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vad o la[;k,¡ (Digit and Numbers)

vki v/;k;&4 i<+ jgs gSaA xkserh dh mez 14 o"kZ gSA fiNys fnuksa jkr dk rkieku 10°

lsfYl;l FkkA vkexkao dh vkcknh 6000 gSA ,d cksjh esa 30 fdyksxzke pkoy gSA ìFoh ls
eaxy xzg dh nwjh 54-6 fefy;u fdyksehVj gSA izdk'k dh xfr 186282 ehy izfr lsd.M gS]
,slh vusd ckrsa ckrphr dk fgLlk gksrh gSaA

bu lHkh dFkuksa esa 4] 14] 10] 6000] ----- vkfn la[;k,¡ gSa tks 0] 1]2] ---] 5] -----9 vadksa
dh enn ls fy[kh xbZ gSaA bUgsa vU; izdkj ds la[;k ladsrksa ¼I, II, ... IX, X, ....½ dh enn
ls ;k fdlh vkSj la[;k i)fr esa Hkh fy[kk tk ldrk gSA D;k vki fdlh vkSj rjg ls Hkh
la[;kvksa dks O;Dr djus ds mnkgj.k ns ldrs gSa\

dqN vkSj xf.krh; dFku (Some More Mathematical Statements)

Åij ds lHkh dFkuksa esa geus nwjh] /kkfjrk] vk;q] rki] vkcknh] xfr vkfn dks vadksa o vad i)fr
dk mi;ksx dj la[;k dks O;Dr fd;kA

ge dqN vkSj rjg ds dFkuksa dk Hkh mi;ksx djrs gSa] tSls&

 fdlh oxZ dh Hkqtk a gS rks mldk ifjeki 4a gksxkA

 ,d vk;r dh yackbZ l vkSj pkSM+kbZ b gS] bldk {ks=Qy o ifjeki irk djksA

 Þfirk dh vk;q iq= dh vk;q ds nqxus ls 6 o"kZ vf/kd gSß bl dFku dks x = 2y + 6

fy[krs gSaA

 ewy/ku] C;kt vkfn ds chp laca/k lk/kkj.k C;kt ¾ 
ew   n   l- - -× ×

100

 nks js[kk,¡ ,d&nwljs ls  dks.k cukrh gSaA

bu lHkh mnkgj.kksa esa a, l, b, x, y, ew-] n-] l-]  vkfn Hkh fdlh u fdlh la[;k dks
iznf'kZr djrs gSaA bUgsa ^v{kj la[;k,¡* dgrs gSaA

D;k Åij crkbZ xbZ nksuksa izdkj dh la[;kvksa] vadksa esa fy[kh o v{kj la[;kvksa esa
O;Dr la[;kvksa esa dksbZ QdZ fn[kkbZ iM+rk gS\
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,d QdZ rks ;g gS fd 5] 14] 10 vkfn dks vadksa esa fy[kk
x;k gS tcfd a, l, b, x, y, n] l]  vkfn dks o.kZekyk ds
v{kjksa ls O;Dr fd;k x;k gSA

nwljk varj ;g gS fd igys izdkj dh izR;sd la[;k dk ,d
fuf'pr eku gS tcfd v{kj la[;k ds eku vyx&vyx
lanHkksZa esa vyx&vyx gks ldrs gSaA

D;k dksbZ ckr buesa leku Hkh gS\

lksfp,] vki dgk¡&dgk¡ v{kj la[;kvksa dk mi;ksx djrs gSa\

D;k v{kj la[;kvksa esa Hkh tksM+us] ?kVkus] xq.kk&Hkkx dh
lafØ;k,a gks ldrh gSa\

bu lokyksa ij vius lkfFk;ksa ls ppkZ dj ldrs gSaA

chth; O;atd vkSj muds in (Algebraic Expression and their terms)

fiNyh d{kkvksa esa la[;kvksa ds dbZ mnkgj.k vkius ns[ks gksaxs ftuesa v{kj la[;k,¡ mi;ksx esa
vkb±&

tSls] 4a,  
23

4

a
,  a+b+c,  

34

3
r , x2+2x+3, (x+3),  

x

y
,  m–9,  2p + q

buesa ls izR;sd dks ge chth; O;atd ds :i esa igpkurs gSaA

buesa dqN ,d in okys] dqN nks in okys] dqN rhu in okys chth; O;atd gSa]

tSls& 4a, 
23

4

a
,

34

3
r ,  5ax2yz vkfn

,d in okys chth; O;atd gSaA

(x + 3), m – 9,  2p + q  nks in okys chth; O;atd gSaA

m – 9 esa m vkSj – 9 nks in gSa rFkk 2p + q esa nks in 2p vkSj q gS blh izdkj
a + b + c, x2 + 2x + 3 rhu in okys chth; O;atd gSaA ;gk¡ a + b + c esa a igyk] b nwljk
vkSj c rhljk in gSA nwljs mnkgj.k esa x2 igyk in] 2x nwljk in gS 3 rhljk in gSA

D;k vki lksp ldrs gSa fd ;s nks in okys ;k rhu in okys D;ksa gSa tcfd buls
cM+s&cM+s O;atd dsoy ,d&inh; gSaA

fdlh O;atd dk in dsoy la[;k] dsoy v{kj la[;k ;k la[;k o v{kj la[;k dk
xq.kuQy gksrk gSA dksbZ O;atd ,d ;k ,d ls vfèkd inksa ls cuk gksrk gSA fdlh O;atd esa
'+' ;k '–' fpà ls in fuèkkZfjr fd;k tkrk gS '×' ;k '÷' fpà ls ughaA

