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0. The sum of Money received in future is|less valuable{then I is
today.

0. RS.100 note given today is More valuable than Rs. 100 note given
a year later due to following reasons:

I
J J J J
Risk liquidity Inflation opportunity
factor Preference cost
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SIMPLE COMPOUNP
INTEREST INTEREST

U U

- Interest is calculated — Interestis calculated

Uniformly|on original onjnew Principal | 1-¢

Amount (P¥i) every year.

> Here, Principal — Here, Principal keeps
Remains constant on changing every
year.




(A) SIMPLE INTEREST

WHERE,
P= Puincipad

¥ = Rate of intendt
Cin Decinat)

t = N0 O0F YeoH

A - ANOUﬂt




# SHOKTCUTS FOR SIMPLE INTEREST

@ 1£'r"is the simple rate of Interest, then Amt becomes

double of itselfin
r

€9: Ta how Many yeo! & Cuw of RONCY beConU

dovble of THIUE 4+ Vo) §: 17

R 10
@ £ is the simple rate of Interest, then Amt becomes

triple of itself in
r




2q: A Sud 0f Monty douvle T+ee\f in 1o Yewmt. The
Ao 0 Yean! T+ would FRiPle Theef e

2 0=\oo o= 100 —\a- -~ A =200 =200
o0 | 10- 00 .
| % =20 94
@ If a Sum Of Money deposited in a bank becomes A, int, Years
and A,in t,years then the Amount deposited initially is

P= A,fz"Aih
Tt
A certain sun of money at Simple Interest Amounts to

™ Rs.2520in 2 yrs and Rs. 2700 in 5 yrs. What is the amount
deposited Initially?




A'=252—0, -t‘-_-_)_ P:A,tz_—ﬂz‘h

A2 =276, v2:=5 X2 -6\  [2620x5 Mt

> 2300 x2 N-
v: 2% 00 NRC =+ 3 =

If sum of Money becomes 'n' times in 1’ years, then It will become
‘m’ times in ( M- . x £ Yne

n-)

¢y TIf & (Orrain Qvw of MM\(\{ i€ dovell in £ yeont Or &
gilen Qv P1e INFAUL | Ta Tow NARY yeam 14 win be

Foun timee )
N=2 m=4 t=2¢§ N -1 _
(-ﬁ)‘ﬁgfzw




(B) COMPOUND INTEREST

Wnewe
@ (‘]-:Y[(H—'\)“—\] 1= % and A= txXM

100 X e\

@ A =P “H)ﬂ M= 00.0f Hnu ©1pounding
done in & yeos.

: While calculating C.1, we need to adjust Interest Rate and
time period according to compounding Frequency

(D T (onpovnded anmvauy, [ =1] | 15 wonposaata noamsy,
=12

(G) IF congounara dodly,

@ T€ (0 N?om-\ed {ew, -0.00vaMy (M= 2
(@ I conposnies Quantenly [oa-y R YYS




# SHORTCUTS FORK COMPOUND INTEREST

1) 1f r' is the compound rate of Interest, then Amount becomes

double of Itself infn= 69 * 0.39 yrs
r

24 Tn what +ine Period Ant depolited ofF Re.12, 000 Wil
becone double G+ Lo/ P-a onpovnded dnnvany J

N= QY 4 9.3¢ "= 25 M
2 4

N G ke

(o0-25%r\2
la 0 ®r\2)




2) If ' is the compound rate of Interest, then Amount becomes

Triple of Itselfinjn=111444 * 0.25 yrs
r

£y Ta what Hne potiod, Ay depotited 0f Re €000 win
beone THIPI ‘at 1S/ P-0 (onpounded anavauy)

=2 A= NV g 38 N= 316 Y

/

R 1 0w

\'s




3) If d’ is the difference between S.1 and C.1 is given for 2 yrs, [then In
such a case 'P'will be §-

2
P=dx (100)
(r)*

e T the diffoun beiwen (1 ond {1 0a A (Atdin
T cur\ Of MOty at §/ Po 1 2 yeent ¢ F | .50

find T G of Moty )

- S0 x 10000 = o0

1S




4) I d’ is the dif ference between S.1 and C.l is given for 3 yrs, thenIn
such a case 'P'will be § -

3
P=d x (100)

¢ (r+300)

€9: ON what (oM, Will +he diffouau detuon 1 am
¢-1 Fon 3 ynt o+ b7/ P& Gnounie do RE-13.3%)

=) 9 =13-29x \006000




# EFFECTIVE RATE OF INTEREST (#0055 ) 5 Py

— Annval Compound Interest rate is called as nominal Interest rate

— But, If Interest is compounded More than once i.e twice, Quarterly,

monthly then the Actual Z Of Interest per year is called effective rate
OF Interest.

