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Binomial Theorem - .

_ 'J rule Jor The exka/ns:‘onof Binomial expression) Aav:‘ry

"N index is called Binomial Theoyem For any £ve infeaer n
(a+b)" = () @M A b+ (DA B e 4 (A 4o (O
Breifly ,it cawn be wriltenas (o )" = Zn: (v-})c;'“rb"',
Proof :- e prove s bn Mqﬁxema.‘h:f\o induction -

Let n=tihen fatl) =(1) d + (1)1 = a4h which istrue.
Condition & helds . (o)==

SuFPoS‘e. resault hola[.s '_-‘or Nn=K
(ot b () Er (XY b & ($) ST 4t () b —()
Now we waml to 'rove it '—}w = K+) .
Mu\hrlﬁina bolh, Sides \od (@+b) , we. have : ‘
. . = % 2 . K-
(ot b (atb)= Carby. [(5) 4 (§)a b+ ()% - H(§)a 1?},{)';“]
' +
@ s a9 b 4 (AT ()
+b (L) d b ot () 7F 4 ()]

W

@) = (5) (%) () b B+ (] 5 +[C) ) as
(ﬁ)’-(KJ!)-‘—I Jer=(=1 , '.ﬁ)a—(,f_'): (ke + (&) B!

Kt
Se
K+l /K41y Kt .
(a.-H:) = (._° )a +‘(‘K;”)a'<b‘.‘....+('<;')¢(<+' rb-r_i_.___ " (;:1,;) pFt
condition (i) holds so it holds "3[o'v all +ve irﬂe_a eicdi _(an_a{)

p el -“\Qw-em » (8 );C} ), (‘;‘.), e, (:‘-.) are called Binomial Ceeﬁiclw'fs
Charactristics cf Binomial Theorem .. ‘

i) Nwmbery a'f'l(erms are one move Tham index in .eacﬁ binam.-‘_aﬁexpmssl‘an.
- 1) -Suwn a‘? exranen*s of'a“ omd "' (s eq,uo.Q“‘o index ineach term.

TAHIR'MEHMOD

i Jhe exroneh'\.‘of e g -c:\ec_-reases:from index ty zevo.

) JRe exponent -J:f "b" incyeases Jrom Zewo to index. |

v Coeﬁ icien‘l‘qr each term From bedinnina Yo end is ectu‘to\is‘}m'tas (2):({,‘_9
vi) The. aemyaj term is @+ term denoted as

iy N=7 .y PREEE TAHIR MEHMOOD

—r:r+‘ =(Y)O" b where =9 ,‘?_, gy N {rﬁ’f.SC‘. ﬁ‘fﬂfh.s:,

RHIR MEHMOOD) 35

Badshah Computor's Khiali Adda, 0300-7414159 0343-6510779

%I

(UOORMIWHTAYL, < (@00NHINEIHYL

©



| TMI@@@
M.S¢ Math T k
0345-6510779 sy et
; A ®

\m) Sumch AL bmomwd Coe“\uen"fs 'S 2:“ in (atb)".

()Y + (D) % e 4 (B)= 2"

S x|
viiy) Iﬁ w Cat+b)", n is eventhen 0N+2 is middle term 83
, 2 RN
p—— TS
':? n'is odd then -z" amd -—-:-5 are m\dd\g {-erw\.s‘. S8
; =%
- _ Exercise No: 8-2 5%
- Q41 USeero'nf\'m\“ﬁeorem, ex,:aw,l e ﬂ-o!{awinas:

Y, 58 locrRb)? | | |
= () +(Daeu+ @@ (3) G0 +(F) al(an)'+ (1) an®
= 1) & +(5)(a")(ab) +(10)@ (4B + (10) & (8594 (SXaXiéb") + (1) (3;},9
= a4 10a"b + 40a>b*+ Bod b2+ Boak" 4 3zb  Ans

i) ??(."' xL)G

= (@4 &) ¢%)+¢ )(1)(1;)+(3)( )( x?—)"‘( )CKX* )
() F) 3 +(G)(&z) |

- OB 5B () 420 ) (D) (R
= RS ANP NS B s g LT

& " g 4“&‘3*%“%+iﬂ'z g T
W) (3,,_ e ___)L:

= (& )(s«:) Y1) Ga* () + (1) G () (3)63@( 2% ()
= 1(8la’) q(:ﬁa?') (-_)+ é(qa* )( 2= “‘)+ 4(3 )(— X 3)""(:;: >
= Slaq 4 I 4 '
Rt q:_ TR ‘
i) (aa_:zc_l )T ‘ |
=(3) Ga'+(7) caa)(-—)+ca><aa)(—)+( ) e (- )+(~)(2-QJ( x5
+(5) @ CE)%+ (1) @ (L)% (3) GE)’
=1(1280 ): +?(¢4a )(--— )+ G )(% +3S (!‘a")( )+3$‘(8a3 (e
o z.t(fm = )-\-7(2q)( "‘”‘) + | (
[F4 14

= 128a - Lhgd x’ +672ax"—5'(aax+23°-— —34 z’ 4 X pps.
_ a7
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TIHIR INETEO0D , -
M.Se Math <
0345-6510779 ft ,\lea '

(- 5
~(°)(*>+c8)cz,)(—w)+(z)c (D@ CWH(5) ) (Y
(s)cz;,)c % (&) (%) (-2 )+(")(-a.—,,)(-”)+(e)(‘”) '
l(zs‘ag)-i-g(___.a X-zu)+a9(‘q ‘)<_H_)+SG(21 5) (_ﬂ_) +70 (w )(’_fl)
_+5€( )( —ZL)-&-?-?(-——)(__ZI_)-}-?(,_.&)( _Z?;b) ](zs%?

;35_.____ 1241y
25¢yt Sac+qaq Uji + 70 — 2:».!13 +4483 s‘rz‘d‘ ase;, o

= (F SE ) .
=OEE)+() S I+ (T (—r)+<s)(4“ CWy CNESy )
+(4) ({2 z(—F ) +(5-) ) 30) + (8) (X)) ‘
=1(5a) +4(& W- ~2) 155 z><——)+zo< SECEE SORIOK o2

TERICEE ) 4 ()
—_-.%_qu-y-tsﬂ—zo-\-rs ---(-S’t +."'i% Ans:

mﬂﬂwnm HiiED) 2 (GUDREREINN

Q2 Caleulate the Je llomﬁq by means e Binomial Tﬁec.'rem
i) (0.97)3 = (1-0.03)3

=3)w? +(3) W peA o3)+( 2O/ °3) +( 3)(- ‘°3)

W IR 3('1)(-—«3 03)+ 3(!)(a.oao°})+ 1(=0.060027)

= 1~0.0940.0027~0.006037 = 0.912673 Ans:

0D
"

e AW HNAR

iy (2:02)% = (2+40.02)" .

:’(‘.,’).(a)”-»( l,')(a)s(o.oz)-%(g_)(z)z(o.c;_)?-%(g) (z)l(c.b:.)3+ (1) Co. o?.)‘-!
= 1.(1¢) +a(8)(0-02) 4 €(u)(0.000k) +4(2)(0.000008)+ ).(8.c008001§)
= ¢+ o. 64 4.0.0096 + 0.0000 ¢4+ 0-00000016 = |6. 647664 Ans.

iy (7 ?3)"-—((0-0 o:.)" £

=)o) "+ ()t C-o. 02)+( 1)) (-0.02)"+(3) (W) et +( d) (-0 °Z)

= t(looao)+4(taao)(—o 02) +6((00)(0.0a0) + 4(to) (-0- 000003) + 1. (0.0000001€)
.= (0000 — 80 +0.24 ~0.00032 + 0- 00000016 = 9920.2%%%016 Ans:

0345-6510779

AHIR MEHMO
M.Sc. Math

r,:

[U0OWHIWHIRYL, <2 (QDONRIWHIHYL

0300-7414159

Badshah computer's Khiali Adda,

©

©) (Q00NHINHIHYL

©



|

* TAHIRMERMOOD) <3

(=]
=
—=N.
=
==
ol
=
[
—
=
—

TAHIR MEHMOOD) <

v) (2-D5 = (2 +0.1)S -

=(3) 5%+ (5) (D 35 0ok ( $) @fror (5 y S
: 1 (6D +(2)® o) + (3) & e+ G) @ 0. & (f) (e.1)

=1832) +5()(e.)) + 10(8)(0.01) + 10 (1)

(0.001) +S(2a)(o. 00a)) + 1 (0.0000¢
-_-..3?.+ 9 +0.8+0.oq+o.ooo}+' I . :

o.c000l = 40.84011" Ans

LS ..Ei;(faho\ omd Simplify The :}ollowinﬂs:
L o T
=[8) " 4 () a26Bmg 1 (9) o (Eus (§) aedmnr®s (4) (3 ]
(D (NSRRI DalATD 4 (8) (]
= 2[4 (Y a2 4 () (o] e
=2(1d"+ ¢ aax) 4 1. ax"] = 2ak4 a4 oty 8o Ans-
W) (2+43)5 4 (2-03)F _ 2 _
=[O (D202 @D 2B e 5¢667)
+[OF+ D2BHDICH (SRR U1+ (]

5 .
= 2[(B)6 (D +(8)@X )] =21 GY+09 (9)3) +(5) 909
= 2[32+240+ 0] = 2(262] = 724 Ans- |

TOORMAIIGL < (@ODHIEAHIHD < ((0DHATHEHI €

G00WHIWN HIHYL

i) (a.;.i)?_(a_i)s ‘
= [ 24(Dati 4(D25% 221D 214 (D) ][
+§) oy +(©) 2+ (D) LED () a4 (D)6 i)‘} is 2
= (5r85+(5) 2% H()127% (D) T3St £):5- (845 "
- (DD 2PN (D) 5T - 2

= 2[()a"i +(3) a5 4(§) +5] - 2[ 500 +10(a)(=1) +1(3) i
= 2.[ 802 -Yo; +'EJ .-"-‘Sl[ c,;.}_]._,'__,r 221 Ans:
& : (x*‘lw}—} )3-\"(7(._' "I.‘L"—-I, )3

e el 3-:&%,‘-’;-3%(&“—02' (M oG I P +3’t(;sz-)l

iy ; . )
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; s : Qs
UﬁW | :Mafk-'CH#ﬁ ;
s : o . i

= Awdy fx(x™ 1)

s éx = Bx’—6x 4ns TAHIR MEHMOOD
= xM. Sc. Math 4,
QZ'EXL n aSCenah ng Power of »: 0345-6510779

b (&+x-x 294 _ [(;_'_x) x4

= (bt 4 G (3 xSt +8)(- )+6(1+’rx+‘l)(x")+ 4(x+2)(-x) +1(x%)

= KU U 16+ B+ 32 4 B ‘I‘X-—M‘t?n 31n+€n+a‘tx+3!ﬂ€"

--41 g 8
= 16 4327 = 8w Qx> 4 4 - Bl
‘ _ YU 420x - 2 o€y 0B -Ans-

e

©  (exa®)Y = [-m) 422 1"

[(" (=) "+ (1) G=2)® x+( 1) =0T x4 () -0 % ‘() <)

=1 (;+x-:u)+£x(l 3x & 3 K)“—-fé(lﬂf- SHEY +4 (1-x) 0 R x¥

= 14+% +Lm A= Gk o +¢|x—lan+l-'h{ "m-;-(x('.;{x lax” +fm C(;Z
= | =l +10% = —1€x -+l°!7( 169( 4 lo %6 /vy -+7(8 Ans: T

e

iit) (1—x—22)4 _ (-2 -=*]
= [(L') (=2 +(")0 -~ x)*(ﬁ)('-x) -xX) +( ) (1=%)(-x L)3-r( )(-x’-)_]
=[ L= = 3=c+31)x +6(t+x—ax)(x") §(1-%) =41 -;(3]
- 'X-L'+l+('l"- 422 "l""“"l"‘( -4, + ot +lax l'—+ £x-l.?x 4x+4x+x
= 1= 4o + 205t 8 _S‘x"'—-gxs--+°?x + G +x3 AnS:

Qs Ean.{\o\ in clesce\no\\‘ﬂ powey of o
D (eFex-1) = (%) + )3

.= (‘f‘— D24 30 + 3G utt w
= 2 3 3 3 (w0 ax®) n -r~'3»‘»tt'—37c"‘—l-'>c3

.—_x/‘sax“/}ac{|+3x5+3zéx5+ 353

=x+3x -Sx343x—1  Ans'

—IQKH-{-(X

\AHIR

, (JOOWRIWHIHYL 22

(O ernin () (X+a)3(—x1)+(")cx+a><—x=)+( )Gy (x4 )(—x)] —-
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§ M}[f ﬂgﬂt EHHO0D e S R g
E M.Se Muath Ny s : o
= 0345-6510779 ok 1ea i\M ath: CH # 8 =
ﬁ 0 (=Yg = lemn - 1B B E
3 z C ] % K , :-=’|
% =07 30 Yy + 30 Y = fy3 23R =
3 e -««"“::—:.E ™
- I S P M ORRURR ot B
- STEhs =
| e dey e 5| M
= xs_ 3“. +5 - 312- /23 Ans %
- ' q =
Q6 Fmol the tevm mVolvma ) a4 inthe expansion 6{ (}i"‘o_‘) g
1) xqm he exFamSlono?(S 2:,)7 a= -a,—( ; b= —~a =N, §
Badlana L0 Consicey Ty i=(7)d' " b" =
| Consider | Teg = (q)(%)q"’(_a v =
_ [Ny n-7 _ =
T-r-H - (-r) 617 ) . —(‘7)(x) C—I)YOLY ‘_ | §
Ty =G) (2) (-a%) . Pult 724 *o aef al S
=(1 3 Tart = () (3)"" '
Put 7=4 toget o Ts = 020( Z%) 1. o =
ORI ISR
= (35)(27) (18) %4 . (i —
. Te = 15120 %" Ans: W) a3inThe expansion {(z-ﬁ)”
§ = =3 az=%x,b==y , n=1 =
§ _ i) 2% inthe exramS!on a¥(x-—-) ConSmlo;r Tee) = ('r) n-rb'r .
E a= 7(. b- -—x—i =13 e TT-\'l_'( )XH—TC—FJ
= CoV\SlA?-Y s = Y) a"l-"?’ b | ,_.( ) Il—TC_ a/2_
TfH:(I?) 7‘-_‘3-7(_-;"'5_)7 P.,._-[- =3 %o ae‘t a g
= % (13)("2)7 S lg™ o il aed ook =
] = ==
= 3y ay 2337 Tew = (¢) = CIJ(‘] i
E Pu‘t 13-3v=-2 o ae{ ')-(_2— T7 = tlélz. 'Xs- f,a3 a
2 3vzl¥ => r=§ _ s.3
' % 2
Ton = (2)ea)® 2 ol SR R, 2
% Tg = (1287) ("'32) 7{2_' é
= —2 .
5 all &
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Q7 Find the Coeffient o,f

tJ w_f’_m?’he exFanSron O:F (7‘ = 21)
a=2a", n=10

ConStde_y -FI’-H _(g) A=z 7
Teer = (F) ()

20-2Y
(-3
=(¥) = 3 3Y —l_a* —
o (=3)"
7
Put 20-37=5 ‘Eo_ae’t el
2 3r=1S5= v=5

TS.H — (lg—) (“'3)5

e &
T, = _15309 7

CO&{% 1C \Eﬂ-t O:E
2N

i) 2 in the expansion o¥ Fcii)
a=%x"y b= —";T , n=an
. m N=7,.7
Co\f_\SldeT T‘H‘I:"(T) a . b
2n an-v | V&
Tr-i—{'-“-( -r')@ti) - "'-;()

=(%)

2,52' -_— 2;!3 XS'

