Level-ll
Chapter 9

Binomial Theorem

| Solutions |

SECTION - A

Objective Type Questions (One option is correct)

1. If (1=x%)" =) a.x"(1-x)*"? , then the value of @, where n € N'is
r=0

(1) "C.-3" (2) "C,, 3) nc._2-1 4 "c.z
Sol. Answer (1)

{(1—x)(1+x+x2)}n = Zn:ar X" (1= x)2n2r
r=0
= (1+X+X2)n = Zn:ar-x’(1+x2 _2X)n—r
r=0

a
SO, 3_:‘ = nCr

_n .r
= |a,="C,-3
n+4

2. Let(1+x22(1 +x)"= zak-xk . If a;, a, and a, are in A.P., then the value of n is
k=0

() 2, 3, 4 2) 5,6, 7 3) 8,9, 10 @) -1,4,6
Sol. Answer (1)

(1+x22(1+x)"= ay+a,x'+ax2+ax’+ ... a,x"

= (1 +x* +2x%) ("C, + "C,x + "C,x? +..."C x") = a, + a,x + a,x*+...comparing the coefficients we find that

a,="C,=n ...(>i)

n(n—1)+2

a,="C, +2."Cy =

n(n=1(n-2) +on

a,="C, + 2.1C, = s

Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456
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Binomial Theorem 105

But 2a, = a, + a,

= nn-1)+4=n+ W+ 2n

6n(n—1) + 24 = 6n + n(n-1) (n—2)+12n
—6n+24=18n+ n(n>-3n + 2)
-3n?+2n+24n-6n>-24=0
-9n? +26n-24=0
=nn-2)-Tn(n-2)+12(n-2)=0
(n=2)(n*-7Tn+12)=0
(n-2)(n-3)(n-4)=0
=n=234

S 1 3 7 15
3. Z(—1)r.”0{2—r+27+ﬁ+24r+ mterms:l

2™ -1 2™ _1 2 41
() Smnon o @ —; () B
21 (2" —1) 2" #1 2741

Sol. Answer (1)

n rh 1 3I' 7I’
2}(—1) C, ?+?+?+....uptomterms
r=

= i 1" "c, “%)r + [%}r + (Qr +...upto m terms}

r=0

r=0 r=0

(1_—] (1——] +(1—Q +...uptom terms
- (3 ) -6

— — —| +..upto m terms

2 4 8

DR

to

(1) (2 + & @ (@ -y @) (- a2

= i (-1 "C, (%jr +§(—1)r "C, [%]r + Zn: "CA-1) [Qr +...upto m terms

2Mn 44
2" 1

In the expansion of (x + a)”, the sum of even terms is E, the sum of odd terms is O, then O? — E? is equal

(4) (X2 + aZ)Zn
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106 Binomial Theorem

Solutions of Assignment (Level-ll)

Sol. Answer (2)

Sol.

Sol.

(x+a)" =0 +E ()
Similarly (x —a)"= 0 - E ... (i)
Multiplying (i) and (ii)

(XZ_aZ)n =0%2- E2

For4 <r<n,

n n n n n
(r]+4(r+1J+6(r+2j+4(r+3J+(r+4] equals

n+4 n+4 n+3
M (r+4j ) ( r ) @) (r—J

Answer (1)

[,:]+4[r21]+6[r:72]+4[r-r:3]+[r24]

n n n n n
Cr+4' Cr+1+6' Cr+2+4' Cr+3+ r+4

(nCr + nCr+1) +3 (nCr+1 + nCr+2) +3 (nCr+2 0 nCr+3)+(nCr+3 + nCr+4)
- (n+1cr+1)+3(n+1Cr+2)+3(n+1Cr+3)+( n+1Cr+4)

n+1 n+1 n+1 n+1 n+1 n+1
= ( Crirt Cr+2) +2 ( Criot Cr+3) + ( Cr+3 + Cr+4)

n+2 Cr+2 ) (n+2C

n+2
r+3) + C

r+4

= (n+2 Cr+2 + n+2Cr+3) + (n+2Cr+3 + n+2Cr+4)

n+3 n+3
Cr+3 + Cr+4
n+4C _ n+4
r+4 — r+4

n
If Z(k2 +k+1)k! =(2007). 2007!, then value of nis
k=0

(1) 2007 (2) 2006 (3) 2008
Answer (2)

n
> (k* +k+1)k! = 2007 . 2007!
k=0

n+4
@) (r+3j

(4) 2005
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Solutions of Assignment (Level-Il) Binomial Theorem 107

n n
But O (K* +k+Nk!=>" (k* +k+1)k!
k=0 k=0

n

Zn:(kz.k!+(k+1)!) = D [((K® =1+ K1+ (k+ 1))

k=0 k=0

= i[((k—1)(k+1)+1) KU+ (k+ )] = i [(k = 1)(k + )+ k! + (k +1)]
k=0 k=0

- Zn:(k+1)!k+k! - zn:[(k+1)!(k+1—1)+k!]
k=0 k=0

= i([(kﬂ)l(k+1)]+[k!—(k+1)'] i (k +2)! = (k + )]+ [KI— (k +1)!]
k=0 k=0

= Zn:[(k+2)! —(k+ D -[(k+ 1) =Kk
k=0

=[N = 1) = (11 =0N]+ [(3!' =2 — (2! — 1] + ... +[((n*+2)! — (n+1)!) — ((n+1)! — n!)]

=[2I-1H+ @' =2+ ... (n+2)! —(n+ 1)N] —[(1N =01 + @2 = 1) + (3! - 21) + .... ((n+1)! — nY)]
=[n+ 2! =1 -[(n+ 1) -0!]

=n+2=(n+1)=(n+ 1) (n+1)=(2007) (2007!)

