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MATHEMATICS - XI | Binomial Theorem BSQs

Date: 10/10/2021
Q1. Expand the following (1 — x + x%)*.

Q2. Find r™ term in the expansion of (x + %er.

Q3. Find the middle term (terms) in the expansion of (g + %)9.
Q4. Find the coefficient of x in the expansion of (1 - 3x + 7x%) (1 — x)"°.

Q5. Find the coefficient of x'° in the expansion of (x — x*)"°.

Q6. Find the term independent of x, x # 0, in the expansion of (3;2 - %)15 .
X

Q7. Find the term independent of x in the expansion of [3){ - %)15.

X

Q8. Find the value of r, if the coefficients of (2r + 4)" and (r — 2)" terms in-the expansion of
(1 + x)"® are equal.
3'5 ... (2n 1)

ln
Q10. If p is a real number and if the middle term in the expansion of (g + 2}8 is 1120,.find p.

x(-2)".

Q9. Show that the middle term in the expansion of (x — %)2" is 1

Q11. Find the middle term (terms) in the expansion of:

x a)’ x3 ’
(i) [———J (i) (3X ——}
a x 6
Q12. Find the sixth term in the expansion of (y%+ x%)n, if the binomial coefficient of third
term from the end is 45.

Q13. Find the middle term in the.expansion of [Zax B %)12.
X

Q14. Find the coefficients.of % in the expansion of (x“ - %)"5.
X

Q15. Which of the following is larger?
99° + 100°° or 101°°.

10
Q16. Find the-term independent of x in the expansion of [% + —ﬁ ] .
X

Q17. Show that 2*"** - 15n - 16, where n < N is divisible by 225.

Q18. Find the term independent of x in the expansion of (1 + x + 2x3)(% x? _ si )9 .
X

Q19. If the term free from x in the expansion of (J_ — %)10 is 405, find the value of K.
X
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Q20. Find the coefficient of x*° after simplifying and collecting the like terms in the expansion
of (1+ )% + x(1+x)°° +x2(1+x)°% + ... + x"°%,

Q21. If n is a positive integer, find the coefficient of x™ ' in the expansion of (1+ x)" [1 +l)n .
b'¢

18
Q22. Determine whether the expansion of [x2 _ E) will contain a term containing x'°?
X

Q23. Find the coefficients of x'" in the expansion of (X"' - %)12 .

Q24. If x” occurs in the expansion of (x2 + %)2" , prove that its coefficient is

2n
dn-pl2n+p°’
3 3
Q25. Find n in the binomial [%5 + %T , if the ratio of 7" term from the beginning to the 7" term

from the end is %
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MATHEMATICS - XI | Binomial Theorem BSQs-Solution

Nurturing Success...

S1.

S2.

S3.

S4.

S5.

Put
Then,

We have

Date: 10/10/2021

1-x=y
(1=x+x)'=(y+x)

=1Co ') + 1CLY0A) + T ) + Cay () + Ca()*

=y + 42 + B X + 4y X + X
=(1=x*"+4°(1=xP+6x*(1=x2+4°(1=-x)+x°

=1 —4x+ 10x° — 16x° + 19x* — 16x* — 16x° + 10x° — 4x° + X°.

T."= 2.FC (X)Zr—r+1[1]r_1
r-1

X
= I& Xr+1—r+1
[r=Ar+1
__ ler 2

e’

Since, the power of binomial is odd. Therefore, we have two middle terms which are 5th and 6th.
These are given by

and

Let

5 4
126p
T :9C B} i :QC Ez_
T x (p *x  x

wm

4
T = 905 E] [i = gc5£=126x,
X p P p

(1=3x+7x)(1-x" = @2 3x + 7x) ['°Cy + °C, (=)t "°C (—x)* + ..

=(1-3x + 7x%)[1 — 16x + 120x% + ..
Coefficientof x=—-16—-3=-19.

Let term containing x'° océuras T,. ;.

Let

T ="°C, (0" " (XY

= wCr(_ 1)rx10—r+ 2r

10+r=15
r=4

Tsoq="Cs(=1)°x"

=-252x'°
Coefficient of x'° = —252.

]
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S§6. Letthe termindependentof xbe T,, ;.

15C K 15—r(_l)r
2 3x

Tr+ 1

1
—
[&;]
O
-
o~
N W
N——
—
w
|
-
s
| —
—
-
>
(9]
o
|
[x*]
-~
|
-

Let 30—-3r=0 = r=10

5 10
3 1
Tios1= Ty = 15(:10 {E] [_EJ

|
—
o
O
—
(=]
/'_“\
D| -
~
[4,]

S7. Letthe termindependentof xbe T,, ;.