D;k dqN ,slh v{kj la[;k,a Hkh gSa ftuds
la[;kRed eku fuf'pr gSa\

,d ,slh la[;k  gS(

;fn fdlh o`Ùk dk O;kl D gS rks mldh
ifjf/k P dks ge P = D  fy[krs gSaA ;gk¡
vyx&vyx o`Ùkksa ds fy, D ds eku
vyx&vyx gksaxs vkSj blfy, P ds eku

HkhA ysfdu  dk eku yxHkx 
22

7
 ;k 3-14

gh gksrk gSA

D;k dksbZ ,slh vkSj Hkh v{kj la[;k vki
tkurs gSa\
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mnkgj.k ns[ksa&

1- 3x 2- 2x + 3y 3- –xy – 4x + 35

,d in nks in rhu in

4-
x

yz 5- xy

,d in ,d in

O;atd 2P + P, (x + 3)2, (x–y)2 esa fdrus in gksaxs\ D;k vki crk ldrs gSa\

bu rhuksa O;atdksa dks ns[kus ls ,slk yxrk gS fd buesa izR;sd esa nks&nks in gSa D;ksafd
;s in '+' o '–' fpà ls vyx gks jgs gSa fdarq ,slk ugha gSA ;gk¡ 2P + P = 3P fy[kk tk ldrk
gS] Li"V gS fd 3P ,d in gSA blh izdkj ns[ksa&

(x+3)2 dks ge x2 + 6x + 9 fy[k ldrs gSa] blesa rhu in fn[k jgs gSaA

(x–y)2 dks ge x2 – 2xy + y2 fy[k ldrs gSa] blesa Hkh rhu in gSaA

vkius ns[kk fd O;atdksa esa ge tks in crk jgs Fks] mu O;atdksa dks ljyhd`r djus
ij inksa dh la[;k cny xbZA

vr% ge dg ldrs gSa fd ;fn fdlh O;atd dks mlds ljy :i esa fy[kuk laHko
gks rks mls ljy :i esa fy[kdj mlds inksa dh la[;k fxurs gSaA

cgqin ¼fo'ks"k izdkj dk chth; O;atd½
Polynomials (Special Kinds of Algebraic Expression)

uhps dqN chth; O;atd fn, tk jgs gSa&

x2 + 5x p – 1 x3 – 2x2 + 3x – 7

;s lHkh O;atd ^cgqin* dgs tkrs gSaA D;k dksbZ ,slh fo'ks"k ckr gS tks bu lHkh esa
fn[kkbZ iM+rh gS\

dqN vkSj chth; O;atd nsf[k, tks ^cgqin* ugha gS&

x + 
1

x
, y2 + y½ + 3, p3 – 2p + 3 p , 3x–1

D;k bu pkjksa mnkgj.kksa esa dksbZ ,slh ckr fn[kkbZ iM+rh gS tks igys mnkgj.kksa
ls vyx gS\ buds cgqin ugha gksus dk D;k dkj.k le>k tk ldrk gS\

lHkh O;atdksa] tks cgqin gSa vkSj tks cgqqin ugha gS dh rqyuk dhft,A vius
lkfFk;ksa vkSj f'k{kd ls ppkZ dhft, fd dc ,d O;atd cgqin gksrk gS vkSj dc ugha\

0] 1] 2] 3] 4] -----

iw.kZ la[;k,¡ gSaA
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vki laHkor% bl fu"d"kZ ij igqap x, gksaxs fd ftl chth; O;atd esa v{kj la[;kvksa
dh ?kkrsa iw.kZ la[;k gS ogh cgqin gSA

djds ns[ksa
1- buesa ls dkSu ls cgqin gSa\

(i) S-3 (ii) 5y-3 (iii)
1

p
p



(iv) ax2 + b (v)
1

2 1x  (vi) 5p2 + 2p +1

2- 5 u;s cgqin cuk,¡A

cgqin ds in (Terms of Polynomials)

gesa cgqin ds in fxuuk] cgqin ds xq.kkad irk djuk] cgqin dh ?kkr irk djuk vkfn lh[kuk
gksxkA budh gesa vkxs vko';drk gksxhA cgqin x2 + 3x esa nks in gSa] igyk in x2 vkSj nwljk
3xA blh rjg m3 – 2m2 + 9m + 1 esa pkj in gSa] m3, –2m2, 9m vkSj 1A cgqin 3y esa dsoy
,d in gS 3yA

inksa dh la[;k ds vk/kkj ij cgqin dk uke fu/kkZfjr gksrk gSA pwafd cgqin ,d chth;
O;atd gS vr% blds inksa dks chth; O;atdksa dh rjg gh fxurs gSaA Åij fn, x, mnkgj.kksa esa&

3y ,dinh cgqin gS]

x2 + 3x f}inh cgqin gS]

m3 – 2m2 + 9m + 1 pkjinh; cgqin gSA

lkspsa ,oa ppkZ djsa
1- fdlh cgqin esa inksa dh la[;k fdruh gks ldrh gS] vuar ;k ifjfer (finite)\

2- 2p + p  ,d inh; gS ;k nks inh; gS\

3- (x + 2)2  fdrus in dk O;atd gS\

djds ns[ksa
fuEufyf[kr O;atdksa dks inksa ds vk/kkj ij Nk¡fV,&

(i) 9C (ii)
1

2 2

a
t (iii) 2 22a ab b     (iv)

p

q

(v) 4x y (vi) 2m c (vii) 4 23 1x x 
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cgqin dh ?kkr (Degree of Polynomials)

fdlh cgqin esa dqN vkSj la[;k,¡ gksrh gSa tks cgqin ds inksa esa v{kj la[;k esa fy[kh gksrh gSa]
tSls&

