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Q.1) | The 2", 3™ & 4™ terms in the expansion of (x + a) ™ are 240, 720 & 1080. Find x, a &
n?
Sol.1) | Given expansion: (x +a)™
T, = 240,T; = 720 & T, = 1080

General term: Tyq = "¢, x™ "a”
Now, T,="c;x" 1al=240 .............. (1)
= Ty="c,x™2a?=720 ...cceeun..e. (2)
=T,="c3x" 3a3=1080 ............... (3)
Equation (2) + equation (1)

nCZX"_ZaZ _720 _

ne,x""lal 240

M.x"_z"'"“.a

>—2 =3
n
(n-Dx"ta_

= 3

2
= M:3
2x

=>n—1)a = 6x ... (4)
Now, equation (3) + equation (2)
ne;x"3a® 1080
ne,x""2a? ~ 720
nm-Dn=-2 ,n-3-n+2 ,
= & =
(n-1) 2
N 2
- (n-2).x a=§
3 2
(n—2)a_§

3x 2
S2(M=2)08 = 9X oo (5)
Now, equation (5) + equation (4)
2(n-1a _ 9x
(n-1)a T oex
2n-4 _ 3
n-1 2
= 4n-8 = 3n-3
= n=5, put this value in equation (4)
We get, 4a=6x

3 . .
=>a= 7x, putvalue of n & ain equation (1)

We have, 5¢;(x)*. (3%) = 240
=5x5 2 = 240

5 _ 240x2
=>x°=—

= x°=32=2°
DX =2,0=3 e {sincea=37x}
~n=>5x=2and a = 3 ans.
Q.2) | Find a, b & nin expansion of (a + b)", if the first three terms in the expansion are 729,
7290 & 303757
Sol.2) | Given expansion: (a + b)™
T, = 729,T, = 7290 & T; = 3037
General terms : T4 ="c,a™ "h"
Now, T;="c,a™b®=729
= T;=a"=729 ............. (1)
= To="c;a™ 1h1=7290 ....coocevrrerr.n. (2)
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= T3="c,a™ 2bh?=30375 ...coevevrrerrrrrnns (3)
Now, equation (2) + equation (1)
ng,a™ ' 7290

an T 729
>na" 1" p=10
= T;—b= 10
SND =10a e, (4)

Now, equation (3) + equation (2)
ng,a"?b? 30375
ng,a=bl " 7290

nn-1 —__
(n-1) n—2-n+1

-2z ¢ 7%
n 6
- (ngl).al.b _ E
n 6
(n-1)b _ 25
2a 6
= 6(n—1)b =50a ... (5)

Now, equation (5) + (4)
6(n—-1)b 50a
5=
nb 10a
=>6n—6=5n
= n = 6, put the value of n in equation (4)

= 6b = 10a

5a
=>b=—
3

Now, from equation (1) put n=3

=a® =729

= ab = 3°

>a=3

~n=6a=3&b=>5ans.

Q.3) | If the coefficient of a1, a” and @”™* in the expansion of (1 + a)™ are in A.P, show
thatn? —n(4r + 1) + 4r%—=2 =.0?

Sol.3) | Given expansion: (1 + a)™
General term: Ty 41 = "¢, (1
Tryq="cra”

Clearly, coefficientof a” ="c,

= coefficient of a1 ="c,_;

And coefficient of a”*1="c,.,,
We are given that, "c,_4, "¢, and "¢,.,1 arein A.P
= 2."c, ="Cpr_1+"Cry1
n! n! n!
'rlz(n—r)z - (r—i)!(n—r+1)!+(r+i)!(n—r—l)!

)n—r aTl

= P —Din—r+ D! DI (n—r—1)!
2 1 1

r(r—1)!(n—r—1)!=(r—1)!(n—r+1)(n—r)(n—r—1)! : (r+V)r!(r-1)(n-r+1)!
2 1 1

r(n-r) - (n—r+1)(n—r):(r+1)r
1 1

r(n-r) B (n—r+1)(n—r)=(r+1)
2(n-r+1)-r _ 1

r(n—r)(n—r+1)_r+_1
s>2mr+2n—=3r?=-3r+2r+2=n’ -nmr+n—-nr+r?—r
>5n% —4nr—n+dr2 —2=0
=>n? —n(4r + 1)+4r? — 2 = 0 (proved)

Q.4)

11
Find the 4™ term from the end in the expansion of (x4 — x%) .
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Sol.4)

1N\11
Given expansion : (x ——3)
X

{1\
General terms: T4 = (=1)"11¢ (x*)'*7" (x_3)
a4y 1
=Tr41= (—1)T11cr(x)44 4r-ﬁ
oy 1
= Tppp = (1711, (0)** 7r-ﬁ
Formula, rt" term from the end = (n — 1 + 2)* term from beginning and 4" term
from the end = (11 — 4 + 2)t" term from beginning = 9" term.
For Tg, putr=28

= To = (=1)%11, (x)**73¢

- -12 1 =

= To =11¢, (x) 3T {nCr = nCn—r}

7. o 11x10x9 1
=19 = "z

165
Ty = x12
165

- 4 term from the end = — ans.

