cx+d=\/ex+f

a c
p e

e x+b .1'+d=x+f
| x#-b,—d,-f

- b
a+—=c,yz0

}}

§| reciprocal cquation. In such an equation the
4 cquidistant from the beginning and e
B ' + by + oy

KETS - PREP ROy —————
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.-Chapter-‘l-
e R
Three Cube Roots of Unity

propertles of Cube Roots of Umty

'Four Fourth Roots of Umty

The three cube roots of unity are; 1, @ = ~1+3i , 0 = 13 .

From the above results we can write

| =1443i=20 | —1-43i = 20
1-3i =2 1+43i = 20’
| 1= J—r. _ 1+~/_: >

Do you know?
e Sum of cube roots of |
any real number is zcro.

The sum of all the three cube roots of unity is Zero ie.

¢ Product of cube roots of
+to+t0’=0 > 1+0=-0, 1+0’=-0, o+0’=-1

any real number is real

. The pmduct of all the three cube roots of unity is qutY number itself.

rem—l

_-Each complex cube: root of umty is reciprocal /

1 | =
mult1pllcat1ve Inverse nf uther = —= m — =0

@ LR

Each cnmplex cube_rnnt of unity is square of the othe_:r.

: 2
ie. (m) =0’ (a_;-z)-. =
- Foranyne 7., @" is equivalent to one uf the cube roﬂts of unity.
" +m”*’+a}”+2—0 VnezZ: o -

‘Quadratic Equation

Four fuurth roots of unity are 1,-1L7i,=1. - - | | Do you know?
Propertles of Four Fourth Roots. of Umty _. - Suntﬂ th: four f:ililir:};
~ Sum of all the four fourth rqnts of unlty 182610, " | | E?e;efis ngﬂipn
e 14(- 1)“"'(") ¢ ' - Product of four fourth
" Product of all the four fourth roots of unity is -1. | roots of any positive
i L(=1).0 (=) =1 - | integer is the additive -
' The real fourth roots of umty are additive inverse of inverse of that integer.

each other.
The cnmplcx/lmagmary fourth roots of unity are

conjugate of each other:

Polynomial Function s
A functmn of the formP( ) ax’ +a, ,.‘r"" ++ax+a,, a, #0, where n 1s a non-

negative integer and the coefficients . a ,a - Lyee@,a, are real numbers. It can be
considered as a polynomial function of x. =
Degree of the Polynomial |
The highest power of x in a polynomial P(x) is called the degree of polynomial
So degree of polynomial P(x)=a,x"+a, x"" +--+ax+a,, a,#0,isn.
o L _—
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Chapter—4 Quadratic Equation

-l—_-t—-li-l-l
J Lo g @R

T = - -
Types of Polynomhl on the Baﬂm of Dagree
NAME. | 0 DEFINITION § 79 EXAMPLY,

Constant.Po omlai olytomial whose degree is () ;
Linoar Pﬂ&ﬂ%ﬂiﬂ( WY A !;-f_:l j‘ll_*uf_!in '._fghi_-;‘._,f- % :ﬁﬁ.fnl‘ 1_* ) | 2x~] ___:i
t.|uadratic PﬁWﬂﬂn}lgl 76 _f's polynondal whose degroe is 2 _3:1:1-—21-%1___&
vV Py f-._ polynaomal winose degree 1% 3 4x° 43 3
1‘1 polynomial .uhu e degrec 15 4 2x' —5x* 49 4_
Types of Polynomial on the Basis of Number of Terms
NAME _. DEFINITION FXAMPLE

Mnnomlal- £ polynomial hwmg, only one term

= ommege w——

Elnomiaf, z'"- pfﬁjﬂ _:mlfn b anp 100 S

BT o

() is a polynomial with
arbitrary degree

n_|
' 3x-y
M2 /s poiynomia nuwn,f three 'r"rr t 2%’ +3x—1 |

Theorems on Polynomiais
Remainder Theorem

Remember that:
2 |
|
;
l

When 2 polynomial P(x) of degres n(n21) isdivided by x—a,
I gk 1 .E: ff;miiinif".‘.r i’i o Lonsiant r(ff) v

Dividend = (IDivisor) (Ouotient) + Remainder,
Factor Thecrem

The polynomial x—a iz a factor of the polynomial P(x) of degree n(n>1)
If and only if P(a)=9.

Synthetic Division

Outline of the Method
(i) Wriite down the cociicients of the di vidend fx) from left to

poveers of z, Insert 0 for way missing term(s), bt
(il)  Totheicft of the first line, write the value of a from thf'divism(x—a).
(iii)  Usethe following patterny 16 write the 2* & 3 line:

Yertical pattern ({ J add termy

Diagonal pattern (/ ) multipiy by a.

Relations Between the Roots and the Coefficients of a Quadratic Equation
If o2, [} are rocts of quadratic equation ax® + bx +¢ =0 then

/ NP )
Sum of the roots = § = ——. = . c0ctcient of x

Z cocfficient of x*
g ons
Product of the roots = P = £ » 00520t term

a cocfficient ﬂf x
Difference of roots = «J 57 -4

Foran equationd, s v a, X' +..saxsa,=0, 4 +0
KETE - PREP BOOK ’
i
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Quadratic Equation

a

Chapter-4 | _ uadr: n
M

Sum of roots = ——n=l
a

Product of roots = (-1)" i}

a,

rormation of an Equation Whose Roots Are Given |
Let S = sum of the roots and P = product of the roots of a quadratic equation

Then the required equation will be; x> —Sx+ P =0

; ot +pr=(a+p) -2ap

5 ﬂa'];ﬁ.} =(ﬂ—' +ﬂ)3f3aﬂ(cx'+ﬁ)

o @=p=(a+p)|(a+p) ~ap]

o @-p=(arp)(arp) ~dap
Nature of Roots of a Quadratic Equation

The roots of quadratic equation ax®+bx+c =0depends on the value of the expression

- b’ —4ac , which is called its Discriminant
i.e. disc=b" —4ac

Real
b*—4ac=20

- Rational
b*-4ac=0
OR a perfect square

‘ | ' Unequal - |

System of Two Equations In
To determine the value of two Vv

variables 18 eliminated and the resu

Homogeneous Equation

. a oS 5
An equation is said to be hom ife
A Sejnnd degree homogeneous equation is of the

I

m of simultaneous equations. _ |
o for the solution of such equation. Simply, one of the

lting equation in one variable is solved.

ax*+bx+c=0, a,b,ce(

Complex
b*—4ac<0

Irrational
b*=4ac
not a perfect square

Unequal
Irrational roots are always

unequal and are of form

ptq

volving Two Variables ‘
ariables, we need a pair of equations. Such a pair of

*

geneous if every term in the equation is of the same degree.

form ax* +2hxy+by* =0

s equations gives the point(s) of intersection of their graphs.
— S ——————————————————

The solution of simultaneou

KETS - PREP BOOK .
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. '1 | * RT FRACTIONS
ICHAPTER . s

Rational Fraction

The quotient of two polynomials PE;; ,Q(x) 40 with no common factors, is called a

X —xt+x+] |
x2+5", o

Rational Fraction. For example,

Types of Rational Fractions | 3,
(1) Proper Rational Fraction

The rational fraction ng) is called Prc:pe:if' Rational Fraction if the degree of P(x) is
, " )

2'“- 2x 7x’

less than the degree of O(x). For example, 1 ol =3

(ii) Improper Rational Fraction

P(x)

The ;atinnal fraction ) is called Improper Rational Fraction if the degree of P(x) is
s X

\

equal to or gréﬁter than the degree of Q(x). Hvery improper maioual Tactios
2 +1 can be changed into mixed form |
'r L] L] L] L ]
] ; by using long division.
For example, Te22’ dxtl

Equal Polynomials
If two polynomials are equal for all values of the variable, then the polynomials have

same degree and the coefficients of like powers of the variable in both the polynomials
must be equal.

For example, If x* —sx’ +2ax+ p=2x" +3x* —4x+7 then t =2, s =-3, a=-2, p=T

Partial Fractions

When a single rational fraction is resolved into two or more rational fractions then these

resolved rational fractions are called Partial Fractions.
Partial Fraction Resolution

Expressing a rational fraction as a sum of partial fractions is called Partial Fractio?

7x425 _ A B
(x-M~-4) x-3 x-4

e —— T — —_______——____/
KETS - PREP BOOK 36
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C1119~13't‘l"=1"'5 | ' ~ Partial Fractions
leference between Conditional Equation and Identity fEE

e e ]

‘ A type Of equation in which two aTEebralc Atyple of equatlen thCh holds fer all values '

expressions are equal for particular value(s) of | of the variable involved. i
the variable(s). ‘ B ; 'E'-
(l) 4y =5 (l) (a—b)x =ax —0o0x itl
T 2 By

(i) 2x*+3x+4=0 l i) (x+2)(x-2)=x"-4 '|§5
Resolution of a Rational Fraction into Partial Fractions o | %
| : 5l " : . o Px): S )
Following are the main points of resolving a rational fraction QE ; into partial fractions: =1]

| X t

1. The degree of P(x)must be less than that ofQ(x). If not, divide and work with | J
_ |
remainder theorem. | | B lE

2. Clear the given equation of fractions. | | |
3 Equate the coefficients of like terms (powers of x). i
4. Solve the resulting equations for the coefficients. i
Here we shall discuss the methods to break up a rational fraction into partial fractions. l
@l Resolution of ( ) into partial fractions when Q(x) has only non-repeate i

, .f' linear factors (i.e. denominator contains factors real, linear but not repeated) |l

bl o l

If Q(x) - (x__. al)(x —az)...,(x —a,) where a #a, #.. |

~ P(x) . 4 % 4 T 4y is an identity. When a rational fraction | | ‘!

T o(x) x-a x-a . XTG4 | is resolved into partial [ B

fractions, the resultant

Where the coefficients A,4,,...4, are the numbers to

equation is an identity.

. | e e e A -
B When O x) has repeated linear factors. : . %

3 (i.e. denominator contains factors real, linear but repeated) :;i ';
B .I aehﬂ linear factor of the form (x- ”)J.l ,n=2 and n is a positive integer, there | i
corresponds a sum of n partial fractions as follows: . - | E |

If Q(x).—_(x-ﬂ)u,ﬂaz, ne N | | | -l'

—__.___________._————-—__——._—'_—__ 37 B
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Chapter-s Partial Fractiong

4 .. +—"  isan identity.

- O(x) x-a (.1'-—-{1): ‘ (I-ﬂ')"

Where the coefficients A, A,,....., 4 are the numbers to be found.

& When O(x) has non-repeated

irreducible quadratic factors (i.e. denominator

contains factors, real quadratic, but not repeated)

If the polynomial Q(.r) contains non-

A quadratic factor is irreducible if it |
cannot be written as the product of two |

lincar factors with real co-efficients e.g,
b
X +x+1,x2+3

repeated irreducible quadratic factor then

P(x)

0 ( ) may be written in the form of
X

: . Ax+ B
partial fractions as: o3 » Where A and B are the numbers to be found.
(X +0X <+

When Q(x) has repeated

contains factors,

irreducible quadratic factors (i.e. denominator

real quadratic & repeated).

If the polynomial O(x)

contains repeated irreducible quadratic factors of the form

_P(I) Ax+ B, " A, x + B,

: Pt — :
Q(I) ax® +bx+c (m'z + bx +L‘)' (m*‘ +b.r+r.')

AHI + Bﬂ

1s an identity.

Where A,,B,,AI,BE,...,A",BH are numbers to be found.
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SEQUENCE AND SERIES

SEQUENCE
o A Sequence is an arrangement of numbers subject to some definite rule. .
¢ A Sequence is a function whose domain is a subset of the set of Natural Numbers and

range 1s Real or Complex Numbers. f:N > R/C

Key Facts:

s Notation used for sequence is {ax}.
v ‘Each number in the sequence is called a Term.
. The »™ term or general term of a sequence is denoted by ax.
» a,, a,, a;, a, be the first, second, third and, fourth terms of a sequence respectively.
¢ If all members of a sequence are real numbers, then it is called a Real Sequence.
s If the domain of a sequence is a finite set then the sequence is called a
Finite Sequence otherwise, an Infinite Sequence. -
5 An infinite sequence has no last term.

Arlthmetlc Sequence or Arithmetic Progression (A.P.)

A sequence in which every term after the first is obtained from the preceding term by

e
adding a fixed number in it is called an Arithmetic Sequence or Arithmetic

Progression.
The difference of two consecutive terms of an A.P. is called the Common Difference.

Symbolically it is written as a, —=a,_, = d wheren>1.
General Term or nt" Term of an A.P. e
. The general form of an A.P. is a,a,+d, a,+2d,,a,+(n-1)d

» The General or n'" term of an A.P. is written as 4, =&, +(n-1)d,

Where, a, = First term , 7= Number of terms
7 = Common Difference, a, = n'" term or general term

Arithmetic Mean (A.M.)

$ If three terms are in A.P. then
other two terms.

middle term is known as Arithmetic Mean (A.M.) of the

a+b
. If a A b are in A.P. then A= >

*  Ifa,p,y arein A.P. then their AM.is .

n Arithmetic Means Between Two Numbers
¢ If a, A, Ay, Ayseres A pare in A.P then the numbers 4, 4,, 4;;..., 4,8r¢ called n
19 4429 5o

Arithmetic Means between ‘a’ and ‘b’. | b

o a+n

*  parithmetic mean between d ‘and b is given by, 4, = =
— 3 . f
39
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Chapter—ﬁ Sequence and -Serie&- |

» +The sum of n A.M’s between en-y two numbers a and b is equal to n-times their AM

i‘e‘-'-‘Al+A2+A3+“'+Aﬂ =n[a;b],

Series
The sum of an indicated number of terms of a sequence is called a Series.

Arithmetic Series
If a,,a,+d,a,+2d,a,+3d,...,a,+(n—1)d are in A.P, then series
a+(a,+d)+(a,+2d)+...+ | g +(n-1)d | is called an Arithmetic Series.

Sum of First ‘n’ terms of an Arithmetic Series

® If a1=first term, and a, = { =general term is given then use formula, S, = g(a, +a,),
H
. Sn = E(ﬂ'] '!'J) .
6 The sum of first » terms of arithmetic series can be calculated by using the formula

S =§{2a1 +(n-1)d}.

s  If d =0 then the above Series becomes a, +a, +a, +...+ nterms and S, = na,

Summary of Formulae m A.P.
ARITHMETIC TEE - 5 |5t 1
¢ ARITHMETIC MEAN . | - ARITHMETIC

PROGRESSION . | = . "SERIES

1 a=a+(n-1)d L = 2, |

+(n=1) - LS, =2{2a,+(n-1)d]
2. d=an_ﬂn—l ’ n>1 _ 2 Amzﬂ'i'm(b—a) | 2I. S =—n"(ﬂ +ﬂ)

| n+1 " FEEE
a —a, |

3 n=-—"—1L14] 3. A+A+A4+. A = a+H &

d - ot n 5 3. Sn =E(ﬂ| +1)
Geometric Sequence or Geemetrlc Pregressuon (G.P.)
s A sequence in which every term after the first ; Is obtained from the preceding term by

multiplying it with a non-zero consta [
| nt number is cal ence 0
Geometric Progression. led a Geometric Sequ

e The constant ratio of any two eenseeutive terms of a G.P. is called its Common Ratio.

Symbolically it is written as
Ne term of a G P can be Zero.

'-l'rr-—n-'-wu-r [ ol — "'""ﬁ WSS N S —— . i e F TN

y=— ‘wheren>1.

a

| , ; n-1
- General Term Or n' Term of G.P.
‘e The general form a G.P. is ai,er ar ,alr: o P!

| _'i " The General Term or nth term of G.P. is a,=ar" (a a&O)

Where ai =First term, r = Common Ratio a, = General or n' term. v
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(-:hﬂl-‘-tﬁl‘-6 Sequence and Series
Geometric Mean (G.M.)

. If three terms are in G.P, then middle term is known as Geometric Mean (G.M.) of the
other two terms.

° Ifa, G, barein G.P. thenG = is/a—b "

~n Geometric Means Between Two Numbers
. If a,G,,G,,G,,...,G,,b are in G.P. then the numbers G,,G,,G;,...G,are called n

geometric means between ‘a’ and ‘b’.

H

. n™ G.M. between a and b is given by; G, = H[EJHH

a

. The product of n G.M’s between a and b is n™ power of single G.M between a anfd b
ie. G,.G,G;..G, = (Vab)’

Geometric Series
| If a,,ar, .:5.',1"1 .:'.'”1»*3 TTN 1 = are:‘in G.P. _then'the series

e, al+a,r+a,r +ar + - +a1 Ilis called Geometric series.

' .Sum of Flrst n’ Terms of a Geometrlc Serles

'j(a) S,,fal(: : ) ' H'“
,(;f’).;'  Eom ﬂl‘ d:r ' 'T-‘?‘\‘_':-lu. e
o s

r(&)- S; ; l:._.f' = "‘| 2

The Inflnlte Geometrlc Series g T e R £
i a ragr .|.-,-:1|r Ao + a r"! +...0is called Infinite Geometric Series.
"The series a, +4 1 )~ _ ,

rSum of an Inflmte Genmetrlc Serles

I ulatedb the funnulaS . Ll {'1 _
mﬁmte gEOmemc series catl be e _ J 1-r ‘ | |

Sum Df

Converge nt Serles d.t'ﬂ bﬂ cﬂnvergent if " term of series tends to a deﬁmte number L

sal
ite series 1S,
Anmﬁn T, l:ma-L

as n—>® g2 7o S s

41
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Divergent Series :

An infinite series is said to be divergent if n term of series tends to = as n — w

i.e. lima, =4w

=%

If =1, then the serics becomes a,+a +a +a +.. .In this case S,does not tend to 2
limit when n — o0 and the series does not converge.

d, - (_l)n %

If r =-1, then the series becomes ¢, —a,+a,—a,+a —a+..and S, = >

1.e., (a) S, =aq, if n is positive odd integer.
(b) .S, =0 if n is positive even integer.

Th1:15 S, does not tend to a definite number when n— . In such a case we say that
series 1s Oscillatory.

Summary of Formulae in G.P.