Tricks to calculate effective Rate of Interest : @

R 41 x100(3) — oo =Tffechn Rrate.
200

R 41 x oo — 100 = Effectue Rare,
oo Y find




Depranianon| - Py -y (1-4)"

= (L-¥)) XV = noof 4 ¢uraf vaw
li ¥¢

fu- fv of Agset

V= oniginal value of Ascet

Y = N0k of AQYM('?OMM
N = N\ i




# Relationship between present value and future valuve

~ (GRS GHE) whowt, | A = Atcuniiares Valve

e vawe/ Qyn Dye

> [P = A P = Pnecear Yalve/
Y = Nneskn Ve
(H') CAtM vaALve/ PHing

eg: Rs. 5000 deposited today @ 10%Z Pa for 3 years will amount to ?

=5 A=t (\*‘\)"3
= 5000 (.\|)




# Annuity

—> when a fixed amount OF money is Invested for a[Regular|Interval
OF time, It is said to be annuity.

€3: Anil Invested Rs.3,000 every Half-Yearly @ 10% p.a for 2 years.

#I—\l«

Ordinary annvity/annuity reqular :ymmedia’re annvity/Annvity
¥ ve

. ¥
Payment is made payment is Made

at the["end" | at the'beginning”




- Annuity can be calculated Of

N2 J
Money's[Todays|worth Money's [future|Worth

€9: Baak 040 eq: Sinking fund/

Tavesanante.

# SOME NOTATIONS

© A stands for Accumulated value.

5 'C' Stands for Amount Invested every monthly/ Quarterly/
Half-yearly / yearly.

)"’ stands for Interest rate as per plan.

'm stands for no. of times interest is givenin a year.
€)'n' stands for Total no. of times Interest to be given in tenure.




Formulas:
1) Future value of ordinary annuity (FVA):




3) POy yalut 0F Wdindny  AneviN (fvh)

oo — £ = (14 97)

W) Prddax valC OF Tandiog Anadiy | ove




7 =3
10ox MM

©® TF£ Antvahy

If (‘\0!\\1\\\!.
t=¥  A=triz

\200 7
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NoTe |© If QuecTiow
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# SINKING FUNPD
— Money required for|future|purpose.

\L—’——\\/

Peposit is done Peposit is done
only once Regularly for a
specific period

sinking fund = Sum due (A) (Annvity)

FVp-= i[umu]
|




# BANK LOAN TAKEN
l

i

d 4
Loan Taken = Pwincipad (P) Loda Taken =f.v-A

fua=c (1-01+i)"]
{




# APPLICATION OF PRESENT VALUE

@, Capital Expenditure (Investment decision)

— It Means purchasing an asset today in anticipation OF benefits
which would flow across the life OF the Investment.

x4 IF the Pv of cash Inflows is greater than Pv OF the cash outflows,
then the decision should be in favour of Investment.

Eg: Machine A costs Rs. 10,000 and has a useful life of 8 years.
Machine B Costs Rs. 8000 and has a useful life of 6 Years.
Suppose, Machine A generated an annual savings OF Rs.2000
and Machine B generated an annval savings OF Rs. 1800.
Assuming time valuve of money is 107 Pa, which Machine

is Preferable 7




Ol LEASING PR
- It is alfinancial arrangement|under which the owner of the assets
e user of the asse

allows 0 the use the asset For a defined period
of time for a consideration payable over a given period of time.

Eg: A company is considering proposal of purchasing a Machine either
by Making full payment OF Rs. 4000 Or by leasing it for 4 years at an
annval rate of Rs. 1250. Which course of Action is preferable, IF the
Company Can borrow money @ 14% p.a compounded annvally?

> Whn - 1250 (\— [l-lll)-") CASH yaLve - H000

014 o IvB < ¢aftn vave

= F 3Je¥2.\Y *OLEAST A 1t
PREFERARLE -




3.PERPETVITY Joto wing POIPOHity =

-9
— [t is an annuity in which the periodic payment or receipts begin on
a fixed date and continuve Indefinitely or perpetually.

NOTE: Both fayrent ana Tnrowr
VAR thould bl €ddutid
6 (OMNQINTG +0 SQwnl .

