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ST sa ki fec L.H-S= Fr2 s B e HEF (K#H) °
SU,’)POSC (1) IS -{:I’UE Jcor' N= K ) K(K+l)(z|<+:)+ (K_H);_
(-e., ot Gt Dt +3K= 3K (K+!) ) g
p &
ol - K (k+1) (2K H) + 6CKH)
we shall provc that (i) is £




www.pakcity.org

= (K+')52KL+K+GK+6 } -

e —
6

L
o (k+1) b 2K +7K+6 ]

M —
6

i;.r.l.a- hk+3K+6]

_ (K+])
4

- (KH){LK(K-]-Z) +3(K+2)}
= (RE2RCBITE

- RH"-S

i drue for N=KEl L2
Herce (D 15
l:23er- mne.

py (1)
’'s sa l.-isf-feal .

true for each V¢ im

= xamf’le5. Show that
2

A rePI’ESEnfs an

2
mteger V ne N
Solution:=
2N y
Lok Smp= DEED )y
3 f’x@,ﬁk‘f
= | <;;’in}
For M B\ )

www.pakcity.org

.

. K +2K AL r‘n‘ceger' ae
3

we assumeal in C1i)

Also (1K K+1) EZ ¥ KEZ (or KEN)

_ integer +in beger

= :nteﬂel’
- (1) is trve for all +1ve m&ejer
-V" C-2 IS Sab'Sf—fcd.

- (1) 5 an ff_?"‘-’jer_ yneN
-Examﬂg 4, Use mathema Lical

ihc’uc{‘ion E;o
Z4 3.5+ 3.5 fored 5 =__-L,___

go (1) ! ! ' K
C—1 IS sakis fre ¢ guppose (1) 13 Lrve for D :
N ¥
[y 1S £rl/£ fOV n=| e X K_ 3(6K =)
SUPPOSE (n a J 5 + + 3 § =
— L(i__}_l_ﬁ_ (s an '.ntejer 3"'35+3 LY I
(=€) S(K) = > — (7i) E o) —Y J7)
. :
) prove that (1) 1S we shall Prove k.}:ak-!-’ (-8
we shall  pr trut for N= (K+1) +)
J{-OI" n= K+ =€ > & 35K+’-=35 -l)
(K+1) (K+) +2(kHD) 5 an K+ “
K+l)= = —— K l
> 3 inteqer |sz13.54 +3.5 +55 = 3(5 1)
2
3 |+ 3K +3K+H 2Kt 4
-.-_-!f_:'-,_l:_--—;—"‘"——— L.H-S = 3+3 § + 3.51+.....+3.5K+ 3,5K+’
2, Z3K+3 " +)
3 > (KL"' i< +1) nL:l-H K41
4
| K2l 3 - 3(5 -D4zg6 4




www.pakcity.org
www.pakcity.org

5[(5’(‘” 4 5:-“)-1) ] . '
] - LL};stm”+(1K+5)+(ZC“+’)+5)=(Kf-‘l)z-
-H o= |4+ 345+
3[ SK-“(liL') ...|J 3'1"'5': +(2Kf5)+(2.(&+})+5)
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C-2 1S Sa bs f~ed. Herce )
s trve gor intégers n 22

3

Please visit fonww.pakcity.org



www.pakcity.org
dpakcity.orgl www.pakcity.org
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' (+3 +5+----+(zx-:)+(?— (ke)=t) = (K¥
Salutldm-' L.H- 5= |+ 3+5+ -+ (?.K-:)+2(z+!)-'
|+.5'+9+ ...... + U{n-—3)..-= ntln"'f) - )
5 1) = -+ 2K+2-1 By (Cii)
For n=1 Yy
y(1-3 =" (2e)-1) = §
w» | = | | | |
i) is trve for n=1 o () l’.;_,{,.u(_ for M=Kt/ |
C-1 S saEJSf'f'CO(-- 5°FF°,S_C -“). (-L 7S 5cz£1'5f—1'ea(.. Herce (1D '-f _
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; \ | \
is trve for all :nfegef‘S Ie. l+-i+—£‘-+-----+££-—_'= 2.(..- _'?]__H-,;)
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Qs l+...L4-..L+....+—'—--..=2 |.....'...:-. ' 2(01) = 1 (14 1) -w L= L
) = 2?-' zn - (1) is trve for NnN=1, C-1 15
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| + '!'i+'!5 +-""‘f"--";':","' "-'-'2[' — -{-;] {'OI" n=K t—t, .
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_ " o @
2l E) ) | 2 aE )
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is trve for all im l'agers r. e shall prove 6 th 2 bree
072_;.64.[3 +.....+2x3n-’_;3"_’ for ne K+ (-e.,

J IX3+2XG5 teer ¥t K’(-TI%-FI):‘F(R:-!-’)(ZU"HJ'H)
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is satisfed. Svppose (i) is _ K(:<+1)(qk+5)+(k+')(w+3) By (i)
trve for = K (-e., £
K-1 K _ kCk+1) (4KFS) + §CK+1)(1K+3)
14 6H+I8+ o + 2R3 =3-1 — (i) - ———————————-——'—‘“6
we Shall prove that (i) is trve for (m—t){ '+ 5K+ 12K+18]
— -_—__-——____—___———-—-—
N = ,'(-+I C."'e') . 6
2 G+ 18 4 £ 2x3 _;_“3“”-': 3“-“ ’ = (k+1) L 4K + ITK+18 ]
- _,_——————— 6
K- N \\9}\

L H-S= 246+18 4.0+ 2X 3 4 243
\

K ) .
- 3-1 +2x3 B éj,{ i) =%
- -3"'41._.2_-;3‘(::.; f’i)@”’ _ (K1) (K+2) (4K+D) g H-S
K ! f\i\d\ , &
_ RPN e
(OB o ke for o <
= 3\\54,1 _ R-H'S s saUS-f-:eaC Hence (i) !S
- (i) 1S trve for M= ALY AR o | for Ll i éegers To ¥
e sal:isfﬂ'eol-' Hemceé (r) s
!
e for all N beger mv- 09:x2+2x3+3x4+ +nX(N+t)
’ _ n{n+1)(MN+2)
QB X3+ 2X5HIX e Mx(z"“), Solvtion:= °
_n(n+ (Yn+5 2)
50’0"'0":' ‘. For =1 ——'—"?U)
K 3 2K G At nx(an ) < 10N+ S) (1) (2 o
6 | MUY
For M = I ( J+5) - ) e 2 ; "
IXCZ('J""")':_'__Q_‘_-_F__’)_%(_‘———- - U) s trve fOf' N=1 ,L )C"S -
. e
= 3 = 2 (9) - 3=23 Sa‘Z‘IS‘F'QOL' SUFPOS
) = ” t—=€-
or K(K+1) (KT2)

- (i) is true for n=lk C~1
; : v ‘ ] & 2%3 +-°7
s satisfred. Suppose Gy is trve ||x242%3 o 3 i)

for' Nn= K -
K (k+1)(4kt
X3 4+ 2K5 + e + KR(IKH) = e | for N< K+ ! ny
i f e} KX (K+) +(K+)XCE+141)

_ (k+1)(K+] +1) (K+ +2)
5
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1N+ 2 X3 +eee + RXCKFI) + (Kk+D)X(K+2)

(i +1) (K+2)LKH3)
— —__—_______.———
3

L.H:S= IX2 dFIX3 e KX(KH#1)+(KH)x(R12

K ( I<+')(K+2‘) +(g+;)x(x+2) Bj ¢i)
S

K ( K+1) (K+2) + 3(K+1)(K+2)
_
5
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K(k+1) (4Kk-1) + 6(2K+)) (k+1)

5
- (K+)§ aki- K+ 12K+E]

DO
3

_ (k+1) Syt o+ K+6 §

F

%,

. (k+v 1} LK: ¢+ 8K+3K1ES
= (ke KO

—
e

i
- M - (K+r){a:<(f<+2)*3(“2)}
2 LA St
_ (k) (K2) (K+3) H-S >
(___)____5——-— = R ~ (K—f-’) (K+Z) (4K+3) — R.H.S
= (KA LTS -
= K+ 3
)y is krve fer MF s - |, C-2
- f"S)Cfed- yence (1 & (i) 15 tru¢ for' n= KT J

-1)x2hn .
Olo X2 + 3 XY+ EX6 +emtQn=1) for
’ /

_n (n-{-l)(‘ln—’)

§olution:=
X2 +3XG+-

e +1) (4K) - | C - |
'x2+3XQ+....+(2K-f)XZK- 5_(_’_{__)__——— ) m ) ‘ - bpue )c_or. e K -t
__3_--—)(”) SUFPOSC (1) 13
ve thal (U 7s £Ve Jopi e == —
we. shel’ F5 :'x 2 * zx3+ K (K+1) K+1
____;-(H)

fof N=K+/! ¢— €,
. (ZK-I)XZK-I-(Z(K-H)—I)XZ(K-! we shal

IX2+3XG+ - -4 ot
(c+1) (KH1+1) (4t+)-1) for n= K+ 3
— /
: , TS ’(K-H +(K+')(K+l+})
IX 2 +3XY oo F(2K=1X 2 g+ (2K+1) X 2(K+]) X2 2%x3 KCK+1)
/
_ (k+1)(K12) (4K +3) P T

3 - & 08 ,

L.H-5= IX243XG +--- +(2K_')XZH(2K;’)£+:) X2 2%3 CCK+D) (K41 )k +2)
/
+ K=l _ ) -
_ K(K ;(‘( )1‘(2“,)’”(24_,) ——
By (ii)
.
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L-H-S= — +;’-—-—+.---+ L Wwe shall prove that i) s
1% 2 X
X K(K+1)  (K+)(Kk+2) Lrye For 7= K+ ¢—e-,
= | - : 4 ___f____ 8 s
Sl (K+1)(K+2) J LW ALy A
X 3 3x5 Qx-1)(2k+1)
- KD = / o
Kt1 (K1) (K+2) L - A
(zcxu) D)(ak+)H)  2(k+1)H
= =+
K+l . (K'H)CK')"Z) 4 " /
K(K+2) + | 1% 3 3x5 (zx-:)(sz)
A o = KL
| ) KF2) ) (2k#)(k+3) 2K+ 3
—— K + 2 KT 1
= _(_{(_T-—,%— L.H'S-"’_——'—--;-.___—.f.....-f-__!_.—
(K+D(K$2)  (gsp(K+2) IX3  3X5 (2 k-1) (2K+1)
— 1<+ K+1+1-1 I R
— L
K42 K 2 (2K+1) (2K+3)
K J o
_ K+2 - K+2 _ ! FON T 8y i)
- o e— ” (‘ AN 2K + | '
I¢ + 2 K+ 2 K+2 < \)\/\‘? (2 K+1)(2K+3)
) - ! B RHé“{Q\\O f _ K(2K+3)+ [
- K+2 | L\é\i\f (2K+1) (2K+3)
- G B n=fﬁf\%'i;je sxEh 3K+ 2KEF2E4 K
: Herce, € is: e
rs sa E:Sf eo(” WA X (2K +1) (2K13) ( 2K+1) (2 K+3)
o e t&ﬂe
x\p A (21k+1) (2K +3) (2Kk+1) (2K+43)
Q.ZZ. x 3 3xs St/ INLA. Sl _ R.H-S
L = = 2 K +3
2N+
(zn-lJ(ln-H) o i) is true for = K+1, C-2
. 'S
SO'U*IOﬂI—' > Sal'fi']c’e"(- nence (:)n:
SIS L v for all inkegers
IXx3  3XS (2n-1)(2n+1) L e bl ; . |
—_— (D) —— A m—s
Qi . 2X5 G XS g Xl
For YT / ’ n
whe =
' LT S A Bn-)(3n+2)  2(3n+2)
[2e-1][200#1] 2D+ (1)¢3) 3 ? |
: u trve 50’” 1R
* — TD cmmmn *(') 'S ' | m
= 3 Lt -
Lisfrecl 2%5  5X8 (n-)@ntz)  2(3n+2)
for nN= ] C-1 s sa
) =K (-¢: BL —r
uppese (1) IS trve for nr= / For |
|
L L — 1 . K (3w-DBW+1) 1 (30)+2)
IX 3 3x5 (2K-l)(zx+;) 2K +/ - l -
| —_— (1) 2)(5) 2(5)
» 1 = L
[ 10
¥
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&
o (i) is trve fer N=1, c-1 s I5a’utmn:'- n  rCi=r"
sabisfied . Svppose (1) i3 Skt e
a .
ue for M=K CTE For =
¢ _ rQ- )
etk - T
2.X5  5X8 k-1)(3k+2) 2(3K+2) -r =
(3k-1)(3K+2) e r,Ur-) - =
e that () s trve y C-1 ‘5
we 5hq" PI'"OV e - (l) is f!’V‘- fﬁr n . )é o far
for m= K+l e calispred . Soppose ¢ 12 r
{ .
LI A B | + l n= 1 =€ K r(:-—rk) — Cii)
2XxS  5x8 (3k-)(3K+2) [3(*“")"][362)2]1‘ r+ ro+ P F r= '—;_:;-_
= e | we shall prove that (i) 'S crue
— ——————————a - -2,
2 (3Ck+)+2] for 1= K+l (-€-,
, ' | x K+ r(’_ rK-H)
el 2 3 L FHE =
2X5 5XB (3k-1) (3K+2) (3K+2) (3K+5) |r+r ;=
3 XK K4/
K+ ! L-H:S= prb et FTL
= = NN -
2 (3I(+ 5) ; H—-\)\i/\‘?: __C_{:L}-f' r_K-H 5j (”)