Comparing n = 2006

n
7. Ifx+y=1, then Zrz "C, x" y"~ " equals
r=0

(1) nxy (2) nx(x + yn) (3) ‘nx(nx +y) @) 1
Sol. Answer (3)

S = zr2rnr

As (y+x)"="Coy"x° + "Cy" X" + "Coy™x? +...+ "C, X"
Differentiating w.r.t. (x) keeping y as constant

n(y +x)=" = "Cy" 1+ 2"C,y" " ?x +...+n."C,x""

nx(y +x)"" = "Cy"'x +2"C,y"2x? +...+n."C X"
Again differentiating w.r.t. (x) keeping y constant
npx.(n=1)(y+x)™2 + (y+x)™']

= "Cy" "+ 22 "Cy" 2 x + 32 "Cay "X + ...+ n?."C X"
Butx +y=1

=>nxn-1)+1]=

=>nnx+1-x]=

= S =n[nx +y]
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108 Binomial Theorem Solutions of Assignment (Level-Il)

8. The value of (C, + C,)(C, + C,)........ (C,_,+C,)is
n+1)" (n -1
(1) ( n!) CiCyu....... C, 2) — X C,
(n)n (n)n
®) (n+1)! CiCorrnen C @ C,C,........ C,

Sol. Answer (1)
(Co +Ci)(Cy +Cy)..enr(Cpq + Cp)

_ (n+1)"

9. The coefficient of x" in the polynomial

(x +"Cy) (x +3.7C)) (x + 3."C,) (x +7."C;) ..... (x+ (2n+1)"C ) is

(1) n.2m (2) n2n (3) n.2m1 @4) (n+1)2"
Sol. Answer (4)

(x+"Cy)(x+3"C)(x+5"Cy)...(x+(2n+1),"C,,)

= X" 4 ("Cy+3"C;+5"Cy +...(2n +1) "C, )X + ...

Coefficientof x”= "C, +3 "C, +5"C, +....(2n + 1) "C,

"Co+(1+2)."C, +(1+4)."C, +...+(1+2n)."C,

("Cy +"Cy+ ...+ "C, )+ 2(1."C, +2."C, + ...+ n"C,)

= 2"+ 2n2™"
=2"+n2"
= (n+1).2"
10. C2'C,— C2"2C, + C,2"~C, ...... equals to
() 2n 2) 27(n + 1) (3) 271 @ (n+1)2""

Sol. Answer (1)
2 2n-2 2n—4
CO+ ”Cn— C1 n Cn+ C2~ n Cn ......
= Coeff. of x™ in {(1 + x)2 — 1}"
=2n
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Solutions of Assignment (Level-ll)

11. If S be such that S ="C, - 3"C, + 32-"C, — 33-"C, ........ : then S is equal to
2" 2nm 2" 2nm
). Z_sin=—= 2) (1)1 Z—sin=—
(1) 1" \/5 3 @) (1) 7 3
2 2nm 2" 2nm
@) (1)1 cos=—— @) (1) == cos==
J3 3 J3 3
Sol. Answer (2)
o ( 1 /\/_\ [ 2n 2nj” 2nm 2nn
=| ——+—— cos—+lsm— =COS——+isin—
2 ) 3 3 3
(1, W8)"
w272 ) "
N 2 3
:(21) 147C,(~iv/3)+"C, (~iV3) +"Cy(~i3) ... }
= (1-3"Cy.......)=i3("C;=3"C, +32"C; - 3% "C )}
- 2n A 2 -------- 1 3 5 7 --------
Equating the real and imaginary parts, we get
2" 2nm
S=(-1""Z_sin=—
-1 Nal 3
12. Let"C, = C,, then value of 2, rs:CCes
0<r<s<n
n* ona ane n’ 1 2n-1
(1) (222 -%7%c, ) @ (2" -2"c, )
n* oni 2 n’ 1 2n-2
@ (2 -7c,) @ (2 -2, )
Sol. Answer (1)
Cot Cx+Cx®+ .= (1+x)

Aakash Educational Services Limited -

On differentiating and replacing x = 1, we get

n
>r-C,=n-2""
r=1

n-1
Now, (1-C; +2-C2x+3-C3x2+...)><[1~C1+2-&+3-C—g+_..) =n(1+x)"" -n(1+lj
X X X

On comparing the constant terms from both sides

n
Zrz C,? _ n2 . 2n72Cn_1

r=1

n
Now, Z r.s.C,.Cs:%MZ,CrJ Z" Cz]_ |:22n2 2n- 2Cn 1]
r=1

1<r<ss<n

Binomial Theorem 109
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110 Binomial Theorem Solutions of Assignment (Level-Il)

13. The remainder when 22019 + 2020 is divided by 17 is
(1) 13 2) 9 3) 5 @) 2
Sol. Answer (3)
22019 = g 16504 = § . (17 — 1)504 = 8 + multiple of 17
and 2020 = 14 + multiple of 17
22019 + 2020 = 22 + multiple of 17 = 5 + multiple of 17.

14. The largest integer k such that 2% divides 3% _1is

(1) n+2 2) n @) n-1 @4) n+1
Sol. Answer (1)

3% _1=(a-1? -1=4" ¥ c, 474+ -7C .4

which is divisible by 2" *?2

k=n+2
100

19¢ _sin2rx

15. Let f(x)="=2 then | —— Liasagual to
' ()= oo 8oo) 'S €4

> 1%9¢, cos2r

r=0
(1) V2 +1 2) V2-2 3). V2 -1 @) 242-2

Sol. Answer (3)

100
19¢_sin(2rx) = 2" cos'® x - sin100x

r=0

100

and Y, ®°C, cos(2rx) = 2'%" cos'® x - cos100x

r=0

f(x)=tan100x
. T T A N
2sin—-cos— sin—
8 8

f(ij=tanz= - 4 _ 1 =2 -1

8 2cos2 * 1+cos ™ V241

SECTION - B

Objective Type Questions (More than one options are correct)

5 n
1. For a positive integer n, if the expansion of (x_2+ X4J has a term independent of x, then n can be
(1) 18 2 21 @) 27 4) 99
Sol. Answer (1, 2, 3, 4)

n-r
T = nCr (%) (X4 )r _ nCr 5" X—2n+2rx4r _ nCr 51 X—2n+6r

1T
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Binomial Theorem 111

Sol.

Sol.

For term independent of ‘x’
-2n+6r=20
=n=3r=0,3,6,9, ...

10
The positive value of a so that the coefficients of x° is equal to that of x'® in the expansion of [xz +%) is

1 1
0 25 @ @ 5
Answer (1, 3)

a 10
(X2+—3j
X

,
T = 10C,(X2 )104 (%]

10 CrarXZO—ZrX—:%r

100 g x20-5¢
f20-5r=5 =r=3

= Coefficient of x° = 1°C,a?
f20-5r=15= r=1

= Coefficient of x'° = 1°C,a' = 19C,a

Given that '°C,a% = 1°C, &'

10><9><883:10Xa
3x2
1
2 -
= a 12
P B
23 6
1 J3
Positi | fa= —= or —
ositive value of a 2J3 6

X

1
@ 3

The sum of the coefficients of all the even powers of x in the expansion of (2x? — 3x + 1) is

(1) 3.6 2) 6" (3) 21031

Answer (1, 3)

2x2=3x+ 1)1 =A + Ax+ Ax? +... + A x?