3x5 – 2x4 + 3x3 + 9

bl pkjinh cgqin esa v{kj la[;k x dh ?kkrsa Øe'k% 5] 4 vkSj 3 gSaA buesa
lcls cM+h ?kkr 5 gSA bl fLFkfr esa ßcgqin 3x5 – 2x4 + 3x3 + 9 dh ?kkr ¼Degree

of Polynomial½ 5 gSÞ ;k 3x5 – 2x4 + 3x3 + 9, 5 ?kkr dk cgqin gSA

dqN vkSj mnkgj.k ns[ksa&

x2 + 3 esa cgqin dh ?kkr 2 gSA

x2 – 2x7 + 3x – 1 cgqin dh ?kkr 7 gSA

5y esa cgqin dh ?kkr 1 gSA

cgqin x2y + xy esa cgqin dh ?kkr D;k gksxh\

cgqin x2y + xy esa igys in esa x dh ?kkr 2 gS vkSj y dh ?kkr 1
gSA vr% x2y dh ?kkr 3 gS blh rjg xy dh ?kkr 2 gSA bl izdkj x2y +

xy dh ?kkr 3 gksxhA

djds ns[ksa
1- fuEufyf[kr cgqinksa esa cgqin dh ?kkr Kkr dhft,&

(i) 8 (ii) xyz (iii) uv + uv2 + v3

2- dqN cgqin vki Hkh fyf[k, fQj vius lkfFk;ksa ls ppkZ dj mudh ?kkr Hkh fyf[k,A

vpj cgqin (Constant Polynomials)

vc bl iz'u ij fopkj dhft,&

D;k 6 Hkh ,d chth; O;atd gS\

D;k 6 ,d cgqin Hkh gS\

,slk yxrk gS fd 6 ds lkFk dksbZ v{kj la[;k ugha gS vkSj O;atdksa ds lkekU;
mnkgj.k esa v{kj la[;k rks gksrh gh gS] rks D;k 6 chth; O;atd ugha gS\ ysfdu D;k 6 dks
6x° ds :i esa fy[kk tk ldrk gS\ (x° = 1)

,d ?kkr okys cgqinksa dks
jSf[kd cgqin ¼Linear

Polynomial½ Hkh dgk
tkrk gSA

cgqin xy esa cgqin dh ?kkr
D;k gksxh\ cgqin xy esa nks
pj gSa x vkSj y, nksuksa dh gh
?kkr 1 gSA cgqin 'xy' dh
?kkr bu ?kkrksa ds ;ksx ds
cjkcj ;kuh 2 gSA

dHkh&dHkh la[;k dks v{kjksa }kjk Hkh n'kkZ;k tkrk gS] ,slh fLFkfr esa v{kj la[;k fu;rkad
;k vpj gksrh gSA mnkgj.k ds fy, ax+b esa vxj a vkSj b fu;rkad gS rc] v{kj la[;k
x pj gksxk rFkk a, b vpj gksaxsA
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blesa v{kj la[;k x dh ?kkr 'kwU; gSA 'kwU; ,d iw.kZ la[;k gSA blfy, 6x° ;k 6
Hkh ,d chth; O;atd gS vkSj ,d inh cgqin HkhA

rks ,sls in Hkh] ftlesa dsoy dksbZ la[;k gks] chth; O;atd gksrs gSa] vkSj cgqin HkhA

,sls cgqin dks ̂vpj cgqin* ¼Constant Polynomials½ dgk tkrk gSA ;kus 2] 7] &6] 
3

2
] 122

vkfn vpj cgqin gSaA D;k vki vpj cgqin ds dqN vkSj mnkgj.k cuk ldsaxs\

cgqinksa dk fu:i.k (Representation of Polynomials)

dHkh&dHkh cgqin dks ckj&ckj fy[kus dh vko';drk iM+rh gSA ,sls esa ,d cM+s o yEcs cgqin
dks ckj&ckj fy[kuk gksxkA cgqin dks O;Dr djus dk ,d vkSj :i gSA bl :i esa flQZ ;g
irk pyrk gS fd og cgqin fdl v{kj la[;k esa gSA mlds ckjs esa vkSj dqN irk ugha pyrkA
loky ds lanHkZ esa] fdarq ;g le>k tk ldrk gS fd ;g fdl cgqin ds ckjs esa gSA

;fn fdlh cgqin dh v{kj la[;k x gS rks mls ge p(x), q(x), r(x) vkfn fdlh ls
Hkh O;Dr dj ldrs gSaA ;fn v{kj la[;k y gks rks ,sls cgqin dks p(y), q(y), s(y), t(y) vkfn
ls iznf'kZr dj ldrs gSaA dqN mnkgj.k ns[ksa&

p(x) = 3x5 – 2x4 + 3x3 + 9 t (x) = x6 – 2x7 + 3x – 1

q (y) = 5y s (u) = u2 + 3u3 r (b) = b4 – b2 + 6

blesa p, t, q vkfn ds pquko dk dksbZ vkèkkj ugha gSA fdarq ,d ckj bUgsa pqu fy;k
rks ml loky ds fy, blh v{kj la[;k dk mi;ksx djsaxsA

cgqinksa ds O;kid :i (General form of Polynomials)

