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Q1.

Q2.

Q3.
Q4.
Q5.
Q6.

Q7.

Qs.
Q9.

Q10.
Q11.

Q12.

Q13.

Q14.
Q15.

Q16.
Q17.

Q18.

Q19.
Q20.

Q21. Find the total number of terms in the expansion of (1 + 2x+ x?)"+ (1 -2x+ x?)", ne I.

Date: 10/10/2021

Find the number of terms in the expansion of (1 +52 x)g + (1 ~ 542 x)g .

Find the total number of terms in the expansion of (& + y)m +(\/; - y)m.

Find the total number of terms in the expansion of (x +\/y)" +(x —\/y)".
Find the number of terms in the expansion of (x + y)*" + (x — y)*" n € N.
Find the number of terms in the expansion of (x + y)? + (x — ).

Find the total number of terms in the expansion of [\/; - %]30.

Find the total number of terms in the expansion of (& + \/;)w + (& - \/})m.

Find the number of terms in the expansion of (x? + 4x + 4)%,

Find the number of terms in the expansion of (1 + x)"- (1 — x)", N e1.
Find the number of terms in the expansion of (1 + 2x + x?)%,

Find the number of terms in the expansion of (x2 + 1)%,

Find the number of terms in the expansion of [x - 31;}30.

Find the total number of terms in the expansion of (\/; + y)" + (\/} _ y)".

Find the total number of terms in the expansidn of (a+ b)**1 + (a—b)y** (Ke I).
Find the total number of terms in (a'- b)* + (a + b)*.

Find the total number of terms in the expansion of (x + \/;)“ + (x - \/;)11 )
Find the total number of terms in the expansion of (J} + y)g + (& - y)g.

Find the number of terms in the following expansion.
(@ (x+2y)" (b)+ (2x + y)™.

Find the number of terms in the expansion of (x? + 4x + 4)? + (x? — 4x + 4)2.

Find the'number of terms in the expansion of (1 + 2x + x?)° (1 — 2x + x?)®.

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 1



Nurturing Success...

MATHEMATICS - XI | To Find the number of Terms in Bionomial Expression NCERT-Solution

S1.

S2.

S3.

S4.

S5.

S6.

S7.

S8.

S9.

Date: 10/10/2021

Since if n is odd, then expansion of (a + b)" + (a — b)" contains [H—HJ terms. Hence total

number of terms in the given expression is [%J = 5 terms.

Since if n is even then the expansion of (a + b)" + (a — b)" contains [ﬂ + 1J terms. Hence total

number of terms in the given expansion is [% + ‘I] = 6 terms.

Since if nis even, then the expansion of (a + b)" + (a — b)" Contains (ﬂ + 1] terms. Hence total

no. of terms in the required expression is [% s 1} =6terms.

We know that if n is even, then expansion of (a + b)" + (a — b)" contains [% + 1] terms. Hence

required number of terms in the following expansion is [27” + 1) =y(n+1) terms.

We know that if n is even then expansion of (a + b)" + (a —b)"contains [g + 1] terms.

Hence required number of terms in the given expansion is [% + 1] = 2 terms.

Alternate Method:
(x + y)* + (x + y = 2(x* + y?).
Clearly it contains two terms.

We know that the number of terms in the expansion of (a+ b)"is (n + 1).

Hence total number of terms in this expansion is (30 +.1).= 31.
We know that if nis'even than (a + b)"+ (a—b)" contains [g + 1] terms hence required number

of terms in the following expansion is (% + ‘I] =6 terms.

(x2 + 4x +4)* can be written as. ((x + 2)%)%* = (x + 2)%.

Hence total number of terms in this given expansionis 60 + 1 = 61.

(A+x". (1=x7=(1-x2

Hence total number of terms in the given expansion is (n + 1).
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S§10. ..

S11.

S12.

S13.

S14.

S15.

S16.

S17.

S18.

S19.

(1+2x + x3)2 = (1 + X)2)2°
= (1 + )%,

Hence total number of terms in the given expansion is 40 + 1 = 41.

We know that the number of terms in the expansion of (a + b)" is (n + 1). Hence number of terms
in the expansion of (x2+ 1)*°is 40 + 1 = 41.

We know that the number of terms in the expansion of (a + b)" is (n + 1). Hence number of terms
30
in [x—lJ is30+1=231.
X
Since if n is odd, then expansion of (a + b)" + (a — b)" contains [n_+1] terms. Hence total

number of terms in the given expression is [L;j =6 terms.
K e I, (2k + 1) is an odd integer.
: : . (2k+1+1
Hence total number of terms in the following expression is (TJ =(k + 1)terms.

n+1
Since if n is odd then expansion of (a + b)" + (a — b)” contains (T] terms. Hence total

number of terms in the given expression is (%} =2terms.

If nis odd then expansion of (a + b)" + (a— b)" contains (HTH) terms. Hence, required number

11+1
2

of terms. in the following expansion is [ ) =6 terms.

Since if n is odd, then expansion of (a .+ b)"+ (a — b)" contains [E—ﬂ] terms. Hence total

number of terms in the given expansion is [%J =5 terms.

We know that the number ofterms in the expansion of (a+ b)"is (n + 1) hence.
(@) The number of terms’in (x + 2))"%is 10+ 1 = 11¢
(b) The number of terms in (2x + y)"%is 10 + 1 = 11.

(X2 +4x +4) = (x + 2
(x2—4x + 4) = (x = 2)°.
Hence required expression can bewritten as

((x +2)%2 + ((x = 2)%)7 = (x + 2)* + (x = 2)*.
=(x+2)+ (x=2)~

4
Hence total number of terms in this given expression is [E + 1} =3 terms.
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$20. (1 + 2x + x25 = (1 + )25 = (1 + x)"°.
(1=2x+x28 = ((1=x)?°= (1 = x)".

(1T+2x+x3)°5- (1 =2x+x2)5=(1+x)"°(1 = x)1°= (1 — x?)°

Hence total no. of terms in this expansionis 10 + 1 = 11.

S21. (1+2x+ x3)"= (1 + x)*".
(1-2x+x7)"=((1-x)2)"=(1-x?
Hence required expression can be written as (1 + x)?" + (1 — x)?".

Hence total number of terms in this given expression is [2?” + 1] =(n+1).
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MATHEMATICS - XI | Expansion of Binomial Expressions NCERT

Q1.
Q2.
Q3.
Q4.
Q5.

Q6.
Q7.

Qs.
Q9.

Q10.

Q11.

Q12.

Q13.

Q14.

Q15.

Q16.

Q17.
Q18.

Q19.

Date: 10/10/2021
Using binomial theorem expand the following: (x + 3y)°.
Using binomial theorem expand the following: (2x + 3y)*.
Using binomial theorem expand the following; (3x* — 2y)*.
Using binomial theorem expand the following: (1 — x + x)*.
Prove that,

Y a' "C, =(a+1)".
r=0

Expand the following expressions: (1 — 2x)°.

4
Expand (xz + %J , X # 0.

Expand the following expression (1 + x + x?)°.

Using binomial theorem expand {(x + y)° — (x — y¥)°} and hence find the value of

{3 +1)° - (V3 -1°}.
Evaluate: (v3 ++/2)® - (v3 = /2)°

Using binomial theorem write down expansions of the following:

3
(x +1- l]
X
Evaluate the following expression (v24 1)°= (V2 - 1)°.

Using binomial theorem expand the following:

Prove that by expansion:
n
Z 3"C, =4".
r=0

Find the expansion of (3x? — 2ax + 3a%)?>.

Expand the following expression [E 3 1)5.
x 2

Expand the following expression (1 — x)°.

Expand (x* + 2y)° by binomial theorem.

)
1+=-=1| ,x#0.
2 x

Expand using binomial theorem
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Q20. Expand the following expressions:

11
1
x——| ,y#0
( VJ

Q21. Evaluate the following: ({/x +1+ {x —=1)° + (x +1- \/x = 1)°

Q22. Using binomial theorem write down the expansions of the following:

8
2 y
2L y=#0
[y 21]’

Q23. Using binomial theorem write down the expansions of the following:
5
(1 - iz] , X#0
3 3x

Q24. Using binomial theorem write down the expansions of the following:

6
X _ JE
x- 2]
Q25. Find (a + b)* - (a - b)*. Hence, evaluate (V3 +V2)* — (V3 —V2)*.
Q26. Find the value of : (a* + \/a> —1)* +(a* —a* —1)".
Q27. Find (x + 1)® + (x — 1)°. Hence or otherwise evaluate (V2 + 1)%=(y2 —1)°.
Q28. Expand the following expressions: (2x — 3)°.

Q29. Expand the following expressions: (x + %)6

Q30. Expand the following expressions: (% + 1)5 :

X

Q31. Using binomial theorem write down the‘expansions of the following: (1 + 2x - 3x?)°
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MATHEMATICS - XI | Expansion of Binomial Expressions NCERT-Solution

Nurturing Success...

S1.

S2.
S3.

S4. (1—-x+
S5.

n
2.4
r=0

S6.

(=)

S7.

~l

.
>
(o8]
+
< | w
~—
I
I

Date: 10/10/2021

(x + 3y)’ =°Cx” + °C,x*(3y)" + *Cx'(3y)* + °C,(3y)°
= x% + 9x%y + 27xy? + 27y°
(2x + 3y)* =*Cy(2x)* + *C,(2x)° (3y) + “C,(2x)* (3y)?
+4C4(2x) (3y)° + “C,3y)*
= 16x* + 96x°y + 216x°y* + 216xy° + 81y*
(3x* - 2y)* = Cy(38x%)* + *C,(3x%)° (- 2y) + *C,(3x?)* (- 2y)°
+4C4(3x%) (- 2)° + *C,(-2y)*
= 81x® — 216x°% + 216x%y? — 16x°y° + 16y*

X =101 =) + X7

=4C,(1 = x)* + *C,(1 = x)° () + *C,(1 — x)? (¥ + *C, + X)(x°)° + “C,(x*)*

=(1—4x+6x°+ x*) + 4(1 = 3x+ 3¢ = X°)x° + 6(1 — 2x #)O)* + 4(1 = x)x° + x°

=1 —4x + 10x> = 16x° + 19x* — 16x° + 10x° — 4xFos=x®

"C, =a’"C,+a' "C,+a’"C,+..+a"."C,

=a’"C,+a'"C,+a*"C,+ ..+ a"lC,

=1+"C,a+"C,a*+....+"C,a"=(a+1)".

By using Binomial Theorem, we have

(1=-2x)°=[1+ (=20

=Cy + “B4(52X) + °C3 (- 2¢)* + °Ca - 20)” + °C4 (- 20)* + °Cs (- 2¢)°

=1 4 56(=2x) + 10 (=2x)? + 10 (=2x)° + 5 (= 2x)* + (= 2x)°
= 1'=10x + 40x* — 80x° + 80x* —32x°.

By using binomial theorem, we have

g - N2 - .3 )
TCo(x*) +°C(x7) (%]-I- ‘C,(x*) (%] + 4C3(X2)(§] +*C, (

= x"+4-x6-§+6-x“-%+4-x2-¥+8—;I
X X x* X
= x3+12x5+54x2+@+8—:.
X X

3

3]
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$8. Let (x+x%) =y.
(1+x+x°°=(1+y)p°

=SCO+ 3C1 y+ 3C2 y2 + 3C3y3

=1+3y+3y’+y°

=1+3 (x+x%)+3(x+x%)%+ (x+ x>

=1+3x+x)+30x%+2x%+xY + (X3 +3x* +3x° + X

=x2+ 3x5+ 6x* + 7x® + 6x% + 3x + 1.

$9. We have, (x+y)’ = (x=y’ =2[°Cx° Ty + Cx* %y + *Cx°)Y

_ 5! , 5! L., Sl 0.5
- 2[@" TR ARTTRE
= (x + y)° = (x — y)° = 2[5x*y + 10x%° + "] . (D)

Putting x = \/3 and y = 1in Eq. (i), we get

(V3 +1) (V3 =1) =2[5(/3)*(1) + 10(/3)(1)° + (1) |
=2[45+30+1]=2x76=152
$10. We have, (a+ b)"—(a—b)"=2["C, a"'b + "C,a"° b + ]

Putting a= /3, b=+2 and n =6 in the-above, we get

(V3 +V2) ~(VB- 2] = 2| C,(Va) (v2) #¢¢, (va) " (v2)" + o, (B) " (v2)'|

2[6(9v/3)(§/2) +20( 3+/3)(2v2) + 6(+/3)(4+/2)]

2[544/6 +1204/6 + 24+/6] = 39646

Si1. (@+ b)"="Coa"™+ "C.@a"'b +....+ "Cib.
1) 1 1)? 1Y
[x+1——] =2Co(x + 1)° + °Cy(x + 1P.x [——J+3CZ(X+1)(——J +3C3(——]
X X X X
1 _ 3 3 3 1 |ing__n
[x+1—;} =x*+1+3° #8x - L, ~3x-6+ PR { " r!(n—r)!}

3
[x+1—l] =x*+3x¥* -5+ %-i.

X x> X
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S$12. We know that
(@+b)"—(@a-b)"=2["C;a" b + "Cza" b + .....]

(V2 +1) - (v2-1)

2| °C, (V2 )5 1)+ °C, (\/E)S (1) + °C, (\/E)m)ﬁ}

= 2[6x 412 +20(212) + 62 |
= 22472 + 4072 + 642 | = 2(7072) = 14042

S13. - 5 1V
(2x—%} = °C,(2x)° + °C,(2x)* (— %J + 502(2)()3[—%]
1Y’ 1Y DY
+°C,(2x)° (— —] + 5C4(2x)(— —) +°C, (— —]
X X X
1 1 1
=32x°—80x° +80x—40 - —+10-— — —.
X X X
s14. n
»3"C, =3°"C,+3'"C, +3*"C, + ... +3"."C,
r=0

=1+"C,(3)" +"C, (3)* + "C; (3)° +.........
=1+"C,(3)' +"C, (3)* + "C, (3)° +........ +76-(3)"
=(1+3)"=4".

S$15. (3x?— 2ax + 3a°)?
={3x2—-a(2x — 3a)}®
=3C, (3x?)® ="3C,,(3x?)? {a(2x — 3a)} +°C, (3x?) a* (2x — 3a)?
- 3C, &(2x~ 3a)®

= (3x%)% =3 (3x?)? a(2x — 3a) + 3(3x?).a? (2x — 3a)* — a° (2x — 3a)®

=27x% - 9x* - 3a(2x — 3a)+ 9x? a’(4x*> — 12ax + 9a%y) — a°
(8x° — 36x%a + S4xa*—27a°

=27x% — 54ax® + 117a°x* — 116a°x® + 117a*x? — 54a’x + 27a°.

$16. Since, (@at+b)y=rCyar+"C a'b+"C,a"?b*+ ................
2 XY 2 o (2Y (=x) s (2Y(-xY
(x‘z) Cﬂ[?) : 01[;] -(7) i ‘32(;] (7]

2 2 .—X 3 2 1 -_X-4 —x 5

o2 () s (5) o7
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AHEGIRGIE]
o )< E)

=32x-5—-40x-%+ 20x"' — 5x + Ex3 -—x°.
8 32

$17. We know that, (@+b)"="C,a"+"C,a" " b+"C,a" b’ + ... +"C b".
(1-x°=°%C,1°+°C, 1° (=x) + °C, 1* (= x)* + °C, 1° (= x)° +.....
6! 6!

o160t 1!(6;1)1(_ X)+ o

6! 6!
= + (—X) o
0l-6! 116 =1

=1-6x+15x?> =20 x> + 15x* — 6x° + x©

s1s. (X* + 2y)° =°C,(®)° + °C,(x%)* (2y) + °C,(4)°(2y)* + °C, - (X)2(2)°
+5C, X (2y)* + °C, (2y)°

=x'7+ 5x°(2y) + 10x°(4y%) + 10x* 8y” + 5x*(16y") + 32)°
=x'"+ 10x°y + 40x°y + 80x*y°+ 80X’y +.32)°.

S19. We have,

N4
[1+£—EJ =
2 X

|
—
—
+
—
N | x
|
x| N
—
IS

I

Fs

O

—

Fs

-

O

|

2 s 4
0l e
2 7 2 X 2. X 2 X

x 2 4(4—1) X 2V 44Sn4-2)(x 2Y
1+4(2 x_] 2 x] 3 [2 x)

L A4 1)(4 2)(4 3)( J
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(G0
- |+ — SR —
X 2! 2 X
][_ET N 4(4 - 1)(4 - 2)(4 - 3)[_3}4
X 4! X

+4{(i) +4( J

2

N 4(4 - 1)(4 - 2){
3!