(52) | Determine the present'value of perpetuity X 10 per month for infinite period at an effective
rate of interest of 14% p.a.?
(a) T 657 (b) T 757 (c) T857 (d) 957

c=\20 (\oxn) A = (20 _[es2

1= 01y 0-1Y




4. VALUATION OF BOND

— A bond is a debt security in which the company issuing it owes the
holder a debt and is obliged to repay the principal and Interest.

- °, Valve 0+ bond = P.v OF + f.v of Moty

Vee (\+i) Xx@m of
hedd

NoTe : Suppose bond 0F F (560 1S Ha = =

Narned Ax Prusivn of 1o/  then Hen MINPH by
Princol VALt f4 AANWN o ® Priacipad
tarq o) X lioo




9. RATE OF RETURN

nominal rate of
Return

- Inflation is lgnored

> [FoRmecn

NRR =] Poetent valve 0F _ omgma\ valwe of
Tnv Y+t Tavdnui

Dati{ined Valwe 0f Iwesirunt

Real Rate Of
Return

Inflation is considered

 foknutt

] A NRR 4T 100
\+ IR




6. Compounded Annual growth Rate modellCAGR]

- 1t Measures growth rate over the period Of time.

> HoRpulAh f0R (ALVLATLAW (AR

(AR Ea\oq 0+ ¥we end ‘[ eg‘&v "‘3'&:‘\"9 D e
(\1\10\1

ValWe at +he begs

eq: [YEAR | 2013 |20 | 2015 |20tk | 201
mmm

|00
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- A Sequence is a[collection|of numbers arranged in a definite order
and Obtained in succession according to some definite rule.
EXAMPLE:
)1,2,3 4,9
) 1.357,9

3)2,35812
039,27 81

— A sequence that follows a specific Patterns|are called progressions.

Ex: 24,6,8,10 , 39, 27 81




GEOMETRIC HARMONIC
PROGRESSION PROGRESSION

(6:P) (HP)
} Y

Common Difference  Common Ratio Reciprocal of

is constant (C.d) is constant (r) AP

// Not in
syllabus




M.

— when the|Difference/between every 2 consecutive terms is
constant, The Sequence is called A. P,

EG: 3, 5,7 9,11 ...is a sequence of AP,

—> THE first term is denoted by ‘a (f,), common difference is denoted by
d' and THE last ferm is denoted by " (tn) ",

= |Common difference (d) =t -1, _,
— |GENERAL SEQUENCE OF A.P

a,a+d,a+ 2d,a+ 3d...at(n1)d

| " TERM Forwmula tc=- atud
tf\z‘\"—(‘\"”‘;/7 tq- at+éd




— IF 'h, tz/ ty ... .. .. ta aretermsin AP then
@ 1,8k trik t3 XK .. taltk GACiN AP (.d=4d

@) tik tak €3¢ _.tak e AP [C4 = Kd

T LT L\ Y| , (QRY

K

-4
K




O Ct)+ta]
P

M

- SUM OF lgt 'n even natural no

= a(a+))

= SUM OF 1°* 'n' 0dd natural no

S‘\‘:(\

fa=0 [204t0-114d]
2




—> IF Sy is known and t is to be obtained, then use formula

O [=ston ] egfey=6on

@ ITERMSINA.P: a-d,a, atd
Sl = t\ 1 t)—

()4 TERMSIN A.P: a-3d, a-d, a*d, a*3d.
()7 TERMS IN AP : a-2d, a-d, a, a*d, a+2d.

£3 - t\\tl A’tg
g; = S’). rt3




® T+ min = 0 tn o Fmn =0

@ I‘F t?:% /‘t&:_\v_ then 't?&:\ and S?a:.\_(?a*\-\)
2
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QpTF tp =8, ta =t dafe= it |

DTF 5 =, se=r , o [Sprq - - (Fre)

@ It a b C ONe Aenne in Ap, thea
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CONCEPT of F\'M/ sid O0nd H M

(D) ARithueric nean (Aw) - The OUMDOL “ A" i Caia 40

¢ AN betwen 0 0nd b e 8“’“‘ by

/ /

A-0 = b-A
2A =0tk
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Permutations & combinations

@ ol =
@ f\l_ =0 (n-1) (0-2) (0-3).....3.2.1
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® ", =n



(‘\-‘)‘7 i _ )
- = (-

® M, = "'e +x " 2
U g, 5 6p 4y 6P
"? Y '3
@ Total Ovibesr 0f Asmangenent OF N dichacr
oblecte ¢ |

Total Nunber 0F Aswmengenant of A dighiner
ObXat in a Cincolos way i¢ (A-1) 1




@ Nunben 0F Pestnutdnon 0F 0 dighaer 0bIQCA
+aken ‘¥ O+ O +ine

. When O Poshiculos 0bIC(+ ie ot Faken 10
. (\_‘
ANy QONANGRHCAY S Py .
WhAN & PaAco\ 0DI%er i oduaye in(lvded
0 ANy AYHANQRUAY S A JUTR

(D Totol Ouwen of ARRangemed OF 2 Podticard
{hing (VO QLun Aogethes Ot Of N +hinge i¢

(n-2) (A-1)1 waye.