uhps ,d ?kkr okys dqN cgqin fn, tk jgs gSa] bUgsa /;kuiwoZd nsf[k,&

p(x) = 2x + 3 q (x) = 2  – x s (x) = 
1 3

  
2 2

x 

r (x) = x + 2 p (x) = 7 x – 4 p (x) = 2(3x + 8)

bu lHkh esa vf/kdre nks in gSaA

lkspsa ,oa ppkZ djsa
D;k vki ,d ?kkr okyk dksbZ ,slk cgqin cuk ldrs gSa ftlesa nks ls vf/kd in gksa\ è;ku
jgs cgqin cukrs le; leku inksa dks bdV~Bk djds fy[ksaA
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Åij ds mnkgj.kksa ds lHkh cgqinksa esa ,d v{kj la[;k vko';d :i ls mifLFkr gSA
nwljs 'kCnksa esa bls ,slk Hkh dg ldrs gSa fd bu cgqinksa esa v{kj la[;k dk xq.kkad 'kwU; ugha

gSA blds vfrfjDr buesa okLrfod la[;k ¼+3, –4, 
1

2
, 2 , 0 vkfn½ Hkh lfEefyr gSA

D;k ge bUgsa ax + b ds :i esa n'kkZ ldrs gSa tgk¡ a vkSj b dksbZ okLrfod fu;r
la[;k,¡ vkSj a  0 gSa\

nwljs mnkgj.k dh ax + b ls rqyuk djs rks&

2  – x = – x + 2

= (–1) x + 2

= a x + b ¼rqyuk djsaA½

;gk¡ a = (–1) tgk¡  a 'kwU; ugha gSA

b = 2  tgk¡  2  ,d okLrfod la[;k gSA

vki ns[k jgs gSa cgqin 2 – x   ax + b ds tSlk gh gSA

,d vkSj cgqin dks ns[ksa&

x = 1 × x

    = 1 × x + 0

    = ax + b

a = 1, b = 0

blfy, cgqin x Hkh ax + b ds :i esa fy[kk tk ldrk gSA vc vki 'ks"k pkj cgqinksa
dks Hkh ax + b ds :i esa fy[ksaA

ax + b dks x ds inksa esa ,d ?kkr dk cgqin ¼js[kh; cgqin½ dgk tkrk gSA tgk¡ a

vkSj b okLrfod fu;r la[;k,¡ gS vkSj a  0

vc bu cgqinksa ij fopkj dhft,&

4x2 + 3x, –y2 + 2, x2 – 4x – 9, 2 m2 – 
3

2
m – 9

;s cgqin ,d v{kj la[;k okys f}?kkr cgqin gSaA bUgsa oxZ cgqin ¼Quadratic

Polynomials½ dgk tkrk gSA bUgsa ge ax2 + bx + c ds :i esa fy[krs gSa tgk¡ a, b vkSj c

okLrfod fu;r la[;k,¡ rFkk a  0 gSA

okLrfod la[;k esa lHkh iw.kkZad] ifjes;
vkSj vifjes; la[;k,a vkrh gSaA

–2, –1, 0, 1, 2, ..., –
1

2
, –

4

5
, –

2

7
,

2 , 7 , ...

v{kj la[;k ds lkFk tks la[;k xq.kk esa
fy[kh xbZ gksrh gS mls xq.kkad dgrs
gSa] tSls& cgqin m3 – 3m2 + 1 esa m3

dk xq.kkad 1 gS] m2 dk xq.kkad &3 gSA

lkspsa% m2 + 1 esa 1 dk xq.kkad D;k
gksxk\
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djds ns[ksa
 1- ik¡p dksbZ oxZ cgqin cukb,A

 2- oxZ cgqin esa vf/kdre fdrus in gks ldrs gSa\

 3- oxZ cgqin esa U;wure fdrus in gks ldrs gSa\

vf/kd ?kkr okys cgqinksa ds O;kid :i

4x3+2x2+5x-7, y4+3y3-5y2+7y, m5-3m2+2, z6-5z5-3z2+2z

vkfn lHkh cgqin gSaA ge ns[k ldrs gSa fd buesa cgqin dh ?kkr c<+rh tk jgh gS
lkFk&lkFk vf/kdre laHko inksa dh la[;k Hkh c<+ jgh gSA bu lc esa x, y, m, z vkfn fd
fofHkUu ?kkrksa ds vykok la[;k,¡ gSaA ;s lHkh okLrfod la[;k,¡ gSa cgqin dh ?kkr mlesa
mifLFkr v{kj la[;k (x, y, m, z) vkfn dh vf/kdre ?kkr ls r; gksrh gSA vr% vf/kdre ?kkr
dk xq.kkad 'kwU; ugha gks ldrkA blfy, geus nks ?kkr okys cgqin esa a  0  dh 'krZ j[khA

cgqinksa ds ckjs esa ge vkxs vkSj i<+saxs lkFk gh v{kj ds vyx&vyx rjg ds iz;ksx
ds ckjs esa Hkh tkusaxsA lHkh ?kkrksa ds fy, cgqin ds vkSj Hkh O;kid :i dks ns[ksaxsA ;g lc
vkxs dh d{kkvksa esa gksxkA D;k vki fn, x, vf/kd ?kkr okys cgqinksa dks Hkh Åij fy[ks x,
ax + b, ax2 + bx + c dh rjg fy[k ldrs gSa\

