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Ye+Y= 2 

ye 2 

’iny+In e=(2-) 

We swap te rle 

On He 

Y= f«) 

Howove, 

inijeetive 

he 

invese a fo 
f is inverfble 

We alo Can 

doma n 

So, 9(r00) 

) In y + x- In (2-y) 
In(2-)- boy 

for isfane, 

one-to-one ank Onto boh. 

Donan 

X = 

2 

tor 

Co-bouain 

In 2-y 

tn 

-) 

if ad onl if tu foe 

Surjestive 

Bijutive/ preto-me eonrerpmdene 
invent a faretin eori deing 

Hhe 

S tee inve 

fo 

the invetel 

s6)>x,wheu f: (o, )’ (o.) 
x is inkegor Domain 

ttue 

Range. 

Co-pouain, 

We can take He 

inveve oit ofet to 



bo. 

We 

fo)= x 

for 

Hei mle. 

twith 

Trpoufrt: 

Cheekny One-to- one 

so, inventible fe Cau be onilera 

ne-to-one / injeetive fa, Thu, Hhe quertim 

elemen 
asues 

Gien, 
s4)= t5 

X, -6 

X= 

Hiry to ehk if a fo is 

d()= 

Domain of s() = Pange f f= 

a it is bon-nagotve 

S(4)f) 

is oneto-ou if fon tvo difet douain 
the tollohing equaton 

iages fom 

is a One-to 

t5 

Ds it ohe-fo-one ? 

+5) (-) -(%-) e+5) 



We al can 

not. 
deveas ing f to idenhfy if a fo is 

hen 
One to- one 

Eeauple: 

Is 

We 

if f«) 
Calinllek ton all x 

is ineleaing 
welr, 

Ho/euee, 

speeifially, 

Yuen 

Hae 

a 

ts sx) >o, don all 
the fo is 

s)= 

he funetion 

a striefy insaning aul a 
foiety denerine - both 
One-to-one 

is alsoys inaming. 

has tae deriuae 
is gaealer taas o(0) 

tHt is, it is 

one-t-ue 

he- o-ne 

3X 

So, 

We Cau 

tue-to ne ) x¬IR. 

not onu-fo-6n. 

if it ts kfnal f)- , R 

ae 



Qurtie 

Cubie 
quactratie 

Liner 
Con start 

None 

the hiyhet 

Anse 
degre ? 

fution 

Devu Biynonin 

means 

+ 1 

+ 2 

h" 

3 

Polynomiad of dgee 3 

2 

coetfiuents 

S(a)= 4,+a,x+ anx 

order of Degree ot tha polymial 

mmbets 

Sny. 

poweors of olves ondy non- negafie inlegers 

Hat ha he below form: 

known 
real 

+ 

43 

laylors Sexies 

For instarne, 

Gunnaly. 

Polynomial 

Considot a polynomia( 



G. The fo 

Answer : 

s) =o, is it a polynomiad ? 

Roots of po lynomials 

Yes, its a poly momia. Bt. 
is degre is undefined 

Given a polynomialt)= (r-a) (a-b), 
ind Hhe roots a 

Roots ore, 

Here, 

below 

Arothur polynomiak, 

Somaimas, noots coyld be repeated. For instanee, 

(-a)(b)= 0 
t) =0 

Xa, X=b 

sC)=0 )) 

So, roots are 

Repeatel oots 

Multiplicity of Rofs: 

L=22 

YOot 2 ban multipliity 3 
Yoot -4 han mulipiuty 4 

he 

|X= 2, 2, 2 

We Can 

I the multiplicity of rofs a Khoon, 
prouides in formation 



För instanee, 

Soy 

Hee, maximvn powr of x is 

Root 

-1 

Hed's soy 

-2 

cUICUe 

si) = e-j (c+ 1) | Rots -) 

ye have 

-4x+4) (+ 1) 
= (-+yx+yá t4) 

(a-3^ t4) 

incveases to ight 
and decYeases to, left 

Positive coefficjent 

Shape of the graph 

Holtiplicty 
2. 

5 

3 

3. 

X=2 

polynomial 

Multipiaty 

so, multiplicity prevides information whether a graph 
touches on intoeuts he covesprling axis. 

