"rgqa YU (Binomial Theorem) ’

**Mathematics is a most exact science and its conclusions are capable
of absolute proofs. — C.P. STEINMETZ <*

8.1 9fHerT (Introduction)

frodt wametl ® T d@n ¥ R fRE UK a+ b T
a—b ¥ fgusi 1 9 7 ¥4 9w | AR A F A
FToh §H WS o ol 9 S T A 1 Y TR © o
98)*= [(100 — 2)1%, (999)* = [(1000 — 1)*], et
TRt oft, etferer =a erelt Hee S (98)3, (101)0 TS i
T, ®ie PHEA N A Sfed @ W Rl s
Sfeetar 1 fgug w9 gm0 X ke

T BY (0 + b)" o FER HI o 9H fafy ura et @
ST Wik n Tk YU A1 URHT F& 71 59 1A U wH

- N - Blaise Pascal
Hae ¥F Uil oh fou fgug woE 1 sTeEd | (1623-1662 A.D.)

8.2 U9 D;U'I‘filﬁ o e fgue wiT (Binomial Theorem for Positive Integral
Indices)
3T g | &l T fAfarad gadiiewet | &9 fT=ur a3
(a+b)°=1; a+b £0
(a+b)=a+b
(a + b)? =a® + 2ab + b?
(a + b =d® + 3a*b + 3ab>+ b?
(a + b)* =(a +b) (a +Db)=a*+4a’b + 6a*b* + 4ab’ + b*
% 9 | g9 <Ed ® T
() WOR ¥ U 1 ol WM, Hdih W | A T SEOA: (a+ b H FEHR H
(a+b)? 1 M@ 2 & Wefeh YR H el U 1 G&AT 3 B
(i) THR o STURK TEI H UH o 1 A Tk o %A 9 U W © Seieh (gdrd i
b U4 T o HH U 4G &I
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(i) THR °h TF TS H ¢ aA1 b HI @l 1 AN GHE B AR a + b H UG ok
T 2
319 BH a + b o 39U foaeari ¥ fafs= 9qf oF Tunieh] sl 1 JR =afeed &

g (eTepfa 8.1)

Tdich TR
0 1
1 1 1
2 1 2 1
3 1 3 3 1
4 1 4 6 4 1

TeRfd 8.1
1 B9 39 9RO | S7relt i feren o fou forell wfaed =1 raeiien i 22 81 98
2@ ST ekl ¢ Toh oG 1 %1 ofed § for@ 1 31”1 %1 3 =1 2 %1 dfe o forg 2 a1
21 UG 21 i | fer@ 1 3R 2en 2 3T 1 %1 3 o 3 1 ufe o fag 3 3R 3
1 € 3R S oft T WhR | YH: Wik iekd ok URW o 3fq § ferd 21 39 ik i
et ot sfosa o O o foQ fomar ST 9 B
&0 3Mepfa 8.2 H fXu U ufawy i Fw iR fral for@er o g Tehd 2

TR T

0 1

1 lvl

2 1v2v1

3 1v3v3v1
4 1 4 6 4 1

AT 8.2 Ukl TS
EUSTORERS
arepfa 8.2 W < T WRUM i AUt ®fe o SER fRE ot W@ q ¥e1 wehd B TE
G Tk U s B e ot @ fores o w1 feran @ @ik @ st e =
FT AR S W E| et w1 =g FIEE Tos Blaise Pascal o A9 R Uehel e
& 9M ¥ 99 21 30 e o gewe o 9| W off S S 2
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T fgue 1 I=9 Sl % WHR o Urehe o TS o WA g H9e ©1 STy
T URehel IS 1 WA Y % (2x+3y)° o TR Y| U 5 w1 o ®:
1 5 10 10 5 1
3@ e 1, IR THR TAE (i), (i), (iii), ST FAT 3 EC eH I § TR
(2x+3y)° = (2%)° + 5(2%)* 3y) + 10(2x)* By)? +10 (2x)* (3y)® + 520)3y)* + 3y)°
=32x% + 240x*y + 720x%y? + 1080x%y* + 810xy* + 243y°.

