RD Sharma
Solutions
Class 11 Maths
Chapter 18
Ex18.2



Binomial Theorem Ex 18.2 Q1

T =Ty= {_lir rtrxHrr

Tia = Taous = (1) "y (26)° [;1:!)“ - z’fu[éﬂs] o

11™ term from the end = (26-11+1) = 16" from beginning.

zlﬂ

5 TemToa= (" @) 4] - Teaa

X

Binomial Theorem Ex 18.2 Q2

L=Ta~ (_1]'- xy % l.Cr

n=7, r=16, 1—3::2, ¥= lz
x

e o (5] - e

x:l

Binomial Theorem Ex 18.2 Q3

| L |

x x




Fifth tam froen the end is
(11-5+1)=7* term from beginning

G =Tga= [_lr "CzXHrr

o a( 1Y _1a. g4, x* _210x81_ 17010
- (1) (39 ] - exatxXp - 20XEL_UO

Binomial Theorem Ex 18.2 Q4
T =Ten= 1]! "CrxH}'r

"=B, I"=?,I=xmzyhtzl Y=Iu Z' n=10

To = Trax = (O 296, (¥ H12) (x 12y ¥2) - S0 202 w12 2242 - 130y
Binomial Theorem Ex 18.2 Q5
Ty =Toy="Cx"y

4x 5
"-?' r—ﬁ' "—B. x—?, V—E

2 & 2
4xY (5 4 4 5 28 M (7x5x125 4375
T—}=Tm=ﬁ:‘[?] [EJ =ZBIFIX x—z"xxi= P _x x"' x"

Binomial Theorem Ex 18.2 Q6

Tesm from the begmnmng
T = Tras = "Cx™y" —(®
N=4, r=3 n=9 x=x, y=—

3
2 PxTxB
Ta=Tay = Qﬁ[;] - ;x; Iuf = BT

1*tﬂ'mimmemd=?‘lﬂnimbegﬁiﬁg

using (i)

N=7,r=6, =9, x=x, y==
x

6 &
F ] OxBxF 2 5376
T=Tga= gch:' —| = —_—=—
7 el [X] Ix7 x— 3

Binomial Theorem Ex 18.2 Q7

T =T '('l)r Cx"Ty"
4 term from the end = 7* term fom begmnng

4x 5
AT

N=7,r=6n=9, x=

3 L]
T-;—Tm={—l]‘t‘[45—x] [i] _9xBx7 47x5% X' 9xBx7x5 _ 9xBx7x125 _ 10500

2x 3x2 53::2‘ x‘ 6xx? 6x x*

Binomial Theorem Ex 18.2 Q8
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7th term from the end = 3™ term Fom beginning
T =T = (-0 "Cx™"y"
3

N=3r=2 n=8, x=2x, Y=5o

K4 iz
fa=Ta- (1 ) (2] - B2 2T

Binomial Theorem Ex 18.2 Q9(i)

X (222 i]m

X

=Bx7x0x8xx" = 4032x"

To=Tra = (1) "Cx"y"

3 e, (22 (2]

Coeffident of x™ is
(1) 2, 2702 —

e x“ = 11-

= 10-3r =10

3r= 3D

r=10

Substituting r = 10 infi)

(1) G2
- A 2"

Binomial Theorem Ex 18.2 Q9(ii)

7 - 1\*
x II'I[ —x—zJ
-rnl = Tr-r:l. = {_l]' l’crxﬂ'—fyl'
= (-1 *trr‘“*[:—z]
- [_1]r "t-rrm—r—a"
= x? =X”
7=40-3r
H =33
r=11
= ()" ", is coeff of x

="y,
Binomial Theorem Ex 18.2 Q9(iii)



Binomial Theorem Ex 18.2 Q9(iv)

13
x? in expansion of [xz— —J
3x

T,=T 4= {_I]r ncrxn—ryr

- e (5]
= (1) % xoxx ™2

- F 4 Xg

1B-3r=9
Ir=9
r=3

(Vg

OuxBx7

IxZ2xIxd
-28

9
Binomial Theorem Ex 18.2 Q9(V)

b

(]
x™ in expanson of [x+1J
x

T, = "C X"y

arf1Y

-rex (3]
% o x

n—2r = m
n—im
T2
oc _ n!

