CBSE Class 11 Mathematics

Important Questions
Chapter 8

Binomial Theorem

1 Marks Questions

1. What is The middle term in the expansion of {1+ x| nel

Ans. Since | 277+1] is odd there is two middle term

amsl " I+l
e C " 'and Cl o

2. When 7 is a positive integer, the no. of terms in the expansion of | v+ 7| “is

Ans. The no. of terms in the expansion of | x+ | “is one more than the index
n. ie (n+l).

3. Write the general term | Xt — v

Ans. J7h =" Cl X _]:._:I (=)

-

= C(x) A1) (v

-

4. In the expansion of ! x+ l | _find the 374 term from the end
:‘. _-'|.F |

£ -

Ans. 3™ term form end = (6—3+2 '|E}' term from beginning



5.Expand {1+ x| :

. LR ' P i ;owd 1 P | 5
Ans. (1+ x| =1+ '{1:"|.T| + Cx)+ Clxy +...x

g .

6. The middle term in the expansion of {1+ x|~ is

Ans. = O .x"

7. Find the no. of terms in the expansions of 1 — 2x+x" |

Ans. (1—2x+x" |

=(x —2x+1)

= I_[.-_'ll"— 1| :_I
_ [.. J:—l_'IH

No. of term is 15

8. Find the coeff of ~in [ x+ 3'];



-

Ans. T ="C(x)" (3]

Put 9—}-" =5
r=4

I_; _ 0 C[.lf.]i_[.B.]-t
: r@ Sl
Coeff of 4 is : {E ['_3_']4

P - 10
1

9. Find the term independent of - x4+ _ I
\ x|

. e

e

Ans. I__l — {‘: ['. _-.;.']1"_

_ 1o c [-_-T_.]l:_:. -[._.T_.]_:.
_Io ‘?[..I..]n-::-

Put 10—-2r =10

g
Il
Ly

i

10
Independent termis

[
-

10. Expand | g+ b ']?'

Ans. (a+b| =" Ca"+ " Ca™ b+ "Ca" b +
: i 1 1



CBSE Class 12 Mathematics
Important Questions
Chapter 8

Binomial Theorem

4 Marks Questions
1. Which is larger (1.0 17" or 10,000

Ans. [lljlll.-'i _ [-.1+[:|_|:|1:|1:-::{:{

10, OCeDe00

_ 10 o

10,00000 ., , - .
?[_D_Dl_l +other positive term

=1+10.00000 = 0.01+other positive term
=1+10,000
=10,001

.-\..-.-I:.
(e

Hence (1.01)° " >10,000

2. Prove that EH' '(‘:__',‘z_r-.

Ans.

o(l+a) =1+"Ca+"Ca’+"Ca +.....+a" |
- ’ 1 3 3

=(1+3)"



=(4) §
HPFP

3. Using binomial theorem, prove that &* _ 4;; always leaves remainder 1 when divided
by 25.

Ans. Let §" = ['1+5'|::

6" —Sn=14+25"c+ "5+ 457
=1+25k-wherek=:"|.:.+:"g S+ u
=25+1
HP
i ~ 18
4.Find the 13th term in the expansion of Q- — 1_."_ | , v=0
:__h 3 x )

Ans.The general term in the expansion of

P - 18
' 1 .
Ox— 15

:__h 3,\{';-.!

-

T.="c(9)"" -

LY

1
Fufx )

-

¢-1 —

For 13th term, »+1 =13



r=12

. E[-_E"T_]; B

T oeenald &)
=53 5 -
1: h - N

-

_ 18 E[H]H_[—I]l: [3] n

_ B

11

[==]

18564

- -1

[F= )

x=0

5. Find the term independent of x in the expansion of = if+ +

1 )
23y )

Ans.

_n
18 -}':D
3

For independent term
r=9

The req. term is 1 C‘. %

s



6. Find the coefficient of ;- in the expansion of the product 1+ 2 _1;']i [1—x] ’

Ans.