'kwU; cgqin

;fn fdlh cgqin ds lHkh xq.kkad 0 gks tk,a tSls& ax2 + bx + c esa a = b = c = 0 gks rks gesa
0 feysxkA bls 'kwU; cgqin dgrs gSaA bldh ?kkr vifjHkkf"kr gSA vFkkZr~ bldks izR;sd ?kkr
ds cgqin ds :i esa fy[kk tk ldrk gSA

iz'ukoyh & 4-1
1- fuEufyf[kr O;atdksa esa dkSulk cgqin gS vkSj dkSulk ugha\ vius mÙkj dk dkj.k Hkh

fyf[k,A

(i) 4x2 – 3x + 5 (ii)
3

  z
z

 (iii)   2   3y y 

(iv)
2 3
  

2
x  (v) x10 + y3 + t50

2- fuEufyf[kr esa x2 dk xq.kkad fyf[k,&

(i) 3x2 + 2x2 + 3x + 2 (ii) 3x2 + 1 (iii) 2 – 5x2 + 
1

2
x3

(iv)
2

1
2

x  (v) x4 + x3 + 
1

4
x2
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3- fuEu cgqin esa x dk xq.kkad ,oa vpj in fyf[k,A

(i)
2 1

5
5

x x  (ii) 2 7x (iii) 2 2x 

4- fuEufyf[kr esa ls izR;sd dk ,d mnkgj.k fyf[k,&

(i) ?kkr 4 dk f}inh cgqin (ii) ?kkr 6 dk f=inh cgqin

(iii) ?kkr 5 dk ,dinh cgqin

5- fuEufyf[kr cgqinksa esa izR;sd dh ?kkr fyf[k,&

(i) x3 – 6x2 + x + 1 (ii) y9 – 3y7 + 
3

2
y2 + 4 (iii) 3 – y3z

(iv) x2y – 2x + 1 (v) 5t – 11 (vi) 7

6- fuEufyf[kr cgqinksa esa ls vpj] jSf[kd] f}?kkrh; ,oa f=?kkrh; cgqinksa dks Nk¡fV,&

(i) x3 + x2 + x + 1 (ii) 9x3 (iii) y + y2 + 
3

4

(iv) t + 3 (v) y – y3 (vi) 8

(vii) 22 3x  (viii) P2 – P + 5 (ix)
2

3
x

(x) 4 (xi)
3

4 2

u  (xii)
3

7


cgqin ds 'kwU;d ¼Zeroes of a Polynomial½

cgqin p (x) = x2 + x – 6 esa x = 1, 2, 0 vkfn eku j[kus ij ge ns[krs gSa fd

x = 1 ij] p (1) = 1 + 1 – 6 = – 4

p (1) = – 4

ge dgsaxs x = 1 ds fy, p (x) dk eku – 4 gSA

x = 2 ij

p (2) = 4 + 2 – 6

p (2) = 0

x = 2 ds fy, p (x) dk eku 0 gks tkrk gSA ge dgsaxs fd 2 cgqin p(x) dk 'kwU;d
gSA
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ge dg ldrs gSa fd tc fdlh cgqin dk eku pj ds fdlh eku ds fy, 'kwU; gks
tkrk gS rks pj dk og eku cgqin dk 'kwU;d gksrk gSA

mnkgj.k&1- cgqin p (x) = 2x + 1 dk 'kwU;d Kkr dhft,A

gy % fdlh cgqin dk 'kwU;d Kkr djuk fdlh lehdj.k dk gy Kkr djus ds leku gS]

p (x) = 0 gksus ds fy, gesa x dk og eku pkfg, tks bls larq"V djsA

vFkkZr~ x dk og eku gksxk tc 2x + 1 = 0

2x = –1 ;k x = 
1

2



Li"Vr% p (x) esa x = 
1

2


 j[kus ij 'kwU; izkIr gksxk vr% 

1

2


] p (x) dk ,d 'kwU;d

gSA

mnkgj.k&2- irk dhft, fd D;k 0 vkSj 2] cgqin x2-2x ds 'kwU;d gSa\

gy % ekuk p (x) = x2 – 2x

rc x = 0 j[kus ij

p (0) = (0) – 2 × 0 = 0

;kus 0, p(x) dk ,d 'kwU;d gSA

vc x=2 j[kus ij

p (2) = 22 – 2 × 2

= 4 – 4 = 0

;kus p(x) dk ,d vkSj 'kwU;d 2 gSA

iz'ukoyh & 4-2
1 cgqin 5x3 – 2x2 + 3x – 2 dk eku Kkr dhft, ;fn

(i) x = 0 (ii) x = 1 (iii) x = –2

2 fuEufyf[kr izR;sd cgqin ds fy, P (0), p (–1), p (2), p (3) dk eku Kkr dhft,&

(i) p (x) = 4x3 + 2x2 – 3x + 2 (ii) p (r) = (r – 1) (r + 1)

(iii) p (t) = 
2

3
t2 – 

1

3
 t + 

1

3
(iv) p(y) = (y2 – y + 1) (y + 1)

(v) p (x) = x + 2
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3 irk dhft, fd fn, x, cgqinksa ds lkeus fy[ks eku D;k muds 'kwU;d gSa\