- A

Binomial Theorem Ex 18.2 Q9(vi)




PR [ ol Ly Rt al L 1
: CHiC—+'Cl= | +'Cl=]| +'C]=] +
. P AT 1 -~ P 41 '.-1-.| x, X,
(1-2x" +3x "']_I =|1-2x +3x°) . # ok .
L lals)+alz) +efz) +alz
. A Lx, x x
=—{2x -C '_I,-' |_I_M ® C"_I,—'
=—(56)+(210)
=—112+168
=154

Binomial Theorem Ex 18.2 Q9(vii)

(2-28)" ="Coa® - Ga" () +°C,a"(25) ~UCid (25) +—— PGy’ (28) +—
121
= —ﬁxlﬂ
_llxllxlﬂxﬂxﬂx
SxdxTx2
=-101376

128

Binomial Theorem Ex 18.2 Q9(viii)
[1-3x+ 7x2) (1= %) = [1- 3+ 73) [, - O+ "t + B0
. Coeffident of xin [1-3x+ 7x%)(1- ><:|1‘5

1x[-"C, )= 3x[-""Cy)

-16-3
=-19

Binomial Theorem Ex 18.2 Q10

Ta=Ta= ﬂcrrﬁrl

- .

1

42-2r—-r 21-r—-3r

L Y 6

T

_Z'c(x?

wls

5

!

]
n|1| X

r
"..,"ﬁ]
L]

Hll 1
II-\ hl

-
BRI
i~
N

U
k

Sinoe x and y have same power
42-3r —(21-4r)

[ ]
42421 = 4 +3r
al=17r
r="9
Term is 10
(b =t01)

Binomial Theorem Ex 18.2 Q11



r 7 1Y
(-1) 2’1:,(1:: ) [;J
M _ 9
40-3r=9
I1=3r

31
r=—

3
r can not be in fracion

- There is no term mvolving x”.

Binomial Theorem Ex 18.2 Q12

o
Any term in the expansion of [124-1] ]
x

Ty =T = Cx"y
()

- 130 242 12

xﬂ—:}:x—l
12-2r=-1
2r=13

13
re=_—

2

iz
r can not be a fraction, therelwre there is no term in the expansion of [Iz-l-lJ
X

having the term x .

Binomial Theorem Ex 18.2 Q13(i)

(G2

L
Here, i = 20 whidh is an even number so, [%-rl] i.e., 11 term is the middle term.

We know that,
V=T = (1) Cx"y"

r

2
ix
il

Tt = Taou = (1) 2Cyg [% "] [%J“’
A, 20 30 0

W W —
3|.l!l lel xﬂ

Mo

n=20, r=10, x=§x, Y=

Binomial Theorem Ex 18.2 Q13(ii)



Here, n = 12, which is even number.

S0, [%+ 1} th term i.2., 7th term is the middle term.,

Hence, the middle term = 75 = T,
126
L=Ta= 12(:.&}{;] D-f[bxjé

&
- 13| 2 b}
(2] xom)

&
12 F L bEkE
[12-6)/67 x°©

i
_12xllxlﬂxgxax?xﬁ.x&5b6
|IE|:-<5:-<4:-<3:-<2:-<1)

=924 x3°h®

The middle term = 324 x3%",

Binomial Theorem Ex 18.2 Q13(iii)

L I L

The term fommula is
T T~ [']Jr nc-rxr—ayr
Te=Tsu= {_1)5 mcs(xz)m[;]ﬁ
- _ﬁt?‘,ﬂ—ll %55
“10x2x8 x7 x6 25,5

Sxd4xIx?
- —BD6Ax>

Binomial Theorem Ex 18.2 Q13(iv)
(x_ay

\2 x)
Here n=10_ which iz even thersforz ithaz 11 terms

= & 'I-._F’E -\.l
- middle term is | ;+1 |=I5* term

= -

Ir=r,=(-1jy "Cx 'y
PR PR |
5 e | X | a
L=L.=(-"C|=| |=
; -\.d.-" xz'l
10! £ %
=——— H— Mg MY
ST
=-232

Binomial Theorem Ex 18.2 Q14(i)



Here, 7 =9, which is odd mmmber

9 1.. 941 -
[%] ;l'l:l[%-{-l] i.B.,S“,ﬁ“tn‘lla'aﬂmlidtlam.
Here, the torm formula s

Ty = Tau = 1) X (327 [%]

= ’cqﬁqufxxﬂ

O9xBx7x6x3 XV
4x3x? %3V 2

189
__x‘

o Tou = (17 (00

4
PxBxTxb 3
xR E o xxtxx®

T T Ex4x3xZ &

Fl

_ 98 x7 x6 x3* 12
Sx4x3Ix2x3 x2°

=21
= —IB
1a

Binomial Theorem Ex 18.2 Q14(ii)

22 1)
x
Here, m =7, whidh is odd
741 741 O
- [%] and [%-rl] = 4% 5™ tarm are middle erm or [zxz—