GEOMETRIC  * [ w - , 7
. PROGRESSION | .GEOMETRIC MEAN o (-EOMETBIC SERIES
i n-1
1. a =ar - L G=tah For Finite Series:
- a . .
2. r—ﬂ g ] 5 Gﬂza[g) l LS =ﬂ;(1 r) M":l
n-| ] ) 1—F ,
5. G686 =) a4 (r 1)
. GG,G,..G,=(Nab) |2 § = =, Ir|>1
P —
For Infinite Series:
3. £ =9
=

Harmonic Progression (H.P.)

e A sequence of numbers is called a Harmonic Sequence or Harmonic Progression if the

reciprocals of its terms are in Arithmetic Progression.

B General term of H.P is a, = 1
| a,+(n-1)d
Harmonic Mean (H.M.)
o I[f three terms are in H.P, then the middle term is called Harmonic Mean (H.M.) of the
other two terms.

; , 2ab

s Ifa, H, b are in H.P. then H =
a+b

n Harmonic Means Between Two Numbers

e ' Ifa H,H,H,...,H,,b are iIn H.P then the numbers H,,HE,HJ...,'H,,are called "
Harmonic Means between a and b.
n+1)ab

na+b

—__—_—_—___“—_____//
_ 2
KETS - PREP BOOK ‘ y

e  n"harmonic mean between a and b is given by, H.M.= (
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Chapter—ﬁ - Gy ' . | ‘Sequence and Series
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Relatlons bEtween A.M, G.M and H. M

o imaF=AH.:
e No term of H.P. can be zero.

. A>G>H, if a-and b are two | Every H.P has a corrésponding A.P.
o Thereisno general method to find the sum of

distinct positive real nunibers and e

o sl

. A<G<H,ifaand b are two distinct negative real numbers and G <0.
o Ifa=bthend=G=H o

Sigma Notation or Summation Notation

‘Sum of 1% n natural numbers

1+2+3+....;.n=-ik=”(”2“)

Sum of squares of 1 » natural numbers

i 1?42 +3° +,---+n2=i‘k2=ﬂ(n+1)6(2ﬂﬂ) -
k=1 _

Sum of cubes of 1% n natural numbers

_ ) . 2 _. ' 2
- i [ minl) no(n+1 i
®F ey’ 13+23+33+~-+n3=zk3=( (2 )) -3 (4 ) =(Zk)
2 k=1 : .

o Y[k ?(k-l)m] -

k=1

. l+14+14..+nterms= ) 1=
bi k=1 )
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Factorial Notation
Let n be a positive integer. Then the product n(n—-1)(n-2)...3.2.1is called n factorial.

: In above case » factorial is denoted by n! and it can also be written as |[n .

0!=1(by definition)

11=1

21=2

31=6

41=24

51=120
=720

71 =5040

81 =40320

91 =362880

10! =3628800

Principles of Counting
(i) Fundamental Principle of Additlon

If an operation can be performed in m ways and anuther
operation) can be performed in n ways, then either of

ﬂPeratinn (independent of first

the two operations can be performed in
m + n ways. This is called fundamental principle of addltmn

(i) Fundamental Principle’of Multiplication’ ="

If an operation can be performed in m ways and aftemrards
performed in n ways then both

a second operation can be

these operations can be performed in mxn ways. This is called
fundamental principle of multiplication.

These principles can be extended u I
Permutations

The different arrangements which can be made out of given numbers, taken one or more
at a time, are called permutatmns

OR | Do you know?
' bination
An arrangement of g finite number of objects vermutation and Com

p to finite number of operations.

are special cases of fundamental
principle of counting.

taken one or more at a time is called a
permutation of these objects (w.r.t. their order),

it
KETS - PREPBOOK 4
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(i) The number of permutations of n-distinct objects taken all at a time is #! -

i) The numbfr of permutations of “»” distinct objects taken “r” at a time is given by:_= |
n! |
: f o ' 0<Lr Shn | ' _ 3

iv) "H =1 i ) E
v) If oq;.;}(f “n” g_iven‘objects “p” are alike of'one kind, “g” are alike of second kind,
are alike of third kind and so on then the number of permutations of these n-objects |
taken all at a time 's given by: __"! . The formula can also be written as,| " L
plqg!r! P q 7

..“‘?" o oo

(v:) The number of circular permutations of “n” different objects taken all at a time is

(n—1)! if clockwise and anti-clockwise orders are different.

(vii) Number of arrangements of n-beads (keys) etc, can be arranged on a circular wire (key

(n=-1)! |

Ting) is ——5— if clockwise and anti-clockwise orders are not different.

)
=R

T N o

Combinatioris . i g | | B N

The different groups or selections which can be made out of a given number of objects,

| 'tn one or more at a ie (irrespective of their arrangements) are called combinations.
Key Results of Combinations: - .

R e e s
& -5

(i) The number of combinations of “n” distinct objects, taken all at a time is "C, =1
()  The number of combinations of “n” distinct objects taken “r” at a time is given | 5;%
n n! i
by:"C,. = = 0<r<n ¥ 1
r) ri(n-r)! - ;

(ili) © The number of combinations of “n” distinct objects taken “r” at a time when “p” -1

particular objects are always included is given by:"*C,_, | ' |
E’) The number of combinations of “n” distinct objects taken “r” at a time when “p” | .l
particular objects are never included is given by: " "C, | :

(\-’) - ”Cﬂ =" C" =1 _ : . - g | - ; %
(v) "C =" C__ Whichis called Complementary Combination. . &
(vii) "CJr +" 2 = ) ) B

(viii) If "C ="C,, theneitherr =sorr +s=n

(H[) | "Cr -__n—r+1

--(-El_ "Cr‘r!=" Pr
i) HC(] “|"M C] +” Cg +---'+H Cn = 2”

=

(&)

LX)  The number of ways of selecting one or more objects out of “n” objects is 2" —1

. "'--....________________________._.———-——- - = -_—mm
1 - KETS - prREP BOOK 45
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Chapter—7 Permutation, Combination and Prubahmty
m

In most cases, given problem cannot be Can )GU_G“F“? .
determined whether it belongs to permutation or l\[umbcr nl: combinations o "
combination. On the basis of few words or on | distinct ObjthIS taken r ﬁtatune
the assumption in expression of language given | when p ?bjccts ajw?ys included
in the problem, we can identify that problem | and g objects never included.
according to the following table. T —

PERMUTATION COMBINATION

Arrangements, Selection,Choice,Draw ,etc
Standing or sitting in a row or in a circle Distributation, formation of a group,
Problem regarding digits, letters(A.B.C....etc) | committee, team etc
_Formation of words, numbers etc Problem regarding geometry ) |
Terms Related to Prﬂbablllty

Random Experimpnf "7'-? 8 An experiment in which all possible outcomes are known i |
Ak advance. ;
Sample Spaca R W The setof all possible outcomes of an experiment is called |
SRR e the sample space. [t is denoted by S. i

Event AT SO +' B Any subset of the sample space is called an event. l
t SN Two events A and B are said to be mutually exclusive or

or di:sjﬂint if and only if they cannot both occur at the same

f98 time i.c. they have no point in common.
a 1NB=¢

Not Mulually,Exclua.lvq ';}: M| Two events A and B are said to be not mﬁ[uually exclusive or

Events’or OYII'hppmg *, J-i { overlapping ifand only if the

y have at least one point in
Events. P

‘ g common AN B # g |
™ r——
Equally leely Events WA Two events A and B are said to be cqually llkLly when one
S e cvent is as likely to occur as the other
Independent SRl ['Wo or more events such that uLc:urrcnce of any one does
Eventsf[}ependent_l‘:‘vanm not depend on the occurrence of other, they are said to be
- iIndependent events. Otherwise dependent events. .
Prabability
f“bﬂbim}' s the numerical evaluation of chance that a particular event would occur.
cesults:
. Probability of occurrence of an event E: P(E)= ”(E)
n(S)

Probability of not happening of an event: P(E ) =1-P(E)
2 0 < P(E) <l

. P(E)+P(E)=1
s If E is an Impossible Event then P(E)=0
s If E is a Certain Event then P(E)=1]

KETS - PREP BOOK #
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hapter-7 ' 2 | .
C P Permutation, Combination and Probability

ADDITION LAWS
Mutually Exclusive Events
P(4UB)=P(4)+P(B)

.
| Independent Events
| P(4 r'\B)zP(A).P(B)

ﬁqt Mutually Exclusive Events
P(AuB)=P(A)+P(B)-P(ANB)

Dependent Events - |
P(AnB)=P(4).P(B/A)

R e T L b

Remember: _
e Independent ev 1 aken f o |
d’:‘f;pﬂn ent evenis ar;lgways II‘ enl TOM 1 Generally in probability “AND”
1fferent experiments whi El mutua.y exclusive | .cans multiplication and “OR”  [§
- eventsare taken from a single experiment. | ,0a0¢ addition.
.o Independent events can happen together while IR L
mutually ~ exclusive events cannot happen
together.

e . Independent events are connected by the word “AND” but mutually exclusive events are

connected by the word “OR”.

.__-—————-—--—_—_—
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MATHEMATICAL INDUCTION

AND BINOMIAL THEOREM

CHAPTER

Principle of Mathematical Induction

The principle of mathematical induction is stated as Irnllnu..h | .
If a proposition or statement S(n) for cach positive integer n is such that

(i) S(1) istruei.e., S(n) is true for n=1 and

(i)  S(k+1) is true whenever S(k) is true for any positive integer k, then S(n) 15 true for
all positive integers.

Principle of Extended athematical Induction
Let i be an integer. It a formula or statement S(n) for n2i is such that

(i)  S(#) is true and

(i) S(k+1) is true whenever S(k) is true
for any integer n2 1,
Then S(n) is true for all intepers n - i,

Binomial Expression

An algebraic expression consisting of two terms such as a4+ x . x — 2y, ax+betc is called
a Binomial or Binomial Expression,

Binomial Theorem

There is no integer n for which 37 is even §

The following expansions arc valid forany ne 2 (nis called index)

(i) (crl'-!-f:l)‘l =q" +£n"'!hl + Ll -1)”.._35}3 ‘ Alnd) Ul 2,}“,,
I! 2! 3!
(i) (a+b)" ="Ca 4 C"b + a2

4.t "Ca™b 4.+ C Y
. —(n
(lll) (ﬂ'+ b) = Z[ ]ﬂ' d, % neN

-
8 +..+H

e\ I
Where a and b are real numbers.

Properties of the Binomial Expansion

he following points can be ob:

_ crved in the expansion of (a +b)" , ne N .
(i) 'he number of terms in (he )

(i)  The sum of Bxsia S EXpansion is one greater than its index. (i.e. number of terms = n+ 1)
117 R ponents of ¢ and 4 iy cach term of the expansion is equal to its index.
*Ponent of a decreases from index 10 ZLT10.

Iy - ' '
(iv)  The EXponent of b increqses from zero 10 Index.

(") The coeffie;
icrents of the terms equid: | inni jon are
: L”dlh“l”t sy y xpansion are
cqual as"C =" c_. q from beginning and end of the expi

vi i
(Vi)  The (r+1)" or Eeneral term in the ex

y . =L -
pansion of (u + h) 1$ given by o ::( !u h
| ’)
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Chapter-s Ma

———————_____Tathematical Induction and Binomial Theorem
(viij Middle term(s) in e . e

the €Xpansion of (a +b)"

2

: 2R R th th
; If s odd, then there will be twe middle terms. i.e. (-Hilj term and ( dans 3] term.
. 2 2 -

L] .. h
. If n1s even, then there i< only one middle term ; ¢ [ s 2), term.

(viil) g Gt Esns C, are called Binomial Coefficients.
(ix) Sum of binomial coefficients s 2" i.es,"C, +" G+ 0 Fmad € =28

(x) Sun}1 of even binomial coefficients = Sum of odd Binomial Coefficients =2""
C LG G+ H G = QG C it € = 2™
The Binomial Theorem When the Index nis a Negatwe Integer Ora Fractlon

(i) When 7 is negative integer or a fractmn and ]x] < 1 : e,—~l<x< 1) then
n(n-1) . n(n ~1)(n-2) S nn—-1)(n-2)...n—r+1)
2! 3 o r! '

is called binomial series.
nin=1)(n=2)... (n-
1s 1, = ( )(E‘ 2? i 1) s of
d
(i)  The number of terms in the expansion are always infinite.

Some Particular Cases of the Expansion of (1+x)", When n<0

x"+...

(1+x) =l+mx+—=

(i)  The general term in the expansion i

BINOMIAL EXPANSION GENERAL TERM OR(r +1)"‘TERM
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CHAPTER

Trigoncmetry
The branch of Mathcmatics, which de
called trigonometry.

Types of Trigonometry
There are two types of trigonometry.

(1) Planz Trigonometry

(ii)  Sphercal Trigonometry

(i) Plane Trigonomietry
In this type we are concerm
panc.

(ii) Spherical Trigonometry .
It i3 the branch of trigonomeiry concerned with the measurement of the angles and sid
of spherical triangles. Spherical iriangles are the triangles which lie on a sphere and sid
of these triangles are circular arcs.

als with the study of measurements of triangles

¢d with angles, triangles and other figures, which lie in

Angle

Two rays with a common starting point (vertex) form an angle.
One of the rays of angle is called initial side and the other as
terminal side. Showing the direction of rotation from the
initial side to the terminal side identifies the angle.

From figure, m£40B =6

OR . : Intial side

In elementary geometry an angic is defined as the union of two non-collincar rays, Whit
have a common end point. 5

. An angle is said to be positive/negative if the rotation is anti-clock wise/clock wise.
Systems of Measures of Angles

There are two commonly used systems of units for measurement of angles in trigonometr):
(i) Sexagesimal System (English System) |
(ii)  Circular System

(i) Sexagesimal System

In this system of measurement of angles, the angles are measured in degrees, minutes an
seconds.

Degree

If the circumference of a circle is divided into 360 congruent (equal in length) parts:
angle subtended by one part at the center of the circle is called a degree.

KETS - PREP BOOK
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Fundamentals of Tngunometry

O inute =1'=| —
nemlnue- (60)

' ’ ) : 1 :
One minute =1"= 60 One second =1"= (—J

60

1 o
O d =1"=[——] -
ne secun. ( 3600)

. As this system of measurement of ‘angles
owes its origin to the English and because 90,
60 are multiples of 6 and 10, so it is known

-

One degree =1°=3600"

Remember that:
e one rotation=360"

as English system or Sexagesimal system 1 ,
s Erﬂtations =180° (Straight Angle)

Circular System
There is another system of angular
measurement, called the circular system. In
this system, the unit of measurement of
" angles is the ‘‘radian’’.
Radian |
Radian is the measure of the angle subtended at the center of the circle by an arc, whose

- length is equal to the radius of the circle.
From figure, mZAOB =1 radian

'R'elatlon between the Length of an Arc of a Circle and the Circular

mﬂi“-&-‘h =

Mea Central Angle
Let ?: I’[-I?e ?:d:fz | is the length uf arc and @is the circular measure of the central angle of the -

circle. Then,

' [=r@ or =-!—',i'f g is in radians

r

’ f-r—f? If @is i in degree

180
Note;

. ‘¢ ed in terms of the same unit and the angle & is
Remember that ‘r’ and ‘¢’ are measut

always measured 1n radians.

Relationship between Degree and Radians

(i) 1 radian= 180° _ 57.296°
7 |
(ii) 1° = lradiﬂ_‘[} — 0.0 1 75rﬂdiﬂn
180 > . .

B e e — T T a 51
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Chapter—-g Fundamentals of Trignnumetry

__\"
Area of sector

- I . » 1 " ¥
* Arecaofa Sector: 4=—r0 where r = Radius of circle, & = Central angle in radian

— )

* AreaofaScctor: 4=—r! where r = Radius of circle, I = Arc length of circle

r

Clock Problems

Hour Hand Minute Hand

In one minute =(%J

One minute = 6°

f——

_In one hour=30°

One lmur_f 360?_

Some Standard Interconvert-i‘ons between Degrees and Radians

-

ANGLE IN ANGLE IN ANGLE IN
RADIANS DEGREES RADIANS

0° 0 210° 1(’5 "
)
30° % 2250 =
4
45° = 240° i3
3
o /g
60 -,;‘ 270° .:.;E
2 2
90° 4 S
Py 300° -3_
5 2 '
120 ES 315° Z‘E
: 4
[35° 3 117
‘;1" 330 sl
6
150::- SH
‘E‘ 360° 2
180° .

General Angles (Co-Termi

The angles havinp S T
ame 1nj ¢ ; . ; :
Genera] angle = 5 +9 -’frr;tf]c t{;ﬂ‘iz'ind terminal sides are known as co-terminal angles.