319 AR 9 (2x+3y)'2, 1 TER FMA AT 918 f Teol &8 o1 12 i dfed I H
AT 38 Ukt TSt w1 W@l i =rd 12 a1 9t fsar fer@ e are fohan s
Fohdl 21 I8 ISl | el Tt 21 S foR o9 SEd ® R o ot S=u uel @ fen
FE o fou fafy &) stfe s &1 s

37d: BH Tk UE1 | ged 1 vt w € o ueka e+ i df
Y Tecdl &1 9 Ul & fa@ foam 21, f5ug o fordt off = o1 fosar 9 o §en|

s fou 89 9eel U 9ok ‘Hud’ o FAl 1 YN ok, Uehd e | fawt
gEme a1 ;- forad €1 79 9 © TR

n n! ]
Cr:r'(n—r)' ,0<r<n Gﬁnﬂ%ﬁﬁ?{”ﬁ%l "C,=1="C,
9 TRkl IS I I 39 YR forg wehd © (Tefa 8.3)

qrd TUTreh
0 ’c,
=D
1 'c, 'c
D =D
2 ‘c, ¢, c,
(=1) (=2) (=1)
3 ‘c, ‘¢, ¢, c,
=) =3 =3 =)
4 ‘e, ¢, ¢, o e
=D =) (=6) = =
5 c, ¢ °c, ‘¢, ‘¢, ‘c,
=1) =) 100 =10) (=5) =)

ATeRfd 8.3 ureher Frst

ST URTET (pattern) 1 S@HT, T8 Ul 1 fed famn &n wrener 1yt =61
fret ot = o ferg dfe 1 fora Herd €1 S<EwoM: S 7 o forg dfe e
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7C0 7(‘:1 7(‘:2 7(‘:3 7(‘:4 7(‘:5 7C6 7(‘:7
39 TR, 39 Ul SR Y& (i), (ii) T (iii), T T Fh B UM ¥,
(a+b)’ = 'C a’+ 'Ca’h + 'C,a’b*> + 'Ca*b’ + 1C a’b* + 'C,a’b® + 'C ab® + "C b’
T IO T ITANT Hich T T5U8 o fRdl BURR qUlieh n oh fae gER fe@mn
S Gkl 1 376 BH U fgus o FRdt off (ol quifsh) oId o WER i ferad &5
afereen | B
8.2.1 fgue yA¥w fordl &7 yurfer n & for@ (Binomial theorem for any positive
integer n)
(@ + by'="Ca" +"Ca'b + "C,a?b> + ..+ "C_a.b™" + "C b"
Suufe 38 Y9 1 Squtd R STEE Tagid g 9w i S 2
UM ST wed P(n) Tefafed :
P(n) : (@ + b)" ="Cja" + "C\a"'b + "C,a”’h* + ..+ "C_a.b"" + "C D"
n=1e1 |
P():(@+b)'="Ca +'Cb' =a+b
3d: P (1) ¥ 2l
A offST o P (k), fordt @ wuife & o forg @ 2, ereffq
(a+b) = *Ca* + *C,a"'b + 'C,d"*b* + ..+ 'C b (D
&0 fag w8 fF Pk+1) ot T3 7 areniq,
(a+b)k+l — k+IC0ak+l + k+IC1akb + k+IC2ak»lb2 + .+ k+ICk+]bk+l
34,
(a+b)*" = (a+b) (a+b)*
= (a+b) (*Ca* + *C,a"'b + *C,a?b*+... +*C_ab"' + *C D" [(1) ]
=fCd*" +'Cdb +'Ca"'b* +.+ *C_a’b"" + *Cab* +*C a'b
+5Ca“ 1P+ *C a7+ ... + *C, abl + *C Y [aTfesh O g
= C " + (*C+C)a'b + (‘C,+C)a"'b* + ...
+(:CHC_) abt + }Cp*  (FHM T o THE TR
= k+IC0ak+l + k+IC1akb + k+IC2 ak—lbz + .+ k+ICkabk+ k+l(‘:k+1 bk+l

(*IC= 1, *C +*C_=%IC 3R *C, = 1=*C, &1 JAN HTch)
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=od g Bl @ fF Ak P(h) ot 90 © 41 P (k+1) 93 2| g9fery, Tivrd e fagra
SN, U oM Ui n o fAU P(n) T R
BY 39 T HI (x +2)° % JER FH S0 AR G B
(x+2)° = Cx® + °C x°.2 + °Cx*2* + °Cx’.2° + Cx2.2* + °Cx.2° + °C2°
=x% + 12x° +60x* + 160x>+240x> + 192x + 64
BT TR, (x+2)° = x° + 12x° +60x* + 160x° +240x> + 192x + 64.