L=Ta~ [_lr ncrxn—ryr

= T (0] ") (2]
7. 2%x®

-
3
I:I

= - 560X

r
_ _ vt 274 l]
T = Taus = (1) 7Ca [227) [x
iyt
F
qq x
7 ?xﬁxﬁxﬂxz
Y 3x2
= 280x"

Binomial Theorem Ex 18.2 Q14(iii)



2 15
o
)
™ and 8™ terms are middle terms
15 R i
(3] ()3
! X 8 X

—6435xF %27 6437 %3 % 2®
3 ' %

Binomial Theorem Ex 18.2 Q14(iv)
1
a1
(+-3)

Hera, n =11, whidch is odd number

e th 11
- [ll;]] and [%1—1] = 6", 7% term are the middle terms in [x"—%]

The term fommula is
-E_Thi_blrnqxnﬂf

o= Tou = (1 s ()
Mg ;15

_—11x10x9x8Bx7 o
LudxIxZxl

=-11x3%x2x7 x°

- 462 x?
1y Teu - 3 (54

xm
=462
x.lﬂ

= 462x"
Binomial Theorem Ex 18.2 Q15(i)
1 il
x

Here, v = 10, which is even, - ithas 11 terms
= middle term is [g-l-].]- 6™ term

To=Teun = (1) "Cx™y"

=
o =T = (1] s()™ 7 2]

1D x9xBx7x6 x°
4
Ex4x3Ix? »r
=-3xZxT xb
=253

Binomial Theorem Ex 18.2 Q15(ii)



—
Here, 77 is odd, - (1—zx *‘?J has i1 +1 = even term
- middle term is ["T“]ﬁm
Ty =Toun = C XY’
Tou =T, = "C, (1- 1;)”‘3 (xz);
z 2

- "":] {1—2:}5";:12"
ke
_ (2

(- 1}" x® ~(1- r]" =1-mx
[n !)2 [ ]
Binomial Theorem Ex 18.2 Q15(iii)

(1+ 3x+ 37+ ‘3)3-:

This expansion is ({11- x]a)m =1+ x]‘"

Sinoe 6n is even - ithas 6n+1 = odd terms has midde temm is

[% +1J. - {4::}"' t=rm
To=Ten= r:(-_rxr:—rr.r
Tao = Tans = S () (1)

Gm)! P
- G [ a5 -1]

Binomial Theorem Ex 18.2 Q15(iv)

r 199
| I

r—— |
I 4 |
W 4.»'

4% and 3* terms are middle terms

O™ = By 0™ g 2 F
{9 (2 Y| w8 1) E_" :I'JI‘.-"' |
ta= ) e U
63 63 |
033 19w

4 aD

Binomial Theorem Ex 18.2 Q15(v)



2n + 1 is odd henoe this expanson will have 2n + 2 = even t=rms.
2n+1

Hene, middle torms 5 =m+l,me2

Term formula is
=T~ {_IT “CrxH}(r
T = Taua = (1) 296, (7 2]
= ()" et
- (1) 2 x
Toyz = Toyaan = (1) 29, ()™ G]
= () 2,
= {—1]"“ hjcml%

-y g, 1 [+ °c, - "G.i]

Binomial Theorem Ex 18.2 Q15(vi)

- 7
-2
W 6 £
Herz #=7_which iz odd
CTEly Tl o
; ':'1 | and | - +1+1 |= 443" terms
Z middle termiz - < S N 4

T =T, =(-1) "

4

-

L=L.=(-V @7 £
kﬁ'.;'

Ll x?

BT e

_ T=6x5 ! 1’

T 3w 2x1 216

__ 105
g

=L, ,=(-N"Cx—y
PRI A 1__4-,.-'1_3'\:4
5 =T =(-1 GO %
LB
i o

S e
Toolioehcioc - gt

= XLl X
Ix2x:1 1296

35

48

Binomial Theorem Ex 18.2 Q15(vii)



Here n=10_ which iz even thersfore it haz 11 terms

-. middle term iz ;. §+1 .;=I5"‘ term

Y -

T
=61236x"*

Binomial Theorem Ex 18.2 Q15(viii)

For the given binomial expansion n = 12,

So middle term is [g + 1} =7 term.

o b
T, = 12C6(25><) [— FJ

I:l &
T, = M [2ax) [_EJ
X
& &
T? = 12':6 [Eﬁaj‘b—]
X
. . 2*ah®
Middle term is 'C, [T]

Binomial Theorem Ex 18.2 Q15(ix)



For the given binomial expansion n = 9,

So middle terms are [%] = 5% term and [#] = 6% term.

The middle terms are °C, [E] and QCS[E].
- P

Binomial Theorem Ex 18.2 Q15(x)

For the given binomial expansion n.=10.