®.
@ .

0 ¢ = 0O\
Y . N2Y
/ ¢
x\’ (‘\_1) \. /7 _g(‘{(’hOﬂ
(\(o:‘\(“:l. 573:]”)(.4)($
0 - (04N Bxan)
‘\c,‘* C_y = Cy

7 -

Relahon between NP, and Oy i€
“' = nP-r
‘\LT




.IF ‘\(x .-_‘\(5 thea Citwen (X =y 0% Xi1y=4Q

0
~“‘c’f“(1+ ..... ¥ N\ - 20
Ny + 0 o Ne s Mg 4N "o
. Co (2 ¢+ Cy ... = 0¢, 40 (g & (g%--- = 2

@ NO . 0Ff CAWNaignt lines = No. of handewaket = Ny

No. 0F TTianglee = Nc,

&
@\ No. 0F Diagnols = ¢y - N 0% NCN-3)




@ Tf +het Ove ‘a" dithner points Qut of Whith
K pointe 0% Collingon  +n

-NO . 0F Ctoaignt lint = ¢y - K +
. No . 0Ff Twiangld = N3 - keg

- No. of Pevanceiogsane = Mmc, . A¢,

®. The autibor 0F (3842 (N whiln ‘0’ dithne QbIeeHs
on be CPIit {040 Fnnee guovpe (ONtining B, < and b

Oblects wnene A= xrett V¢ | Nl
%1 L)t




(eTe REIpTION! AND FUN( TIon!

ART 4 : CgTC

O wnat i¢ gete )
= A S+ it 0 CCongeHon 0Ff well deHned dighinte 0bpjecte”,

2 (ets ow vtuaty denokd by [CAPTHAL ATPRADCH] cutn & X Y, Z @*C
6nd the leMark 0f & Cef st deno4d by LCallaiPhapert o

XYy z.

!’ 7

= TF x ¢ & e+ ond X i G Ny of @ X fe T i€
an Qv of X. -

5 Cynbolicany [ X € x {2 betonge y0 x]
X £ x X doy not blongl o x7]

S EL Collechon of fintt Six €ven fanmd Ao
$=924 6, 8 0 12]



(@ RePRecenTATION OF (ET .

—> [how 8w

PIXT:
J

of aetotibing O tet
(D Tobulon fosim] ROtest Metwod

-> cet ¢ denoted py “[licHagl” au
"Lonud € )" auwin e t

gf' V = (‘7 Q/e)r\/ol\ls
N==%\2 »

A0 QI MEnYS SRy OrBked Y
‘ynaw 5 [ ’

@ CeT— BuILOER NeTHoo | Rile NETHOD

= Cet 10 deconped by

ﬂm'n‘t\j a "
AU v elenende |

WOPONY " Whith ¢ Canieied by

[ X T Oadtyon PR PATY B
g Q& dwuo/ﬂ 0f 2y § .



Ty fu of sess

') S'injl!hn R4 ! on\j 4 ellwat

2) Enfty %+ [nal |oid eex o o olfweat §5 ¢
Cpwi)
3) BEQoal ¢et o Evoy eldwmant (3 SO

= DKt of youw iv A,C,i,o,u$



@ LAuTvaLenT (ET "= Twe e A OGN B 0 tavd 4o W

0QuINONIAY QA TE AnOR " Costdinal AUHbA 0N Cawg ¥
i-e (AN =0n13)]

eq: \¢r A=9112 3)
e B =9%Y 2z

L0 CA) = 0 (8)

(5) CuBCET - A @ X it LAid Y0 be O Cupeet OF +he Cer Y
'If Ny ejtent of ek x ¢ GMo on R\wmnY
0F Lt V" e X C it o tupeer OF Y
and Y 0 (o [ QugenQer] OF 1.