pE
1. "C@ + 'C.a"'b' + ..+ "Ca'b + .+'C ab', S& b= 1= a

Eal o B DR CRTE AR
k=0
31d: T YN H 39 YHR off form g 2

(a+b)”=zn:”Ck a" b
k=0

2. fgm= v ® o A ToneR C W fgus e wed €

3. (a+by'™ TOR ® WS H H@ (n+1) T Nfq T F 1 Ak 2l

4. YHR o SRR S H, ¢ H A TH o %A Y T @ F| Te T U § p, T
WH (n-1) IR R T YR oifqw = F = 21 I SH YR b AW TH
o wH 4 9 W T, TR IR § I Y YE TR, T IR § | 3R R g @R
fem 98 § n W FE et 2

5. (a+b)", o TER H, q A b H! WG 1 AT, Ted T H n+0=pn, TR T |
(n—1)+1=n 3R T YHN 39 € § 0+ n=n?l 3d: J8 2@ S Gehal &
foF THR o e UK H o 991 b1 STl T AN p @

8.2.2 (a+b)" & FAW * Fw fafire fafaar (Some special cases)
() a=xq b=y, WH EH A T;
=y =[x+
="Cx" + "Cxv(=y) + ”sz”*z(—y)z + ”C3x”*3(—y)3 + .. +"C (=)
="Cx" - "Cxly + "sz"*zy2 - ”C3x”’3y3 + ..+ (1) "C oy
3H TR (x—y)" ="Cpx" — "Cx"'y + "Cx 2y + L+ (1) "C,y"
SEhT FAN ik B9 UM €,
(x=2y)y =°Cx’ = °Cx* (2y) + Cx* (2y%)
—-3Cx* (2y)’ + °C, x(2y)* - °C,(2y)’
=x° —10x% + 40x%y* — 80x%y® + 80xy* — 32y°
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(i)a=1 T b=x, &Y 89 T ® T,
(14x)" = "C,(1)" + "C,(1y"x + "C,(1y"2%2 + ... + "C x"
="C,+"Cx +"Cx° +"Cx’+ ... + "C x"
FHURR, (1+x)'="C, + "Cx + "Cx* + "Cx* + ... + "C x"
faerma x =1, % fau &9 4. €,
2"="C,+"C, +"C, + ... +"C.
(ili)a=1 T4 b =—x, 9T BH UM &,
(I-xy'="C, = "Cx +"Cx* — ... + (-1)" "C x"
fagroa x = 1, =3 fow g9 ud %,
0="C,-"C, +"C, — ... + (-1)'"C,

34
3aTE0T 1 (x2+;j ,x#0 & YER Ja Hifed:

o1 fEUR UHT &1 TN S%F BH W e T,

(3 (2w (Fem (3 < 3]
x4+ | = 4C0(x2)4 + 4C1(x2)3 = + 4C2(x2)2 iy 4C3(x2) =+ 4C4 =
X X X - X X

3 27 81
=3 +4x. —+6x'. w+4% =5+ 7
X X X X

108 81
=3+ 1280 + 54+ —t—
X X

JETETOT 2 (98)Shi TUMT shifra|

T B9 98 I 3 TS o AN A N § e H 2 (TR TG I FE WA 2,
iR fEe 989 &1 TN & 2
98 & 100 - 2 fam@s =,
(98)° = (100 — 2)°
5C, (100)° - °C, (100)*.2 + C, (100)*2*~ °C, (100)*(2)*
+73C, (100) (2)* - 5C, (2)°
10000000000 — 5 x 100000000 x 2 + 10 x 1000000 x 4 — 10 x10000
Xx8+5x%x100x 16-32
10040008000 — 1000800032

9039207968
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SFEETOT 3 (1.01)1%%0 R 10,000 W & ®wF & Hea o€t 8?2
T 101« T H FH Kok f5US T ok Ted FP TSI I fer@d 7 U €