So middle term is [g + 1} = g term.

><1I:l—5 EIS
T = llilc -~ _-
-3 ()
}{SE,IS
T=_1EIC i =
= =o(3) )

T, = - 9, - -252

Middle term is - 252,

Binomial Theorem Ex 18.2 Q16(i)



b ]
x® 1
2 3x

In expansion

- (5] (&)

-6 5] G

Let ¥, be mdependent of x
IB-—Ir=0wr=06
-~ Required term
3y -1
- T}“—THI—T,—"C‘[EJ [E]nx“_aﬁ

= Bq[EJ[LJx“ - i
g J\1 18
Binomial Theorem Ex 18.2 Q16(ii)

)

4th termi sindependent of x

9 s 1Y (964

SeaE) ()a
Binomial Theorem Ex 18.2 Q16(iii)

Tog= (_IT nc-r (21213_' [%] . {_1}’ -ncrzﬁ—rarxﬂl—& 3
Term independent of x = x°
= 2 _ 0 g _Sr—0= =10

=ty = (1) g2 x 30 = Ap, 71739

Binomial Theorem Ex 18.2 Q16(iv)

(2]
x2
i ise(2Y
To -1 7, (0™ (5]
= (1) B 3B S
Term independent of x = x7
15-3r=0=r=5%

ot = (1) M 3tR

15! 105 _ _ 1514 x13x12 1113_-.125

T Enot 120
=-3003 x3"" 2"

Binomial Theorem Ex 18.2 Q16(v)




X - 3 r
= (i) (G
r r
—lt'rx 2 ErHE-E.ixTr

Independent of x = x°
Iln—r—-'lr — X"
r
10 -5 = 0

r=2

11 10x9 5

Binomial Theorem Ex 18.2 Q16(vi)
1 e
)
Toa= (1) e (L]
L xz
- (1) FC P>

Independent of x = x7
xa"ﬂ'=x":>r=n

= (_ 1]" mcr

Binomial Theorem Ex 18.2 Q16(vii)



We have,

1 -1y®
1 = -
[—x3+x 5]
2

Let |IF+1:|m term be independent of x,

-~
-

1
2

,{?’

I
i
—
| =t

i
b
W
—
b
S
o
L
-
=
= ™
|
=" i

[ |
[=2]
A
r—

M| s PO
¥
i
i
¥

]
[ax]
Ry
PR
"\—f\—-‘gﬂ S " —
T
o
1
i}

1 S 408
= EC, [E] }([J’f} ]

Ifitis independent ofx, we must have

40 - 8F -0

15

= S = 40
= =5

The tarm independet of x = 7,
M O,

3
-EISx(lJ
z

-E-Erxi
=

-7

Hence, required term = 7
Binomial Theorem Ex 18.2 Q16(viii)



9
{1+x +2x3] [1:{2 - l]
2 3x

3 g 3 & 2 7
= [1+.=r +2x3} [Ef} - %, [EHJ Lo *Ce [Exz] [L] - %, [EP{E] [iJ
2 2 S 2 3x 2 3x
In the second bracket, we have to search the term so x® and i? which when multiplying
X

. S . . 1
by 1 and 2x? is first bracket will give the term in dependent ofx. The term containing =
X

will not occur is second brack et,
The term independent of »

=1

] 3
5. 3 1 3la- 2 1 1
Z, » - 25 [ ® %
& 23 33] T8 AT xg]

_Qxﬂx?x 1 _ '?J:-CE_ 1
T1x2x3 7 8x27 148 043

72
18 27
17
" 54

Fequired term = 17

Binomial Theorem Ex 18.2 Q16(ix)



We have,

[E-r;+ 1 ]13 x =0
23}( '

Let |:1-'+11th term be independent of x.
L3
18- far—yi8 1
vor = %, () [?ﬁr]

¥

,ac,[.;x;;]m‘:gx X

B, (xjiaT_r x[

1

2
18-
=, (%)73 x[%

Ifitis independent of &, we must have

18-2r -0
3
= 18 = 2r
= re=9a

Term independet of ¥ = Tayy = Tin
Mo,

e o )

5 9
- 15, {a’;] x% N[g};}
e,

lﬂc
Hence, required tarm = 239.

Binomial Theorem Ex 18.2 Q16(x)

-
)

;’312_1 |
L2 3x)

In expansion

=& |f§x'é_’ (x| _1
bt SR P,
Let T ., beindependent of x,
12-3r=00orr=4
= Required term

Binomial Theorem Ex 18.2 Q17



We know that the coefficient of rth term in the expansion of [1 +x:|h is "C, 4
Coefficient of (2r +4) th term of the expansion (1+ x]m =8 =

and, coefficient of (r - 2) th term of the expansion (1+x)'° = 1%, 5, = ¢, _,
It is given that these coefficients are equal.