v

(3¢k-D(3K+2) (3K

¥

b b " L \“\.
\".. J T
- %
o \
I'_..-" -\ %
o Y,

r~ \
F..f'
)

) K | le 0-"‘(a—f-d)+(a+2-6{)+---+{a+(nj-:)a{).
A . ’ — |
_ (k+)(3K? - — - 2(2a +(n-1d]
2 (3K+2)(3K+5) 2. (3K+5) ’{, ]
| SolvTioni= - -+
-t a+(a+d)+(a+zd)+----+[a+(n-:)oi]
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..-'g-[?_a+(n 1)d ] "

rs trué for =1, c-1
d. Svppose (1)

o LED
js Sabisfre

-
Q
.
& . @
LR
L

ww.pakcity.org
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< brue for M=k (=, suppase Ci) is true .
f-o PP ) iS¢ for N=K (-e.,
a+(a+c’) +......+[a+((-l)d] | ”_,’_.‘f"Z-L-):'f'SLé de oo o = KLK- — zg-r"f_'
—> (il)

we ¢hall prove that @) is ftrue

f-or =K+ ¢-¢€.,
+ KLX +(K+')L£'f-'
— K+l 4! -]

we shall Pr'm/f- Hmf (1)
- K+ ¢ —€-
o ; L+ 2 L2+ LA

at(atd) 4.+ (@ + (K-1)d ] + [a+ (k+1-1)d ]

&_![2a.+(x+f-z)a(_] (L +2012 +312 +.0 + KLE+ (K+1) LK
z

= K*2 )
at (atd)tort (a+(k-0d]+[a+ &d [
LS = I+ 212+ 312 4+ KUK 3 (K41) 1EE
_ K+l
= K& [.za - Ka(]
L.HSe a+(a+af)+-----+[a+(K-t)J]+[a+xd]

» %[za +(k-0dl ] +[(a+kd] 8y )
k[2a+k-0d ] +2(a+Kkd]

g

= K+ -] 4 (K+1) | K] By (i)

- K1 4 (K1) LEED

= (k) (14 K+1) =]
— |K+2 -1 =K Hs

s £ — 1_
2 A& 1K+ (+2) -l =
N & __*J;,
_ sakK@epdtrar2Ke o () 05 e tor P=K# , C-2

)‘ar all fejef'f .

Qi on = @+ (ﬁ-l)ol when
* a,, q+d, ar+26,.

Solutiori= an = a,+ (n-1)ol |
—_—y (1)

For M= 1
> a, = & +0-t)d = A =0aQ,

for NekK ¢-&y

Ay = Qi + (-1l — Cif)
that (/) 7S true

for N= K+ =€

Akt =
— S| Cr+r = a, + Kol

L.HS = Qi _.,an+'=__an+a(
= CLK.;-cL (ar=a,+d)

a,+ (x-Nd +d
Q, + (K—I-H)Cl

- | =1 _

‘U-) e ":rUe- fDr ) = ’) C-'f ' S _ a' 3 KC{ = ﬁ_ ”.5
SGbkf"ed' - (1) /S troe f-ol' N= K+/, -2
;s salrsfed Hence (i) /s true

| for all M fé’_g?er.c .

0

2k
ar';';-
|

Please visit for mok w.pakcity.org
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-1 ~ Y
Qi On= OF when trve for N=K+1  c-e,
' , P - L (K+I LK +) !
al) O.,l"') a‘r,. ‘form a G1 IL+3+S e -{-(ZK_')L-'- [l(K-[-’),'J - )[3 J
¢ ey L : .
Sa’vbom n-1! . "I-+ 3“+Sz+....+ (2_](-!)1-]-(1](-]-])
On 1 O, k -—'——"? C’) 5
_ (rc+1) L4k +1+2K)-1]
= | . 8. S S —
F'Or' m d =1 - ' 5 X 2 N l.3
- &= Al w Fo= (F4 3 45+ o+ (k1) +(2KH)
p 2
- ! K+4 -1
- Q, = Q f‘or et C-1 s =(K+)(4K +8 )
s trve B 3
- (1) 15 e brut ,
S l.sf-‘eci Suppes© (st |1+314-SL+ ----- + (2k-1) + (2K+0)"
n :
:for = ¥ c- € =(K+I)(L,KL+ 8K+3)
r!"" (i) ; 3
1
Qx= & ve Jchat ¢r) 1S I+ 314-5 +oeer A+ (2KA) + (1|<+|)L
0
we shal i ) t-¢€-) (K+|)(4t<"+ 2K+ 6K+ 3)
or m= o = 3
o f k1= L L L L
O = r ‘+§\’§>S done o+ (2K=1) + (2K+1)
~\ ', A
_ QO I’K A f{}}j\’” _(K+,){1|.:(1K+l)+3(lk+l)}
- O+l = O“QQ A z _ L 3}.
L. l"‘"S':-" a'R'!" ,”@SJ |1+3z+5 e L o (ZK—'J + (lk+|)
~1(C |
A\ FL\:’ ey _ (IC +1) ()_K.g,l) (J.K+3)
- aK. Y Fﬂ,f“x@,w’;/' g o o -_—___3________.———
A |
K=1)}). ()< (:Q -, F 1 .
G ) r-/fﬁé)( V2 LH:S= 14 345 4 4 (2Ka) + QK+
| z ,,
I G L (2K +)
3
- K(?.K-f)(ll(+l)+ (ZK-H)L
3
” (?-K’”){———-K(“;") + 2K+|}
b
= f1xk+1)f 2K =K+ K+3
(o] okt i3]
A
= 2k { K H 5K
s 3
= (2k+1) { LK _F2K+3K+3
3
= (2K+1) {zucx+l)+ 3(K+1)1 |
3
= (2k+1) (k+1) (2K+3)
3 :
= (K+l)(2.|<+l)(11<+3)= R.H:S
3
o (iy is true for M=K+, C-2
& . . . ;
L g e = Lol s k(4k=D is sabisfred . Hence (i) IS
2z — (1) Lre Far a" :ntegers L.

we shall prove that i) s

]

A&t www.pakeity.org
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3 ;) " N
0200(3)4-('3)4-(?)-*””*‘( :;.?—):( 23) SUPPOSC ci)y s true for nNn=K. (-8,

g (S o’fVl'S;b/e bj 2.
--+("+z)=(” pe = 2Q —> i)
3 ¥ . we chall PFOV'- that ¢i) IS Erve .
—2 (1) : -
)‘Or ) = K‘l"’ £~ e')

- (g) [ ) (k+) +(K+) 7S Jiyisible &Y 2

NOVJ 2 2
(K+t) + K+l = K + 2K+ + K+
- | =1 (h):—-’ N
h _ K-+ 2K+ Kt 2
- (f) n:S trve for m=1, C-1 i5 , _ (}<2+K)+2.(K+l)
sakis fred. Svppose (i) is trve o = ?.j"ZCK:H) " 8y i)
for m= K (-t e g e ﬁ-"—?-{Q..,.K.;.}}‘“ .
A :(,i',_ S e ;
3 u i a § K42 - K + 3 B 2
(3)+(3)*(3)4" +( 3) ( 4 ) } NPENES
—y (i) 7 ‘ |
we  shall prove that ¢i) 5 trve for Zag g B A wh:'C.h /S cfear_/f divisible
by 2, C-2°
{ipi‘z% tLrue for all fos:hve valves
tof n:
iy g2 s Jivisible by -3
Solytion:~
5" 2 s Jivis:ble BYZ — ()

h )
£ - 5-2 2 5-2=3
wh:'Ch /S d,r'VfS;é/e ‘bj 3) c - |
¢ sabrsfped. Svppose (i) rs trve

for‘ nN= K =€,
wKF
/

- (K‘Zé) — R.H-S
e
- (i) is true for e KEl, C=2 1% we shall prove (l-hai' uL) ;s trv
sabisfred. Hence (i) is tree for for r,n..-.-. IC+1 .
all «ive ' integers re. A > Jivisible & 3
Qz Prove bj maUve.ma[—,'ca' NoW 4 vl e g 2:
* indvection that for all T2 = 5.5 = 2°
posi tive integral valves of n _ X(342) -"ZK-Z.
.« Jivisible by 2
CJII IS 3 _ 3-5K+2.5K_2_2f




www.pakcity.org
www.pakcity.org

{pakcitg.org?

s sabisfed for all integers r.