= 1+x(2—6)+x2[§—1J+x3(1]+x4[i]+—(—8+24)
2 2 16

4 (24-16)+ - (=32)+ - (16)=12+6
X X X

_ x> x* x* 16 8 32 16
= -0-4X+—+——+ st+t—+—F5——F5+—.
2 2 16 x x ) S

$20. We have, 11 0 1 2 3
[x_l] =11Cx11(_1] +”CX1°(-lJ +HCX9(_1] +11oxa[_1]
y Ty Ly Ty Ly

10 9 8 7 6
= X" - 1154555 1652+ 330%_ 462
y. Sy y y y
5 4 3 2
+ 4622500 B0 465X 55X X _ 1
y* oy vy Yy

=x" — 1Mx%" + 55x°y2 165 x°y® + 330 X"y — 462 x5 y°
+ 462 x°y° — 330 x*y 7 #165x%y% — 55x%y° + 11x y 10 — y .

S21. (@+ b)"+ (a—b)" =2['C,a"b® + "C,a"~2b? + "C,a"~*b* + ...]
(WX + 1 =1 + (Y + 1= Y =18= 2[°C,(x + 1)° + °C, ({x + 1) (Jx = 1)
+°C, (Yx + DX = 1)* + °C,(x = 1)°]

= 2[(x + 12+ 15(x + 1)%(x — 1) + 15 (x + 1)(x — 1)?
+(x—1)7
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=2[x*+1+3x2+ 3x+15(x+ 1)(x + 1)(x—1)
+15 (x+ 1)(x = 1)(x— 1)+ x* =1 = 3x2 + 3x]
=2[x*+3x+15(x+ 1)(X2—=1)+ 15 (x - 1)(x? = 1)

+ x3 + 3x]

=2[2x3+Bx+ 15(x* —x+ x2—=1) + 15(x® — x— x2+ 1)]
= 2[2x% + 6x + 15x3— 15X +15X* =15+ 15x°~15X —=15x*+15 ]
= 2[32x3 — 24 x] = 64x> - 48 x.

s22. (@a+b)="C,a"+"C.a™'b+"Ca™2bh>+...+"Ch"
G o) e (e G ()
“olJJ (4] )
y)\ 2 Yy
wal5)(4) vol))

X_. R -
y 2 y° y’ v y> 8
4 5 5]
+70x 0.V _5ep8n Y o8t Y
16 y 2 y° 64
g 2 X

X —X +
y ..128 256

(3_1]8 _ 256 512 448 224 224

+
y 2 A AT AN A, 7

7. Ty
70-14y2 4oyt = luy L
" Y'Y T8 256
$23. (@+b)"="Ca"+"Callb+"C,a2b*+..+"Cb"

x 4 _, ['x'5 : x) 4'] 5 XT( 4 Y
o] =%c &2 [-—=|+%C,| 2| |[-—
[3 3x2) ° 3) "3 3x? (3 3x?
2 3 . 4 ) 5
X 4 X 4 4
+5C‘"’(§) (_ 3x2] G (5)(- 3x2) + G (_ﬁ]
x* 5x' (-4 16  10x®> —64
+ X

) x?
10X —x—+ X 3
243 81 3X 27 9x 9 27x
X 256 (—1024) ["c n! ]

+5.—x =
ri(n=r)

+
3 81x® 243x"
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x_4Y_x 20, 5 40 320 2024
3 3x%) 243 243 18x 27x* 81x" 243x"°

S24. (@a+b)y'="Ca"+"C.a"'b+"Ca"2b*+..+"Cb"
e R T
] < T (18]
+ °C, —\/% 6
x—j+6£{%}x(%} 15; 420 :\/\C { xf}

a a’
S25. (a+b)*—(a—-b)'=["Cya* + “C,a%h + “C, a°h? + “C, ab> +*C, b*]
-[*Coa* - “C,a’h + “C, a°h* — *Cyab® + *C, b"]
=2x*C;ab+2x*Cyab’

x|

= 2[4a’b + 4ab’]

= 8ab[a® + b?]
Thus, (V3+V2)*-(3-v2)* =8V3-V2[3+2]

= 8V6(5)=40V6"

$26. (g% 1 Ja% —1)* +(a% - Ja? - 1)* = [*C,(a)* 2y (Ja® - 1) + ‘Cy(a®)?(\Ja* -
+4C,(a° )(\/a -1)° + *C, (& ~1)']

+['C,(8°)" - “C(a°)’ (&' =) + *C,(a°)*(Ya® = 1)°
_ 4C (32)1 \/T)S » 4C (az O(JT 4
2['Cy(a%)* +C,(@%) (Ya® - 1) + *C,(Ja* = 1)]

(Because other terms cancel)

2[a*++ Ba* (Ja? — 1) + (\Ja? —1)*]

2(a® +6a*(a®* - 1) + (a° - 1)4

=2[a® +6a°—6a* + a* —2a% + 1]
= 2[«‘38 +6a° - 53*—2a% + 1].
S27. X+ 1D+ (x=1=Cox° + °C, x° + °C, x* + °Cy x° + °C, ¥* + °Cy x" + °C¢]
+ [BCyxE = BC, x5 + 8C, X" = 8C3x° + 6C, 3% = 5Cy x' + 6Cy]
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=2 [5Cyx® +°C,x* + 6C, % + °Cy)
= 2[x° + 15x* + 15x° + 1]

Thus, (N2 +1° + (V2 -1)° = 2[(V2)° +15(V2)* +15 (V2)* +1]
=2[8+15(4)+15(2) + 1]
=2[8+60+30+1]=198.
$28. By using Binomial Theorem, we have
(2x—=3)°=[2x + (=3)°
=°Cp (2x)° (=3)° + °C1 (20° (=3)" + °C2 (20* (- 3)* + °C5(2%)° (- 3)°
+°C4 (207 (=3)* + °Cs (2%)' (= 3)° + °C4 (21)° (- 3)°

=1(2x)° + 6 (2x)° (- 3) + 15 (2x)* (- 3)* + 20 (2x)® (- 3)> + 15 (2x)* (- 3)*
+6 (2x) (-3)° + (-3)°
= 64x° — 57x° + 2160x* — 4320x° + 4860x% — 2916x + 729:

$29. By using Binomial Theorem, we have

"Co(x)’ G] +°Cy(x)’ G] +662(x)4[%] - Gcs(x)a(%]

+°C,(x)? (%] +°Cy(x)’ [%J + o (%J

—
>
+
><|—x
—
[=2]
]

= x6+6x5(1]+15x412+20x3'i3+15x2‘i4+6x‘—1?+l8
X X X X X x
=x5+6x“+15x2+20+§+£4+l5.
x> X' x

eyl el L T ol ()
Fes)(0] o e
(5) +s (G 10(3) (3 &) (3] (32T +(3)

x° +5x3 10x 10 5 1

+ +—+ +
243 81 27 9x 3x° x°

$31. (a+ by ="C,a"+"C.a™'b+"Car-2b?+ ... +C b
(1+2x — 3x2)5 =5C (1 + 2x) + 5C, (1 + 2X)*(— 3x2) + 5C, (1 + 2X)° (~ 3x2)2
+5C, (1 + 2x)2 (= 3x2)° + 5C,(1 + 2x)(=3x2)* + 5C (- 3x?° ... (})
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We know that,
(1+2x)?=1+4x?+ 4x,
(1+2x)° =1+ 3(2x) + 3 (2x)? + (2x)

(1+2x)®=1+6x+ 12x% + 8x3

R n!
(1+2x)*=1+1C, 2x + *C,(2x)* + *C,(2x)* + *C,(2x)* { C = m}

=1+ 8x+ 24x% + 32x° + 16x*
(1 +2x)°=1+°C,(2x) + °C,(2x)*> + °C, (2x)* + °C,(2x)* + °C,(2x)°

Substitute these values in equation (i), we get
(1+2x—3x%°=1(1+ 10x + 40x2 + 15x° + 80x* + 32 x°) — 15x?
(1+ 8x + 24x2 + 32x3 + 16x%)(— 3x2) + 10 x 9x* (1 + 6x + 12x2 + 8x°)
+10(1 + 4x2 + 4x) (- 27 x5) + 5 (1 + 2x)(81x5%) — 243x1°

(1+2x—3x%)°=1+ 10x + 40x2 + 80x°® + 80x* + 32 x° — 15x?
(1 + 8x + 24x% + 32x% + 16x*) + 90x* (1 + 6x+ 12x? + 8x°)
— 270x% (1 + 4x2 + 4x) + 405x8 (1 + 2x) — 243 x'°

=1+ 10x + 40x2 + 80x° + 80x*+32 x°— 15%? = 120x° — 360x* — 480x°
— 240x°% + 90x* + 540x° + 1080x° +- 720 x" — 270x° — 1080x°
— 1080x7 + 405x8 + 810x° — 243x°

(1+2x—3x%)5=1+ 10x + 25x? — 40x2 — 190x* + 92x5 + 570x° — 360x”
—B75x8% + 810x°® £ 243x1°
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- SMART ACHIEVERS

Y__E!:_B_g Nurturing Success...

Nurturing Success...

MATHEMATICS - XI | General Term in an Binomial Expression NCERT

Q1.
Q2.
Q3.

Q4.

Q5.

Q6.

Q7.
Qs.
Q9.

Q10.
Q11.

Q12.

Q13.

Q14.

Q15.

Q16.

Q17.

Q18s.

Q19.

Date: 10/10/2021
Find the general term in the expansion of (x* — y*)°.

Find the general term in the expansion (1 — x?)'2,

Find the general term in the expansion of (Zx + 1J5.

X

Find the (n + 1)"" term from the end in the expansion of [x - 1)3".

X

Find the 5™ term from the end in the expansion of [% + %)10 .

Find the 4™ term from the end in the expansion of (x?s - %)9.

x
The coefficient of the 8" term in the expansion of (1 + x)"° is
Write the general term in the expansion of : (x* — yx)'%, x = 0.
Find the 4™ term in the expansion of (x — 2y)'>.

Find the 4" term in the expansion of (x — 2y)'%

Find the r'" term form the end in (x + a)".

Find the fifth term in the expansion of (2a * 2;!::)12 and hence evaluate it when

as= 1and.b= 1
3 4

Find the 12" term in the expansion of (x + 1)15 .
X

Find the 10" term in the expansion of [Zx"’ + %)12 .

Find the sixth term in the expansion of [2){ - iij

X

Find the 6™ term in the expansion of {sz - —1—2—}10.

3x

2

Find the 5™ term from the end in the expansion of ("?3 - ljg
x

Find the“13" term in the expansion of (gx _ L]w , x#0.
3Vx

Find a if the 17" and 18" terms of the expansion (2 + a)* are equal.
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MATHEMATICS - XI | General Term in an Binomial Expression NCERT-Solution

Date: 10/10/2021

S1. - General termin the expansion of (a—b)"is T.="C a"~"b". (= 1)".
We have (x? — y?)®
T =rCa-"b".(-1).
T,r = GCF(X2)6 -r (yZ)ﬁ(_ 1 ).r
Tr= Scr (XE)G— r y12 ) (_ 1)r

$2. ‘- Generaltermin the expansion of (a—b)"is T .="C a"~"b". (= 1)".
(1-x3)2=(+ (- x?)?

Tr+1 = 12Cr(1)12—r(_ x2)r
= (- 1):_12Cr x2r
$3. - General termin the expansion of (a + b)"is T,="C_a"~"b".
General term T, ="Ca b
- 1 ' 5 5—rf,5-r 1
Tr+1 = 5Cr(2X)5 I E -";4-1 = Cr2 X -
X X
Tr+1 — ECr25-rx5-2r
S4. (n+ 1)"termfromtheend=(3n-n-1+2)=(2n+ 1)" term from the beginning
Tr+1 - (_1)r nCr an-r br
1N (3n)! 1 (B! 1
T =(=1)2" 3nC yysn-2n | _ L X'”, — e
e, BN 0 %) (xj (2n)!n!”  x®  (@2n)n! X"

55. T _ wc £J1O_r[g r
r+1 r 2 X

Now, p'" term from.the 'end is same as (n + 2 — p)®term from the beginning. Here, 5™ term from

the end is same as:7""term from the beginning

= r=6
T,=4"%, - x? = 840x72

S$6. 4" term from the end is same as 7" term from the beginning

e r=6

3\? 6
T =°C, ["?] [-i} = 8%, .x"° = 672x".

x2
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S§7. The general term in the expansion of (1 + x)"is
T - 1OCr Xr

r+1

= 10 T
t, = C?x

And so, the coefficient of the 8" term in the expansion of

10x9x8
3x2

=120.

(1+ X" is °C, = 1°C,

$8. We have, T,_,in (& —yx)"2 ="2C, (A% =" (- yx)’
1ZCrx24 - 2r (_ .«I)Jr (y)r (X)!’

—_ '1zcrx24—fy!‘(_ .1)."

$9. 4"termin x=29)"%=T,=T5.4

="C3 (0" 7% (- 2y)° [Tr—qin(a+b)"="

“Cs (0’ (-2° )’

_ 12x11x10

= -8)x x°y?
3x2 8 Y

= - 1760x°°.

$10. We know that (r+ 1) term in the expansion of (a + b)" is given by
T.,="Cap.
In the expansion (x — 2y)"2.
T4 - T3+1 = 12C3(X)12_3 (_ 2y)3
!
- 12 e 8y
3!1(12—3)!

3

_12X11X10X9!X9
3x2x1x9!

=—2x 11 x 10 x 8 x x%*=-1760 x°y°

x 8y

S11. There are (n + 1) terms in the expansion.

cra’="n"

r" term from the end = {n + 1 — (r— 1)} *" term from the beginning = (n + 2 — )" term from the

beginning.
Hence' Tn+2—r=nCn+1—rxn_(n+1_nan+1_r=ncn—r+1
= ﬂCn+1_r x!'—1 an""l—!'_
§12. T, ="C a"- b, T, = 12C, (2a)® - (3b)*
1 1 12x11x10x9x8! o 1 s 1
= _ h=— = 2 —x3 -
T3hey T T BIxaxdx2 3 4

Xn—n+r—1 an+1—r

[r=4]
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T=11x5x9x23 55

° 3% x 2° 9
S13. 4
T, = 1scrx15—r (_ 1)
X
for 12" term we put r= 11
1 11
= T12 = 15C11X4 _;]
1- 11
= 156‘11)(4 _;]
= -%¢, x7 =-1365x".
S14. - General term in the expansion of (a + b)"is T ="C a"~"b".

Tr+1 12Cr(2x2)12 - r(l]
X

for 10" term we put r=9

Tho

1 9
12 cg (2X2 )3 (_J
X

2° .20 x> =1760 x~°.

§15. -~ General term in the expansion of (a— b)?is.7 = (=1)""C a"~"b".

\5
Tr+1 = (_1 )r n(_‘;r a-rp, Te 3 (_1 )5 _?05 (2)()2 [%J
X
7 x6 x5! » 1 - 84
T6=_WX4X XXT = T,= R

516. _ . , 11"
The general term‘in the expansion < 2x T
X

1 r 10-r 1 '
tr+1 = ocr(_1) ' (2)(2) 0 (W]

- 1GCr (_ 1)r (2)10 -r (3)— r x20 - 4r
Putting r=5in (i) we get:
t, = 1°Cy(~1)° (2) (3)° X°

. (i)
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='|0><9><8><7><6X(_1) 32 896
5x4x3x2x1 243 27

$17. We know that p'" term from the end
= (n—p + 2)" term from the beginning

3 9
In the expansion (x_ —%] .
2 X

We have
5" term from the end
= (9 -5 + 2)" term = 6" term from the end

_ s s 3 9-5 i 5
ta_ ( ) C [2} (XQJ
_904()(_3] (%]

2 X

_ _[9><8><7><6 X" 32}

X -
4x3x2x1 16 x"°

= _ 252 %
18
S18. 131 term in [Qx—ﬁJ =T= T,
1 12
- 1BC gx 1812 (_ ]
12 (9X) x

3

13C1:2 (9x) [

—
o
.
-
\-.__./L
[ \%]

—

" C,, (9x)° (_?

__L

18(--"12 (9x)° [_3“ (x)°

@) W (- )™ (@ (0 ~°

©C, BH K@) () °
= 18C,, = 18564.

$19. The (r + 1) term of the expansion (x + y)" is given by T, ; = "C,x"~"y". For the 17" term,
we have, r+1=17,/e.,r=16
Therefore, Ti7= Tigs 1 = 0C(2)°° 16 9"

= 50C, 234 510
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Similarly, Tis = °Cy; 2% 0"
Given that T = Tyg
SO, 50016 (2)34 a16 = 5'DC17 (2)33 a‘l?
SOC . 234 a1?
Therefore, SOC:: % = e
50 | [ [
le. a= C15><2= 50! 17..33.}(2:1.

X
©C.  16134! 50!
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Nurturing Success...