15 =
Czn 3= Cr =3

", = "0

= Zr+3=r-30or 2r+3+r-3=18 o s
=r=s50rr+s5=n

= =-6 or, 3r = 18

= =-6orr==6

= F=g [0 = -6 is not possible]

Binomial Theorem Ex 18.2 Q18

(1 +x)43
43) (43
2r) (r+l

2r+r+1=43
3r=42
r=14

Binomial Theorem Ex 18.2 Q19



Now, Coefficent of [r +1) th term in the expansion of |:4-+xj"”’1 - Mo = e,

and, Coefficient of rth term in (1+x}” +Coefficient of (v + 1) th term in [1+x]“

= Ilc'Cr—i"'nlc"ﬂl—l
="C,_,+"C,
nit nt
- {n—(r—1]}.‘(r—1].’+(n—rj.'r.“
nl n!
) -,’.-".--—r+1}.‘(.v‘—lj.f+ [rr=ritri
nl "t
- [n—r+1:||:n—r:|!|:r—1]."+[n—r}.‘r(r—l]."
i n!

- (r=r+1)n- rf{!ll'r—lj.“ * (r=r)ifr=1)/r

.~ _—
(m-rr-10iln-r+1 r

_ nt [rem-r+1
NCEGHENE _[n—r+ljr}

. nl [ 4+l :|
[n-rj!(r-lj!_{n-r+ljr
- nifr+1)
_[n—rj![n—r+1j[r—1.fr
_ [m+1)s

i+

n+l

= C‘r

g - L/
¢, ="¢,,+"C,

The coeffigent of [~ +1) th term in the expansion of (1+X}’"1 iz equal to the sum of the coefficients

af rth and (r+1)th terms in the expansion of [1+x)".

Binomial Theorem Ex 18.2 Q20



We have,

2]

Let (r+1)th term be independent of x,

> e (17
Troi = 1:.- (X] [;}
- mcr (lezn—r—r
_ zqcszn-'zr
Ifitis independent of x, we must have,
Zn-2r=n0
= 2n=2r
= F=n

. Term independent of x = 7,
Mo,

oo = 26 (-7 (2]

b
=Fc,
(2n)/
“(zn-nyint
_ lan)
nlnl
_ [E.I'?}I[En -'l:H[En- 2}...5!4:3 %2 x1
i £
. {lx3x5x...[2n—1]}{2!4161.,t2n}
nint \
. {1x3x5:<...|:2n—1}} xE”ileS-c?x.-.ﬂ'}
nind
) {1x3x5x . (2n-1)} x2" xn/
nln!
{1%3x5x...(2n - 1)}
.‘E‘nx nln'

{1%3xE5x.. (20 - 1)}

= The term independent to x = Y

» 2" Hence proved.

Binomial Theorem Ex 18.2 Q21



We have,
(1+ x:]""
Mow,
Coefficient of 5th term = "Ce_; = "C,
Coefficient of 5th term = "C_, = "Cg
and, Coefficent of Sth term = *C,_, = "C,
It is given that these coeficents ara in AP.

2”1:'5 - ”C‘4 + nCﬁ

nt nt !

= 2{(.'?—5}."5.’]:[r‘r—4j.’4,‘+[n—5j!ﬁ!

- 2 _ 1 . 1
(n=E)15! [n-4)/47 [n-6)6!

- 2 ) 1 N i
(n-5)[n-6)/5x4! [n-4)(n-5)[n-6)74/ [n-6)/0x5x4/

- 2 1 L1
[r-5)=5 [n-4)[n-5) 6xE

= 2 _1__ 1
S(x-5 30 [r-4)[n-5)

— 12-(n-5) _ 1
30(n-5) (- 4)r-5)
12-n+5 1

= 30 -4 -5

- 1?—n=i
30 n-4

= 17n-68-n?+4n =130

= 2ln-68-m*-30=0

= 2ln-n"-98=0

= nf-21n+ 98 =0

= n-Tn-14n+98 =0

= nir-71-17(r-71=0

= (r-7F)n-14)=0

= h=7or h=14

Binomial Theorem Ex 18.2 Q22



We have,
(1 4~J-r:|2"I
Mow,
Coefficient 2nd term = 2”02_, = 2"@1
Coefficient 3rd term = P¢5_; = ',
and, Coefficient 4th term = #C,, = ¥°C,
It is given that these coefficients are in &.P.
2%c, = 20 4 Poy

Zn n
Ca 2
2 2n-3+1 RC n-r+1
= 2= + =
2n-2+1 3 fCq r
_ __2 ,en-2
2n-1 3
G+[2n-1)2n-2
_,_8+@n-y(;n-2)
3(2n-1)
- 6(2n-1)=6+4n° - 4n-2n+2
= 12n -6 =B+ 4n - 6n
= 4 -6n-12n+8+6 =0
= dn®—18n+14=0
- 2{2n2—9n+?)-ﬂ
= 2% -—9n+7=0 Hence proved.

