Ex 18.1

Q1(i)
The expanson of (x + }r]" has n+1 term so, the sxpansion uf{21:+3f]5 has 6 tams.

Uzing binomial theorem, we have
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Qa(ii)
The axpansion of(x+y)” has n+1 tams so the expansion of [2x - 3y)" has 5 tams.
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The axpanson of(x+ ].r]ﬂ has 7+ 1 bam=s so the axpansion of [ - %] has 7 termn.
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Q1 (viii)

Loty = 1+ 2x, then

{I+‘J_r—2lr’}:=[r—]xzr

The expansonn d’[_:+r]" has 0+ 1 teams =0 the expanaon of {y—h‘}! has & terms.
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Q1(ix)

Lety =x +1, then
for-2T--2
x x
1

=
The expansa n-f{x-l-]r]" has 7 +1 teyms so the expanson of [r——] has 4 tesms.
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Lety = 1-2x, then
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Qs(i)

We have,
(96)° = (100 - 4)°
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Qs(ii)

YWe have,
(102)° = (100 +2)°
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= 10000000000 +1000000000 + 40000000 +300000 +8000 + 32

=11040208032

(102)° = 11040808032

Qs(iii)
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Term from the begmnmg
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Here, #="2, which iz odd numbor
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Here, n =7, whidh is odd
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T and 8™ terms aremiddle terms
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Here, n =11, which is odd nimber

th h 11
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T Sx4x3IxZxl

=—11x3x2x7 x°

-—462 x”
T =Teu = (-1)° "Cs(x‘]u_ﬁ{%]ﬁ

xm
=462
x]ﬂ



Q15(i)
(-3
Here, =10, whidch is even, - ithas 11 terms
- middle term is [§+1] - 6™ term
To = Tran = (1) "Cx™"y'
Fe=Tau = (1 2 ) (2]

~10xDxBxTx6 27
k4
Cxdx3Ix2 ;5
=-3xZxT xb
=252

Q15(ii)

|:1—2x+ x"‘]ﬂ
Heres, s i, - {I—?r-lx?] has o +1 = awn fem
- middle rm is ["1: l]“ toem
l=Ta=TCx""¥
Tot =Tp = "w:'E (1- z;]"'i (;’}g
z

#n

=
E!{l. Zx]zx
e 5

_]_1 " wfl-x)" =1-nx
-Gy [+ (- ]

Q15(iii)
[1+:|.x+ n“+x"']m

m
This expansion is ({ll- r]a) —{141]‘"
S Gy iz oven - ithas b +1 = oddd torms has mddle tom 15

[E -il] - [-hr]
T =T =" x™y'
o = T = B (™ (o
N e S [+ 15> -1]

(3a)i(3)



Q15(iv)

|25

4* and 5* termsare mi ddls terms

g KGR SR U
|5 |+ 2 =
14 L 4] &) L 4;
63 4 63 4

Faaa

Q15(v)

2n # 1 is odd hence this expansion will have 2n + 2 = even Erms.

Hene, middie terms is a3

Term formula is

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

Tpur = Tour = (1) 4, () [%]
= (1)" eig_yoeio
- [-_1}" . i

Tavz=Tougn = {—1}'"1 h’cml [1 );h“_u_" [%]
- () 2,
= [—1}'”‘ 3"’(:,"1%

S i ; [+ €. = "G.a]

=n4+1Ln42



Q15(vi)

-

%

"

Here =17,

S middle term isl:k 2 zl

Y
g

which iz odd

e LSy

=T, =(yCxy
yTp X
L=T.,={-1yC,(3) ?|
'I! M :[.'P'
=3 F
Tz x*
E— B —_—
Fx 2=l 216
_ 103 .
8
And
=T, =(-1"Cxy"
o q = _,."’x""‘.“
L=T.=(-1y C3) \5)
ooy ox
—_—
4131 &
_sxﬁx:- e ot
3x2xl 1206
_JJ "
48
Q15(vii)

-1

o 3
\3+%)

Here n=10, which iz sven thersfors ithas 11 terms

-

5
- middle term iz | =41 |=6* term

Ty

.'I.?; =JT-—I ={_1’} g ac\frx!—r}. "

T

S
L.=(-9 % | %

100 X
jj!x?x*}'x

=61236x"*

w13

{9y



Q15(viii)

For the civen b aomial espenzicr n = 12
Al
— ot

o
soomied & t2rms [j +1 =

s

e LS
T, = o (Zax)” " -

T, = G- (Zax) |>E¢|

. - 3
- fﬁneﬁ'\'ﬁj A7 ]
".'1' b
AL A
& .