(1'01)1000()00: (1 + 0‘01)1000000
= 1000000C 4 1000000C (0.01) + ST HAHF T

1 + 1000000 x 0.01 + 3= ¥THb U
=1+ 10000 + 3T ¥cHb U
> 10000

3 (1.01)1000000 > 10000

2R 4 Tgus THT &1 WA ek A ifae T 6"—5n sl 5 25 § 9T o sme
@ HE 1 99 F=a B

T X TR o 7 b ok fau A% 59 FEA ¢ qO W H Heh AMF a=bg +r
W B HE Thd © 1% q i bW N HT W g ASHA q1 7 Il Wl Bl &1 g
YR TE <M oh TIq foF 6°-5n ekl 25 ¥ 9N & W | 99 o=al €, BH (g w0
6'—5n = 25k+1 &l k T rehd TEAT

T W € (1 +a)y' ="C,+"Ca+"Ca+ ... +"Ca"
a=5,am%1q3ﬁm‘am§
(1+5="C/+"C5+"C5+..+"C5"

(6)" = 14+5n + 5°"C,+ 5°/'C, + ... + 5"

6" —5n=1+5° ("C,+"C,5 + ... + 5"?)

6" —5n=1+25 ("C,+ 5."C, + ... + 5™?)

6" — Sn=25k+1 TRl k="C, + 5."C, + ... + 5"~

e T € TF 5@ 67— Snhl 25 © A fRa S € A 99 1 e 2

gyTaet 8.1
YT 1 9 5 d% T Ak 1 JUR HifST; 5.

4444

5
2 x
1. (1-2x)3 2. (———j 3. 2x-3)
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Tfora

feue 9T =1 9= ek fAfafEd =1 99 Jd Sifse

6.
10.
11.

12.

13.

14.

(96)° 7. (102)° 8. (101)* 9. (99)

f5Ue W9 1 WA A gC TAqE SA-H F@M S 2 (1.1)19971 1000.
(a+b)* — (a—b)* 1 TR HITC| THHT TN ek (ﬁ+ﬁ)4— (ﬁ —ﬁ)4m
M A HIfT)

(+1)° + (x=1)° 1 AF @ HIST THRT T HLeh 21 3T (3 +1)6 + (2 —1)°
%1 HH F1G FHifST

fe@my o 91— 81— 9,64 ¥ fauRg © W&l n T oM gl 2l

farg wifsre o 0,37 "C. =4"
r=0

MUeh Td W U (General and Middle Terms)

(a+by % o TR ¥ T @ § fF wa W 'Ca' ¥, T W "Ca'b
T, 0 TR 1Ca2h? ® SR M T YER| T ST W ok giaed § w9 %%
THd € F (r+ Al W "Carbr BN (a+ by H (r+ 1)l T, HAUH UG
(General term) Feadl 21 39 T, 8N fowd HEEGH T, ="Ca b
(a+by o TER o U U o o W W U

() I€ nEF (Even) T&A1 & o THN o &I 1 G&A (n+1) BN SiTH 1 TH

n+1+1\*
2

wa@%’wﬁqnﬂwwmﬁwﬂmqwm(

ERIGH (%HT T 2l

ST, (x +2y)* o TER | A U [%Hj g 57 1% 2l

(i) I nfawd H&1 (0dd)® @ (n+1) TH GE&A1 B THIAY, THR o & HeA U5

Eil El 74+1 af
[n;rlj qer [n;rlﬂj B 3Td: (2x—y)’ o YER H T U7 [%j

areffe =len @R [%Hﬂf aefiq di=elt 1% 2
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2n+1+1

5 j Fq (n+1)T 77 2,

2n
1 . .
3. (H;j ,Gl%Tx;ﬁO%,én‘wﬁan?:(

FiifeR 2n TH & B

1 n
IE 2C x" (;) =>C, (37=R) g fe < 2
T8 U5 x G @ad U5 (Independent Term) 371 37X U3 (Constant term) haclidl 2

FETETOT 5 AR (2+a)™ o TEU8 THR 1 Eoedl 3R gNeEal U8 T 81 @ o &1 °H
1 shifra)

T (e4y)' S R TR H (41)T TR T = "Carry

Ted W o faq, r+1=17, a1 r=16

W T17 = T16+! = 50C16 (2)%1¢ ate
=50C D34 g6
16
ESIECan T, =%C,,2% a"
T e f T, =T,

W, soC16 (2)* a'® =50C17 (2)% a7
a]7 50C|5 .234
‘a = 50C 233

NC, x 2 500 17t 331

— X 2 -
¢, T 16134 50! =1

1.35..2n-1)

n!