Binomial Theorem Ex 18.2 Q23



We have,
(1 +x:|”
Let the three consecutive terms are rth [r + ljth and [r +2jﬂ" e, T, Ty and T s

Coefficients of rth term = 7C,_, = 220
Coefficients of [r +1jﬂ-I term = "C,,qy = "C, = 495

and, Coefficients of [r +2jﬁ-' term = "C,,0q = "0, = TOZ
o,
"C,.q 792
", 495
_ n-(r+1)+1_ 792 . G _n-r+1
r+1 495 TR, r
h-r 792
= = —
r+1 49CE
T2
45
g
&
n-r B
= ==
Fr+1 5
= Eh-Lbr=8r+8
= En-Lr-8r==28
= Bn-132r=128 -— (i)
"
C‘
and, L =E
"Cy 20
h-r+1 409%
= =
v 220
45
20
_
4
nh-r+1 9
= = —
v 4
= 40 -4 + 4 =9r
= dh —dr - Or = -4
= 4n - 13r = -4 -— (i}

Subtracting equation [ii} from equation (i},
h=58+4
= n=12
Binomial Theorem Ex 18.2 Q24



We have,
(1 +X:]n
Coefficients of 2nd term = "Cyy = "y
Coefficients of 3rd term = "Cq = 75

and, Coefficients of 4th term = *C, = 75

It is given that these coefficents are in AP,
2RC, = O+ "y

L o
= o= C1, Ca
nc2 ncz
- o__ 2 . n-3+1 "Gy _ -
n-2+1 3 ", r+1
- 5o 2 +n—2
n-1 3
_ 2=E~+[n—1j[n—2j
3[n—1)
= Eu|:n—1j=6+n2—2n—n+2
= Eh-6=8+n" -3n
= R -Gn+5+6=0
= n-On+14=0
= R _Tn-2n+14=0
= n(n—?j—E(n—?j=D
= (n-21(r-7)=0 [#h-2=0]
= h=7
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We have,

(1 +X:|”

Coefficients of pth term = ”C‘P_l
and, Coefficients of gth term = "C,_4

It is given that, these meffidents are equal.

"Cply = "y
o, = e,
=Fr=garr+s=n

= p=-l=g-1lor,p-1+3-1=n

= p-g=0o,p+3=n+2

p+g=n+2 Hence proved.
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We have,
(1 +x:|”

Let the three consecutive terms are 7,, T, and 7.,z

”C,,_i = 5h
ncr+1—1 = ncr =70

Coefficients of 7, =

Coefficients of 7,4 =

and, Coefficients of 7,0 = "C,,o = "C,.,y = 56
M O,
ncr+1 - 56
", F0
n-lr+11+1 4
- —_— =
r+1 =
h-+ 4
= = —
Ff+1 5
= Sn-Sr=49r+4
= Ln-9r=14
and,
.r.-cr _E
"Cpy 5B
h-r+1 §
- _— =
i 4
= 4 -+ 4="Lr
= dh-r=-4
Subtracting equation (i) from (i), we get
n=4+4=28
Put » = 8 in equation (i}, we get
ExB8-9r =4
= -9r =4- 40
= =4

Three consecutive terms are 4th, S5th and Gth.
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We are given,
T3=C-I'J .Ir4=|b_, T5=C, T6=L':‘|
We have to prove that

bz—ac_Ea
cfobd 3
B2 - ac 5|i1:'2—ba'j|
— [ -
a 3 c
2
- 1[b%-ac|_5|c*-bd
h =] 3 b

b ¢ E|lc d
— -— o B omw | omm =
%]

a b

Mow we know,
a= nczxn—i‘m‘z
b= "Co®
c = "™ %t
d="Cox" "

Putting these values in equation (i), we get

Hcg}{n—3 3 ncl“xn-l ! 5

0

n-2 2 -3 3 3

J?C?){
e Jz
X < 3x

"C_x
.'?C3 N .'?C\.4
.'?C_z ."l'C-_3
We know that,
"C._y r

=

The given equation above becames,
n-2 n-3 -3 n-4%
4 5

3 +

3

"y G5
L) L
c, e,

4n-8-3n+9 LHn-15-4n+16

=
Ax4 Ix4
n+1_n+1
12 12
Whidh 15 true,

Hence proved.
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Suppose the binomial is (s+a)”

