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Binomial Theorem

SOLUTIONS

EXERCISE - O
1. Ans. (C)

7
Coefficients of x” = ™C,(2)"*7 1
7 3

8
1
Coefficients of x8 = ”ngn—B (_3 j

+ Given that: coeff of x” = coeff. of x®

7 8 1 n-7 1 7
= "C, 2"’ 1 ="C,2"" 1 > 2 —= n ><3—8
3 3 71(n=7)! 2"® 8l(n-8)! 3

,_7t=7) 1
8!I(n-8)!" 3

1 1
2==x(N=7)x—=
8 ( ) 3

=>n-7=48=n=>55

2. Ans. (A)
1,71 3 5 "C
—n 12 ) — >y — 3 _
T,="C(as) (a2) =1l4a:=>n=14 e —4
3. Ans. (B)
T,..,.="C

2m+1 2m

equal
10
Tamis = Cumis

2Zm+4dm+4=10=>6m+4=10>m=1

OR

2m =4m+ 4= m = -2 (Which is not valid)
4. Ans. (B)

middle term = T;

Ts =Ty = 8Cy - k*=11202k =2
5. Ans. (A)

4 547k Xk 1 41 54—k Xk

S(4-K)k! 41~ (4—K)IK!

:>(x+5)4 =64=2°= x+5=2°*

—x+5=2%7 = x=2/2-5
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6. Ans. (B)

100
General term in the expansion («/E+31/4)

Tr+1 _ 100(:r (\/5)100_r (31/4)r

_ 100 (21/2 )100‘r 3r/4

T

r+1

_ 100Cr 250-1/2 3r/4

. r
= Rationalterms: Z =

=1r=04812.............. ,100
= Number of terms = 26
7. Ans. (A)

6561—r

Tr+1 :6561Cr (7) 3 (111/9 )r
Here r should be multiple of 9
r=20,9,18.....6561
Number of terms = 730
8. Ans. (B)
l(|ﬂ+|ﬂ++mj
[n{[n=1[1 [n=3]3 = [1|n-1
é( "C, +"C, +"C, +...)
2n—1
o
9. Ans. (C)
BC. ,+2-18C,_; + 18Cr > 20C;,
»* We know that *C, + "C,_, = "*1(C,
= ¥C,,+°C,_, +C, _,+C >*C,

2 2
= C1 + PC. 2 *°C;5
= 20C, = ?°Cy; (1)
2w 20, = 20¢,

Hence the values of r satisfying (1) arer =7 8,9,10,11,12,13

10. Ans. (D)
” Cy, + %C% + 97(:95 ETE + 3C1 + 2CO =% C,, + 9SC% + 97C95 Forreerenn + 3C1 + 3CO
( 2Co = 3C0)
=" C,, +*C,, +"Cyg + et 'C, +*C, ( 2°C 4°C, = n+1Cr)

="C,, +PCys + " Cygummnt C,+°C
9 99 100
- C97 + C96 - C97

Hence option (D) is the answer.
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11.

12.

13.

14.

Ans. (B)

(2x%-3x+ DM =ay + a;x + ayx? + azx3+...... + ay,x?? (1)

Put x = 1 in equation (1) =

-3+ =qy+a;+ay+...4a,, .. (2)

Now put x =-1 in equation (1)

Q+3+ D =qp-a; +ay+...4a,, .. (3)

Question is asking the sum of even powers in the expansion of (1) = ag + a; + ...... + a,,

On adding (2) + (3)
0+6M=2(ay+a,+as+...+ay,)

=3, +a, +a, +ees +a22=7:3><61°

= Answer is option (B)
Ans.(D)
(1-x + 2x%)12

12! . r 241
General term = ﬁ(l)l(—x)Z(Zx )
Ir,!

172
r,+2r3=4 =>r3=0,1,=41, =28
rn=1rn=21rn=9
3 = 2,7'2 = 0,1‘1 =10
! ! !
Co-efficient of x* :£+£(2)2 + 12!
418! 2! 10! 2! 9!
= 12¢; + 3. 13¢5 + 1%C, (after solving)
Ans. (B)

10
D> or(r-1)"c, =kx2’

r=1

x(2)="C, +4."C,, +6."C,

Thus k = 45
Ans. (D)

11 Co 1 C1 11 C2 11C11

1 > g T

i 11Cr

o r+1

1 L_r;l,lzc c - r+1-”“C
—r+1 12 r+1 Ay 1
1 11 1 1 . b 5

EZ} Cr. :E[ C,+ Chun. + Cu]

1m0, 2% -1

— |2 _1|=

12[ ] 12

[136]
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15.

16.

17.

18.

19.

Ans. (B)

n~ m~ N\ n m _ an
;}; C., cp_mz:;) C,2"=3
Ans. (A)

[10=|7x8x9x10
5040 x 8 x9x 10

last three digits = 800

Ans. (A)

9+1 9+1
— 1< r<—
+1

i +1
3X

2
3X
:>—10 -1<r< 10 77 90

—+1 i+1
9 9

=>5Xx9<r<6x9

3 6 3 12
2T, =T, =9C6(2)3(3x5) =" C,x2’ X(Ej
Ans. (B)

(2+1)° =1+ f

('\/5—1)621:'

2[6Co+ 6Co 2+ °C,2 + ] =1+f+f'
f+f =lorf'=1-f

I=2[6CO+ 6Cz'2+ 6C4'4+ 6C6'8]—1
I=2[1+30+60+8]—1=197

Ans. (A,B)

(- xtos )S

T,=°C, (x)3 (x"’gwx)2 =10°
T, =10x> x**®0* =10°

X3+ X280 X =10°

Taking Logarithm both sides

log,, X° +log,, (szgw X ) ~log,,10°

3log,, X+2log,, x(log,, X)=5

2(log,, x)” +3log,, Xx-5=0

Putloggx =y % 2y%243y-5=0
S@-1)@2y+5)=0=>y=1, y:_g

5
=logox =1, 10810)(:—; =x=10; x=10 ?

Hence A and B.
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20.

21.

22.

Ans. (B,C,D)

(x3 +3. 21°gﬁﬁjll

\J’—S
Here, 2 8¢ = ploax’ _1
) X3

3, 3 N 11 s\ [ 3 ' 11~ 33-61 of
=X+ =T, = Cr(x) =] ="Cx73

X X

For term containing x%;33-6r=2
_31
6

Hence no term containing x?

r

(i) T, = 1Cex3-3°
For term containing x3
(ii) Tg = 1Csx3 - 35

33-6r=3=

Ratio of term containing x3 to term containing x 3

T6 B 11C5(35) _1

T, C,(3) 3
Ans. (A,B)
A+x)A+x)" =4+ Ax + Ayx? ...
Expanding (1 + x2)2(1 + x)"
(1+2x2 +x*)("Cy+ "Cyx + ™Cyx%..)
= "Co+ "Cix+ ("Cy+2- "Cy)x? ...