@’ 2 Nﬂlﬂj
1) 5"...: 'S divisible bj 2 8x1c'f“-z= 8XIOK-/O -2
- =
Solution:= - 80 x10 -2
ch. ) s divisible by &4 —— (1) =(7z+8)>wog—2-
For N= = 7leox+(5”“0t—2)

51 = 5-1= 4 w~ hich 13 = 6XI2 xlo + 6q Byci)
c-1 is sakbis fed = 6{ }?.XIOK-!-Q}
divisible by 6

divisiblé - by &4 1,
or . =K t—e., : 'S cjearl
f which ! jal. Wence (i) 15

Soppose (i) is true ot
e c-2 15 34 (Syrec.
5! :is dvisiie & é’_ brve for A sive integers 7
o s8-1=4Q — (Y g ion s Jivigible by 6
t (i) (S true s
e shall prove % Soltion:=
for )= K+ (-2, n3__ IS A;w‘s.-'.b!e bjé-——) Cr)
NnN= 1
5'”-,-—! :s divisible BJ 4 For g
B AT
Now 5 —| = 5‘R‘- 5 - | f?g\)‘w\ﬁrch 5 divisible by 6, .C.--I
K o\ U sabisfred. Seppose ¢y s
5 (4+1) - (fiv““ "7 trve fer n=kK -2
K (chY
= & 5"-}- 1.5 -}”\;gf) KB-—'K is dh/l'sl'ble b:] 8
K K IS s
= 4.5 + (8 o 3k =6Q — (il
k O\ AS o e frve
- 45@5“‘}‘1@ by GV e shall prove that ¢ 5
Eg\ﬁi}b}* Q) Jor N= K +! "je.'*’ e by 6
b e clea vistble b 1) = (k41 7S divisible &
~hich is clearly divisible by .4. (+!)
e e Sahsfﬂ.ei' ot~ i - |<3+l+3kz+3K-K—’

is trvée for all +1Ve€ integers e (K+l)3-— (k+1) =

W) gx16 -2 is divisible by 6 g - 3K (K] By ()
Sofuf;"”" - | _ 6Q+3 (2P) K(K+1)

gx 16 -2 is divisible by & — () AP '« an even
_4(0+P) inteqger

For ™ = |
!
4 — = (o =78=6x'3 .
_ gXl0 -2 = 86-2 ich s clearly

X110 ~2 = i ?
: . igceible by 6, &7 'S
thh.'s dNSs.be j(;) is Erve C-2 s satis -e -
Sa":fo"EoL' vppo>¢ true for all :"7!‘9'9 4
JCOf = 1% ¢-¢& 2 ' - y T, ’
3)((0,(-7- S GlIVlSlb'& bj 4 QZ , -—g-l'-é-; - 3n ?_[ 3’,)
X . .
- 8xl0-2=6Q —> ¢i) Sojdwﬁf"
we Shall prove that (/) is &rve | L L 4.+ 1 = _'Z [n_ _’_]
) L g
por n= K+ - 3 3 3" 3 Uy
For akl

ex -2 s divisible by 6

13

Please visit for °
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: ' "'l" L = J 3"' - | C[) —
i | — P e T T - e
3 2..( 3) 2 3_( 3) ( ) 5
 — _!_ .2:. S aom ..%'_. = | =]
+ 32 3) > 373 | e A
C.-, g (‘-) 'S Ervt'- for‘ y1 = { p - '

o bisfred. SopPese (i) 1S

true for n=K c=<n

K—'
— ¢—¢€. K=l ) . K+
‘for n=K ’ % 2_2-4-31 (-124--..+(")'KL=(-—————') i
[ = -

) r 3 3
: LU +..'__=...'..[|—-—-] s (i)
ISR _ ‘
3 3 5™ < 3" o chall prove that i) s
& ] ¢-¢-

L+ =+ + - L 3 e | krve for 7 ol k21 w-'( )
3 3 N 2 K N PL I Y 1) I k +(-1) -(rt

3 3 | —-Z +3 - K+!-1

K. _ (1) _(K.H)(K-HN)

l ) I 3 —l . me — N —
_— % St — = ‘ —_— 1) 5
3 3 3 L

3 '2.!3 - : . 1 3 & 2 K"" :_ K .<+')L
e shall prove that ¢y s true 1 =2 +3 =4 Feeus + (1) 'Ig + (-1) (

for =K+l -t _ (=) - (k+1)(K+2)

! ) ) ' O\ 2 r kg = n)K(KH)L ‘
_L+_L.£+....-I- T-{--;.-:l: -—?:[-'—;E:'." &Hg’gﬁ ,_2 +3_£‘+....+(_().K+(‘ |
R 3 3 () X-) K .

ol e e TRk S By
\ ] | ' K10 00 \ S
-3-+-';+ -+-§'+-;;-;= K o K i
> 3 3 NS -1).(-1) KA = 20=1) (K+1)
ﬁff’oa’” &

| ) AN vy
L.H-5ﬂ "'""3'- - v e “xk?—-'- ’

‘I

"

‘ = K+ "
K+ .(_.l) iE l:l:lJ! for :’") i
= 2 |<:-|| w B H-3 C-2 i sol:fsf-r'ed.. HCH?:. ei})n
2.3 ” trve for a” S )VE 1Y) ,?
= ! . . ;

(i) is brue for = RAL. 3 Py
-C 2 is sah'sf—r‘ed—- Hence (1) 024 ,3+3’+ £ e + @0 l)_n( n J

] ! . o i » >

e for all +IVE mieyer: )
s trv N f,om.- s .2
L . - J--l- -+ ("'I) - N ' 0 03 3 + (m_')=n [Z,n "]
st lﬂz+3-q nel ", P4+3+95+
’ = (-1 (N +t) or M. =
R L L
Solution:= = (200-1) = " (201
ovl L L h=I 2, —h-!n(n+l) 3 ] L’) N )
(-2 +3 -4 4.0 k(1) n = - () !
For N=1 z s (') 1€ Frve f-or = { -L-I
o satisfred, Svppese 1)
/4

Please visit for
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S true for n= K (-e.,
3 3 2 L
[3+33+‘5 b+ (2K1) = K [2K71] )

We shall prove thalt i) s
jor Nn= K+ (' -e.,

3 .
1>+ 33'+53+ et (2K-1) [2_.,_(“:)-:_]3
P
= (k) [2kan’-1)
3 3
Brrarsie o (2k-1)"+ (2K + Y
Z 2
= (k+t) (2K +1+2k)-1)

l3+ 33.,.53.,....- 4 (’1K—l)3+ (1K+|)3
_ (,5+.)t'(2|<‘+-7_+ 4k -1)

3, .3
P13+ 6 4 + (2k-024 (K4 D)

= (K-H)L (le-a-l,K +1)

www.pakcity.org

I-*(X""') ;S Cleal",j f-acl—or o}: xz._’.

C-1is satisfred. Svppose (i)
is true for =K ¢

_ x’-[_Q(xw)J-r (x+1)(x-1) Byti)

3 3 3
RIENLS LR CT S €T L GOSN s R A CT)
. i 3 SChe - 2(K+1)
= LK =1 4+ (2 A A -
= © [ ,73 (3 K.H)l O*‘“Q‘“’jli\él (-x+l) - factar Of P8 — ! C-Z
f\\‘} -,,j‘ , '-V . n e Y .
A | S I :Lﬁ’;kp;)-\pﬁ‘ﬁ for all  +ive iNtE]
4 o3 L K+ GK
=2¢ +8K T+ LR 026 x-Y is a facter of
by By (RO EK+SK +5KE K] . o,

= 2K (K +'i<§5¥6|<z(x+l) +SKRCK+1)+(K+) Solub'om"

ey 2k e KR A GRK
Cka1) SR (K 41) HAK (KR F (K1

_ (k1) § (kD (2K +GKk+1)§

:LlC-I-l)l{Z.Kz‘f' 4K+l]:f'2-_H'S‘. Jﬁor N= K ('~ .

f.or = K+1. '
f_or a" -+ 1Ve

) (1) iS krue
He

nce (!) 1'S {;rUe

ntejers Vv
Solvtion:~ :.
n
w4l 15 A fac_for of- % =1 ; (‘K.qf-l)
> (1)
For N=1|
)Lln-l = ')Z-“)— = ')(’_-—l = (%X-D)(A+)

X-Y s a factor of X—8 ;(x#Y)
——— 1)
For N=1
X?"'jn: ')L,"' ‘7’ = (7(..5)
dear}j (N*j) 1S Q fac{ar f’}ﬂ ;(_J
C-l 5 Safﬁf"fc( , S”FFOSC 1) s trye
K
x-Y S afac{ar of x <f 5 (X#Y) .-
X — > T
> x-Y = Q(w-y) —_— (i)
we shall prove that i) is true
for = K+ ¢ -¢€.,

]

Please visit for m@te_dafa 2
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QZ 8. Use mathem atical

- (x-Y) is & fackor of zf“-:f“*{
| '~duetion Lo show that

C-ZI . -56_265575;}30(;1_ Hence (1) is L - Nt (!
) ' Y TN 2 o L s & = L = for a
trve for all posibive inte
- f post ’ jf’l’l i NnonN- h(gal—f\/t ihljeger's rv.
-/
' Salytion:—
2 4 2 4 +2 = £
\+ 2+ & ¢
For M= 0
o O~} 3
X =2 - =»(=2-1

wh =] = () 1S trve
o, C-1 15 SaUSf-»'eci. SUPPose

f‘OY’ =
(y is true for ek Um0
2.2. -+ oopo ZK' lt'f‘l :
|4+ 2+ e _ "

clearly x+Y ¢S f—ac&or of X+J

prove that (1) is trve

1 e sabisfred. Svppose ) 3 .
c-1 /s 5 f-'K’ ffe for = Kot t—e.,
trve for T° T N L wili
é T, '\.]?:\E}g— 2 -+ + 2 + 2 = 2 |
‘e @ or of %+ 7N\ K Kl K2
)C'fj b2 )fac f y A\-»\C:'}+7_+ ?_1—l'-----+ 2 + = 2 -1
et ET Q;‘&“\ L K w e
=-r X +j ﬁ(xjjgg\\/ G (L.H-S= 1+ 2+ 2_-|—....+-2_+2K“
e ~Erue K4t I+
we ¢hall prove fhafﬁtﬁ%ff = 2772 42 By i)
foy' Y) = K"" (.-—fig\&) = Z-ZK+'—I
/W? 1C+1)-1 a(r+1)-] .
; -\ L K42
Xty 1S f“\c@ x L = 2 =1 =2 -l =RKHS
Na:ix.m—: 2 (kA1) -] Lgp2-t ucrz=r =y LD is krue for N= K41, C-2
x.  +J - x + i« cabrsfed. Hence () is true
LK1l o KT E v all +ive integerS n.
R Ly 29 54 A and B are square h
= X K “t j ) j e ynakricés and AB-’-"GA: then

L ak-) gy 2Kl gpet o lghaw bY nathemabical indvetior

LR-1 L
= A _-){_—1-')(? - % ) +Y Y Abn:B”A for any +1Ve iﬂteﬂern"
, , L=t 2K k-1, 2 1 ,
=x (x +19 )—j ("-"'j) So,uflom" " nteger
. 1Ko B A n_ R A j-or' anﬂ 4jve !
= K QCK—I—_‘))-—j (x+j)(i-3) ¥ 5 % (i)
. LK~ | F =
= @*j){l QR-J C'x"ﬂ)} f”’ nl |
. - AB = BA
L(K+)-T 2k -]
(x+Y) 'S factor of x + ] - 1B = BA ""}E; EA)
, X e (1) =
c-2 is sakrsfred -. haek - (i) is truve for =1, (-l is
is true for all +1v¢ mfegers n. SQHSHQC’(' Suppose ) is trve

for =K, =8y

/6
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we shall prove thal €953 frve = 8Q +4(k+1) By ;
j—or n= K+l ¢—¢ - g Y (i)
K+ K+ = SQ + 4(2p) (Lct LP=K+ |
AB -:.-KB, A 80+ 8r M gnls
L.H-S= AB+ ‘Q(Q-I-P)
K
- AB-B - (i) is trve for n= K+ , (-&
= (A BK)-B 'S sal:us[-:ed. Hence (1) 15 l:ruf.
= (5KA)B BJ (_i‘i) j-or all Pajt‘:lvﬁ odal. ml'ejer: N4>
K 3 Use the rmccplt af
- B* (AB) -mathemabml Nndvckron
. ”
= B (BA) (--AB: BA) to Frovc that M =Ni{n%x for
= (BK~B)A any inteqger nzo if X 1’ positive
K+ number"
- gMa =rH ,
- ¢ Lrue g Solufaan:-
{ g . ; .
) i3 twe for mESE -z v fnxn::hﬂnx_ v N 70 — (1)

