Short Answer Type Questions:
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Q1. Find the term independent of x, where x#0, in the expansion of (

5 I
Sol. Given expansion is [3i = _1_)

2 3x
2 \|5-r ’
}';H:"S(:'r[ir_.) (_L)
2 3x
or T;-_..] H‘C( l} 3]5 2!‘2!' 15 3{.:' ir {i}

For the term independent of x, 30 - 3r=0 =r=10
.. The term independent ﬂf Xis
T =503 %27 (Putting r = 10 in (i))

5
1
0
k )10

Q2. If the term free from x is the expansion of (\/E —x2 is 405, then find the value of k.

1y 10
Sol: Given expansion is (\/E B 1:'3)

ﬂ+1=‘"ﬁ‘r(v’§]1“"[_ J mC( )z{m £ k) 5
X

10-5¢

=0 (1) TV (kY= T (k)

For the term free from x, 1[};51' =0 = r=2

So, the tennfreefmmx:a Toi1= PR

= ¢, (k=
10x9%x8!
= — (k)=
TPTT (—k)" =405

= 45 =405 = K=0 . k=43



Q3. Find the coefficient of x in the expansion of (1 - 3x + 1x?)( 1 x)S.
Sol: (1 —3x+ 1x?)(1x)'®

=(1-3x+ 1), - '°C, x' + °Cy P + .+ 19C  x'9)
=(1-3x+ 7)1 - 16x+ 1202 + ...)
Coefficient of x=-16-3=-19

. 2415
Q4. Find the term independent of x in the expansion of (")’3’ o ﬁ)

(3 — %)

Sol: Given Expression

=2Y
. Tr+] Lzt ISCrr {3.1]15 r[F] :ISCrEIS—erS—Sr [—2]r

For the term independent of x, 15 -3r=0 = r=35
. The term independent of x is
T5+!=t5{:-53l5—5[_2}5
IledxlExIZxleI{}!_31.;._25
SX4x3x2x1x10!
=-3003 x3'""x 2°

Q5. Find the middle term (terms) in the expansion of



in 3 ]
() (;—EJ i [,_«_?J

10
Sol. (i) Given expression is (ﬁ_ E)
a x

Here index, n = 10 (even). So, there is one middle term which is

10
(? + I} th term, i.e., 6th term.

. 10-5 —a\
Te=Ts: = mcs (E) (‘;‘]

oz (3

10x9x8x7x6x5!(x -
=- xSV ()7 s
SIxSxdx3Ix2x1 a

9
3
(i) Given expression is (Bx - %]
Here index, n = 9 (odd)
So, there are two middle terms, which are [?]ﬂl i.e., 5™ term and

[izﬂ+ l]th i.e., 6™ term.

3 4
Ty e =G, 08) ‘*[—fg]

=9><B>(?><ﬁ}(5!35x5x|26—4
4%3x2x1x5!
_9x8x?x6x 3 Iﬁ*IBQIn
4x3x2x1 3tx2* 8

3 5
And Ty=Ts, = "Cs(3x)°" 5{_%]

=_*9:~::8x?‘xﬁxﬁ!_34_x4_x15_6_5=_ﬂx19
SIx4x3x2xl1 16

5 310
Q6. Find the coefficient of x'° in the expansion of (‘T e )



5 10
Sol: Given expression is (JJ i )

. I:..,. | = Fﬂcrx}‘]—r (_xZ}F e (_1 }rlﬂcrrlﬂ—err s {_1}r|uCr Ilﬂ*'r
For the coefficient of x'°, we have
10+r=15 = r=5
Tj = {_I}SIUCS xl_‘n

Coeffici f_]s_‘_l{}x'}xsx?xﬁxS!“
oetlCIent O X = T s x 4x3x 2% 1 X 5! =-252

| @ -% )"
Q7. Find the coefficient of 217 in the expansion of 3

15
. . 1
Sol. Given expression is (14 -
X

1y : : :
T;.-+| — chrr (x“]!j—r[_-_tTJ - lfrc-rxﬁﬂ—dr ("'I}! Ix_":h"z lSCrxﬁn - Tr {_l)r

For the coefficient x '7, we have
60—Tr=—17 = Tr=77 = r=11
Tyyey="Cpy x¥ 71"
=15x14x13x12x11!
Ix4x3x2xl

=-15xT7x13=-1365

Coefficient of x™7 =

Q8. Find the sixth term of the expansion (y'/2 + x'/3)", if the binomial coefficient of the third term from the
end is 45.

Sol. Given expression is (' + x')",
Given that
Binomial coefficient of third term from the end = 45

= "C, ,=45 = "Cy=45 = Mn-D@H=2t_
e 2(n—-2)!