(1+2x)" (1-x) =(1+ °C(26)+ °C.(2x) + *C(2x) + "C(2x) + °C(2x) + C(2x)’ |
[1="Coxt €y =T C(x) + T C(x) =T Cx) + C(x) =T C(x) |

=(1+12+ 60" +160x¢ +240x" +192:7 +64x7 | [1-Tx+21x =35 +35x" 21 +7x" —x |

Coeff of - is

=1%(21)+12%35+60(-35) +160% 21+ 240%( 7] +192 x1
=171

7. Compute (98}’

Ans.(98) =(100-2)

=*¢(100) - ¢(100)" .2+ ¢(100).2°
~>C(100)° (2) +7C(100)(2) = * €(2)

= 1000000000 —5:100000000 = 2+10:=1000000 =4
—10=10000=x8+5=x100=16—-32

=100 4 000 8000-1000 8000 32 =9039207968

8. Expand ! _1;+l I
\ X}

Ans.



x+= | =C(x) +°C(x | —i+“C[1’J‘] il
\ C Lo 1 T x, 10 \x)

LY -

i '\".-: & '\".'1' & '\".:-' i %
sAf 3y L) s ap oy b} s [ 1) s a1
Clx) -]+ Clx)—|+ Clx) —|+C —|

L J I - 3 i a
=x +6x — +15x — + 20,
\ IJJ LX) \
15 6 1

T 15 20+ S+ S+ —
X x X

A T \°
T=T.,=C 3 |
- 51 x ;__| ) 3 )
S i3 =S o 1B aa-f
= C(3).(x) (x) -(3)
L B .
=—— (377 (%)
613!
28 5
=—_‘|;'L
Q
10. Find the middle term of 2~ — L .
x 4

Ans. ;; = 0 so there are two middle term

-




—63 14
— Y

=757

11. Find the coefficient of -} in [ g —25 ']1: i

Ans.
T =" C ['_._-;r_']n':' (=28)

=1

Put 12—r=35

b

r=7

I,="C(a) (-2b)

2

=2C(a) (-2) B

coeff. Of % 17is = C (= )



12. Find a positive value of m for which the coefficient of _~.L~" in the expansion [ 1+ x) "is

6.

Ans. T, ="C(1)"7 (x)

m —m=12
mi—m—12=0
m(m—4)=3(m—-4)=0
(m—4)(m-3)=0

m =4

m=—3 |'_neglect_'|

= .

13. Show that the coefficient of the middle term in the expansion of [ 1+ x|” is equal to

.

. . . . . . In-1
the sum of the coefficients of two middle terms in the expansion of | ] + x|

-

Ans.As 2 is even so the expansion {1+ x| “*has only one middle term which is

10



~ 1A

(2. N . th
| =11 I term 1.e (n+1) term

_T:,_l — e |.1.|‘ 7 _|. _'l;'.|.

Coeff. of yis C’

And [ 277—1)1is odd so two middle term

(2n-1+17"  (2n-1+1 )°
—— ) ™=

ie j;"and +1]E{term

1

C

. . -1 T
The coefficients of these terms are Cl and

Now ATQ

2='.—1C+2='.—1C.: :y_C | - ='-C+='.(?:=;—1(?I
n-1 )

r—1

HPF

14. Find a if the coeff. of ;- and - in the expansion of | 3 + ._-;rx'|; are equal

Ans.T,  ="C(3 :|;_:' (ax)
ATQ
OB @ =TC()

C(3)="Ca

-
i

LFE]

11



al al
—  ¥3=—g
2171 316!

31603

=a
2171

3x2x1x63

2x1x T =6l

=4d

I
I
&

15. Find | g+ ,b']4 —['._r;r—.b']J' "Hence evaluate |.‘ﬁ.|_‘.,l"f|4 +( ﬁ_ﬁ'|4_
Ans.(a+b)" ~(a=b) =(*Ca*+ Cab+ Ca'p’+" Cab’ +* Cb'|
—|'a4—4§fa:+4qa*b‘ ~*Cab? +4-§*.a=4'|

=2|'4§a-‘.h+4qab-‘ ]

2(4a’b+4ab’ |

=8ab(a” +b’ |

Put a=Af3. b=42

(2] ~(B-2) =832 (342)
= 406

16. Show that g*-! _ g;; _ gis divisible by 64, whenever n is positive integer.

Ans. [9] n+1 _ [1 n S] n+l

12



=1+ T eg+ TS+ T g+ 4T s
=1+(n+1).8+8 | " C+ T C 8+ +87
0= —8n—-9=64 T C+ " C.+ . +87

9" _8—9 =64k, where k=|

17. Find the general term in the expansion of [ ¥ - VX |

-
i

Ans. _'I_:__l _n C‘[ x: .]1 - -[_._}.-T._] .

12 C‘ (x) M [.._1..]=- VX

L 28=1r

=B e(1)

w

18. In the expansion of 1+ g e

it =T

Put » = m and » = ¥ respectively

Hi-= i1 W
T..= {;ﬂf

) [ 7!
Coeffof %is € = M
" m!n!

1 {:_-_H—l— "'.—].{J:-.h-g_i_----_i_g"'.—l |

412

_prove that coefficients of " and "are equal.