MATHEMATICS - XI | Middle Term in a Binomial Expression NCERT

- SMART ACHIEVERS

___________ Nurturing Success...

Q1.
Q2.
Q3.

Q4.

Q5.
Q6.

Q7.

Qs.
Q9.

Q10.

Q11.

Q12.

Q13.

Q14.

Q15.

Q16.

Q17.

Date: 10/10/2021

If n = 2m then find the middle term in the expansion of (x + a)".
Find the middle term (s) in the expansion of (2x + 3y)°

Find the middle term in the expansion of [x - %jw.

Find the middle term in the expansion of (\/; - lJG.

Jx
Find the middle term in the expansion of (x — a)®.
Find the middle term (s) in the expansion of o
1
=
Find the middle term (s) in the expansion of [% + 2bJ8

Find the middle term (s) in the expansion of (1 + x)*"

3

Find the middle term in the expansion of (Sx - %)7

Find the middle term in the expansion of (x - é)m.

Find the coefficient of middle term in the expansion of (3x + 2)°.

Find the middle terms in the expansions of: (% +9y )w :

Find the middle terms in the expansion of (3;{ - %]15.

X

Find the middle terms in the expansion of (33 - %3)9.
Find the middle terms in the expansion of | 3 i‘eij?

Find the middle term in the expansion of [%—r ziz]m.
X

Find the middle term in the expansion of (x -1 y)m.

2
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g
Nurturing Success...
MATHEMATICS - XI | Middle Term in a Binomial Expression NCERT-Solution

Date: 10/10/2021
S1. (x+a)"=(x+ a)™" [+ n=2m].

th
Now, the index 2m is even and so the middle term in the expansion of (x + a)*” is (7m+ 1]
termie., (m+ 1)" term.

S2. T, =% (2x)°~" (3y)

r+1

Here, the total number of terms in the expansion will be 10, therefore, 7, and T, will be middle
terms = r=4,5

T, = °c,(2x)° (3y)* = 326592x°"*
T, = °c,(2x)* (3y)° = 489888x'y5.

$3. Since total no. of terms in the given expression is 11.

middle term = 6th term

t5=t5+1
5
- (_1)5 ‘1DC .x10—5 i
5 2y
5
= -63%_.
8y
s4. _ _ 1.7
The general term in the expansion of - | is
Jx
1) .
t=tC -1r\/§6-f[—l =5C (= 1)y (x)*~ N
e L(=1)(Vx) 7x L(=1)(X) 0)

Now, the index being 6, which is even, the middle term.of the given expansion is [g + 1] thterm
ie., 4" term.
Hence middle termis't, =°C, (- 1)* x' =°C, x*= 15x"

S§5. The index-of (x= a)® is 8 which is even:and so the middle term in the expansion of (x — a)® is

[g + 1} th.term i.e., 5" term.

Now, the general term in the expansion of (x — a)® is
t, =°C (-1yxt-ra ()

Putting r=4 in Eq. (i) we get
t,=8C,(-1)'x*a* = 8C, x* a*.
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S6.

1 r
= 10 10-r| —
'.*",+1 =1¢ . x [x]

Here, the total number of terms in the expansion will be 11 therefore, T, will be the middle term.

5
T, = "%cx, [1] = "%c, =252
X
S7. 2"
- 8 r
T, =°C, (5) (2b)
Here, the total number of terms in the expansion will be 9, therefore, T, will be the middle term
= r=4
4
1120
T,=°C,| 2| (2b)* =—==(ab)’
=00 3] @or -T2 )
S8. T, =%cx

Here, total number of terms in the expansion will be 2n + 1, therefore, T__, will be the middle term

2n)! .,

-2 —
Tn+1 = ”Cnx” = (1Y X

S$9. Since the given expression contains 8 terms.

middle term are 4" and 5 terms

4

3 3
Now t =t = (—1)5xiC (3x) [%J

9
[(— 35) x 81x x* x 2’:6}

_ 105%™
8
" 4
and t.=t,, =1 )4.?C4(3x)?-“ [?J
12 15
= ['35x 27 x x° x X :35X
1296 48
13 15
Hence the middle terms are — 1058X and Si); .
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S10

10
" The general term in the expansion of [x - zl) ]
X

. 1 “r
tr+1 = 10Cr(_1)r x10-r (a]

= mCr(_ 1)r2-rx1o-2r

Now, the index being 10, the middle term in [% + 1) th term i.e., 6" term.

. (i)

{ When index n is even, then middle is [% + 1Jth term}

The middle term is t,="1C, (=1)2°°X° [Putting r="5in Eq. (i)]
10x9x8x7x6 1 -63
= X(-) X —=——
5x4x3x2x1 32 8

S11. The index of (3x + 2)* is 4 which is even and so the middle term in the expansion of (3x + 2)* is

[g + 1] th term i.e., 39 term.

Now, the general term in the expansion of (3x + 2)*is
t,,=*C (3x)*~"(2)
Putting r=2 in Eq. (i), we get
t, =4C, (3x)* (2)?

_ 4x3

X

x 9x° x4 = 216 X2.

The coefficient of the middle termis 216.

10
S12. The index of [% + 9y] is 10, which is an even natural number.

Hence, Middleterm=T,, , =T, =T,

550
2

X 10 -5
10C 2 9 5
5[3] (9y)

10 x Y 5
Cs (gJ (9y)

Te=Ts.q

. (0)
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S13.

S14. Here

= ¢, (x (%) ©)°(y)°
="19C5 (3)7° (3%)° (x)° (v)°
="Cs (3)°(3)"°x°y°
=19C,3° x° y° = (252) (243) X° y°
= 61236 X°y".
n =15 (odd)

g th N th
Middle term = (HTH] and [n_+3) term, i.e., 8" and 9" term

2

2 r
T, = (<1).1°C, (3x)'>" (x—]
“1 = (_"l )r 15C (3)15—!’ 2r X15 r—=2r

r+1 = ( 1)r 1SC (3)15-r2r X‘15 —3r
Ty = (=1)" ¥C, (3)® 2"x®

_ 15x‘14x13x12x11x10 9x8'332?1
81 7x6x5x4x3x2 x©
=—6435><33><27’><iis
X
Tg = (=1)8 15033?28 x15-24 = 150? 37.28 x-9 [
_ 6435x 37%2° x 1 6435%.3" x 2°
Ty = x , Ty = 5 .
X X
n = odd

th th
Middle term = (HTH] and (n ; SJ term, i.e., 5" and 6" term

T, ="Carb,

re1

T, = (1) 90(3a)9~'("“’3}

6
9 9—r 9t2r
= re QrQra __rCr‘?’ a
(1) °C, 3 & Ta=E1) — &
a1? 35 a1? 3
Te= (1) °C, (3 o ="Cige 5 = "Cugga”

T QXSX7X6X5!X161?=@81?
> 5Ix4x3x2 16 8

15C8 = 150?]
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T=(—1)59C53“a‘9 T=9><8><7><6><5! 3 e

8 6° ’ 5 BIx4x3x2 3°2° 0
T=_6x7a1g _ T=—ﬂa“".
6 32 ° 16
S15. : 3 \7
The given expression = [3 - X_] . Here n =7, which is an odd number.
) th ~ th
So, (%) - and (%+ 1] i.e., 4" and 5" terms are two middle terms.
33 333
Now, T,= T, =G, (- %] =" ?03(3)“[%}
35 81x [ X ’ 105 x°
==3oxolx|—| = - ——
6 8
4 4
o= T = 7= X | =7, - X
5 4+1 6 | 6
12 12
=35x 27 x X 35X

1296 48

9 12
Hence, the middle terms are —105x and Sha .

8 48
S16.

22 3 )"
The general term in the expansion of [T + 2—2] IS
X

= 10Cr (2)10 - 2r (3)2r =10 (x)20 - 4 ()

Now, the indexis 10, which is even, so the middle term of the expansion is (% + 1} thi.e., the 6™
term.

Putting r=5in Eq. (i), we get
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ts - 1005(2)0(3)0

10x9%x8x7x6
= Bx4x3x2x1 = 252.

The middle term in the given expansion is 252.

S17. T
The general term in the expansion of [x ~3 yJ is

tr+1 =1UCr(_1)rx10-r[%J (l)

Now, the index is 10 which is even and so the middle term in the expansion is the [g - 1) thie.,
the 6" term.

Putting r=5 in Eq. (i), we get

5
t =1C, (= 1) - x5 [%J

10x9x8x7x6 x2y°
X X

(-1
5x4x3x2x1 32

~63x°y°
—
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Y__E!:_B_g Nurturing Success...

Nurturing Success...

MATHEMATICS - XI | Binomial Expansion (Part A) NCERT

Q1.

Q2.

Q3.

Q4.
Q5.
Q6.
Q7.
Qs.

Qo.

Q10.
Q11.

Q12.

Q13.
Q14.
Q15.

Q16.

Q17.

Qis.
Q19.
Q20.

Q21.

Q22.

Q23.

Date: 10/10/2021

Find the coefficient of x° in the expansion of [3x2— Six)g

Find the coefficient of X’ in the expansion of [x - 1)13.
X

Find the coefficient of x” in the expansion of (xz + %)ﬂ.

Find the coefficient of x* in the expansion of (1 + x)%, where | x| < 1.
Find the coefficient of x” in the expansion of (1 + x)"% where | x| < 1.
Find the coefficient of x in the expansion of (1 + x + x> + x°)~>.

Find the coefficient of x° in the expansion of (1 + 2x + 3x* + ...)" %2

If in the expansion of (1 + x)?', the coefficients of X" and x'* ' are equal, then find the
value of r.

Find the coefficient of : x° in (x + 3)%.
Find the coefficient of x®y* in the expansion of (x + 2y)°.
If the coefficients of (r— 5)" and (2r— 1) terms of the expansion (1 + x)** are equal, find r.

Find the coefficient of x* in the expansion of [Sx - 1)'5.

X
Find the coefficient of y° in the expansion of (5 — 2y)".
Find the coefficient of x' in the expansionof (1 + x + x* + x°)°.

Find the coefficient of x” in the expansion of (1 — x — x* + X°)°,

Find the coefficient of x* in the expansion of [:_ X )2.
+ X

Find the coefficient of x™".in (1 + x)" [1+ %]n

Find the coefficient of x” in the expansion of (1 + x) (1 — x)".
Find the coefficient of x° in the expansion of (1 + x)°(1 + x)*.

Find the-coefficient of x** in the expansion of (1 + x*)'?(1 + x'?) (1 + x**).

Find the coefficient of x in the expansion of (xz + 2]5.

X

If the r'" term in the expansion of [% — %)10 contains x*, then find the value of r.
X

A
X
coefficient of the ninth term. Find n and the sixth term of expansion.

In the expansion of (xz + )n, the coefficient of the fourth term is equal to the
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Q24. Find the coefficient of % in the expansion of (x“ + %)15.
X X

Q25. If the coefficient of r'™ term and (r + 1) term in the expansion of (1 + x)?° are in the
ratio 1 : 2, then find the value of r.

1

Q26. Find the coefficient of x*? in the expansion of [x“ - _3)15 .

X
Q27. Find the coefficient of x° in the binomial expansion of (x + 3)°.

Q28. Find the coefficient of a° b in (a — 2b)'2.

Q29. Find the coefficient of x° in the expansion of the product (1 + 2x)® (1 - x)".

Q30. Prove that coefficient of x" in (1 + x)*" is twice the coefficient of x” in (1 + x)*™".

Q31. Find n if the coefficient of the 4™ and 13" terms in the expansion of (a + b)" are equal.

Q32. Show that the coefficient of the middle term in the expansion of (1 + a)® is equalto'the
sum of the coefficients of middle term in the expansion of (1 + a)’.

Q33. If the coefficient of the second, third and fourth terms in the expansion of (1:+ x)*" are in
A.P., then show that n = %

Q34. If the consecutive coefficients in the expansion of (1 + x)" are in the ratio 6 : 33 : 110, find n.

Q35. Find the coefficient of x™? in the expansion of [Xz_z - 3]9.
X

Q36. Find the coefficient of x* in the expansion of (1 + x #+x° + x*)'°.

Q37. Find the coefficient of x* term in the binomial expansion of [% x4 x4 To.

Q38. Find the coefficient of x™'" in the expansion.of (\/; - %J".

Q39. Find the coefficient of x'' in the expansion of (1 + 3x + 2x%)°,

Q40. Find the Coefficient of x® in (1:+2x'+ 3x* + ...)*2,

Q41. Find the coefficient of x° in the expansion of (1 + x4+ x%)".

Q42. Find the coefficient ofix'’ in the expansion of (1'+ X* — x°)%.

Q43. If 0 < r< n, then find'the coefficient of x” in the expansion of P=1+ (1 +x)+ (1 + x)* +... + (1 + x)".
Q44. If the coefficients of x* and x* in the expansion of (3 + ax)’ be same, then find the value of ‘a’.

Q45. Find the coefficient of x° in the expansion of [\f x° + LT.

Jx®

Q46. Find the coefficient of x* in the expansion of [% - %)10_
X

Q47. Find the coefficient of a’h*c? in the expansion of (1 + a+ b - ¢)".

Q48. Find the coefficient of x® inthe expansion of (1 +x)°+ (1 +x)" + ...+ (1 + x)"°.
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Q49. If in the expansion of (1 + x)”, the coefficient of p™ and (p + 1)" terms are respectively
p and g, then prove thatp+ g=n + 1.

Q50. Find the coefficient of x° in the expansion of (1 + x)?' + (1 + x)*2 + ... + (1 + x)*°.

Q51. If the coefficients of (m + 1)™ term and (m + 3)" term in expansion of (1 + x)*° are equal,
then find the value of m.

Q52. Show that the coefficient of the middle term of (1 + x)* is equal to the sum of the
coefficients of the two middle terms of (1 + x)>™.

Q53. Find the coefficient of a®b®c” in the expansion of (bc + ca + ab)®.
Q54. Find the coefficient of a*b°c?d in the expansion of (a— b + ¢ — d)'’.

Q55. Find coefficient of x” in the expansion of (1 — 4x)™"2,

3

Q56.The sum of the coefficients of the first three terms in the expansion of (x - —3)m y X#0,
X

m being a natural number is 559. Find the term of the expansion containing x°.
Q57.Find the coefficient of a* in the product (1 + 2a)*(2 - a)°® using Binomial Theorem.

Q58. If the coefficients of x, x¥* and x® in the binomial expansion of (1 + x)?7 are in arithmetic
progression, then prove that 2n*-9n+7=0.

Q59. If in the binomial expansion of (1 + x)", the coefficients of the fifth, sixth and seventh
terms are in A.P. Find all values of n for which this can happen.

Q60. If the coefficients of (r— 1), r'" and (r + 1)" terms in.the expansion of (x + 1)".are in
the ratio1: 3 : 5. Find both nand r.

Q61. If the coefficient of three consecutive terms in the expansion of (1 + a)™are in the
ratio 1:7 : 42. Find n.

Q62. If the second, third and fourth terms in.the expansion of (x + a)"-are 240, 720 and
1080 respectively. Find n, x and a.

Q63. If the coefficients of x” and x® in [2 + gjn are equal, then find the value of n.
Q64. If in the expansion of (1 + x)”, the coefficients of 2", 3™ and 4" terms are in A.P. Then find

the value of n.

Q65. Find the coefficient.of X" in the expansion of (1 '+ 3x — 2x°)"°.
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MATHEMATICS - XI | Binomial Expansion (Part A) NCERT-Solution

Nurturing Success...

S1.

S2.

S3.

S4.

S5.

S6.

S7.

Tr+1 = QCr(sxz)Q—!’(_i) = (_1);— gcr % 39—2!’x18—3!’
- 3x
Now, 18-3r=6 = r=4
= T5=(—1)4-9c:4‘31-x5= 378x°

= The required coefficient is 378

r+1

r
T = 1acr_x‘|3—r[_%) =(_1)r 1:5clr>< xis-2r
Now, 13-2r=7 = r=3

T,=(=1)* BC,x" = — 286x’

= The required coefficient is — 286.

r+1

;
T = 11Cr(x2)11—r (%] = 11Cr y2242rar = 1102(22—&
22-3r=7 = r=5, T,="Cx

1T1x10x 9% 8 x7 x 6!
ici 7="C, = =462 .
Coefficient of x 5 65554 x3x 2x 5l

By Binomial Expansion:
(1+x)2=1-2x+ 3x2—4x%+ 5x*— ...

The coefficient of x* in the expansion of (1 + x)~2is 5.

By Binomial Expansion:
(1+X)2=1-2x+3C-4C+.. + (=) (r+ )x + ...

The coefficient of'x" in the expansion is (-1) (r+1).

We have
M+x+x2+x3)={1+X)+x>(1+x)}°

=4I% 0 (1402 = (142072 (1428

Date: 10/10/2021

={1-3x+6x2— 103+ ..} x {1 = 3x*+ 6x* — 10x° + ...}

The coefficient of x is — 3.