Because the oot 2 
|has multiplicity 2 (uhich 
is even) the graph 
just touches x- axis. 

The ro ot 

2. 

2, -1 

odd mutiplicity so, 
The qrraph (rrsses the 

ais. 

Touches 
Touchy/ Cros}6s Xaxis 

Cmsses 

Crsses 
Touehen 

han 



Now, 
So, 

Powerr Series 
Laets consider a speia ype of intrife syies, namely 
the powor sees, whuh han the 

for ye numbers On, cund e. 
pameten. 

Gongrally. 

n=0 

f«) = 

A nUmber ot fo' can be repesentel 
power seies : For instne. : 

x) = 

tolloni ng forn : 

Hou, x is the 

’Smoot fo 

if a f is infindely dijeunhable , 
can be represenfed 

Jor 

Power sees of he form 

Co tc, (X-a)+ Ca (-a)+ G(-a)+ 

to) is dituentiab infinitaly ange tinus 

C + 2C4 (x-a) + 3C (K-a) 



s)= 
Sa) = 

’ s(a) = 

Thus ye 

2 C2 t 

2C2 

whun 

Tayley Srien; 

3.2.C3 (-a) 

3. 2. Cz t 344 K-a)+ 

6. Cz 

obtain, in qenal, 

2 

n Cn 

a 0, we get 
3! 

Maelawin Seien 

a 

3 

f) 

Tay lon Series 
if 

21 

infinitaly a poin 'a 

Hel's amume that f) han a 
power seris expansion af x= 
radioUs of convergenee R0, then 

serien expansion of t) ts te betou 

t 

fa fo is frivahase 
af 

31 

sa)+ $(a). (K-a) + fa). -a) 

ghbonet. tue porr 

the. 

2| 

the fn anl if faylr 

sorm: 



· Find Taylor's seien for f)=e af x=o 

s(x) 

Here 

e 

50) 

D Find 

s'a).(-a) 

1 

s"o) =e 

2| 

Here, a=0 

+ 

s'6)= 1 9+o) = 1 

2| 

44 22 

31 
+ 

nd Taylerr seien of Sinx = f() 

+ 

of terms being considered. 

31 



be "o, 

Th, 

Whee 

We. 

We Cen 

t() = 

kel's agpwoxí nake to) al the 
tuplay Tayav's seris fon th. By al. 

Xa0. 

f(x)= Sosx 

Hh- appirinafon 

= 1 

1 

aeono 

3) 

J) = slo) + s(0).ko+ o). 0) ) (eo)' 

s) 
= 1 

31 

is the tst kuniuafie 

11 

+ 

2| 

2| 

can be oufendek fanfhe 

51 

2| 
3 

31 

calelalal af 

x vale to 

deriahie pespetiag 

s 

3) 

f Sin () 



Suun 

Whee 

When 

Jhene 

gebmetrie 

Thws. 

n 

finte 

n’ 

The tottus 

ar ar, an 

Commikorung 

15t teru 

qaometmie seues poer n 

Coumon batio 

Conile Hat 
geeies. That is 

lim () 
So, 

Qhal happens if r1 ? 

gain 
-, rt1 

ar" arnH 

Fom instane, 

anh 

So. NO" 

)ank 
K=0 

he have 

n’od. 
1. if rurek to te powern n,' appmoakes to 

a 

(Known 

O25 

ht 

a (t ) 

Hee tH teu 
ineeaming 

lommon atio ) 

ntI 

infinite 
So, any fraton 

=0"000976 

kaps 
n is inueamny 

tom rS. So, Hu term 
beomes 



So, if we comiler 

23 

K>3 

K=0 

. what 

=? 

24 

(1*4) 

a= 1 

Ke 1 

Siailerdy 

n-1 

1+ 

K-I 

btain forn 

nt! 

Y-| 

K-3 

+ 
2 

1 

fon te 

= 

1 

4 1-4 

whene a 1. 

{1, , r ... 

tt 

1- ti 

=x 2 = 4 

8 06 

qeemetie scqunee 

3 

it is in fik geometie 

+ 

2 

1 + 2n +3 t 4r+ 

when, infinite 

+ 

K 

32 

+ 

2 3 4) 

1 

Conollcoxy : Conide teaf >o aud rKL, Hen 

a 



By takins doiatie 

d 

At RH S, 

So, 

Caleulafe 

2 

3 

K0 

2 

3 
t 2 

i(1* 1 + 2. 

dh 

32 

Ka 

( 

(t-H) 

+ 3. 