" | all are co-terminal with 4.
ngle in the Standard Positi

on
An an le is ca; ;
cnurdiﬁatess;ztlgniﬂar?g iltn 'Sl?r}dar(.l position if its vertex lies at the origin of a rectang
Quadrantal Angles S Initial side along the positive x-axis .

nal Angles)

ulas

An anple ¢
% » - ' ' .
g vhose lerminal side |jes on x-—axis or y—axis is called Quadrantal angle

nw
- all are Quadrantal angles. In general 6 = -—2-§” 24

For €Xample, (°, 90°,180°
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Chapter-9 s of Trigonometry

e . Fundamental
w
Let m£A =0 radiang _ e .

a Opposite side

(i) sinf = — = .
. ¢ Hypotenuse ;i | -
(in) cosd = & _ Adjacent side
| ¢ Hypotenuse
(i) tanf=-= Opposite side
b Adjacent side
(iv)  coté =£ _ Adjacent side
by, U F a Opposite side
(V) secd = HYPUIEHUQE _ :

b Adjacent side
Hypotenuse

(vi) ‘cosecld = o8 s
a Opposite side

Relationship Among Trigonometric Ratios

() tan g < S0 7 |
| cos @
(i) Cmgzcus&': 1
sin  tand
W e = |
cos

Fuh'damental ide'ntities-

() sin®O+cos’f=1

(i) 1+tan’@=sec’d

(i) cosec’d—cot’@=1

Signs of the Trigonometric Ratios

2™ quadrant 'Y 1" quadrant
Sine and Cosecant All positive
are positive

X' | X

3" quadrant | 4" quadrant
Tangent and Cosine and
Cotangent Secant are positive
are positive vy y’

R e T e T il
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Chapter—Q

Fundamentals ﬁf Trigonom

Functions of Negatw_.e Angles - ) |

(i)  sin(-6)=-sinf
(i)  cos(-f)=cosf
(iii) tan(-0)=-tanéd
(iv)  cot(-8)=-cotl
(v) sec(—@) =secl
(vi) cosec(—8)=-cosect " i | _
Trigonometric Ratios in Terms of Other Trigonometric Ratios
sin g J1—cos? @ - | A Vsec? -1 1
- x/l—+ tan’ @ x_Jl +cot’ @ secd cosect
] ok - cot@ & Jonsad?
cosd ,1_ . 29 —_—_— 3 | cosec” 8-1
' - J1+tan’ @ J1+cm1€ sec@ . cosecl
sin @ -\/l-c 2 9 1 . 1
tan & T — o . . 2
: 1.,_“_ _—:_Sinzg cos @ cot & _‘\/SEE 9—1 '\{CUSECEQ—I
J1-sin @ cosf CIRIN 1 - -
cot 4. ' — L —— = 2
sin & ‘\J1=cos* @ - tan @ - '\/seczﬁ—l JCUS'-EC =
T 1 gt i 2 2 cosech
— _ . T dar? 1+cot® @ L o 0
31—*5‘:.1111 6 cosd J e 1 cotf Jeosec’9-1
' BT A ) B sec8
cosecd _— an - 2 i
gL sin & J1-cos? 8 tan @ _Jl+gp_t 9 Jsec?6-1

e
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IDENTITIES, SUM

A@DNEEER@N@EOFM@@

pistance Formula

Let P (x, s V) ) and Q(:ﬂf2 : yz) be two points then the dlstance “d” between them is defined as

d =|PQ|= \/"‘z“‘x) (yz Jﬁ)
-—Jx x .Vz)

_Fundamental Law of Trlgonometry

For any two angles o and S (real numbers)
cos(a ~ ff) =cosacos B +sinasin S
 Which is called fundamental law of trlgnnnmetry

Deductlons from Fundamental Law of Trigonometry
(i) cos(a+ f) =cosacos f —sinasin |

(i) sin(a-B)=sinacosf—cosasin j

(i) sin(a+ fB)=sinacosf +cosasin f

L Lo tana+tan g

o t@(a y ﬁ)-- 1-tana tan S
- _ tana—tan )/

") tan(r.x i 1+ tan o tan B
Remember:§

() . cot(a+ )= chtﬂ;cflft:

. | t+1 .
W) cot(a-p)= C::t{ji’cf cgﬁx_

Results . .
If @, B,y are the angles of A4BC, then

U tana + tan f+tany = tancrtan ftany
a
(i) a B B ianZ +tanLitan==1
") tan —-tan -+ tan =-tan -+ tan Jan
(i) cot @ cot 3 +cot f cot y +cot ycota=1

(iv @ BT BBk
) cot—-+cot +cot 2 cot R
Allied Angles

The angles associated with basic angles of measure Ato a right angle or its multlple are
called allied angles. e€.8. 90°+H, 180°%4, 270°+9 360%9__ and In-general

| (nx 90)°+ 4 - fé.r.ﬂ? n e Zall are called allied angles.

R . .
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Chapter—lo Trigonometric Identities, Sum and Difference of Angles

Solving Techniques

(i)

(ii)

(iii)

(i)

(ii)

Sine . | Cosine. Fangent

ﬂ' w
sin (3- — 0] = COS () cm(ﬁr - ()] = §in (/ {an (E- e OJ = cot (J

m=0)=sin0 | cos(x-0)=-cosO | tan(r—0)=—tan0

+0) = -cos0) tan(7 +0) =tan

II

. :
sin[g- -+ 0) = c0s () um(— o} ()] = ~§In (} tan (—2- + ()J = ~COt
(
(7

7 +0)=-sin0 COS

3 A
5111[3—E-0]=—ct150 ma[gﬂr ]=—5|n0 ldn(i—-() = cotl

2

(3:1' } | [%r
sin| —+0 |=-cos0 | cos| =
2 .

sm 2}1‘ 0)=-sin0 L{‘JH 2?:' () = cos () tan

sin @ 1un(—+() = —cot

(27~0)=~-tan0
sin (27 +0) =sin 0 {.‘.(}b(zﬂ"+0) =c0s () tan (27 + 0) = tan 4

If Ois added to or subtracted from odd multiple of right angle (i.e. (2n+1) + 0 ) then

trigunﬂmctnc ratios change into co-ratios and vice versa.
1.e sinf &2 cos 0, lan 0 =2 cot 0, sec O =2 cosec @

e.g. sin[-;i - 0} = cos 0, cns[% - oJ = sin 0,

If @is added to or subtracted f = iple of Z ' ] ]
| | cd from even multiple of 5 (multiple of 7) then trigonometric

ratios shall remain the same.

e.g. sec(7+0)=-seco

The sign of the results is concerne

ned with respec » quadrant ; * :
the angle lies, pect o the quadrant in which the terminal arm of

tan(£+()J= cos@+sind
4 cosl —sin @

tan[f--—t?J " cosé? —sin @
4 cos@+sind

Properties of Complementary Angles

KETS - PREP BOOK

Let and # be the complementary

angles thql 1S a+ff = -%r then

sina =5in(%—-ﬂ} =cos /i
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Chapter-10
Trigonometric Identities, Sum and Difference of Angles
sina =cos f3
tana =cot 8

seca = cosec f3

Important Ratios to Remember

i)+ sinld°= CGS?'S“':_J_E__j
. " 22

I(ii) coslS“’-—sm?S"' 341
| | NG

(iii) tan15°=cot75°= ‘E:l
| \5+1.
B4
1V cotlS®=tan75°=
(iv) X o
22
A3 +1

242

(V) secl 5° = cosec 75“ =

(\«'1) coseclS®= sec75° =

J3=1

lmportant Identltles

T ~_Triple Angle
- Double Angle
' Sinf_:i_\jl—-cnsa sin3:x=35inrx—45in3a
sin2¢ = 2sina Cos& | ) -2
I o Sllﬁ_ﬂ'
cos” & — _
2 S =k s cos3a =4cos’ a—3cosa
cos2a ={1-2s10 & 7 g
2 cos> a—1 _ —
: a l-cosa tan3a=3tana-—tan o rﬂ
2 e '.tan-f-;i 1+cosa " 1=3tan’a :
tan 2 = ..

Scanned with CamScanner



e & 3 3 . 1 .
(iii) SI" @ = —sin o ——sin 3

(iv) cos’ ¢ = -z-cus a + lnz:.v::ls 3a
. 3
(") sin* a =-§——12-cu5 2 +lCDS 4ex

: 3 1 - -
(vi) cos' « =—8-+—2—cos 2a +lcos4a

- Sum/Differences to Products Formulas
(i) sinm,sinﬁ=zsin(ﬂ+ﬁ)m(a—ﬁ)

2 2
(ii) sina—sinﬁ=2m(a;5j5ih[a;ﬁ]
(iii) cnsa+cosﬂ=2cns(ﬂ;ﬁ)ms(a;ﬁ]
(iv) | cr.)sa—cmsﬂ=-2sin(azﬁ]sin[ﬂf;ﬁ)

Products to Sum/Differences Formulas
(i) 2sinacos B =sin(a + f)+sin(a - 3)

(i) . 2cosasinfB =sin(a+f)-sin(a-p)

(iii) ~ 2cosacosf =cos(a+B)+cos(a-p)

(iv)  -2sinasinf =cos(a+f)-cos(a-p)
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11 \ \ TRIGONOMETRIC FU

L AND TIE-IEJ@E GR
CHAPTER -

Domains and Ranges of Trlgonometrlc Functions -
TRIGONOMETRIC FUNCTION | - . DOMAIN . " _RANGE

y=sinx - xeR -1 y<1
Y= cosx xeR =12y <]
y =tanx | | xeR Butx:t(ZkH)%,keZ yeR .
y = cotx xeR Butx#k.fr kel yER
y‘=seﬁx ' x€R Butx¢(2k+l) kel yz2lor y<-I1
A CDSECII xER Butx;ék;r,kEZ B s y=1or ys-1

Period of Trigonometric Function
Let f(x) be a trigonometric function. Let “p™ be the smallest positive number such that

f(x'+p)=f(x) VxeR
Then p is called period of trignnometric function f(x)

Trlgunnmetnc Functton sinx | cosx | secx | cosecx | tanx cot x
Period e 27 2t | 2% 27 T e

iyt

Techniques to Fmd the Penod of a Functlon Note:
1 Constant function
(i)  Period of sinnx, cosnx, S€C X, COSeCnx 1S "R is periodic with no

| y .
| 1 nx 1s —.
(i1) Period of tannx and cot -

1 e B il
e e o iod “p” then and ,/f(x) are also periodic with the
Gii) If f( x) is periodic with period P 7(x) |

" i 22
same period P

(iv) |[sin x| ]cos xl,lsec x],]cosec x[ are periodic functions with
>

.od 7. (i.e. half of the standard perind.) | Do Yuu' Know:
perio ariodic functions with.period 7. (i.e.no The period of |
(v) ]tanxl ‘cotxl are p £(x)+g(x) if f(x)

pﬂnﬂd)
CUSEG x are permd
(half uf the standard

and g(x) are periodic?

d & .
change In standaf ic functions with

. fn
(vi) sin”x, cos %

59

.. t R S o ST e o
(vi) tan" X and c0

Scanned with CamScanner

fundamental period |




R

Cha t
1? er-11 it AL Trigonometric Functions and Their Graphg
Amplitude — : e
The amplitude is the one-half th ] ' :
| point of the graph. ¢ vertical distance between the lowest and the hlghest
- Phase Shift |
The pl_mase shift is the distance to the right or left that the NOTE
graph is changed from its normal position. The amplitude is
_ Freq uency ; associated with only the
Frequency is the reciprocal of the period sine and cosine
Frequency = L functions.

period -
The General Form of a Trigonometric Function
@ y=Af(Bx+C) |
The foll?wing terms are related to the trigonometric functions.
(1)  Domain

The domain of functions is % (Domain of f)

(2) Range
The range of the functionis 4 (Range of f)
(3) Amplitude

The amplitude of a function = | 4|
(4) Period
Period of func‘_tiun ZE , where p is the normal period of the function.

(5) Frequency

Frequency =

period

(6) Phase Shift

The phase shift of a function = "
B

(7) Graphs of Trigonometric Functions
1. Graph of y=sinx.from =27 to 21

Yy —axis

KETS - PREP BOOK &
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Chapter-11 '
Trigonometric Functions and Their Graphs
2. Graph of y =cosx from =27 to 2x R

Y —axis

e N R s ->y=l

360°-330° 300°- 27X -240° 210°-180°-150° 120560 500 900 0 e e o w oo e o g
i L T HE & O O S W m - S B e = . -------)y:-—l
3. Graph of y=tar.x from -7 to 7
y—axis .
N

- - =] [ 1 ‘- ) - 1 = - - | - - [ ] L] - L
e,
~

"To X — axis
-180°-150° -120° -9p° -60° -3¢ 30° 60° o9° 120° 1509 180°

(-.....--..--....-....--
<--.....-..-...-...---

KETS - PREP BOOK
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ChﬂPtEf‘l 1 Trigonometric Functions and Their Graphs
e —————

-_——

6. Graph of y=cosecx from =27 to 27
¥ —axis
) A A -
1 : : '
' ; ) !
' ; I '
1 2 ' '
1 L ' '
1 . ' ’
: : : :
B D0l s iR D 5 e s e L i

-: RRRREEEEET FEPSYESRERE I S
v L v v
(1) Graph of trigonometric function are smooth curves. Do vyou know?

(i)  The graphs of sinx and cosx are bounded graphs Graph of which trigonometri
and bounded by the lines y=%1 or y£1=0 function does not meet x- 1'""-‘»

(i) The graphs of tanx,cotx,secx,cosecx are | y-axisand or; gin? v
unbounded. ‘

(iv)  The graph of sinx,tanx, cosecx, cotx are symmetric about origin.

(v) The graph of cosx and secx are symmetric about y-axis.

(vi)  From graph we can find domain and range of trigonometric functions.

(vi)  Vertical dashed lines in the graph of tanx, cotx, secx, cosecx are vertical asymptote
S.

T ———————————————————— e ————
KETS - PREP BOOK
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Elements of the Triangle ABC

Types of Triangles

. In order to solve a right triangle there are two cases
M Casc — 1 ey

For a given triangle ABC, we shall use d', b, ¢ to denote the measure of sides and A, B, C
to denote the measures of angles. _ 5 =i .
The quantities a, b, ¢, A, B and C are called the elements of the triangle 45 C

NAME OF TRIA CSIDES < v | . ANGLES
:"3‘33'9'{5“ g 3 sides are different 3 angles are different
R RS KRR ! > i cs arc samc 2 angles are same
Eqmlataml” B Al 3 sides are same 3 angles are same (i.e. of 60°)
Ac:uta 4-1 AR May bE scalene, isosceles 3 angles are acute (less than 90°)
PO MR R NN A B Y Or cquiiateral |

*" L ?._r.'_f‘;":_j.- 2 Mﬂy be scalene or
QObtuse*: "~ B 1sosceles but not
ST SRR el cquilateral

ol 0 IR i'3-..-'-1 ¥ :._- ia ‘f- llli'!'l.. II T
v

PEPRaE R RIREY May be scalene or
JL;-{? A :

e i et
k1. R g '.I"!-.-"_|1 =g : g A
O L B LD el a5
ht i [ R PR i
3 A T P B | 1
f B N |
‘Right.2 .
% b " i | |1+ T {
! - T . ! .
|* | Fiwy 1: s ' : o L
; L 1 R

1 angle 1s obtuse (greater than 90°
| but less than 180°)

et 1sosceles but not 1 angle is of 90°
e A e T:I '. EQUi]ﬂtETal
P 8] May be scalene, isosceles |
LOblique v e i d ikt il i 3

e q Il 1 sesea or equilateral No angle is of 90'3
Solution of Triangles
* If any three. out of six elements (with at least one side) are given

clements can be determined. This process of finding the unknown el
solution of the triangle.

Solution of Right Triangle

; Ty 25 °

the remaining three
ements is called the

Irangle cannot be solved if
_only three angles are given.

+

When measures of one side and acute angle is given.

When measure of two sides are given.
® Any right triangle can be solved by using trigonometric ratios

Heights and Distances

or Pythagoras theorem.

y lies in findip : ;
inaccessible objects: & _hﬂlghls and distances of

In order to solve such problems, the following procedure is ado ted-
(i) Construct a clear labelled diagram, showing the known mﬂﬂsurfme :
(ii)  Establish the relationship between the quantities in e diagr oy

containing trigonometric ratios. gram to
(iii)  Unless stated otherwise, the height of the observer is ignored.

form equations

_ . _melfe s mo RO v SR e |
KETS - PREP BOOK - *""""-—-—-—--—--6-;
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Chapter-12

Angles of Elevation and Depression

If QA is the horizontal ray through the eye of the observer at
point O, and there are two objects B and C such that B is "

above and C is below the horizontal ray OA, then

Application of Trigonometry

B

Angle of EI:*.*:Finfi > A
Angle of Depression

(i) . For looking at B ab_nve the horizontal ray, we have to raise
our eye and ZAOB is called the Angle of .
Angle of elevation and depression
have to lower our eye and Z40C is called the | are always acute angles. ol
Angle of Depression. e et e e

Elevation and ;

(i) ~ For looking at C below the horizontal ray we

Solution of Oblique Triangles - _
'ONE SIDE AND TWO | TWO SIDES AND INCLUDED ANGLE. | . THREE SIDES

ANGLES ARE GIVEN | i

() First law of cosine and then law of snes (i) The law of cosine
Law of sines | (i) First law of tangents and then law of | (ii) The half angle
sines ~ formulas. -

THE LAW.OF' . | 1Hp LAWGF COS . THELAWOF TANGENTS,
+ ISINES o fas | B S R R I P

. t ( A—B) tan[B_C)
' 1| ——
32=b1+c2—25CCQS.4 ﬂ—b_ mu\ 2 ‘) b—C_ 2
b?=a’+c*-2accosB asb : (A+BY b4c - ek
| YOS ~ - tan tan
| ¢ =at+b*-2abcosCor | ol 2
| ' b +c’ -a’ -
a b a cos A= . tan ———]
' — - = = C _' 2bC _ C'—ﬂ_ 2
sind sinB sinC . e T B 2k nn[CauA]
POREE™ 2ac | 2
.a1+b2_—€2
cosC=—"7",

Ii A.( 11;(: if; I Ig . I - gy 5 Tl r':E-i - P T L T W T s “.'L e iad ™
g s ..I.. < s P e .ﬁi—:ﬂ ke Ty (L L !

Half Angles For

g S e s

t tragle ‘hen law of cosine reduces to Pythagoras theorem. J |

KETS - PREP BOOK
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Chaﬁter:_12 . Application of Trigonometry
e e
Area of Triangles |
.~ TWO SIDES & THEIR | “ ONE SIDE AND - |+ . THREE SIDES ARE GIVEN
IN(‘LUDED ANGLF IS TW{} ANGLELS ARE TR EE A e bR 1
L GIVEN" - o G[VE a s . 3
| Sl 2sin A4 This formula is called Hero’s formula,
A E‘ac_sin B Am b’ sin AsinC
1 | - 2sin B
A==absinC -
54 sinC i r: sin Asin B
1 2sinC
° ° Usually the area of the triangle is dennted by A
# In all above cases s =2 pote , which is half of the penmeter of triangle.

Clrcles Cannected To Triangles

& The circle passing thrnugh e Thﬂ clrclﬂ drawn inside a | e A circle, which touches
the vertices of a triangle is triangle touching its three one side of the triangle
called a circum circle. sides is called its inscribed externally and the other

o The centre of circum circle circle or in circle. two produced sides, is
is called circum centre. It | ¢ The centre of in-circle is called an escribed circle or
_is the point of intersection called in-centre. It is the ex-circle or e-circle.
of the right bisectors of the point of intersection of the | ¢ Three such circles can be
sides of the triangle. bisectors of angles of the drawn.

e The radius of circum circle triangle. e The centers of these circles
is called circum radius e Its radius 1s called in- (are called ex-centers) are

e Itis denoted by “R” radius - the points where the

ik e It is denoted by ! internal bisector of one and
= — A the external bisectors of the
44 4 =; - other two angles of the
R= a. , triangle meet, |
 2sin A ' ® The radii of ex-circles
b ‘ ' S |~ opposite to the vertex A, B
R= > sin B ¥ | and C are den.nted by r1, 2
| ) _ and rs respectively.
— ' ' ‘ A
K= 2sinC - - S S
K= A
s—b
A
?'3 =
S—cC

KETS - PREP BOOK
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Chapter-12 | | 3
e Application of Trigonometry

Relations Between r,R, r1, 15, 1 s and &4 '

(1) hntnr+rnn =5
(ii) rrrr, = A’

(lil) J‘1+f‘1+?‘3=4R+r.