13



it [ 11!
Coeffof 47is L = UE7) g
" rlm!

=N 4
19. Expand [ 1—x+ x|

ans. (1) = [(1-x) ]
=*¢(1-x)"+1 C-x) () + 1 ¢ (1= (&) +* C1-) (#] +*¢ ()]

=(1- J:_']Jr +4(1- J:_']': 46 (1- .T..]: X +4 (1-x) x4l

=(1-4x+ 6 =4 +x |+4(1 —3x+3x —¥% | X+ 6(1-2x+ X I\ X |+ 4 ['_1 —I_'].J.’: +x
=1-4dx+10x" —16x +19x* —162° +10x° —4x” +x°

w
% e
1

20. Find the sixth term of the expansion 1.2 4+ 3 ' _if the binomial coefficient of the

-

| =
1] =

&
£ -

third term from the end is 45.

Ans. The binomial coeff of the third term from end = binomial coeff of the third term from

beginning = C

"C =45
n(n—1)

1.2

I
e
L

nt—1n—090=0

n=10
©ONET o1y
10 3 3
T.,="0C vy X
r=>=5

14



- - al -~ al
fLyT 1%
|| 1 | 1
10 —_ -
+ - =
I.="C vy~ X
= w
o = §
=1 ]
h I, .
. & . E
= 5
= 3
= =
1 =

21. Find a if the 17th and 18th terms of the expansion | 2+ ._-;r']i: are equal.

=

Ans. T =" C(2) [a)

ATQput » =16 and 17

- -

30 R E 3 50 o 33 7
=7C(2y & ="C(2) 4
T Cx2
16

e

< 30T e =10
="C = x) — | x
P12 : 3 )
= -"-3 '.:-_ -.— k1 13
=" Z | — ! (x)y
P2 ! ) -(¥)

Put 12—-3r =10



5

12

-

23. If the coeff of [ » — = '|E}' and | 2» -1 '|E}' terms in the expansion of |1+ _w.;'|:Jr are equal

find »

Ans.T,_ = CI 1| (x)

+1

T,="C(x) (i)
Coeff are

" Cand  C

-
-

ATQ ”__f::=34 C

r—6=2r-2

r=—4 [neglect |

_ w5 =
r—6=34—(2r-2) | F
|r=porn=r+p|

r=14

24. Show that the coeff of the middle term in the expansion of | ]+ x| " is equal to the

N o

sum of the coeff of two middle terms in the expansion of |1+ x|~ -



-

Ans. As 73 is even so the expansion |1+ x| “"has only one middle term which is

T TR :
=M b \ £R
TH; Le(n+l) term

-

Coeff of y*is = C

Similarly | 2»—1| being odd the other expansion has two middle term i.e

(2n-1+1Y" M2n-1+1
— ! and ——___+]! term
2 | : 2 |

ie yffand [ +1 IIK

in=1 Ji=1
The coeff are _'_C'l and

C

-1 _':1+ :='.—1(?: 2='.(? | - R C1+ {C 2 =’.—1C

25. Find the value of 7. if the coeff of | 2 + 4 '|E}' and | —2 '|E}' terms in the expansion of

[F=]

(1+ _1;'|1 are equal.

2-r

Ans. T .= 8 C ['_1_'|1

(x)

And 2y +3

ATO 13 C = 13 C
18=-r+\i+r—\3\
r=6

17



-
i

=r [ =1 |

ARs. I._l _ 18 C |:..9:';..]1
Put » = 12

Ls

18 o on 1812 |
="C(%9x) .
1: , - 1

n o, y 12

15F[..H..]IE_I;'_[.-H..]_ [_1] __T_:

=15C.

1l

x=0

18



CBSE Class 12 Mathematics
Important Questions
Chapter 8

Binomial Theorem

6 Marks Questions

1.Find 71, if the ratio of the fifth term from the beginning to the fifth term from the end

in the expansion of :.E +% | -is «J;E_i -1

1)

Ans.Fifth term from the beginning in the expansion of {E +— 1 is

af~ |

How fifth term from the end would be equal to | 37 — 5+ 2 } in term from the beginning

el e

) . gl 1]
'T?.——'.—l = '?_l ;El h

19



2.The coefficients of three consecutive terms in the expansion of [ ]+ | “are in the

ratio 1:7:42. Find *

Ans.Let three consecutive terms in the expansion of |1+ ¢ | " are (#—1 '|?' ] + and [#+1 '|?'

term

L.="C(1)" (a)
I.,= C (a)
Coefficients are

) c” f:'l and C' respectively

. c
ATQ —=2 =_

-C -

r—1
= n—8r+9=0____. | 1)

20



On solving eq. (i ] and [ii | we get 3; = 55

3. The second, third and fourth terms in the binomial expansion | -+ | “are 240, 720

and 1080 respectively. Find x, a and n.