Putting x = 1, we get

O0=A,+A +A, +..+A, ... (i)
Putting x = -1, we get

61 =A —A +A,—A +... + A, ...(ii)
Adding equation (i) and (ii)

6" =2[A, + A, + A, +...]

(4) 211 310
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112 Binomial Theorem

Sol.

Sol.

Solutions of Assignment (Level-ll)

Sum of coefficient of even powers of x
=A tA A+

611 6.610

=3.6""=3.2"°.3"9 =2"°.3"

4
1
The term independent of x in the expansion of (X—;j [

(1) -3 2) 0
Answer (2, 3, 4)

(-3 ()
(e
() (e o)

= [x—l) (x6+i6—3x2+%)
X X X

Clearly no term is independent of x

Hence coefficient = 0

Also coefficient = "C, if k > n
=P, ifk>n

Hence, options, 2, 3, 4 are correct.

1
X+—
X

(3) "P,, where k > n (4) "C, where r>n

If the second, third and fourth terms in the expansion of (x + y)" be 135, 30 and 10/3 respectively, then

1
() x=3 @vy=7

Answer (1, 2, 3)

-
1

,= "Cx"y =135

—
1

5= "Cx"2y? =30

nC3 nCSXn—SyB — g

—~
1

If (ii) is divided by (i)

(-
Then, we get > <) 135

By dividing equation (iii) by (ii)

(53 -3
3 x) 3x30 9

...(ii)

.. (iii)

... (iv)

..(v)

@4) n=7
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Solutions of Assignment (Level-Il) Binomial Theorem 113

") ()

(”;2] B [ 1) by (iv) and (v)
3 9

3(n—-1) _9x30

20n-2) 135

) 5

3n-3=4n-38

n=5

By (iv) (57_1] (%) 1105 %

()

5 1
=x=3% = x=3andy=§

& (16
6. D (1| | is divisible by
r=0

(1 5 2 7 3) M 4) 13
Sol. Answer (1, 2, 3, 4)

16
Z(_1)r 16C,- — 16C0 _ 16C1 + 1602 _ 1ﬁc3 + . 16C16 =0
r=0

Hence, the number is divisible by all 5, 7, 11, 13

Hence, all options are correct.
7. If(1+2x+3x2)10= g, + a,x+ a,x®+ a3+ ..+ a,x?, then

(1) a, =20 (2) a,=210 (3) a, = 8085 @) a,, =223"7
Sol. Answer (1, 2, 3)

(1 +2x + 3x2)10 = 14.19C,(2x + 3x%) + 1°C, (2x + 3x*)* +'°C;(2x +3x?)* +1°C, (2x + 3x%)* +...

= 1+ x(21°C)+ x¥*(3.1°C, +4.°C,) + x*(12.°C, +8) + x*(9.°C, +3.2.3.2'°C, +"°C, - 2*)
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114 Binomial Theorem Solutions of Assignment (Level-I)

Sol.

Sol.

Comparing the coefficients

a,=1,a,=2x10 =20

4%x10%x9
+ —

5 =30 + 180 = 210

a, =30

a, = 9.'°C,+36.°C, +'°C,.16

10x9 10x9%x8 10x9x8x7
. + 36 X .

=9 +
2 3x2 4x3x2x%x1

16

= 8085

The maximum value of "C, is obtained when r is equal to

1 n o n 3 n—1orn+1 4 n
(1) 3 @ - @) —-or—— @ 5
Answer (3, 4)

n .

2 ;if nis even
"C, is maximum if r =

n-1

or i nis odd
2
Hence options (3), (4) are correct.

10
3 . , o
Given that the 4™ term in the expansion of (2+—8XJ has the maximum numerical value, then x lies in the

interval

64 60 64 60
NUNE S O I

Answer (1, 3)

If 4™ term has maximum numerical value then
[Tl < IT4] > T

(i) Using [T, > |T,|

E>1
T3
3
1003(2)7 %
— 3|~ [10—3+1] 3x 1
—1 = | —— | |— X —
1002(2)8(3l 5 8“2
8| 3 x
= |-l =2.2
3‘8 2
—|x|>2 = Xe (~oo, —2) U (2, =) ()
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(i) Using |T,| > [T
ITsl <174

Ts

Ty

<1

. [10—4+1] [%j

<1 7 3x _1
L 2X o<1
4 2‘ :>‘4 8X2‘<
<8
= Ix1= %
64 64 )
= —E<X<E ...(||)

By equation (i) and (ii)

64 64
%) (5
Xe( 21) 9" 21

10. The value of the expression C2 —C2 + G2 ...+ (-1)"C2 is
(1) 0ifnis odd (@) (=1)"ifnis odd
(3) (=1)"2nC ., if nis even @) (n='nc . if nis even

Sol. Answer (1, 3)
(x+1)"= Cox" +Cx" "+ Cox"? + ...+ C,_x+C, ()
(1 X)"= Cy—Cyx+Cox? —Cyx* +...(-1)" .C,x" (i)
Multiply in equation (i) and (ii)
(1 X)) = (CZ-C?+C2-C2+..(-1)"C2)x" +....

Hence C2 —C? +C2 —C2 +....(-1)".C? = Coefficient of x" in (1 — x2)"

0 ;if nis odd
- n
(-1)2 ”Cﬂ ;if n is even
2

11. The number 101 — 1 is divisible by
(1) 102 2) 103 (3) 10° (4) 108
Sol. Answer (1, 2, 3)

((101)100 —1) = (1+100)"%° —1

= (1+19C,100+1%°C, (100)? + .. + 1%°C;(100)') - 1
=104 (1+10C, + ....)
= 10* x integer
Hence, (101)'% — 1 is divided by 10* and hence divided by 10° and 107 also.
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Solutions of Assignment (Level-ll)

12. If nis a positive integer and (3\/§+5)2”+1 = |+ fwhere | is an integer and 0 < f < 1, then

Sol.