3. t 

2 
3 

3 

2 

3 

1+ 2. y+ 3. Yt ta 

3k 

(k=� 

-44+r+rt ) = 0+142v+3 

d (-) 

we 

2 

3 

ob tain 

-1 

(1-4) 

1-1 

K>] 

-) 

L.H.S 

1+23.t+ 

k-1 

) 

2-1 

- f- | 

2 

3-1 

A 



Conbinafons 



L Example 
How marny poker hands of five caruds can be 

dlealt from a stondord deek of 52 Cards ? 

c(sa,5) = 

Also, how many ways are there to seleck 
47 Conds from a stondard deck of 52 

cads. 

52! 

Ne use 

47| S| 

We creae coubinahon of ive frou He the 
Ouailable poker pool. 

c(p,r)= 

Second pat 

2, 598,960 

C(5a,47) = 

means he SOme 

to find he numbor of ways fo seleel 4 
.Cods ftom a set of 52 Cands. 

521 

47| S1 

= 

Cn,r)= 

He haUe 

52| 

47! (52-r! 

I orolaruy : Let n and r be nonnegatiue el 
indeqors ith Kn, Then, 

e(n, n-r) 



Prooof: 

and c(n, n-r)= 

C (o,)= 

mission. 

An Swer: 

A group of 30 people haue been trained 
as astPonauts to ao go on he first mission 
to Moars. 

n 

(-r)! n-n+)! 

problm. so, 
would be: 

(o-)! r) 

How many ways ae there to select 
cnew of six people to qo gn this 

Nwnber ways to seleet six ¢hews 
avai lable pool woull be eoubinata 

nmber f sueh conbinaAios 

e (30, 6) 
30 x 29x 28* 27x 26x 25 

61 

301 

241 61 



Hoy may permutatios of He leers 
ABCDE FG confain : 

the sfring BeD 

the shring 

strings 
strings 

( the 

CFGA 

BA anc GF 

string 

ABC and DE 

the strings 

ABc DE 

1 

BCD' 
So, 1t shoulA be 

CBA 

g 

ABe 

BA GF " e " 

2. 3 

ABC and cDE 

2. 3 4 5 

2. 3 L4 5 

2 

Thro B's ih 

and BED 

ae not 

hE 3 4 

5|= 120 

4l= 24 

Answest: 

zeo. 

5|= |20 

4!= 24 

in diferenf loatio 
possible. So, 

3|=6 



Examples: 

G. How many ways, ane here to seleet a first-pbize 
winnut, a second priye aoinnen and a taindpríke 
oinner from a pool of to0 ernfostant ? 

Answert; 

So, it is a permutafon 
count problem, Thee 

Hu, anyone uld be 1t-prí zz winng 

400 Pa 

A liertnafively, 
wing the 

qst prize 
n ay s 

100 

1001 

(loo-3)! 971 

Iask 

prize 

99 

The ooblem con be done 
Proluf mife. 

98 

-Prize 

As perr the prlut mile. 

? 

Ans. 

Kinne 
100 x 99 x9 



I cobinafion 
By definition, the nunber of rcombinaton 
of a sel of n dishind eemert is 

denolek 

and de finad ar 

Lrderestirngly: 1s also known 

n 

coeffiient 

F The Binomial Theorem 

=0 

Coeffieient of binomial 
expre ssion 

A binomial expression is a sum of two toms. 
Consider thal x and y are vaciables and 

n be a nonnegative integer (n o), then 

a Binomia! 

n 

+ 

n-2 2 

the binomi al theorem states that 



Q. What is the coefficient of y in the 
expansion of C2x-3y)25 ? 

25 

=(4 +B 
25 

|0 

Proue 

Z(A+o) 

(22+(3y)) 
25 

/25 J2. 