(iv) rnn =rst

L ). ]
() —m—te
r e B

Fﬂllowing two relations are only for equilateral triangle.
M © wukin=192:3
() riR:iririrn=1:2:3:3:3

Formation of Triangles |

If the lengths of two sides of a triangle and the angle opposite to one of those sides are
given, it is possible that two triangles, one triangle, or no triangle can be constructed with
the data. This is called an ambiguous case. If the length of sides a and b and the value |

of ZA are given, the length of side b determines the number of triangles that can be

~ constructed.
Case -1 |
() ym/A>90" and
(i) If mLA>90 and a }'bthen_nnl
Cuse_ 1] _
) If mgAd<90 and a<b. sin A the

0cand a > bthen only one triangl

— h.sin Athen nﬁly one triangle can be formed.

4 < bthen no triangle can be formed.

y one obtuse triangle can be formed.

n no triangle can be formed.

e can be formed.
(ii) If mZA<9

(i) If mgd<90°and @ . .
/4 <90°and b.sin { < a < bthen two triangles can be formed.
(iv) If m£ZA< :

v//’_—“\s?
KETS - PREP BOOK

Scanned with CamScanner



INVERSE '
FUNCTIONS

Introduction

. We have already learned that only a bijective (one-to-one and onto) function will have an

inverse function.

L - .’ I e # L] * * M . . (X &
[fa fur}ctmn s not bijective, it may be possible to restrict its domain to make it bijective,

| lln General, no tri gonometric functions are bijective due to their periodic behavior.
Principal Trigonometric Function

]I;;f We restrict ’Ehe duma?nlnf a trigonometric function in a specific interval to make it a
ljective function, than it is called Principal trigonometric function. -

- Now it becomes possible to find inverse of a trigonometric function.
Domains and Ranges of Principal Trigonometric Functions

'TRIGONOMETRIC FUNCTION | DOMAIN m

= sec T

Y X [O,ﬂ'],x;éz rs<loryal
= COS ecx U |

Y [ 2=2]:I¢0 y s -] or y>1

Domains and Ranges of Inverse Trigonometric Functions

INVERSE TRIGONOMETRIC FUNCTION DOMAIN RANGE

}=;sin“'x | =1L x <1 -__JE.{},{_‘E
- cog”] _2
y=cos~ X : =l 8x<] 0<y<nz
_y:tan‘]x XERDT(-m,m) ___{r_‘:y{ff
— . 2" "%
=R X€R or (—o0,c0) O<y<n
y:sec"x XS<-~lor
- .JL'._}_] [0 J’l’]y¢£
] 2
J=RoRen = XS~lor x| [-EE #0
£ ? 2,2 24
/—-—-_‘
e
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Properties of Inverse Trigonometric Functions

(1)

Chapter-13

Principal trigonometric functions have no period.
The graph of a function and its inverse always reflect

about the line y=x,

Inverse trigonometric function is also read as “arc function”.

Why?

e . a1
cosec lJc:=51nl[—- s XE—-l0rx=2l

X
. (1\
sec'x=cos"'|—|, x<-lorx21
\ X/ |
fl‘\
cot'x=tan'|—|, x>0
\ \ X/
T

- ,Sin"x+'cos"x='—2-, ~lExr=l]

| r
" -1
cosec” ' x +sec iy x<-lorx2l

P T
tan~ x + cot '.x=—2- , xeR

2sin™" x =cos™ (1 ;2x2)

205! x =sin” (2xv1-%')

cos'l(;x) =g—co8s X,

PSR o s
tan”' (—x) = ~141 s
COSECEI (__x) ..-.:. --.C{JS )
sec’l("x)=ﬁ'rsec-x ?

cot™’ (—-x ) =

)

<j&¥gl
JgLxEl

-1 x<-lor o i

L —— i —— — e

Do You know?

(ii) cos™ x#(cos x)_l
(iii) tan™ .:c:;t_(tan.!rf)_I
(iv) sec”'x # (JF*E“:JET )-l

(v) cosec'x#(cos ecx)”

(vi) cot™ x # (cntx)_[
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(xii) cusec"(cusecx)=x el i B i
2 . a°

(xiii) sin (sin".x) =X ,-1<x<1

(xvii) sec(sec"‘x)zx_ sX5—] orx2]

(xviii) - cusec(caseu"x) =X ;x<-1 orx2>1

Inverse Tr Igonometric Functions in Terms of Other Inverse Trigonometric
Functions | -
o [ -1_/ 2 g . RY) oy '
Sin -~ X = cos Vl-x fan ——— | ¢ SeC apd
_ l_xl Ix l—-xf Cosec ;
_ ) N, _—. 2 g x : 5
cos” x = sin”'V1-x* | tan™ = cot™ — 2 sec™ — . cosec™ :
y T s 1 ] [ —
tan”' x= | SIn cos col-1. . ’ R 2
JIHK1 Jl+x1 X sec”' V1+x? | cosec™ L+
oy £
R X R
a 1 -1 1
cot'x= | sIn cos . tan~'2 o
31+:¢2 31+.:a;:1 % sec - cosec”\1+x*
-1 o \sz"'l -11 ' 1 |
seC x= | sin COS pe tan~ 4/ x? =1 cnt"T= cosec™! ——
X bt § x' =1 . Alxi -l
cosec™'x Silﬂul 1 cos™ x -1 tan™' — L | - x
— [ ] =
¥ " ;7.1:1-1 cot™ Vx? -1 sec " =

Addition and Subtraction Formulae

M . 5in"A+sin"B=sin"(}4\/1-—31+B I-Az)

(ii) ~ sin”' A-sin”' B=sin' (Axfl—BZ _BJ1- Az')

(ii1) cns"A+cns"B=cﬂs"(AB_\/(1_A2)(l_Bz))

_________—_—____——————r——_————.——-—__\_-
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Chapter— 13

(iv) cos"A—cos"B=cos“‘{AB+J(1_A1)(1_§z))

4 A+B Y
ltﬂn t(1__ABJ,,(lv'q.rhe:re A>0,B>0;4B<1)

v) tan” A+tan”' B =

| A+ B
7T + tan ’[1 ABJ,(whereARO,BEO;AB}I)
(vi) tan” A—tan”' B=tan™ {l‘i :IBB ) ) Do you know?

sin"! A+sin”' B =-§ if 4>+ B*=1

T

_cos" A+cos™! B=5 if A+ B* =1

tan"A+tan"B=% if AB=1and 4,B>0
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SOLUTIONS OF TRIGONOMETRIC

EQUATIONS

Trigonometric Equations

An equation involving at

least one trigonometric ratio of unknown angle is calleg
1

. 2
2sinx=1;cos*x=—

4

trigonometric equation. e.g,

Reference Angle

The reference angle is the smallest positive angle between the terminal side and x-axis.

lon of a Trigonometric Equation

The values of the variables which satisfy the given trigonometric equation are called the
solution of a trigonometric equation.

Solution of a trigonometric e
(1)  Principal solution
(i)  General solution

Principal Solution

Every trigonometric equation has a principal solution which j
value of the inverse trigonometric funct

10N.
- General Solution

A solution of a trigonometric equation generalized by means of periodicity
the general solution.

Solut

quation is of two types:

s defined as the principal

1S known as

; T

sin @ ) 3 Oe _"—2-:'5} {5+2HH}U{(H—9)+2HE}

CU§€ - - ) 6 e :U,ﬂ'] {€+2H?I'}k_}{(2;r _,.9).*,2”;;-}
([ n =z L e

tan 8 | QE '___:'_")

Some Important Results:

i ' SOLUTIONS
sinx =0 | p—
H' 1 5

cosx =0 x_j- x=(2”+1)§-’”€z
o = t=2nr.ne? L
Important Points to Remember |
& Avoid cancellation of the common factors from both sides of the equation
a If square on both sides of the equation is taken, then check for non

-extranenus roots.

SR e — _\——
KETS - PREP BOOK
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A function is a rule or correspondence, relating two sets in
such a way that each element in the first set corresponds to
. one and only one element in the second set.

(i) A function ffrom a set X to Yis a rule or a correspondence
that assigns to each element x in X a unique element yin Y.

1 cunction fMapping"

Notation for a - | ;” (') ,V'—'f(x)
Function | JAVRE A (11) FI¥eyy

e 1 ,*;'I'"""*."_-' (}“) fisa mapping from X to Y
st L From the above notation X is called domain and variable x is

Domain £ :
@ called independent variable of f (x).

- . 1
L Ry S

Range R o ) The set of images is called range. and variable y i1s called

dependent variable of f'(x).

- —— = B --'I_ -qjl_‘ - :.-:'; -
et .::‘.,-‘..?1"_1_4_': ‘; lt a3 \"EI'liC' T S S 3 OT . . - 2 . T
Graph of a Function - (el : dl‘llm,.lnt::rqc::lq a graph in at most one point, it i1s the
B RE oraph of a function.

...... Fre—-

& -. & . 5 I:.—-'I-: - l: I q 4 . = ' .
. . B Such functions which are defined by two or more rules are ca
Piece-Wise Functions B . . R . lied
BREEERE piece-wise defined functions.

Types of Functions

l. ALGEBRAIC S A R M 1. =
: o Yo i vdes: DEFINFTION G2 o 20t oo oo | DOMAIN/RANGE
R The function of the form
R o " =1 -2 2 :
B el -) = " ] +d. X o= LX T AXT 4, s
Pﬂlyngmia| P(‘L) ﬂ"l T an-!‘t' n-= o 0| Domain= R

Function "= = . is called pﬂ!}'nmnial function of degree n. Range = R

a # (0 _and n is any non negative integer.
n 3

i If the degree of a polynomial function is 1, then 1t
s called linear function. -
The general form a linear function is Domain= R

f(l) —ax+b a#0,a& b arereal numbers. Range = R

Linear Function

function is a straight line

The graph of a linear

2 For any set X, a function I:X — X ofthe

| " D n = f"
form j(x) — x. Vx e Xis called an identity omain = X (Itself)

dent;

Fu Nction

function.

oo

a German Mathematician Leibniz (1646-1716).
y
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ﬂpter;-l Functions and Limijtg

Coratits Let X and Y be sets uf real numbers. A function Datain = R
Function C:X 7Y definedby C(x)=a,vxe XiaeY Range = {a}
is called a constant function.
A function R(x) of the form P(x) . where both Domain =
Ratim:nal O(x {x IxeRA Q(x) # u}
Fu“m'“_”_ B P(x) and O(x) are polynomial functions and Range = Subset of .
| Q(I) # 0, is called a rational function. real numbers.

2. TRIGONOMETRIC - |
FUNCTIONS =~ | - DOMAIN

Yy =sinx R —lsys]
Y =COoSx R =15y 8]
2 : * 2n+)x 1
y =tan x {x!xeltﬁ‘xi( ) , nely } R
Z J
y=cotx {.1‘|.1‘E}E..r;tn;r, r?i;—:-lf’i} [
y =secx IxeR, x=(2n+1)~ A
Yy = COSecC x

—

3. INVERSE = =

TRIGONOMETRIC = {7
"FUNCTIONS -« [
y=sin"' x
y =coSs" X
y=tan .x
y=cot™ x i
Y= sec”' x
y=cosec X
4. Exponential Function

A function of the form f(x) —a*.

defines an exponential function
different constant a, called the base.

Domaineie
(o)

KETS - PREP BOOK
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chapter-l Functions and Limits

The exponential function and
logarithmic function are Inverses

of each other.

5, Logarithmic Function

If x=a’, theny =log, x, where a> 0, a # 1 is called logarithmic function of x.

: _ (0,00) . '
. - R | o (i) Ifa= 10, then we have log,, x
y |

which is called common
logarithm of x.
(ii) If @ = e then we have log,x

which is called natural
logarithm of x denoted by Inx.
(iii)The graph of logarithmic
~ function " lies in I and IV
quadrant.

B 1 R e L e e e L A T

Y

6. HYPERBOLIC

FUNCTION:
- I X e 1 l
y =sinhx ~(e"—e™) R R
. | o ' -

y = tanh x | - R (~1; 1)

- e’ +e
_ e +e” R-{0 I
5 y=cothx . = {0} R-[ 1,1]
. R
[ y:SBChx EI +E—,r (0,1]
2 .

_ R-{0
L y =cosech x e 10} R -{0}
Hyperbolic Identities
(1) cosh? x —sinh? x =1
[“) cosh? x +sinh? x = cosh2x
[f"} sinh 2x = 2sinh x cosh x
V) coth? x—1=cosech’x
) 1—tanh? x =sech?x _
~— =
KETg _ : e e

PREP BOOK - : —
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Chapter_l Functions and Limitg

7. INVERSE
HYPERBOLIC DEFINITION
FUNCTION | |
y =sinh™ x fﬂ(x+\/x1+l) R R
y =cosh™ x , fn(IJr\/x’-l) [1, ) (9, %)
y =tanh™ x lfn(H—x] (=1,.1) R
2 1-x
y=coh'x | Lo ﬂl) R[] R-{0}
. | 2 \x=1 | B
| o : B o
y=sech 'x tn : + i3 J (0, 1] [0, )
X X
( , 2
y =cosech™ x tn| L4 N1+ R—-{0} R -{0}
- S

Some Other Importar:t Functions

SUTHE [ 87 D0 S DEFINITIONS -~ & o
FUNCTION | A e gan i

5

: Ex ||c|fd If y i1s easily expressed in terms of independent
. Fug'chdn};' variable x, then y is called an explicit function.
BeaiE | Symbolically writtenas  y = f/(x) y=x+4x+1
i 1Tﬁmﬂ'~ ' 1
e R If y cannot expressed in terms of independent
Jmpl gxeet s variable x, then y is called an implicit functio 2 2
Functions : : T xy? +2x2 =0
S N Symbolically written as f(x, y] =() Y=
: _.-ﬂ."r,;-..;‘j:_f-,-_ *J A function f(x) is said to be even _
Eirgn" if / (—x) =J (x) g (x)=cns X
Function . ** s '
s | The grap.h of an even function is _ f(x) =x2 4]
symmetric about y —axis .
B A function f(x) is said to be odd
. sl .._f;_ * _ ‘ ,
Odd:- 3 528 if f/(—x)=-/1(x). () wesin s
Function® <= S
o &1 | The graph of an odd function is F(x)=x+4
_ | symmetric about origin.
‘e St — > S e———
‘Absolute x xz20 3] =
Value ‘ II= —x. x<0 |_3
Function ; |‘4-12[=4 12
-_-__—______,_._-—————__ —
KETS - PREP BOOK —— o
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Chapt&l‘# | B
Em——— | Functions and Limits
P el - eSS Aty x = at’

} Parabola
y=al

Sometimes t i ‘ = 1
| €s the relation between x and y can be | * acasl » Circle

expressed in terms of g third variable, which is y=55i“9,

05 called p..aramete,‘r, such types of functions are | y=gcosd)
SR parametric functions. ' bein J>
ey, | y =bsin

= 7,
AR }Hyperbola

Ellipse

y=>btan@

Algebraic Operations on Functions

NAME OF. e DEFINITION
OPERATION | e |

- i o = |

Let f be a function from set X to set Y and g be a function from set ¥
i to set Z . The composition of f and g is a function, denoted by gof ;
@ | from X to Z and is defined by | |
S| (o) (v)=8(/(x))=gf(x), VxeX
of Functions. [Rncaiee at, .
) S()=r(()
B (i) ()= /(/(/ (%)) andsoon.
24 Let 7 be a one-one function from X onto Y. The inverse function of f,
(S denoted by f “lisa function from Y onto X and is defined by:

e (i) faf_l (Jf)=f 1?f(x)'..-'x

Function .
B (ii) Remember that inverse of a function

may or may not be a function.

has the limit “L” as x — a ( x approaches to a) if for

B A function f(x)

“ETS - PREP BOOK
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Chapter- 1 | | Fumetineser Lim

o P e S —— e
—-_r_______-—.——"__"* =

Theorems on Limits of Functions
) lim[f(x)£g(x)]=lim f(x) £limg(x)

@ tim{7 (x).g(x)]=lim / (x)img (¥
f(x) limf(x)

Gii) limI 2 o xma? N
) e g(x)  limg(x) £l_l£§(.t)¢0

X—=a

(v)  lim(K7(x))= Klim f (), K s any real number.

(v) If f(x)<g(x) forallx, then lim f(x) < ﬁ_ﬂg(x) -
(vi)  limln f(x) = Inlim f(x) |

X—a P A=dd

(i) m[f (x)]" <[ lim #{x) ', where n is an integer.

Sandwitch Theorem (Squeeze Principle) |
Letf g and h be functions such that f(x)<g(x)<h(x) for all values of x. if lim f (x)=L
and Li_’,‘},h(-")= L ,thenlimg(x)=L. | |

Limit of a Function at Infinity

(a) The limit of a function at infinity means the limit as x — 40 (x increases beyond all
bounds). If the limit is K we write as follows, -

lim f(x)=K.

(b) - If x — —oo(x decreases beyond all bounds) and the limit of S i
. follows, fim f(x)=L. of the function is L we write as

Indeterminate Forms
~ An indeterminate form is an expression of the type:

0 o0
00 — o0 n— _

.
() 10" [©y |
o oS, o o _ (1)® [ 0x00 | coxoo
Limits Involving Trigonometric Functions

| . SInx
® lim =1
- ;—rﬂ x
. sin px
5 lim i B , p & q are any real numbers.
x—0 qx q
.. tanx
o lim = ]
x=»0 y
. sinx
o lim =10
X =00 I
° liI‘l‘l COSXx = 1
x=—+0
° limsinx=0
x—0
Note:

In all above cases x is always measured in radians,

KETS - PREP BOOK =
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Ch.pter-l

portaﬂ t Formulae : Functions and Limits
: 1Y
. im{1+) =
|
. Lﬂ(l+x)x =e -
. lﬂ(“g =e’,peR

a

: lim(l +£T =e
x—0 a

: lim(1+ px)* =e?, peR

.I_’ﬂ
lhnx"'—ﬂ" n-| ;
_ — . .
. . e ‘n 18 any integer.
¢  Jime* =
I—Hod
o lime* =0
X—p— '
» ime* =1
xr=—+0
X
. .oa -1
3 . 1111‘1 =lna
x—) X
g |
. e —1
o lim =]
x—0 X
, lim 1n(l+.1r)___1

ONE SIDED LIMITS **°

lim f (x).= L is read as the limit of f(x) is equal to L as x approaches

T imi x—+a .
he Left Hand. Limit - from the left i.e. for all x sufficiently close to g, but less than a.

lim f(x) _ M is read as the limit of f(x) 1s equal to M as x approaches

b o )

The Right Hand Limit 4 from the right i.e. for all x sufficiently close to a, but greater than a.