Ans. T, = 240

Divide (77 | by (7 )and (7if ) by (i

We get

a a 9

— = and—=,r. —
r  n—1 x  aln—2
—=u=23

&
I
La

4.If a and b are distinct integers, prove that a-b is a factor of 5 — 5" whenever is

positive.

21



Ans.let o" = (a—b+b)
a® = ['_.’;:+c;r—.’;i_']?'
="Co"+"Ch " (a=b)+"C b (a=b) +7CH (a=b) +..+"C(a-b)"

a :3’{"'[',‘-'1‘"’4’_'1'_ Ch+ {‘133’?'_1 (a=b)+"Cb™ (a=b)'+"Cb™ (a=b) +..+ "‘C[‘la—.b_']”'_-
a"—b =(a-b)k

Where

"CHT+TC  (ab)+.o +(a-3)" =k

HPF

e = M

5. The sum of the coeff. 0f the first three terms in the expansion of . x— 3

=

x

m being

natural no. is 559. Find the term of expansion containing -~

- w Hi

Ans.The coeff. Of the first three terms of ! xr— 3

-

x|

are " C.(=3) "Cand 9 "C.

=4

£y

Therefore, by the given condition

22



=

L T

=20(x)7 (-3 (%)
_ 1 c ( _T..]1:-_==- (=3 ]
12-3r=3 = r =3, req. term is -5940 X’

V1 - F." U 1
6.Show that the middle term in the expansion of |1+ x| is 1.3.5.... [-' " 1-] pic

71!

Ans.As 2y is even, the middle term of the expansion |1+ x| s (#1+1 ']Hterm
T =70y
="

B (2m)!

1l

x

(2m)(2n—1){2n—-2).... 4321 |
_\enp A . .,

711!

1234 (2n-2)(2n-1)(2n) ,

1! nl

(135 (2n-1)][246...(2n) ] ,
- 1l ’

[a—
Lid
Ly

[—
Lid
Ly

(2m-1)2"(123_ )]

- = = "
mlnl
1135 (2n-1)].2% 0
_L . 1 "

FALL

X

23



7. In the expansion of Hr

33|

LY

term the end is 1:6 find

v _ foag—y i " 1 3\
Ans.T. = "C(i2) . ——
&\ s :‘hiﬁ_’!

— (E‘_.['_Z_II: A3 = |17 ]
ATQ
2T ()7
=6

=11
(25 1
Ir g

-

1 - 1 ) . . .
~_theratio of 7™ term from the beginning to the 7th

24



8.If the coeff. Of 5 6™ and 7t terms in the expansion of {1+ x| are in A.P, then find

the value of .

Coeff of 5T, 6™, 71 terms in the expansion of (1+ x| are ~ (; "C.and © C

ATQ 2_:";;:“.—;4“@

! Al 7!
R

=- — + — :
'~.|[F’—“'-|| A(n—4) 6l(n-6)!

n="7.14

9. If P be the sum of odd terms and Q that of even terms in the expansion of | -+ | "

prove that

(i) PP-Q =[x —c:f::]::

(i) 4PO=(x+a) " —(x—a)”

(7i7) 2(P*+Q°) =[['_x+._-;r_'|:“+['_x_._-;r_'|*"- |
e A L Sy

4

= I]. + I: +I_: +----+I:-_ +Il:'_—]_

25



=(f+e e+ )

(x—a) =(f -+t —t+....)

= [I]_ +I_: +I:.'_ ] _[ I: + I_-I_ +I: _____ ]

P:_Q: =[.."|.': _H:"l?'
Sq. (1) and |17 | and subt.
(x+a) " —(x—a)" |=4PQ

Sq. and adding we get

| ['__1:+c:r:]k +[.._'IL’—-|:I:]R_' _ Z[I_P: +Q:_.]

10.1f three successive coeff. In the expansion of [' 1+ _1;'] " are 220,495 and 792 then find #

Ans. Let coeff are C'l : C, : _Cl

ATQ “ € =220....(i)
,._C =408 [ i1 ]
"C=792.......(iii)

Dividing |7 | by (1]

26



€ 403

“C 220

r—1

r.-—}‘+1_9

¥ 4

dn—=13r+4=0____ ['_:"E_']
Dividing (717 ) by (7 |

L

"C 495

n—r 8
r+l 3

Sn-13r—8=0__(v)

On solving (7v]and [v)weget 3y =12

27