SEETOT 6 @Ry & (140> o TR d 929 0] 2" x" ¥, SR nTH
o qUlish €1 )
A wﬁznwmaw%,sﬂﬁrq(lﬂ)znmqwqﬁ(2—2’1+1j dqafd (n+ )T
T 2l

(2n)!xn

T OUER, WA U T, =¥C (1)) = *Ca=

2n(2n-1) (2n-2) ..4.3.2.1 o

n! n!
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n

1.2.34..2n-2)2n-1)(2n)
- n'n! *

[1.3.5...2n-1)][2.4.6...(2n)] ,
- n'n! -

n

~ [1.3.5...2n—-1)]2" [1.2.3..1]

n'n!

— |
_ [1.3.5...2n—-1)]n! 2 "
n'n!
_ 1.35..2n-1) 2
n!
SETETUT 7 (x+2y)° o TER | x°y® &I 7O Hq HITSIT
T HM ST (x+2y)° oF TER § x%3, (1+1)7 UE | S B
39 T,=°Cx"Q2y="C2 .xX".y"
T, T x°° § x 3IR y o W1kl b1 qorfl et W &H W e €, r=3.
. 9 3 987
|, % HOE = °C, 20 = 30 = 3.23 = 672.

SETETUT 8 (x+a)' o 598 WHR oF TW, AR X e g HH91: 240, 720 3R 1080
Bl x, a q9 n F@ IS

Tl BH 9 § T g0 W T, =240

A T,="Cx""'. a

gafery "Cx'. a =240 e (D)
T YRR "C el a’ = 720 . (2)
3R "C 3 ad = 1080 - (3)

(2)F (1)¥ 9N & W eH 9 B B,

"Cox"a® 720 (n=D! a_
n [P Rl T
Cx""a 240 n-2)! x
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a_ 6
a x (n-1)
(3)H (2), ¥ 9T FH T,
a 9 @
;=2(n_2) NG

6 —
-1 2(n-2)

4)a (5) @r,n T n=5

3
@ (1) 9, Sx'a=240 3R (4) ¥, %=5
T THHN F B HE W BH x =2 g =3 I FW B
SETET0T 9 AR (1+a)" & FOR B €19 HHRG GaI o 707 1: 7: 42 o U H €
n 1 AH AG Hitadl
T T AT (1 +a) s TR T (r= DT, A a0 (r+ )T 98, 9 Far@ 9% 2
(r— "9 "C_ 2% T SEeH! o1 "C,_, 81 TH FHR 7 M (r + 1) W& o TN
FE: °C, 9 °C_ ) FAfh ORI T I 1 : 7 : 42 ¥ TG B I B R,

"C, 1
"C_ ~7 FAq n—-8r+9=0 (D
"C., 7

R ”Crl = W n-Tr+1=0 ()

TR (1) 9 (2) &l 8 FE W eH n =55 9« Bl 2l

T[UTieh FTd ShIfIT:

1. (x+3)8 ¥ xX° = 2. (@a-2b)* " b A

frfafed o 99r § =ue U fafau:

3. (- y)° 4. (P—y)'%x 20

5. (x—2y)? % YER H el 9 F6 Sy
| 18 ’ .
6. (9x—ﬁj % YER § 1397 U5 I Sifsul
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frfafed 7O o 9s1 98 A Fifea:

x3 7 x 10

7. (3—?J 8. (§+9yj

9. (1+a)"" % FER ¥ fag ST & o qan o o o s 2

10. 3 (x+ 1)y & FERH (r— )T, /7 SR (r+ 1) &1 o ORI A 1 23 : 5
3TUE &, @ £ A r T HF F1G SIS