1, - ",

!

A
Fiddle: —orm 3 == [ "‘_._d:L .
. ® )

Q15(ix)
For the given binomial expansion n = 9,

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

D9_4><4

.- %Pl [Z

5 4[x [D]
p5X4

T.= G2 |2

° 4[x [D]

T.= °%c,|F

5 4{){

The middle terms are 9C4[EJ and 9C5[EJ.
X P



Q15(x)
For the given binomial expansion n = 10,

So middle term is [§+ 1} =6 term.

o 10-5 a3 =1
wlz) ()
X g =] g
- - ealz) 3]

T.= - 9C_=-252

Te

Middle term is — 252,

Q16(i)

wZ 1)
[T_E]
In expansion
) (1)
=% (5] (3)

- (3 )3

Let 7 ,, be mdependent of x
18— =0 r=6
- Requuired teem

o (3) (1) 1m0
== Trp=Tgy=T = Cs[.:,) [E]I

(D)2
Q16(ii)

)

dth termisindependent of x

(e G ()5



Q16(iii)

Toa= (1) 76 (2] [;?FJ =(-1f ¢, a A

Term independent of x = x°
= X g Er—0r=10

= gy = (1) 76,2 x 3" = B, 52" %

5]

s 0™ (3]

- [-—1]" Fo g y e &
Term independent of x — x7
- LD
1I5=-3r=0=r=5

o =) s
151

Kiiol
=-3003x3""x 2

Q16(v)
[1.-'% i %]ﬂ

= 0 & 5
oo =“t'[ 3 [Zx"]
5 0 - r
_ltrx 2 !xaﬁixz_r
Independent of x = x°
xm—r—q-:x,

r
10 - 5r = O
re=2
ty 1,32
S T e R
10! 1 10x9 &

T 2181036 2x36 4

05 _ 15x14 x111;=:::12 =11 30,5




Q16(vi)

(-5
o= (1) e (5]
- (1) g

Independent of x = x"
x®¥ _ 0 =r—n

- (i e,
Q16(vii)
W haue,

1 -y
L5 =
= F gyt
2

Let ?-?1}m term be indegendent cf x,

.1 =.|E-|-' | ¥
8~ A -
TJ‘-H. = Ty E—'Jui [ﬂq’]

L]
[

Ifit siadependent of », we must heve
43 -
"
ar =40

— P‘::E

Tae tarm independerofx = T,

0

[ aTS

-7

Hoqe, Frequired torm = 7



Q16(viii)

[1 -2 +:".-“|1r-'=-i-l
J-\.J '.v'

T LR i e 5 -.": & r4 I..‘t.
=1+ eznd) :Ex‘l T 31‘] Lo m 'f.‘,[lr [J_] - t‘,l_t'l liJ
AT wil- - SN 2 ) LEE 2. ) NB

lv tr8 secord bracuet, we nave T ssarch the term =c =™ anc -13 whch wher mulip visng
k

by 1 and z\'* 5 it brackst wili give the te7 v i7 deperdert ofs, Ihe t8-m cortainring =
g
Wit 2% CCour 1S second Coat<et.

The term acspencsat of v

RS | ] B P S Reetn
| Rl B e | — o » W=
:f] I b A

£l ]

{"Iv%v‘.‘ 1 J Auf 1
- # - ——
LadaZ 8427 Ind Ax243

Rugamon e = Z—
[

Q16(ix)

Wi 3w,
1 LF

== ;

4 L

|, 25 J !