(i) p(x) = 3x + 1 ; x = 
–1

3
(ii) p(x) = x + 2 ; x = –2

(iii) p(x) = 5x – 4 ; x = 
5

4
(iv) p(y) = y2 – 1 ; y = 1, –1

(v) p(t) = (t + 1) (t – 2) ; t = +1, –2 (vi) p(x) = lx + m ; x = 
–m

l

(vii) p(r) = 3r2 – 1 ; r = 
1

3


, 

1

3

4 fuEufyf[kr cgqinksa ds 'kwU;d Kkr dhft,&

(i) p(x) = x + 6 (ii) p(x) = x – 6 (iii) p(y) = 5y

(iv) p(t) = at, a  0, a ,d okLrfod fu;r la[;k gSA

(v) p(r)=cr+d, c0, c, d okLrfod fu;r la[;k,a gSaA

(vi) p(u) = 3u – 6 (vii) r(s) = 2s + 3

(viii) p(x) = 5 – x (ix) q(t) = 
1

2
t – 

2

3

cgqinksa dks tksM+uk vkSj ?kVkuk (Addition and Subtraction of
Polynomials)

geus chth; O;atdksa dks tksM+us vkSj ?kVkus dk vH;kl fd;k gSA ;g Hkh tkuk gS
fd lHkh cgqin chth; O;atd gh gSaA blfy, cgqinksa dk tksM+uk&?kVkuk chth; O;atdksa
ds tksM+us&?kVkus tSlk gh gSA

lHkh inksa dks ns[kdj leku inksa dks bdV~Bk djds muds xq.kkadksa esa tksM+uk@?kVkuk
dj ldrs gSaA

uhps ds mnkgj.kksa dks ns[kks vkSj ;g crkvks fd bUgsa gy djus esa D;k&D;k ckrsa è;ku
esa j[kuh gksrh gSaA

mnkgj.k&3- cgqin 3x3 – x2 + 5x – 4 rFkk 3x2 – 7x + 8 dks tksfM+,A

gy % 3 23  –    5  –  4x x x  ¼;gk¡ ij leku ?kkr ds inksa dks ,d lkFk fy[ksaxs½

     

2

3 2 3 2

3  –  7   8

3 –1 3 5 – 7 –4 8 3   2  –  2   4

x x

x x x x x x

 

       
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mnkgj.k&4- cgqin 3 23
      1

2
y y y    rFkk 4 31

 –  – 3   1
2

y y y   dk ;ksx Kkr

dhft,A

gy % 3 23
 +    + 1

2
y y y

   

4 3

4 3 2 4 3 2

1
   +  –     – 3   1

2

3 1
– 1– 3 1 1    +  –  2   2

2 2

y y y

y y y y y y y y



         
 

mnkgj.k&5- cgqin 29  – 3  –  7x x esa ls 24  + 3  – 2x x dks ?kVkb,A

gy % 29  –  3  –  7x x
24  + 3  – 2x x

–      –      + ¼?kVkus ij fpg~u ifjofrZr gksrs gSa½

     2 29 – 4 –3 – 3 –7 2  5  – 6  – 5x x x x   

mnkgj.k&6- x (z) = 2z2 – 5 + 11z – z3 esa ls   2 3  3  –  5   7  3s z z z z    dks ?kVkb,A

gy % loZizFke nksuksa cgqinksa dks v{kj la[;kvksa dh ?kkrksa ds ?kVrs Øe esa fyf[k,A

( )x z  2 32  –  5  11  –  z z z  ¾ 3 2  2   11  –  5z z z  

rFkk ( )s z  2 33  –  5   7  3z z z   ¾ 3 23  –  5   3    7z z z 

vc ( ) ( )x z s z  3 2  2   11  –  5z z z  
3 23  –  5   3    7z z z 

–     +         –         –

       3 2–1– 3 2 5 11– 3 –5 – 7  z z z   

3 2 – 4   7   8  –  12z z z  

mnkgj.k&7- cgqinksa 23  + 4 – 5 ,  5 + 9  x x x  rFkk 24 –17 – 5x x  dk ;ksxQy Kkr dhft,

,oa ;ksxQy ls izkIr cgqin dh ?kkr crkb,A
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gy % 2–5 3 4x x  ¼ x  dks ?kVrh ?kkrksa ds :i esa fy[kus ij½
     9 5x 

     2– 5 4 – 17x x 

     2 2–5 – 5 3 9 4 4 5 –17   10 16 – 8x x x x       

vr% cgqin 2– 10 16 8x x   dh ?kkr ¾ 2

mnkgj.k&8- p(x) = 3x2 – 8x + 11 rFkk q(x) = –4x2 + 15 ds ;ksxQy esa ls
r(x) = 2x2 – 3x – 1 dks ?kVkb, ,oa izkIr gq, cgqin dh ?kkr crkb,A

gy % igys ge ( )p x  rFkk ( )q x  dk ;ksx djrs gSa&

p(x) + q(x) = 3x2 – 8x + 11

–4x2       + 15

          (3–4)x2 – 8x + (11+15) = –x2 – 8x + 26

vc bl ;ksx esa ls r(x) dks ?kVkrs gSa&

p(x) + q(x) – r(x) = –x2 – 8x + 26

2x2 – 3x – 1

–     +     + ¼fpà ifjofrZr djus ij½

    2 2( 1 2) ( 8 3) (26 1) 3 5 27x x x x          

p(x) + q(x) – r(x) =  –3x2 – 5x + 27

vr% cgqin –3x2 – 5x + 27 dh ?kkr ¾ 2

mnkgj.k&9- p(x) = 4x3 + 3x2 + 2x – 1; q(x) = 4x3 +2x2 – 2x + 5 dk ;ksxQy ,oa varj
Kkr dhft,A

gy % p(x) + q(x) = (4x3 + 3x2 + 2x – 1) + (4x3 +2x2 – 2x + 5)

= (4 + 4) x3 + (3 + 2) x2 + (2 – 2) x + (–1 + 5)

