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EXERCISE - IV

Sol.1  (1+X)"'=Cy+Cx' +C,x*+...CX ... + C x"...(I)
(X +1X)"=Cy X"+ C,x" "+ Cx"2 + ... + C x°...(ii)
Multiply (i) & (i) and compair the coeff. of X" both

side C,2+ C,2+ C,2+..+ C?

2n)!
= coeff. of X" in (1 +x)*" =2"C,, = 2t

BGDIGH)]
Sol.2  multiply (i) & (ii) and compair the coeff. of x™** or x™"
both side C,C,+C,C,+..+C__,C,

=coeff. of X" orx™'in (1 +x?"=2"C ,, =2"C,,

(2n)!
T (h+1)!(n-1)!

Sol.3 LetS=0.C,+1C, +2C,+3C,+...+nC,
S=n.C,+(N-1)C,+(n-2)C,+..1.C, ,+0C,
2S=n(C,+C,+C,+...+C,)
=2S=n.2"=S=n.2""

Aliter :

n n n
p= 1 1

S=n[""'Cc, +"™'C, +..+™'C_,] =n.2""

Aliter :
(1+X)"=Cy+Cx+Cx*+Cx3+ ...+ C X"
diff. w.r.t to x
n(L+x""=C, +2C,x+3.Cyx*+...+nC X"
Put x=1
C,+2C,+3.Cy+...+nC, =n(1+1)""
=n.2""
Sol4 S=C,+2C,+3C,+..+(n+1)C,
S=(n+1)Cy+(n)C,+(N—-1)C,+... +1C,
= 2S=n+2)[C,+C,+C, +..+C]=(n+2) 2"
= S=(n+2).2""
n
niiter: Y Tp,q = 2P+ DG =3pc, +3C,
P=0
=n.2"+2"=2""[n+2]
Sol.5 S=C,+3C; +5C,+..+(2n+1)C,

S=(@n+1)Cy+(2n-1)C, +...+C,
2S=(2n+2)[C,+C;+...C]=2(n+1)2"
= S=(n+1)2"

HINTS & SOLUTIONS

Aliter :

n
Ty = Z (2P +1)Cp = 25p . C,+2C,
P=0

=2.n.2""+2" =2"(n+ 1)

Sol.6 L.H.S.=""c,.™c,™c,..™C,
_(nh+1) (n+1) (n+1) (n+1)
=1 Com 5 Ci oz G- = Gy
Co.C1.C5..Ch_
= S0 (1) =RHS,
Sol.7 GivenP,=C,.C,;.C,...C,4C,

. Pn+1 ) n+1C0n+1C1n+1C2. . .n+1cnn+1cn+1
L Cy"Cy"Cy.."C 1 "Chy
{n+lCn+l =1= nCn; n+lc:O - nCO =1

(n+1) (n+1) (n+1)
Pn+1 1 Co. 2 Cl n Cn,]_
="p =
n Co.cl.CZ. . .Cn71
I:)n+1 _ (n + 1)n
= Pn B n!

(n—(n—l)j
+n n

=n+(N-1)+{N-2)+..+[n=(n-1)

nn-1
:nz—[1+2+3+___+(n—1)]:n2_—(2 )
2 2
_2n"-n"+n _ n(n+1) CRHS
2 2
e &, G _Gn
Sol9 LHS.=C,+ > + 3 + ..+ "+ D)

&S "Cp (n+1)
pX
:ZP+1 (n+1)

n Cp
2 Teu = pgéml

p=0

o1 Z”:n+1 1
T (n+1) P+l P (n+1)
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Sol.11 By Question 1 (i) & (i)

- [iC, + ™IC, + ..+ ™IC,_ ] Multiply (i) & (i) and compair of coeff. of X" or x™"
(n+1) CoC,+ Cy Cpg # CoCrup + oo + Cy Gy = X™iN(L + X2
2n)!
1 1 —2n —2n — (—
= D 7"l gy @ -1 =RHS. =G =T T ()t