€90 TF A=§123955 B=93s9 +ua[B j0 & Sobler OF A

® TF A=G1u2,3455 8=62,249 =% u s§ Hun
7 / /7
LB&A/ C ¢l




B PROER cpeeT - X 3¢ & foodO ek 08 Y TE ety
eenunt 0F x vewagtl +0 Y Wy 4hod W AXWNAItE 00 N nNN
OF ¥V WWwin i nox Tin x 1¢[Xey

@ DICIOTNT R€T! :- TF +wd (UL nawe N0 €EALNE | in  COANQA -
_\_:( '\ﬂ ﬁ = (v—l

PoweR CET: Set+ OF “[al Poecivie cupgere|’ OF e gQiven cer A
And Tt 1S denoded by P(A) - T4 i 20 Elenent

29 A=7123\f§
A*—; Ty, 820 ?3&/ fuy %2,5%/ 9347
12,9 $2/3/q$}
NR) = &




# coMe Tof NoTE "~
@ EBueRy ter W & Nanex' 0f Titerg

@ Tne “EMpry k" 10 & Supek OF Every cex.
@ A @t onvaining 0 elenenss s [T eupeens ana [T
p«aopw\ Qubseie.

W) AU EQuad Cex€ QO EQUINORNT St Yyt  \jQ-NOsa 3¢ pot “Twe-




() VEnn OIAGRANL -

[ umon OF Two Cexe

[Au AtI+ 0ne
Q158 NCANS U0I0 0

%x

@ INTERSECTIon OF Twd $6T8 -

[ Boih A0 HEen Ty weAion)

Avp

Anb

3) (onPlemMenT OF A CeT %/




(W) DIffeRinte 0F Two ccT : Denokd by “[A=B

h

oA

\

Anp

AN 0@ \AIO 0 A Linin

nox \n %

=

A}

\2

() SynneTaIc DTFFERENE OF Two SETC -
A DB = (R-BJVU(B-A)

X
\ | A-8 0n AnB’
é” -

"1



(®) TufoR1ANT FoRwilAE

D N(AvB) = 0(A) +0(8) — OALANS)

@ N(AvB) = ALA) 40(8) - [TF DILloinr sexc’]
® 0fAns’? = 0(A) -0(AaB) [ A bt nor B]

® n(Bonar = 08)—a(has) (B yr nex nl
® 0N (ADB) = OCA)+0(B) =2 N(ANB)

© 0 (AUBOC) =0 40(8) £ 0L - N (ANB) - ALBAL) —A(ANL)
40 (AASNCO)

@ A(AUBUL) = 0(A) +AEB) 0L . (6 DIgIeinn]



N (ales’) = 0(AAB) = 0LX) - ANE) = Derungans
N (&/0g') = 0 (AvB)) =a(x) -N(NB) | 6w

TMAP NOTE

D N0 0F elements 0 Exaerly +wo OF +he dwnur ¢eas A, B ¢
N(ANS) +n(BaC) 40 (LK) —3 0 (AnBNC)

@ No. OF €levents i ExOetly Qae Of M Ahowr e A,BC

NCA) A0(8) 40() —2 [ a(AaB) 40 Ba) +0dad)] 43 0 (Ad N




2 fed

A
L v
L\\n\)\' Ans
(w*$ A ond B

Aag AN

\\xlg byt

B R’/



3 (o4

1) Connon of 3 sex
(Aagac)

9_) And nc’

3) BnCna’

W) Ancasd’

5) oa\y A (AaBal)

¢) saly 8 (Angal)

1) 00l ( (ans'n0)

g) nwe A8 C
CA'A B'ac’)



H [RELATT ond
> guen w0 bawe  4e Ao B T ADIE 0Ne ewwat

0f "N 10 senied 40 ‘g’

e "Ax8" > \
2e:t . Co&m«xn&?mwr
X y (%, 9)

for eq - R=512 3 U] — x

/ 7/

B=§0,) 4 4 10y 4

Axs =2 (1) (2w (9



NoT

= W

1

Thie Ve A swhanon
fsoom A 40 B Ang N¢

denokd 03 A NN B
X

RanJe - etmanng 0fy

UNGA i Making sanon s




@- FudcT NS
D Fuictzon (A Ko iNGYR REJEAT NAHI HonA (HAZKE)

3‘iun +d SUC A and B TF AU 4we eleneads of Sp’ e an
1Mage in * B8 then +we ‘Aelahon 1¢ Called Funthion FRom A 40 & -

A+t g

)B =§ (1,2) C,5) (3,10) (W17



> (0 - DONOUA
> Many 10 ot
Y=t MONY 18r0nt .
o} A = Smslﬂog(

@ ‘I’g?es of Hnehon

ONC- 00 Funeton & le+ F: A—=8 16 Jiffount elevente o A
NVl dffount leainke i B 1 COE 4o 00L- ONC QW