Existence of Limit of a Function N N
The limit of a function exists if left hand limit = right hand limit

Le.if lim f(x)= lim f(x)=L

—a
x—a »

Continuity ction at a Number |
tl:l;? of ; FU":1 - . continuous at a number “c” iff the following three conditions are
ction f1s sal

satisfied.
f(¢)is defined.

lim f'(x) exists.

v’/"— - 79
KETg |
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Chapte:r—-]_

—_— W | _Functions and Limj;,
m-‘.-“‘ ' - n ] - m—— —— e ’ & & - : —_ o 1.

LALN i 1_"'""'-‘ —_-'"-""-—-l———._—__ —__”A‘\
(iii) lim f'(x)= £ (c) |

- It one or more of these conditions fail to hold at

Methods for Eva

AN ¢ )

“c”, then the function is discontinugyg
uating the Limit of a Function

- f g g s T Dl
Bk R e g B -v..lﬁln?:' I._'..'.tllu'i.r L U ';I-'.l '.-t' ¥
il L] b 'Il_* f 1_.- kL= ¥ w kiP5 L)
. .‘f. ':l'l.."!r'lﬂ"ll ol fg LS Y |
W b .. .. Ao 1"' ' F Frig

il e AT L il
Ona

A
s T P A b
y T 1'-.!?1.}?_. Et:'ﬁ- :

-1

S [n this method, we rationalize the factor containing the square
n:Metho

gl hﬂ"’ root. After simplification ,we put the value of x to get the limit
gt il s :r:'-;"".f-ﬂ.' e

L E L TR i v, '11] "I}!P'._:.-.' | .

2 . -
T r-'ﬂ.f"ﬂ'f“*i}_?_j:‘:_.ﬂ'tﬁ- Ty
Ny .'."Il,'.'.i" " ...*_'! o F

:-I.
"
L v L

.
LN Al .‘I{:-'?'?:'t'
TR S T
I_. 1 B Fdl-‘;l- ,pﬂ 3 |-i

()’ g (I) #0, we factorize f{x) and g(x) if possible.
g(x |

Cancel the common factors to
RSN EREREV Al Now we put the value of x to
pilis BenTel s A LRI In this method we t
LSBT A b e depending upon

get the simplified form of fx),
get the limit of f{x).

ry out different forms of substitutions,
the form of the given function and re

. ! moving,
s 10 turn the indeterminate form. After simplification, we put the
St vaiue of x 1o get the limit of 1(x).
g [/ im /(x)=0and limg(x)=0, then lim < ("f') = [imir_(.x;)
To Check Symmetry | -
(i) Symmetry about y-qxis |
If we replace (-1’,}‘)_ by (—x, J?) in the equation and no change occurs then it is
~ Symmetric about y—gxis. - | ’
(1)  Symmetry about x - axis
If we replace (x,y) by (x,— ») in the equation and no change occurs, then it ;
~ symunetric about x — gxis ;. o ny
(i)  Symmetry about Origin ;e srs sy s M
~If we replace’ (x,») by (=%,=3) in"the egra-emuine T | |
, ; quation and ng ¢, it i
symmetric -about origin, aqge s Raa

* A French mathematician de I" Hospital (1661-1704)

KETS - PREP BOOK | e e
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dy _df
1bn — or —
Leibniz . e
3 Newton f (I)
= Lagrange f'(x)
il Cauchy Df (x)
Fory=f (x) , the derivative of “y” with respect to x is defined as instan?aneuus rate of

change of ¢y’ w.r.t. ‘x’. Symbolically

f(x+5x)—f(x) is called average

(i) dx h—0

: d .
g Ef(x)=£r_% 5x

(iii) f'(a) =]lim

I—»a

The process of finding derivative is callled differentiation.

dy _ imf(x+h)-f(x)

h
f(x+5x)—f(x)

f(x)-/(a)

X% =i

Theorems on Differentiation

Ox
rate of change of f(x) over the

interval [x,x + x|

(i) i(c) =0, where c is a constant
dx

i) —j;(cx =c

(W) i(xn)=mn—l , n = R
dx

[") _:;(arn):cmn—l

(vi) d __‘}r_“.+ﬂiﬂi-nwher¢ u=f(x),v=f(x), W=f(x)
E(uiviwi -')'d’f-_dx N (the product rule)

Ii '(y) (the produc :

(vii) ‘i-(f(x).g(x))=f'("‘)-3(f")+f’(x)'g( ) |

("iii) d 'f(x)' f’(x)g(x)—f(x)-g (x) (the quotient rule)
&))" (et)
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Chapter-2 . Differentiatio,
w

(x) a1 f'(x) reciprocal rule
‘ﬁ'[f(-r)J @) p—

@ (7)) = £ () 2

Derivatives of Trigonometric Functions

(i) isinx=cnsx
dx
" d
(i1) —COSX =-Sinx
dx
(iii) ilr--tan.x =sec’ x
dx -
: d .2
(iv) | Ex—-m}t X = —Cosec” x
d
(v) &—tcosecx =—cosecxcotx .

(vi) '—d—secx =secxtan x
dx

Derivatives of Inverse Trigonometric Functmns

i d .
(l) dxsm X = 1:;_1 ( 1 1)

s d .
(Il) -EX'-CGS x = _.1 1_ ,x e ("LI)

V1-x?
¥ A |
(l“) 'd_xialllx=1+x1 IER
d =
(1v) Ecnt-lle_l_l.l’xER
d . =
(v) '{'ECGSEEI.I_'I rx _l_xE[ 11]
: d 1 '
(vi) —sec” x= xe[-1,1]
dx g /xz 1

Derivatives of Hyperbolic Functions
() gx—sinhx = cosh x

R | ,
(i1) Ecnsh x =sinh x
(iii) de— tanh x = sech® x
(iv) %cuth_ x = —cosech’ x

| (v) %cnsechx = —coth xcosech x

_________________-—————————"_—-—-—--,..
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C-h”tu_z' | Differentiation
“ gt—scchx = —tanh xsech x
Derivaﬁv—es of Inverse Hyperbolic Functions
1
, --':i-sinh'I X = el
0 :}1 +x*
d g =1
i S e
d .
i) -a-lr_tanh X Y xl-::l
d _ 1
(h?) -&;Cﬂth Ix=1_x2’lxl}1
-1

[
—sech™ x= ,0<x<l
y dx I‘\f_l—xz

I : -1 |
(vi) Er—t:ﬂsech \x = m,x = R_{O}.

Derivatives of Exponential-and Logarithmic Functions

= ()

d

i) —ef=¢"

1T d ’
iy —q’ ) — /P na. I (x)
=y a

d

W) —a*=4g" ]n.a

~PREP BOOK

Scanned with CamScanner



| * ff
Chapter-2 Differentiatiop
J

Higher Derivatives
The second, third and higher derivatives are defined a

2 .
(i) Second duwntwc-i(dy) &9 f"(x) =)' = D’y =Y,

s follows;

dx ) dx?

" d(d*y d"'y " 1,
(i)  Third derivative = —| L2 |=£X_ sm(x)=y" =D’y =),

| del d* ) dx’ / ( )
d(d"y) d"y (n)
(iii) n"derivative = — 2 = ) =D"y=),

‘; dx" -1 dxﬂ f ( )

Series Expansions of Functions
) If /is defined in the interval containing ‘@’ and its derivatives of all orders exists at

x =a, then, Taylor series expansion of a function f(x)at x=ais

(x-a)’ f"(a)  (x-a) /"(a)  (x=a) f*(a)
4

f(x)= 1 (a)+(x=a) f'(a)+ T4 +ee
_ " .[H]

Jx—a) fM(a)

n!

| Or

e, [ (a)(x-a)’
f('r)= Z n!

n=0 :

2. If / is defined in the interval containing 0 and its derivatives exists at x = ll then,

Maclaurin Series expansion of a function is

7(9)=r @5+ L0 3(|)+x4f{4;!(0)+__.+f{"’(0)x”+

n=0 ”!

Some Important Maclaurin Series Expansions

FUNCTION
5 x‘ x
sinx r—aag X X
- - 131 st T
: 2
COS X =X &
2! 4! .-6_'!"""'-.
i
tan x x+i+£+l7x?
3 15 315 ¢
e’ 1+ x4+ x X x"
s
X 2 .|
a l+xlng4+ X (lﬂﬂ
- . ﬂ""’ 2' )'_+'-— (ll'lﬂ) +

== AT S i — 31 |
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p|ications of Derivatives

Differentintione

n T — i B ST R

EE"?mcal =
Geom I y=£(x) th y
Meaning of = Ix €n e denotes the slope of the tangent to the given curve at any
@ point(x, y).
dx
“fangent to (dy
y‘.—.-f(x)at Y=h= o [ )(x_xl)
J TN
(x[!yl) |
‘Equation of
Normal to o i)
y=f(x)at Y y‘—(dy) (x—x)
(xliyl) | dx '(-‘l-}'l}
T (a) Leta function f(x) is defined in the interval (a,b),then f (x) is said to
;ncm?ing | be increasing if Vx,,x, €(a,b),x,>x, = f(%)> f (%)
unction .
(b) If f'(x)>0Vxe(a,b)
(¢)  Leta function f (x) is defined in the interval (a,b) then f (x) is said to
EECI‘&?.Sing 'be decrea.sing if Vx”xz (= (ﬂ, b) . xl > xz =P f(xl) “ f(xl)
unction
- d f'(x)<0Vxe (a,b)
Extreme ) |
Values |
Ei;imum Let f be a differentiable function in a neighborhood of ¢ where f'(c)=0 ,then
Values and | 1. fhas relative maxima at ¢ if f"(c)<0.
Minimum 2. fhas relative minima at C if /" (C)
Val 1 ts and endpoints.
by ues Note: Evaluate f af: all critica pmn S p
Maxima
and Minima - _ : =
Critical , ¢)) where f* (c)=0o0r undefined is called critical point.
i'_,iﬂt_ - E?m't (c’f( )) “her increasing nor decreasing but f'(c)=0 is called
Stﬁtiﬂnary Any point where { 1s nel d
Poj :
: Int stationary pﬂll;(c)) s called point of inflexion if f'(x)does not change sign at
‘ t (C
h‘&llnt i of e pmn ( (c) =0 or f (c) does not exist.
CX1on x = c. At this point f’
—— e Gimvinens. o
ey PREP BOOK -

Scanned with CamScanner



Chapter-2 D
Concavity

I

' Concave up:

iffere nu‘ue‘

- A portion of a graph that is cupped upward is called concave up. The graph of a

' function is concave upward on a open interval (a,b) where f*(x)>0.

—— =

,' Concave down: ‘

‘_Amﬁmof:g:phﬂmi:uwaidounwdiscallcdcmcavcdnwn.Thc graph of a

1 : -
sancuon 1s concave downward on a open interval (a,b) where S/ (x)<0.
h'ﬁ_'h--‘__‘— - = = o+

The only domain points where extreme values exist are critical or end points,
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Anti-Derivative

t gi o) :
L; f(x) be a given fpnctmn. If there is a differentiable function F (x) such that

ZF()=71(x)

dx
Then F(x) is called anti-derivative of primitive of f (x)

Indefinite Integral

If F(x) is an anti-derivative of f (x), then the expression F(x)+c is called indefinite
integral of f(x).

ie. [ f(x)dx = F(x)+
| The process of finding anti-derivative is called integration.
. \ote: | . '
' If y=[f(x)dx , then Y _ 1.
dx

"+ Since the derivative of a constant is zero, all 1ndﬂﬁmte
integrals differ by an arbitrary constant.

Rules of integration

M J[f(x)]”f'(#)drif G, pan

Rlllez I x):l f de=Inf(x)+e, f(x)>0
s“’“E General Formulae of Integration
(i

n+l

_[I"dx= +c, n#-1l

n+1

i &
) I"‘dx; Inx+c

Jof (xyatx = I f(x)dx, cisaconstant
-”:f x)t g(x)]dr= _[f dxi_[g(.r

WhEI'E f(x) a_[]d g(x) are Cﬂﬂtlﬂ“ﬂus fUIlCtlnn

L

[lu)

~PREP BOOK 87
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Chapte 3 _ Integration
——————-________—————_——_—-—————_____——-__‘"—-——',—_——___-'-
Integration of Trigonometric Functions |

. : , COS mx

(1) J.Sltlxd)::-cosx+c, ISII‘IH’IXdI=- +C

% . sin mx

(11) Icosxdr=smx+c, Icosmxdx= +C
m

(iii) Iseczxdx = tan x +c

(iv) Icns ec’xdx =—cotx +c

(v) Isec x tan xdx = sec x +c

(vi) Icns ecxcot xdx = —cosecx +c¢

(vii) Itanxdx=lnsecx+c=-lncﬂsx+c

(viii) j cot xdx =Insinx+c

(ix) Isec xdx = In|secx + tan x| = In tan (.:r +12r_] +c

(x) jcc}sec xdx =In \cnsec x —cot x‘ =In tan[-{] +c

Some seful Results ’

()  [tan’xdx=tanx-x +c
(i1) jcutzxdx=—cotx—x +C
2 :
(iii) J sin xd.x—; sm4 2 —E(x—smxcns x) +c
sin2x 1

(iv) Icns .:r::i:u:--;E =

Integration Involving Inverse Trigonometric Functions

[l

(x+sinxcos x) +c

. dx i = |
I =sin” x 4¢ OR —cos ' x+¢ .
ON| f'_l . ' ';

—=sec” x +¢ OR —cosecx'x+¢

(i Ix J:?_—_ | ;
(iii) j |

=tan~' x +C OR —cot” x+c

1+ x* | \

| dx 1.l |
: ==—tan ‘| — | +C ‘

(iv) Ixz ta® a [a) _ ' . '

. \

ddx . X !

(‘V) I7==-a2 -xz = Sin [g] +C | . I'a

’ r 1 .\

1 IJ&’—-xldx—-—Jﬂ - +ﬂ—51n [x]ﬂ: -

(vi) g) a
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chapter—3 . | Integration
ntegration of Hyperbolic Functions

0 _[sinh xdx =coshx+c

i) Icnsh xdx =sinhx +c¢

il Iscc h*xdx = tan hx + ¢

) ICDSeChz xdx =—coth x +¢

) jtanhxsechxdx=—-sechx+c |

(vi) jcusech x coth xdx = —cosechx + ¢

Integration Involving Inverse Hyperbolic Functions

(i) II:—smh x+c¢, xeR
(i) Im—cosh x+c

dx {tanh"x+c, x| <1

coth' x+¢, |x|>1

dx=sech” x+¢, 0<x<l

=i " X

(v) dx = cosech™ x+¢, xe€R-{0}
J‘l::tzlgltm:1

Some Integrals Including Logarithms

]

: dx 1, |x—a|, ._ 1| X x| <a
| = —1] +C---"C-Dth ( ]+c,x
" jJc2—~.«.:.'1 2a |x+a a a)

B __l_mf*”+¢=lm-{[£]+c,\x|<a
at-x* 2a |a-x a a

R
(iii) J' dx '=1nx+J;1+ﬂ2 +c =sinh -ﬂ-+c
x* +a* -
' dx ! - —cosh™ =+c¢
| _In|x+x?-a’[+C :
A il

1n|x+\f.1' +a ~+{r

2

_ - -
\ I\/xz-—azdx=f\{x1—-az--2-‘lﬂlx+ x'-a’

+C
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Integration'. of Exponential Functions

/

' S(x)
(i) Ief M) = E, +c
/'(x)
(ii) Ie"'dr =e" +c
f x
(iii) _[ T e = ” +c
f'(x).Ina
(iv) Ia“:ﬁc: +c,a>0
a

Integration by Substitution

Sometimes it is possible to convert an integral mtcr a standard form or to an ‘easy Integra]
by a suitable change of a variable. '

EXPRESSION INVOLVING - * |10 & i"'-__'s"lﬁl'iT;iiBL{E‘SUBsfl_*i"ljti_Tl()N_-
Ja2 <2 - | x=asin@
Jx? =a? o . x=asecl
| B N +x* =_ x=atanf
7 m or m ) m =t or w,/x_—c; =1
: V2ax - x? | ' | X—a=asin@
r V2ax +x° x+a=;sec6‘

~Integration by Parts

- The process of integration of the product of two functione :
tions : :
For example, if # and v are two functions of x, then 1s known as integration by parts.

[ (uv) dx=ujvdx—](zx—_[vdx]dr

Thus 1s called integration by parts.