_15309

Ans

x‘m-—.‘n: (___9_7

=(g(n)(_‘)* x‘-m—:-s’f:
dn-3y=vi to et x
3v=3In = n=7r
Tas = (z:)(—!)h x"
=& |2n "
=D |2n :
(In)y2
Coe\ﬁlc.t&n"[ ¥'& =

Put

) <33 \TRHIRMEHNO0D) 3 \TAHIR'MEHMOOD) <33 \TAHIR mmmmmuﬂmmﬂmmmmmmmm

2 -3
a=% , b= ) ,n=I(o
Cmns:de;r 'Fﬂ_‘._( ) h—rb
:(5_) (x )‘O“E(__ :l-o'r Y=5
- (25 1o —2u3
Te (252) x! e
T = —lsgogxs- 4

| Q.9 FindThe term indepew.ﬂf e.mt‘{ n:

i) (x_%z)fo

. _ -2 =3
a=% , b= = 5, n=l

ConSidey Ty :(1.,1) O':-u. »w
_ oy o=y /-2
T = (r) % (-i;)
=(%)e 1) plo-27

Put 10—ar=0 -Eocde’c x *term
=2>7v=5

Ten=(9) 2 x°
Te= 252 (-32)
Te= — 8064
i'\)’___ﬁi-;—,_)"’
a= 4%, b=
Considey T-,—ﬂ =(%) a L

ANS -

—
s

3220 M=

Tenr = )(ﬁ)to-r( xi)
5‘__
('°) x . _——;l”

- to)

Pu‘t 5"5—7—0 '{:'o aef b, d "f‘ea'm

-)T..-a
<]
Tan=(8) 4 x
T3= 45 pns
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i (4% (14,2)"

=(1+x")> CXy . S : '
g ) ‘ %Qﬁg a—_% : b="_§|§.;"=” (odd)
= (u+x‘) 1+ x> =88 : n+ |
5 . [W?J X s middle teyms are _z"l omel N3
= =8 1 7 EGA na
- x 7 = LI 3 _‘1'___ "'Q"_ 1z _
[ iy | %ﬁgé‘“ e s 1.0 E
=[,C‘/7 Lo g7 S K NS MR 4 =]
+ 7c3/7] oy B 2 - E
£ =
iy I S =7 Consider Ty = (F) & =
2 B 2 =
x%7 Let v=¢ =

Consider Try =(7) an'__T b

' L. Tew = (5) (30" (%)
T "(;) (9‘6/7)7—7 (?/1) (S) ) ( :

l
:(3) 7(‘#:%:' ‘g aé 35 %S ' g
: 2'-57 : = _4€2 - 3.%
_(.,,) x® » ' é4 '
f  Put -2y =0 to aet 2 derm T = = -égzé—x Ans
=£ HiT=3 .
E 3+ T \3 : Tg.H::(”) 36,1 ¢
2l Ty= 35 Ans ) () (F)
= B =42, 35%S 0 -
.- Q.10 molfhe. midel e ‘f‘e i oL a5 36y E
g o - %)" = B o T pns B
= a=4 b= x* n=12 (even) || BTy, =
E ' 2 ‘ 1en 1 am_'_' E
E So middle f“erm—n+l Eitz= %:71:: m? (}\ax‘—a) Cl
¥ Gonsicley Top =12 )an L% az2x, b=l , n=2am+ (odd)
i (uz)( )az 6( b faronce Se middle teyms ave:
N+l Ami
== = (m+ VR

e 1z
T, =(924) X —’2‘-—; ,
X."‘_t-'* AMEY - (ma2)tk

‘S7 TAHIRMERMOQD)

23l ¢ 2z ‘
T:' = il % Consider T';'+r ..(r) a"v Y
which is Tecw.n’e.o! W\toufe Let ¥y= m

term.