Sal-.:sf-e.ol Hence (i) 15 [:rue foy- \
all  +We mteﬂe.rs g% ,_; 8\& For N= 0
</ -P ln ')C - 0 (an_)

the printiple ©® A\
oSF )
inol e kion %H&%Vr‘x"-l - Int)= 0(tnx)
Nhenﬁr‘@ﬂ’s an - (0 =0
,-'?*9\&'}\\/ - (1) is trut for N=0, C-1 ¢S
I sabisfred. Suppese 1) 1S trve
wat g, when 1 for n= K ¢-€
wE 5 | ¢ Y Qn’.t —> ¢ 1i)
Lve integer — (N 3Y 4 e
' ne shall prOV’- that (1) 75 trve
or M= K+ €.,
(l)-l-'-'-l"'"'-‘-' O \ f ey Q
Jisible by B c-1 s nx = (K+) tnx
{-'3{-1'601 SUPP"“ (1) IS trve L.H-S= (n
sartt ' ) |
for M= ¢ (x bem9 oc»lal) (- ¢) = kn ("C x)
g\ s divisible b3 8 = b +lnx
r1 = 8Q _ kint + Inn
- It (
we Shall prove that C) '3 true = K+1)
; (K+l)€nx —RP.HS
for M= K+2 -8 , p
L . o . b sl (l) Y rvé ¥ N= KA1 J (-2
(KH.) -1 is ¥ e 3 S r's Sal-:.rfzea[ Hence (1) 15 trve
Now, for all Lie iMkegers e
(144-2.)-!- ey uk +4 -1
= l<. -1 t+ 4K+ ¢4
_ (k1) + bR+
17
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. al induckion o
mauﬂemahm ] Nn23— )
PrOVC ehat: ] ) > n+3 v >
A tegra For N= 3
ALy -t for M
032 valves of M7 1 2 ~ 5135 = 97 6
' ' ¢ trut far' sk 3 C-1
5o'ufmm- | o) s 2,
! 7 z”"_( v h7/ll —> (1) o sal'l'.ff"'e‘i' _gf_,Ffogg (1)
trve for =K c=€ )
a ) >3 —> (/)

,8'7!(-!*3 v K
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X X+l K
= 4 +
l\l - C’L)? 3 )Zb—‘ LI ~ 3K+'<(K+91
; ] .
0 (! g .'7:‘, — () /s trve for = K+l C-2
) s sabisfred. Hence (r) /s

- Lrue for 2l N 76

ol .
K =
NS S D36, vt for imbegred values
K K K= K=|

e L,K“? 3.3 +3 +2.2 422 oi nZ
K+1 K.+ K K-14+1  R=IFl SDIU mn:.z.

w4 73 13 +2 42 Nt > N v nNz2h —>
K+l K

(k+)! 7 (k1)

Q35. =

valves of M2 \&\*y
Salutfam- \\;\‘/W Now ‘x> (it) by (K#1) , WE get
ront YV ORE N7 > k+) "
Cor N=7 - (k+0! D K+D(K+)  As K" Skl
-5'74 21 = 7_|g7<5040 » (k+D! 2 LK+I)L v K> 06
- (D115 Ve for =7, c-! o () s trve for =k o G
9 calisfred: Suppose ‘(i) 13 «« satisfreol . Hence (1) s true
) for M= K (=€ for all i teger 26
ruc = '
I 8 , QBZ 3+5+7+ ----- -1 ()_n-,I-S): (n+2)(n+4
( K ! 14 7 5 ¢ i) f°" i‘nfegra[ valves of —_— )

is trve gyl tion:=

we shall prove that (D
3+S5t+ 1+ o 4 (2n4+8)=(n+2) (n+4)

for =Kt/ ¢ -€.
3;(-” <(1<.H)_l cor maet v nz-| —> 1)
Now X’ iy by 3 ,we 36[5- 2(-1)+5 = (..1-{-?_))(_-:-{- 4)
3 3" (3K > 245 = (103
&> 3 g (KJ;,)K{ ASVBE’;;’ ) U..; ’53 :UL Bfar o
is satrs (red a

Please visit for
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SDPFOSC () is Erve for Ne K o Lroe for Kl -t
dda. K+
Gt/ +(2K+5) "CK+2)(K+£/) Q+ ‘X.) 2 1+ (1e+1) X
i) :
. -
N Shall prow that ¢i) is trve for Now ‘x’ (i) by (J+X) , W€ g€
= K+ ¢—E€- K
: ) Q'f‘x)- (1+x) 2 (l+?C)CI+Kx)
3+5+7+---~+(2K+5‘)+ (2(x+1)+5) oy L
[+ X > 4kt XFRX
= (K+l+2)({:+1+4) ( ) d
| K41 L)K*K;(L
.
3+5+7+......+(z/<+s)+(zx+7),(“3%“5) (+x) 2 1 (K ,_
K+
LH-S= 345+ 7+t (2KFSh(2K +7) (+x) =2 11 (ke 7 Kx 2o
vV £2-0
(k+2)(k+0G) + C2k+7) Bylid| o (i) s brue for n= KL
_ ok Py 4ky2K+8 Tt 2K+T c-2 is satrsfred. Jence
oo 2 and
- K +8k+ 1S iy s tre for all N2 59T
_ kl+Gk+3KHS he@\\ %x P
A2
- K(xk+5)+3(K+5) ﬂ&\éo
K5
= (K+ 5)( K+3) :(?)\\/
= (K+3) (K+5) /%{»QH/
- (1) 15 trve fer ;ff(‘gfj-f-/, ) C= 2.6
is Sahsfled Hé ci)y /s trv
L4 :7#37 valves of N 7~!
QSB I+ NX S (1+%) for N2
’ and x 7!
50’u£10ﬂ:"
\+ NX 4 Cl-’-—l) )Cor- nZ’l' x>_l
or
L“*"C) S (140X for P72, %71
—> 1)
For M= 2
Q-l— x,)l > I+ 2%
ot F 2 S 12X
o () is tree for n=12, C-l 'c
Sab‘sf-v'eo'-. SUPPOJC Cr) s Lrue f".
I\ = l‘( ‘.""'C-,
K
Q-I-')C) = |+ KK ) K?,l) AS>=|
—> (il)

w.pakcity.org
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/]

Rinomial Theorem®

Statement:= Let ‘o’ and “x" be bwa real numbers and “‘n" be

a. ratural mumber. Ehe,n

(@)= (5) &+ (1) &4 (3) & et ()8 ()87 w70l

Proof‘- we prove it by mathermatical inducbor "‘(2)1
MLH”OCL Cons'alef'
(0.+7L)"=_. (:)a".g.(?)g"xn-t_f_ (:)£-2Kz+ "'(,. ,) h-(r- !)7{ ! r)ﬁ;: rxs-_‘. 1"(:1‘)0)‘?-"!'. ?’)xh'
—> (1)
Ffor n=1
-1
(a+) = (3)d + ([/)az
 (4)= ()=
- Q+X =l + ax o ,
= A+ = a+ N .

- (1) s trve for n=t. C-1 is Sa&-f;f:'eat.

suppase (1) is trve for n= g ,__543\)
o)V ; K=r Kol K
La+x) = (&) o + () &'+ ( (o, \?ﬁ\@,._, XD ret (E)aTR et () ax ()

—r (2
we shall prove that (L) A?Mﬂ for N=K+1. )

For this muth’{jmg 5&1’2) by (a-fz-x) we ge{') o
In-l K-2 L - (=1 -
(a+x)(a+1)= (a+X) (K)Q-&‘%K) W 'f(z]tl y AR TRALNE & (r"')a_ + :‘, a - W }

=~ )\ )c«r“-l-(g)x

« 4 (K)a v, (’,‘.)ag'.' % )

K
Yy (xnn)a Fle (R) 2
K= Cr-1)

t (K)aT T (5)a - X J

s (ka)arT e (%)L
- +(r_')a-‘l’+l re-1 p;)g—r-{-l x,.

K-r=! K=F
xr-l-( r) )tH, ‘

e ————————-———J , _’(g = (K-!-J):,

- ()= (57
(7 + ()= (V) = ()r=(), (9+(5)= (%)
(e (1= ((F) rd (8) L) = “t)

(My=1 = (=1 abs () se (£)=(K5)

Pu‘t{‘"”j values we have

r Y

Please visit for mote-data a w.pakcity.org
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14 |

_ K+ K+1 K+l\ K | KLl K= |
(&-l‘x-) = (0 )0- +( i )Q)L"‘( i)a_ 7‘-1+----+(r}*9£-rﬂ,(_r+ . K+’{+I
K+
(Q+x;+l= (K+J)a[¢+'+ (K-H) K+1-1 K+ Rb1=-2 o K 1y KH-r ot o
o 1 J A& X1 +( 2 A& x+....+( r )a. ;(_.,.....-,t(“, X
S (i) iS Ll"Ue fﬁr Y) = K-’-’) C—Z ’.S S q{‘_-fs ]L"‘COL
dence (1) is true for all matural mumbers n-.
Bimomial ExPr'CS_ﬂO"’ - and. “w" is equal BT
p pelynomial comsisting o ) T the expansion of (a+X)
termsS iS5 called. 5‘”""’"‘1’ ’ ”)3.'?{ i S caled
cessiont €9 X—2Y the term (r
Binomio-l EiP . : 'J':l th term. c-¢€-)
O.-'l"b / 31""53’ < ™ | .:-f‘_ (r-}‘,) & n-”'_ )Lr
The expahgfbh of (a+b) for o Tear = (r‘)a’ . term
. I values of N Lan be ob™ 4k is also called FENEr n bt
: C
imaol'recf: CalcvfaHon soch @ The specessive i:;ms
| SN . /
e atb |bbained by PO
(a+ ‘-- - b+b _ f‘\}\/ ) 3 - Lo
b) -— a "I" La " 3 «R&\ </:. / r=__ O) I) ) i v )
La® 2 L b+ 3ab AN ] exparsiort
(a +b)3'-'-' a+>a % 5 2 \i\ﬁ," v) In binom'@ Cxp
s b AU nts prom the
1 o + l'l a Pa\Uad U—,Q_ (o€ ﬁf
Here ,bi\;j&?eq/ual'fom beg/"'"] i _
> Right 596 SF ST pansien- | coey (3)= (3

Remember,
n n
C, = (

r

Please visit for more ~Www.pakcity.org
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6
("“"" alse ISalvflan'-
Ltt T;".H be the re.q,unr‘eof term

xaMFlei Expand

Y.

(2_ (____)) .U—,en _ ( 3_r )Lr

find. its 96"""“' cer
GoluLior: = ( )

3 5
RO CIONOS
(TR + (S

5 16
H((Z
: 2)+158-(

64 (=

= "ﬁ"*’ 32 Qa
; -2
.,.15%(-"'6':::)""6%( o

50 7;4-! "'"( f‘

New

o o= ENERENSEATTED [ g ) ()7 (4) %
P @Y | oy () ()

8
(0. 0l) 3
1 1ooo00) =5 (oer)(e:1) * 10 (1029 _ 330 (UEL)( f7)*

Vo (100) Corcat) + Ste)(o-00e)= 1 eereD) 5 ) (27) x*
= |00000 — o000 + lo0-I T o-OOS—O-ooaal sy 7:5 - (FZZ 3
= 106100003 - 50;‘;;";;99 s - Te = %E - 3
. 970.;9:;: 9£he SPHC'f"Ecl term | ii1) the sixth term from the en
Ea:ai::f eexPﬂm"’" of (2x-5) Solstion:-

For thisreversethe order in the given binomial

i) the term involving x° oo Gr-2) =43

(13 1=FL"r
*Trpi =N, a"'h

Read an Important Note on Page # 33
23

Please visit for m cdata—al. www.pakcity.org
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1l=r

G=)

1
Tes = 11c, (—33)

T: (n is odd)

Put =5 for 6th term Case
11i-5 LY . {'hcn
_ — 3 ¢ n iS5 odd. ,
Tsya =11, Bx) (zx) {oj;;a,l ~umber of terms = n+! (Even)
1 & 3 S ' - CN e
Ters = 462) (-57) (3%) Now T ere will be B
T, = (462) (55 )(35x5) in this 25 +1) and ("£3)
6 3exe 25 m;ddlc tqr‘ms (Q—f) an ‘ ]_
1\/71\ 462 77 ~ S
T = 462 (37) (33) = 56x = 7o | 9., in the expansion of (a+2)°
L ~volving % ,
W) coe fficient of term i 7 n=5 (= nisodd) &;::Ls':”'
‘ _ + 1 =6
solution:= Middle term= 25 =3
c+3 _ 8 _
£ Topy =™ Middle term = =5 T % ~uqbe .
RIS <o 3rd and uth terms
T"‘”’u"(?) (-5) ~ wniddle terrms.