Let (r+1™" term ke independent of v,

|

[
<y 1Br -l
= 1Y 1
15 k]
- _,[(ﬁrra] .\(51 » =
X T,
Ber ‘ f
- Ig:‘|,|:'\-e'lI 3 ml— t[é]

It tis insepenzent of ., we rust have

o-2r &
=
= 18=2r
= T=

Term independet of x = Ta. = Tip
P,

g™ 1“.*:.,{;:;;‘ ri-'i ['21 ]e

it o)
L
?'5'

=

L=~
L
HORZG, "Squired o - o



Let T, beindependent ofx,
P2-3r=0orr=4
- Required term

DL AAR
=13}
4}&51' 11

Q17

We know that the cosfficent of rth term in the expansion of (1 +x:|h is 70y

coefficient of (2r +4) th term of the expansion (1+ lea = 19::9,,,4_1 O

and, coeficient of (r - 2) th term of the expansian [:l+;rj13 =%, ., =% 4
Itis given that these coefficients are equal,

la':'zna - IECr—]

o Mo - e
= Zr+3-r-3or 2Zre3+r=-3 =18 it *
=Ff=50rr+s5=n
= r=-6or, 3r=18
= r=—-60r,r=6
=, Pl [+ r =-6 is not possible]
Q18

(1+x)"

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



Q19

Now, Coafficent of (r +1) th term in the expansion of |:4+x:|’"1 s <M oy 2

and, Coeffioent of rth term in (1+ x)" + Coeficent of (£ + 1) th term in (1+ x)"
T} o kCr+1—1
="C, 1+ "C,
! P L

{p=(r-1){r-1)! " [p=-r)Iri

i nt !
{n-r+1fi{r-1¢ [(n-r)ir!?

n! ad

ForsO(n-nNir-0¢ [m-nirr-107

“Trere 1){nl CHED {n'rj;(}-qrr

- N 1 +1
(n-r)tr=-1rln-r+1 F:|
_ nt r =41
_[n—rj![r-l}.-'_{n—r+1jr:|

- ! [ i+l }
[r=r)ifr=1)¢ h{n- reljr

nif{n+1)
) (n=-riifn-r+1(r-1)4r
{F 13!
= (p-r+1)ir!
[r+1)¢

- FHCr

NIC, = R':'_'.‘ni + n'!f.'r

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 (L+x)".



Q20

Wea have,

res)”

Let [r+1}th term be independent of x,
(1)
Te1= H‘JC’ () N [?]
mC’ l:szn—r—.r
- g

Ifitis independent of x, we must have,
2n-2r=10

= 2n=2r

= F=n

. Term independent of x = 7,

I,

Zen (1Y
Trat = G, [ - 1) “‘*[;]

- *C,
(2}
g e
-fﬂﬁh
fele}

2 [2!'?}(2”-1:](2!‘?- 2:]...5:-:4!3 w2 xnl
nind
_{lexEx”,En—1H{2x4xﬁx.qEﬂ
nint
-{leXExH.Pn—IHxE”{lKEX?X.Jﬂ

atn!
{1x3x5x.. (20-1)) x2" xn!
ntnd
on f1x3x5x. (2n-1)]
!

{lx3x5xu.ﬁn—lﬂ

The term independent to x = —

% 2" Hence proved.




Q21

We have,
(147"
M ow,
Coefficent of 5th term = "Cg_; = "C,
Coefficent of 5th term = "C., = "Cg
and, Coeffigentof 5th term="Co_, = "2,
It is given that these coeficents are in AP,
= N

= 2 L = i - 4
(n-5)i81| [n-4)i4! [n-8)/6!
- - N
T [n-5isr [n-4)14! [n-b)i6s
2 ~ 1 1
T [-9[n-8)i5x4 (n-#)[n-5)[n-6)14] [n-6)I6xExas
B - S 1 1
T -5x5 [n-A(n-5) 6x5
2 i 1
~  5x-85 30 [n-4)[n-85)
= 12-[n-5) _ 1
30(n-5) [(r-4)(n-5)
_,  12-ns+s 1
30 (n—4)(n-5)
17-n_ 1
a0 n-4