If the two functions are of different t ' -
I d C, we C .
whose initial comes first in the word Ih an choose the first function as the 0%

I — Inverse trigonometric function —
L — Logarithmic function

A — Algebraic function

T — Trigonometric function

E — Exponential function

Deduction From lntegratlon by Parts
(i) Iudv uv -I vdu

@) [e S+ fOM=e S +c

i) [em (@ @)+ S =e"f()+e

ey
~ETS - PREP BOOK i et
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ar _ " (acosbx +bsinbx) | b
( Ie — a’ +b? T : E’coa(bx—tan"—]+c
. . a’ +b? a
o sin bdlx = S\ 2S00x ~ boos bx)
v) ‘Ie R a’ +b? IS T sm(bx—tan b]ﬂ:
| at+b - ‘ a

pefinite Integrals
rundamental Theorem of Calculus

If f is continuous on [a b] and ¢’ (x) f (x) that is, ¢(x) is any anti derivative of f
on [a b] then. If (x ¢(b) ¢(a)

-prapertles of Deﬂnite Integral

M j f(x)dr—-lF(x)l = F(b)- F(a)

W [fedx=0

(i) [fx)dx= -[ f(x)dx

b b | | .
lv) I cf (x)dx = cj b i (x)cix (cisa constant)

). I (f (%)% g(x))dx = jf(x)dxﬂ:jg(x)dx
vl J' £(x)dx = I f(x)dx+ J' f(x)dx where a<b<c |
:('fif) . _[ S (x)dx = J' f(¢)dr (independent of variable)
(vil) j f(x)de =0, if f (¥) is an 0dd function.
(ix) f Feiiden 2]" f(x)dx , if f(x) is an even function
® ijf de=f(x)

b+c

(ll) If(x)dr Jf(x+c If C)dx

ﬂ'H:‘

[ f(x)mf g(x)dx

a-c -

(li'i) If f(x) > g(x‘ m [ﬂ’ b] then

s I TP Wi St v
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— . ——
Applications of Integration
(1) Area Under Curves and The Axes:

(a) If “ 4 is the area bounded by curve y = f(x), x-axis and between thf: cnordmates X=gq

X = blhen A"Iydx

gk /,y=rf(1). |

(b) If “4,” is the area bounded by the curvey= f(x), yl-axis and between the

b
Coordinates y = g, y = b, then A, =Ixajz

—x=1(»)

Only the numerical value of the area will be cmﬁmdered L6 1f ive si

" th ¥
~with the area after calculating neglect it.) | { e Comes nggatlye:SIg,fl:
(ii) Area between Two Curves:

Let f(x) and g(x) be two curves such that £ (x)2g(x) for every x€[a,b], then the
area of the region bounded by the graphs of f (x) and g(x) and the coordinates from

x=atox=>b fora<x<bisgivenby 4= I(f(x) g(_,;))

y-axis
F
%/hgm 30
\’ y=f(x)
-+ ‘ ¥ IPII. |
=0 x=b — X-axis
i 1 ) '

KETS - PREP BOOK
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chg,pter—a

= ' " Integrati
Differentia_l Equations ‘ ntegration

’ g:lpendent- variable and the derivative of the
. % . Do IR ct N uation. * '
order of Differential Equation |
The order of the differentiaj e
‘the differential equation.

pegree of Differential Equation

The deg}'ee of t!lﬂ diffe?rent-ial equation is the degree of the highest order derivative that
appears in the differential equation.

quation is the order of the highest derivative that occurs in

The dependent variable and its derivatives should be ,expresseﬁ in a form free from
radicals and fractions. | | |

solution of Differential Equation
A relation between the dependent and the independent variables of the differential
equation i.e.' a function of the form y = f(x)+c which satisfies a given differential
equation is. called its solution. ' |

General Solution |

If the solution of differential equation of n™ order contains n arbitrary constants, then it is
called the general solution. ' '

Particular Solution _ ~
A solution obtained by giving particular values to arbitrary constants m the general
solution is called a particular solution. -

Initial Conditions - * e e 4

X - s involving in the solution oI di erential equations can be
;’:tee nil;l:;;ag t;:lc;ngs;j:; conditions, such conditions are called initial value conditions.
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Coordinate System

The system of coordinates use in analytic geometry is defined by the familiar Cartesian
plane used in algebra and trigonometry. As shown in the figure the plane is divided into
four quadrants by the two perpendicular lines (X —axis and ¥ —axis) intersecting at the
origin O.

They are defined as;

Qu:.gﬂrﬁntl 1 All points (x,y) with x>0,y >0

(_Jﬂad_rah{_]_'l': | All points (x, y) with x -::0 ,y>0

= - - i-‘ '-

Quadraht?iii. | All points (x,y) with x <0,y <0

Quadrant W All points (x, y) with x> 0 , <0

11 s 1
| x
p(x,y)
| Yy
o = '
11 v

Some Terms Related To Cartesian plane

Abs_t':is'sai | The distance of a point from Y — qyis is called

S — X=Coor dfﬂﬂfe or absc:ssa
SIGINEICHE The distance of a point from X - gyjs ig called y

- Coordinate oy ordinate.

Cartesian I
‘Rectangular
Coordinates
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Chaptcr-4 Introduction to Analytic Geometry
‘-"—_——_——_—_'—__—_—__._-__—..l

nefinitions and Formulae
The length or the distance of the line segment joining the points A(x,);) &

The
Distance

Formula — -
o= lABi - J(x._. -x) + (- »)

I

B(x,,y,) is given by; 4

—

Di;‘.tance of Let A(x,,);) be any point then its distance from the origin 0(0,0) is given
a Point by

o=+ 5

The point of intersection of medians of a triangle is called centroid.
Let A(x.») . B(x:.).) and C(x,, ;) are the vertices of a triangle then ,

centroid of triangle =

I*t + I: = 3 ...r': J'I T J-‘: B }‘3
3 ' 3

le bisectors of a triangle is called 1n-centre.

The point of intersection of ang
are the vertices of a triangle and a,b

Let A(x;:31) ; B(x.,y,) and C(x,,5)
and c are the lengths of the sides opposite to the vertices A Band C
ax, +bx, +cx; @y +0y, 4 s J

then in-centre of the triangle =| — !
' a+b+c a+b+c

{ respectively

Remember:
Centroid and in-center of a triangle always
lies within triangle. -

The Ratio formula

Intemal : Let _1(:,:1 yl) & B(x::yl) be the two pﬂints In a pIanF:. The coordinates of the
Division point dividing the line segment AB in the ratio k, :k, internally are

kx, +kX k- N

“hik | R*5

& B(x,_.}':) be the two points in a plane. The coordinates of the

E?:ie;il::: t:nf(;::c;l)ﬂg ‘he line segment AB in the ratio k: k, externally are
k]x:-k:x, fq}': "Li:.?.'z-'—}
[’k.sz kA
S gy oo o isiom Secomsey e i paint, oE4{%000)
_Migpoin_t 4 B(xy2) SO ~pordinates of the point are (I' ;x‘-‘ Tl ;‘) ‘
2 R .
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_ |

THR— ; edian in the ratio 2:1.
()  The centroid of a triangle 1S @ PO’

- ™ B n
(ii)  The medians of a triangle are €O I i

: iangle are nts lie.
(iii)  The angle bisectors of a triang € &~ s the points . ,
(iv)  The ratio formula is valid in Wikl B quadrailhe same ratio as the other two sides hga,

(v)  The angle bisector divides the opposite side 11
Transformations

nt that divides each m
current.

¢

. coordinate system Dby translatioy

_ L axis in :
Changing the position of the rgferfﬁl:zf;ﬂ on of a curve, 1s called transformation,

rotation or both, usually to sim
TRANSLATION OF AXIS

Let p(x,y) be a point in xy-coordinate
system. If the origin 0(0,0) is translated to
a new point O (h?k) , then point _p(x,y) soint ‘p(x,y) - transformed to pI(XsY);
are translated to ~ p'(X,Y), where| pope

X=x-h | X =xcos@+ ysinb

Y=y-k Y = ycos@—xsin@ '

e Remember that in translation. of axis | e In rotation of axcs, origin remains at its position,
origin is shifted to another point but the while the axes are shifted to new axes. -
axes remain parallel to the old axes. | =

Some Terms Relate_d To a Line

- i I'. e = .

ROTATION OF AXIS
s are rotated about the| |

The xy-coordinate axe
/1
origin through an angleé(o <f@< 5] Thea

i

, S Inclination is the angl P& 0 : : at 2
Inclination . c | gle(a),0° <a <180° measured anti clockwise, th

B

line makes with the positive X —axis .

iticlinations’af 2 — . .
SGmE Sta"dar‘d (H) IHC].IHHHDII Df X—a,xfs or any llne parallcl to X . ﬂx[‘S ison .

straight liries (b) Inclination of ¥ —axis or any line parallel to Y — axis is90°. A

e The tangent of inclination of a line is c .
- alled oted by ™
' 3'“?’?’“’?“{1?“?_ i‘e. slope=m=tana. Eape, < }’

If A(x,») & B(x,,,) are any two points on a line then the slope of

Slope qf aline - |
LSS the line scgment is defined as; = 22—
' x: '_'xl ' _‘_‘_‘___..-"

line parallel to X — axis is 0.

ine parallel to ¥ — gxis is undefined:
Let mj & m?2 be the slo es Oft _ : /
(l) II ” 12 lffml ——— P WO Stralght llneS Zf & !2 respeCtiVely: then

(i) , LL iff mm, =—-1,
(iii)If slope of AB = slope of BC
Then the points A,B and C are cnli:
, collinear. /

Slopes ﬂf'éﬁme
standard
straight lines

| (2) The slope of X —axis or any
(b) The slope of Y —axis or any |

Theorems
related to slope

* The proofs of all the theorems are beyond the scope of this book
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Chlptef'4 : Introduction to Analytic Geometry
zquations Of Straight Lines Under Different Conditions

gquation OfX—axis ST

’ Equatioﬂ of Y - axis N ._ ;

d ¢ quation of a line parallel to.X — axis
cquation of line parallel to Y —~ axis.

x=0
Y =k, kis any constant not equal to zero.

{ Xx=h, his any constant not equal to zero.

88 Let m be the slope and ¢ be the y-intercept of a

non-vertical line then the equation of the line is
y=mx+c

Slope —Intercept form

f cquation of Line having slope m'and -

passiﬂg through_qlriginh.:ﬁ_ At y=mx

- SRR Equation of a non-vertical line having slope m and
il Point-Slope Formys . AL SR passing through a point P (-Iuyu)
| o ST Ry o7 isy—y =m(x-x). _

s Equation: of a line passing through two points
| A(;:I,y,) & B(x,,y,) is.

‘. (i) y—yl - x_xl
Yi=h X=X
x y 1
(i) [x, y 1=0
% Y N
Equation of line making intercepts a,b on X-and
¥

; . X
Y-axes respectively is —+==
a

_ Equation of line with perpendicular length p from
S origin and perpendicular making an angle & with
positive X-axis isxcosa + ysina = p.

§ Two Points Form. =~

-

Intercepts Form

Normal/Perpendicular Form

General Form of a Straight Lirie
| ax+by+c =0 is the general form of a straight'line, where a,b,c are any real numbers and

a,b cannot zero simultaneously. L |
| Different parameters of different forms of the straight line can be expressed in terms of g,

| b, ¢ of the general form of a line as follow;

1. Slope , m = ——

| b

| _ 2
X-Intercept = ——

| . a

;" c

: y-intercept = —E'

) D _ |"|
| Istan rigin=p= L
(¥ ﬁ'om 0 g p ﬂl + bl
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Chapter-q- | Introduction to Analytic Geometry
_——w—_ﬂ
Position of a Point with Respect to a Line

(1) The point P(x,,y) lies above, on or below the line ax+by+c=0, according s

ﬂx,+by1+c%0(b:=-0) |

(b) = The point P(x,,yl) is above or below the line ax+by+c=0 if ax, +by, +c and b have
the same or opposite signs.

() The P(x,y,) and the origin are

(i) '

(ii)  On the opposite side of the line according as ax, + by, + ¢ and c have opposite signs,

Two and Three Straight Lines

Two lines ax +b,y +¢,=0 & a,x+

() Paralleliff% b
a, b,

On the same side of the line according as ax, +by, + ¢ and ¢ have same signs.

b,y +c, =0 are said to be:

(ii)  Perpendicular iff aa,+bb, =0.

(iii) Identical iff% =2 _ &

a, b c,

(iv)  Intersects each other iff ab, —ab, # 0

The Point of Intersection of Two Straight Lines
Let ax+by+c =0 & a,x+b,y+c,
their point of intersection-is: |

bic, —byc, a,c, —ac,
ab, - a,b, : ab, —a,b,

=0 be two non-parallel and coplanar lines then

}a,bz ~a,b, #0

Condition of Concurrency of Three Lines
Three non-parallel lines

Liax+by+c =0

ﬂ'l bl c]
l,:a,x+b,y+c, =0 are concurrent if a b cl=0
Lirax+by+c,=0 a b

This is necessary and sufficient condition of cop

; Currency,
Distance of a Point P(x,y,) From a Line

- The distance d from the point P(x,y) to the line s 0 is given
= V+cC = 1

ax, + by, +c¢
bysd ==L
a +b
KETS - PREP BOOK \___/

98

Scanned with CamScanner



Chgpter-‘l- , . '
e Introd - Introduction to Analytic Geometry -

: pistance Between Two Parallel Lines

The distance between two paralle] lines i is given as;d = 2miat =
Ltax+by+c' =0 R P

area of a Triangular Region

Let A(In}’l) , B(sz:yz) and C (x3, yj) be the vertices of a uianéu_lm region ABC then

| | xx y |1

the area of the triangular region is given as;a=—|x, », 1|.
. - 2

X ¥ 1

Trapezium
A quadrilateral having two parallel 51des and two non parallel sides 1s called Trapezmm

Area of Trapezium = ?12- (sum of parallel sides) (distance between parallel sides)

Angle Between Two Lines

Let /; and /> be two non-vertical lines such that they are not perpendicular
then the angle from /; to /2 is given

to each other.

" If m; and m; are the slopes of /; and /2 respectively,
- My —m,

m, —m
by; tan § = ———- or ¢ =tan ,
4 14+ mm,  1+mm,
Acute Angle Between TWO Straight Lines
liax+by+a=0.. . . ab, —a,b,
- lines is given tan @ =

The acute angle between s CLiax +b,y+c, =0 | aa, +bb,

M cumcenter change their positions with respect to shape of triangle.

Orthocenter and cir

IO a8 The point of cnncurrency of alt
The point of concurrency of perpendicular bisectors of a triangle is called
cP

tudes of a triangle is called orthocentre.

Circu
mcenter circumecentre.

A Altitudes of 2 triang -
i Right bisectors of a tnangle are concurrent.
A £ the points 4 B,

Fam:ly of Lines

Let ¢, :ax+byt6
)+ h(ax+0:YTC

0 and £,:4% +b,y+c, =0 for non zero real h, the equation

)= 0 represents family of lines.

(ax+by+c

e — il N
. T T — e T P —
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V 1 An equation of the type f(x,y)=0 is called homogeneous
Homogeneous €

Equation equation of degree n (» is positive integer) if

S (ke ky) = k" £ (x, )
General | _
Homogeneous __
Equation of Second
Degree_'in Two
_Variabies

w €very homogeneous second de

pair of lines through the origin. The lines ar
()  Realand distinct, ifh? > gp

ax? + 2hxy + by? =0 , Where a, h and b are not simultaneously zero,

gree equation ax’ + 2hxy + by =0 represents a

Real and coincident, if 4? = ab.
(i) Imaginary, ifA? < gp

Angle between - the pair of lines represented by qgy?

2'-_
i 2\ h ab
a+b

+2hxy+by1=0 is given as;

®  0=0ifk"~ab=0. (Lines are coincident)

(ii) 0 = _2_ ifa+b= 0 (Lines are perpendmular/orthugunal)

’“‘-__-_-—--—_______
__-_-_—_—___-_—__—.
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~ LINEAR @A&Uﬂ
LINEAR PROGRAMMING

Inequalities are of four types:

Greater than

Less than n

Greater than or equal to
Less than or equal to

IA IV |A |V

Linear Inequalities _
Generally a linear inequality in two variables x and y can be one of the following four forms:

) ax+by<c

i) ax+by<c

i) ax+by>c

i) ax+by=c, whereq, b and ¢ are constants also a, b cannot be zero simultaneously.

Some Important Results Related To Linear Inequality In Two Variables
' ax+by=c is called Associated or Corresponding Equation of any of the above four

linear inequalities.

Every inequality divides a plane into two half planes.

A vertical line divides the plane into left and right half planes.

A non-vertical line divides the plane into upper and lower half planes.
nvolves <or >, the half plane is open.

. the half plane is closed.
here two of its boundary lines intersect is called a corner

If an inequality i
If an inequality involves = o0r >
A point of a solution region W

PtoramEes ' lity in Two Variables
ing a Linear Inequality in. Able | |
(Fi’)rocedure B Grap:;;fg equﬁtiﬂn ax+by=c by using dashes line 1.f tl*fe inequality
-Graplh-th; cmrrBZI; y <prsund solid line is drawn if the inequality involves the
Involves the sym

.- Symbols'Sor < ne side of the boundary line. To determine which
) The solution set is the half piane OI:l ?hﬁ: plane but not on the line) and check to see if the

side, choose a test point (any pn;]nt liVEH inequality.
coordinates of the point satisfy the g1V& |

linear Programming

Linear programming 15 @ ° ‘timization.

3 functiml:. It is also called lineat gk

Ome Terms Related to L ~ |

'oblem Constraints alities involved i1 the problem concerned is called problem constraints.
The system of linear ineq |

Nun-negaﬁve cgnstraintﬁ f linear inequalities relating to the problems of

’ stem O . .
The variables used 11 thtE_:eYand are called non-negative constraints
gatl ,

everyday life are non-ne —

#

101
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(i) Graph the solution set of linear inequality constraints to de

Chapter—S |

Linear Inequalities and Linear P‘rt:ugrsu:m;m_,_.lg
hﬁ——'———-—x———___———_——_—-__ﬂ—-———_——-—-_____‘

Decision Variables .
| Non-negative constraints are also called decision variables.

. Feasible Region

A restricted region under certain constraints is called the feasible region.

- Feasible Solution

_Ea‘-"h point of the feasible region is called feasible solutinn.'
Feasible Solution Set

The set of all feasible solutions of a system of linear inequalities is called feasip|e
solution set. |

Convex Region
If the line joining any two points of a region lies entirely within the region, then the
region is called convex. - |

Concave Region

A region is concave region if at least one line segment between two different points is not
fully included in the region .

KO D %>

Convex Regions -

Bounded Region

A region which can be enclosed within a circle is kno ‘
el wn as bounded re .

Unbounded Region | e
A region which cannot be enclosed within a circle i

Objective Function o |
A function which is to be maximi inimize : 6.2 of
e mized or minimized but not both is called objective

Optimal Solution |
The feasible solution which maximizes or minimizes
optimal solution.

Theorem of Linear Programming

The theorem states that the maximum and minimum v
occurs at corner points of the feasible region.

Procedure for Determining Optimal Solution

Concave Regions

s known as unbounded region.

the -objective function is called
alues of the objective function

termi - :
(ii)  Find the corner points of the feasible region. : ermm? the feasible region.

(iii)  Evaluate the objective function at each corner point to find

Points to Be Remember the optimal solution.

o There are infinite many feasible solutions in the feasib]e region.

o The point of intersection of two boundary lines is a corner point only if it lies in feasible
region. : - ies in fe

. If a linear program has an optimal solution, it must occur at 5 corner point of the feasible
region.

/’—\—_‘/

KETS - PREP BOOK | 102

Scanned with CamScanner



Parabola

Circle

Hyperbola

Ellipse

The Cone and Its Sections

Cone

RUICIBLEESEE 1. fixed line of the cone is called its axis.

| ]
- i G Rade o i e
=g i

Elements:af i The possible positions of

o are 1ts elements.