(1) I'is an even integer
(2) (I + Hfis divisible by 221

3) The integer just less than (3+/3 +5)2™" is divisible by 3
ger ) y

(4) I is divisible by 10
Answer (1, 2, 4)

2n+1 . i
(3\/§+5) =/+fwhere /is an integer and 0 f< 1

2n+1
Let us take £ = (343 -5 " Where 0 < f < 1

Here for solutions we expand both / + fand F

1+ =(3/3+5)""

2n+1 2
= 2n+1C0 (3‘\/§) n+ +2n+1C1(3\/§) n(5)+m+2n+1C2n+152n+1

= (3\/5_5)2n+1

2n+1 2
- 2n+1C0 (3\/5) n+ _2n+1c1(3\/§) "(5)+m+2n+1czn+152n+1

By (i) and (ii)

2 2n-2
[+f_F = 2[2””01(3\@) ”(5)+2”+1c3(3J§) 4 (5)3+...+52"+1}

= 2 x an integer = even integer

= [ + f — "= an integer

= f—fis an integer

Again 0 < f<1

0<f<1

= -1<f<0

Adding (iv) and (v)

-1 <f-Ff <1, butf-Fis an integer hence
f-f=0 = f=7
Asf-f =0and [+ f-f =even integer
= [/ is an even integer

By (iii) I = 2 x 5 x Integer

I =10 x integer, hence |/ is divisible by 10

...(ii)

...(iii)

(V)

If an integer just less than (3\/§+5)2”+1 is / which is an even integer hence it may or may not be divisible

by 3.
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2n+1 2n+1
(1+nf=(343+5] (3V3-5)
= (27 — 25)2*1
= 22n+1
Hence (I + ff is divisible by 2271
2n

13. If nis a positive integer and if (1+ x + x2)" = Za,x’ , then
r=0

(1) a,=a,,_,,for0<r<2n (2 ay+a, + ... + a =5@"-a,)

Sol. Answer (1, 2, 3, 4)
We have

2n
Zar-xr=(1+x+x2)"
r=0

1
Replacing x by X on both sides,

2n (1)r ( 1 1]!7
Zar- - =|\1+-+—=
r=0 X X X

2 1”
_(X +X+j :(X2+X+1)n__
X2

2n 2n
Sv2n—r _ (2 n _ r
N Za, X =(x“+x+1) —Za,x
r=0 r=0

2n
2n-r
= ZaZH—rX (i)
r=0

Comparing both sides we get,
a=a, ,for0<r<2n
Again we have,
2 2N = 2\n
ag-t a X +axt+ ... +a, x" = (1+x+x°)

Putting x = 1 both sides we get,

Buta, =a,,_,

— n
2@y +a;ta,t ... +a,_,)+ta, =3
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Again,

(1+x+x2)"=a,+ax+a,x*+. ... + a, X% ...(ii)

1
Replacing x by L we get

(1_;4.7 =a——+—S5t+t—3t + =5y .. (iii)

X X X X

Multiplying (ii) and (iii), comparing constant term we get,

a;—al+as—ai+.. +a2, =a,
8y —a +ta,—a;+..... +ay, =1
ay+0a, +a, —ag+........ +a,,=3"
Ayt a8yt +a,, =—(3"+1)

Hence (1), (2), (3), (4) are correct.
14.  Which of the following is/are correct?
(1) (10150 —99%0) > 100%° (2) (101)%° —100% > 9950
(3) (1000)'0% > (1001)%9° (4) (1001)%%° > (1000)'000
Sol. Answer (1, 2, 3)
101%0 — 9950 = (100 + 1)%0 — (100 — 1)%

= [ 500C0 . (100)50 . 150 + 500C1 9 (100)49 4 11 o 500C2 . (100)48 . 12 + ]
— [ 500C0 . (100)50 . (_1)0_ 5OOC1 - 10049 - 11 + SOOC0 - 10048 - 12 + ... ]
= (100)% + 2[ °C,(100)*” + 50C,(100)*° + ........ ] > (100)2°

= (101)% — (10050 > 9950

999 999 2
Also, (%} =[1+ﬁ) =1+99901-ﬁ+99902-(L) Forerran <A+ 14 +1=1000

999
(m) <1000
1000

= (1001)%%9 < (1000)1000

Hence option (1), (2), (3) are correct.

nl < 2 e
15. If C, stands for "C, = R and Z;F.C, =A for n > 2, then A is divisible by
r=
() 3(n-1) @) n+1 3) n(2n-1) @) m+1
Sol. Answer (3)
(x+1)" = "Cox" +"Cx" " +...."C, 1" ()
o (x+1)" = Cox"+Cx" " +....4+C, ()
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where C, ="C,

Again (1 + X)" = Cy+Cyx+Cox?+....C X"

Differentiating

n(1 +x)"" = C,+2C,x+3C;3x?* +...nC,x"" ....(iif)

Multiplying (ii) and (iii), we get

n(1 + x2"" = (Cox" +Cx" ™ + Cox™ 2 +....C, )(C; + 2C,x + 3C3x* +....n.C,

Comparing the coefficient of x™"

n.2m'C_, = C?+2C2+3C%+....+nC?

(2n-1)!
= C2+2C2+3C2+....+nC? = n'(n—1)!n!

which is clearly divisible by n(2n —1)

SECTION - C

Linked Comprehension Type Questions

Comprehension-l

X

n-1 )

(4) None of these

(4) None of these

If C,, C,, Cy, Cy,t e , C, be binomial coefficients in the expansion of (1 + x)", then
1. The value of the expression C, + 2C, + 3C, + ....... +(n+ 1)C, is equal to
(1 2" (n+1) (2) 2" (n+2) @) 2"(n+2)
2. The value of the expression C, - 2C, + 3C, — ....... + (= 1)"(n+1)C, is equal to
(1Mo (2) 2" (n +3) (3).20" (n-2)
3. Thevalue of C, + (C,+ C,) + (Cy + C; + C,)) + ... +(C,+C +C,+ ...+ C,__,) equal

() n2n (2) n2m- (3) (n +2) 2"

Solution of Comprehension-l

(1+x)" =Cy+Cx+ Cx*+ ...+ Cx"

X(1+x)" =Cx+ Cx*+ Cx3+ ...+ C x™

Differentiating

x.n(1+x)""+ (1 +x)"=Cy+2C,x+3Cx% + ... + n.C x""
By putting x = 1, in (i) we get

Cy+2C, +3C,+4C, + ... =2 (n + 2)

Putting x = -1, in (i)