13 

so, the coeffiient of xy 
of (22-3y)** is 

K=o 
Proue () 

R.H.S= (1+1) 

25 

25| 

1 1 

25-13)! 13| 

Hefs 

13 25 12 

2)-)2"3*e) 

25| 
i2| 131 

2 

13 

13 

12 

2x = A 

2 3 

(0))0) 

12. 13 

assume 

-3y = B 

2 31) 

13 

in the expansin 

B 

+ 
n 

1 



Prove 

4.H.S = 
n 

We can 

k=o 

1) 

()-@))* -(?)")* () 
expand ()+)" 
-()+@) 

RH.S= 3 
(1+2)" 

As, 

n 

K=o 

n 

kis 

Kz0 

-1)" 

1 

= We can 

n-k 

2 

shhown above 

indegeve 
idege 

is an integer 

eapand as 

k=0 



Examples 
. Whot is the expansion of (xty) 

/=0 

4 

Go, 

+ 

Herre, n 

4! 
31 1| 

3 

4 

(25) 
13 

I=0 

4-1 1 

25! 

2 2.1 

25-2)! 3| 

()2Y 

+ X 

z'+ y + 6xy+ &xy' +y" 

Q. What is the eoefficient of xy3 

the expansion of (xty25 

denofes the powee of 

-2 2 

Answerr : We use the binomial coaffiient 
corcept. c0, ) 

25! 

y 

4-4 4 

is the coefficient 

4! 

n- danotes Hhe poweT of X 

12| 13 

3| 1| 

12 13 

y 

Ans 

4-33 

1 3 



Pascals Identily ond Triongle 
Consider that n 
integers and 

RHS = 

n+ 

(o-(k-)(-)! 

(n-k)i(k)! 
n! 

n 

)-)**) 

(+1-k)! k! 
K 

K 

(n+1-K)! kI 
n (0+1) 

(n+1-)] kÊ 

n and k a 

n+1 
K 

n-k >O, Then, 

ni 

n 

n 

k + 

K 

n! (n-k+) 

n (n-k+ 1) 

(h+1-k)! kI 

(o-kt) 

h. H.S 

positive 

h+i)! 

Prrvel 



Pascal's Trciangle 
(8) 

1 1 
1 21 

1|3 371 

for, n3, 
K= 2 

1 4\6/4 1 

(nti 
K 

Cats)' 
(atb) 
Catb) 
Catb) 
(at b)" 

+ 
3 

2 

4 



Inkegation 
Þroeess. 

deiyatve is 
eariy 

het's 

Hotweve 

So, 

We Cn 

How ? 

obtn 

conile 

the 

if 

Tt is dtfiuL 
deiv ative 

equi ualenley 

Oite 

2x Cos(')k 

Straigh fomwal. 

ye 

We too k a 

Hhe 

Cen 

2x Cos (et), hen 
Soluin 

takes 

2.% cos (x')x 

al 

find 

Prroees 

anfi. dei vafie 

fo)= Sin G) 

s)- F«) 

Sin (r) + 

is 

fo whose 

? 

Cos (x') 

2% Cos (). 
F«) 

not alway 
For instanee 

to preolit 
the shape 

We 

fo whose 

eo)4-(-)).V1 
-+ (1-) 7, 

mulipliek ing 

Jlee 



So, We 

Thes, 

Finaly 

Howeve 

Hen We 

heel n fo whose lreiwaliue 
f the form 

-24, F (1-) 

renaininy 

-+(3x*-) 

firding 
otove problen 

-2« () (-(-*) Vr* 

Ca 

K/2 

ame 

F(Z) 

3 

cimpby 

5/2 

in 

} = 1 

Hie 

if we khe 
He deiuatue 

ehainl 

---4e 5/ 

VI-x 

Proiess 

able to sense ta 
aotle 

by 

u, ith 

dy 
dt 

twonll be 



we inlesfi a 

ts, 

obtain 

-x u-| 

2 
3 

ne 

Rep lae. tae oufsretiorn fo 

Anfideniiue 

-2 

Using fenc. als, oe 

-2x 

-(-(-u). uy 

2 

+ C 

duy 



lt Hehod of tosfial Fafons 

Given 5-9 
(at) (u-3) 

Whe 

5%-3 

By 

When , 

n=3 we get We 

5-3 

(1) ( 

quahing 

=A 

e 

We Ca 

o fornetions with compaafively sipler 

tue 

deninaty 

split ta 

A 

(2) -2*+ B -C+ D =0 

at1) 