11. maﬁmfmﬁ(l+x)z”a?9ﬂﬂﬁx”ww, (1+x)2”*'a?wffx”av‘ﬂvﬂ¢
1 T B 2

12. m 1 Y AE T Hiteg 96k T (1 +x)" & TIR | x2 1 TO0F 6 B

fafaer 3argvor
6
IEETT 10 ze—%j % YOR § x 9 Wdd Ug 90 S
1

6—r r
e wEfE T =°C, (gxzj (——)
r+1 2 3x

SO NERRIOIE

3 123

_ _1r6C
_( ) r (2)6*)’
x99 Tad 9S o A, 9% | x T Wik 0 (BT AMEU) 131G 12 -3r=0aAr=4
) ) 36*8 5
G THR 57 Ug x 9§ a8 gEfe e Uy = (—1)46C4E2;ﬁ=ﬁ

FEEOT 11 AR (1 +a)" & TOR | ¢!, o’ T o' o6 Ol TR 9ot § & af fag
FHIfST R n2—n@r+ 1) +4°2=0
T BHSG E TR (1+a) o TR H (r+ 1)3l 93 "C o T TH JhR I8 @1 S Fohall
TIE @, (r+ 1) T ST F1 R TR N °C_ R TWAT @, @ T @ T O
FHE: *C_,"C, Tl °C, &l WY I oI TR St H T zHien

'C_+'C_ =2C

2022-23



feug wia 185

n! n! n!
+ =2X
(r=D!n-r+1! (r+D!(n—-r-1Dn! rl(n—r)!

1 1
(r—1)!(n—r+l)(n—r)(n—r—l)!+(r+1)(r)(r—l)!(n—r—l)!

« 1
r(r=D!n-r)y(n—r-1)!

m 1 { 1 .\ 1 }
(r=0D! (n—r-1n! (n-r(n—-r+1) (r+1) (r)

1
><(r—l)! (n—r-Dl[r(n-r)]

1 1 2
R + =
(n=r+)(n=r) r(r+1) r(n—-r)
rir+D+(n—r)y(n—-r+1) 2
’“ (n—r)(n—r+r(r+1) r(n-r)
a0 rr+ D)+ m-rNmn-r+1H)=2r+1)m-r+1)
a rP+r+n—nr+n—-nr+rr—-r=2mr-r+r+n-r+1)
a0 n—4dnr—-n+4rr-2=0
a0 n—n@r+1)+4rr-2=0

SaTEToT 12 @R % (1+x0* & T9R ® 987 9% &1 0, (1 +x2 & TR § <M
T Ul o UMk o TN o SKER F ¢

T i 2n TH Y G ® TEMAU (14x) o YER H Shad Tk 1 08§ S
(Z—ZHHJ AU (n+ )7 W B

3@ (n+1)™ g 2C xr B TSR OR 2C T
= YRR, (2n-1) T fawm Fem © TEfeT (1 + x)*' % YEN h 4 "YU

m—1+1\7 n—1+1 7 . .
(n +] SﬁT(anFJFl] ﬂ%ﬁnm?rﬁT(n+l)mq?{%l

2
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T W % lE FEI: 2IC R 2-IC €
W WhR >'C_ + *'C=?*C, [#if% "C_+"C, ="C]
T erefree 2l
FETET0T 13 f59= 99T &1 3TN & T OAEA (1 +2a)* (2—a)> | a* 1 TOTF A1
il
T T Tecl B9 TUFHA o Yd H f5U T UMEE TET Y TER H 21 T
TR
(142a)" = *C+C, (2a) + *C, 2a)* + “C, (2ay'+ ‘C, 2a)*

= 144 2a)+6 (4a* + 4 (8a®) + 16a*.

= 148 a+24a*+3 2a* + 16a*
I (2-ay’ =°C, (2y-"°C, (2)* (a) + °C,(2)’(a)’ - °C, (2)* (@)’

+°C, (2) (a)' - °C, (ay

=32 — 80a + 80a’>— 40a*+10a* — &’
9 9eR, (1+2a)* (2—a)’

= (148a + 24a?> + 32a° + 16a*) (32-80a + 80a> — 40a® + 10a* — @)
=8 Tqul Ton S e eft usf ok ferad i Savashdl e 1 ¥9 ohael 9Et 0% ferad
T o o B1 AR a0t =of A T Tha 51 weh B T U H of o €, 9§

1.10a* + (8a) (—40a®) + (24a?) (80a®) + (32a°) (-80a) + (16a*) (32) = — 438a*

37d: RS H gt T ONH — 438 2l
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