0=C,—2C, +3C,+ ... (-1)"(n + 1)C,

Answer (2)
(1+x)"=Cy+Cx+Cx2+...... + C X"
= X(1+x)"=Cx+ Cx2+ Cx>+ ... + C x"1

= differentiating w.r.t. ‘x’ & putting x = 1,
C,*+2C,+3C, +...... +(n+1)C, =2""(n+2)

(4) None of these

(1)
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2. Answer (1)
putting x = —1 in last questions equation (1)
C,—2C, +3C, ........ +(=1)".(n+1)C,=0

3. Answer (2)
y=C,+(Cy+C)+(C,+C,+C,)) +..... +(C,+C,+C,+....C, )
Adding the terms equidistant from the ends we get
y=(Cy+Cy+C,+C,+..+C, )+ (C,+C, +Cy+C,+...+C )+ ..
Putting C, = C,, in first bracket
Putting C, = C,and C, = C,_, in second bracket
And so on
In this way

Y=(Cy+ C i+ C, i C)+(Co+ G+ C,y G+ o times

y= £2n=n 2n—1
2" .

Comprehension-ll
Let n be a positive integer and
(1+x)'=Cy+Cx+Cx+C3+ ... +CxX *+ ...+ C x""+ Cx"

where C, stands for "C, then

1. Thevalue of > »(C, +Cq) is
r=0 s=0
(1) (n+ 1)2n+" 2) n.2n 3) (n+1)2" @) n.2r
Sol. Answer (1)
22 (G +Cg)={(Co +Cp)+(Co +C)+..(Cq+Cp)k + {(Cy+Cy)+(Cy+Cp)+(Cy+Cp) +...(Cy+C )} + ...
r=0s=0

+ {(C, +Cy)+(C, +C))+....(C, + C,))]
=2(n+1)(Cy+ C, +Cy+ ... C,)
=(n+1)-2-20=(n+1)2m

2. The value of Z Z (C,£C)is

0<r<s<n

() (nx1)2'c, +2%" @ (n+1)2'c,+22""  (3) (nx1)?"C,+2%" @) (n+1)2"c, —22""

Sol. Answer (1)

0<r<s<n

= > (C?+CZ+2C.C,)

0<r<s<n
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> (Ci+chHx Y S.c.cC

0<r<s<n 0<r<s<n

n(CZ+CZ+...+C3)+ (22" -2"C,)

= > >(C,*£C, P =n?"C,+(2"" -?"C,)

0<r<s<n
= (ns1)%'C, +2*"

Comprehension-lll

Let n is a rational number and x is a real number such that | x| < 1, then

(1+x)" =1+nx+
2! 3!

This can be used to find the sum of different series.

1. Sum of infinite series

21 25 1 258 1
1+2. 422 2. 2.2
32 362 36928
(1) 213 (2) 4°
Sol. Answer (2)
n n(n ) 2
We have, (1+x)" =1+nx+ X+
21 .
Here, nx==2"> ()
nin-1 , 2-5 1 k
> X =36 22 ...(ii)

Equation (ii) divided by Equation (i)

n(n-1x*_ 25132
2Xnx 3-6-4 21

(n—-NHx 5
= .
2 12
nX—X_g
- 6
5 1 65 2- 1
6 3 6 6 2
-1 1 2
n—=—= n=—=
2 3 3

(Co+Cy+..C, P =C{+C2+..C2+2 > > .C,Cq

n(n—1)x? L nn=1(n-2) 5,

(4) 42/3
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: 1+i+ui+_147i .
2. The sum of the series 2 1 g T e T is
(1) 43 @ [5) ®) 3 & [gj

Sol. Answer (2)

In this problem

1
nX—3—2
=9 14 1

2 1-2
Solving above two we get,

n:—l, and x:—1
3 3

- - 13
Required sum = (1—1] S :[Z] 3:# :(E]
3 3 2 2

SECTION -D
Matrix-Match Type Questions
Let n be a positive integer and (1 + x)" = C; + C,x + C,x2 + C,x3 + ... + C X

1. Match the following:

Column-l Column-li
1 n
" X
(A) If the second term of the expansion (X” + X_J (P) 5
n
is 14x%, then the value of - 3 is
2
1 _1)”
(B) In the binomial (23 +3 3/ , if the ratio of the (Q 7

seventh term from beginning of the expansion to the
seventh term from its end is 1/6, then n is equal to

1 1
(C) Given that the term of the expansion (x3 —x 2 )15 n 4
which does not contain x is 5m, where m € N, then

m

143 is equal to

(D) If the coefficients of x” and x in the expansion of (s) 9

x\" n .
[2+§) are equal, then the value of PPl is
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Sol. Answer A(r); B(s); C(q); D(p)

(Y s
= "Cy| x13 —| =14x2
w1y
n-13 5

n1,3 5
= "Cix 13 2 =14x2

=n=14

"C, MC; 14-3+1
— =4

Hence, "c, = 1402 3
EARR A
)
B) T, from the beginning _ . - =1
T, from the end (NP1 6

oo 1)
1\n—6—6( 1 6-n+6

N

12-n
6

1

=n-12=-3or

15 3 (
@7 o) |7

=30-2r-3r=0= r=6

Coefficient of term = 15C; =5 m

15x14x13x12x11
Bx5x4x3x2x1

= m=7x 143
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(D) Coefficient of x” = Coefficient of x8

17/ 17°
n C7 2[1—7 [_j — an 2I’)—8 (_)
3 3

= 2."C; :ncs'[lj

3
= 6-"C, ="Cq
n—88+1=6 - n;?=6
= n=>55
o5
11
2. Match the following:
Column-| Column-li
(A) The remainder when 22097 js divided by 17 is (p) 8
(B) The greatest value of the term independent of x in the (@ 9

expansion of (x sinp + x~' cosp)'®, p e R is equal

to k, then % is equal to

1 1
(C) In the expansion of (73 +119)2%7 | the number of r 7

r
rational terms is r then 12 is equal to

(D) If (1 +x+xA)"=a,+ a,x + ax? + a3 +..+ a, x*" (s) 16
then 8 [a, —a, + a, — ag +......J5 if n = 4p + 2 is
equal to

Sol. Answer A(q); B(r); C(s); D(p)
(A) y = 22007 = 23(22004) = 23(1g)501
= 23(17 — 1)501 = _23(1 — 17)501
= -8(1 = 501C,(17) + 0C,(-17)2 + ... 01C, , (-17)%")
= -8 + 17 x I, where [ is an integer.
= When p is divided by 17, then remainder =17 -8 =9
(B) T,., =1°C(x sinp)'®" (x~! cosp)®

r+

= 10 CrX10_rX_r (Sinp)m—r (COSp)r
For independent term
10-r-r=0= r=5
= The coefficient of independent term
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©)