Thus on comparing,

AO = TLCO =1
Al = ncl =n

n(n-1)
Azan2+2-nC0: 5 +2

Given: Ay, A4, A, in AP
n(n-1) 5
= 2n=1+T+2 =4n=2+n“-n+4

=>n?-5n+6=0=(n-2)(n-3)=0
= n=2,n=3
Ans. (A,B,C,D)

1 20
)
T, = zocIr (41/3 )20” (6—1/4 )'

For rational terms

[Hence B]

For term containing x3; 33-6r=-3=r=6

r=5

[Hence C and D]

[138]
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20-r =3k &r =4p,wherek,p€l =>r=20&r=8
~ no. of rational terms = 2
~ no. of irrational terms = 19
Middle term = Ty, ; which is irrational
Ty = Tgy1 ; which is rational
23. Ans. (A,Q)

7°+9 =(8-1) +(8 + 1)

=(72-1)+ (56 +1)=128
This is divisible by 64 & 16
24. Ans. (A,C)

(A) 1+—+i+— ......... o0

=s5=4
so A is correct.

(B) (9+4J§)“+|+f
1+ =(9+445) ="C,(9)"+"C,(9)" (445 ). t'C, (1)

Consider
0<9-4+/5<1

Add (1) and (2)
A+f)+F =2["c0(9)” +”c2(9)”’2(4J§)2 ...... }

= 2 (integer)

) 0<f<1
I + f + F = Even integer
0<F<1
I +1 = Even integer =>0<f+F<2
~ I = odd integer =>f+F=1

Option (B) is incorrect
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(Q (™Co+ ™Cy+ ™Cy...+"C? =1+ 2"Cy + 2"C, + 2"Cyy,
Since "Cy + "Cy+... "Cy, = 2™ and 2"Cy + *'Ci+...+ Cyy = 227
(Zn)Z — 2211
Hence C is correct.
1

(D) m=(3+2X)7

=372 (1+2—Xj
3

%<1
3

| X |<% = Option D is wrong
25. Ans. (A,C)

(1+x)"="C, +"C,X +"C,X* + .t "C X"
Multiply it by x
X(1+x)" ="Cyx+"C,x* +"C,x* +...+ "C x""
Differentiate w.r.t x and put x = -3
nx(1+x)" + (14x)"="Cy+2"-C,x+3"-C,x* +4"-C,x* +..+(n+1)"C, X"
So answer = —3n(—2)m1 +(-2)"

e

26. Ans. (A,C)
= azn:(—l)"1 "C, —Zn: r'C. (-1)"'=["C,-"C,+"Cyu.+(-1)""-"C, ] nZn:(—l)r‘1 "IC
r=1 r=1 r=1
—a(1)-n| "'C,~"C, +..+(-1)" " "C,, |=a-n(0)-a
27. Ans. (A,D)

(-1)'r e
P(n) = Z(r gy C,
—Z( Wy {r(:ilﬂ r —Z( 1y, Z( 1) C.

Yo -y LA,
r=0

r+1 n+1
> rn 1 > r n+
P(n) = ) (-1)-"C,———> (-1)"-"'C,,, (1)
r=0 n+1 r=0
Now, > (-1)"-"C, ="C,-"C,..+(-1)""C, =0 -(2)
=0

Z(_l)r' n+1CrJrl — n+1C1 _ n+lC2 + n+1C3""+(_1)n. n+1Cn+1

r=0

Now n+1CO _ n+1C1 + n+1C2 L+ (_ 1)n+1 7‘L+1Cn+1 =0
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= ‘n+1C1 _ ‘n+1€2 L+ (_ 1)n+1 . n+1€n+1 — n+1CO =1

Hence zn:(—l)r -"™MC L, =1 ~(3)
put (2) and (3) in (1)
“P() =0—

n+ 1

1 1

D P =
0 | 10| 11 | 11 | 12
Thus | P, | is HM of |Py| and |Py4|
Hence (A)

1
ZP(r) P(r-1)= Z(r 5 =
= ,Z;(F_r+1) :(g_g +(g_7j+"'+(ﬁ_ﬁ)

1 1

———=£ Hence (D)
5 11 55

28. Ans. (B,D)
(1+%)" (14+%)" =("Cy+"C,x+ "C,X* +..+" C, X" )("C, +"C,x+"C,X* +..+" C X"
Coefficient of X" in RHS is CyC; + C;C5 4 C,C4 + C3C5 + C4Co+ ... +Cpp3Cy
Coefficient of X" in LHSis *"C__,
S0, 2"C._, = CoCy + C1C3 + CoC4 + C3Cs + CoCot ... +CrmsCim
mC.,=A+CC,
A<*C__, (Hence B)
Also "CZ+"C} +..+m; =*"C_and *"C__,<*"C
Obvious A<*"C_
A<("C,) + ("C,) +.t("C,)
29, Ans. (B,C)

2\ 40
(1+x+2x) =a, + 4 X+..+a,X

| |=

x = 1,then a,+a, +..+a,, =4"
x =-1,then a,—a, +a,— .. +a,,=2%
29 +2" =2[a,+a, + . +ay+3,]

=8, +8,+ . +8, =2 +27 -2 =2"(2"-1) . a,=a"
30. Ans.(ABC)

General term :%(1)5 (2x)%(3x%)"

a, =Coeff. of x

n+2r=1=r=1r=9,=0 a1=—[2) =20

a, =Coeff . of x
r,+2r,=2=r,=2,1=81=0
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r,=0,r=9r,=1= a,=210
also, a,, =3"

Now, for a,
r,+2r,=4

_
pl

I

w

(ool BNl )
O N| D

0
1
2

a

a, =8085
31. Ans. (A,C)

1
(3x + 2)72 has infinite expansion when |—

32.  Ans.(ACD)

consider 0<9—+/80<1

(o) "¢, (o) +"c, (9" (D)

Add (1) and (2)

=1+ f + F = Even integer
sincef +F =1
~ I + 1 = Even integer

~ I is odd integer [Hence A]

Also

(I+f)F:(9+\/_)( \/_) =1
(1+f)(1-f)=1 { f+F=1}

Also(9 \/%) =F=
1-f= (9 J%)

33. Ans. (C,D)

(1+x)2 (1—x)_2 :(1+x2 +2X) (1—x)_2

Co-efficient of x*=°C, +°C,+ 2*C, =16

34. Ans. (A,B)

(1+4x+4x2)n =a,+a,X+a,x* +

putx =1

= (1+4+4) =8, +a,X+8, + e

_ 110 4 |_021 110 o o2
4—@23+|—|—|—23 |_|_23

3X 22
<l = Xe|——,—
2 (33}

I+ =(9++80) ="C,(9)" +"C, (9)"" (\/80)

TELEEY

(2)

[142]
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35.