Injective fHnlhon.

o r\any

®

fa) = 2 fu)=HU Fl3)= 6




Sr of oweeud bame = §(12) (2, 4) (3¢)F

> fh == t0)= ,¥3)=—I Fowy =
Rt 0f (udud faane = %(1/.4), (2,1) (g,.) (v, 1) ¢




(@ ONTo 0% CuRIitTave funetzon (B St mo EAPIA CWren)

¢t £: A=28 TF €O\ ¢ty o & hat AYN @t OnC

Dyp -iNGGC in A Anen fudthon 1C S6id A0 v 0N OA
LR IENIE

Ondoud faint

IH
~N
N

ONTO fn(Kon

-
g
3 )
A



Oneowd Paat = G (1,1) (2,4) (3 9) }

7 ‘1 No4t Ga 8A}0
\“1 faalhon
-9
b

G | Tf Range # -dondin | T Cannod be padl




@ B376( ToA Foathon -

A Fothon @hith 18 | 00C-00C GnQ ONAD | V2 Ca\ed
BCenon. |

(W) Tdeatity fathon : - FETAL=0C]  (Tapok = outpt)
®) (Conttont fyathon - [Fla) =

@ Edval Fpthon - F) =9
= 9(x) = TNk 3(“:12*21\

@ TIaTo funtbon - 1€+ ¥ A— B TITFf +hod Cxitct @ Cinqie
digMeny in B waving 00 Py - .U( A e v 2 g
+0 be In40 fualkon '

( B ha o ¢grawe Clued)



@ Volwe 0Ff & Polyaomial

poynomial P(X) = A2-324R (Quoaviand)
TP = Ay Clintos)
PO = N3 _aa24unts (Luvid)

TF FCx) e any Fuathon OF X' 4nea F(K) i0 +ra Volve
0+ Funexon \,;lm\ A= K.

¢q: F(2) i€+ vawe of funtHon Qhn X =2

€9: Tf F(A) = 3x3 —2x? +yx -0
= Fiod feo)  £(2), (-1



Cowhon |: F(R)= 32°2_2aa2 +HA-10
+(0) = 3(9)-2(0) 4% (0) -0

(o) = -Vvo
£(2) =3x8 -2%x0 4 8 o
= 1“—8 +Z-00
f2) =1y
C\) 3__:5 1_12:‘(903 -4 -10

-—
—
—
—
-—
-

' 9



—7 To Find 4ve Donain had Range 0f fntnon

SHf S

:@ WHIR  +he  fHaton in $he foam

@ Doman = 3 AW XER for Witk Hu F(R) exier 4nd

1 Maning fol

I?xcwae e VAo OF X Pw odwith F L) i N

neel 0n MLBAIRglUL

To find +he Range , expsius 'x/ i Hotns of Y/
Range - ‘}? A Nalva "of Y er fon Whn £y) he exifﬂ’{

dad ¢ Meanmjm

|



H (OMPorTTE Fun¢ TTOM!L

IFg__—E>«'4 £ o X

N S

CoHfoti fattion
TF F0 Gad 1) 68 4y fuathiont 0f (2/ -
£ F (9] V¢ 0 conporite  Fuattion

Cybetitor ' gL’ inCieas OF ‘=’ {a £(1)

¥ 9[fn)] 1¢ a (OMposite  funlhion




3L+ S

—
S

IF fWr)
J(x) = 2%+

_g—;ﬂ__:

TN

+ (3 )]

- 9(fn]



NoTe | -

(Fog) (11 = § T3]

(30F) (1) =9 [FW]

(FoF) () = F (F0]
(jOj) (%) ;3[3(17]



Trveree 0F A Func Trod

= TE y=1C1) i¢ 00y fyntrion 0F X +wn [x= $'(y)] is
aned” Hhe Tpvonte “Racnon.

Stepe +o find  Tavorte OF Gay fathon
© Jer y =+
@ now, cinlify 0nd fiod X/ Wn dam of Y e [X=FQ)
@ Now, Reflate ‘47 by ‘%W et [T

¢y F) =xtv, y=x44 o X=9-4 L) XM

P [Tovall of o Swthon 00 €ritk Tf Funlrion 1L Dne—one
and onyo. (. f_B_Qi(Ch’\JL




TYPES Of RELATIONS

B9 IF A =19%123]
Rxn = 3 (V1) G2) ,3) (20 (22) (2,3) (3)) (32) (3,3);