D)

= (sin p)® (cos p)° x 1°C,

1 , 510
= —(2sinp cos x -C
32( p cosp) 5

1 . 510
= —(sin2 x C

32( p) 5
Maximum value of coefficient

1 1><10><9><8><7><6
32 5x4x3x2x1

k=83

~ 8

8k _8,63 _,
~ 9 9 8

1 1\2007

L75+115J

Let general termis T, 4

1 2007-r r
2007 3 9 _ 2007-r r
TI‘+1 - CI' L7 J (1 1) - 2007Cr7 3 (1 1)9
. —r r 3
For rational term both 3 and 9 must be integer
r
If 9 is integer then r =9, 18, 27, 36, .... 2007

2007 -r .
At these values of r 3 is integer

7+1=224

200
Hence total term are
r=224

r_224 16
14 14 ~

2\N = 2 2n
(1T+x+x)"=a,+ax+ax + .. a,x
Putting x =i = \/_1

(1+i+ P =ay+a,i+ayi+aR+ ... a,()?"

= ()"=(a,-a,+ta,—ag*..)ti@a —a;+ta;—a, + ..

n=4p + 2

= ()B4 =(a,-—a,+a,—ag+..)*ti(a,—a;+a;,—a, +..)

Comparing a, - a, +a, —ag+ ... =1

8la,-a,+a,—ag+..]=8

)
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3. Match the following:

Column- Column-II

(A) (B8 + x10+ x11)2009 = g + g.x + a,x® + ax°...., (p) 22009
a, a a, a

then a, —51—72+a3 —74—?5+a6 ......

will be equal to
(B) (3+ X2+ x3)2008 = g + a,x + a,x°+........ , then a, + a, is equal to (q) 32008
(C) (B8 —x+ x?)2009 = g; + a,x + ax*+......., then a,— a, is equal to (r) 209°C,q0,

2009

(D) In expansion of (x+;) the coefficient of middle (s) 2099C, 05

term may be
() 2012.32008
Sol. Answer A(p); B(q); C(t); D(r, s)
(A) B+ x10+x"M2000 =3 +ax+a,x2+a,x3+ ...
Put x = ® and o?
Bt+to+n?N¥=a +a0+a,0’+a,n +.....
(B + @+ @)X = g, + a,0? + a,0 + a, + a,0” + ...+ = 22009

On adding

2009 2009 — A _y_ — 52009
2 +2 =2a,—a,—a,+2a;—a,—ag+2ast..... 2

a, a a, a
S8y ———2+a, ——2-=2406.......... 20

2 2 2 2

(B) B+ x2+x3208 =3 +ax+a,x?. ...
Putx=0
a, = 32098, on differentiating and putting x = 1
2008(3 + x2 + x3)2007 (2x + 3x 2) = a, +2a, X *........
Put x=0 = a,=0
a, + a, = 32008
C) B—x+x2200 =g +a,x+a,x2+ ...
Putx=0 = a,= 3200
On differentiating
2009 (3 — X + x2)2908 (—1 + 2X) = a, + 2a, X +...........
Putx=0
a, = 2009 (3)2%08 (1)
a, = — 2009 (3)2008
a, —a, =329 +2009 . 32008
= 32008 (3 + 2009)
= 2012 . 32008

(D) Coefficient of middle term = 2009C, . =2009C,
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4. Match the entries of Column-l with those of Column-II.

Column-l Column-li

6
1
(A) If the fourth term in the expression of { X[bgmmj +x112} equal (p) 1

to 200 and x > 1, then x equals

(B) The number of non-zero terms in the expansion of () 5

[(1 + 3\/§x)9 +(1- Sﬁx)g} is

T. T.
©) If -2 in the expansion of (a + b)" and - inthe expansion of r) 10
T. T,
3 4
(a + b)"*3 are equal, then n is equal to
D) The digit of unit’s place in the number 171995 + 111995 _ 71995 jg s) 5C
2
® °c,

Sol. Answer A(r, s); B(q, t); C(q, t); D(p)
(A) T, =200

_3 1
- 6C3 [XZ(Iogx+1)‘X4]: 200

3 1

= X2(Iogx+1) 4 =10

N 3 11
2(logx+1) 4 logyx
6+logx+1 1

= 4(logx+1) log,x
Now let log,yx =y

7+y 1

T Ay+) y

=S4y +yc=4y +4
=)y2+3y—-4=0
=y +4y—-y-4=0

>y=1 -4

= x =10", 10
x>

S x=10

(B) Required expansion = 2[T, + T, + T, + T, + T,]

.. Number of non-zero terms = 5
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(C) Since h n_—m(gj
T, a

At
TT@

Now,

n+
3

=>3n-3=2n+2
=>n=5

(D) 171995 4+ 111995 _ 71995
= (7 + 10)1995 + (10 + 1)1995 _ (7)1995
= (19950, -7199410" + ........ +10199) + (1995C, 10" + ........ 19950, o5 + 10199) + 1
= (a multiple of 10) + 1

Hence the units place digit = 1.

SECTION - E
Assertion-Reason Type Questions

1. STATEMENT-1 : The number of distinct term in the expansion of (1 + px)2° + (1 — px)? is 42.

and

STATEMENT-2 : Number of term in the expansion of (1 + x)" is (n +.1).
Sol. Answer (4)

(1 + px)?0 = 20C, + 20C, (px) + 20C,(px)? + ... + 20C,(px)° ...(i)

(1 — px)20 = 20C — 20C, (px) + 20C,(px)? — ... + 20C,,(px)% . .. (ii)

Adding the equations

(1 + px)?° + (1 = px)?° = 2[%0C, + DC,(px)? + 2C,(px)* +..+ 2C,(px)]

Hence total terms is 11.

Hence statement-1 is false but statement-2 is true.

10!
2. STATEMENT-1 : The coefficient of ab*c® in the expansion of (a — b + ¢)'%is PVTETR
and
STATEMENT-2 : The coefficient of xPy9z" in the expansion of (x + y + z)" is ol Z.' o for all integer n.

Sol. Answer (3)
Statement-1 is correct because coefficient is

100 10!

-1 =
314131 31413!