36.

37.

= a,+a, +a, +ent @y, =9" «(2)
Now putx =-1

= 8,—a +8, — +a,, =1 -(3)
(2)+@3)

=2(8) +8, + ety ) =9"+1
= unit place can be 0, 2
Ans. (A,D)

(1+4x+4x2)n=610+a1 + X+ e +a, x> ..(1)
Putx =1

=(1+4+4) =a,+a, +8, + et &,

=a,+a, +8, +untd,, =9" «(2)
Now putx =-1

=(1-4+4)" =a,—a, +a, + e +a,,
=8, - +a, * . +a,, = -(3)
(2)-3)=

=2(a, +8;+8 + v +ay,,)=9"-1
unit place can be 8, 0
Ans. (63.00)

" _n n n 2 n n_ 2 n
(1+%) ="Cy+"Cx+"C,x* +..+"C X" = @, + a,X + a,X* +..+ a,X
_n _n _n
8,="0C,8=70C,8="70C,
as a,, a,, a, arein A.P.

= 2."C,="C,+'C,

_ pnn-1) _ nin-1(n-2)  n [n2—3n+2—6n+6+6:|=0
2 6 6

= 2 [n?-9n+14]=0=n(n-2)(n-7)=0 = n=10,2,7

butn = 0, 2 are not possible as it is given thatn > 2

son=7

= a+a+3a="C+'C,+'C,=7+21+35=63

Ans. (128.00)

(1+X)" ="Cy +"C,X+"C,X* +..+"C X" = &, + &, X + aX* +..+ a X"
a ="C,a,="C, & :nc3

as a,, a,, a, arein A.P.

= 2."C,="C, +"C,

_, o nn-1) . nn-1)(n-2)  n [n2_3n+2—6n+6+6]=0
2 6 6
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38.

39.

= 2 [n?-9n+14]=0=n(n-2)(n~7)=0 =n=0,2,7

butn = 0, 2 are not possible as it is given thatn > 2

son=7
Da, =a,+a +.+a,=(1+1) =2" =128
r=0

Ans. (93.00)

(1+X)" ="Cy +"C,X+"C,X* +..+"C X" = 8, + a,X + aX* +..+ a,X"

a,="Cy, 8,="C,, a,="C,
as a;, a,, a, are in A.P.

= 2."C,="C,+"C,
N 2.n(n—l):nJrn(n—l)(n—Z) N n
2 6 6
n
= = [n*=9n+14]=0=n(n-2)(n-7)=0

n=20,27

butn = 0, 2 are not possible as it is given thatn > 2

son=7
asn =7,s0 A=(21/3+31/A‘)98

98-r r

Tr+1 :%Crz ’ 31

[n2—3n+2—6n+6+6]=0

this term will be rational if 98 — r is a multiple of 3 and r is a multiple of 4.

so r=8,20,32....92
so b, =93
Ans. (A)

10 10 10
(A) D (r+2)%C, =>rC +>2"C, =S +S,
r=0 r=0 r=0

S,=0-"C,+1-"C,+..+ 10-°C,,
=(10)2""=10-2°
S,="C,+2"°C, +2*-1°C, +..+2"°-°C,
=(1+2)"° =3
a+b=19
X" 5

(B) Tm=mC,-Xm"((ax)'1)r=mcr =

RHS has no power of x som — 2r =0

= m=2r
weknow,r =3 =>m==6

6
C

T, = 332532_?=§ = a’=8=a=2
a 2 a 2

=ma =12

[144]
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1041 55

© r 22_91
1+L 6
I5x|
ATQ.
Ty ='°Cy(5) =1
10C 5 9
SN () =25

10C9.57 - 10C9.57
(D) "R =5040("C,)

n! n!
T _5040x— " _
(n=r) ><r!(n—r)!

r'=5040=>r=7
40. Ans.(A)—> (R); (B)—>(S); (O)— (Q); (D)—> (P)
2 9-r r
(A) -I-rJrl :9Cr (X_j (z) :9 CrX18_3r 22r—9
2 X
so 18—-3r=-9 ~3r=27=>r=9
2 9
so T,=T,,,="C, (—j =512x"°
X
so coefficient of x™° is 512
3
X
6-2r=0=>r=3
T,=T,,, :6C3 - 2.3 =20x8x%x27=4320

© (1+x —x3)8 :[(1+ xz)—xﬂ8
=°C, (1+x2 )8 +°C, (1+x2 )7 (—x3)+ °C, (1+ x° )6 (—x3)2 + 8C3(1+x2 )5 +(—x3 )3 _—

so coefficient of X' =°C, +°C,x°C, =56+28x15=56+420=476

B) T.=°C, (2r)6_r( j oG 203 xo

(D) coefficient of x* in (3x+1)7(1—2x+3x2)
='C,.3'-'C, .3*(2)+'C;3* .3
=35%x81—-35%x54+21x%x27 =1512

EXERCISE - S
1. Ans. (0)
Coefficient of x3in (1+x+2x*+3x’)* =a
= Coefficient of x3 in ( f (x))4 =a
Now,

b = coefficient of x3 in (1+x+2x*+3x> +4x*)*

= coefficient of x3 in ( f (x)+4x* )4 [where f(X)=1+x+2x"+3x’]
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Now, b = coefficient of x3 in [( f (X))4 +'C, ( f (X))3 (4X4)+....:|

= coefficient of x3 in ( f (X))4 =a

=>b—a=0
2. Ans. (2)
1
a+1=441

b,="C,+"C,-a +"C,-a*+ .. +"C -a""
= h-a="Ca+"C,a’*+"C;a’+..+"ca"=> h-a+1=1+"Ca +"C,a’+"C,a’+..+"C,a"
="C,+"C,a+"C,a*+..+"C,a"

=(1+a)”—1

= ba+l=(1+a)" = |b,
a

(1+a)** -1 (1+a)** -1
Now, B,556 =005 Z{ -

1
2006 2005 {4401 — 1}
201 201 2005
401 401 2005
= i L d_g5_9p10

1

3. Ans. (6)

n+5 n+5 n+5
Cr—l 4 Cr ’ Cr+1

are 3 consecutive co-efficients now % = S
C 10
1
2
= 2r=n+6-r7
=3r=n+6 -(1)
n+5Cr 10
"SC 14
= 5n—-12r+18=0 -(2)
on solving (1) & (2)
= n==6
4. Ans. (12.00)