R .~

A X

G | Pnodutr Sex ke Some  eleMentt (a a) foam selation
MC hofa  (ndiyc g




@ CYMMETRTC RElATzONW

If (0, b) €R Awn (b a) €R +Ann RriAvion 18
SymmetHic /

Eq: #3 = 1 Q) (3) 10 (z,t)g (W

Pu = ¢ (0 (22) (33)% €~
- R
@ “[nanti Hive Reldtion

Tf (o,b) R (v ) eR then (4,0ER then Relation is
TR AN NG /

g ®s =902 (3 9] TV Sx Rv
Re =5 Q) (2,3 0,1 (32 (33)) Tx £x RV




Rq—: 3(\/” (2/1) (3/375 R\//S\//'T\/

@ EQULVALENCE RELATZON -
If a0 Relation (¢ Refiexive, CyMMeinic Qnd THANCLifive

Haea Rarahon {¢ Eduivaleni T 100 on
€1 A Relahon 1o pavaued o cet € Rx X Tv
> Y ie Peraned +to” A=70b i Lg 10
Ang=s @ol Copl (@0 Rx sv T

Ccar ((c,b) (ubff 3 v s T €

“?? (a,a) (b)) (av) (b ) () (o) (b))
Rx @x Tx



N \ \ A |
l { A rUAA !
*'.-\ (\( \ A
|
14 3 N
¢ 0 -
& J 7
& -\
& +994 D] 5
| .
/i
l
—_— - )
—> § <& —
' \;il'\ -
ot hond it o)
=2 [T 4
———

— \
iy
Apply  Yhe
e SE= n
§ 5) e
Iu‘!’ =
X — 0
|
Hi
il
sy | s
|

> o 0

\Tenihin

Nalue

Queation

meana

1)

o

A\
NS

put

LHYL = Romel




13) Shoandosd  Sommuld.

| ,\\, \,\\ SUmA. B ( ‘;*‘H" FLIAL > (0 (%)

q( ,)

Y 1RY D Apply dhe \‘“wi\";w.’ value in Yhe

O\ 0 \ ‘\ ‘_l
)

)9t . Denovuinator ot eounk 4o 2er0 Ahen
apply e Vimihwa value 4o the entive

Question L Omd ool Ahe  Avawen
(Neno £ o) 4

f-'j> 4E Dean = o Hthon DO NOT apply the \irmﬂiw%

Donpwminator

lolue  faskead ! of hat e (Qawn

A) httoyize (L Quadvratic /,Jub}.g.icx,,p;mun )

_B) RaBenalize. ( Squave Yoot wala Rims o

Pddibon oy’ [ Subtradion }
O we  shandavd foeoula .

J

N\ o '\'\.n'\ : i 0 _0)
) x——on | - g

||
=)
o




a\\vio

UA \
,,,,, L

”\ 1) \s, 1 k
D) Wholtves 18 added o) , The




[ | S 0\ 'I
~ ' "\ - \
3 | ¢ —~ 0,5 { \ »,‘t;\\mx n.\l)\ g

L Polynomial

I =+ _iL__ — = —3

I\ B e Y =

\/

7 X - \%) )
(o -effident of ‘higheat powet gb x e

|

* Deqice of Ni Uu} of D DQBO(_E Q%Q&D — = D:;j,,c-@

(.-4

N >DeogotD
|

~

)

\/J

_— o
[ : - “ . ,-)‘
lo-efficiont of highest 'rmv\lor af ¢ N _ uwdeBnen .

e \l

7 | T



43 ?}p\‘esen{uh'ovx of \E(#)\

S { A % " 'y I"
N\ envnle ( () = 0O 0OV «KA LAWALS, \[D\1A¢ DF
RPS — 1) GO
f O 1
2) np e (8,5 —— - '
e ——
2 l :
” [ ®
N . ol - — —~
\ (,Oﬂ*\nuhg =
=T - SN C [ )
1 o (heck Wwhethey flx) is conhnupuA QT D¢ t‘ O o =

()= 4 0x) = L s ygnef]
x - a R oicpo i

) i i/':f,; A/(l'lﬁ{i}'[/ C‘[ come Jl“”é@? L{ H(EL!Z'DI“ 4 =

7

\n) lonilbont Buackion : =K, it /& (onhnuows (o —
Yeal volues of 3¢ —

i

(\ ” . 4 . A ~

b ,,r,:_nl"i(/jy,’;V/('l/ Funebion jf i ‘/’-/7/7’/‘{/;”(&" for all ‘15.(7,/*‘[ n

oF o 3

,,[.) Eﬂ}l’ﬂnﬂ[ (1[."7[./](’[/1 j( }‘J I[},’_d}jp@/}?;.[,\/ a,.»L*{ 14' i ('L’,QW/

| /'-"l"./yllz,‘."ll./th[ _—
| For all Yool Valuet of oc . excmpt thote |lalues of e wihere—

Deno minahor = O-




0 ) -f;: Emebon © f (3x).'= lonx . it is tonknow foy fnonb;uf

= real \alues oF X

' s A
{j modulws  Binchion : 7} it Conbinupws For all yeol Values ofF

X .