We have,

(1+2x+ 32+ )32 ={1-x) 23" [ (1=x)2=1+2x+3x2+ ..]
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S8.

S9.

S10.

S11.

S12,

S13.

=(1-x°=3C,-°C,x +°C,x* =3C, x°

There is no term containing x°. And so, the coefficient of x5 is 0.

By Binomial Expansion:

21 = 21 21 21 2 21 21 v N = N
(1+X)2 =21C_ + 21C x + 21C,x2 + ... + 21C,, X [ "C,="C,_]

The coefficient of x"and x'* ' are 2'C and ?'C_, , respectively.

=210

r+1

21~ = 21 21
Now, Cr - Cr+ = C21— r

= 219—r=r+1 = 2r=20 = r=10.

Suppose x° occurs in the (r+ 1)" term of the expansion (x + 3)°
Now, T,.1="Ca" b

=nCrXB—r3r

Comparing the indices of xin x° and in T, 1, we getr=3
Thus, the coefficient of x° is
8C, (3)° = 1512.
Suppose x°y® occure in the (r + 1) term of the expansion (x + 2y)°.
Now, T.1=C,X"""y)y=°C,2". X ". y

Comparing the indices of x as well as y in x°y® and in T,, ;, we'get r= 3.

Thus, the coefficient of x°y° is

| . 8.
90323=—'-23=9 8- 99 _672.
316! 3.2

[ 2 Cr = :21C21 . r]

The coefficients of (r—5)" and (2r— 1)" terms oftthe expansion (1 + x)** are **C,_q and **C,,_,,

respectively. Since, they are equal so *C,.g="C,,_,
Therefore, eitherr—6=2r—-2orr—6+%= 34— (2r-2)

[Using the fact that if "C, = "C,, then either r=p or r=n-p]

So, we get r=—4 or r= 14, rbeing a natural number, r="=4 is not possible. So, r=14.

T, =°%C (3x)°~" (— 1)
2%
- (_1 )r, Bcr_ 36—r, x6—2r
Now, 6-2r=2 .= r=2
= T, =4=1)? - °C,- 3%* = 1215 x?

= The required coefficientis 1215.

T = 11Cr, 51-r, (- 2y)

r+1

Now, r=9
= Tm = (_2)9 ) 1109 .52. ye
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= —2%.55.25.y° =—704000y°
= The required coefficientis — 704000.

$14. We have,
(T x4+ = {(1+ )+ (1 + ) ={(1 + 2 (1 + 20 = (1 +x°(1 + 2
={fC, +°C,x +°C,x* + ... + °C, x®} x {°C, + °C, x*> +°C,x* + ... + °C, x"?}

Coefficient of x'* in this expansion
- (602 % 6 6) + (604 % aCS) + (GCG « B 4)
=(15x 1)+ (15 x6)+ (1 x 15) =120.

S§15. We have,
(1=x=x+x)°={(1=x) = x2(1 =X} = {(1 = x) (1 =3P = (1 = X)° (1 = x?)°
={1-°C, x+°C,x*— ... +°C, x} {1 = °C, x*+°C,x* — ... + °C, x"%}

Coefficient of x” in this expansion
=(=°%C,x=°C)+ (-°C,x=°%C) + (-°C,x="°C))
= {(=6) x (-20)} + {(-20) x 15} + {(~6) x (~6)} = ~ 144

S1ie6. 1-x
1+ x

2
_] =(1-x2(1-x)2
= (1=2x+ xX2) (1 — 2x + 3x2=4x® + 5x* — )

Clearly, the coefficient of x* in this expansion
=(1x5)+{(-2)x(=4)}+(1x3)=5+8+3=16.

S$17. By Binomial Expansion:

1" _ 1 1 1
(1 +xr (_”?J =(1+C,x+ C,x* #.#/C x") - {1+Cw[§J+Cz[FJ+'--+Cn[x_n]}

=(1+Cx+Cx*+ ... +C x")-(1+Cx ¥+ C,x2+...+C,x")

n
The coefficient of x2” in(1 + x)"(1 +1] is C_ ie. M. [ C ="C, =1]
X

$18. By Binomial Expansion:
(1+x)(1=x=1+x)x{1-"C x+"C,x>— ...+ (=1)""""C _ x"-"+ (=1)""C_x"}

Clearly, the coefficient of x” in this expansion
- (_1)n nCn + (_1):1—1 nCn—1
=(=1)"+(-=1)""".n [~ "C =1,"C _, =n]
=(=1)"(1-n).
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$19. We have,
(1+ X1+ 0* = C, + °C, () + °C, () + °C, (€)° + °C, ()" + °C; ()}
x {#C, +*C, x + *C, x* + *C, x* + *C, x*}
The coefficient of x° in this expansion

= (°C, x *C,) + (°C, x *C,)

=(5x4)+ (10 x 4) = 60. [ °C,=5,°C, =10, “C,=4C, = 4]
$20. By Binomial Expansion:

(14 X2 (1 + x2) (1 + )

= (12 12 2 12 12 12 12 24 12 24 36
=(2C, + PC x* + 2C,x* + ... + PC X2+ .+ 2C  x*) . (1 + X2 + x*4 + x*)

The coefficient of x2* in this expansion

= 12C0 + 12Ce + 12C12 = 1206 +2 =026 [ 1200 = 12C12 = 1]
S21. _ . , a).
The general termin the expansion of | x“ + — | is
_ X
a r
t“_.] - 5(;Jr (XZ)S—!'[_] =SCrarx10—3r (|)
X

This term will contain xif 10-3r=1, je., if r=3.
Putting r= 3 in Eq. (i), we get
t,=°C,a°x" = °C, a’x

The coefficient of x = °C, a* = 10a°.

S22

10
" The rt" term in the expansion of [g - iz} IS
X

10-(r=1) r-1
- -110 X 2
(e (3] &)

= (_ 1 )r—1 I10Cr_1(3)r— " 2r—‘| . x13 - 3r
Now, this term contains x*.

13=8r=4 = 9=3r = r=3.
$23. Given thatcoefficient of T, = coefficientof T,
=n 2\n —r 1 Y
Tr+1 - Cr (x) X

and T, ="C xn-3r

r+1

=n 2n -9 =n 2n — 24
T,="C,x and T, = "C x
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We know that if "C_ ="C_then n=p + q (Here p # q)
n=3+8=11, T ="Cx?" =462 x

S24. 1Y
Tr+1 = (_ 1)r 1!50r (X4)15—r [_3]
X
= (_ 1)r 15 x60 - 4r-3r = (_ 1)r 15C x80-7r
Here 60-7r==17=>77=7r=>r=11, T, = (=1)"1°C, x5
1 - ]
Coefficient of = 19X A3xA2XAM__ 4a55
X 1MMIx4x3x2
S$25. We have,

(1+ X2 =2C, +2C, x + 2C,x* + ... + 2C, x2°

The coefficient of r*" term = 2°C__ and coefficient of (r + 1)" term = 2°C.

20
C | [ —r)
Now, b1 _ 1 N 20! xr.(20 r).:i
20Cr 2 (r—=1N21-r)! 20! 2
r 1
= =— = 2r=21-r = r=T.
21-r 2

§26. Let the term containing x%2 be (r + 1) term we have.

s
tr+1 = (_ 1)r. 15Cr(x4)15—r [_15]
X
= (_1 )r.1scr | X180 -71)
Put 60-7r=32 we get r=4.

4+ 1)" = 5"term containsx®.

t. = (<1). 15C4 X3
ts = (=1)*. 15(:;4 X32

_[15x14x13x12

}x” =1365 x*2.
4x3x2x1x%

Coefficient of X*2in the given expression is 1365.

$27. General term in the expansion of (x+ 3)°®is T . =8Cx®~"(3)"
Putting 8—-r=5 ie. r= 3in above, we get
T =T, =8Cx2(3)°

3+
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=8C, x*. 27
Hence, the required coefficient is

8! 8
3!(8—3)!'(27)_31><5! (27)

— 8x7x6x5!

(27)=8x7x27 = 1512
1x2x3 x5!

$28. The general term in the expansion of [a + (—2b)]"? is

Tm = 120ra12—r(_ 2b) ()
Putting 12-r=5 e, r=7in (i), we get
T?+1 — 1ZC?a1Q—T(_2b)? — 12C7a5(_ 2)?’b? = 120?(_ 2)?35b7

Hence, the required coefficient is

-12!

7 —

120? (- 2)? =

$29. We have, (1+ 2x)° (1 — x)7 = [1 + °C, (2x) + °C,(2x)? + 6C,(2x)? + °C,(2X)* + 5C,(2x)° + °C,(2x)"]
x[1=7Cx+ CxX*—"Cx* + Cx* —1Cx>+ ... ]
= [1+ 12x + 60x2 + 160x° + 240x*4 192X + ... ]
X [1 = 7x + 2152 — 35X + 35 =21x¢ +... ]

Therefore, coefficient of x° in the product

= 1% (=21)+ 12 x 35460 (—35) + 160 x 21 + 240’ (= 7) + 192 x 1
= — 21 +420—- 2100 + 3360 — 1680 + 192 =174

$30. Let C, and C, be the coefficients of X! in_the binomial expansions of (1 + x)*” and (1 + x)**"
respectively. Then,

2m)! (2n)2n —1)!
€. "2 Coefficient of x" in (¢ = g = 2 _(2M2n—1)
1 " nln!" n(n-=1)!n!

(2n - 1)! ,
=2 7
= G = -0
and, C, = coefficient of x”in (1 + x)*"
—1)
= c,=2ic = 2n-D0 ... (ii)
T (n=1N!n!
From (i) and (ii), we get
C, =2C,

Therefore, coefficient of x” in (1 + x)?" = 2 x coefficient of x" in (1 + x)" -1,
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S$31. General term in the expansion of (a + b)" is

T, ="Ca b . (i)

Puttingr+1=4je.r=3in (i), we get
T,=T,,, ="C,am® b .. (i)

Again putting r+1=13i.e., r=12in (i), we get

T,=T,,="C_,a""hb? ... (i)
According to the question,
Coefficient of T, = coefficientof T,
= "C,="C,, [Using (ii) and (iii)]
= nC{Z- = nCn -12 [.'. nCr = nCn—r]
= 3=n-12
= n=15.

$32. Here n = 8(even)

Middle term = [E + 1]th =5"term, T, = °C,(1)* a*= ®C,a*
2

Middle termin (1 + a)’, n = 7(odd)
4" and 5™ terms T,="C,a*>, T,="C,a*
We have to prove 8C,=7C,+'C,
8! 8x7xBx5x4! _70
LHS.= 4141™ Jivax3x2
7! 7! 2.7
=7 7 = = .
RHS. 210+ TC = 34" 514 3al
LH.S.=RH.S.
S33. T,=2Cx, T, = Cx? and T = %Cx°
Coefficients are in A.P.
T4_ T3= Ts_ Tz'

ZHCS — 2n02 - 2nC2 — 2nC1
2 (zncz) = 2nC1 + 2n03

2n! 2n! 2n!
= 2 - N
21(2n=2)!  21(2n=1)! 3!(2n-23)!
= 2n(2n-1)=(2n) + (2n)(2n = 1)(2n - 2)

6
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- 6(2n—-1)=6+2n—1)(2n+2) = 12n—-6=6+4n2—6n+2

= 4n?-18n+14=0 = 2n°-9n+7=0
= 2N —-2n+7n+7=0 = 2n(n-1)-7(n-1)=0
= (n=1)(2n-7)=0 = n=1or2n=7, (n=1isnotpossible)
7
= n= —
2
S34. T.=C_x', T, ="Cx,T,="C, x™
"C,_,:"C,:"C,,=6:33:110, - C, =§
C,, 6
n!
ri(n—r)! - " N (r=Dn-r+HM-r)! 1
n! 2 r(r=N(n-r)! 2
(r=D(n-r+1)!
Lm:g = 2n-2r+2=11r = 2n+2=13r ()
r
r!(n—r)(n—r—1)!=m n-r_10
(r +0rli(n—r—1)! 3’ r+1 3
3n—-3r=10r+10 = 3n-13r=10 ... (i)
After solving Eq. (i) and (ii), we get
n=12.
S35. X2 E
The general term in the expansion of [_2_ 3 _} is
X
2\9-r r
X 2
t o =2°C, (- [7} [;J
= QCF(_AI)r (2)2r—9 X853 .. ()

This term will contain x=°if 18 = 3r=-29, i.e., if r=-9.
Putting r=9 in Equ(i), we get
t,=°Cy(=1)] (2° x ®=-29x%=-512x°.

The coefficient of x~° in this expansion is —512.
S36. (1T+x+x3+x)={1+x+x21+X)}°={1+x)(1+x3}° =(1+x)1°(1+ x3)'°
= {mCD + 1rJ,C1 X + 1002)(2 + 1°C3X3 + 1004)(4 + .+ maxm}

% {1000 + mC1 X3 + 1oC2 X+ + 10010 X3}
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The coefficient of x* in this expansion
= (mC1 % 1001) + (1004 % 1000)

= (10x10)+| 10x9x8x7 11 _ 340,
4x3x2x1
S37. . : 1 2. s
The general term in the expansion of 3 X'+ X is
1 ~10-r 5 3
tr+1 = ‘10(‘;Jr [g X'UEJ (x—1.’4)r — 1UCr (3)!’—10 X _Zr (l)
Now, this term contains x? if 5 — % r=2,ie.,ifr=4,
Putting r=4 in Eq. (i), we get
t5 - -10C4(3)_6 X2 :10X9X8X7Xixz :ﬂxg
4x3x2x1 3° 243
The coefficient of x? term in this expansion is g
S$38. 7
The general term in the expansion of [\/_ —E) is
X
r 17 -3r
tr+1 = (_1)r 170r (\/;)17—r[£] :(_1)!' 1TCr _2r _x( 2 ) (|)
X
Putting 17-3r 44 , we get,
r=13.
Putting r=13in Eq. (i), we get,
t14 = (_1)13 17C13 ) 213 X_11 % 17C13(_2)13 'X_11
2 17
The coefficient of x~ ' in the expansion of (\/— ——} is1"C,, (=2)".
X
$39. We have,

(1+3x+2x° ={(1+x) (1 +20P = {(1 + x)° (1 + 2x)°
= {°C, + °C, x + °C,x* + ... + °C, x°}
x {8C, + °C, (2x) + °C, (2x)? + ... + 5C, (2X)¢}

={C, + °C,x + °C,x* + ... + °C, x* + °C, x°}

x {°Cy *+ °C, (2)(x) + °C, (2)3(x)* + ... + °C4 (2)°(x)° + °C, (2)°(x)°}
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Coefficient of x' in this expansion
= {8C, x °C,(2)°} + {°C, x °C,(2)°} = 576.
$40. We have,

(1+2x+3x2+ .2 ={1-x"3" [ (1=x)2=1+2x+ 3 +4x°+ ]

=(1-x)7
- 143x 4 3.4 2 3.4.5 3 3.456 A 3.4.56.7 5
2! 3l 4! 51
[ (1=x)"=1+nx+ nn+1) 2 nn+H+2) 5, ]
2! 3!
Coefficient of x° = % =21.

S41. (1 +x+x3)"={1+ (x + X2}

= nCn + nC1 (X o+ XQ) + nC2 (X 4 XQ)Q + ﬂc;3 (X + X2)3 +

=1+7C X(1+X) +7C,x2 (1 + X)? + "C,x* (1 + X)° + ...

n(n -1 XP(142x+X%) + n(n-1(n-2),s
2! 3l
Coefficient of x* in this expansion

= T+ nx(1+ x)+

(‘I+3x+3x2 +x3)+...

- n(n—1).2+n(n—1)(n—2).1
2! 3!

nn-1(n-2)
6

n(n-1)+

_ n(n-"1(n+4)
5 .

S42. We have
(1T+x2=x0={1+x2(1-=x)°

=1+8Cx° (1 —x) +8C,x* (1 —x)2+°C, x* (1 — x)* + 8C, x* (1 — x)*
+8C x0(1—x)°+ .. +8C X" (1 — x)®

Out of theseterms, the terms containing x'% are 8C, x® (1 — x)* and 8C,_ x'° (1 — x)°
ie., 2Cx*(1'—4x+6x>—4x*+ x*) and *C, x"°(1 - 5x + ...)