But statement-2 is false because no conditions is given on p, q, r
If p + q + r# n, then coefficient will be zero.
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Sol.

Sol.

n nC
STATEMENT-1 : If Zﬁ‘*[_r
n
r=1 r—
the polynomial (x — 3x2 + x3)" is —1.
and

"C, n-r+1
STATEMENT-2 : "o R—

Vne Nandre W.

r—-1

Answer (4)

< n-r+17° <
ZrS[ ] :Z:r(n—r+1)2
r
r=1

r=1

= Zn:r {(n+12=2(n+Nr+r?}

r=1

n n n
:(n+1)22r—2(n+1)2r2+ er
r=1 r=1 r=1

2. n(n+1) 2(n+1)-n(n+1)(2n+1)+(n(n+1)]2
2 6 2

=(n+1)

2.
(n+1)1/21(n+2):142

~ =9

. Sum of coefficients = (1 =3 + 1)6 =1

n
STATEMENT-1 : The number of terms in the expansion of (x+l+1j is2n + 1.
X

and

STATEMENT-2 : The number of terms in the expansion of (a, + a, + ........ a,)'is "*m-1C

Answer (2)
Statement-1:

1 n
Given expression is = (1+ [X+—D

X
17’ 7' 1)? 1"
:”C0-1”-(x+—] +”C1-1”‘1(x+—j +”Cz-1”‘2(x+—) F e +[x+—)
X X X X

o 2 n, by by by,

This will be of the form =ag+aX + aX" +........ FaX s t

Hence, number of term =n+n+1=2n+1
Statement-2, obviously the number of terms in the expansion of

_\ie n+m-1
(@ +a,+........ +a-)"is C,_,

2
J =196, then the sum of the coefficients of power of x in the expansion of
1

Hence Statement-1 and Statement-2 both are true but (2) is not the correct explanation of (1).
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5.

Sol.

Sol.

Sol.

STATEMENT-1 : Sum of the coefficients of last 30 terms in the expansion of (1 + x)*°, when expanded in
ascending powers of x, is 248.

and
STATEMENT-2 : P term from the end in the expansion of (x + y)" is (n — P + 2)!" term from the beginning.
Answer (4)

The sum of last 25 terms in the expansion of (1 + x)*® will be 248. Hence, sum of 30 terms will be obviously
greater than 248.

Hence, Statement-1 is false but Statement-2 is true.

STATEMENT-1 : In the expansion of (+/5 +3"%)'° | sum of integral terms is 3134.

and
n
STATEMENT-2: (x+y)" = chr_xn_,y,.

Answer (1)

Sum of integral term

— 10C0_(51/2 )0(31/5 )1O+10C10_(51/2 )10_(31/5 )0
=32 + 55

=9+ 3125 =23134

Hence, Statement-1 is true and Statement-2 is also true and Statement-2 is the correct explanation of
Statement-1.

SECTION - F
Integer Answer Type Questions
If the coefficient of x3 is 1140 in the expansion of (1 + 2x + kx?)'0, then the value of k is
Answer (1)

General term in the expansion of

| |
(1+2X+kX2)10 is :%_11).(2)()(1.(/0(2 )r — p:s'-r' .2q.kr.xt7+2r

Under the condition

p+tqg+r=10
q+2r=3

Now, the coefficient of x3 in (1 + 2x + kx?)'0

_ 100 0 10 i
~ 71310 CYEIRT

960 + 180k
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Now, 960 + 180k = 1140
= 180k = 180
= k=1

3m

10} 20

2.  The sum Z( ][3 ] where (pjzo if p < g is maximum then m is
m—i q

Sol. Answer (5)

3m 3m
Z[ i j[?,m—ij _Z;) G Com-.
i=

i=0

= Coefficient of x*™ in the expansion of (1 + x)1%(1 + x)2° = 30C, _

. . 3
It is maximum when 3m=?

15
m=—=5
-3
3. f(1+x)15=Ci+Cx+Cx2+Cyx®+ ...+ Cx®and (k=C, +2C, +3C, + ... + 14C,;) then the value
¢ k—-993 't
53000 'S equalto ...

Sol. Answer (4)

(1+X)1 = Cu+Cx+Cox? +....+ Cisx™®
(1+x)"° _ G C. 4+ Cox + Cax? C..x™
T T o PGt Cx+ G 4 Crox

Differentiating with respect to x

(1+x)"° =15(1+ x)"“ x

X2

= —%+0+C2x+2C3x+3C4x3+....14.C15x13
Putting x = 1, we get

215 _152
=
= k=215_1521 + 1

= k —993 = 215 — 15214 _ 992

=-1+k

k-993 2'°-152"-992 _ 212 _

= 4
~ 53000 53000 53
4. If C, stands for "C, then the sum of the first (n + 1) terms of the series aC, — (a + d) C, + (a + 2d)
C,-(@a+3d)Cy+ ..., is equal to ..........

Sol. Answer (0)
aCy—(a+d)C;+(a+2d)C, —(a+3d)Cs +....
=a(C,-C;+C,-C5+....)—d(C,; —2C, +3C; —4C, +....)
=ax0-dx0=0
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5. In the expansion of (1 + x)10=10C + 1°C,x + 1°Cx2 + ... + 1°C, x'°, the value of

10 10 10 10 10
528 ZCO— 3C1+ fz_ §3+ ..... + 1C21° is equal to ..........

Sol. Answer (4)
(1+x)19="1°¢C, +"°C,x +1°C,x? +.....+ 1°C, o x"°
x(1+x)1% = 19C,x +1°C,x? +1°C,x% +..... + 1°C; x"!