17n-68-n®+4n =130
21ln-68-m*-30=0
2ln-n"-98=0

e -21n+ 98«0
n-Tn-14n+98 =0
nin=7)-17[n-7)=0
(r=7)rn-14)=0
n=7 o n=14

L T | S| S | S S 1 1|



Q22

We have,
(14x)7
MNow,
Coefficent 2nd term = 3’02_, = 2“(_?1
Coefficient 3rd term = #C,, = ',
and, Coefficent 4th tarm = 20, = ¥'C,
It is given that these coefficients are in 4 P.
P

2n n
— O= S1 a
“ou Gy
Z 2n-3+41 L2} n-r+1
= 2= + S L
2n-2+1 3 [ o r
2 2n-2
= [ S S - ey
n-1 3
g E=E-+(2n—1){2n—2]
3fan-1)

6(2n-1)=6+4n” - dn-2n+2
12h -6 =B+ 412 - 6n

' —Bn-12n+8+6=10
4?-18n+14=0
EFnz—Qn+?}-D

o non i

2n*-9n+7=0 Hence proved,



Q23

We have,

(1 +X)”
Let the three consecutive terms are rth [+ 1:|th :lﬂ" e, T, Ty and Ts

Coefficients of rth term = *C,_, = 220
:lth

and [r+2

Coefficients of (r+1)" term = "C, 5, = "C, = 495

and, Coefficients of [r +2j1j1 term = "CL,oy = "0 = 792
Mo,
"C,,q 792
ro, 495
_ n-(r+1)+1 79z LG _n-r+l
r+1 495 L, r
nh-r 7oz
- = —
r+1 4495
_ 72
45
_ B
g
nh-r &8
= = —
r+1 &
= Eh-br=08r+8
= h-LHk-8r=28
= En-13r =8 -—i)
”
i
and, r =E
fe 220
n-r+1 495
= =
r 20
45
20
9
4
h-r+1 19
:> — —
r 4
= 4 —-dr +4=0r
= dn -4 -9 =-4
= dn-13r = -4 -—{ii}

Subtracting equation (i} from equation (i},
n=8+4
= n=12



Q24

We have,

and,

[1+X:|”
Coefficients of 2nd term = "Coy = "0y
Coefficients of 3rd term = "Cqy = "Gy

Coefficients of 4th term = "Cyy = "y

It is given that these coefficants are in AP,

I

L A A

2.".'(:\-2 = ncl + nCS

- ”C1 + ”CS
ncz ncz
5 2 +r.-—3+1
h-2+1 3
52 2 +n—2
h-1 3
2=6+(n—ﬂ[n—2j
3(r-1)

6(n—1j=6+n2—2n—n+2
Bn-6=8+n°-3n
nf-3n-Br+8+6=0
nf-ogn+14=0
nf-In-2n+14=0
nln-71-2(n-71=10
(r-2(r-7)=10

=7

[+rn-2=0]

_n-r

r+1



Q25

We have,

(1 +xj”

Coefficients of pth term = ”C‘P_l
and, Coefficients of gth term = °C,_,

It is given that, these coeffidents are equal.

ncp_l = nc'? -1
= p-l=g-1lor,p-1+4g-1=~n

= p-g=00o, p+g=n+2

p+g3=n+Z2 Henceproved.

- -"-'Cr=ncs
=Fr=%5ar, rFr+s5=~n

|



Q26

We have,
(147

Let the three consecutive terms are 7., 7,4 and 7,2
Coefficients of 7, = "C,_; = 56
Coefficients of 7,4 = "C,pqq = "2, = 70

and, Coefficients of 7,0 ="C,a = "0y = 56

Mo,
ncr+1 _EE'
e w0
r-lr+11+1 4
'} =
r+1 g i
n-r 4
) - _
r+1 &
= n-br=4dr+4
= Sh-or =4 === i}
and,
n'?cr _ E
"C,y 5B
n-r+1 &
= _ = —
r 4
= G - 4+ 4= 5r
= dn-r=-4 - (i)
Subtracting equation (i) from (i), we get
=4+4=28
Put » = 8 in equation (i}, we get
ExB-8r=4
= -9r =4-40
= =4

Three consecutive terms are 4th, 5th and &6th.