311"'!‘ 1
Trar=(-1)"11¢, (31'1—,-) (x'17) (W)

@x.amfle 4. Fin

: A
e f )L 2 -
AN, & jonn © -1 o """"") )
jll=2r C(@rin the exf ans> f ( T W
T4 = (-1)"11 ( - ) il A O <L
re1 = (C1) g | S ) (0) O/Q\/};“\ y the Lerm ;ndefenden'l' of
2\
for the terminvoiving x~1 put 11 - 2r = -1 mﬁf'{@ - ) ‘U‘)e mr‘d A le {:El’ L
311-2(5) . ( fhf’/ o’ >
Terr = (_1)6115.( S11-6 )(‘1{5}'@?()/ 50’ V t’ ons= 1) ] term
A OV b Tr4 be the requirt
NN Le -t
T; = (462) i_j (x—%_i\}é} -1_H -1 — n n=r r
! 25 i:\V\j\jz)CSx ._:|.6‘t e ’r.’.’ = ( r-) a,. . x_

The middle term in the - (W) 37 (%) ( iir
expansion of (at%) (%) )T

For (&t x)

4f N s even ,
df terms = N+l (OJA)

Now, middle term= %+l i} LT

e.g., in the expansion i Towr = () (3] X
qere n=6 (¥ D rs even) “kt = (4 A t,

o
wtal terms= 6+1=7 = 495 ('?'-' = %

= |1 =4
aiddle term = .§£+l 34

so Lth term il Bt ks widdle

fer ™M S-
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i)

Here N =12 ( even)

:ddle term = ntz _121t=_17 -7
2— 2- - amem—— =

2
 7th term il be its middle

termt o ln.-?.r" e
i+ Tr+! ::(r)('f) A (8y 1)

B‘j Puf“ng Q..-:l,

So

(1-1) = (2)+ (e (R0 (3)

www.pakcity.org

’ﬂ'
==

)

Pt r=6
v 11'2“) “.-3(6) - 1 o )
A + () #ee () € +(R)EN

+Ten=(T)(z) . =
= 9 4 L ° -6 Wik
()2 e | (3)-(+ -Gl

'{:-I)C";—'

T, = 9% .
L ’ " reqpuires term. + (RN =0
inomial €x * ,
(a +x),,, fa-"?Slorj af 53‘: n is odd posi{-ive integer
) we know that (3) + (54D (2)=( D G)H)
(a+x) =(?)a+ (" -4 (M)a - x . o+t (R
( )a. (' )a (1)0. Of\n IS5 even posff:'ve inl'eger' ')

n-3 3 Ny ' A(C
A x — ) gyl
+ () ( { Y+('-2)+(Z)+(g)=(?)+( 2)7‘(;’-)++( h)

£

By Putting a =l ancg&ig\\@
4 z 3 07y
a4+ = (o) +() % (7) 1"'(4’{)3(@3’ ") we conclude that
L ) (n=2) 3 sumef even
> Coc.)ﬂf..'c.‘enfs = SUZ e;fﬁ-c?;:’idi's

i By pottin

andl rePIace ("l‘) .,_7_( 2)+3(g)+.....+n(n):n.z

x by =% in (1) 6ol l"an
" olyCi100N=
et)= () (D0 +(DE0 (D0 [ Lnes= (7)+2(2)+3(3
e i ((8) oo 00C
- _ n(n-1) Y
(o] = 1 - T D3 | o +2 2043 i
et (07X S R R Gl L SO 7

(+t) = Lo cone,
5 = Svm of- Binomial coe ffrcients o !
v) Sum of even C.oef,f-tcrenl's equa.ls Similarly
to sur? of 6 dd coe,ff:'crenfs ( ;')+(";—')+(n';')+ +(
e (R (B o
+('§)<:1'3x’+ + ORI L.RS=n 2 = R.H-5
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_ 2 iv) (?.a. - )7
Exe r'bc | Sea,l 8£heare.m. Salyflﬂn
1nNomM! 5 -~
Qi. ef;.r;?;md ﬁ"e following: (Za- z.) (7)(161) +(:)( ‘U( )
) (a+2b) + (1) 2 (3 1) (2a)’ (’x) 3
on:- o ey (36 (e
B (e () i e ek ;
+( f)a’(zs)".,.( 5')(;_6); L ( 7) "'_)
a5+ 5a°(ab) + 100 (4" )+ 10 '(85°) t(n.ﬂa) 7(¢ha’)( %)+ 21(;2as)("’ ) .
+ 5o (166)+1-(325) -35(15::‘)(7- )+35(8 )( ) u(m‘)( s)
Q’ ?
S loa 3}, B0+ 802 6432 8 +7(M)(-“z) T2

- +10a b+ 40

(- o
Solytion:~ ) «\\,./
(%3 ()00 (NG |

J

(Y ) («.)(’;A S [Soobions- ‘ y
- T ) (8)(13)+(3)( 5) (3

L 3
O\- l2.3a - l'éga, 2 —{-6720.?5 ~-Séoax

-

£
_ ), % x_
+zga _a_-_.._ 84 X 0_3 '1" {far e

é > JQE\’ .~ I X\° /-2y
= _Etz,s?;.i: +!S_!=_t_g_,__i_;. 20 - A _'_(3)( )( 2.3 (8)(1.5} ( )
2 2 ¢ , o
s, -6 i;*,iﬁ_ . "'(4)623)( +( )( (
‘R 1, )(-—-)( zy) +(&E )(-zy)
=£"213+%-_£%'+%-i§-+—5 g)
. . s f.( ( 6 L
__75:’_ 128 28<-—L—) -ﬁ:)
i) (30.-}"). _'155—) 3 a8y’ 2 x):— “y° (x.
% 18y
Solution - -st(E5)( 1)+ (g (57
2N 4\ aat e £ 4 (300 (-2 e e
(3‘2 3Q)=(o)(3ct)+(:)(3a)(3a) e (_7‘__-3__)(3_?'_15)+‘28 %})( %_)
- S
4'(;:)(3“)%'3,&')+(34)(3a)('3'£ )+ ()5 853(!2-;}’) 2 ;gy !
W DM ] e Sy
¢ 3 24/ %" ”8(1’3) x’ PA
._-.-;(Na)-é,(z:a )(5;):6(% )(;; IR AN S 72!t +7o—21——l',{Z-L
-4(3a)(Z5) + 2 Taseys Byt 4yt - .
2ia; ) Slz{a. : & QQSE" s'llff‘ 25'633
- gla’ -36a X+ 6% - Ef-‘— g’ ’ > x°

26
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4
i ) (2.02) q .
Solutiom= (2.02) = CHO'C:Z) )’
1 I (o)
vi) ( J'ﬂ'f - ﬁ)‘ ._._.(4)(2.)44-(‘! )(2-)3(0"’2) +( 3-)4(2) (@
“ | ° 3 14) 4 02)
! ol
50’"*“’""' +(g)(:.) sty + (4)(2 ooolr)+4(z)(o-oaaa¢=9)
4)(o
(‘[_ ‘/—) =t(lé)+‘rf3)(°'oz)+“ )+ 1 (0 -00000° /6)5
6 0000 /!
+( )(J— ([2 16 +06-64 1 o-ao‘?é+0'0°°°6({ ainid
+('f)(\r%) (ﬁ) i _ /6 4966476
% %h ., A 4
-1(%); 4(5) (% %) +15( i) (9.92) «, ;
L)%y ’ wbior:= (9-98) = (10-0-6%)
-2_0( ;) ( "') e 53 . ) ' 14y (10) (Co-o2)
-é(“)/"( 3 (g)(ta)+(’{)(f0)(-o 02) +(3)
o~ ¢
- (%)3" 5( 5;)%( - +(3 )(w) (-0 aL)’*(flr')("‘"“)
20(2) (%) % 15(2) §(2 (10000) - & (1200) (2 y02) +4(100)(2:00°9)
-20( = 5} t A - = [ {00
(=) L N (10) (0-000008) +1 (2 0e0000/6)
> 6
. g 00 - 8040240~ 0-00032+ 9" dnasee’
-.-.:(3-' )+f5'( = [00 40 00032

= 9.'.3.- - ..6—-9-': + —
e ) (21)° ) )
1 ¢a 50’!150’7:"' (21)"= /(204!
- — T — — T
= "QE -;0" L A o _( 5) (ZD) +( 5)(20) (,) '{'({)(ZO) C,)

Qz Calevlate H‘te. )Co”a.winj bY 49 Iy, )(20)(f)+(5)(')

= | (szooooo)+ 5 (166000) +10(8000) +10(4¢0)

i) (0.97) < (20) 4/
Saluflon:. (o 97) (l 0 03) = 3200000 7 3oaaoo+goooo+{,aoo #1001/
3 3) (1) (- 3)+()(l)(—o°3) = o840l e
:‘(o)(l)"‘ )(.)( 0:0 . )(-o 03) QS Ex?ar)d- and S'mf’fj H")E

(3 JLMIaW""ﬂ

= () + 3(1)(-0+03) + 3(1)(0-0009) +1(-

o.000027

1) (a_-f-ﬁx) +(‘z"[‘x)

——
e

SEE ON NEXT PAGE

'_-ﬂ'

#wvw.pakcity.org
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Rf-m"’bcr that
(a+b) a_ “ L 4ah+6a’ b ok b

(o.+fx.) (o)a-+((’)a-(ﬁ1)+(4)a(f7()

+(3)a-(ﬁ1)+(4)(ﬁi)

2 3
L a. +4a 3(Jix)+ 6a (2-1)"‘4"'(2/3 x)

+ l(‘r:c)
-b(a_}-ﬁx)q._-_- a.4+(,£a.i+ ;zax+&/54x3
+ 4
— (1)

erlace Jl bj ~-J2 , we 9et

(a— Jix) & -4 5% +2d % - - 8/3axHx
—> (1)

Add:‘ng () anc{ i) .