15 2 Y
—r
Tre1=1°C, (3x) [_ F)
- 15Cr (3)15-;’(_2)-" x15—r—2r
Let 15-3r=0 = r=5
Tou1= T = °C5 (3)"° °(-2)°
=_15C5 (3)10 (2)5
= -3003(3)"°(2)°.
S8. Now, Torva=Tr+a)+4
— 1BC2r+ 2 (x)2r+ 3
and Tr_o= Ty _g)+1
= 1BCr—3(X)r_3
NOW, 1BCQr+3 = 1E!C."—S
o 2r+3 +r—~3=18
= 3r=18
= r==6.

$9. Given Binomial .
There are.2n+ 1 terms in its exansion\(n + 1)™ term is middle term
Tro1="Cr(a) """
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1.2-3.4.5.....(2n - 1)(2n)

(-1)"

" nin!

1)” _(2n)!
X

="

nln!

2n-=-1][2-4-6----- (2n)] (=1)"

n'n!

(2n =N][(1x2)(2%x2)(3%x2)---(nx2)] (—1)"

n'n!

@2n—1)][1-2-3----n]2"(-1)"

n'n!

(2n - N(=2)"

n!

T..1=2'C, (x)”[—
- [1-3-5--.--
_ [1-3-5-.---
_[1-35-
_ [1-3.5--.--
8
S10. [£+2]
2
There are 9 terms in its expansion.
5" term is the middle term.
Now, T...="C,a"b"""
4
To=T,uy = °C, [BJ 2
2
4
Now, 8c, [g] (2)* = 1120
- 8x7xBx5 p* = 1120
1x2x3x4
= 70p"= 1120
= 10p* = 160
= p* =16
= p’=4
= p=%2

Si1.
(i)

IO

It has 11 terms. Thus 6" term is the middle term.

Hence Proved.
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X-10—5 - g 5
e, (2] (2 -,
a X

_10x9x8x7x6
1x2x3x4x5

=—252

, x3 °
(i) [3X—FJ

It has 10 terms. The middle terms are 5" and 6™ terms.

314
9 9-4 X
T5= T4+1 = C4 (3X) {—?}
1 4
= 90435 (__] X5+12
6

1 4
= 90535 (__J x17
6

9x8x7x6xix17
1x2x3%x4 16

189 1
8

9 9-5f—X
Te=Ts5.4 = (35 (3x) [TJ

5
_ 9x 8% 7><6X34 [_1) 51544
1x2x383x 4 6

=21 X1°
16
$12. Binomial coefficient of third term from the end

= Binomial coefficient of third term from beginning

="C,
Now, "C, =45
= @ =45
= n"-n-90=0
e (n=10)(n+9)=0
= n=10
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1 1\
Given: (y?- + XB)
Now, T...="C,a" " b

\10-5, 15
Te = T5+1=1DC5(YE) (Xs)

10x9x8x7x6 > 2
= y2 X
1x2x3x4x5

5§ 5
=252 y? x3.
$13. Since the power of binomial is even, it has one middle term which is the [12 +2
given by
_p\°
T7 = 12C8 (23)()6 (XTJ
_ g, 28 (bf
X
_ 20 252%x®.p®  5913633°h°
- 6 X12 - e :
S14. | ot % occurin T, 4.
X
1 1.}
Tr+1 = SC.r( 4)15—r [_?J
= 1SC,r (_ 1)f XGD —dr~=3r
Let 60—-4r—3r=-17
—7r=-=77
= =M

Tiat= PChy (1) x= V7

—15x14x13x12xﬂ
1x2x3x4

= — 1365 x7.7.

Hence, coefficient of % =—-1365.
X

s15. Wehave  (101)%° = (100 + 1)*°

5049 1106 , 50-49-48

= 100%° + 50 (100)*® + ——=
21 3.2-1

(100)*7 +

th
] termanditis
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Similarly, 99°° = (100 — 1)*°

50-49 (1008 ~90-49-48

47 -
1 3.2.1 (100)™" +... .. (i)

= 100°° - 50-100*° +
Subtracting Eq. (ii) from (i), we get

101 -99% = 2 [50-(100)49 + 22 2 1007 +]

= 101%° - 99%° = 100%° + 2(7503' 429 '148] 10047 + ...

= 101%° - 99%° > 100°°
Hence, 101%° > 99%° + 100,

$16. Let (r+ 1)" term be independent of x which is given by

- 10-r r
T+1=1OC Jg £
' "(V3 2x?
10-r

’ e
_ 10 X 2 5 1
o (5) " # (7

r 10-r 10-r

L = 2p
=10¢c, 32 2 27x 2

Since, the term is independent of x, we have

10_r—2r =0 => r=2

Hence, 3" term is independent of x and its.value is given by

3° 10x9  1.(.5

2 = X -

4  2x1 9x%12 12

S17. We have 244 _15p-16=2*"*Y_15n-16
=16"""-15n-"16
=(1+15)""1 -15n-16

T3 = 1OC

=n+1CG150+n+1C1151 +n+102152+n+103153
+e +"'C, L, (15" = 15n - 16

=1+((+1)15+""'C,15%2 + "*1C;15°
+..+"C. ., (15" "= 15n - 16
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=1+15n+ 15+ "*'C,15% + "*'C, 15°
+ .. +"C, ., (15)"* " - 15n - 16
=152["*'C, + "*'C;15 + ... so on]
Thus, 2*"** - 15n — 16 is divisible by 225.