If we want to discuss about the coefficients then x = 1
Now, for x = 1 |Tg| > |Tg| and |Tg| > |T10|

< @M

"Cq(2 1 n-7 1
= — >z —>=-=>n=11
"C,\5 5 8 2

= >
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and (2) =

(e
- {3
<(1

and (2) =

U'IIN

I

8

j
3%
]

(3 (&)

1) 2"C, n-8\’
> |- | >-———=1> —
5) 5"Cq 9

=>n<12.5
11<n<125 =>n=12

1 =>n>11
2

(3 (3)

Aliter: If 9t" term has numerically greatest coefficieint means x = 1 for numerically greatest term

method.
& only 9t" term meansr = 8 If T, is NGT
k=" for (x+a)’
X
1+|—
a
Pot=x =x,
Ty411s NGT
kel r = [k]
r=kk—-—1 k<r<k+1
Herer = 8 = [k]
n+1
—8<k<9= k=11 8< <9
1+5 1+5

x=1

= 12<n+1<135=211<n<125=>n=12

Ans. (500.00)

2001
X2001 +(_1)2001 [X_%j :0

1
— X2001 :£2001 COXZO()l __ 2001 Cl)(ZOOO 5_"_ 200102)(1999 -

2

—, 2001 C, 2000 1 _ 2001(:2)(1999 (lj + . =0
2 2

coefficient of X

1999

sum of roots = -

coefficient of X

2000

2001C (1)2
— | =

2001 ~ (1) 2><2><2001
2
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[147 ]



ALLEN

JEE (Main + Advanced) : Mathematics

6.

Ans. (-22100.00)

We know that, C :n—(n—l): n-r+l

’n
C. r r

r

50
Further, r? % =r(50—-r+1)=rG1-71)

r-1

for a polynomial if expressed as:
X +a, X" +a,X* +..+a,,X° =(x—a,)(X—a,)--(X—2,)

Coefficient of X’ =a, =—(sum of zeroes)

r=1

= S=-|a,+a,+..+a,] =>S5= {ir(Sl—r)}

50><51_50><51><101
6

_50><51

= S:_[Slx } = S= [153 —101] = —25%x 17 x 52 =—-22100

Ans. (-144.00)

= [1-x)°(1-x*)

coeff. of x” can be found by expanding and then multiplying above binomial expressions.
Thus. (1-x)° x(1-x*)°

Coeff of x* x coeff of x® + coeff of x3 x coeff of x* + coeff. of x> X coeff of x?
= —°C,x=°C,+(-°C,)x(°C,)+(-°C.)x(-°C))

= 120—-300+ 36 = —144 Ans.

Ans. (816.00)

1= X+X* =X 4+ X1 = %Y

CL(A-(-x)") 1-x"

©1-(=X)  1+x

17

Llet(1+x)=t=-x=1-t
3, +8, +a,t’ +ota t
_1-(1-9"

t

_ _ 18
a, = coeff of t2 in %

= coeff of t3 in 1 — (1 — £)*® =1-(**C, - "°C,(t)+ *°C,(t)* - *°C,(t)* +.....)
=1-1+"C,(t)- "°C,(t)* + **C,(t)’.....

« a, = coeff of t* ="°C, =816

Ans. (2)

P=(2+\3)=[P]+f;0<f<1

observe, 0<2—+/3<1

So, let (2—\/5)5 =f'where0 < f' <1

[ 148 ]
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Now, Add,

(2++/3)° =°C, 25 +°C, 2* (\/3) +°C,2° (\3)? +°C, 22 (\B) +°C, 2! (\/3)* +°C,(3)°
(2+\/§)5=5C025—5C124(\/§)1+5C223('\/§)2_5C322(\/§)3+5C421('\/§)4—5C5['\/§)5
(2+~3)° +(2—+3)° = 2(°C,2° +°C,2°(\3)* +°C, 2! (/3)")

=2(32+10X8x3+5x2x09)
[P1+f +f = 2 x Integer = 2 X [32 + 240 + 90] = 724
Observe, 0 < f + f' < 2
& f + f' = 2 X Integer — [P] = integer
So,f+f =1=f' =1—f=[P]+1=724=[P] =723
~Note: f'- P=(2 - \3)5 (2++3)° =1

= (1= 1)([PL f)=1 = (1= D[P+ 171 (1= 1)[P]=1- 1417 = [Pl=14-

%:[P]—I:(723)—1:722

10. Ans. (0)
Observe (7—4+/3)(7+4+/3)=1
0<7—4\/§<1
Let (7—4+/3)" =B',where, 0<pB' <1,0<B <1

As (7+43)" =p+B

Now,

(7+4/3)" =p+B="C,7"+"C, 7" (+/3)' +"C, 7" *(3)* +...
(7-4~3)" =B'="C,7" - "C,7" *(\f3)! + "C,7" 2 (\3)? +....
Add p+ B + B’ =2 X Integer [asp € 1]

= B+B ={as0<B+p <2}

Lo 1-B=p

So, .(p+B)=1=(1-P)®+B)

@ +B)A-p) = (7+43) (7-443)’
@+BA-p) =1

(+p)(A-$)-1=0
EXERCISE - JEE (Main) PYQ
1. Ans. (4)

Tyr = SC(x1°82%)" = 2560
= x1982% = /256
Letlog,x =t =>x = 2¢

= 2Ht = V256 =>t2=4=t=4%2

—=x=2%o0r27%= %
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2.

Ans. (2)
2 (16" (5) )

10—-r
2|06, T @]
10-57r

xz[loCr/lrx—z ]
r=2

Hence, 1°C, 42 = 720
12 =16

A=t4

Ans. (3)
25

Z(SOCT-SO_r C25—r)

r=0

25

25
125
SOCZSZO 55— I — SOCZSZ ZSCr — 50 C25.225 = k = 225
r:

r=0
Ans. (4)
(10 + x)°° + (10-x)°°
=a, = 2. °°C,10*8,q, = 2.10°

50
a C;

— = =12.25
a, 10?2

Ans. (2)

220C,+520C, +82°C, + 11.2°C5+...+62.20 ¢,

20 20 20
= Z(3r +2)2C, = 32 r20C, +2 Z 20¢,
r=0 r=0 =0

20
20
=3 Z r (T) 19C,_; +2.220 = 60.21% + 2.220 = 225
r=0

Ans. (1)
Coefficient of x? = 15C, x 9 —3a(15C;) +b =0
=-45a+b+ °C, x9=0 (1)

Also, =27 15C3+9a '5C, - 3b 15¢C; =0
=9 x 15C, a-45bh-27 x 15C; =0
=21la-b-273=0

() + (i)

—24a + 672 =0

=a = 28So0,b =315

Ans. (3)