(a+f7t)+(a J’ix)
l{a +|2ax. -+ &x"}

i (2+J3) + (2- 3

Solvhm
(1+J5) &

)3 +( gft)m) +(f)(z)’(~/s)“
+(3)( (DB ()

— 1(32) +S(16) (J3)+10(8)(3)+10( “)(3/3)
+$(2)(9)+ 1(7J3)

5
o> (2+03) = 32+ 80/3+240+120/3 # 704915
—>(1)

QQP]CICE 3 bj —ﬁ e 92t-

S
(2-J3) = 32- 805 +240-12013+ 0~ Ik
___———?(n)

Adding (1) and (i)

(24+0)°=(3)+(9)@ (5
+(3)2) u)"“(5)(?-)0) + (._,—)(t)

www.pakcity.org

- (2 +L) :

-Rep/ace { by -
(2—c) _ 37 - 80L+ goi — 4ot +/0t {0

3 3
) (X+ 1) + (x—Je1)

Solution'=
(% + \f—’) (37(—1’—(3)2: (Jx--l)
+( 3)x(f2T) + (3)6/__/

(x‘l"J—’-) B/, x 2 3,(_/___ ""-37((7("")

-+ (J—)B

3 2
= 1 +3)C J)F;+3x(x_l)f_(x,l',)3
—>(1)

Rep/a(c Ji-1 by — ST, we get
3 ™
(2 1) = -3 Lo # 3% (=)

i a -'-:('S ':;:i- .
Please visit for mare-dafa gtFvww.pakcity.org
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04 Expanol the followin g in ascending power of x:

) (2+%- y
Solubior= (++ )
= (3)(1 Ht; 4—(‘.')(2“0 5

= | (1+)() -fo (?.-f-l 4—6
4 b))+ () <=+ 4 ') + x4t (23

)+ (1) (2t )+ (D0 )+ (XY

Slarn) b C2+7) + X
9% 43-2.% b 3+ 6 (4t Gx s X)

_ 8 - 4142{

= 16 +30u+20 18N S pn ~3250 - 482> 24x"- & 0+ 2lux "1 24"+ éx* L gxt 4x't
_ 164 320 +(24-30)% F(8-Y8)x3 + (1-24+24) 2"+ (-4#24)C + (¢- $)x-yx’ +x?

o 16 +32x 80 - God +x 4205 ~2x° -4 x 7428

- (90-0"+ () G=x) (x)+(")<=-x")£ Hé\;)(t-x)( 1P +(§)()

= (1- x)l‘+hx (1- 1’)+6x G-%) +4x0-2) &M\r"

§_t .7
= 1-4x +6x -fcx +2 +Ux (-3 +%"@’9+6x (;-zx+x)+‘hc bolt 2
o 1= bx 46—+ +£¢-.~c.-12.7§3&7/\2x - 42 Ex'- 12X 5 +6x° + { - 4>c+x

- 4x + (64(4)7( +(—Q-IZ)}5\-P\(’I+IZ+6))(_+(.—Q n_)),_ +(6+ [,) - (17( +x
~0, g'

_ - lbx +loX — st \-brfax _16x" + o= G *

b4

v (1—-xX- )C)W
Solv’bﬁno" = x- X

__(‘i)o x) 4-(")(! -%X) (""

(r-?L) - 4'& (1-% ) + 6% ‘(-0

m bbb =k m-—-‘f

4
= |- ‘m+6x.-‘fx +2 ~lU -H?-x

= 1-bx + (6- 4)x + (- 44-12.)x 4 (1= 12+ 6)x +(§4-12)x > 1 (§- 4);(44;:71‘)(
= /- [{x - 2:’. +3x3+5'x".. 3'}(. -1-216+[r=(7+x9

Qs Exp and. the following in

’ alesccndm_q pewers Of x: _ 144_ 3,(5.,-(..34-3)7(" +(-€ +1) X+ (3-3) +3x-!
) (o %-1) +3

‘ - - 5‘.&3*3""'
SO,Utlonf (n +7("') " u) (x..l - )
—;(2)(:() +(?)(x ) (-u.-t)+ (3)x )(X‘;') Solotiomi—  (x-1-L x)
3 -1
+(3).. 1 = (3)( -0 ()0 (%) *(31)(1_,)(

§

£

= A + 37‘- (x-",)'f' 3 (-x_ N Y 4 / » "y
(o3 =1 =3x +3%) +(3) 0%
q + ¢, = x—l-3x+3xa— 3(w.+l-1x)(__)_,.3(x ,)(J__)
= % +?>:-r. 3% 4+ 3 4 3% Lo éx’
+ % 3_1 -3 +3x - [I_)
29

Please visit for 1GaFe ww.pakcity.org
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3, T -3 -3 B3R - ~t
= AN =3 + 3N ! T W % Ry* L 12:.- l2.87(-37-)7t.

X
-
a4 (3-3)%-1 46+ (-3+43) -.1-;_ >l = - 41184 %

L.
%

= ® - 7
2%
-tz | %D o in the expansion °f (.;,.a)‘
) &
2 - (N 1% 1,
= '3(.3--37" +5 = o $a|ut_{_dﬂ.- the reavuifCGL Ferrm.
_ Let lp+1 be
Q6 Find the term imvdvimng: l T ("F) &b
' :L" i~ the expamsion °f 63'11)1 o ? Lj‘-r(""a}r
'> E' ,.yTr-!-l:'- (r)('x' ay
o 'Oﬂ:—- r q-¥ i r
s 'U o ‘: _ 9) 9 (.-L-) (.—a-)
Let Try, be the required term. Trn= (- L
o 7 t r::‘-l
Trv = (F) ’ Cor requirest result quq
T=r r q""l' -_L ) _a 4
> Tt = (1)3) 0 wTan= () 2 ()57
Visia r 5 s &
T = (1)) (% o s (R ®
t r=4 o ) a
For required resulc P O = 126(3Y)° —
T (7 )637)-«,( z)q L 9\% M *h = 4 X
at = (& - N
¢ <\ L\_@ e Ts = 402:2-—9."'
Tz = 3527) UEIXT A\~ X ,
f' {LJQ}\K/ /

, RN the requre A term
50'0{"0”"" \j\/{b required term et Trer ® n-r 7
Let Tr+ be *he T :(n)a.b
ny DT Ly ey ’
Trs1 = s r + Trst = :!') * Fﬁ)r
e r v
-b'rr+|=(r)x (1_‘) Tr+r = G.'-)X. -1 J
3=-F ¥ | L =
L (2) £ (7 For required resv’: pit 3=
2 ¥ o\ - =
T = ('3) v (-2) (%) ny H-€, N %
r+ r T ., = ( « 1 J
T, 3)(-2) 13-r=2F e 7y
= -1 K x = 462x
= (P 4T, = 42 €O =
=5 Tr+. = ':ps-)("") - X Q7 Eind the Coefﬁ'o'enhl'.‘ ."Jc )
e vesult 13-3r="2 . |\l ]

. . 3
N o o
7fm the expansio ‘g (x zx)

i)
_3r = 1523 | 07
- |134+2 50’0{‘0”‘:’- . r
-+ =95 s Ty =(Ra - b )
s 3¢ e 7% F
> Ton = (2)(2) - X o T = (90 (50
30

)
8« s
L N
L
iy

o)
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=( )( 3 ’*") (_%)r(i_)r Qs. Find 6£—h term i the
r zo-zr _ _3_)

10 .
(e > Solu b‘on:-

r 2
jo-Y
For Ve‘l/”"re‘i result pot 20-3r=5 | & Tryy = ('0)(1) (‘L
_10
- -3r= ° c for Gth tam put r=5
- —3r=-15 = r= ) 165 .\
wy 7;+l - (é))(x_l) ("2—-1-—
T IO) _3 20- 3(5) ! -
- 5+""""(5 ("i‘.)x .-.-_-2.61()5).(-}2__.)5 5"[
] :
T = 252 "'"2_43 > d — 2 52 % ~243 -5
[ <25 ()
2 (-293 /0~
8
2 o 63(-2%3) ¢ 15309 5
-7 3 * c . 15309 8 ] G{Q{-f.
| ? d the ter :ndependent ©
nt of % ! Fin e term p
-ThUS COQ}'}L'CIQ )C- w((\ 9 x |n the fo”owlna e;(Fanslo,qs
i) N the emeS’on of( )\ i) 'x.----->
.. N @ *
golubion:— B Solytion:— e
T, = (n) (T:. b <~:;"’€\“=9'”/ Let —E’-H be the reqyuir term - 2
r4+l r -~ NS 4 - y
) 3y & T = (P
- ﬂ*'ﬁ( A@/ I o-Y, 2y
S gl m Y ATLL (=
l\‘\)y/ Y Gn- 2V e rt+i = r) p & 2
"
- LF') = 10 Y jo=Y ‘L—__ Y
Trn™ 7 bn-3¥ /i (r)('z)' e x)
g | o r l0-Y -
"'1;+|"= ( r)( ,) * Tr-l'f — |10 (._2') x ) )-Cr
d result pul 4n-3r =" ¥y 'o_’"
rea/uire€
For 1Y N Cy ol aTrsr = Co)(...z) t
> 3r=-3" 7 = For regpuirect result PV
0—-Lr =0 =t &r= 10 wr r=5
5 (o-25)
= () (2)- =
,e2(32) X
= ._-8064 (1) =-—-8064
{0
-
x‘)
et Tr+1 bt the reguired Lterm
n=-r ' g
= ';’,) a . b

Please visit for mor Yot . w.pakcity org
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lo-—Y |
( ) X— ("_I)o-r("'_ For req/u;red result | put
(m)(__) o N _s6+14r= ©
_l_t_?___,_...?.r' - 4y =56 = r=14
)( ) X T, - - G6+14(4)
o-r=4r 1+ = ( )7‘- !
RO Dzt
|o-5"' = 5 X T - 35%
T o ) 3
b (r)( 1 0{: = T5 350) = 35
For requ'’ red resole Qio Determine the niddle
L_%r - 10-977 o terrm in the follow!™J
_ exp MS:
0=5" e &5 ,%,i(z) ) (Tf'l: .
+* b 1

L-H CO)( ) K
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lerms
Lr+l-Y

FOr 6“7 term Pgt Y=
* Trar = (me’)(zx) . (-;.__%)”

n-S
T = (D39 (5
For (m+N)lh L put r=rn
2m-rr-rn( , N

1 /.
—)'Trn-H"-'-‘C’m )(}_x) o
rv) -1/ - PP

2 X
= Q’_T_tl)-’-—-— (-IJM(;_;() .()_x_)

Tl;- m ! zm+l-””)‘!
>T, = -2 2 = . 1
4G ':-"(-O M— (2%)
N 12 _ - 6‘9_3 v m! (m-}l)f
> o = 20170 X
For Tih term put r=6 e 1 (mr#1)]
i B n-6 , g
= (D) (= For (m+2)th term pub =17
P
5 w1 -
) o ) _ 2+ ) 4/

) term from th
x pansior of (b +a)’

that

the e:vcpawsi'on “
Lo : rwpuirw{ term f-fdm 625:;7/;:7

ir U!C exPaHSibn. of (b-l-a)hf
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Qii Find (an+)th term frem '

: I &
the end in the expansior e -')'—"L',"_x
s 10" | Nl M ya x"
°f (x-- 2.>f-) Ln(2.n-:)(zn-—2)(1""3)(2"’"')'"l" |
2 an(an-)@n2)0TTRT

50 L'Hom"' ! Nl

For this reverse the order in the =WM_——__ML2£
given binomial. nt Nl
l.e., ; n(n-n)tn-n----2-')[“""’0"'3)"“3"an
N 145 LIV i = __
(x-——;;_) = (2% ) ni n! o
v ) P L B &
Here a=—-— » b=x =3 - £p¥lar-2Cn-3

. b odd S°
¢ = 2n+l "’,::J,,:a ) " __(,-,)+(g)-(g)+...--(,2.,)+(3)
Total LENT> = , 1 _,f:,-(-z. o_____:(i?)..(',‘)+(z.) > i
ddle term = 2= =07 () ()= (D)D)
M'o, b5 lI*(;)"‘(3)""(‘5) Jins +(?’)
n=¥ (i
+ Tt "’(l: 6'3 % By putting x =1 in 1) we get ()
= n ny,/"” )+t n—r
For rﬂ""[dk {er;m p”é =" CI-H)ﬁ(?)*(?)+(1)+(3)+(2)+(5) _f"(é)
n-n i )
T () 00 % £ U OB
n h +e-c0 4 (n-!
[ ﬁ%:,}, h1a~ I Y :.-_-'2.{(_?)"'(2)"'(2)'*“' -r(..f?.,)}
P T T &) e )
2
34