Q27

We are given,
fa=a, T4=t'; r5=|:_. Tg=l.'.'l
We have to prove that

bz-ar:=5_a

E‘E-bd 3c

b -ac 5|c?-bd

= o
a 3 oy

=5 l[bz—ac}=i[c2—bd}
b 2 3| be

. Hoafed -0

Mow we lknow,
a= "0 %2
b= "0 %2

=4
" &4

o e
d = h":-_.—,-"('n-SEJ!.E
Putting these values in egquation {i]; wa gat

ncﬁn-Ema J?C‘x,h-lmd _ 5{”&'.'4#""4(:‘ J?Cu?k.-'?-'smﬁ

uci}{n-zmz ”C'Ex”"zmj g "’Cglr“'ama ncﬂn-ﬁmﬁ
i "Cy "Cyle _Ba|'Cy "Cs
We know that,
W, n=r+l
IIIICr—i L2
The given equation above becomes,
n=2 n-=3 5|pr-3 n-44
3 < 3 4 5
4n-H-dn+9 SHh-15-41+16
= -
x4 I
m+l e+l
1z 12
Which is true,

Hence proved.



Q28
Suppose the binomial is (4 +a)"
We are given,

Te=a Ta=b Ta=0, To=d
Wea have to prove that

bz—ac_ﬂ-a
ci-pd
b? - ac 4[:2-@:*}
= e
a 3 c
T 4[ %= bd
— — -
b a 3 bc
- 2 codle d (i)
a b 3|lbh c

&= anXH_&G'.E
Putting these values in equation (i), we get

ncﬁxnréms HC?HH'TQL?V g 4[“6?#”'?&? HCBM.H-'EU«E}

ncsxn-ﬁms kC"E,ir'a"éuﬁ 3 ncﬁxn-ﬁmﬁ ECTXH"TI;T
= | "Crle_dm|"C;_"Cs
"CE ”Cé Ko 3 '"CE "?C-,-

We know that,
T, n=r+1
IIII':Tr—l i e
The given eguation above becomes,
ot i) 208 2]

& 7 i) 7 C]
- ?n—35—5n+35_&w—43—?n+49
bBx7 IxTud
r+l n+l
] =
42 42
Which is true,

Hence proved.



Q29

We have,
(1+x)"

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

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

Mow,
“C‘,.,l 78
i a5
_ n-(r+i)+1 78 LM, n-rsl
- F+1 ag T r
n-r—-1_4
= =
r+1 &
f=r 4
= -
r+1 5
= -Sr=4+4
= -5Sr—dr=4
=5 Sn-Or =4 =i}
and,
fC. a5
Ililf:\‘r—l 76
2 f=-r+l &5
r “
=% dn-4r+4="5r
= -9 =-4 —= (i)
Subtracting equation (ij) from (i), we get
nNe=d4d

= n=8



Q30

It is given that,

1
Te=112,T7 =7, Tz = &
To= "C a7 xa¥ = 112
T= " w7
and, Tg=”cn_—,-x”'?xa?=%
[ e,
Tr_ MCaex"xa® 7
:."6 ncn_a}(n—ﬁxaﬁ 112
_= ncn_E' ).(E:i
"C.s % 18
- n-6+1 a 1 LS, n-r+1
r-m-81+1 x 16 '”Cr_l "
- nh-5 a 1
H—=—
a] x 16
- @ & y 1
¥ 16 n-=5%
- 2.2, 1 — (i
¥ B [n-5)
and,
E_ ncn_?}{n—?xa?=i
:."? HCH_E,XR_E o .5'6 i
=
= To_ "Gz, 2 _ 1
T *C._. x 28
- "Cpr a2 1
fT, o X 28
- h-7+1 xa_ 1
n-[n-6)+1 x 2B
- n—lﬁxa_ 1
7 N 28
a 1 ..
= —= -—={ii)
¥  4(n-8)