6 x3°C, = (k% — 3)3°C,,,

k?-3>0 =>k?>3

6x3C r+1

k2-3 = =
36Cr41 6

..(ii)
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Possible values of r for integral values of k, are
r=5,35
number of ordered pairs are 4
(5,2),(5,-2),(35,3),(35,-3)

8. Ans. (4)
a= 1°Cy,b= ?°C;pand c = 21Cy,

20
= a= 19Cy,b =2(19Cy) and c =E(20C10)

:>b=2aandc=2—ib= %: a:b:c=a: 2a: 412_1a
=11: 22: 42
9. Ans. (3)
2[0Co. x84+ 0C,x*(x%-1) + °Cux%(x%-1)% + Cq(x% - 1)3]
a=-96&p =36
soo-B=-132
10. Ans. (2)
(- 15C; + 215 C,-315C5+...... -1535C) + (M€ + M Ca+.....+ MCyy)
15
= Z(—l)r.rwcr + (M MG+ A C M Ci3) 1G5
r=1
15
= Z(—l)r15.14 Croq + 213 =14 = 15(-14Cy + My .....- Y4Cy) +213-14
r=1
= 213-14
11. Ans. (2)
10 +2(%2C, + 3C,+ *Cyt........ + "C,)
0, +2(3C5 + 3C, 4+ YCu+........ +"C,)
{use nCr+1+ nCr = n+1Cr}
= W0, +2(4C3 + *C, + SCs+....... + "C,)

= Tl+1C2 + 2(5C3 + 5C2+ ....... + nCz)

=m0 +2("C + ()
— n+1C2 + 2. ntl C3
_ (n+Dn 42 nm+1M)(n—-1) _ nn+1)(2n+1)
2 2.3 6
12. Ans. (96)
11">10"+9"
= 11"-9">10" = (10+1)" ~(10-1)" >10" = {"C,-10"" +"C,10"° +"C,10" " +-----} > 10"
= 2n-10" +2{"C,10"* +"C,10"* +-----} > 10" e (1)
Forn=5
10° +2{°C,10% +°C,} >10° (True)
Forn=6,7,8,...100
2n10™" > 10"
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13.

14.

15.

= 2n10™" + 2{"C,10"* +"C,10" " +-----} > 10"

= 11"-9">10" Forn=5,6, 7, .... 100
For n = 4, Inequality (1) is not satisfied
= Inequality does not hold good for
N=1,23,4
So, required number of elements
=96
Ans. (1)
Coeff. of middle term in (1 + x)20 = 20C,
& Sum of Coeff. of two middle terms in
(1+x)19=19Cq+19Cp

20 C

20
C10 — 10 _ 1
19 C9 + 19C10 ZOC

So required ratio =
10

Ans. (3)

3n
(1-x+x)"=>"a;x]

j=0
(1—x+x3)n =8, + A, X+ X e+ 3, X

2

a,; =Sumof a,+ &, + &, ...
-1

N“""

[

i=0

@ T
<Y

a,;+1 =Sumof &, + &+ &.....

putx =1
l1=a,+a, +a, + ;. +a,,
Putx =-1

a2j+1 =1

SIS
&y + 4
j=0 j=0

Ans. (2)

(A)

.(B)

20
(1 +X + ZXZ) =3, +a X+ t+3,X"" putx=1,-1

= 3+, +&, +u.ta,, =2"
A~ +a +utd,y =2 = a +a, +..t+ay,

= a, +a, +.+a,=2"-2"-a,
201(2)" x1
19!

here a,, = =20x2"

420 _ 220

2
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= &, +a, +..+a, =2" (2 ~1-20)
= 219(220 - 21)
16. Ans. (1)
G+ XP% +X(5+X)* +x*(5+x)*° + .+ X7
(5+ X)501 _ XSOl (5+ X)SOl _ X501
T 5r)-x 5

1

= coefficient x'*' in given expression

501 400
C1015

— — 501 C 5399
5

101

17. Ans. (57)
coefficients and there cumulative sum are :

Coefficient Commulative sum
X" —"C, 1
X" —»2.7C, 1+14

X510 _y 02 ,7C2 1+14+84

X415 _y 93 .7c;3 1+14+84+280
X320 _y 4 -7C4 1+4+84+280+560=939
X5 5 25.7C;

3n—-20>0 Nn2n-25<0N nel

S 7<n<12
Sum=7+8+9+10+11+12=57
18. Ans. (3)
QZM:"CZ +"C,8+"C,8 +...
64

B="C,+"C,5+"C,5" +...
option (3) will be the answer.
19. Ans. (3)

(2021)"% = (7~ 2)**
= 2023(((7A)2023 — ..., 2023( 505322023 =7t — %023
. 92023 _ 5 92022

)674—

=2x(2*)" =27+ ==2(7u+2) =7u-2

= remainder=-2 or+5

20. Ans. (1)
(2021)2022 + (2022)2021
= (2023 - 2)2022 + (2023 - 1)2021 = 7n, + 22022 + 7n, -1

= 7(n, +n,)+87* ~1 =7(n, +n,)+(7-1)"" =1 =7(n, +n,)+7n, +1-1
=7(n,+n,+n,)

.. Given number is divisible by 7 hence remainder is zero
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21.  Ans. (102)
YC,+"C+*Cl+t” Cy +¥ C,y

IR ECR
41

220 “2C,+PC, +..
41\ 42

Similarly :
20+41
41

=>m=61;n=41

m + n=102
22. Ans. (1)

31

Z 31CR A CR—l

R=1

_ 31 31 31 31 31 31
="C,-7C,+7C,-”C, +..+7C,,-7C,,

_3 31 31 31 31 31 __62
=7C,-7Cy+7C - Cy +.+7Cy -7 C, =7Cy,

Similarly
& 30 30 60
Z( CR' CR—l): Cz9
R=1
62C _60c _ 62! 60! _ 60! 62-61_1
30 29
301321 29!131! 291311 (30-32

60! (2822

301311\ 32

- 160=16x28%22 _ 1411
32

23. Ans. (5)
15-2r

T, =(-1y."C.2"" x 5

m="C,,2°

n=-1

so mn? = 15C5 2°
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24. Ans. (1)
22 22
Z 22 Cr .23 Cr — Z 22 Cr '23 0237r — 45C23
r=0 r=0

25.  Ans. (1080)
51(2x)™ (x77)™ (3x*)™

General term is z
n!n,!n,!