= na(n-1)=90 = n"-n-90=0 = (n-10)n+9)=0

= n=10 [ n#-9]

Now, sixth term = ng kel Tl ¢ oa) Gt A



Q9. Find the value of r, if the coefficients of (2r + 4)th and (r — 2)th terms in the expansion of (1 + x)'8 are
equal.

Sol. Given expression is (1 +x)'"".

Now, (2r + 4)th term, i.e., T3, 4 3y |

Tareny+1= BC i3 @
And (r—2)th term, ie, T, 3,

= I8 -

T;jr-_"l-}+'!_! C, '’
According to the question,

BChe 3™ C3
=y 2r+3+r-3=18 [+ "C,="C, = x+ty=n]
= Jr=18 o r=6

Q10. If the coefficient of second, third and fourth terms in the expansion of (1 +x)?” are in A.P, then show
that2n?-9n+7 =0.

Sol. Given expression is (1 + x)*"
Now, coefficient of 24, 3 and 4™ terms are 2"C,, ’C, and 'C 3, respectively.
Given that, #'C}, 'C, and 2"C; are in A.P.
Then, 2-7C,=%C;+%C,

. o[ 21@n-D@n-2]_,  2n(2n-1)(2n~2)@2n~3)!
2x1x(2n=-2)! | 31(2n - 3)!
- n= =g 22D A1)
3

= 32n-1)=3+02n°-3n+1)
= 6n-3=2n"-3n+4 = 2*—9n+7=0

Q11. Find the coefficient of x* in the expansion of (1 + x + x2 + x3)11,

Sol. Given expression is (1 +x+x* + x*)""
=[(1+x)+X0 +01"'=[(1 + 01 +])'= 1 + 0" - (1 + 5"
=(”Cﬂ+”C,x+”C'2x2+”C3rj'+ 11C4x4+ ...]{“CD+ Hcl-‘l*“ “sz“‘h..}
Coefficient of x* ="'C, x ''C, + "¢, x "', + ''C, x "',
=330+ 605+ 55=990

Long Answer Type Questions
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Q12. If p is a real number and the middle term in the expansion ( 2 + 2 ) is 1120, then find the value
of p.

)
Sol. Given expansion is (% ” 2]

Since index is n = 8, there is only one middle term, i.e., [_i + l)th = 5% term

-4
=Ty, = 3C4(§) -2

BxTx6x5x4! 4

_8, 4 =

= 1120="C,p = 0= axaxax1?
= 1120=7x2x5xp" = P4=%

= p'=16 = p'=4 = p=4

2n
13. Show that the middle term in the expansion of (x,l] is
X

1x3x5x.,.x{2n—l}x

, (-2)".
n:

2n
Sol. Given, expression is (.r - —J :
X

Since the index is 2n, which is even. So, there is only one middle term, i.e,,

[2—;-1- lJ th term = (n + 1)th term

Ton="C, n:xf"‘"[—i] =2C, ("= (-1 42
x nl-n!
l~2-3-4-5...{2n—1}-{2n)= {—l}"[l 3-5..(2n-1)]-[2-4-6...(2n)]
n'-n! 1-2-3..n)-n!
n [1 -3-5...{24r1—1}]~2"'[]—2-3...!1]2 {_2),,{!'3-5...{2n—1}]-2"
(1-2-3...n)-n! n!

=1y’

=(-1)



14. Find n in the binomial [35._?. # %} , if the ratio of 7" term from the beginning

to the 7* term from the end is %

; i 1Y
Sol. Given expression is | /2 + —]
oo (Vi1

6
Now, 7" term from beginning, T, =T, | = "Cﬁ{%ﬁ e [%] (i)

n
And 7" term from end is same as 7" term from the beginning of [—L +32 ]

Ve

. 1 \n—6 "
ie., T,="Cs [— R2) (ii)

3)
6
"Co(R2)" (i] I

N3

"Cﬁ(%]n_ﬁ(?ﬁ)ﬁ

n=12 S
= %=% o {gffﬁ)n—lzzﬁ-l - ﬁ%=6-l
(%)

n—12
T

Given that, =—
6

-1 = p=9

Q15. In the expansion of (x + a)", if the sum of odd term is denoted by 0 and the sum of even term by
Then, prove that



(i) O*-F*=(*-d%"
(ii) 40E=(x+a)™ - (x-a)™"
Sol. (i) Wehave (x+a)' ="Cp" +"Cx" ' @' +'CxX" 2@ +"C" 3 d’ + ...
+ncﬁaﬂ
Sum of odd terms, O ="Cox" + "Cx" % & + ...
And sum of even terms, E="Cx" ' a+"Cx" 3’ + ...
Since(x+a)"'=0+E (1)
(x—a)'=0-E (i1)
(O +E)O-E)=(x+a)'(x—a)"
= OF~E=-a)
(i) 40E=(0+E) ~(0-EY =[(x+a)'F - [(x—a)'P*= (x + a}*" — (x —a)"