: YR e S ] = - o L
Wl Ty ""!"‘nr | e ST =

Vertex or’ﬁpe'it_‘..j_j:

ol i ool o el P e
—

Cone

The Cone

SRR T B -.?".I..

Nappes'

or Conics )

Circle

Point Circle’

| ]
i .h-..q‘.l '4,;,.-

vl ¥ R

Parabola
El"psﬂ

Nyperbola.

Right Circular;

| The surface gencrated by straight lines passing through a point and ending
| on the circumference of the circle. The lines are called generators of the

cone.

the generating line in its rotation about the axis

. : - ; ‘
The common intersection point of all the cone’s elements 1s the cone’s

vertex or apex.

The two symmetrical parts of the generated surface on each side of the

vertex are the conc’s nappes.

Conic Sections 8 The curves that ca

n be obtained by cutting a cone with a plane are called

intersecting plane cuts completely across one nappe at a right
{ the cone, the curve is a circle.

8l angle to the ax1s ©

Al AN et
F o oeEe | e -
" '

ane cuts across the vertex of a cone, the resulting curve

If the intersecting pl

| is a point circle.

: tersecting plane 1S parallcl to the generator of the form and
L{'; only one nappe the resulting curve 1S parabola.

| passing (hroug

he int rsecting planc is slightly tilted and passing through only one
je inters

e e curve is an-cllipse.

| nnpputhunlh

1l rsecting planc cuts through both nappes parallel to the axis of
when the intek:

curve 18 hyperbola.

the cone the resulting

103
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Conic Sectiop

Chaptar—ﬁ

Circle
A set of points such that distance of each point from a fixed point (centre) remains constant,
The constant distance is called radius of the circle.

Standard Form of Equations of Circle

Centre (h, k) , radius = r ' (x —h)z T (y "k)z =7

Centre (0, G) , radius = r x° + y2 =r?

Centre, (0,0) radius = 1 (Unit circle) x*+y* =1

Centre (0,0), radius =0 (Point circle) | x?+ y:=0

If end points of the diameter of the circle

are d(x,3) & B(x,,y,) (%) (=) +(y=3)(y-2:) =0

Parametric Form of Equations of Circle

Standard form Parametric form
(xuh)z +(y-—k)z =pt | X=h+rcosb,y=k+rsing

x?+ % =p? x=rcosf,y=rsind

General Form of a Circle
- The general equation of the circle is x* + y? + 2gx + 2 fp 4 ¢ =0

Properties and Results From General Equation

(i) | The general equation of the circle involves three constants, i.e, gf&c
(ii) The general equation of a circle is a second degree equation in which coefficients of x2
and yz are |. |

(iii)  The general equation does not contain the term Involving the product Xy

Center of the Circle (_g:_f ) Le. ('- EﬂEﬁ?Ef;m o x,_meﬂme’” of }’)
" R 2

(i) P \/gl +f1=c >0 Real circle,
Radius of the Circle (ii) r= ng + f1 -c=0, point circle.
iii) If g+ f2-c<0 imaginary circle.

Tangents and Normals

Tangent | cutting the curve.
A straight line perpendicy] :
Normal tangency., P Harto the curve at the point of

Equation of tangent to the circle
x*+y*=a* atP(x, ).

' | to the circle
Equatlf.n GE normal to R
2 +y'=a atP(x,)-

Equation of tangent to the circle xx, +yy, +g(x+x, )+ f (y+ W)+e=0

e ——
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Chaptel"-e Conic Section
x=+y’+2gx+2ﬁz+c=0
atP(xpyl)
Equanun of normal to the circle
z+y +2gx+2fy+c= Oat (x—xl)(yl+f);(y_yl)(xt+g)=0
P(Illyl) . L

Equatlon of a Circle in Some Special Cases
() Ifthecircle touches x — axis then its equation is :

s

<€
.Y .
(x=h) +(y-k) =& (x+h) +(y—k) =K
= x*+y’ —2hx—2ky+h* =0 x4y 42— 2ky+ hP =
B A _ A
i @
A 4
o 1 2
(x+h) +(y+k) =Kk | (x-h) +(y+k) =K
=x'+y 2 4 2hx+2ky+h* =0 . x4y -2hx+2ky+h =

(i)  Equation of a circle touches y—axis then its equation is.

i

' h —k) =H
(.‘.lr:—h)z+(y-k)2=h1 (x+h)' +(y=k) il
= x’+y' +2hx-2ky+k" =

x4yt —2hx-2ky+k =0

KETS - PREP BOOK
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e Conic Section
. T = — R
T
- 2
(x+h)" +(y+k) =12 (x—h) +(y+k) =i

= x4+ 32 + 2k + 2hy + k2 = 0
Equation of circle which_ touches both the axes is

(111) =>x2+y1—2hx+2ky+k2=g

v
(x+r)1+(y_r)3 =i

| :"h’xl"‘.VI+21".:r—2?j»’+1*-2 =0

(x=r) +(y=r) =12
=& +J’2 =2rx=2ry+r* =90

A 0
CHE SN
A 4

(x+7) +(y+r) =1
= x'+y* +2rx+2ry+r' =0 ;
(i)  The point P(x,,y,) lies outside, on or

inside the circle 2
X +y3 +2 + =
according as X, + Y +285+2 /) +c %{) _ gx+2fy+c=0

(ii) Two tangents can be drawn to a circle from any point oy

: : , tside the c;
(iii) Let P(x,») be a point outside the circle x2 f)2 4 € circle,

2
S¥+2/y+¢=0,then length of
2
+y| +2gxl+2ﬁ')]+c

either tangent drawn from P(x,,,) to the circle = \/xf

______________———-———'__ - — —— i
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Chapter'ﬁ Conle Beotlon

(0

qdition of Tangency ‘ e
feorems

The line y = mx +c¢ touches the circle x? Y =at i, e=+avl+m’

The line y=mx+c intersects the circle x* + p? =a? in at the most two polnts, ‘These
points are

(a) Real and distinct if, o (l +m1)—-c1 >0

(b) Real and coincident if, a® (1 + ,,,1)__{_.1 =0

(c¢) Imaginary if, a’ (1+ HII)—CI <)
mportant Properties of a Circle’

() Perpendicular dropped from the center of a circle on a chord bisects the chord
() The perpendicular biscctor of any chord of a circle passes through the center of the circle,

(i) The line joining the center of a circle to the midpoint of a chord is perpendicular to the chord,
(iv) Congruent chords of a circle are equidistant from its centre.

()  Mecasure of the central angle of a minor arc is double the measure of the angle subtended
in the corresponding major arc.

()  Anangle in a semi-circle is a right angle.

(vii) The tangent to a circle at any point of the circle is perpendicular to the radial segment at
that point

(Vi) The perpendicular at the outer end of a radial segment is tangent to the circle,
(iX)  Normal lines of a circle pass through the centre of the circle.
)  Mid point of the hypotenuse of a right triangle is the circumcentre of the triangle

Perpendicular dropped from a point of a circle on a diameter is a mean proportional
between the segments into which it divides the diameter.

Contact of Two Circles |

| Let 1, r, be the radii of two circles and C,, C, be their centers, then

Circles Touch E_-thternél.llf ‘ ICIC2 =P +7

Circleg Touch In.tefnél.l_y'” | 4 " : I_ f:_' GGy = —r,

“ircles intersect in Tﬁﬁ Real DIstIn?t PF"“tB | | - 1| <|CCof <ni+r,
| : Y R T Iy (1) l(‘.I('1ll}rl+r1

(ii) |C,Cy| <[ =

vircles do not: Touch

pa’abola

A set of points in a plane such that the distance of each point form a fixed point (Focus, I) is
equal to its distance from a fixed straight line (Directrix, L). '

l‘E'r;:ﬂ"'------....if:-Mufs of these properties are beyond the scope of lhisfnuk_

~PREP gook 107
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Chapter-6 Conic Sectio,
e,
Terms Related to Parabola

a0 - - rectrix is called axis of
Parabola The line through focus and perpendicular to directrix 1s ca 15_0. parabola,
Vertex The mid point of the perpendicular line joining focus and directrix is calleq |

vertex (or turning point) of parabola.
FocalChord: NSRRI parabola through focus is called focal chord.

The focal chord perpendicular to the axis of the parabola is called latyg
. rectum of the parabola.
S DTSV The ratio of the distance of any point on the parabola to its distance from

—

——

Latus Rectum

directrix. =
Mm Facts about Standard Fcrms of Parabola

Equatlon ) ' | . " . _‘ yi=dax | y'=—dax | x* =day | x* =—4ay
Focus o _ PN BB (a,0) (—a.0) (0,a) (0,-a)
Bl 0 | 0 | (00) | (00)
Length of Latus Re&tum 35 3 _r" : Tk da da da da
Equation of Latus Rectmﬁ | x=a X =—( y=a y=-a
| Equatinn of Directrix e '_ R x=a y=—a | y=
o et ~.." ": RN -0 y=0 x=0 x=0
Eccen;iicity o S B AN T | I —

- \ - e RS gt Tl e l

'Gra_.i-'!h' Sl | k. >‘H \y %
PARAMETRIC FORM'

X =ut :y=2ﬂf

*=-ar',y =24
X = zfﬂ',_}’ = ﬂfl

X = 2ﬂf’y - "-H!Z

Theorems on Parabola

(i) The point on the parabola closest to the focys ; 1S the vy
(ii)  The ordinate at any point P of the parabola is 5 ol ertex. |

the latus rectum and the abscissa of P, Proportional between the length of
(ili)  The tangent at any point P uf a parabola makg

Tangents and Normals

i e 2 ;
Equation of tangent to parabola y* =4ax js [ =240z 3 o
Equation of normal to parabola y* =4ax js o M, =

- _— '}l=“3'l'(-"'-.r)
- a 1
108
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Oppter©
j-cﬂ dition fory =mx + ¢ Tangent to Parabola

Conic Section

y" =4ax c=L mao
B 5 -
Yy =—4ax
| c=-2 m#0
m
g ; S
X" =4ay c=—-am’
X" =—4ay | c=am’ | |
The line y = mx+c will intersect parabola y* =4ax at

(i

(i)

Note:

Two distinct points if ¢ < =
| m

A single point ife=2
m

. ‘ 4 a
No point at all if ¢ > —
- m

The line y.= mx +c¢ will be normal to parabola y* =4ax if c =2am—-am’ |

Ellipse |

Terms Related To Standard.EIIiP5e

A set of points such that the distance of each point from a fixed point (Focus, F) bears a

constant ratio (Eccentricity,0<e <1) to its perpendicular distance from a fixed straight

line (Directrix, L).

The points on the standard ellipse where it crosses the major axis.

The points on the standard ellipse where it crosses the minor axis.
€p

The mid;c:int of the line

joining vertices (or covertices or Foci).

The line joining vertices is called major axis.
- es is called minor axis.

& - s - rtic
oining €O V€ 3
. " to major axis passes through foct are called latera

The chords perpcndicula

recta.

distance ﬂf any point on the ellipse from the focus to 1S
e dis

directrix.

The ratio of th
distance from the

109
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Man Fact-*. about Standard Forms of Ellipse

Y T gy TP & e

: '1"'21--.‘
 Dhe it BTN

'QEQHQ“?ﬂ 25+if ”-IHI |
Focl.. R KRS KRe

i |1|.., i ag S LA .'I-' n : A i r._'
"l‘- 'F 'H "L ;-'u, -ﬂ: 5 Hl'a, Ll .‘ gl bl .. #
"-I f b s | ;

AT Ve ALl ot e M " =t

._1_ -4 Hl‘# '}l:l- h 1‘- ; o I_'.r =
C '.h‘ v.ur .1__:;;-11 'T J'_ ot* I' ur
enter NS S

1,..5# TS

Lﬂﬂgth D? MaiﬁT A}:lé

L b n & A R M

Equatlan of Majﬂ!‘ Axis ﬁf
‘Lendthiof: MrﬁEf Axis ;.-G

Pow, — -

Eqdé‘ﬁ&&h hf ﬂnlnnr A;:i;

-{.‘.-F""""ﬂ‘ri

fad ..~'~r 'r b

LEngtH °f' Latus Rectum';."";i

‘ORM

(=), -k _, X=h+acosg . ' v
é - F _ ’ y=k+bsing
(i) The sum of the focal distances of any point on an ellipse is e

qual to length of major axis (28):

(i)  The distance between centre and any focus of the ellipse s denoted b 4 is given
y ¢, and 1S 8

as:c=va’-b*. |
(iii)  The distance between foc1 =2c.

KETS - PREP BOOK |
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Chapter-ﬁ | | éonic Section
,__————_—_—'_1_-____——

Tangents and Normals

Py XN Y
o . I A is L4 o
Equation of tangent to Ellipse = +_b2 1 2 T ;
2 2 2. - bZ
- x y . a .¥ y e 2 "'_bz
ion of al to Ellipse —+—==1 |18 ————=4
Equation of norm p T+ .

[
]

Y 4= | ct=a’+m’b’
HE bI
2 2
;.  x Yy
1 1] 1 —+==]at
The line y = mx +c will intersect Ellipse Tt
. . 2 y S 2
(i) Two distinct points if ¢™ <a'm +b

2 2 2
(i) A single point if ¢’ =a ;r:z’+b z
(iii)  No point at all if ¢ >a'm”+b

Hyperbola

t of point at

;iEMt Eatiﬂ (Eccentricity, € > 1) to
directrix, L)

( Related TO standard Hyperbola |
Terms 0 The points on the standard hyperbola where it crosses the x-axis.

A e The midpoint of the line joining vertices (or co vertices).
Center: . * = e e .
Transverse 8l e line joining vertices is called transverse axis.

AxiS ... - o
"Conjugate AXIS.

' ' ' bears a
the distance of each point from a fixed point (focus, F) :
o tons its perpendicular distance from a fixed straight line

The line joining co vertices are called conjugate axis.

The chords perpendicular to major axis passes through foci are called
latera recta.

i The ratio of the distance of any point on the ellipse from the focus to its
gccentricity - e IRERES from the directrix.

l In general, an asymptote is a line that approaches a curve but never
touches.

Every hyperbola is associated with two lines called asymptotes. Their
point of intersection is centre of the hyperbola.

Latera Recta

totes b
AsymPto (a) Slope of asymptotes =+—, hyperbola along x—axis.
a

(b) Slope of asymptotes =t% , hyperbola along y—axis.
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Chapter-ﬁ - —— —ioy
m
Main Facts about Standard Forms of Hyperbola — ol
. - ) 8
. ﬂ_i_l 2o gt 4 b l.l_--gl-—l ¢t =a+
Equation “i: . .- &2 b “
| T e eithera > b,b>aor a=b cithera>b,b>aora=b
AR R (20,0) (0,%c)
AR Pk iy c =25 h:
Eccentricity e=—>1 L a
a . j .
Vertices ) (ta,0) (0, ta)
Center - S (0,0) (0,0)
Length nf Tra nsverse Ams 2a | 2a
WEq uatlnn of Tra n::;'q.nrersrchI ; =
Axis . - G ) =0 Ry
‘Length of Cunjugate Ams 2b 2b
Equation’ of.Conjugate
Axis '_‘_*'.. ] Q | x=0 y=0
e 22 25
Length of Latus Rectun},_ — —
o . _';’u" - a a
.Equatlun nf If)lrectrlces X = iil : y= L
T CLLE Eb e’
. .Equahtinn nf._f\symptntes y= iEx Y=g
" =
/:\ =

(i) The asymptotes of rectangular hyperbola are

asymptotes of rectangular hyperbola are o Peipﬂﬂdlcular to each other and equall"“v
(ii)  The Eccentricity of rectangular hyperbola js. . ‘jl_? |
=18 _ |
(iii) Equation for rectangular hyperbola referred tq \/ l+—=2 i
=c¢? where ¢ =— and its asmptntcs as co-ordinate i
Xy IS parametric ©quation gre
X =

"ﬂ',_}':f. |

Scanned with CamScanner



ter-6
Chap er- Conic Section

e e
parametric Form of Equations of Hyperhola

STANDARD FORM

PARAMETRIC FORM

fi_i:l x=asecl x=acosh@
7 b y=btan@’ y=bsinhg
2 2 -
yz_x1=1 x=btand
a l:a1 . y=asecl
(x—h) _(y—k)1=1 | x=h+asecl
a* b y=k+btand

()  The difference of the focal distances of ' .
of transverse akis (2a). Ces of any point on the hyperbola is equal to the length

(i)  The distance between centre and an
as;, c=va’+b? .
(i)  The distance between the foci = 2¢

y focus of the hyperbola is denoted by ¢ and is given

| a
(V) The product of distances from the foci to any tangent to

Tangents and Normals

Angle between the asymptotes of hyperbola is 2 tan™ (P-]

the hyperbola is 52,

. T
Equation of tangent to hyperbola ® -1 o X, 1
L ﬂ1 bl al bl .
E ] xl yl 2 bl
quation of normal to hyperbola e g £2. 9 5 o p?
r v XN
Condltlo fr = mx + ¢ Tang ent to Hyperbola
EQUATION B O I e T
xt 2
S
@ 5" ¢’ =a’m? - b?
y _x_
_a’ i ¢’ =a* —mp?
For Equation of Tangent to a Curve
Replace
x* by xx,
2
. y'b
Generally to find an equation of tangent at a %
point P(x,, y, ) , make the replacements in the xy by =2 -;y =
Blven equation of the curve.
! x by XtH
2
el . 2

113
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Conic Section

| Chapterhﬁ

—M—\——*

Identification of a Conic From the General Equation |
The general equation of a conic ax? +2hxy +by* +2gx+2fy+¢= 0 represents;

a h g
(1) A pair of straight lines, ifA=|h b f|=0
| : g . ¢
(if)  Anellipse or circle if A —ab<0,A#0
(iii) A parabolaif ’*—ab=0,a#0
(iv)  Ahyperbolaif h* —ab>0,a#0

Centre of general conic is [hf = s ]

LOCUS

ab-h*" ab-h

A locus is a set of points satisfying given condition(s).

2-DIMENSIONAL -

(i) rT_he set of all points in a plane at a constant
_distance from a fixed point is a circle.

A .. 3-DIMENSIONAL

(i) The set of all points in space at a constant
distance from a fixed point is a sphere.