For constant term,
n, +2n,=7n,

& n +n,+n, =5
Only possibility n, =1, n,=1, n, =3

= constant term = 1080
26. Ans. (2)
Option (2)

bx'/3

T- 15Cr (ax3 )15—r (bx%jr

45-3r—' =15
3

15
1
Coefficient of x° in (ax3 +—j

_10r

3

r=9

Coefficient of x> ="C,a°h”

30

15
. . 15 . 1
Coefficient of X** in (axl/3 - j

bx®
15-r 1 '
Tt (@) ()

5-L 3r=_15
3
gzzo
3
r=6
Coefficient = 15C6 a’xb™®
9 6
%:2—9 = a’h*=1 = ab=1
27. Ans. (2)
13-r 1Y
T 89”5

-ve, () (4] x

13-3r=7 =r=2

www.allen.in

[155]



ALLEN

JEE (Main + Advanced) : Mathematics

Coefficient of x” =**C, (a)" blz

(1Y
In the other expansion T, , ="°C, (aX)13 (Fj
X

13-3r=-5=>r=6

Coefficient of x* ="C, (a)’ b_16
11 7
a_ — 13C a

13(:2 bz : b_6

28.  Ans. (98)

9 45 5r

= (_1)r C: 4'r X7777

2>

=45-5r-2Ilr=0
45
r=
5+2I

9
Now, according to the question, (—1)' 29%4’ =-84
= (-1) °C, 2" =21x4
Only natural value of r possible if 3r-9=0
r=3 and °C, =84
- 1=5 from equation (1)

45 5r

——=-r
Sloxz 2 atl=5,gives r=>5

Now, coefficient of X

5
g 9c5(—1):—4=2“x[3 =—63x2" = a=7,=—-63

.. value of |0LC—B| =98
29. Ans. (4)

m-5

T,="C,(10-3") 2 .(3°*)=21 (1)
"C,,"C,,"C,are in A.P.
2."C,="C,+"C,

Solving for m, we get

[156]
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m = 2(rejected), 7
Put in equation (1)
21. (10—3*)3—:21
9
34=3%,3?
x=0,2
Sum of the squares of all possible values of x = 4

30. Ans. (2)
(22)2022 + (2022)22

divided by 3

(21 + 1)2022 + (2022)22

=3k +1 (a=1)
Divided by 7

(21 + 1)2022 + (2023 - 1)22
Tk+1+1 B=2)
7k + 2

Soaz+p2=5

EXERCISE - JEE (Advanced) PYQ
1. Ans. (D)
A. — 10Cr , Br — ZOCr ,Cr — 30Cr
10
2(20 c,, °c, *c, -¥c,, (10 o )2 )

r=1
=%C,,(1'C, ¥C, + 1°C, C, +..+ °C,, *°C,y )= Cy (1°CF +1°C] +..+1°C, )
= 20C10 (30 Cio— 1) - 3Ocm (20 Cho— 1) = 30(:10 - zon =C,,—By

2. Ans. (6)
Let the three consecutive terms be

n+5 n+5 n+5
GG Cry
™Cc., 1 r 1
. =

"C, 2 n-r+6 2
>n=3r-6 ... (D

n+5
Also G, =E = :E
C 7 7

7 n+5
r+1

=12r=5n+18 ... (2)
Solving (1) and (2), we getn =6
3. Ans. (C)
Coefficient of x'! in
A+x)*'a+x*yY(@+xH*
=*C,. 7C1-12 C,+*C,.’C,. 12C0 +'C,. 7Cl.uC1 +*C,.’C,. 12CO
=462 +140+504+7=1113
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4.

Ans. (5)

Coefficient of x2 in the expansion of

A+x)2+@+x)3+....... 1 +)* + (1 +mx)%is

2C, + 3Cy+...... +49C, + °C,m? = 3n + 1) 51¢;

3C3+ 3Cy+....... ¢, + 50C,m? = 3n+ 1) 51¢;

S0C; + 30C,m? = B3n+ 1) °1(C;

50.49.48 50.49
6 2

m?=51In+1

51.50.49

m? =(3n+1) c

must be a perfect square

=>n=5andm=16
Ans. =5
Ans. (646)

n
X = Zr.(nCr)z;n - 10
=0
n

X = n.z ne.nlc.

r=0
n
X = n.z nC,_,"1¢,_,
r=1

X=n2"1C,_;;n=10
X =10¢,
_X = i_l‘? C.
1430 143" °
=646
Ans. (6.20)
Suppose

nn+1

nn+1) n(n—1).2"2 +n. 2" _

2 =0

n.2nt 4n
nn+1
%.4" —n?(n—1).22""3 —n222"2 =
nn+1) n*(n—-1) n® 0

2 8 4

n?-3n-4=0

n =
4

4

44
N Z Cy _zk+15c 1
MLkF1T 45 e

JPCIH5C,+2C3+5C,+5C5]

Ul = U] =

31
[2°—1] =+ =620
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7.

Ans. (A, B, D)

Solving
14

f(m! n, P) = Z mCin+iCp P Cp—i
i=0
mCi'n+l Cp'p+n Cp—i
(n+i)! (n + p)!
"plin—p+ D! (p—D)!(n+iQ)!
(n+ p)! 1
X - -
p! (n—p+Dtp-D!

(n+p)! n!

p!n! m—p+D!(p-1)!
mCi_n+p Cp_n Cp—i{ mCi.n Cp—i —_m+n Cp}
f(m,n,p) = n+pCp- m+ncp

f(m,n,p)
n+p Cp

m

[™C; X

me; X

— m+nC
- 14

Now
m+n

(" f(m,n,p)
g(m,n) = T
= P
p=0
m+n

glmm) = Y g,
p:

0
g(m, n) — pm+n

(A) g(m,n) = q(n,m)

(B) g(m,n + 1) = 2M**1 g(m + n,n) = 2m+i+n

(D) g(2m, 2n) = 22m+2n
= (2m+n)2

= (g(m,n))°
Ans. (3)

4 2+ (70 '
T, ="C (ax?) (ﬁj
‘c.at. 70 X

' (27b)
here8 —3r =5
8—-5=3r=>r=1

70

oo coeff. = 4.3, —
27b

-1

Tr+1 = 7Cr (ax)7_r [Wj

— 7(:r .a7—r (__ljr .X7_3r
b

7—3r=-5=12=3r=>r=4
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coeff. : 7C4.a3.(Flj =3bs—?
35a° 280a’°
b*  27b
b? — 35x27 _
280

b=3 =2b=3
2

JEE (Main) Practice Paper

SECTION-A
1. Ans. (3)
1 s
Tr+1 — 10Cr(2x2)10—7‘ (ﬁ)
1\> 896 a
. _ 7 5 _ _ . _
. T5+1 _T6 = 10C5(2X2) (ﬁ) —7—5 ~a+b=923
2. Ans. (4)
Tys = Toe = *Cpu(-2)** = *Cp5(-2)*
Mo _ 25 25