We are given,
TE=a_l T-Ir=b_| r =I'.'-“, r|3=d
Wa have to prove that

.’:.'2— aC 4&

- bd 313
.bz—an: {c —bd]
= = —
a 3 c
1[6% - ac 4[c - bd
= = -—
h a 3 bc
., b_c_#c d
a b 3|b c

g = "Cex"
hm ”Csxn_amﬁ
c="Cw™
d = "Cax"”
Putting these values in equation [l} we gat

RC?"'{' n'?c?x,

n—éﬁ nT?

HCE){,

n??

NCB?{,

i

r=8_8

nEE .h—GE-

hcsx Hcﬁx
e 4l G W,
"G,

RCE;{,
L
- [”C?:_ "Z x
We know that,
"C, _n-r+l
ncr—l r
The given equation above betomes,

fi-5 R-6 4|ln-6 -7
[T'T}'E 7 'T]
- ?n—35—5n+35_a~:~—4a—?n+49
Bx7 IxTw2
n+l n+1
42 42
Wihidh is frue,

Hence proved.
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We have,
(1 +xjh

Let the three consecutive terms are 7,, T, and 7,5
Coefficients of rth term = °C,_; = 76
Coefficients of [r+1)th term = C, ,_y = "C, = 95

and, Coefficients of [r+2)th tarm = *C, 5, = °C,,, =76

Mo,
"C,yy 76
T
- n—[r+1]+1=E [ ", _n-r+l
r+1 g5 "y 3
n-r-1_+4
= Tre1 E
- n—r_i
r+l1 5
= nh-Sr=4+4
= -Sr-d4r=4
=  n-0r=4 —0
and,
"C, 95
Cr—l__ﬁ
—, f-r+i_s
r 2
= 4 -4+ 4= 5
= 4 -9 =-4 —=[ii)
Subtracting equation (if) from (i}, we get
ne=d4d
= n=8
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It is given that,

1
T6=112_.T?=?_.T8=1
To= "C_ex" 7 xa7 = 112
TL=C NP a7
and, T3=”Cn_—,-}(”'?xa?=%
M oy,
E=nn—6){n_6x'5'6= 7
Te "C_x"Cxa 112
3_ ”Cn_exa_ 1
"o o X 16
- n-G6+1 <3 1
n—[n—5j+1 x¥ 16
- n-5 = 1
K—=—
[a] 16
- a—E'x 1
¥ 1l n-5
- .:'.~_3>.C 1
x B [n—Ej
and,
To_ "G Txat 1
T? nn_ nﬁxaﬁ i
=
= E_h E:i
T "c_, X 28
~ T2 & 1
K— = —
T X 28
- n-7+1 xa 1
n-ln-6)+1 x 2B
- n—ﬁxa_ 1
T N 28
- = 1
x 4[n—|5j

— il



Camparing equation (i) and (i}, we get

3 1 1
— W =
B [n-5) 4[(n-8)
- 3,1 1
2 [n-5 [n-8)
= 3[r-8)=2(n-5
= ah-18=2n-10
= h-2n=13-10
= h=8a
Putting = 8 in equation (i), we get
a 1
x  4(8-6)
a 1
e —_ ==
x 8
= X = 8a
Moy,
=112
= "Co e xx" T wa® =112
= fCawxwa’ =112
=  foyx(ga)’st - 112
a2/
= — xg8¥xs =112
(8-3)r3!
=)
= = xElZxs" =112
Lr3s
[
= Bx7x0 %58 cio 28 12
Lr3s
o 112
= g% = —
ba=x512
'} aszi
g1z
e 58=L
256
g
= a¥ = L
2
1
= g ==
2
) 1.
Putting 2 = > In & = B3, we get
1
¥=8x—=4
2
1
Hence,x=4,a=§ar‘|dn=8.
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It is given that

and,
Moy,

and,

T, = 240
T, =720
7, = 1080

T.="Cyxx"1xa=240
To="Coxx"%xa?=720

Ta= "Caxx™ x5 = 1080

Ts  "cyxx™%xa® 1080

Ty "C,xx"Zxa? 720

T, "Coxx"xa 720
T, FC wx"lxa 240




Comparing equation (i} and equation (i}, we get
65
n-1 2(n-2)