(ii) T}xe set of all points in a plane at a constant
distance from a given straight line is a pair

(i) The set of all points in space at a constant
distance from a given straight line is a

of straight lines parallel to the given line. cylinder.
(iii) The set of all points in a plane such that the | (iii) In space an ellipse is changed into an
sum of their distances' from two fixed ellipsoid. -

points is a constant is an ellipse.

(iv) The set of all points in a plane such that the
difference of their distances from two fixed

(iv) In space hyperbola

1Is shifted to a
hyperboloid. '

—

(v) The set of all points such that their distances
from a fixed point are equal to their distances .
from a fixed straight line is a parabola.

(v)

In space parabola is called [-:_ﬁrahuluid.:

(vi) The locus of a point In a plane that is

equidistant from two fixed points is the

- perpendicular bisector (mediator) of the
straight line joining those two points.

(vii) The locus of a point in a plane equidistant
from two intersecting straight lines i1s pair
of straight lines bisects the angles between
two given straight lines.

Transformations

Translation of Axis

To transform the given equation referred o

put x=X+h , y=Y +k in the given equation of the curve

the new origin O’(h,k)

Rotation of Axis put

To find the new equation when axjs 3 =
x=Xcosf@-Ysiné ,

y=Xsin@+Ycosh in the glVen equation,

re rotated through an angle &,

Elimination of the
xy-Term

KETS - PREP BOOK
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As we know, in mathematics, physics and engineering two important quantities are
scalars and vectors.

" PHYSICAL QUANTITY ... DESCRIPTION . | i EXAMPLES
Scalar Ouanttty /Scalar The physical quantities, Distance, speed,

bR e .;_; ‘_ which have magnitude, only | length, time, volume,

ISR E R arc called scalars. ____| temperature and energy

PECWRRUEIGVAYCMGIEIR The physical quantities that | Displacement,
SR el have magnitude, direction velocity, acceleration,
8 e and obey addition laws are weight, force,
BiTan called vectors. | momentum,electric and
e e magnetic fields

Geometrical Interpretation .of Vectar

(a) Geometrlcally, a vector is represented by a dlre.cted line sagment AB with 4 as 1ts initial
point and B as its terminal point.

(b)  Usually a vector is denoted by an arrow written as AZ .
() A vector can also be represented by a bold face symbol like v or in underline form asy.

Some Important Terms Related To Vectors

{ The magnitude/length/norm of a vector 4B or v, 1s its absolute value and
 is denoted as IABI or AB nr]v[

B The line of infinite length of which the vector is a part is called its support.
| The sense (direction) of a vector is from its initial point to its terminal
point.

Some Types of Vectors

: NAME - | -, "DEFINITION .~ . |:REPRESENTATION
Ni? Vectnr B A vector whose initial and terminal points A zero vector is
| Vectur 8 coincide. e s represented by O .

P | ; ' " "
erpEr | _ - a 1s proper vector 1ff
Vector A non zero vector is called proper vector. H 0 |
al#0.

A unit vector in the

™ _ . direction of a is
LIATYYPEN A vector whose magnitude is 1 is called unit denoted by 4 and is

- 'vector.

a

given asa = —.
4
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Ch ter'T Vectors
apter-

i=[l’0’0]’i=[0,1,0] &

Ll EWERIEIN The unit vectors along x-, y- and z-axes are k = [0,0,1] are unit
SUNRLMGIEM called fundamental unit vectors,

vectors along x-, y- and z-
axes respectively.

Co-Initial Two (more than two) vectors are called co- AC , AB ,AD are co-
Vectors

initial if they have the same initial point. initial vectors.
Mg LUK TB The vector which has the same magnitude as the | The negative of a is
a Vector vector a but has the direction opposite to that ofa. | denoted by-a.

The vector OP , whose initial point Ois the origin and whose terminal point
1s P, is called position vector of point P, :

Two or more vectors are called co-planar if either they lie in the same
plane or parallel to the same plane.

Two vectors are said to be equal if they have,
(1) The same length

(if) Same or parallel support

(iii) The same sense

Position
Vector

Cb-l‘-_‘lanar
Vectors

TR
Vectors

Collinear or

Two or more vectors are said to be collinear
Parallel Vectors

same or parallel supports.
Like And Unlike Two or more vectors are said to be like vectors

Verstore d}mct!un irrespective of }hmr magnit
directions are called unlike vectors.

Two vectors are reciprocal of each other if they have same direction
but their magnitudes are reciprocals of each other.

Frae Vactor A ve‘ctgr, in which thie 1n1t‘1a_l point is not specified j e, there is no
restriction to choose its origin, is called g

_ LA free vector.
A vector with a fixed initial point js called a localized vector
Addition of Vectors

if they have either the

when they have the same
udes and vectors having opposite

Reciprncﬁl
Vectors

Localized Vector

Addition of vectors can be explained by the following laws;

If two vectors are represented i

Triangle Law of sides of a triangle, taken in
Vectors

[f two vectors are represented i and g
Parallelogram® adjacent siclt?s of a parallelogram, then thejr Sm:]recnﬂn by tWo

represented in .ma.g{n.tudﬂ and directiop by the g; (resultant) is
parallel-ngram with initial point of intersectiun of the twﬂliig;;al of the
magnitude and direction
represented in magnitude and direction by the oien their resultant is

closing side of polygon,

Law of Vectors

Polygon Law of by the sides of an open
Vectors

* Aristotle used this law to describe the combing: ez = twa forces.

] T, | X
KETS - PREP BOOK - \_
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Chapter-7

multiplication of a Vector by a Scalar |

Let a be a vector and k a real number.

(i) Ifkis a pnsnwe real number, then ka is defined to be a vector whose magnitude is k
time that of @ and direction is the same as that of q.

- (i) If kis a negative real number, then ka is defined to be a vector whose magnitude is k

time the magmtude of a and direction opposite to that of a.

tiii) If k=0, then ka is zero vector.

Associative_ . E+(E+E);(E+E)+E

Difference of
Twu_Vecto rs

(i) If k is any real number and a,b are any two vectors, then
k(E+E)=k5+k§. |

Distributive |
Laws ' (ii)

'If a is any vector and m ,n are real numbers, then (m+ n)E =ma+na
i) m(na)=n(ma)

Vectors in Plane

The set of all ordered pairs [X, y] of real numbers is called set of vectors in R2.

. x and y are components of vector.

u=|x,y|=xi+yi

Y=gy
Vectors in Space

The set of all ordered triples [X, ¥, z] of real numbers is called set of vectors in R°.
v § X, y and z are component of vector.

' v=[xyz]=xi+yitzk

|£|=\/x2 +y1+z1

Distance Between Two Points in Space
Distance between two points P(x1, ¥1, z1) and Q(x2, y2, z2) in space 1s given by

lFé‘ = \/(Iz ‘xi)z +(72 _yl)z +(z-2 )2

M
KETS - pREP BOOK
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Chapter—7 | - Vectors

-——_—________—-'———_—'—_-_-——_——___-r-__-___-.

Direction Ratios, Direction Angles and Direction Cosines of a Vector:
Let r=0P =xi +yj+zk be a non-zero vector, then any triplet of numbers proportional

to x, y and z are called direction ratios of s

Let @, B,y are angles formed by r = OP = xi+ yj +zk with x-,y- and z-axes respectively
suchthat 0<a<7,0<f<7 & 0<y < are called direction angles of r.

The numberscosa,cosf# and cosy are called direction cosines of the vectorr,

cosa,cos # and cosy are also denoted by /, m and n respectively.

(i) cosar = — cusﬂ=£— and cosy =—

4B 4

(ii) cos’a+cos’ B+cos’y=1iel’+m’+n=1
The Ratio Formula

(i) Let A & B be two points whose position vectors are a and b respectively. If a point P

L

r|

dmdes AB 1n ratio p q, then the position vector » of P is given as; r = ga+po :
. pPt+q
(i)  Let A(x,,2 )and B(x,,y,,z, ) be any two points in space. The coordinate of point C

-

‘which divides AB in the ratio m, : m, are [m'xz TMX, my, +m,y, mz, +m,z,

(iii)) If ;‘— is negative then the point C divides AB externally.
2

Centroid

Point of Intersection of all three medians in a triangle is called centroid
If a triangle having three vertices A(x,y,z,), B(
“centroid is given by
(x, X, 4% WY+ Y z+2, +zJJ
§. " 3 % .3
Scalar Product of Two Vectors

x;.y:,z_-,,) and C(x,,y,,z,) then

Scalar Product

| . *-' e angle

Product/Inner
Product

between the vectors a and b :

If is acute then a@.b is pusiltive and if @is ob y
tuse then G5 is ;
e hegative,
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Scanned with CamScanner



Chaptﬂ!“ /4 Vectors

gcalar Product If a=ai+a,] +ak &

in Terms of

components b=bi+b,j+bk ,then ab=ab +a,b, +ab,

special Cases

(iii) If ab=0 ,then ertherl l 0 or ’bl 0orf== ;

Properties of Scalar Product

Orthogonal
Vectors | Two vecmrs a &, b are called orthogonal iff their dot product is zero.

N (Perpendicular.| SRS
vectors)

Parallel 8 If two vectors a & b are parallel then & =0, thus ab= ‘ ”b‘
vectors

| The angle between the vectors @ & b can be determined by using the

Cosine of the deﬁniliun nf the scalar product;
Angle Between

Vectors | cnst?-— 0<@<r

el

| Scalar product is commutative i.e. a.b =b.a

Commutative ©
Property. . =

AESDCiativé | ThE scialar pl;nfuct i_s asiuciative with respect to a scalar £
Property. = NUIRE k(ab)=a.(kb)

Distributive e =7 o\ =7 -
d Property | Scalar product is distributive over addition, i.e. a.(b+c)—a.b+a.c
Applications of Scalar Product

Let a & b are any two vectors then ,

Projecti | ~ . ;-15
Uné Vec‘:;grnf (i) The projection of @ along b =ab= H
Upon Another =
€Ctor ~ o w. Bl
(ii) The projection of balong a =b.a= H

If5=.rt£'+ylj+z[k and 5=x1§+y2:;_'+zzﬁ then

A"?J'E Between

Two Ve
ctors cosf = W
\/—_+y1 + 2, 1}1'1 +y2 +2’1
" _

The work done by a force F when its points of application undergoes a

| displacement d is given by; w=F.d -

XX, + YV, + 2,2

PTG ) g e ey e e T s
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B | Ve ctors
v%—_—_—__——_ﬂ_\

 E—
i

ectors a & b is defined as—ﬁ,
VN AT e [he vector or cross product of two v ,
| Cross

Exg:'ﬁ“ﬂ‘sin On , where @ is the angle between a & b and # is the unit

Product . .=
| vector perpendicular to both a & b — <
_ | ik
Vector Product [ Y . ‘
In Terms of fa=ai+aj+ak & b=bi+b,j+bk ,then axb=|a, a, a,
Components : |6 b, b,
()  1f axb=0 then eithet a=0 or b=0 or a |5
Special Cases ey im,z{x{ =fx,{c;;0,,' 2
(iii) IXj=k,jxk=i,kxi=].
(iv) }xf=—§,£§}=—f-,fx££=} H

Properties of Vector Product
Parallel Véc_turs

If two vectors _g_-:r & b are parallel then =7 or g = 0, thus Exg ={).
The angle between the vectors a & b can b

e determined by using the
Sine of the 4 definition of the vector pruduct;_
Angle Between ‘E. % E‘
Vectors sinf="—10<9<
|a‘ ‘b

Commutative ; G, W o 'S G e e
Property Cmsg product is m::_t commutative i.e. ax p = E xa but axp = -bxa
Associative The__crc_}.ss prnd_.uct 1s as§u01athE with respect to scalar m,
Property m(axb)=(ma)xb =a>-:(mb)=(uxb)m

¥ Vector product is distributive with TeSpect to vector addition.
Distributive (i).ax(b+c)= axb+axc

Property O R
G _ (ji).(bxc)+a=bxa+cxa

Applications of Vector Product

Beamatrical Geometrically ‘a X bl répresents the area of 5 parallelogram wt;_;se
Meaning

adjacent sides are represented
Unit Vector L to EEY

Both a & b laxp]

by the vectors g & b
gives a unit vector L to both E & B

INCERERIEL| W The area of triangle having two sides q & 3 ;< Eqﬁal - I‘;"‘Bl
_ 2 |

__-___II__._ S
xets-pREPBOOK  ——
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Vectors

Moment of a force F acting at a point A about any other point B is given
by BAx F. |

|

gcalar Triple Product

-l ——

scalar Triple Let a,b,c be three vectors, then abxc is called scalar triple product. It is
product / Box :
Product

denoted by I:a_b c] ;

Scalar Triple If a= a1;+ﬂz}+ﬂ3£ ,B =b|§+bgj+b3f; & c= C]f+_czj+cjkh ,;then

Product in
Terms of
Components *

PRSI i M

abxc= ﬁl bz b3
"l 2 3

Applications of Scalar Triple Product

TN Ul B Geometrically a.bxc represents the volume of parallelopiped having a.b,c
UL BRI as its adjacent sides. *

CAL a If E,E,E are the coterminous edges of a tetrahedron then, volume of
Volume of a '
Tetrah_ed ron , tetrahedron =-é— EE xE

Coplanar - :
Vectors

If a,b,c are coplanar thenabxc=0.

Properties of Scalar Triple Product

(i) - Inscalar triple product the dot and cross are interchangeable. i.e abxc=ax b.c =[E b E]
also [E b E:|=[ bec E]=[E a E] |
= a.(bxc)+b.(exa)+e.(axb)=3a(bxc)
(i)  Ifany two vectors are same in scalar triple product then the product is zero. E*( b x E) =
(i)  For the fundamental unit vectorsi.jxk=1,i.jxi =0.
Vector‘TripIe Product’

Vectnr'T_riple Product

e —
" Only definition is included, further discussion is out of syllabus.
, fu GLscussion 18 Ous of Ay e, S -

XETS - PREP BOOK 121
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. LOGARITHMIC
EXPONENTIAL EQUATIONS

ADDITIONAL TOPIC

Logarithm

If for a positive real number (a = 1), a" =b, then the index m is called the logarithm of -
to the base a. We write it as I -
| log, b=m
‘log’ being the abbreviation of the word ‘logarithm’. Thus,
a"=belog,b=m
where, a” =bis called the exponential form and log b = mis called the lugarithmic
form. |

Log with base = 10 is called common log represented by ‘log’
Log with base = ‘e’ is called natural log represented by “In’

" Exponential form | " Logarithmic form
35 = 243 Logs243 =5

2'=16 | Log16 = 4
3°=1 Logil =0
1

| 3
83 =2 log, 2 -

Laws of -Logarit

el v
| e sty |

hm

*u.r i -Gy ':".-'I"'" .....

r.;i'_'_t',:a I._' e :.1 "'r‘
fH* log,, (” ””) =log, m+ log, n,
1 "'-"“i':f; LTl

‘Product:Eormula’
' oy jo ¥ ] : rJ 3" i}:r__l :T:.‘- ‘I"IF L4 ..-' _-';.-IJ-'.iirii-'..ll_F L
ESecsen s Bt s where, a, m are positive and g # |

P
- e T THLL s e = T -y
" '

v : . .""-: "_- I. e _-'_'_I._,_ ! ; }F__ :rl m .

e i « . L Fmrl’ 10 Shioy . lﬂ m .

“Quotient Formula’, -5 Ba n B, m—log,
e e ."r;,..-,:‘;;-.';;,'..l:j-l_.".:_‘:": ' WhEI'E, a, m ar€ positive and ad -',é 1

e e SR R A (m")=nlog, m,

Power-Formula "+ " ) Ba ) q M,

ST : @8 Where, a, m are positive and g # 1

& Rl - i = N FRasas a = b oim
LA ., o §— g e -ryw - aBF g PRSP Mp—
W e T gt et T e
i i -] k] - B o A i ol

R e e log,, m i
RO SRl log m=—20"" g, | log m
‘chanaing Formula::: IRk D I0g, M=
Base changing F":Jf,‘l;;l;'-i1‘2'7:“1 log,, n " logn
GO i AL where m, n, a are positive andn#1,q+1
R log, axlog, b=1 | ———

. 4. { - O _'_.' Whel-e : . s
Reciprocal relation . | a, b 1‘“ € positive and ng

| sthac Rl log, b
O R B N IR If log, m =log, n, then m =, 5

tequal to 1.

lﬂgbl a=

——————————— s — e —— — :
KETS - PREP BOOK R A
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: Logarithmic and Exponentia] Equati;:na
h /—_——_—\'
 Key Facts '

1 Logarithm of 1 to any base is equal to zero. i.e.,
s log, 1=0 ,wherea>0,a#0
Logarithm of any number to the same base is 1.
2 1.e.,log,a=1,wherea>0,a#1
3. | a"*®* = x , where a and x are positife, a#l

Useful Results

1. | log,,10=1, since 10' =10, -

2. | log,, 100 =2, since 10° =100,

3 log,, 10000 = 4, since 10* =10000,

| | 4. | log,0.01=-2, since 107 =0.01,

5. | log,, 0.001=-3, since’10™ = 0.001,

6. | log,1=0,since10’ =1,
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QUADRATIC INEQUALITIES

ADDITIONAL TOPIC
INTRODUCTIONE

Inequalities are expressed by the following four symbols:
> (greater than) ; < (less than) ; |
> (greater than or equal to); _

< (less than or equal to). |
Working procedure for solving a Quadratic Inequality

(i) To solve an inequality, we first convert the inequality into an equation. The equation thus

formed is called the associated equation or the corresponding equation.

(i)  Solutions of the associated equation are called boundary numbers for the inequality.

(iii) If a rational expression oceurs In an inequality, then the numbers where the denominator

vanishes are not points in the: domain of the rational expression. These numbers are called
free boundary numbers.

(iv)  Boundary numbers are part of the solution set 1f equality sign also occurs in the given

mequallty, but free bﬂundary numbers are never part of the solution set since the given

expression 1s not defined at these points.

(v)  After finding the boundary numbers, locate them on the rea]

line. The real line will be
divided into a number of distinct regions. |

(vi) To determine which of the regions belong to the solution Sel, we check the inequality by

L .1

an arbitrary test point selected from each region,

(vi)  The regions whose test points satisfy the mequahty are in the solution set.

(viii)  Union of all such region constitutes the solution set of the inequality
Tricks - |

(x—a)(x- b)-cz0=>x-::anrx:=-b for a <p

(.r a)(x b){Oﬁa{x{b for a<p

x‘-::a::r—-a-::x-::a

Bl W B —

xlpa:&x{—aorx::a
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