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

3 1 1
—x =
B [n-5) 4[(n-8)
_ 3,1 __1
2 [n-8 [n-1)
= 3[r-06)=2[n-5)
= n-18==2n-10
= In-2n=18-10
= h=2a
Putting n =8 in equation (i), we get
a 1
X 4[B-6)
a 1
= — ==
¥ 8
= X = 33
[ 2w,
fa=112
= T _oxx"TT xa® =112
= oxxTxa" =112
=  foyx(sa)’s - 112
a2
— xg3¥x3¥ =112
(8-3)/3/
a8/
= «B12xs3%=112
g3y
!
-, Bxix0x5! 50,582 112
Lral
. 112
= 3 = —— —
Ea =512
- aa=i
L1z
1
= .58=_
256
g
= 3% = 1
Z
1
= 3 ==
2
. 1.
Putting & = Z In & =83, we get
1
N=8rm=—=4%
2
1
Hence,x=4ja=§andn=8

. —
. .

o]

3

8]

Bz]



Q31

It is given that

and,
MNow,

and,

T, = 240
Ty =720
7, = 1080

= "C xx"lxa=240
To= "0, x X2 xa? = 720

Ta= "Caxx™ x5 = 1080

Ty "Cyxx™%wxa® 1080
T. PCowx"Zxa? 720

ncga_S
”CEM_E
n—3+1xi=§
2+1 X 2
n-2 a3 3
o — = —
3 N 2
a =
¥ 2[n-2) ()

2

Ty "Coxx"Exa 720

T, "C xx"lxa 240

§= 6 ——(ii)



Comparing equation (i} and equation (i), we get
5 9
n-1 2[n-2)

= 12{n-2)=9(n-1)
= 12n -24=09n-9
= In==24-9

= =15

= h==5

Putting = 5 in equation (i), we get

a 6

¥ -1

a2 b
= - ==

X 4

a 3
:"‘ —_ = —

¥ o2

3
= a=_x
2

Mo,

T, = "Cyxx™1xa=240

5 4 3 3
= CyEa = x| =240 whn==58and a==x

2 2

s 240x2

= K= —
E=3

= 7 =32
= 5o 2%
= X =2

I
I
i}
I
0l
w
>
o
3
I
o

Hence, x



Q32

It is given that
n =720
T = 7290
and, T;=30375

Ti="Coxa" =720

T="C,; xa" ! «b=7200
and, Ta="C,oxd Fxb”=30375

M o,
T "Con x3d xb _ 7290
[f1 Ry wa” 724
=5 ”Cn_lxaq'lxb
"Cpua”
= hx£=lﬂ
1 =
nt b
= = =10
[n—n+1:|.‘|'ln—1]."xa
n.‘l
= (n_l)‘lr}:—-lﬂ
- 11F
= n[n :I }(E"Fln
En-ljs’ a
5 10
— — T —
= g3
and,
Ta _ "Chopxd 2xb® 30375
L "C,yxa™'ub 7290
- G2 b_25
T
= =241 i 26
n-(n-1+1 =
n=1 b 25
= W T —
2 3 B
h 25 2
== _— e

=

n':',
kc.r— 1

_ft=r+1

-



Q33

We have,
(3+a¢)” = %) %37+ %0 % 3% x @)’ + 90, 37 x(ax)? + Foy x B x[ax)® 4.
Coefficient of % = %C, x 37 x 3°

and, Coefficient of ¥¥ = 0% 3% x3°

Mow, Coefficient of 2 = Coeffident of » 3

= 9C2x3?xaz=9C3x36x5'3
= FEx3T x5 = B4 =3B a3
I6x3T 0
e a=—5=_
84x3°% 7
Q34
W= have,

[1+28)" 2 - 27

[ Iaks
(e Ty e NgpeaT et T
ard, 28T = SUgalS 0 Sowlt( 3] w3 et et T ()t Sg) o

T T R T e S N L A

et -

S- . -5_ 5~ _nt S~ -2 .2
Miag' s o= i Gl e Rg “c,1[2;j‘][ come '”ﬁxg_xﬂ e na
=Ty w2 e +ﬁl_4.\cE.\c=4— SCS.H.:'E
Coeffoects of 3% = 250, - G0 wZw w2+ tog (21T w g mzt oty 217wy v et e oy 2 e w2
—Ezma=-Bxdwl0+I2 B T - 128 e E4ELlERlx]
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