= 12(n-2)=9(rn- 1)
= 12n-24=9n-19
= Ir=24-09
= =15
= nh==5
Putting rn = 5 in equation (i), we get
a b
¥ 5E-1
a 6
= —=—
¥ o4
g 3
= —_= =
¥ o2
3
= 3=—_x
2
M 0,
To= "Cyxx™ g = 240
= SCIxx4 Ex =240 -.-n=5.anda=§x
2 2
5 240x2
= Nl —
E=3
= ¥7 =32
= 3227
= X =2
. . 3
Puttingx = 2 1n a= EXJ we get
a=Ex2=3
2

Hence,x =2, =3 and n = &,
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It is given that

T, =729

T, = 7290
and, T=30375

Ti = "Coxd" = 729

L= "Cpyxa ' xb=7290
and, Ty="C,oxd 2 xb®=30375
Mow,

T _ "Cpaxd@ixb 7290

i ACyxa® 729
-1
. '“Cn_lxa” Xb-ll:l
Cp xa"”
o
= £x£=lﬂ
1 3
P
- ne <2 _10
|In—r.~+1:|.‘[n—1:|.f a
! h
- T 21
[n—l].f a
nln=-11
= ( :] :acE-ll:l
(n-1)¢
b5 10
= - —
= il
and,
Ta  "C,_oxd@%xb? 30375
T "C,yxa 1xb 7290
= ncn—2x2=§
"C,, & B
- n=2+1 3(tu_Elfu
n-n-1+1 & 6
., n-1 b_325
2 a o
- b_25 2
& 6 ([(n-1)

=0

. e, _n=r+l




- 2.2, 2
a 6 [n-1)
- % ) 3[;35— 1) —
Comparing equation (i) and equation (i), we get
0 _ 25
no 3n-1)
= 30(n-1)=25n
= 30r =30 = 2E8n
= Sn =30
= =0
Mo,
T = "Cyxa" = 720
= & =729
= =729 [ A= f.]
= FL L
= am 3
Putting = 3 inn = 6 in equation (i), we get
b 10
ERY
= b= 10 =5

Hence,a =3, b=5and n =6,
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We hawve,
[3+ax')9 = %0y x3%+ %0 w3F x(ax)l + 0, %37 x(axj2+ %0, %30 x(axjg +.
Coefficient of x2 = °C, x37 x &°

and, Coefficient of x% = %03 % 3% x 3°

Mow, Coefficient of x2 = Coeffident of » 3

= 9C'2>c3?><-52=9¢3x36x53
= 36 %37 % aZ = B4 %35 %37
I6%x37 0
e S = £==
84x3° 7
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We have,
(1+23)%(2-3)°
M 0w,
4 4 4 4 2 4 34 4
(14+2a) = "Co+ "Ci2a+ "Co(2a)" + "C3(23) + °Cy (23]
and, (2-5)7 =T, x2+ T x 2t (-a) + Ty w2¥(-a) 4 oy w2t -a) + T, x2 (-a) T -’

= 5CD><25—5C1><24><.5'+ 5C2x23xaz— 5C3><22><5'3+5C4x2xa4— 5C5>-c.:'.'5

5 5_5 4 5 3.2
(1+2aj4[2—a)5= ["'CI:,+4(312.5-+4C2 (Eaj2+ 4C3[2&j3+ 4(:4(25.)4][ inXE ; C13><25 x 3+ cixgﬁ X 3 5
TP T RET+ Ty xdxg - Tgxa
Coefficients of 3% = 250, - *0y x2x %03 x 2% + 40, (207 x Ty x2% - Y05 (2)° x T0y x 2%+ Yoy (2)F x T ¢ 2°
=2x5-Bx4x10+32x6x10-128x4x5+512x1x1
=10-320+410920- 2560+ 512
= 2442 - 2880
= -433

Coefficients of 3% = -438,
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x
10 s kO
[fx | | —— | =405
L) (5)
45k = 405
=0
k=3

Binomial Theorem Ex 18.2 Q36

"
Ilyl."ﬂ i xl."3 |

M 2?1
| | I X |
b
n—2

min="11="20

% —10%+9x- 90
nin—100+ 90 —-10)= 0
n=—Sar10

® cannot be negative Sa n=10

23
3.3

10
65.321‘.&'!“??2[ 5}_}:‘”2 |5| x |j = 202y%x
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sl
()5) -0

Topt =1120
pt=16
p=z
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4]

Tthtarm from beginmingis

(o)

Tthterm fromendis

“ m & 1 F ]
{3y |

-t [‘{EJ

Tthierm from begining [

CFiven

fi

Tthierm fFom end
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Seventh term from the beginning and end in the binomial expansion of [35+ %J are equal,

=T, =T
= o2 () - el (i)
- (3] -7 (g)

“(#) - (&)

=n-12=12
=n=12