Aliter : Sol.12 LH.S.=C, - S + S _ et (1) En
(L1+X)"=Cy+Cx+Cx2+ ... +C X" °2 3 n+1
Integration w.r. to x Z Zn:(_l)pcp
Toit = 220" w1
n+1 2 3 p+l p+1
(1 +x) +k=Cyxx+ C1X_ +C2X—+... 0
n+1 3
1 - nit
n+
n+1 = CP 1 (1P
vo X (n+1) ZO: =D
"n+1
where kis integral coeff. - D) [n+1Cl_n+1C2 +n+1C3_n+1C4m +(=1 )nn+lCn+1]
1
fx=0=>k=-7—"7%
(n+1) + + + +
T (n+1) [MCo = ("Cu="C, + MIC, ..
(1+X)n+1 1 s & ) - (1) n+lCn+1)]
(n+1)  (n+1) " “oXF 5 X 1 1
C C =) U007 gy SRAS
+ ?2 R ...(ii)
Sol.13 L.H.S.=C,—2C, +3C,—-4C,+..+(-1)"(n+1)C,
Putx=1
n n
P
™1 _1) C; C, Cs C Z Z NGRS Ve
S =C 4+ — + 2= 4 — 4 4+ —D P=0 P=0
(n+1) o2 3 4 n+1

n n
=20 b+ 2 VPG
2 3 4 n+1 P=0 P=0
Sol.10 LHS= 2.co+2 €1,276,2GC, ;2 G
2 3 4 n+1

n n n
D PPty > "Cp(-1)P
P=0 P " P

n 2P+1C n 1

ZTP+1:ZO: 7T :Z

(n+1)
(1) (n+1) G2

:(_n)Z” 1Cpa (1P 1+2”c (-1)°

P=1
1 n
T 2 G 2 = -1""+H1-1"=0+0=0=RHS.
p=0

Sol.14 L.H.S.=(n-1)?.C;+(n-3)%.C;+(n-5)*.C. +

1
— n+l _ n+l 0 n n
= (n+1) 142 Co2] = ) (n=r2Cr = Y (n* -2nr+r?)C;

r=1 1

n n n
31y < 2 Y C-2n>rC+ >ricC
= {ﬁ} =R.H.S. { D "Cx =1+ x) n le " 21: " 21: r

0
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=n?@"-1)+(1-=2n)n.2"" +n(n-1)2"2
=n?2"—n?+n.2""—n?2" + n(n - 1)2"?
=—n?+n(n+1)2"2 (1)

n
2
Again LH.S. = 2, (N=r)°Cr (_qy+
r=1

(n? = 2nr +r?)C (1)1

M:

1
—

r

n n
—n2 2 "G 12 2n) D rCe(-1)
r=1 1

n
=1y 2, "G (-1
1

=_n2[(L=1)" 1]+ (1=2n)n [1 = 1™
-n(n-1)[1-1]"2

=_n2[0-1]+0+0 =n? (2)

Adding (1) & (2)

2[(N=1)2.C,+(N=3%.C,+(n=5?2Cg+..]

=—n?+n(+1)2"2+n?

= (N=1)2.C,+(N—3)2.C,+ (-5 Cg+...
n(n + 1)2"2

=~ _=nn+1)2"3
> (n+1)

Sol.15 L.H.S.=1.Cy>+3.C,2+5.C,2+...+(2n+1) C ?
LetS=1.C,2+3.C2+5.C,2+..+(2n+1).C?
S=(@2n+1)Cl+(@2n-1)C2+(@2n-2)C2+..+1.C?
Adding
2S=(2n+2)[C,2+C2+C,2+..+C7
2S=2(n+1)'C,

(n+1)(2n)!

nl.nl H.S.

S=(n+1)?*C, =

So0l.16 (1 +x + x2)"
— n 2n i
=agta; taxt+. .. tax +..+ta,x" ()

1
Replace x > [— ;j

n

1 1 a arX
1-—+ — | =a a—1+ —g— + %

X x X X X

(x2 -x+1)"
X2n
2n 2n-1 2n-1

Cagx T —apx T +ax T .+ ay, (i
- X2n CEERY

Multipy (i) & (i) then L.H.S are

{06+ 17 =3

= (aé —af +a§ —a% +....+a§n N 4 ()
(1 +x%+xH"

= (ag —ar a5 —a5 +et a%n)><2”+(...) ...(iil
Putx =1in (i)

= agta,ta,ta,..+a,, = (1+1+1)"=3"...(iv)
Put x =-1in (i)

= aja,+a, 8.+ 8, =(1-1+1P3=1"=1.....(v)
add (iv) & (v)

3"+1 .
S ta,ta ..ty = > (i)
Subtract (iv) — (v)

_3"-1 .
Sa tagtagt..a, = > ... (vii)

(Y)LH.S.= aja, —a;a, + a,a;—.....
Multiply (i) & (i) and compair of x* or (- x™")
L @y
aya, —a,a, + a,a; ... =X in R
= X2n+1 in (1 + X2 + X4)n
=0[-- all degree of in (1 +x? + x*)"is even]
(i) L.H.S. =aja, —a,a; + a,a, ... + a,,_, Ay,
Multiply (i) & (i) and compair of x? or x2
aa,—a,ag+a,a,—...+ a,, ,a,,