= "

2n
16. If x” occurs in the expansion of [12 + —1-) , then prove that its coefficient is

(2n)! _
(43: - p),[Zn +p)'
3 JU 3 )

n
: s g |

Sol. Given expression is (x2+ v-J ;
X

TG, 27" (3] =20, g0

X

If x” occurs in the expansion,
Letd4n-3r=p
4n—p
3
2m)! (2n)!

ri@n-r) [4_::;__;1}[2" _4n- p]I
3 3
_ (2n)!
[4n- pJ![2n+ p)!
3 3

St S

= r=4dn-p = r=

Coefficientofx¥’=*"C, =

Q17. Find the term independent ofx in the expansion of (1 +x + 2x3)(



. 9
Sol. Given expansion is (1 +x + 2x°) [% X - }‘L)
»

3, 1Y
Now, consider [5 Y- _....]

Lh
3' Q—r 1 r 3 9—r 1 r .
O ONO R
r+l r 2 I r 2 3 X
3, 1Y
Hence, the general term in the expansion of (1 + x + 2x°) (EIZ - 3—) is:
x

Q—r r [ r
ncr[ij (_1) X834 9¢ (2] r(_l) 193
2 3 2 3
Q—r F
I
"\2 3

For term independent of x, putting 18 —37=0, 19 -3r=0and 21 - 3» =0,
we get

r=6,r=17
Hence, second term is not indej)endent of x. Therefore, term independent of x

s: . ( %T-a[_ % ]ﬁ,, E.FCT[%]M(‘%‘JT

_9x8xTx6! 1 9x8xT! ¥ 1
6!x3x2 2.3 Fx 2] 2% gt
84 1 36 2 _21-4_17

— — i —

8 3 4 3¥ 54 54

Objective Type Questions
Q18. The total number of terms in the expansion of (x + @)1 + (x - a)1% after simplification is

(a) 50

(b) 202
(c) 51
(d)

d) none of these



Sol. (c) We have, (x + a}lm +(x— a]"’“
={Imcnxill} +Iﬂﬂclx99a+lﬂﬂc.2xgsaz 5509
+(10Cx!' % 10C P g+ 'PC" P +..)
= Z(HH]Ci}rlm + IMszgﬁaz _I_"-_i_lmcjma]m]
SO: therﬂ arec 51 terms.

Q19. If the integers r > 1, n > 2 and coefficients of (3r)th and (r + 2)nd terms in the binomial expansion of
(1 +x)?" are equal, then

@n=2r

(b)n=3r

(©)n=2r+1

(d) none of these

Sol. (a) The given expression is (1 + x)**
2 TEIr:T[Sr—l]+lzan3r—l'x]r_l

and Tr+2: Il'{r+ 13+1 - lncr+ Ixr+]

Given, *'C;, _,='C,,

=5 3r—1+r+1=2n [ "C,="C, = x+y=n]
n=2r

Q20. The two successive terms in the expansion of (1 + x)2* whose coefficients are in the ratio 1 : 4 are
(a) 3" and 4"
(b) 4™ and 5
(c) 5" and 6t
(d) 6™ and 7t



Sol. (c) Let the two successive terms in the expansion of (1 + x)** be (» + 1)th and
(r + 2)th terms.
Now, T, = 24(:»3"‘ and T, ,= MCH 1-rr+1
24 1
Given that, ;——=—
Cr+| 4
(24)!
r24-n 1
(24)! 4
(r+1D)W24 —r-1)!
= 4r+d4=24-r = r=4
Iy, =Tsand Ty, =T
Hence, 5" and 6™ terms.

(r+Drt23-r) 1 r+l 1

=4

=— =
ri(24-r)23-r)! 4 2d—-r 4

Q21. The coefficients of x" in the expansion of (1 +x)?" and (1 + x)?" ~" are in the ratio
@1:2

(b)1:3

(©)3:1

(d) 21

Sol. (d) Coefficient of x" in the expansion of (1 +x)*" =%"C,
Coefficient of X" in the expansion of (1 + x)** ' =2""'C,

(2n)!
7C,  plnl _@m)nl(n—1)
-l = (2n=1D! " pln!(2n-1)!
nl(n—1)!

_2n@n-Dinin-N!_2n_2_,
T oala(m-D'C2n-1! 1

Q22. If the coefficients of 2"9, 3" and the 4'" terms in the expansion of (1 + x)" are in A.P, then the value
ofnis

(@2

(b) 7

(© 11

(d) 14



Sol. (b) (1 +x)"="Cy+"C x+"C; > +"CyX’ + ... +"CX"
So, coefficients of 2", 3™ and 4™ terms are "C,, "C, and "C;, respectively.
Given that, "C,, "C, and "C, are in A.P.
990, ="0;+"C;
n!