(1-x)*=1-*C,x + *C, x* - *C; x* + *C, x*
=1-4x +6x% - 4x° + x*
and (1-x)° =1-°C,x +°C, x* —...+ °C; x°

I =1-5x +10x* - ..+ x°

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 10



Clearly, the coefficient of x'° in the given expansion
=8C, . (6) + °C,

_ 8x7x6x5x6 . 8x7x6 = 476. P:8C5=8CJ
4x3x2x1 3Ix2

S$43. We have,

P=1+(1+x)+(1+x2+..+(1+x)

_(+x)" -1 Sum to (n +1) terms of a G.P. with
(1+x) -1 first term = 1and common ratio = (1+ x)

1{(1+x)”*‘-1}
X

1
— [{1+741C, x+ "+ 1C, X2+ ..+ "IC X"+ 1HIC | X+ x0T — 1]
X

- {n+‘IC1 + n+1sz + ..+ n+1Cr xr—‘l + n+1Cr+1xr+ L+ Xn}
Thus, the coefficient of x" in this expansionis "*'C_, or "*'C__.
S44. The general term in the expansion of (3 + ax)°® is
t,,=°C,(3)° "(ax) =°C (3)° ‘a"x" .. (i)
Putting r=2 in Eq. (i), we get
t,=°C,(3) a®x*
Putting r= 3 in Eq. (i), we get
t,=°C,(3)° a*x®

The coefficients of x? and x® are °C,3"a*and °C, 3° a° respectively.

Now,
°C, 37 a3 =¢C, 3° &°
— 9X8X37az=9><8><7x3583
2 3x2
= a= QXBXSTX__L:E_
2 Ox8x7x3% 7

S45.

+iJ6 is
e

The general term in the expansion of [Jx_s

6-r
t.,=°C (X [%] =°C,(3) " x*~® .. ()
X

If this term contains x°, then we have: 4r—-9=3 = r=3.
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$46.

S47.

Putting r= 3 in Eq. (i), we get
r;=6Q43Px3=§§§%ix27xx3=540x?

X

The coefficient of x°® is 540.

10
The general term in the expansion of (% — %] is
_ X
.X 10-r 3 r
tr+1 = 10Cr(_1)r' (5) [?] — 1OCr(_1)r 2!’—10 3!’ . X10—3.” (|)

This term contains x*if 10—-3r=4, je.,if r= 2.
The term containing x* is

t,=1C,(=1)*2% 3% x* [Putting r=2 in Eq. (i)]
t3=10x9X1xi 4 = 405 4
2 256 256
10
Thus, the coefficient of x* in the expansion of x_3 is @
2 x2 256
The general term in the expansion of (1+a+ b-c¢)"is
- 10t -(MP@)7(b) (-c)° where p*g+r+s=10
plqlr! sl
10! 87 o\ {IAF £ NS .
=—-(=1)7(a)’(b) (c)” where p+q+r+s=10 ()]
plqlr!s!

If this term contains a*b*c? then q=3,r=4,8=2

Putting these values of p, g, rand s in.Eq. (i), we get the term containing a®b*c®> as

_ 4 (12
T= o (@ ) ©)
_ 10x9x8><7x6x583b402
3x2
= T =12600 a®b*c>.

Hence, the coefficient of a®b*c? is 12600

S$48. We have, (1 +x)°+ (1+x)"+ ... (1 + x)°

_(1+x)° {0+ x)"° -1
(1+x) -1

%{U+xf6 (1+ x)°%}
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1
— {("8C, + "°C,x + '8C, X2 + ... + 8C, x7 + ... + '°C,x'®)
X

- (°C, + °C, x + 8C, x> + ... + 8C_ x®)}

(1500 — scu) % + (1601 - 601) ¥ (1602_ SCE)X + .+ (16C6 - 606) X5

+ 16C7X6 + ..+ 16C16x15 [.‘. nC,r = nCn—r]
The coefficient of x° in the expansion of
(1T+x8+(1+x)7"+ ... +(1+x)"is'®C, = *C, = 11440

$49. We have,
(1+x)"="C, +"C, x+"C,x*+ ... +"C_Xx".

The general term of this expansion is

tr+1=nCrXr
Coefficientof t ="C__, and the coefficientoft ="C.
So, we have
"Cp_1=p and ”Cp=q
q_ "G _n-p+1 "C. n-r+1
p nCp—1 p IrjlC."—1 r
N E+1=n_p+1+1 h q+p:n+1 = gk p=n+1
p p p
= ptqg=n+1

§50. We have, (1+x)* +(1+x)2+ ...+ (1 +x)*

_ (1040 - 1
(14 x)-—1

%{(1 +x) -1+ x)*)

Now, the coefficientof x° in the given expansion

= Coeff. of x°in 1 (1 + x)°" = (1+x)*"}
X
= Coeff. of X in {(1 + x)*' = (1 + x)?'} = 3'C, — 2'C, = 682017
[+ Coeff. of X in (1 + x)*"is 3'C, and in (1 + x)*' is 2'C,]

S$51. By Binomial Expansion:
(1 + X)ZD = ZUCO + 20C1 x + 2002 X2 + .+ 20020 X20

The general term in this expansion is given by
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t

r+1

=20C x". Its coefficient is 2°C_. [ "C,="C, _,I

Coefficient of (m + 1) term = coefficient of (m + 3)"" term.

= 20C

m+ 2

= 2C

20 = 20
= Cm C 20-m

= 20—-m=m+2 = 2m=20-2 = m=9.

. [.'. ZOCm - ZUCQU—m]
S$52. The middle term in the expansion of (1 + x)*" willbe T, . and its coefficient will be

n+1
g = (20)
" (nly

N0

The middle term in the expansion of (1 + x)*’~'willbe T_and T_, .. The sum of their coefficient
will be

-1C 4210 = (2n =1)! N (2n =1)! —0. (2n=1)!
"l " o(n=ND-(nl) nl-(n-1)! (n="1!-(n!)

_ (2n)-(@n-1)! _(2n)!

= . (i
nn-"1n!) (n!)? (i)
From Eq. (i) (ii), we get the result.
S53. Let, bc=x, ca=y, ab=z
Then, (bc+ca+ab)’=(x+y+2z)°
The general term in the expansion of (x + y + 2)%is
9!
T= ——— - xPyix’ where p+qg+r=9
plqg!r!
9! ;
= T= (bc)’(ca)(ab)’ where p+qg+r=9
plglr!
ol .
= T=~——a%" "h""PcP™? where p+q+r=9 ()
plg!r!
If this term contains a®b®c’, then
q+tr=9% "r+p=6, p+q=7,"p¥qg+r=9
iLe., p=4, q=3, r=2
Putting these values of p, g, rin Eq. (i), we get the term containing a®b®¢” as
9! 5,67
T="<——a"b°c’ =1260 a°h°¢’.
413121
Hence, the coefficient of a®b®¢’ in the expansion of (bc + ca + ab)® is 1260.
S$54. The general term in the expansion of (a— b+ c—d)"is
!
=L-a”-(—b)q-c:”-(—d)“3 where p+g+r+s=10 .. ()
plqlris!
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S55.

S56.

If this term contains a*b®c?d, thenp=4,g=3,r=2,s=1

Putting these values of p, g, rand s in Eq. (i), we get the term containing a*b®c?d as

_ 10! oA 3 A2
= iz @ Rt
y 10x9xB8x7TxB6x5x4x3x2x1
(Ax3x2xNx(3x2x1Nx(2x1)x1

N T= (-1 a*b3c?d

= T = 12600 a*b*c?d.

Hence, the coefficient of a*b®c?d in this expansion is 12600.

9B, 0008, 06-65)

We have,

1
_ -1/2 = _ . 2 - . 3 | r
(1-4x) 1+2(4x)+ 2 (4x)° + 3 (4x)” + p (4x)" +...
The general term in this expansion is given by
2)3)-(*5)
b= ZAL 2 L@y +
r!
_1.3..@r-1Y ., , 1.3..@2r-1) ., ,
t, =——— 2 X =—««—~ 2'X
- 1T T 20 () rl
- ¢ = 1.2.3.4...(2r-1).2r 2"'x"  (2r)! “2".x"
i (2.4.6...2r) Corl (.2l (r)
- @t -
= r+1 (r|)2' (|)

If this term contains x”, then r= n.

Putting r=nin Eq. (i), we get

_ (2m!
n+1 - (n')2 X
Sy . . e (2n)!
Hence, the coefficient of x” in the expansion is ()
n!

m
The coefficients of the first three terms of ( X — %] are "Cy . (—3)"C,and 9 "C,. Therefore, by
the given condition, we have - X"

MCy—3™C, + 9 "C, = 559
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Im(m-1)

ie., 1-3m+ = 559

which gives m = 12 (m being a natural number).

r
NOW, Tr+1 - 12C,x12 (;_33] - 12Cr(_3)r ) x12—3r

Since, we need the term containing x°, so put 12 —=3r=3j.e., r= 3.
Thus, the required term is '2C5 (- 3)° X%, i.e., — 5940 x°.

§57. We first expand each of the factors of the given product using Binomial Theorem. We have
(1+2a)*=*C, + “C, (2a) + *C, (2a)® + “C; (2a)® + “C, (2a)*
= 1 +4(2a) + 6 (4a°) + 4(8a°) + 16a*
=1+ 8a + 24a° + 32a° + 16a*

and (2-a)°=°Cy(2)° - °C1 (2)* (a) + °C, (2)° (a)” — °C3 (2)* (a)°
+°C,(2) (a)* - °C5 (a)°
= 32 — 80a + 80a*— 40a° + 10a* - a°

Thus, (1+2a)*(2 - a)® = (1+8a+24a’+32a° + 16a*) (32 — 80a + 80a° —40a° + 10a* - a°)

The complete multiplication of the two brackets need not be carried out. We write only those

terms which involve a*. This can be done if we note that a" . a*~ "= a*. The terms containing
4

a are

1(10a*) + (8a) (—40a°) + (24a%) (80a%) + (32a%) (= 80a) + (16a*) (32) = —438a",
Thus, the coefficient of a* in the given product is <438

S58. T, =2C x

r+1

For coefficient of xputr=1, ie., >"C,
For coefficient of x* put r=2, ie., 22C, For coefficient of x* put r=3, ie., ?*C,

2x(2m)! _J@2m!  (2n)!
21(2n - 2)k (2n—1) 6.(2n = 3)!

These are in A.P 2. 2'C, = "C, #2"C,

1 _ 1 1
= (2m— 2)(2n - 3)! B (2n - 1)(2n - 2)(2n - 3)! * 6(2n — 3)!
1 _ 1 1
= = + —
2n—-2 (2n'=1)(2n - 2) 6
1 _ 1 1
= = _
2n—-2 (2n-1(2n-2) 6
N 1 _ 6+ (2n—-1)(2n - 2)

2n—-2  6.2n-1)(2n-2)
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= 6(2n—1)=6+4n’-6n+2
= 12n-6=6+4n*’-6n+2
= 4n°-18n+14=0
= 2n°-9n+7=0

$59. Inthe binomial expansion of (1 + x)”, the coefficients of the fifth, sixth and seventh terms are "C,,

"C, and "C, respectively. Since "C,, "C, and "C, are in A.P.

= 2-"C,="C, +"C,
nc4 ncs
- —t —
N %70, e,
n! n!
N 5= 4!(n - 4)! N 6!(n-6)!
n! n!
5l1(n-5)! 5!1(n-5)!

5/(n—-5)1 5l(n—-5)
2= +
41(n—4)l  6!(n-6)

5 +n—5
= 2'n—4 6

_ 30+ (n—4)(n-5)

U
N

6(n—4)
= 12n-48 =30+ n?-9n+ 20
= m”-21n+98=0
= (n=14)(n-7)=0
= n=7.14.

$60. According to the question,

[Dividing both sides by "C,]

o "C, n-r+1
- "C_ r

Coefficient of T _.: Coefficient of T : Coefficientof T ', =1:3:5

nCr—2 = nCr—1 _ J'.Icr
1 3 5
"C "C
If =2 = é‘* = 31C_,
n! n!

3'(r—2)!(ﬂ—r+2)! (r=Dl(n—-r+1)!

. (i)
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S61.

3 1

(r=2){n=r+2)(n=r+N0  (r=NDr-=-2)(n—=r+1)!

= 3 = L = n—-r+2=3r-3
n—r+2 r—1

= n—4r=-5 ... (i)
Again if Crv = ZC = 5"C_,=3"C
3 5
| I
= . n = Sn—
(r=NDn-r+1! ri(n-r)!
5 3
— =
(r=Dn=r+NH%n-nr)!  rir=Dn-r)!
= S =§ = 5r=3n-3r+3
n-r+1 r
= 3n—-8r=-3 .. (i)

Multiplying (ii) by 2 and subtracting from (iii), weget n=7

Putting n = 7 in (ii), we get

Hence, n=7 and r=3.

Let the three consecutive terms be r'", (r + 1)".and (r + 2)"" terms. Their coeffiCients in the
expansion of (1 + a)"are "C__., "C_and "C_, . respectively.

r-1’

According to the question :

"C_,:"C.."C,, =1.7 .42

h n n
Crta Wl _ G

= N
I c1,_1 =& 7:26,.="C. - (1)
7 n! _ nl
- (F=Dn=r+D = r(r Z2)1(n = r)!
7 1

= (r=Dn+1=r)n=r)! = r(r=1)Y(n-r)!

7 1
= n+l—r - r
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= r=n+1-r

n=8r-1 .. (i)
- "C, _"C.
Again, if T
! !
- 6."C=C, =6—01 = T
r(n=r)t (r+0H(n-r-="1!
6 1
= r'(n=r)(n—r=0! " (r+NOri(n—-r="1)!
6
= n—r r+q1-6(r+N=n-r
= 6r+6=n—-r = n=7r+6 ... (i)

From (ii) and (iii), we get
8r—1=7r+6 = r=7

Putting r= 7 in (iii), we get
n=7x7+6 = n=55

S$62. We have,

T, = 240, I,=720, T,=1080
Now, T, =240 = T,="Cx"" a= 240 ()
T,=720 2 T,="Cx"?a* 720 ... (ii)
T, =1080 = T, ="Cxa*= 1080 (1))
Dividing (ii) by (i), we get
"C,x"*a* L.720 _ ", [EJ=§
"C.x""'a\, . 240 "C \x) 1
| !
N "Cy 2 =3C, P L(i _3__ N
X 21(n=2)\ x 1M(n =1)!
_ a _ 3 . a_ 3 .. (iv)
x2HY(n=-2)!  (n=1)(n-2)! 2x n-1
Dividing (iii) by (ii), we get
"C,x""*a’ _ 1080 - "C, (EJ_E
nczxn—ZaZ 720 nC2 X 2
! !
R e, (e) = 3, n_[ﬁ] _3_nt
X 2 (n=3)13!1\{x) 22l(n-2)!
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N _ E} _3 1
3(2!)(n—3)!(x 2 21(n —2)(n - 3)!

= a__ 3 (V)
3x 2(n-2)
From (iv) and (v), we have
a_ b6 9 2 3
_ = = j— =
x n-=-1 2(n-2) n-1 2(n-2)
— 4n—-2)=3(n-1)
= 4n-8=3n-3 = n=5
a 3 3x
Putti =5in (iv), { —=—— = —
utting n in (iv), we ge 2% 51 = a 5

On putting the value of n=5and a = 3?}( in (i), we get

5C1'X"”1'3—2X=240 = 52 x5 =240 ‘o x6 = 230%2
2 15
x° =32 = x=2
But a= 3_X:3X2 =3
2 2
Hence n=5,x=2 and a=3
1
563. The general term in the expansion of (2+§J is
t,, ="C(2" " (g] ZnC (2" "3 X ()

Putting r=7 in Eq. (i), we get
t,="C (2)" 7 (3) " x".
Coefficient of x"is "C.(2)"~7(3)7

Putting r=8in Eq. (i), we get
t, ="Cy (2)" 8 (3). 8%
Coefficient of x*is "C, (2)"~* (3)7¢

Now, coefficient of x” = coefficient of x® (given)

= r'lC7 (2)n -7 (3)— 7 = HCB (2):1 -8 (3)— 8

"Cy _ 27737 (=77

"c, 27838 (n-8)8l PR
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@% — n-7=48 = n=55

S64. The coefficients of 2™, 37 and 4" terms in the expansion of (1 + x)"are "C,, "C, and "C, respectively.
Now, these coefficients are inA.P.
= "C,"C,,"C,areinAP. = 2°C,="C, +"C,

n! n! n!
= 2 = +
{(n—Z)!Z!} (n=nD!11 (n-3)!3!
n! 1 _nl! 1 1
= = + —
(n-3)!'{n-2 (n=-3)!{(n-NH(n-2) 6
1 1 1
- = + —
n-2 (n-1Hn-2) 6
1 =t;'i+(nr—1)(ﬂ—2)
n-2 6(n-1)(n-2)
= n”?-9n+14=0.
- n# 2 sinceéinthat case the expansion
= (n=-2)(n-7)=0 = n=17. h
will not contain the 4™ term.