Q.5) | Find the value of n, if the ratio of the 5" term from the beginning to'the 5" term from
the end in the expansion of (\/_ + 3 ) is V6: 1.

Sol.5) Expansion: (2 /a + E)

General term: T 1 = "¢, (21/4)"_T (ﬁ)r

n-r 1

=>Try1 =", (2) . 374

5% term from the beginning, putr =4

=>Ts = ”c4(2)nT_4.§

Now, 5" term from the end = (n —5 + 2)™ term from the beginning= (n — 3)"% term
For Tj,_3, putr=n-4

n-(n-4) 4
STh3="n4(2) + 5=

3 2
_ 1 _1
:Tn—3 - ncn—4(2) =
3 4
. T V6
Given, ——=—
Thn— 3 1
41
nC4(2) 3 \/E
—1_ — LA
Nep_y (5= 1
3 4
4

e 4).<2)" L@
( ) 1
@) (3)7 =6
n—-8 1
= (6)+ =(6)2

(n 4)'4'

n-8_1

4 2
=>2n—16=4
=2n =20

=>n =10 ans.

Q6) . . . 6 : . 3x 11
Prove that there is no term including x° in the expansion of ( x? — H) ?

.
501-6) | General terms: Try1 = (=111, (2x*)H7 (%)

= Tppy = (1711, @)1 (0227 2

x7

= Tyar = (“)" 116, (1. (3)7. 2
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Let x® occurs in the (r + 1)t term then, for x® put 22 — 3r = 6
= 3r =16

16 S . . . .
=>r= -, which is in fraction but ‘r’ cannot be in fraction or negative

- there is no term in the expansion which involves x° ans.

n
Q.7) If the 4" term in the expansion of (ax - %) is ;, then find the values of ‘a’ & ‘n’?

. 1\
S0l.7) Expansion: (ax - ;)
_r(1\"
General term: T4 ="¢,.(ax)™™" (;)
1
= Tryq ="ca™ . x”_r.g
= TT+1 - ncran—r_ xn—ZT
For T, putr = 3
= Ty ="cza 3. x""¢
. 5
Given that, T, = 3
_ _ 5
s Nega 3. x e = ~ e (1)
Clearly R.H.S, of above equation is independent of x
sputn—6=0
= n = 6, put n =6 in equation (1)
= 5cyad. x°=§
6X5%x4 3 5
=>—.a°==
2
3 5 1 _ 1
S>SqQ =—=— = —
40 8 23
13
=a’ :(E) >ad==
1
n=6&a= >
Q.8) | If a4, a,, as and a, be the coefficient.of four consecutive terms in the expansion of

as 2a, o)

(1 + %)™, then show that e L =

a;+a, wazta, ax+tas’
Q.8) | Expansion (1 + x)"
General term: Ty 1 = "¢, ()™ " (x)"
Try1="crx"
Let the four consecutive terms are ", (r + D, (r + 2)" and (r + 3)t"
T, ="c,_,.x"~1 Sucoefficient of "c,_,= a,
Ty41 ="cq. x".= coefficient of "c,= a,
Typp ="Crp1ox" Tt = coefficient of "¢, 1= as
Typ3 ="Cryp.X"T2 = coefficient of "¢, = ay
Now, a; + a, ="¢,_1 +"c,=""c,
az +az ="cy +"Cr1=""rqg
Az + Ay ="Cry1+"Cryz=""Cr12
"c,_1 +"c,="c, (property 1)

taking L.H.S.
a, as

a, +a, az+a,
— Ner—y + NCr41
n+lc, n+lc,.,,

n! n!
_ (r=1)!(n-r+1)! (r+1)!(n-r—1)!
(n+1)! (n+1)!
ri(n+1-7)! (r+2)!(n+1-r-2)!
nlr! n!(r+2)!

m+D)!(r-1)! (m+D!(r+1)!
nlr(r—1)! +n!(r+2)(r+1)!

T Dnr-1) | (e Dnl(r+1)!
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_ r+2

n+l1 n+1
_2r+2 _ 2(r+1)

n+1 n+1 )
Taking R.H.S. —22—
a2+a3

Do yourself and get R.H.S = i (2)

n+1

From eq. (1) and eq. (2), L.H.S. = R.H.S (proved)
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