% pakci

Please visit for mdre—e ww.pakcity.org
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o 2 e () (D) v () S

ence (7)+(3)+(3)+ -+ ()= 2

% pakcity.org iR
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The Binomial Theorem when | v,
'tbe 7!‘14‘8%"‘1' 15 A neﬂaflVC ) 2. 7!
infeger or & fracéion = (-1) (r+2)(r+)F!1 "
: , 5. ¥! .
« neqgative integer )
e rckion . then - ) D)
' 2
n n(h-1)% n(n=-1)(n-2) 3 . s fet *
(1+%) = l+N%+ (2,')“"'_"_31 | ¢ ymmation of mfm'fﬁ"f;.‘f
| | Vi
+ meimmm - OO provl'o‘ea( 12! To find the sum of & i:red.‘)
. i 'S Com
This is called Binomial series. | the 9gwvev gerres | P
: ‘ WIU‘) ) 2 n(n-f)(n-"'-))t?’.,v...-_
NO{C:" 1) In Binom:al Series ,_,.nx-f'fﬁi;-,:-!—-x + _______5'__-

Fl'rsf. ferm = T, =1

Second term = T, =

Fourth term = Iy =

Simi lar Ij RO
T 7—‘ _ 1'“&_\. \ L-,:‘
676ﬂera/ errm = 7‘.,1-,/%\;\/

— h(n..-() (h-—-l)_ - _{‘Q}_

the 5eﬂera/

-3
$fon 0}' ( 1+ X)

E xamflel. Find
term in the €xXP”

when [l <1

v!
_ (-3) ("‘1)6*5)--. w (~2-7) 7{
- ; v :
= (-1) 2.4.5 . .en . (24 o
y!
Y
= (~1) 1.2.3 .45 (r+2) N
.2. 7!
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Notez-The expansion of (:_2.1)'/’ EWP’C‘& Find the coechi’ent

is valid of [22]<1 =»2]x] <] of L the ex Fansion o f
-+ W< < |— %
- — 1
Example 3. Expand (8-50)  to Ga?
four terms. 5""6‘0"" .
T =% )1+ X)
SG‘U“?I'Z" . -3 2 -2/, m s 1L X R (-2) (-3)(-4)_3
(8-57%) = [B(I_Fx)] =8 (- %1) __:__(,_,(){:-f-(-z.)*"'(%‘x 3V 4. ...}

B £
= (t-—'&){ |+ (1) 2% (1) B+ (1) t,,f.,._.__}

Fo”owilﬂj the above pafter'n, we

have

”.
81 (- he terms involving % v
- -+ j “\i\‘?’“ e,(/gansion o)l (1— x)(:—H() are

] N i " Y Ly ) x.  and
N\ 1D (0% = (<) (N
i G s . oyt

n=! »n =l )

(__x)(-—!) ol 8 -.-:("’)(—f) 2.

Therefore coeff«'cz'enf af X
1 (-—!)n(n-i-/) +(—-Iﬂf1- ;
e fnpien] = 0 @ntD

i 9 A is SO sma.ll
Ition:i= b Example 8.
53};6 .-.-.(30)!,3-.: (?-7"'3)3"’{27("'-%)] that il‘SF cobe and higher power

N onm
=(-1) hX

:
8

t
’3[(,+.L)% __(33)35 (1+ .%-)"3 can be neglected, Sha;v tha
::(2-7) 9 J - -\/’T;(_‘ L y +—]_x
{H--L s) + "'5‘(}5")(.!.)’- 1+ X 2 !’
=3{*3l97 - j 3 Solytion:- I
+ -_-';(é-t)(rz)(_!_ +} [.H.S = T-F-'fi -
3. 2 -l

= (1- L b ) (-t 2 )

=3 iH— 0.03704 —0.001372+0:000085 } )
= I g 3 ) Lty b -
= 1( 22+-£-7t) -l-xO Z.X‘) 87((:‘71‘-

R

Z 2
-Ill'---!- 3 L __L ‘L , L
= A+ 2% At FH - X+
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=-(3+%) x+(3 I I Pt
> B kel . O
4 8) :‘(_é--l'.f;’)(l__b_ +...)+?:-+._}.’.- e

' ) 3 N 3 3n

- l""'l1+-— x. -+ --..-’;‘_‘;l—X—FJ—l:R.H'S
pA b} . h h _?_-_+h
| - X e 3 37
| 4+ % z

Henice Pro VUL

xample 7 If m and n are
nearlj eavua,/ Show fhaf

Sm.-?-”"
e

So!ul’:on.—- LH.5- (2% 2’

let m= n+h

Wherc h ¢S SO Sm‘a”
S‘VUGres and. hnjher‘ po

nejiec ted. . then 3,3

{hai' iks
wers be

HL = =
A \d'\éf 3.6 3.67

50'7*6) -ln -2n (P)Y
L.-H. §= ( ) = 5n+Sh \</ £-nom,a1 expans-on andl ﬁ'no( rbs  sum.
s J
3 C n$ der
n+5h ':’n Sh )« L}{@“ - 5""’*””" i ‘
3n 3'2? \ w—lxgz Y=1+ 35 *+ 13 4+ 132 ——9:13) .
\Cj‘,“ X 3.6 3.4-9 ‘
(|+ ) _ (gg:‘;{\_@p)é LS|t the series be idlentical with
A~ 3h =73 3n
\X‘ e ( "’) ¢ ( - = 3
on ! + SAaw (1+%) =|+Nn% + ; xX + -'7—'-3—‘-3%(1.-)-'-):.,. )
§$ - —"(ll)
wlp L. H-.S = [+ gh — Ci.) Bj comPa‘r;nﬁ (i) and (1) we 56{‘
N v -- A
= (142) —> (i i s
RHS=-"—+ nE aal ), " 3
m- 2N an - Y =
3arn
A and. nln-1) _>»_ 1.3
. NeR Lntnth o hih 7“5
Nn+h+2nr an L |
- n(ﬂ-])x_ = —
_ n+h Lakh L o .
R SRR SRR
_ 1 n . h_ - IR ) )
(n+h){3n+h} +{ A + 3n } n(n l) ;:1_ = -3—-
= (h-f'h)g j 4 _7:.+_b_.. - n=l_ = 9 = h-ledn
n(:-!-_’z_) ( S 3"’) " 3
3n = 3Nn-N. =F -] = &N
e ’l.té- ( i h s 2 h g -
n+h -1) b s h nNow = -> A= e B
an ( 3 S 3n 5(_'!2:) %'_' >
— _ﬂ-.’- _b_.. ,__.._b_ ") 4.2__._+ _b_ PUE&lnj VO.’UPS ﬁ)t A, QhA mw N “H)
N 3In 3n S 3n y (, + (- :.) 5 -%
= = . &= 1\ ¢
) 0- 3




www.pakKcity.org
www.pakcity.org

' :
—p _ (3 “ ~ 9 <
J (|) - 3"'"’3 l+:j= <-‘§) By
Hence sum of senes is =J3 -r(|+3)"= .5‘?. (5‘?".“""“3)
Emka? For e |+3"+ 2y = %
= 1.3 iy 13.5 5 —
J ( )+;_7_| (5-) s ( )+__ —+ 5+5Y +10 =9
show that 5y* 4109 -4 =0 =+ 5y4*+l0y +5-9=0
. - 54 +10y—4=o
50'0{"0"’* Consider Hence P'—OVQ‘L

e L3 +_‘.1'_§-- f’-— 4 — (=) +---
3= 2 9) 2 (9) 23, 31 (9) EzerC‘je 8 5
the following ”Pt"

>y= 243 .8 4 13- 74y, .. Expand

K 8 gl 53. 31 <9)+ ) tcrEns, taking the valves .°f X
j 5 + = + '33 S (%)3+-. . SUCh ,H,’at H’)Q chqnsuon in 2ac
AAclnns i on both StleS i) (l-— 1_)/"

B R R T E AL L
“" ')/‘.. |+({-)(-x)+ '.':'_("5."")(_79'-_,_ ';:('!f")(-;_-?-) 3

Let the series be icden bical W/li\k\k\ 1= X 3! -0
4 (n—-1) £, (CH -
L2142 = [+NX+ D XA AL = 1-Lx+] _
2] ﬁjﬂﬁj\” —> (ii) X+3 (.l.)( )1"'—( )( J_)( )l
Com,‘)a.r’lﬂj () a\él@éi\‘/ = l—-z!_-x "'8' x_ .-_}!g.x e \
a\ N\ /
+Y = (%) s cil) Nofe:~ The expansion of (1=%)
R is valid | JZ 1% < |
9 9. ll) (1+ ZX.) MR
and 20050 o 2 Solvtion:=
2! - | W)CL),. & 2}~ 3
o nlr-l) £ 2 (. X |+2%) = ) ) + 2 — (1) + CNCHE3) e,
(—— —— (: )C:'-——) 5!
2! - 277 h : T e
- . . =1-2% +4x -8%X + -
n(n-1). 21— = L NOtC"‘ The expans:on OJC (:+zx)'
Bin" 27 !
i valid f— 2ol &1 = 2|2 <1 = (<
# h—' — {! 8’ ../
— = = — YY) 3
n 27 4 i) (1+ %)
~1
n=l "’-’» (‘*’3)('}-') X))
e o n—-3ﬂ= ' -p” —-2N = (l_l.x) __,.,.(-')x.'. 3 J’ 3N J(’j' 3
el h..-:-""-'- Now )("—'—";2'(—,--— .-:;—- '3!,_,___
3 ' 3 X+ '’
Pu&'mﬁ valves °JL x and n in (i) 2-( )( )i".—( )("'")('
i) = |44 = ( ('q))—}l i ’—J_’L"'}"‘L"' L "
() + = | + C) 3 = 2l __‘/'

- Ohr' The expansion Cr4+2) >

9= (1= ) > 1492 (5)7] ard # 1<

Please visit for im 5 ww.pakcity.org
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%

21 3! :
| L RF s _
2 §in 3w LIS + HEERICERD) o ]
:l{'-ii—ix"_ 2] )(_3.._--.-}
§ 28 024
3 D 27 5 ?

\

o
\
o

|
\
%

‘ £ - ' ] 3 % <|
NO'te?" The expansion o f (_.‘l:- 3>t_) 'S valid 7§ lt: ,
- ._'f;’.lx!u - (2<%
- | -
v) (8-2)

Solvtion:- s
(8"'"276)-'= [8 (.""'%"'X)] = 8'( l-;d-!gl-\i?@ — -3_0 4 x)

) J
FO (s s vatidk i (G4

4 /6 8 Y
Note:— The expansion of (2-3%)
e | 2] 4-%

‘'S velrd ' f f%?ﬁ'<l -» %l"(l‘(l

- |
vii) (=)

_--—-'__——-

(4 x)"
Sp’uéjto V)=
(1= )

- | -
I (l-—x_) (l'l' X)
LH—)L)“

Please visit for more data at: www.pakcity.org
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_ |+(-—l)(-)‘t)+ (l)( Z)( )() + (-"l)( 2)(-3)_ 3 3 (2)(3) Vo2V
’i Y —————3! XY +-- {H—( 2) A+ y +(l)f33!)f h) 3 }

= il-f‘ X 'f'?'f.l.'l' 13'*'--—'-}{[- X 1‘37(_2—-L(){_3+....1
= f(""' 2+ 312"l113+-"' )-f‘?( (l-?-x'f‘axl"") 4 xl(l—lﬂ 1-..._) + XBQ---—) E—

2 3
311"47(34' 7(-2.114-3713 + A - ?_7L3'I' e, A .