$65. The general term in the expansion of (1 + 3x — 2x%)"0 is

[ c
T= 10! -(1?(3x)’(-2x®) whereva+b+c=10
alblc!
10! b ¢ b% 30 [
T= (3)°(-2)°x where a+b+c¢=.10 - (1)
alblc!

If this term contains x7, then

b+3c=7 .. (i)
and a+b+c=10 ... (iii)

From Eq. (ii), we get

7-b

c= 3 .. (iv)
Since c'ean have only non-negative-integral values, so the possible values of b are 1, 4
and7 [Using (iv)]
When b=1,wehave:c=2anda=7 [Using (ii) and (iii)]
When b=4,wehave:c=1anda=5 [Using (ii) and (iii)]
When b=7,wehave:c=0anda=3 [Using (ii) and (iii)]
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Thus, there are three terms containing x’. These terms are

100 i/ 027 100 o4y ovio7 10! 70 07 o
7 DX S GV AN g B 2 x [Using ()]
The coefficient of x” in the expansion of (1 + 3x — 2x3)™°
10! 10! 10!
(3)'(-2)* +———(3)*(-2)" + (3)' (-2)°

) 71121 514111 3!1710!
= 4320-204120 + 262440 = 62640.
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" SMART ACHIEVERS

Nurturing Success...

Nurturing Success...

MATHEMATICS - XI | Binomial Expansion (Part B) NCERT

Date: 10/10/2021

Q1. Find the term independent of x in the expansion of (% x? - six)s

Q2. Find the term independent of x in the expansion of [g/; + %}_]18, x> 0.
Q3. Find the term independent of x in the expansion of | x — %)

Q4. Find the term independent of x in the expansion of | x* + xij

Q5. Find the term independent of x in the expansion of (Zx

ay

x
Q6. Find the term independent of x in the expansion of | x? + %)
Q7. Find the term independent of x in the expansion of | x? + %]
Q8. Find the term independent of x in the expansion of (..‘six2 + %)25.

Q9. Find the term independent of x in the expansion of [ax + Q]M.
X

Q10. Find the term independent of x in the expansion of {

P
+
N
><|w
[ %]
L_v__:
[=]

Q11. Find the constant term in the expansion of [x - 1]6.

X

Q12. Find the term independent of x in the expansion of {[3—’2‘2)— (-31;)}9

Q13. Find the term independent of x.inthe expansion of (% i £§TU
X

Q14. Find the term independent.of x in the expansion of x 1\,
5 2xJx

Q15. Find the term independent of x in the expansion of [2){ + ljs.

3x

Q16. Find the term independent of x in the expansion of (1 + x)" [1 + (lﬂn .
%

Q17. Find the term independent of x in the expansion of (a;v(2 -

%j10

Q18. Find the term independent of x in the expansion of {E + ziz}w.
X

Q19. Find the coefficient of the term independent of x in the expansion of (x+1) (x-1 10.
xP_x"P1 x—x"?

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 1



Nurturing Success...

MATHEMATICS - XI | Binomial Expansion (Part B) NCERT-Solution

S1.

S2.

S3.

S4.

Date: 10/10/2021

3 6-r 1 'Y
We have, T,.q1=°C, [— x‘?J [——J
3x

or (3 avers e (1) (1
“ [;] G D [IJ (3_,]

fon (3FF L,

"Ry
The term will be independent of x if the index of x is zero. i.e., 12 —3r=0. Thus, r=4.
4og B 5

f)r 127

= (=1

Hence, 5" term is independent of x and is given by (-1)

r

18 -
We have, T,.1="C, (3/;) ' [2%1/_}
X

18-r 1 18 = 2r

- 18
= Crx 3 7
2f.x3

8-2r

Since, we have to find a term independent of x, i.e., term not having x, so take 1

We get r=9. The required term is "*C, 219 .(10™term is independent of x).

Tm = 1zcrx12-r(_ l]r

X
= (_ 1)r_ 120 . x12-2r

The term will be independent of x when 12 -2r=0
= r==6
= T, will be independent of x, T, = (-1)° ?C.=,924

Tr+1 = ‘ISCr(x3)15-r [%)

=150 . 3’, XA45-5r
The term will be independent of x when 45 -5r=0

— 45-5r=0
r=9

U
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= T,,will be independent of x
T, ="C,-3°=(5005)-3°

L 1Y
T= 0 @07 (-]
X

S5.

= (-1) 210-1 100 y10-2r

The term will be independent of x when 10 -2r=0
= 10-2r=0

= r=5

= T, will be independent of x
T, =(=1)>-2°."°C, = —8064.

S$6. Let (r+ 1)"term be independent of x,

9
In the expansion (xz + 1] we have,
X

tr+1 = 9C (x2)° - r[l)
r X

=90 . x18-3r
r

Putting 18 -3r=0 = r=6.

(6 + 1)" term contains x°.

., = e'Crx" =2C, = 84.
S7. T =12C (Xz)m -r i r
r+ 1 r 2X_
=12C . [1]r x24-3r
T2
The term will be independent of x when
24-3r=0 = r=28
= T, wil'be independent of x
8
r,= 0,1 495
2 256
S8.

25
The general term in the expansion of [a‘x2 + —) is
X
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~~
]

r+1

250».r (ax2)25—r (E)r
X

ZSCr 625 - rbrx50 - 3r
Now, this term will be independent of x if

50-3r=0 ije. ifr= %&"I.

X

25
Clearly, there is no term in the expansion of [ax2 + EJ which is independent of x.

S9.

14
The general term in the expansion of [ax + —] is
X

t

r+1

.
= 14Cr (ax)M—r[E] = 14(‘;r gl-r prxt4-2r
X

Now, this term will be independent of xif 14 -2r=0, j.e.,if r=7.

Putting r=7in Eq. (i), we get the term independent of x, as:

!
i'z a’ b™
(71)

$10. x [31°
The general term in the expansion of /= +,/[—— ".is
3 2X
10-r 3 r
t =1"¢ \ﬁx_ J_
r+1 r ( 3 2X2

3n

= E20C (3y-5 (2) 2(x)° 2

=14 7T K7 yw0 =
t,="C,a" b"x°=

3r

Now, this term will be independent of x if 5 — 7 =0%e; r= % which is not possible since r

must be a non-negative integer.
Hence, there is'ne.term in the given expansion, which is independent of x.

S11.

6
The general term in the expansion of (x - 1) is
X

AN
1‘r+1 = (_1)r GC_r XS—r(lJ = (_1)r BCrXE_2r
X

If this term is a constant term i.e., if it is independent of x, then

. (i)

- (i)

()
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6-2r=0 Jje., r=3

6
. . 1) .
The constant term in the expansion of (x - —J is

X
t,=(=1)*°C, x° [Putting r=3in Eq. (i)]
ie., f=—[8X3x% |- 20
3x2
s12. 3x2) ( 11]°
The general term in the expansion of {| — |- [—J is
2 3x
9_r .
L= e |2 &
2 3x
- (_1)r 9Cr (3)9—2r_(2)r—9(x)18—3r (|)
This term will be independent of x if
18-3r=0 ie., if r=6.
9
. . . 3x* 1 .
The term independent of x in the expansion of - |t is
X
t,=(-1°%Cs(3) (2> %" [Putting = 6n Eq. (i)]
_ 9x8x7 1 7
= * =—
3x2.4 3¥x2° 18
10
S13.
The general term in the expansion of (£ + J_] is
x?

(1] (g

3 ["%?

r— 1(J+2

="%C, (3) x)° - (0)

Now, this term will be independent of x.if 5 — % -2r=0 je. if 5- %r =0 ie. ifr=2.

10
The term independent of x in the expansion of [?X + —] is
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=19¢C, (32 10+1x0 1002[ ! ) [Putting r=2 in Eq. (i)]

37

S14.

11
2vx 1 ]is

The general term in the expansion of | —— -
( 2xx

=11C (-1 [2\5/_]“ r(z;\/;]r

T1-r)-

— t —11C( 1)y 21 -2r5r-11 ()2

r+

1_o

— t, —11C( 1)y 21 -2r5r-11 (x)2

This term will be independent of x if g -2r=0ie.,ifr= g

. 11 . : , o
Since 7 is not an integer, so there exists no term which is independent of x.

Hence, no term is independent of xas r ¢ I.

6
S15.
The general term in the expansion of [2){ + 3—] is
X

- SC_r (zx)ﬁ—f(i] = SC; (2)6—!’ (3)-rx5—2r
3x

This term will be independent of x if 6 —2r=0, i.e., r= 3.

6
The term independent of x in the.expansion of (2)( + —] is

t

r+1

6><5><4 8 160
3x2 27 27

$16. By Binomial Theorem, we have:

o]

{HCD + nC1 X + nC2X2 + o+ nCn xn}

rm o nn (1) am (1Y o (1)
X X X

=6C, (2)° (3)~2% x° [Putting r=3in Eq. (i)]
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The term independent of x in this expansion
="C,-"C,+"C, -"C, +"C,.-"C, +...+"C ."C_
= (nco)z + (nC1)2 + (ncz)z + + (nCn)z

= 2 2 2 2
C2+ C2+C2+..+C2

S17. . . . , b)\°
Lett . be the term independent of x in the expansion of | ax* — T .
X
b r
. - 0 2410 -
We have: t.,=(=1"-°C, (ax*)"°" (Zﬁ?]
_5r
= foy= (110G, a0 b A2 N0
: 5r
Putting 20 -5 = 0O,weget:r=8
Putting r= 8 in Eq. (i), we get:
tg = (_1)3 ] 1008 _32 bB XO — '1008 32 ba
Clearly, the 9t term of the expansion is independent of x.
S18. . . x 3 0 .
The general term in the expansion of { .| — + —¢ is
3 2x2
10-r 3 r
- 10 X
1= 70 { EJ (ﬁ)
10 §.*’—5 —r 5-5¢ .
=10C(3)2" ()" (x) 2 . i)
This term will be independentof xif 5 — g r=0ie.,ifrs2.
The term independent of x in the expansion is
t,=1C, (3) 2(2)** x° [Putting r=2in Eq. (i)]
_10x9 >< 1T 5
2 3?42?24
10
S19. _
Let, S= 213(X +12, - 11r)2
XU =x"T+1 x-x

) (x"3 +1)(x2 —x”3+1)_(x—x1"2)(x+x”2} 10
(x2!3_x1f3 +1) X(X_X'UZ)
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10
Now, the general term in the expansion of {x” - %} is
X

1 r
tr+ : = 1ClC‘r (_ ‘1)r (X‘II3)1U -r [){17]

10_5,
=19C (—1) x3 6

This term is independent of x if g - g r=0,ie.ifr=4

Putting r=4 in Eq. (i), we get
t,="°C,(=1)'x° =1°C,

=10x9x8x7=210

4%x3x2x1

Hence, the coefficient of the term independent of xis 210.
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Nurturing Success...

MATHEMATICS - XI | Binomial Expansion (Part C) NCERT

- SMART ACHIEVERS

___________ Nurturing Success...

Date: 10/10/2021

Q1. Find the greatest coefficient in the expansion of (1 + x)*".

Q2. Find the greatest term in the expansion of (2 + 3x)9, when x = 3/2.
Q3. Find the greatest term in the expansion of (1 + 4x)3, when x = 15 .

Q4. Find the numerically greatest term in the expansion of (3 + 2x)** when x =

o=
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Nurturing Success...

MATHEMATICS - XI | Binomial Expansion (Part C) NCERT-Solution

Date: 10/10/2021

S1. Since 2n is an even number, so the greatest coefficient in the expansion of (1 + x)*" is the

th
coefficient of the middle term i.e., of the [2?” + 1] termie., of the (n+ 1)"termie. 'C .

S2. Let, 3x

(2 + 3x)° = 2° [1+7]

In the expansion of (1 + x)".

T, _ "Cx" n-r+1
TCLxT
Here, n=9.x=§-§=9
22 4
Now, T.,.,z2T1
= Tr+1_7;
= 10-=n) . | —  90-9r=4r
4r
= r< % = r=6
13

= T, is the greatest term

$3. Inthe expansion of (1 + x)".

A ”Crx'"
- r=1
Tr Cr_1X
n!
7xr
rtn—r)!

n! r-1
X
(r=Di(n-r+1!

n-r+1
= —X
r
1
Here, n=28, x=4-§
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Now, T, 2T

+1 — r
409-r)
3r

>1 = 36-4r>3r

= T, is the greatest term.

5 5
T = Scs(g) - 56 [%J .

S4. The general term in the expansion (3 + 2x)* is
tr+ = 440r (3)% - 1(2x)"
44Cr_ 1(33)44 —(r=1) (2x)r— 1 = 44Cr_ . (3)45 - r(2x)r -1

= t

r

So o MC)T(2x) _45-r 2x

tr 44Cr_1(3)45—r(2x)r-1 r 3

1 t - -
When x==, wehave t-=r2. 1 2(45-7)
5 t [Facal 15r
tr+ —
Now, 12’1:>m>-1 = 17r<90 = r< @=5§
t, 15r 17 =7
Clearly, ~1>1 je.,t; >t forallvalues of r<5,

r

Hence, t. is numerically greatest term:
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- SMART ACHIEVERS

Y__E!:_B_g Nurturing Success...

Nurturing Success...

MATHEMATICS - XI | Application of Binomial Theorem NCERT

Date: 10/10/2021
Q1. Compute (98)°.

Q2. If a and b are distinct integers, prove that a — b is a factor of a" — b”", whenever n is a
positive integer.

Q3. Indicate which number is larger (use binomial theorem to explain your answer): (1.2)%°%

or 800.
Q4. Using binomial theorem, compute the following (99)°.
Q5. Using binomial theorem, compute the following (98)".
Q6. Using Binomial Theorem, evaluate: (999)°
Q7. Using Binomial Theorem, evaluate: (102)°
Q8. Which number is larger : (1.1)'°°° or 1000.

Q9. Write down the binomial expansion of (1 + x)™", when x = 8. Deduce that 9™' - 8n-9is
divisible by 64, where n is a positive integer.

Q10. Using binomial theorem evaluate (103)°.

Q11. Indicate which number is larger (Use Binomial Theoremto explain your answer):
(1.01)"909%%° 41 10,000

Q12. Using binomial theorem, prove that 2*” — 7n <1 is divisible by 49, where n-< N.

Q13. Using Binomial Theorem, prove that 6" — 5n always leaves reminder.1 when divided by 25.
Q14. Find an approximation of (0.99)° using the first three terms of its ‘expansion.

Q15. Using Binomial Theorem, evaluate the following: (96)°.

Q16. Using Binomial Theorem, evaluate the following: (101)*.
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ACHAEVERS

__________ Nurturing Success...

MATHEMATICS - XI | Application of Binomial Theorem NCERT-Solution

Date: 10/10/

2021

S1. We express 98 as the sum or difference of two numbers whose powers are easier to calculate,

and then use Binomial Theorem.
Write 98 =100-2

Therefore, (98)° = (100 - 2)°
= °C, (100°%(2)° - °C, (100)* - 2 + °C, (100)322
— °C5(100)*(2)° + °C,(100) (2)* - °C5 (2)°

= 10000000000 — 5 x 100000000 x 2 + 10 x 1000000 4
—10 x 10000 x 8 + 5 x 100 x 16 — 32
= 10040008000 — 1000800032 = 9039207968,
S2. We have, a"—b"="Cb"""(@a—b) +"C,b" "% (a— b)? + .¥(a—b)"
=(@a-b)["C;b" " "(@a-b)+"C,b" " HHa-b)+..(a—b)""]
Thus, (a—b) is a factor of (8" = b").
s3. (1.2)%% = (1 + 0.2)4%0 = { + 990G (0.2) + “°°C (0.2)? ¥ ...

=1+400000.2)+... =1+800+%%0C(0.2)*+... >800
Hence  (1.2)%% >800

S4. (100 — 1)5=5C(100)° — °C,(100)* + 5C2(100)3’— 5C,(100)2 + 5C,(1Q0).— °C,(100)°
= (100)° — 5 (100)* + 10(100)> — 10(100)? + 5 x 100-= 1

= 1019%5x 108 + 107 — 105 + 55107 1
=110" + 107 +5 x102) — (5 x 108+ 10°+ 1)
= 10010000500 — 50010000%1-= 9509900499

S5. (100 - 2)¢ =“C,(100)* - “C, (100)° 2! +.*C, (100)* 22 - *C, (100)(2)* + *C,2*

= 100000000 -4 x 1000000 x 2+ 6 x 10000 x4 -4 x 100 x 8+ 16

= 100000000 - 8000000 + 240000 - 3200 + 16 = 92236816

$6. We have, (999)° = (1000 — 1)5= (103 — 1)°

Expandingby binomial theorem, we get

(999)° = (10° - 1)° = 5C,(10%)° — 5C,(10%)4(1) + 5C,(10°(1)2 — 5C, (10%)2(1)*
+5C, (10%)(1)* = 5C,(1)°

= (10)'® = 5 x 10" + 10(10)° = 10(10)° + 5(10)° — 1
= 10"[10°— 5 x 100 + 1] - 10°[10* - 5] — 1
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S7.