> X =— = — S = ——=
YT T, T Taa—25+1 7T 20

5
4
3. Ans. (4)
Given ™Cy + ™C; + ™C, = 46
m(m—1)
>1+m+ — = 46

=m?4+m-90=0 =>m=9
T

1
o Tyyq =9 Cr(x2)9—r (;) — 9Crx18—3r

For constantterm, 18-3r=0=>r =6
9.8.7 _

—— =84
3.2.1

- constantterm = %Cy =

4. Ans. (1)

n-r (1
Trv1="C, (?VE) (%)
s =6/ 1\°
s Topq = nC6(\/§) (%) = T, from beginning

7th term from the end is:
1 n-6 .
T; = "Co| 3= V2
’ 6(%) (v2)
AT.Q.
6/ 1\° 1\ 6
6-"Cs- (V2)" (ﬁ) B nc6(3_) (V2)

r
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5. Ans. (2)
HereT,,, = °C, x"

S Top1 = Tor-2)41 = 15C2r—2 x?r? &Try3 = Toryo)41 = 15Cr+2 X

r+2

; 15 — 15
given C;._, = (.,

=2r-2=r+2 or2r-2+4+r+ 2 =15
=r =4o0r3r = 15=1r = 4or5

6. Ans. (3)

General term of (ab + bc + ca)® = General term of a® b® ¢® (a™* + b1 + ¢ 1)°
6! (a‘l)kl. (b_l)kz. (C—l)k3

PRTATN
fky=3ky =2k =1

= qb b cb

|
.. Coefficient of a3 b* c® is % =60
7. Ans. (4)
LetS = P N S
T Tm—D! " 3I(m—=3)  Sl(n-5)1 "
_1< T )—1"C+”C+"C+
Ta\I(n—-1)!  3I(n-3)! 5/(n-5)! = GG+ G )
1 2n 211—1
T2
8. Ans. (4)

Sum of coefficient is zero

nad-2a2+1=0

= a3-a’*-a’+a-a+1=0= a?(a-1)-a(a-1)-1(a-1) = 0
1+V1+4

= (a-1)(@® -a-1)=0=>a=1a= 5

9. Ans. (2)
n is even here

- middle term = "Cg(xz)g- (2)F = 924x6 = "Cppp - 2/ = 924x°
n
5= 6=>n=12
10. Ans. (1)
Here (1-2 + 3)™ = 128
=2"=128=>n=7

.. greatest coefficient of (1 + x)*is 1*¢,

11. Ans. (1)
Let ™C, = 165, "C,4; = 330 and "C,,, = 462
n
Cooi 330 1
= s r=2(n-2
nC. 165 r=30-2
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12.

13.

14.

15.

16.

17.

18.

NCryp n-r—-1 231
and ey = 12 = 165 =165n- 627 = 396r
s 165n- 627 = 132(n-2)=>n=11.
Ans. (2)
17256 — (172)128 = (290- 1)128
=1000m + 128C,(290)%- 128¢;(290) + 1 =1000(m + 683527) + 681
.. last two digits = 81
Ans. (1)
200,-20C; + 20C, - 0C3+....+2%C, =0
= 2(29Cy- 2°C; + 2°C, - 2°C3 +....- 20Cy) + 2°C;p =0

= 20Cy - 20C; + 20C, - 2°C3 +....- 2°Cy + 2°Cy,

1 1
=3 20C10+ 20Cy = > 2°Cyo
Ans. (1)

Given
4 4

3wk o4 o3t K xk  3+x)* 32
(4—Kk) k!4 4! T4 3

k=0 k=0
=>x=1
Ans. (4)

Coefficient of x> in (1 + x2)>(1 + x)*
= 4C, 5 C,4+4C,.5 C, = 40 + 20 = 60
Ans. (2)

(V5+1)° = (V5-1)° =2(T, + T, + Ts}
=2{5¢,(V8)" + 5C;(VB) + 5Cs(V5) ]
= 2{125 + 50 + 1} = 352.

Ans. (2)

5
9SC4+Z 100—]'C3
j=1

95c4+ 99C3 + 98C3 + 97c3+ 9éc3+ 95C3
(9SC3+9SC4)+ 96C3 + 97C3 + 9863 + 99c3
- (96c4+ 96c3)+ 97C3 + 98c3+ 99C3

- (97c4+ 97c3)+ 98c3+ 99C3

= (98Cy + 98C3) + 99C3 = 99Cy + 99C3 = 100C,

Ans. (1)

nc3+ nc4 > n+1C3
= n+lc4 > n+1C3 =
1

1
5> _Sn>6
1 n=2 "7

(n+ 1) (n+ 1)
A n=3)" 3n=2)

[162]

www.allen.in



Binomial Theorem

ALLEN

19. Ans. (4)
Exp.= (1 +)"(1+xH)" = (1 + "Cix + "Crx? + "C3x3 + "Cpx*+.....+x™)
(1+ ™Cix% + "Cox* +...+ x*)
Coefficient of x* = "C, + ™C,. "C; + "C,
20. Ans. (3)
Putting x = 1 and x = -1 in the given expansion, we get
agtasta;+az+as+....=0
ag-ay + az-asz + az - ....= 22"
Adding 2(aq + a; + a,+.....) = 22"
ap+ a; +a, +...= 221
SECTION-B
1. Ans. (11)
1111 11! 11! 11!
1o Tz e T Y o
= %[1161 + 11C+...... + 11Cy0]
1 2
:E[ZH_Z] =E[210—1] >k=11
2. Ans. (5)
T, = "C, (x)"'.a =240 ()
Ty = "C, (x)""2a2 =720 ...(ii)
T, = "C; (x)" 3 a® = 1080 (i)
From (i) and (ii)
"Ci ()" a 2x 240 1
Here o—— 55 = = =3
Cox™ ?a n—Da 720 3
= 6x=Mm—1a
From (ii) and (iii)
9x =2(n—2)a
3 2(n-2)
On dividing — = =3n-3=4n-8=>n=>5
2 (n-1)
3. Ans. (4)
We get the sum of the coefficients of terms by putting x = 1 in the polynomial
(1 + x- 3x2)2143
(1 +1- 3)2143 — (_ 1)2143 =—1=\
4. Ans. (8)
2403 23_ (24)100 8(15 + 1)100
15 15 15
100
= Fractional part = % = % =k=
5. Ans. (20)
Given expression is 4°C,
Hence max. value at r = 20.
6. Ans. (21)
In the given expansion the coefficients of 5¢%, 6t" and 7¢" terms are "C,, "Cs, ™C, respectively
L MC+ MCe =2 Gy
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10.

n! n! n!