2 _L!._ EY Y Pk —
(n—2)12! 3(n—3)!

nin—1) | n(n—1)(n—-2) L (n=D(n-2)
= 2{—2;!—]-_.u+ 3t = (n-1)=1+ 73
= 6n-6=6+n"-3n+2 = n*-9n+14=0 = (n-7)(n-2)=0

n=2orn=7
Since n = 2 is not possible, son =17.

Q23. If A and B are coefficients of x" in the expansions of (1 +x)?" and (1 + x)2"-" respectively, then A/B
equals to

1 1
(a) 1 (b) 2 (c) 3 (d) =
Sol. (b) The coefficient of x" in the expansion of (1 + x)™ is 1"Cﬂ.
o =2,
The coefficient of x" in the expansion of (1 +x)**~'is **~'C,.
B=?-ig
_A_ _ 2n Cu - E i
’ g -l c, |

10 7
24. If the middle term of [l+ x sin x} is equal to TE , then the value of x is
x

(a) 2nﬂ'+% (b) nn+% () r:ﬂ{—l}"% (d) mr+{—l}"%

10
2 g K i
Sol. (c) Given expression 15 (; + x sin x) .

Since, n = 10 (even), so there is only one middle term which is, 6" term.



25.
Sol.

Iﬁl‘
Sol.

27.

Sol.

1 105
1%=12+1=‘°Cj[;} (x sin x)°

63

i m{i’s sin®x  (given)

63 = i 5 i 5 ___l_" . __l_- . _ .
2 252 xsin” x = sin’ x 1 = sinx= > = smx—smg

T
x=nm+(~1)"—
(=1) 6

The largest coefficient in the expansion of (1 +x)*" is ]
Largest coefficient in the expansion of (1 + x)*° = °Cy,,, =%°C;5
The number of terms in the expansion of (x + y + 2)"
x+y+2)'=x+(+2)]
="CH"+"CxX"  (p+2) +"CX" I+ 2P+ +C, (v +2)"
Number of terms inexpansion=1+2+3+ ... +n+(n+1)
_(r+D)(n+2)
2

16
In the expansion of (xz ~ —2) , the value of constant term is
X

Tr+[ - lﬁCr (xz)l'ﬁ—*? (__I_ZJ - lﬁcrx:!z—l'r ("‘l}r
X
For constant term, 32 -4r=0 = r=8
Tyo1="°Cy



28. If the seventh term from the beginning and the end in the expansion of

({E + %} are equal, then n equals to

1 n
Sol. Given expression is %E +—) .
P [ B

According to the question,

L]
n 3 n—h __!__
Cs(A2) ( {E] N

Jos (3'5)"*6{1@}“ )

=12
= @2Hy =1 = 63 =6

= n=12

(Refer the solution of Q. 14)

10
29, The coefficient of a *b* in the expansion of (l = E) is :

a 3
10
Sol. Given expression is (l-%?} ;

a

10=r r
(2]
a 3

For coefficient of a ®b*, 10—r=6 = r=4

10-9-8-7-6! 2* 1120
6!-4-3-2:1 3* 27

Coefficient of a *8* = 1°C, (-2/3)" =

30. Middle term in the expansion of (@’ + ba)*® is
Sol. Given expression is (@’ + ba)™.
Since index is n = 28 (even)

s -
So, there is only one middle term which is [?8 + ljth term or 15" term,

- Middle term, Tys= T4, , = 22Cq (@)1 (ba)™

— IBCM aqz b]d al-l- = IBCH a,ﬁﬁ bl«‘r



31. The ratio of the coefficients of X’ and x? in the expansion of (1 + xy’ 79 is

Sol.

32.

Sol.

33.
Sol.

Given expression is (1 +x)° "9,
Coefficient of ¥*=774C,
And coefficient of x? =" 9C,
+ -
il ol it

Pt _F'”:'C' -
q P

10
‘ 3
The position of the term independent of x in the expansion of [ % + Z_EJ
X

15

10
Given expression 1s [JE.,.L] :
30 2x7
10-r 3 F
el ()
r+l r 3 2.’:2

For constant term, 10 -5r=0 = r

Hence, third term is independent of x.

If 25'° is divided by 13, then the remainder is :

258 =(26-1)¥ =2C26"° - °C,26" + ... + °C)26 - °C;5
=(C26" - Pc26" + ...+ 1°C 26 - 13) + 12

Clearly, when 25'% is divided by 13, then remainder will be 12.

2