= 8x3 + 5x2 + 0x + 4

= 8x3 + 5x2 + 4

blh izdkj varj

p(x) – q(x) = (4x3 + 3x2 + 2x – 1) – (4x3 +2x2 – 2x + 5)

= (4 – 4) x3 + (3 – 2) x2 + (2 + 2) x + (–1 – 5)

= x2 + 4x - 6
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djds ns[ksa
fuEufyf[kr ds ;ksxQy o vUrj irk djsa vkSj izkIr cgqin dh ?kkr Hkh crkb,A

(i) p(y) = y2 + 5y, q(y) = 3y – 5

(ii) p(r) = 5r2 – 9, s(r) = 9r2 – 4

(iii) p(y) = 15y4 – 5y2 + 27,  s(y) = 15y4 – 9

dbZ ckj gesa cgqinksa dk ;ksx vFkok varj irk gksrk gSA ;fn ,sls esa gesa ,d cgqin irk gks
rks nwljk cgqin Hkh irk dj ldrs gSaA

mnkgj.k&10- % 2u2 – 4u + 3 esa D;k tksM+sa fd ;ksxQy 4u3 – 5u2 + 1 izkIr gks\

gy % ekuk p(u) = 2u2 – 4u + 3 esa q(u) dks tksM+us ij r(u) = 4u3 -5u2 + 1 izkIr gksxkA

vFkkZr~ p(u) +  q(u) = r(u)

q(u) = r(u) – p(u)

q(u) =  (4u3 – 5u2 + 1) – (2u2 – 4u + 3)

=  4u3 – 5u2 + 1 – 2u2 + 4u – 3

=  4u3+ (–5 – 2) u2 + 4u + (1 – 3)

=  4u3 – 7u2 + 4u – 2

mnkgj.k&11- 2y3 – 3y2 + 4 esa D;k ?kVk,a fd varj y3 – 1 izkIr gks\

gy % ekuk p (y) = 2y3 – 3y2 + 4 esa ls q (y) ?kVkus ij varj r(y) = y3 – 1 izkIr gksxkA

 vFkkZr~  p (y) – q (y) = r (y)

;k q (y) = p (y) – r (y)

q (y) = (2y3 – 3y2 + 4) – (y3 – 1)

        = 2y3 – 3y2 + 4 – y3 + 1

        = (2 – 1) y3 – 3y2 + (4 + 1)

        = y3 – 3y2 + 5

djds ns[ksa
 1- 5t2 – 3t + 4 esa ls D;k ?kVk,¡ fd 2t3 – 4 izkIr gksA

 2- 6r2 + 4r –  2 esa D;k tksM+sa fd 15r2 + 4 izkIr gksA

 3- ,sls 5 vkSj loky cuk,¡ vkSj gy djsaA
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cgqinksa dk xq.kk (Multiplication of Polynomials)

cgqinksa dks tksM+us&?kVkus dh rjg gh mudk xq.kk Hkh chth; O;atdksa tSlk
gh gksrk gSA

mnkgj.k&12- cgqin p(x) = 2x2 + 3x + 4 dks 3 ls xq.kk djsaA

gy % 3 p(x) = 3 × (2x2 + 3x + 4)

= 6x2 + 9x + 12

mnkgj.k&13- (2x + 5) × (4x + 3)

gy % 2 (4 3) 5(4 3)x x x   

= [(2x × 4x) + (2x × 3)] + [(5 × 4x) + (5 × 3)]

= 8x2 + 6x + 20x + 15

= 8x2 + 26x + 15

mnkgj.k&14- (2x + 5)  (3x2 + 4x + 6), xq.kuQy dh ?kkr crkb,A

gy % = [2x  (3x2 + 4x + 6)]+ [5  (3x2 + 4x + 6)]

= 2x × 3x2 + 2x × 4x + 2x × 6 + 5 × 3x2 + 5 × 4x + 5 × 6

= 6x3 + 8x2 + 12x + 15x2 + 20x + 30

= 6x3 + (8 + 15) x2 + (12 + 20) x + 30

= 6x3 + 23x2 + 32x + 30

;gk¡ cgqin dh ?kkr 3 gSA

mnkgj.k&15- ;fn p (x) = 2x + 3 rc   p (x) . q (x) Kkr dhft,A

q (x) = x2 + x – 2

gy % rc p (x) . q (x) = (2x + 3) (x2 + x – 2)

= 2x (x2 + x – 2) + 3 (x2 + x – 2)

= 2x × x2 + 2x × x + 2x × (–2) + 3 × x2 + 3x + 3 × (–2)

= 2x3 + 2x2 – 4x + 3x2 + 3x – 6

= 2x3 + (2 + 3) x2 + (–4 + 3) x – 6

= 2x3 + 5x2 – x – 6
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djds ns[ksa
fuEufyf[kr cgqinksa dk xq.kk djds] xq.kuQy dh ?kkr crkb,&

(i) p (x) = x2 + 3x + 2 ;  q (x) = x2 + 3x + 1

(ii) p (v) = v2 – 3v + 2 ;  q (v) = v + 1
(iii) p (x) = 2x2 + 7x + 3 ;  q (x) = 5x2 – 3x
(iv) p (y) = y3 – y2 + y – 1 ;  q (y) = y + 1