= a1 T sin-6) ~ % (n-5)i5!
= n?-21n+98=0=>n=714

.. Sum of values of n = 21

Ans. (54)

Total Rational terms = (%) +1=7

= 30+(n-5)(n-4)= 2-6(n-4)

= Total irrational terms

=61-7 =54
Ans. (401)
Putx3 =t
1 200 1
_ 2 200
<t+?+1> _tZW(t +t+1)

Max. power in (t? + t + 1)2°0 is 400

= total terms =400 + 1 =401

Ans. (1)

3100 — 950 — (10_ 1)50

= 500, 1050 50¢, 10% + 50C, 10%+....+ 5°C,5 102 50C,0 101 + 50C5,
Last three terms are °°C, x 100 - 5°C; x 10 + 1
=122500-500+1=122001

Hence sum of last three digits = 1

Ans. (0)

(x + x2 + x*)20

=x20(1+ (x + x3))20

= Coefficient of x> in (1 + (x + x3))20

20C, + 2°C (x + xH+....... + 20C o (x + x3)12 + 200, (x + x3)2°
Now Coefficient of x>? in (x + x3)?°

orin x2%(1 + x2)20

= Coefficient of x3% in (1 + x2)2° = 0.

JEE (Advanced) Practice Paper
Ans. (A)
n
Given : Z mMre. ="C, + n+1C1 + n+2C2 +onnn. +2"C,

r=0
n

=0
=0+ T+ TR+ P,
= 2n+lc .. (by pascal rule *C, + "C,_, = "*1C,)
Ans. (C)

l r l 100—7r Z 100—-7
Here T, ., = 1°0C, (56) .(28) =100¢ 56278
For rational terms,
r = 6k1, k1 el
and 100 —r = 8k,, k, €1
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So, possible values of r = 12,36,60,84
.. No. of irrational terms = 101 -4 =97
3. Ans. (A)

Here (1 + x)1%1(1-x + x2)1%° = (1 + x)(1 + x)1°°(1-x + x?)100
= (14 x)(1 + x3)100 = (1 + x3)100 4 x(1 + x3)100
. coefficient of x°°=0+0=0

4. Ans. (B)

Given 6% +883 = (7-1D)B + (7+ 1D = (7+ 1)B-(1-7)8
=2.7.83 + 491, 1 is integer

R
=49] +23x49+35 .. R=35 .. E=7
5. Ans. (D)

T T

-1 -1
ﬁ) =(1+x+2x2)4'Cr 34T <?) x8 4r

T T T

— 4CT 34—1’ <_3_1> x8—41’ + 4Cr 34—1’ (_3_1) x9—4T + 4Cr 34—T 2(;) x10—4T
For independent term of x
8—4dr=0=>r=2

General term = (1 + x + 2x2) *C,.(3x?)*" (

and 9—-4r=0=r =% Not possible
and 10—4r =0

5
r= > Not possible

Coefficient of required term = *C, - 3% x SLZ =6

6. Ans. (B)

1y 5 L 5
Ty = 8(,'5< 8/3) (x?log1ox)° = 5600 =>—x O(log1px)° =100 = x = 10

7. Ans. (A, B, C, D)

20
V4 + )

(Vi

1 20-7r 1
= 76(8)" (6
For rational terms
20-r=3k&r=4p,wherek,pel=>r=20&r=8
.. No. of rational terms = 2

T

‘. No. of irrational terms = 19
8. Ans. (A, Q)

n n
—a Z(—nr—l. ne z .G (—1)r
r=1

= a["C; - "Cy + "Cs.....+(-D"L.nC, ] -
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=a(l)- n["Co- "C ... + (10D n1lc J=a-n0)=a
9. Ans. (C,D)
(1000)(1000)............ (1000)
n = 12 ..., n

Q999 = Q1000
a, is maximum forn = 999 and n = 1000

10. Ans. (A, B)
25 _ 25!
General term of (x + y + 2)*> = e~
Puttingr; = k,, =r-kandr, =25-r
25! T!
— X — X x25 T gk k — 250 v 4 25-r yr-k ok
25—l =l Y robeX YT
r + T + r3 = 25
. coefficient of x® y° z%is 0
11.  Ans.(A,B, Q)
Let (1 +x +x2 4+ x2")(1-x + x2-x3 + -+ + x?™)

=ay + a1x + azx? + azx® + agxt + - + agx*"

PUSEYAE

So,
aotata,+-+ay, =2n +1 (1)
ap-a; +az-az+--+a, =2n + 1 (2)

Adding equation (1) & (2), we get
=>aytata,+-ta,;=2n+1
=>2n+1=61=n=30
12. Ans. (C,D)
100—
Ts = 196, (D)" " (43)

100—-r 1

=IOOCT2 z 32

0—r

r
Term will rational if & 1 both are integers

=r=0,4,812...100
= No. of terms = 26
13. Ans. (2.00)
39C,,_1—3%C,2 =39 Cpa_— 39Ca
=39C;3,_1+3%C3, =3° C,2+3%C,2_; =%°C5, =%°C,2 = r2=3r or r2+3r =40
= r = 0,3,5 —8wherer = 0and r = —8 will be rejected.
Hence, number of values of r is 2.
14. Ans. (12.00)

& n—k+1\? S -
Zk3(T) =Zk(n—k+1)2=Z(n2k+k3+k—2nk2+2nk—2kz)
k=1 k=1

k=1
_ (m+Dinn+1) N [n(n + 1)]2 2+ Dnn+1DRn+1) nn+1)%Mm+2)
= - - = =

2 6 12 12
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15.

16.

17.

18.

Ans. (1.00)
10

(&) &)
Cr (_ 1)
r=0 k=0 Zk

10C1 10C2 1OC10
= (1OCO+ ........ + 10C10) ( 1060— 2 + 7 ....... +—> = 210 X (1——) =1

Ans. (3.00)

n n n

e m n! m! N, nep
Z Cm " Cp = Zm!(n—m)!xp!(m—p)!zz Cp-" " Cmyp

m=p m=p m=p

="Cp ["PCo+ "PCi+....... + "PCyp] = "C, 2" 7P ; wheren =100 and p = 97.
Ans. (2.00)

1l X 5 1 3
T, =8¢, <5§ 0gs(4 +44)) .
5§ 1095(2"‘1+7)

>=336

1
8
= B8(,(4% + 44) (W

4% 444
= =6 =>4 +44 = 32¥ +42= (2)2-32%+2=0
2X~147
= (2*-1)(2*-2)=0=>x=0&1
Ans. (2.00)
n n n
2r+3 n e _ZZ neo4 1 n e
r+1° T LT T r+1° 7
=0 =0 r=0
1 n
=2-2“+n+1-2-”“Cr+1

r=0

_ (n+2).2"1 -1
B n+1

= 2.

1
= pntl + n_+1 (2n+1 _ 1)
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