Tonwr = (2™41) cagf‘“*'“”‘(-ﬁ)"‘
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0345-6310779 M alh: c” #__ 8 _
Ty = 12020 (2%) en™ | Q2 \Z Show‘l'ﬁa.’t rmddle term a-_f(lﬁ()
@“_-"_\UL‘ . @M || ;s 13- --@n=l) nn
Ty = [2ml =l : _
" \w(—) (2%) AnS Seli- a= ,b=x, n=2n (Even)
) Now T=mM+) , Su Yh\dC“?.er.‘r'M" “+L ;‘“42‘_Ln+91‘p\
o Tm A (2'“+')(2x) N x\-| (';Om'") Considey '|';,+| _( )o. S
= = Nt ™
S| . m (&%) “Agk Tl %
g Tm+z=_.2"_%’____ (2n) . (pMH 2n e L
= - 2mtl-m-] [m+1 - W I Tasr= ( )(‘) (70
= : : [2n
% . = 4 "
R o= 2mrl o copm Ans fenonin 4 -.
~ m L“ﬂﬂ 2% = an@n-)(n-2).- 4321 o
| : o
—— M [» ,
&ll F“no‘(Z“ -\-I)‘i‘evm-}'rom the 5 = -
end inthe ex\pmslomf (=L an - [enn-2).. q.?.][l-s-s-f-.LG—l)] n
Frem end + )N | (n)* .
B (G o 2_“.[n(v\-!)...'?_-!][IoB-S-_--(_Zh-l)]'X.
§ = b‘:"( n= TBYIY (In)z
E Consider Tyyy=(3)a" " b = L 1L3.5.@n-Y) N 'xn ;
; let v= &h : U.‘Q.)L : ' :
;_ ¢ 3n-zn ’
e il 2n-|
an+y = ) | Tv.n-l. I.BSW(“ ) 0 (Proueab
E |§__.- = :)“ N — -
E ‘——HL——LZX)T\ L Q‘?) Show (“)+(3)+( ).|. +<n_|) a
E . L ‘) \._.. "J-t:'v‘ - We hnow f‘ho:\:
5 D . n n n-a
= \__L_r_\ a0, oM (a““") =(o )0‘*( )‘1 b*b-)‘ b*h
& nL) ag-ta ()Y
S - el L'_ x Put a.-il b-‘—! Y
| e o e HCD 4o () 4(8)
= -y" - :
| Tons SEB e || D@ )
-5 20 |12n T - —OF
f- New pit Gzl bso)
S [mmEm] SO0 R
.Sc. Math ,, :
=l Kogisesomn ¥y (5)+(1) +- +(R) =D+ (D++4 ()
= _ i i
w-po . T O
:
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From Q‘)omd@,‘we have

[(9)4 €22 4] 4[N +(R) 4+ ()] = 2" ‘

[+ +---+(A“-.)]+[L*?)+(3)+-~-+ n)) =2 bg@
2 (M +D+(H+-- 4 (1 ))=2"

S (MDD 4o+ () = 2™ (Proved)

QR Showthat (3) +4 ()+4(n) - l—(ﬂ): il

LHS:(“)+'( + " N+ |
: )+ 3(3) “(3)+ - *(9)=(h n)=t
R ) sk -—(“(“ '>) 4 [n(n V) (n- ;,)] b
k- o 13 n-H(')
= n-n [(ﬂﬂ) + Nt Q‘H-l)n(n ‘) . gt
e T T
— ...‘__ [ n+\C " n+| N+ t1
N el R C3+--- ' Ch+;]
. . N+ N+| :
N+ [( t.o % +Cl WHC * - n+lCn+q A n+‘Co
.- { SN+ N +; :
= == Ca N+)y_ 4
i R | ] TAHIR MEH0OD = (V=2
e - e c. Matl
= Et [ ‘] X 356510779 | m"‘ M}:n'—‘l
SNy '
S Al e e RIS _
N : _ ;
n n 2
( )+ ?_( )J" (Y?}.)'*"Lq( h+l v;\): \
: A (Frovaal

| .Bmomaal SemeS’

I.F mn is a ??egqfrvi ¥-14 fmchanal Teq,[ ?meber rﬁe.n

g

() = t+t’nx + 7’_{_:_?__’)%?-_‘_ ﬂ(ﬂ-—é(n-z)x's_{_ g -
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