S8.

S9.

S10.

=10'°[100000 - 500 + 1] - 10°[10000-5] -1
=909501 x 10'°—9995 x 10° = 975009990004

(102)° = (100 + 2)° =%C, x (100)° + °C, x (100)* x 2 + °C, x (100)° x 22
+5C, x (100)° x 2% + °C, x (100)" x 2* + °C, x (100)° x 2°
= (100)°* + 5 x (100)* x 2 + 10 x (100)* x 22 + 10 x (100)? x 22
+5 x (100)" x 24 + (100)° x 2°
=10 +10°+4 x 10"+ 8 x 10°+ 8 x 10° + 32
= 11040808032
We have,
(1.1)1000 =[1 + (0.1)]10000
Expanding by binomial theorem,
= 1DUUDCD(1)1UUUU + 1UUUUC1(1)1ODDO—1(O.1) + 1DDDDC2(1)10000—2(0_1)2 + ..
=1+ 10000 x (0.1) + other terms
= 1001 + other terms of the expansion
Hence (1.1)19%° >1000
We have,

n+1 = n+1 n+1 n+1 2 n+1 N+ 1
(1+x C,+™Cx+"ICux*#*.. . +"1C X

putting x = 8, we get

(1 + 8)n+1 = n-MC0 + C1(8)1 +n+102(8)2 + n+1Cs(8)3 - n+1Cn+1(8)“+1
= 91 =1+ (n41)xX8+™1C,(8)2 + "'G,8)° +... + ™'C,, (8)™"
N 9™ —8n—9 = (B)"'C, + ™'C,(8) +...+ "'C,. (8)"]

— 9m1 —8n —9=64 x an integer.

= 9™ -8n-9isdivisible by 64.

We have, (103)°
Expanding by binomialtheorem, we get
(103)8 = (102 + 3)°

= 6C,(10%)° + 5C (109)%(3)" + 5C,(102)¢ (3)2 + 6C,(102)%(3)?
+.8C,(102)2 (3)* + 5C,(10%)(3)° + 5C,(3)°.

= (10'2) + 6(10'°)(3) + 15(10°) (9) + 20(10°)(27) + 15(10%)(81)
+6 (102)(243) + 729

= 10" + 18(10') + 135 (108) + 540 (10°) + 1215(10%)
+1458(102) + 729 = 1194052296529
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s11. (1 + 0.01)1000000 = { 4 1000000 (0 1) + 10000°0C, (0.01)2 +...
= 1+ 1000000(0.01) + 12000 C (0.01) + ... = 1 + 10, 000
+1000000C, (0.01)2 + ... > 1000
(1.01)1000000 > 10,000

s12. 2"—7n-1=8"-7n-1
(1+7)=1+"C7+"C, 72+ "C, 7°+ ...
8"=1+7n+72["C,+"C,7 + ..]

8n—-7n-1=49 [Aninteger]
8"—7n-1isdivisibleby49, neN
or 2% —-7n-1isdivisibleby49, neN
S$13. Fortwo numbers a and b if we can find numbers g and rsuch that a = bq + r, then we say.that b

divides a with g as quotient and ras reminder. Thus, in order to show that 6” — 5n leaves reminder
1 when divided by 25, we prove that 6" — 5n = 25k + 1, where k is some natural number.

We have,

(1 + 8)n=an + nC1 a+ ncza2 + + ncnan
For a=5, we get

(1+5)"="Cy+"C;5+"C,5% + ... +"C;5"

ie., (6)"=1+5n+5°."C,+ 5% 1C5+ 5"
ie., 6"—5n=1+52("C, + "C35.+ ... + 5"
or 6"-5n=1+25("C,+5 .9C,+ ...+ 5"°?)
or 6" —5n= 25k + 1

where k="Cy+51"Cq+ ..+ 572

This shows that when divided by 25, 6™~ 5n leaves remainder 1.

S14. Wehave, (0.99)° = (1-0.01)°

5

1-L]
100

5C0 - 5C1 X

2 3 4 5
1 + 5C2 % [_1_] _ 503 (LJ + 504 [LJ _ Scs [LJ
100 100 100 100 100

5, 1044 10 5 1
100 ' 10000 1000000  (100)* (100)°

=1-0.05+0.001 [Neglecting fourth and other terms]
= 0.951.
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$15. We express 96 as the sum or difference of two numbers whose powers are easier to calculate,
and then use Binomial Theorem

Write, 96 =100-4

Therefore, (96)° = (100 - 4)°
=3C,(100)° - 3C, (100)? (4) + 3C, (100)'(4)? - 3C; (4)°
= 1000000 — 3 (10000) (4) + 3 (100) (16) — (64)

= 1000000 - 120000 + 4800 - 64
= 884736.

§16. We express 101 as the sum or difference of two numbers whose powers are easier to calculate,
and then use Binomial Theorem

Write, 101 =100 + 1

Therefore, (101)* = (100 + 1)*
=4Cy (100)* — *C4 (100)° (1) + “C, (100)*(1)* + *C5(100)'(1)° + *C, (1)
= 100000000 + 4 (1000000) + 6 (10000) + 4 (100).+1

= 100000000 + 4000000 + 60000 + 400 + 1
= 104060401.
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MATHEMATICS - XI | Identity Problem as Per Coefficient Collaction Rule NCERT

Date: 10/10/2021

Q1. If ¢, c,, c,,...,c, denote the coefficients of the successive terms in the expansion of
(1 + x)", prove thatc,+ ¢, + ¢, + ..+ ¢, = 2".

Q2. If ¢, c,, c,, ..., ¢, denote the coefficients of the successive terms in the expansion of

(1 + x)", prove that

c, € c, 2"
Cot+—+—2>+...+ = .
2 3 n+1 n+1
Q3. Ifc, c,, c,, ..., ¢, denote the coefficients of the successive terms in the expansion of
(1 + x)", prove that
1 1 1 _2""1

Mn-1! 3n-3)! Bl n-5)1 """ n1’

Q4. If ¢, c,, c,,...,.c, denote the coefficients of the successive terms in_the expansion of

(1 + x)", prove that
(co+c,*c,+.)=(c,+cy+ ¢, +..)=2""%,

Q5. If ¢, c,, c,,....c, denote the coefficients of the successive.terms in the expansion of

(1 + x)", prove that
¢, +2c,+3c,+..+nc,=n2"7\.

Q6. If ¢, c,, C,, ..., ¢, denote the coefficients of the successive terms in the expansion of
(1 + x)", prove that

C1,%_%

] bty Cn T
°® 2 3 4 n+1 n+1

Q7. If ¢, c,, c,, ..., ¢, denote the coefficients of the successive terms in the expansion of
(1 + x)", prove that
(2n)!

C,C, + C,C; + C,Cy +...+ C,..C, = (n —2)l(n+ 2)l .

Q8. If ¢y, c,, c,, ..., ¢, denote.the coefficients of the Successive terms in the expansion of

(1 + x)", prove that

c [ c n(n+1
A 422 4 . +n—" = ( }.

G G Cn-1 2
Q9. If ¢, c,, c3iy c, denote the coefficients of the successive terms in the expansion of
(1 + x)", prove that
(2n)!
CC ¥ CiC gyt CyC ¥ C3C 3+ ... %C,_,C, = (n-r)i(n+r)!
Q1o.If ¢, c,, c,, ..., ¢, denote the coefficients of the successive terms in the expansion of

(1 + x)", prove that
n-2"M1-3-5...(2n - 1)]
(n—1)!Y(n+1)! ]

c0c1 * c1c2 + c2c3 ot cn—1cn =
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Qi1i.If ¢, c,, c,, ..., ¢, denote the coefficients of the successive terms in the expansion of

1+ x)", prove that
( p
3.rl+1_1
2(.' 22& 23("_2 24c_3 . 2n+1 cn — .
o * T E e N B

Q12.If ¢, c,, C,, ..., C, denote the coefficients of the successive terms in the expansion of
(1 + x)", prove that
2 2 2 2 _ (2n)!
Coreitcy+..+c = _(n!)z
Q13.If ¢, c,, C,, ..., ¢, denote the coefficients of the successive terms in the expansion of
(1 + x)", prove that
c,t3c,+5c,+...+(2n+1)c,=(n+1)-2"
Q14.If ¢, c,, C,, ..., ¢, denote the coefficients of the successive terms in the expansion of
(1 + x)", prove that
Cy+2¢,+ 3¢, + ...+ (n+1)c, = (n+2).2™"
Q15. If ¢, c,, c,, ..., ¢, denote the coefficients of the successive terms in the expansion of

(1 + x)", prove that
CUC.I e Cn_1 - (n + 1)ﬂ .
n!

(co+cy)(cy+¢c)(c,+¢y)u(c,_y+c)=
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ACH; Y._Elg_g Nurturing Success...
Nurturing Success...
MATHEMATICS - XI | Identity Problem as Per Coefficient Collaction Rule NCERT-Solution

Date: 10/10/2021
S1. (1+Xx)=c,+cx+cx*+ .. +cx
put x =1

n=
2"=c¢,+c +teC, .t

S2. Given, c, ¢, c, _..n nn=1 1
Co+—+—+..+ =14+ -+ —— .+ —
2 3 n+1 2 3.2 n+1
= [(n+1)+(n+‘l)n+(n+1)n(n—1)+m+1}
n+1 2! 3!
= 1 [n+1c +n+1C +n+1C + +n+1C 1_ 1 [2n+1_1]
n+1 ! 2 P " e

S3. 1 1 1
+ + +...
1(n=1) 31(n-3)! 5!(n->5)!

1 m n! n! }
+ + + ...
n 1(n=1! 3Yn-3)! 5!(n—5)!

1 _n s n(n—="1(n-2) 4 n(n'=1(n-2)(n-23)(n-4) n " }

n| 3! 51
_ 1 1 s
—H[c1+ca+c5+...]=m-2 :
s4. (1+Xx)=cpticx+CcxX>+ ...+ CX
put X.==A1

O=c¢c,—c,—c,—c, *+C.* .

= c,+G ¥6,+..=c,+C,*C,.
We know that

= 2N
c,te e, te,t.+c =2

= [c,tc,tc,+..]1=2"
= =1

= c,+c,+c,t..=2"
- -1

and c,tc,+c + .. =20

$5. ¢, +2¢,+3c,+..+nc,

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 1



nin-=1) +3n(n—1)(n—2) N
2! 3! N

n[1+(n—1)+W+...+1}

. +n-1

n+2

= pfn-1 n—1 n—1 n—1
=n["""c, + ", + "o, + ..+ g, ]

=n- 2”—1

_ _ n
S6. co—&+c—2—&+...+(—1)”c—”=1—£+n(n 1)—.”+( L)
2 3 4 n+1 2 3.2 n+1

_ 1 %n+n—““”“m+(”+”mx”‘“-m+e4f}
n+1 21 3!
=] 1={""¢c, = "c,+ "o+ ..+ (=1)"""¢c, .}
n+1
1 1
=

S7. We know that
(1+x)2"=(1+x)"(x+1)

2n 2n 2n 2 2n r 2n 2N
= 20g, + 27c X + C X2 + .+ X+ .+ 2C X

= 2 -1 -2
=[c,+cx+ X+ ... tex] [cx +cx+ X2 H .+ C]

Comparing the coefficient of x"2, we get

2n =
C,, = CC, + C,Cy* C,0,+ ... + C ,C,
= (2n)! = C,0, ¥£C/C; +...+C,_,C
(n=2)(n+2)! 272 e e
S8. n!
.~ "C, r'(n—r)! _n-=r+1
. - =
Cr—1 C!’—1 n! r
(r —Wn=r +1)!
c
= r-——=n-r+A1
C,
c
We put r=12,..n S -n 2%_-n-1, 32=n-2
Cy c, c,
c
n—"— =1
Ch-1

On adding, we get
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c c c nc n(n+1
L 4+2243 24 +4—2 = ( ).
C, c, Cy Ch_ 2

S9. We know that
1+x)=1+x)x+1)

2n 2n 2n 2n 2n
= g, + 20 X+ .+ UCX + .+ 2C, XN,

- 2 . n 1
=[c,*ecx+ext+ . +cxX-[cx"+ e x+
n—=r n—r—1
+c X' "'+c X +..¢c]

Now comparing the coefficient of x"~"we get

¢ =¢cc +cCccC , .*..+C C

n—r 0-r 17r+1 n-r-n
(2n)!
(n=r)(n+r)!

COCr + C‘I"-"r+1 oot Cn-rcn

$10. We know that
(1+x2"=(1+x)(x+1)

2n 2n 2n 2 2n 2n 2n
= ¢, + 2 X + M0 xX2+ ..+ Pox + .+ 2C, X

— 2 nl . 1 1 n—2
[c,tex+ o+ .. +c X [cxXtCX™+cx2+ . +C]

Now comparing the coefficient of x™', we get

2nCn—1 = COC1 + C1c2 oot cn—1cn
(2n)!
= =cC +..+cC_.C
(n=n+nr O v %
n
_ AR (N ) WA e S
(n—1)!(n+1)!
S11. n _
2c, + 2201 3% Lom Cni 29427 408, M+...+2"+1 1
2 R+ 2 3.2 n+1
(n+1)-n,,
o (n+4) 2+72! 2°+
7+ GO e
— 1 + + + + +
X m[” c,-2+ "¢, 2% + "¢, - 2° +...4+ e, 2]
n+1 _
=_1 [(1+2)”+1—1]=73 1-
n+1 n+1

§12. We know that
(1+x)2"=(1+x)"(x+ 1)

2n 2n 2n 2 2n 1 2n 2n
= 20¢, + e X + 2o X: + .+ 2 X"+, + 2C, X
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= 2 1 2
=[c,+ex+ex+ . +eX]-[ex +ex+ox + .+

Now comparing the coefficient of x”, we get

2n — 2
c,=c2+ci+ .. +C

(2n)!
= (n1y?

= 2 2 2
cc+el+ci+ .. +C?

$13.¢,+ 3¢, +5¢,+ ...+ (2n + 1)c,
=c,+ (¢, +2¢) + (c,+4c) +..+ (¢, +2nc,)

=[c,tc, tc,t...+tc]+[2c, +4c,+ ... +2nc]

=2"+2[c, +2¢c,+ ...+ nc]

=274+ 27 2" = (n + 1)27

S$14. ¢, +2¢, + 3¢, + ...+ (n+ 1)c,
=c,+(c,+c)+..+(c, *+nc)

=[c,+ ¢, +c,+.+¢cl+[c, +2¢c,+ .. +nc]

= 2"+ n2™
= (n+2)2™"
S15. (¢,+¢c)(c,+¢c)(c,*¢c,)...(c,_, *+¢c)= CoCiCy...Cp_q(N +1)
n!
L G Gy c, || ¢, n!
. c c c c n+1)"
o (14814 % |14 & | 14 S0
G C, C, C,_1 n!
We have
1+ G =1+ nCr
Cr-1 el
n!
I(n—r)! -
L 4, ri(n=r)! _q. 0 r+1_n+1
n! r r

(r=D(n-r+1)!

weputr=1,2,..,n

c n+1 c n+1
1+ 1 = 14 2="___
Co 1 c, 2
c n+1
1+ = ——
Cp_1 n
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On multiplying, we get
14814 82| 14 Cn | 20+l net ned (n+d)
Co ¢, C,_4 1 2 n nl

CoCy---Cp_q-(N+1)"
= (¢ +tc)(,+c)(,*c)...(c,_,+tc)= Y :
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- SMART ACHIEVERS

Y__E!:B_g Nurturing Success...

Nurturing Success...

MATHEMATICS - XI | Miscellaneous NCERT

Q1.

Q2.
Q3.

Q4.

Q5.

Q6.

Q7.

Qs.

Q9.

Q10.

Q11.
Q12.

Q13.

Q14.
Q15.

Q16.

Q17.

Date: 12/10/2021

Identify the quantifier in the following statement and write the negation of statement
“There exists a number which is equal to its square™.

Show by contradiction method that V2 is an irrational number.

Write down the negation of the following compound statement’s

(a) 3 is a rational number.
(b) All similar triangle are congruent.

Write the negation of the given statement.
x+y=y+ xand 13 is a prime number.

Write the truth value of the given statement.
“Every rectangle is a square and every square is a rectangle”.

Write the negation of the following statement
“Asia is a continent”

Write the negation of statement

«./7 is rational”

What is truth value of statement
“100 is divisible by 3, 11, and 5”.

By giving counter example show that the following statement is false. “If n is an odd
integer then it is prime .

Write the negation of the following statement: Both the diagonals of a rectangle have
the same length.