(1+x2 +xHn

— 2 — v2n+2 2 4\n
=x7in n =X in (1 +x°+x%)
X
:an+1
22— _ 202 ; 2 4\n
or=x7-in =X in (1 + x° +x
(1+x% +x%) ( )
X2n

=a,

(i) Put X = @ in equation (i)

(1+o+0)"=a,+a,0+a,0’+an +..
+ azann

-+ ® is cube root of unity

Lo’=l,1+e+e*=0,

1B, L 1

272 " T

=0"= (g, ta; +ag+..)o+@, ta, +a, +..) o
+(a, + a5 + ag + ...)o°
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Sol.17

Sol.18

2 _
= E;+E,o+E0° =

E> B3
. E1—7—7:0&E2—E3:0:>E2:E3
=E =E, E,=E,=E;
Putx =1in (i)

ata ta,+tag+..a,,=(L+1+1)"=3"

=>@,taztaz+..)+(@ +ta,+a, +..)+
(a,+ag+ag+..)=3"

=E +E,+E;=3" =3E =3"

~ E; =3""=E,=E,

(1+X)"=Cy+Cx+Cx%+ ... +Cx" ...(0)
X+ 1)"=Cx"+ Cx"™" + Cx"2 + ... + C, ...(ii)
Multiply (i) & (ii) and compair coeff. of x*?or x™2
C,C,+C,Ca+C,C,+...+C,,C,

=x"2 or x"2in (1 + x)*"

(2n)!

=Cr2= (n_2)I(n+2)!

(1+Xx)"=Cy+Cx*+C,x* + ...+ C x"

Z Zcicj = o201 (2n)!

0<i <j<n T 2(n1)?

n n
Z; (CoCr+CCy +CCp+ .. +C . C) = Z; 'Crar
r= r=

n
nc _on 2n 2n 2n
Z nir = TC + TC L, + TC gt + TG,
r=1

g an 2n 2n 2n
= 27 Cnet (G, +7"C, +..47C,)

— (2n 2n 2n 2n 2n 2n
= (*"Cy+ 2"C, +..42"C_) + 2"C,,; + P'C,,p + ... + 2"Cyy,

n
2n
= [Zl C””J + ("Cpay + 2'Cpip + 2'Cig +...+ 2°Cyp)
r=

+ 2nC = 22n
n
- 2 - 2
= z "Char + z "Char + 2nCn =o2n
r=1 r=1
n |
2n 22[’1 _2n C (Zn)
C - n — 52n-1
= nr=—— 1 =2 - 2
; o 2 2.(nY)

Sol.19 [Cy +,/C; +,/C5 +..+ ,[C, <2+ n;l

Multiply 2 both side

=2,[C; +2,/C;, +2,/C5 +...+2,[Cc <2

+(n-1)
:>21[C1 +2 C2 +2 C3 +... + Cn SCO

+C,+C,+Cy+ ... +C +n—1
{- 2"=C,+C,+C,+..+C, & C,=1}

:>21[C1 + 2 C2 + 2 C3+ ....... + 2 Cn

<C,+C,+Cy+..C +(1+1+1+..ntimes)

=2,C; +2JC; +2,[C5 +..+2)C,

<(Cy+1) + (C, +1) + (Co+1) + ... +(C,, )
C1+1
e s

= C,+122.[c,

n24JCy +2JC; +2,/C5 +..+2)Cy

<(C,+1)+(Cy+1)+...+(C +1) H.P.

v AM. =z GM.

S0l.20 ,[C; + 4/C; +4/C5 + ..+ |Cy

<[n@"-1)]"forn>2
{-- Root mean square >A.M.}

3\/(ﬁ)z+(@)z+...+(ﬁ)2
n

S \/a+\/§+ (O +...+\/a
n

- \/a+\/§+ (O +...+\/a
n

<\/C1+C2+C3+...+Cn
B n

= \/a + \/a +...+\/a < \/n(Cl +C+....+C,)

=,/C; +C, +.+[C,

< Jn(Cy +C; +Cy +....+C, = Cp)

= JCi +C, +.+C, <[n@" -1

MoTioNn:

Nurturing potential through education

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564
1VRSNo. 0744-2439051, 0744-2439052, 0744-2439053, www.moationiitjee.com, email-info@moationiitj ee.com