9
S18.
Let (1+x+ 2x3)[§x2 _ 1
2 3x
9
Consider (E x? - i]
2 3x

Let us find the term containing constant term,

1 1

— and —

X x3
NOW, Tr+1 =nCrarbn-r

Now, Trsq

r Q-r
e (3] -5)
2 3x
QC (E}r[_JJQ_rx2r—9+r
"\ 2 3

For constant term, let

Ix8x7. 27 1 7

— A X =
1x2x3 8 27x27 18

For Coefficient of L x 1.

X
Let 3r-~9=-1 = 3r=8. > r=% (not possible)

coefficient of x~3:

w

=~
|

©o
|

=-3 = 3r=6 = r=2

o
+
1]
(e
f =
[\%]
T~
N W
R
[y%]
|
W =
R
|
|
[9%]
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Coefficient of x % = —9x8[g] 1 xl _1
27 x27 3

1x2 \ 4 27
Required coefficient = l - 2x l = 1 — 3
18 27 18 27
_ 21-4 17
54 54

$19. | et the term independent of x be T,, ;.

“KY
T.1="°C, (&)1O_r'(?J
10 5—1r—2r
= Cr (_K)rx 2
1
Let 5——=r-2r=0
2
e Eir =5 = r=2
2
T2+1 - 10C2(_K)2=‘10C2K2
Now, "°C,K? = 405
- 10x9 k2 = 405
1x 2
K2 = 810 _9
9x10
Hence, K=1%3.

$20. Since, the above series is a geometfic.series with the common ratio ——, its sum is

1+ x
1000 x ) 1001
(1 + X) 1- (1+ X)‘IOUU _ X_

1+x _ 1+x < (14 x)1001 _ 1001
X 1+ x - x
g% T+ x
Hence, coefficient of x°° is given by

51

* [50[951
n n 2n
521 \ne have 1+ x)" (1+ %] = (1+x)" [—X;L 1J {07 J;j:)

Now, to find the coefficient of x™ i !

2n
in a+x)~ which in turn is equal to the coefficient of x”~ " in the expansion of (1 + x)?".

xﬂ

n
n(1+x)" (1 + 1] , it is equivalent to finding coefficient of x~
X
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Since, (1+ X2 =2Cox° + 2"Cy X" + 2"Cyx + .. +2"C,_ X"~ 1+ .+ 2"Cy, X"

Thus, the coefficient of x" " is
2ﬂC ;= @ — @ )
" In-12n-n+1"|n-1|n+1
$22. Let T,, 4 contain x'°.
—2Y
Then, Treq="°C, (x3)®7 [—}
X
- 1BCr x36—2f(_ 1)f‘ 2rx—r
- (_ 1)f’ 2!’18Cr X36— 3r
Thus, 36 -3r=10, ie., r= 23—6

Since ris a fraction, the given expansion cannot have a term containing x°.

$23. Let the general term, i.e., (r+ 1)" contain x'.

S2

2n
" Let x° occurs as T,. 1 in the expansion‘of [xz + —J

.
We have T,.q="C, (x*)?" [—%J

X
1ZCr X36—3f—2r"(_ 1)."2."
12Cr (_ 1)( 2fx38 - &r

Now, for this to contain x'', we observe that
Let 36-5r=11 ie., r=5
Thus, the coefficient of x'" is

12x11x10x9x 8

20, (-1)°2% =- x 32 =—25344 .
5x4%x3x%x2

X
-1 2n—-r
T =7"C, (x%Y [;J

— 2n 2r—-2n+r
=“C, x
— 2n 3r—2n
- Crx
Let 3r—=2n=p

,e p+2n
3

Coefficient of x° = 2"C,

_ (2!
r'(2n-r)!
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p+2n 2n_,:;~+2n
3 3
= [2n Proved.
p+2n|4n-p
3 3

$25. 1)
Let, 2’.@ +—]
{ I3

-"rr+1=ﬂCrXr.Vn_r

. 1 n-6
Ce (3/2)® (%)

T7 = T+ 4

n n
] is T; from the beginning of [i + %/5]

%

1
-6 1@ 6

(s3] (25)
n-6_6 1
= 23) 3 2 =—
(2.3) 5

n-12
= 6 3 =6
£_4=_‘|

3

= n=9
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