Write the negation of the following'statement: /7 is rational.
Write the negation of the following statement: Australia is a continent.

Write the negation of the following statement: There does not exist a quadrilateral which
has all its sides equal.

Write the negation of the following statement: Every natural number is greater than 0.
Write the negation of the following statement: The sum of 3 and 4 is 9.

From the following statements, determine whether an inclusive “Or” or exclusive “Or”
is used. Give reasons for your answer.
To enter a country, you need a passport or a voter registration card.

From the following statements, determine whether an inclusive “Or” or exclusive “Or”
is used. Give reasons for your answer.
The school is closed if it is a holiday or Sunday.
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Q18.

Q19.

Q20.

Q21.

Q22.

Q23.

Q24.

Q25.

Q26.

Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

From the following statements, determine whether an inclusive “Or” or exclusive “Or”
is used. Give reasons for your answer.
Two lines intersect at a point or are parallel..

From the following statements, determine whether an inclusive “Or” or exclusive “Or”
is used. Give reasons for your answer.
Students can take French or Sanskrit as their third language.

Identify the type of “Or” used in the following statements and check whether the
statements are true or false:

To enter into a public library children need an identity card from the school or
a letter from the school authorities.

Identify the type of “Or” used in the following statements and check whether the
statements are true or false:

A rectangle is a quadrilateral or a 5-sided polygon.

Given below are two pairs of statements. Combine these two statements using “if and
only if”.

p: If a rectangle is a square, then all its four sides are equal.

q: If all the four sides of a rectangle are equal, then the rectangle is a square.
Given below are two pairs of statements. Combine these two statements using “if and
only if”.
p : If the sum of digits of a number is divisible by 3, then the number is divisible by 3.
q : If a number is divisible by 3, then the sum of its digits is divisible by 3.

Write the negation of the following statements:
V2 is not a complex number.

Write the negation of the following statements:
Chennai is the capital-of Tamil Nadu.

For the given statements identify the necessary and sufficient conditions.
t: If you drive over 80 km per hour, then you will.get a fine.

Write the negation of the following statements:
s: All students study mathematics at the elementary level.

Write the negation of the following statements:
r: All birds have wings.

Write the negation of the following statements:
g: There exists a rational number x such that x* > 2.

Write the-negation of the following statements:
p :*“For every real number x, x* > x.

Check whether “Or” used in the following compound statement is exclusive or inclusive?
Write the component statements of the compound statements and use them to check
whether the compound statement is true or not. Justify your answer.

t: You are wet when it rains or you are in a river.

Verify by the method of contradiction.
p: J7 is irrational.
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Q33. Are the following pairs of statements negation of each other:
(i) The number x is not a rational number.
The number x is not an irrational number.
(ii) The number x is a rational number.

The number x is an irrational number.

Q34. Write the negation of the following statements:
Every natural number is an integer.

Q35. Write the negation of the following statements:
The number 2 is greater than 7.

Q36. Write the negation of the following statements:
All triangles are not equilateral triangles.

Q37. Identify the quantifier in the following statements and write the negation of the statements:
For every real number x, x is less than x + 1.

Q38. Identify the quantifier in the following statements and write the negation of the statements:
There exists a number which is equal to its square.

Q39. Identify the quantifier in the following statements and write the negation of the statements:
There exists a capital for every state in India.

Q40. Write the negation of the component of the following statements:
x = 2 and x = 3 are the roots of the equation 3x*=x- 10 = 0.

Q41. Write the negation of the component of the following, statements:
The sand heats up quickly in the Sun and
does not cool down fast at night.

Q42. Write the negation of the component of the following statements:
Square of an integer is positive or negative.

Q43. Write the negation of the component of the following statements:
All rational numbers are real and all real numbers are not complex.

Q44. Check whether the following pair of statements are negation of each other. Give reasons
for your answer.

(i) x+y=y+xis truefor every real numbers xand y.

(ii) There exists real numbers x and y for which x+ y =y + x.

Q45. Write the negation of the following statements:
q: Allcats scratch.

Q46. Write the negation of the following statements:
s: There exists a number x such that0 < x< 1.

Q47. Write the negation of the following statements:
r: For every real number x, either x> 1 or x<1.

Q48. Show that the statement “For any real numbers a and b, a> = b? implies that a = b” is not
true by giving a counter-example.
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Q49. Write the negation of the following statements:
p: For every positive real number x,
the number x — 1 is also positive.

Q50. Using the words “necessary and sufficient” rewrite the statement “The integer n is odd
if and only if n? is odd”. Also, check whether the statement is true.

Q51. Write the contrapositive and converse of the following statements:
(i) If xis a prime number, then x is odd.
(ii) If the two lines are parallel, then they do not intersect in the same plane.
(iii) Something is cold implies that it has low temperature.
(iv) You cannot comprehend geometry if you do not know how to reason deductively.
(v) xis an even number implies that x is divisible by 4.

Q52. State the converse and contrapositive of each of the following Statement:
(i) p: A positive integer is prime only if it has no divisors other than 1 and itself.
(ii) qg:1gotoabeach whenever itis a sunny day.
(iii) r: Ifitis hot outside, then you feel thirsty.

Q53. Show that the statement:
p : “If x is a real number such that x* + 4x = 0, the x is 0”is true by:

(i) direct method, (ii) method of contradiction, (iii)». method of contrapositive.
Q54. Given statements in (a) and (b). Identify the statements-given below as contrapositive or

converse of each other.

(a) (i) If you live in Delhi, then you have winter clothes.

(ii) If you do not have winter clothes, then you do not live in Delhi.
(b) (i) If a quadrilateral is a parallelogram;then its diagonals bisect each other.

(ii) If the diagonals of a quadrilateral do not bisect each other, then the quadrilateral
is not a parallelogram.
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MATHEMATICS - XI | Miscellaneous NCERT-Solution

S1.

S2.

S3.

S4.

S5.

S6.

S7.

S8.

The

Date: 12/10/2021

quantifier in the given statement is “there exists” and the negation is “There does not

exists a number which is equal to its square”.

Let if possible +/2 is a rational number.

U

=

=

=

%, a and b are coprimes, b # 0.
a=+2b.

a’=2k ke z

a’ = 4k?

2b2=4k? = b*=2K

b%?iseven = biseven

We have seen that a and b both are even. It means a and b, both have common factor 2 it
contradicts our assumption that a and b have no common factor.

=

=

(@)
(b)

Our assumption that /2 is rational is incorrect

2 is irrational.

“It is not true that, \/5 is a rational number”.

“It is not true that similar triangles are,congruent”.

Letp:x+y=y+x

and g : 13 is a prime number.

Then the conjunction is given by p * q.

Now

~q:.

~pIX+ty£yt+x

13 is not a prime-number.

Therefore, negation of p » g is given by ~(p™'q) : x+ y# y + xor 13 is not a prime number.

Truth value:is F as first component statement namely every rectangle is a square is false.

“Itis

“Itis

not true that Asia is a continent”.

not true as /7 is rational’.

Let p:100 is divisible by 3 “F”
q: 100 is divisible by 11 “F”
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r: 100 is divisible by 5 “T”
Truth value is F as first two component statement are False.

S9. “If wetaken n=9 = nisodd”.

n=9=3x 3is not a prime number.
= n=9is the counter example to show that the given statement is false.

$10. This statement says that in a rectangle, both the diagonals have the same length. This means
that if you take any rectangle, then both the diagonals have the same length. The negation of this
statement is

There is atleast one rectangle whose both diagonals
do not have the same length.

$11. The negation of the statement may also be written as
It is not the case that /7 is rational.
This can also be rewritten as

ﬁ is not rational.

$12. The negation of the statement is
It is false that Australia is a continent.
This can also be rewritten as
Australia is not a continent.

We know that this statement is false.

$13. The negation of the statement is

It i not the case that there does notexist a quadrilateral
which has all its sides equal.

This also means the following:

There exists a quadrilateral which has all its sides-equal.
This statement is true because we know that square is a quadrilateral such that its four sides are
equal.

S14. The negation of the statement is
It is false that every natural numberis greater than O.

This can be rewritten as

There exists a natural numberwhich is not greater than 0.
This is a false statement.

$15. The negation is
It is false that the sum of 3 and 4 is 9.
This can be written as
The sum of 3 and 4 is not equal to 9.
This statement is true.
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$16. Here “Or” is inclusive since a person can have both a passport and a voter registration card to
enter a country.

S17. Here also “Or” is inclusive since school is closed on holiday as well as on Sunday.
$18. Here “Or” is exclusive because it is not possible for two lines to intersect and parallel together.

S$19. Here also “Or” is exclusive because a student cannot take both French and Sanskrit.

$20. The component statements are
p: To getinto a public library children need an identity card.
q: To getinto a public library children need a letter from the school authorities.

Children can enter the library if they have either of the two, an identity card or the letter, as well as
when they have both. Therefore, it is inclusive “Or” the compound statement is also true when
children have both the card and the letter.

S21. Here “Or’ is exclusive. When we look at the component statements, we get that the statement is
true.

$22. Arectangle is a square if and only if all its four sides are equal.

$23. A number is divisible by 3 if and only if the sum of its digits is divisible by 3.
S24. /2 is a complex number.

§25. Chennaiis not the capital of Tamil Nadu.

§26. Let p and g denote the statements:
p : You drive over 80 kmper hour.
g: Youwillget afine.

The implication if p, then g indicates that p is sufficient for q. That is driving over 80 km per hour
is sufficient to get a fine.

Here the sufficient condition is “driving-over.80 km per hour”.

Similalry, if p, then g also indicates'that g is necessary for p. Thatis
When you drive over80'km per hour, you will necessarily get a fine.

Here, the necessary condition'is “getting a fine”.

$27. The negation of the.given statement is

~ s : Thereexists a student who does notstudy mathematics at the elementary level.

$28. The negation ofthe statement is
~ r.+.JThere exists a bird which have no wings.

§29. Negation of g is “Itis false that g". Thus ~ g is the statement.
~q: There does not exists a rational number x such that x* > 2.
This statement can be rewritten as
~q: Forall real numbers x, xX* # 2.
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$30. The negation of p is “It is false that p is” which means that the condition x* > x does not hold for
all real numbers. This can be expressed as

~p: There exists a real number x such that x* < x.

$31. “Or” used in the given statement is inclusive because it is possible that it rains and you are in
the river.

The compoment statements of the given statement are
p: Youare wetwhen it rains.

q: You are wet when you are in a river.

Here both the component statements are true and therefore, the compound statement is true.

$32. In this method, we assume that the given statement is false. That is we assume that J7 is
rational. This means that there exists positive integers a and b such that J7 = %, where aand b

2
have no common factors. Squaring the equation, we get 7:%:32 =7b° = 7 divides a.

Therefore, there exists an integer ¢ such that a = 7c. Then a% = 49¢% and a% = 7b%.

Hence,7b? = 49¢® = b? = 7¢* = 7 divides b. But we have already shown that-7 divides a. This
implies that 7 is a common factor of both of a and b which contradicts our earlier assumption

that a and b have no common factors. This shows that the assumption /7 is rational is wrong.
Hence, the statement /7 is irrational is true.

$33. (i) The negation of the first statement is “the number x is“a-rational number”. Which is the
same as the second statement. This because if that the humber is not irrational,.it is a
rational.

Therefore, the given pairs are negations of each.other.

(i) The negation of the first statement is “x is an irrational number” which is'the same as the
second statement. Therefore, the pairs‘are.negations of each other.

$34. Every natural numberis not an integer:
§35. The number 2 is not greater than 7
§36. Alltriangles are equilateral triangles.

$37. Quantifier is “For every”.

The negation of the'statementis: There exists a.real number x such that x is not less than x + 1.

S$38. Quantifier is “There exists”.

Negation is: There does not exist a number which is equal to its square.

$39. Quantifier.is “There exists”.

The negation of the statementis: There exists a state in India which does not have a capital.

$40. Negation of the components are:
x = 2 is not a root of the equation 3x* —x— 10 = 0.
x = 3 is not a root of the equation 3x* — x— 10 = 0.
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S41. Negation of the components are:
The sand does not heat up quickly in the Sun.
The sand cools down fast at night.

$42. Negation of the components are:
Square of an integer is not positive.
Square of an integer is not negative.

$43. Negation of the components are:
All rational numbers are not real.

All real numbers are complex.

$44. The following pair of statements are not negation of each other.

The negation of the statement in (i) is “There exists real number x and y forwhich x + y # y + x”,
instead of the statement given in (ii).

$45. q: All cats scratch.
~ @ : There exists a cat which does not scratch.

S46. s : There exists a number x suchthat0 < x< 1.
~ 8 : There does not exist a real number x such that 0 < x < 1.

$47. r: Forevery real x, eitherx>1orx<1.
~ r: There exists a number x such that neither x> 1 norx<1,7e., x=1.

S48, Let a=1, b=-1
and a’=p> but azb

Thus, we observe that the given statement is not true.

S$49. p: Forevery positive real number x, the number x — 1 is also positive.
~ p : There exists a positive real numberx such that x — 1 is not positive.
$50. The necessary and sufficient condition that the integer n be oddiis n®> must be odd. Let p and q
denote the statements
p: Theinteger nis odd.
g: n®is odd.
To check the validity,of “p if and only if ¢", we have to check whether “if p then q” and “if g then p”
is true.
Case 1: |Ifp,thenqg

Ifp, then g is the statement:

If the integer n is odd, then n? is odd. We have to check whether this statement is
true. Let us assume that nis odd. Then n = 2k + 1 when kis an integer. Thus

n® = (2k + 1)
= 4i° + 4k + 1

Therefore, n? is one more than an even number and hence is odd.
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Case 2: |Ifg,thenp
If g, then pis the statement:
If n is an integer and n? is odd, then n is odd.

We have to check whether this statement is true. We check this by contrapositive
method. The contrapositive of the given statement is:

If n an even integer, then n?is an even integer.
n is even implies that n = 2k for some k. Then n? = 4k%. Therefore, n? is even.

S$51. (i) Given statement: If x is a prime number, then x is odd.
The contrapositive statement: If a number x is not odd, then x is not a prime number.

The converse statement: If a number x is odd, then it is a prime number.

(i) Given statement: If the two lines are parallel, then they do not intersect in the same plane.

The contrapositive statement: Iftwo lines intersect in the same plane, then they.are not
parallel.

The converse statement: If two lines do not intersect in the same plane, then they are
parallel.
(i) Given statement: Something is cold implies that it has low temperature.

The contrapositive statement: If some things is not at low.temperature, then it is not
cold.

The converse statement: If something is at low temperature, then it is cold.

(iv) Given statement: You cannot comprehend geometry if you do not know how_to reason
deductively.

The contrapositive statement: If you know how to reason deductively,.then you cannot
comprehend geometry.

The converse statement: If youdo'not know how to reasondeductively, then you cannot
comprehend geometry.

(v) Given statement: xis an.even-number implies that x.is divisible by 4.

It can be written as: “if xis'an even number, then«x is-divisible by 4”.

The contrapositive statement: If x is not divisible by 4, then x is not an even number.

The converse statement: If x is divisible by-4, then x is an even number.

§52. (i) p:Apositive integeris prime only if ithas no divisors other than 1 and itself.

The.statement p can be written as “Ifa positive integer is prime, then it has no divisors other
than 1and itself”.

Its converse statement is: “If a positive number has no divisors other than 1 and itself
then itis a prime.”

The contrapositive of the statement is: “If a positive integer has divisors other than 1
and itself, then it is not prime.”
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(i) g:lgotoabeach wheneveritis a sunny day.
The given statement can be written as: Itis a sunny day, then | go to beach.
Converse statement is: “If | go to a beach, then it is a sunny day.

Contrapositive statement: If | do not go to a beach, then itis not a sunny day.

(i) r:Ifitis hot outside, then you feel thristy.

The converse statement is: If you feel thirsty, then it is hot out side.

The contrapositive statement: If you do not feel thirsty, then it is not hot out side.

$53. (i) Direct method:
X+4x=0 = x(x*+4)=0
Now, X*+4+0 as xeR
Hence, x=0

(i) Method of contradiction:

Let x#0

and let X=p, peRisarootof
X+ 4x=0

Therefore, p’+4p=0

or p(p®+4)=0

as p=0

Thus p? + 4 = 0 which is not possible.
Therefore, our supposition is wrong.
Hence, p=0orx=0.

(i) Method of contrapositive: p is not'true.
= Letx=0is not true

= Letx=px0

Therefore, p’+4p=0
pbeing therootof " ¥* +4=0
or p(p°+4)=0
Now, p=0
Also, p’+4=0
= p(p*+4)=0

if pis not true

Hence, x = 0 is the root of x* + 4x = 0.

$54. (a) (i) Contrapositive statement. (i) Converse statement.

(b) (i) Contrapositive statement. (i) Converse statement.
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