(v) p (u) = 3u2 – 12u + 4 ;   q (u) = u2 – 2u + 1

iz'ukoyh & 4-3
1- fuEufyf[kr cgqinksaa dks tksfM+,&

(i) 2x2 + x +1 ,oa 3x2 + 4x + 5 (ii) 8p2 – 3p + 4 ,oa 3p3 – 4p +7

(iii) –5x3 + 9x2 – 5x +7 ,oa –2x2 + 7x3 – 3x – 8

2- fuEufyf[kr cgqinksa dks tksfM+,A tksM+ ls izkIr cgqin dh ?kkr crkb,A

(i) 3y2 + 2y – 5 ; 2y2 + 5 + 8y rFkk –y2 – y

(ii) 5 + 7r – 3r2 ; r2 + 7 rFkk r2 – 3r + 5

(iii) 4x + 7 – 3x2 + 5x3 ; 7x2 – 2x + 1 rFkk –2x3 – 2x

3- ?kVkb,&

(i) 7t3 – 3t2 + 2 esa ls t2 – 5t + 2

(ii) 2p2 – 5 + 11p – p3 esa ls 3p – 5p2 + 7 + 3p3

(iii) –3z2 + 11z + 12z3 + 13 esa ls 5z3 + 7z2 + 2z – 4

4- x4 + 3x3 + 2x + 6 vkSj x4 – 3x2 + 6x + 2 ds ;ksxQy esa ls x3 – 3x + 4 dks ?kVkb,A

5- ;fn p (u) = u7 – u5 + 2u2 + 1 vkSj q (u) = –u7 + u – 2 gks rks p (u) + q (u) dh ?kkr
crkb,A

6- x3 – 3x2 + 6 esa D;k tksM+sa fd ;ksxQy x2 – x + 4 izkIr gks\

7- u7 – 3u6 + 4u2 + 2 esa D;k tksM+sa fd ;ksxQy u6 – u – 4 izkIr gks\

8- y3 – 3y2 + y + 2 esa D;k ?kVk,a fd varj y3 + 2y + 1 izkIr gks\

9- t2 + t – 7 esa D;k ?kVk,a fd varj t3 + t2 + 3t + 4 izkIr gks\

10- fuEufyf[kr dk xq.kk dhft,&

(i) 3x + 4 dk 7x2 + 2x + 1  ls (ii) 5x3 + 2x dk 3x2 – 9x + 6  ls

(iii) p4 – 5p2 + 3 dk p3 + 1  ls

11- ;fn p(x) = x3 + 7x + 3 rFkk q(x) = 2x3 –  3 gks rks p(x) q(x) dk eku Kkr dhft,A

12- ;fn p(u) = u2 + 3u + 4, q(u) = u2 + u - 12 rFkk r(u) = u - 2 gks rc p(u)q(u)r(u)

dh ?kkr crkb,A
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geus lh[kk
1- ,d fo'ks"k izdkj dk chth; O;atd] ftlesa v{kj la[;k ¼pj½ dh ?kkr iw.kZ la[;k gks

rc og cgqin dgykrk gSA

2- cgqin ds in *$* o *&* fpg~u }kjk fu/kkZfjr gksrs gSaA

3- cgqin ds xq.kkad ,d la[;k gksrh gS tks v{kj la[;k ds lkFk xq.kk esa fy[kh xbZ gksrh
gSA dHkh&dHkh la[;k dks v{kjksa }kjk n'kkZrs gSa rc xq.kkad la[;k u gksdj v{kj gksrs
gSaA mnkgj.k ax + b esa x dk xq.kkad a gSA

4- fdlh cgqin esa mifLFkr lHkh v{kj la[;k dk xq.kkad 'kwU; gksus ij og 'kwU; cgqin
dgykrk gSA

5- fdlh Hkh la[;k dks chth; O;atd o cgqin dg ldrs gSaA 3] 5] 6 ---- bR;kfn chth;
O;atd o cgqin nksuksa gSaA

6- dsoy la[;k okys cgqin ¼tgk¡ cgqin esa dsoy la[;k gks ;k v{kj la[;k tks fu;rkad
gks½ dks vpj cgqin dgrs gSaA

7- fdlh cgqin esa pj ¼v{kj la[;k½ dh vf/kdre ?kkr dks cgqin dh ?kkr dgrs gSaA
mnkgj.k& cgqin x5 + 3x3 + 2x dh ?kkr 5 gSA

8- cgqinksa dks p(x), q(x), r(x) vkfn ls O;Dr fd;k tk ldrk gSA ftlesa dks"Bd ds
Hkhrj fy[kh v{kj la[;k cgqin dh v{kj la[;k dks n'kkZrh gSA

9- ax + b ,d ?kkr o ,d pj dk cgqin gS tgk¡ a, b okLrfod fu;r la[;k,¡ gSa vkSj
a  0 gSA

10- ?kkr 2 ds ,d pj ds cgqin dks oxZ cgqin dgrs gSaA

11- tc fdlh cgqin dk eku pj ds fdlh eku ds fy, 'kwU; gks tkrk gS rks pj ds ml
eku cgqin dk 'kwU;d gksrk gSA

12- jSf[kd cgqin dk O;kid :i ax + b tgk¡ a, b okLrfod fu;r l[;k,¡ gSa vkSj a

 0 gSA

13- oxZ cgqin dk O;kid :i ax2 + bx + c tgk¡ a, b, c okLrfod fu;r l[;k,¡ gSa vkSj
a  0 gSA

14- f=?kkr cgqin dk O;kid :i ax3 + bx2 + cx + d tgk¡ a, b, c, d  okLrfod fu;r
l[;k,¡ gSa vkSj a  0 gSA


	00_Starting_Pages-pgs6
	01_History_Of_Mathematics 01-28
	02_Rational and Irrational
	03_Exponent_Ghatank A