Differential Calculus

@4 (x") = a.
d X

@_d- (Cr) :ex
dx

@ d (0") = Ox.\oga
a

W 4 (k)
d

"
o

G d (ogr) =
d X X
d -
© d X (;() o
® 4 (f7) =\
dx 2 Jx



A_(U-V)':“g\\l, tV-duY

d x d X

dX
@-‘L(_‘L) = VM _u.dv e‘g:'\9/vlt
dx v d X d K e
= dn d7/d¢
|
If £(x,4) = 0 (Iupricr fyacxon)
dy - - [DewNNh'vc w-§-t 'x' Kkeeging 'y (oattan )

d X DENWAMWE WXt 'y’ ke@ping 'R’ conftam



TF x™ oy = (ary) ™, dnea

T¢ ax> 4201y + by’ = 0, +ven

-1
/, &

If feacmon [xf-y% |- g 4 dy




(1) Siofe of Haageat = 49/, (grodien )

@ Clope 0+ nonnad = —'/ddldy(

1 = ‘H“/ thea () >0 ’In(n(minﬂ fNatnon
t'(x) <0 ) De(yeaing fuacron

. S
@ fon_rinine) naxina: @ find £(x) @ lex f'“’-‘—°<,=

@ f'(n) @ Cubthivte yale of x inf'(0)
@ f" ( 'l) If ‘F"(‘l)? 0, AT

P (n) 29, paxino




o ,/ 7T J

L.

&

7“* A/J,D//caﬁ of _ Dodualives 7 |

Q (— Iofn| al (o5t _ B S il ,
(= lasiable (pst + fxed lost . }

A

I v !
i [ e /on ot dexn DL S
|l b L, 2800y '
=  : no.of Thema Jndepondent of e |
e o ] _ maonubchived |

_;_&Q\i}ijn @n G put oc =0 4hen
| RS (= fixed (ost.

12 Bvge (or = C

. 1

~ | Houginol fox = d U L
‘ aac
{

— .L&hj Demaownded

xﬁx‘@_’fg&m,_y‘mme => R

- S e

PRI e
- o _\_@_jmanuhuhn ed .

A\r3weuenue= R =X, = P

H(lﬁrgfna\- veyenue = DC‘Kﬁ '{D dk

— s
’ i

\‘_@‘hoﬁk = R-C — =5 )

Ryeak even poiint = R=(

\;T_




A
F ()

L: N
() >0 £ (x)<0 .
U J,

B0 s svpunl Frendib00) 55
.‘hux_cmin_g, - ‘}Q(\QO&A‘\'V\L},

——
——
———— _
— e ———
——
——

e ——————
—
——




Integral calculus

®Y1‘\d')( = XﬂH tC ‘@Yd_":mw'nﬂ
Nt x
X
d’d'l:d +r e
@ f { dX = A 4+ @Y ]
@gexdl =€x+c @Y‘delel_x\-(
@ .f@“ v = 94_“'“
o




"

\
L tog re

la

x+Aa

= \ (og\c\—\—x \+c
|03| X+Iter) tc

\0g | X * Jx-a- | +¢



x@’-® @ @

[
j 4
J’
!

e* [FO £ ()] dx = e™ . [F0] v ¢

J x> a2 dn

{1*-0> 4%

-
-—

-
-

l0g | £(%)] 2 ¢

X I xrtar ‘\'d_" |03 "X’rh’u'l’rt

2

X 1x*_a% -
2

2

o’ Vog |k ¥ rar| +¢

2~



Iowgﬂah'on b3 Pon (LAE)

®@ ffm dx = ff(l-)dt
a a
b [
f\‘-m a1 = -r{—mn
o b
0 b
f%(x) dX = fem)u\ a—‘{—méx, 0<ceb
o 0 ¢



fa-F(x) ax
-4

o
2 "fm dx  If FL-x) = £(X)
0

- 0 , T FC-2) = - F()
o
@ f Jn :) l = G/Q_
5 I'xx fo-x
b
f H dx 9| X = b-6
o 0+ D >