(a3) + 

B 

c (3+) = 4B 53-3 - 12 

2 

(a-3) 

B1+) + AEr3) 5(1)-3 

B 

B= 3 

-44= 

A= 2 

Ax+ B 

x+1 

A(22+) + B(2x*) +<(aaix-) +D(i) 

3 

-5- 3 =-3 

t= 2 

+ x (B-c +D - 24) +(A-2B+c) 

L H. S * R.H.S 

+ (B-c+ D) 

= 1 

2-1 

1+2+D =4 
D= 4-3 

D 

A-2B+ -2. 

2- 2B+ (-2) = -2 



so, 

4x+ 4x t2 

V2x-xr 

weds 

Thus. 

V2x-x 

2 

4 

? 

=7 

tan' 

da 
V 2x 

Gomilen 

2 
2% 1 

H 

2 

Ltan (2x+)+c 

tan Z te =tan 

4(2)+ 1 

4t 4x t 2 = 4 ( x) + 
4(a't )+ 1 + 1 
4(a'nt4) +1 
4 (r4)'+ 1 

de 

du 

dz 

here e is 

tue lenminao 

V-(azx)+i = V-CCa-i)+ 1 

cenafan! fintegration tor inda finih infaon 
uets pertom alyebraie transfoamaia 

-1) = u. Se, we 

2 

Jlre a 2 

obfain 

Sin' (a-1) + c 



For, 

We 

For, 

finally 

For 

Calelale 

Foro panfial foon methok els 

(+3*-io) x(x+5x-2, -lo 

2=-5, 

K= 2 

s btein 

We obtain 

e*s) a- 2) 

A = 

-1 = 

A (x+5) (-2)+ B (-2)* + c 
A 

B* 

2+4 

+ 3 oN 

B 

245 

2 

+ 

35 

Hese, duyhee f scx) 
Sef 

Huan 

B(-5-2)¬5) + o 

Bxo + C(7) *2 

= -2J 

3 

a5) 

35 



The aboe prsn 
is veny wneful 
nedid in many pooeses 

Het's assme 

We 

Also, 

Thaf is 

Hetis 

I.I = 

H 

we 

in 

toantorm tue prblen to 
by wminy 

SS 

I= (e* 

obtain 

demonsk.A hy taplae anl 
Gausan 

e 

S 

umit is o to oo 

Wit is 

dy = 2rhr 

to C 

Thus, 

S 

27 

where 

-(ea) 

dumny vetiable 

-X 

By vaplang 
te to 

Xy Cateran plane 
Pola coorlinakes 

Vrey 

So, cos'o +-rsing 

2 



is 

drdo 

He 

4 

D, 

2 

So, 

27 

mmslin. 

dfiniho.t 

shgwn in the. 

in He polar 

e-1 

Transformaion to polar coolinfe 

Loith Hue lse eenfe 

Hue 

tree 

2 

cenlol af the miyn 

Then 

27 

D SS 

bubll he 

We can enle 

Coider, 

wmte 

infinitenimall 

twer: 

Consile 

Calelale 

Ths 

repreneitfion 

coonlnle 

Small, Hal 
eonndeing 

ab 

A8 

Pictoial 
The ceLsion 



Here. 

the 

Hhe 

Jhen 

If n is ell 

S 
-

Haplae'* solion 

vatuablo 

Al he eueluakions, 

S 

alullol 

euen 

polan 

e 

These forms hanwour aeilat aefneons. 

1 3. 5. 

comlinal 
Hweuer, 

5/2 

ackz sfal enlen 
NUlt ohtaned hoyk toan forming 

by 

,for n=1, 2, 3 .., 

Prooble. 

nefle t eouputio inveluing 

VI. we 

deriufe 

(n), n=0,2, 4. 

b. , t 

Canlerian oonlinl 

Cau be 

aell. 



I 

( 

Oibe 

4 

4 

4 

2 2 

Ie V 

ton' 

Here 

A 

+ 

(*) 

z (`) 

an 

) 

Lels 

2. 

to. So, we 

Uiny fubenis 
Merem, to gwiteh 

irdeyukoi. 
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