= |- 2K+

= fex+5 (DG )(3@\@’-’-’-( L)) (2) (8) +- Flre e el e ]
A\ N

3.
{)‘"X"‘-—-'X. -i,-\"\ﬂi\ o} o =g } {l'f'?f.'*‘?t ‘f'13+---}
pA
= l(l-l-’)(.\‘é/%('l" )4-7((1-}-7(—}'7( B )""sz-(l"'x*"')*—é‘_a-h--)-f— -
3 - Wl
= 4+ %+ K+ +x+x+x-.-.!fx. -.!i-x. -1-._3..,-
3 ) 2 3 3
= |4+ X+ +X VAR LN G o A ol A kb
o l
= | -+ 2 +(1"‘-!2—_)7(. +2-7t3+-"- - "'1"2.7(.4- _—sz:'x_:—.f. 2_-x3+'___._
, . . )
Note:~ The e"Pa”’S"’" of (14 zx) valid f 2 < = 2| x| =<5

and the expansior of (1=50 s valid if 1=l 43
’hus evtf?ansmﬂ Oj: Jr+ L vah‘ol- ;Jc (7LI<.-'-2-.

[ X) (LI + 2':()

L i
7~ K
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i

= { '+"q "t""!i' (":)(";:)(JG f)* Js'("f-)(-{)cﬂ%)(-'gxz)*"'} {l+-_‘,’:t +‘Z',' >cz +-é—x3+ -—-—-}

.-{l-r-b'x. 31x+'§x = z :

L 3 ) .t z 3
_ } A bt ) kot J AT LA VNI R S E XTI, oy A -
"'('+"i’x+41+3x’+ )+q (l+2_ 41 ) 3271 (I+zx+ ),281 ':.)..
A
bt 3 e+l 13 L2 3, L 3
_ [ A AT -4 + =X + —
s L FgR XTI T T BT ™ Tnet T

=1 ¥ 4 3¢ 128
i i ot 23 3
= 1 ¥ 32 128

’ T LA AL R ALl
Note:~ The expansion (ur20) is vald h’x' . > 1<
—_ : - 1Lxlc) = = |2]&)

] - ' Vi "5{' ; ' 7(, P

and. the expanson of G ,0’33 S ":L ’( s
. L+ 2 . Ird. 17 1%

Tvus exPans:on 0‘5: L.._;-:;-:' s vel! }

AN, 4 .
S+ X x {i}&%ﬁ) 3) [x"+ bx' -4 ] "‘-é- ($)3) (2 )[13-3,3(2.1‘) +3x(zx‘)"_@_x‘)J
o o 5 s

>

p
oF _x+2x -1 <o

-Z.‘Jc:'—l-i"'(o or 2;(_".-7t—l<o

_So,V:'rﬁ"" R A e Salving Il - A -]= O

- y=-17Y U)z- 4(-2) 1) - zycz- X4+ N~ =0

2(-2)

Please visit for ww.pakcity.org
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-4
7 -> (% ’
= Y= =1 +J7 re;er_teaf. (-1) (22 +D=0
- (mej y-l=o0, 412 0
Corﬂpfei i Tw -é-_

Thus expansion of (14 (-2 )J s valiol f ~Leni¢d

4

Xi) (1= 2x+3x")

SOIUL‘OH'" I
_.2x)+-—(—-’) (z-) .i-..z) Loy
{.‘ + (3%~ 11)) = 1+ 4 (3 2 (31 lx oz (3£-22)+-

-——"'—_
21 3!
=1+ o -+ L (D)6 D{a-10r 42 )+ £(4)(-L) (- 3)[x)-33x) 20
+3(3x.)(zx) (zx)]

1+3x-x-L (qx-l?-)?+‘fx)+f—(27l S+ 36%'- 8X) 4

P
=1+3 & - —; % -ﬁ_ 1;"'2_1. ﬁ@é\‘ R LT
ke (AP R B
= 1-% + 200 4 32 é_\‘;—r M":g,?‘x ?x5+ ?4716'*
= )—%X + xt g@g@ﬁ% q"'%’-xsff' -2}-2-7(64—
:.-'l-)f.ng\\i W e 1 !5- hd’ If. ,31_2_;(}(1

W Sron [j"‘ (31'7-7‘)] & ik

3xL—?_.x (' ar.
39— 2% £ 10 or =3x +2x -1 Lo
> _l= 0 or 3y, —2A +1 &0

5""‘-’"”3 3X.L— 2H+/=0

3x( x-D+1(An-D=o0 =~y (aysy))
(%-1) (3x+1)=0 2(3)
1= 0, 3%+l=0 v = 2F J4-12
x= 1, .-,,(_.,--3’- ectecdd
rx= 22 fF (roete
£ bel""j Cbmf/(?d

| | A
Thus expansion of [(+ (3 - ).x)_] is  valid

f -5 < x<d.

Please visit for more data at: www.pakcity.org
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QZ Uﬁfnj Binomfa.l thesrem )(_,-nd_ " .
* e valve of the followimg ke “(2)* 1+ )
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MPROR? i) (14 %)°
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P of (1+x*) C1+2) are \@.314-31_4- ©) 1+ 2 +3n At
% n ” " f'(\ -3 n-t N
((~1) (n+DX = (- {) (n+1)% an 3 +(n-2-);<,. 4 (n-1) % . -l-n)(.n }
+n+DA+

& L\ Y

n-1

)C"") (h-l)x. - (-l) /(rt‘{'@ 'fhe kerms iﬂVO‘Vlns ,x'j are
4,
%ereforc Coefﬁaf\'gfsg&@} 4 l.(n-l-l)xn-.:.- (n+1) L
- (H-H) 4 \ 2
C') +f<§p\l ‘) 3)(-”7?-, s 3“7‘-
= (1) {x\mﬁ-ﬁ'—(—r) (r - :)] 3£- A i""": 3 (n-1) :-L"-l
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= (P-u) + (P-U)(P +9) h- - _ (2n+1 +2n-1)9 + Qnt1)h
S (- {1+ (P+Yh+--- ] ] (?-r;:;z*: ,)(Z +:;izn-uh
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(|+'X.) _j+nx+ 0o Dt e g » and n(n-1 - L 3
2! —> Cil) 2! 4. 8
Bj COMFan'nj (;) a'd (ﬁ)) - n(n-—l) ___L..)l__: —z,_
Y = [1+2) —> Ciii) 2 47 32
- m(n-1) 3
Now ’ , 3 ;2-;': _3_..._-
NX= -""?:"".’g - XN = "= - X = "'..-{- ’ ” 2-
anA- n(.ﬂ—') i / )] = 4’
X = __._(..-)
2! 2.4 L3 _1 =3n-N = -] = 21
2 — ! / )
* Yiz P So 'x- s = T
2.
i

n(n-1). 1L - 3
- . A A
3n* 63 RS \O
] e
=F Nl T 036 e ngv ) * (l)
" 12. e T S, X J= (2) =+ J= 2
- n-l= 3 AN '
= 3n =x(\03n = Hence.
+—ln5&r~éﬁm ’7"{' ’ +_!;.§.-+ I 3 5"+ -_-.-JE
4.8 12

IRNURPY N |
* dt T Q.”. ef J= -+'3(")"' '35(1')*

potting valves of x arw( " m(m) then preve that y“+2y-2=0°

g= (1+ "3!') ( (__-) Solution:- sere 5 o

!
*j '-:_J_;_-3__ j"".’i' 2,!(.3.)4- ’.f!)
==y SUM o]C cert€sS /S ‘[%- addm3 1 on boH) sioles
Y = 1+ 2 () 5(.—)4
Ql USQ. blﬁOMtal {beorem {-o - 3 2!
| Show {:haf Let the series & Ia/en('!ca/ wi th
| + --- +_ I 1.3.9 _ B
"'8 YD b =J2 Qe = 1E0XT ".-’—(—’:3—'21 foeas = )

SOIv'hOﬂ'-— Consider By canar»'nj ¢i) and (U)

1-3 ). 3-5 "
+ 2= 4 +Y = (1+4) — ¢1ii)

=1+t
J G 4.8 4812
— (1) Now

Lot the serres ot dentical with

i
(,.f.x) =) +NXT : A s
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| 2 j I
) =) == o W —
= NN )(Bn) 3 an n-l _3 o p-l= 3n
n(n=-1):1__ =1 "
9n" * - N-3Nn= e —_—2 = |
=) n"__' - = s n-lw?:n L o
™ -+ n= " So X = 4...—--('1-)
- pPn-3n=| - —2N= ! I )
! - X - A= "'—2-—
=y N = sSo A*=", .7 -5- | y
= 3(-1:) Pd&"lﬂg va lves Of X and n in (il
Pytting valves of 2 and n in (il 5 -k , 1
Y 5 4 j+2y = (1-5)" =+ 1+=(3
J-- * - __L. 4{"_
+J =(’73—) + w3 CB - 1+2Y = (2)
/5
> 1+f=(3) = 1+Y4=J3 > 1+29= JL (Squaring)
.SGVURP’I'V?j bﬂé/‘) Slb/ES (,_'4_2'])‘:'_; éfi)z-

-+ byt by +/-2=0

= lry + by-/ =o0
43‘\&\ Hence pr’a veol .

ln 9 2 ::--'—--I- _"_.3_. ' .35 f ) .
Ql f J 2?- 2! 2 "'5/3{\3\_\5'@ ng 8f j.-......v. S)+ _g_'_g "25"'3+---
&N

shows H'mt j “+2y-4=o

'Pﬂ‘f'-’-j-f'l -3=0
- Yy 2y-2=0 _Hence froveal

Prove that 4y +4y-1 =pl
A\ ,
o> 5"”{“”0" Here
Solutioni- Here o s g, 135 (2) 4
/ \\/ - g +—--"""( +
fg’“‘“:‘.;\ O\ c I 21 -5 3'
. AN TN i 4
2Y = ..'_i- + _’_1\3‘ % +..’_._3._......£_+.... Adal-'ﬂj 4 on ba th Sroles .
Z 2 E1 N - Ay 2 /.3 I35___)_‘__
: 5 2! — ()
AOU.'na 1 on ba{h sades o ' .y ”,
- Le_(; U')e sereés :'de:'r‘ﬂca Wi
) l. B [ R - " -t ... ¢ i)
I-I—Zj:!-{---{-l'-———- 3 + e e — S (1+2) = 1+#0XF h(g’ )7(."' —> (!

Bj Comf’arrnj (1) and (i)

the )
| LC“: "l"j-.-.:: (14 x)ﬁ—? Citi)
.‘J"'l-.'! & ‘. ' - ) ' ;.
| -1) _* — 2= = A= T and
(1+%) = 1+NX +-'-"—(£;-'?=t+ )| N*T B 5n
. n(n-l)xh:: ..’.--3— ...--) *h(ﬂ-')(.-):'— - _i_z.'
By c,om/?ar;nj (i) and (") 37 2! 5n/” 25
h L onn-t)- 2 =12 4 n=! =3
| + Z.j = (H")() — ¢ i) 280" 2 n
; N-l= 3N =» =)= 3N-N=2n
NA = L = NA= 5 - .y & —
P & - N > So - 5__—-(’{) 5'
' -5
- X'ﬁz:,' So ( iii) ”"j""("‘% :.= Cé_)’i
- .3 | 1+Y = 2
and. n(n-0 .+ =5 ~ =S5 (1Y) =
2-! * 2— ,+2— + ) S' )
s n(n_,)é_f..)L= 3 5 g = - .7+2j+/—5=°
tm! /6 - jL+2{f— =0 Hence Pravea(.
nn-1) - —— = 3
En* 16
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