J.x(1+ x)1°dx = .f(mCO +1°C1x+10C2x2 +...)xdx

J.x(1+x)1°dx = j(1OCOx+1°C1x2+ ..... 19C, o x"ydx
2 3 4 12
[x(+x)0dx = 1°C, 7 +1%C, T +70C, %+ . +70C, T+ k
2 3 4 12
11 11 2 10,3 10 12
- x(0+x) —I(1+X) dx = 10COX—+&+ ..... TS
11 11 2 3 12
11 12 2 10pn 3 10 12
xrx)  (A+x)* 10COX—+ LS )% S
11 132 2 3 12
Putx=0
_ 1k
132
X(1+X)11 ~ (1+X)12 ~ 10C X_2+ 10C1X3 . . 10C10X12 _L
- O -----
11 132 2 3 12 132
At x = -1
=0-= G, —10C1 + G, - G, oo +10ﬁ—i
2 3 4 5 12 132
R 10C0_10C1+10C2_10C3+ =L
2 3 4 5 77 132
10 10 10 10
528 Co— C1+ Cz— C3... =528><L=4
2 3 4 5 132
2010
2010 2010 2.
6. Let Za,xr =(1+x+x2+x3+ x*+ x5%02 and Zar =a, then the value of rzzo(;o - 1000 is ....
r=0 r=0 Zar
r=0
Sol. Answer (5)
2010
(1+x+x2+x3+ x4+ x5)02= > ax 0
r=0
2010
At x =1, 6%2 = Z;,)a, ... (ii)
r=
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Differentiating equation (i) with respect to x
= 402(1 + x + x2 + x3 + x* + x%) 401(1 + 2x + 3x2 + 4x3 + 5x%)
2010

= Y ra.x""
r=0

At x =1, we get

2010
2 r=0

Dividing equation (iii) by (ii)

2010

r.a
28, 402
= _(402)x6™' x15 == x15 =67 x 15 = 1005

2010 6402

2.2,
r=0

2010

S ra,

=0 — —
=0 —| — 1000 = 1005 — 1000 = 5

>a
r=0

7. The digit at tenth place of (81)'99(121)1%0 — 1 js
Sol. Answer (0)

(81)100 (121)100 _ 1

= (81 x 121)100 _ 1

= (99)2%0 — 1 = (100 — 1)2%0 — 1

Clearly the digits at units and tens place is 0.

n n 9
8. If (1+x)'=) a,x and by=1+2= and Hbr=1gi,, then nis
r=0 4 = '

Sol. Answer (9)

n

We have, (1+x)" :zarxr

r=0
a="C
n
Now, b, =1+ G
Cr—1
n!
(n—=r)
14 r'(n—r)!
n!

(n—r+1$!(r—1)!

=,IJr(n—r+1)!(r—1)! g n-r+
rt-(n-r)l r

_r+n-r+1_n+1
r r
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n+1 (n+1)
Hb H e

(n+1)" _10°
Now, ==~ =g
= n=9

2n
as,,4+a
2\3n + 1 — 2 n+ 2 ] _ 3r+1 3r+2 |;
9. If(1+x+ x9) =agtaxtax +.. aen+2x6 , then find the value of E as, (—2 jIS
r=0

Sol. Answer (0)
2\3n+1 = 2 n n+1 n+2
(1+x+x?p*'=g +ax+ax’+..a, x"+a,  x""'+a x°
putting x = m and «?, we get
2\3n+1 = = 2
(T+o+0?)P""=0=a,+an+an’+a+..+a, +a, o+a, o (1)

2 4\3n+1 = () = 2 2
(1+0*+0')P"=0=a,+a0*+an+a,+..+a, o*+a,, ,o.. (2)

Adding (1) and (2), we get

6n+2

2n

Z (283, — (83,41 +85,42)) =
r=0

10. Find the value of
"Cy-2"C, = "Cy-#"7'C, + "Cy - 2"C, = "Cy - 2" Cy4 ... +(-1)"- "C, - "C,, (where n e N)

Sol. Answer (1)
Value of given expression will be coefficient of x” in
["C(1+x)"="C (1 + x>~ 1+ "C (1 + X"~ 2+ ...+ (=1)"-"C (1 + x)]
Coefficient of x"in
(1T+X)TC(1+x)"="C,(1+x)"""+"C(1+x)" 2+ .+ (=1)"-"C ]
Coefficient of x"in
(1 +x)T(1 +x) - 1]"=1

2 2
1. If P_is the coefficient of x" in the expansion of (1+x)2 (1+%) (1+212j o if Po= (P +P,_,) then the

value of A.
Sol. Answer (4)

2 2
X X
Let (1+x)2(1+§) (1+2—2j =Py PX+PXP 4 4 PX 4 (1)

If x is replaced by E then

(52 (oo -en(gomle] o)

Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456



Solutions of Assignment (Level-Il) Binomial Theorem 135

12.

Sol.

13.

Sol.

Now, equation (1) becomes

2 r
(1+X)Z[PO+P1(§j P2(§j +...+P,(%) +..}:PO+P1x+P2x2+...P,x’x+...

Equating the coefficient of x, we get

ZP—; %+2P;:§ =P. =P +4P,_+4P,_,=2"P.

= F) — 22(’%“4 *_Fi—Z)
r 2" -1

If 100C, . 100C, + 100C, . 100G, + 100G, . 100G+ +100C . 100C, = %[20"098 ~1%°C,s ] then find the value

of A.

Answer (2)

(1+x)100= 1OOCOX1OO + 1OOC1X99 + o+ 100(;100

(1 +x)1°0 = 100C0 + 1O°C1X+ 100C2X2 + 4 1°0C100X1°°

= (1 + X)ZOO = (100C0X100 + 100C1X99 + 1OOCZX98 + .+ 100C
(100CO + 100C1X + 100C2X2 + .+ 1ooC1OOX100)

= (1OOC0 . 100C2 + 100C1 i 1OOC3 + 100C2 . 1OOC4 + .+ 100C98 4 1OOC100) = 200C
= x+y=20C,,

Where x = 1OOC0 . 100C2 + 1OOC2 . 100C4 ks 100C98 . 100C100

= 100G . 100 100¢ . 100 100 _ /100
and y = '""°C, C; + °C, Cy+ ...+ 0C,, Coo

100)

102

100 100 = (100> 4100 4 100> 499 100

Also (1 + x)"™°(1 — x)'%° = (1PCx' + TOC x> + .. + 190C, )

100 _ 100 100 2 _ 100 100

("°C, Cx+'0Cx* — .. +10C, x'%)

100> . 100> _ 100> . 100 100, 1000 _ 100> . . 100 =y _y=_100
Co C, C, C, + "™°C, VARV Ci Cio=X—-Y Cug

= 200 _ 100
= 2x=200C, - 100G,

= %[200098 100G, ]

Hence A = 2.
If°Cc,+3-°C, ,,+3-9C ,,+°C, ,,>"C, ,,then find the greatest possible value of n.
Answer (3)

We have

9Cn +3- 9Cn+1 +3- 9Cn+2 * 9Cn»«s = (gcn + 9Cn+1) * 2(gcn+1 * gCn+2) + QCn+2 +°C
=1C,,,+2:1C,,,+7°C,,;="C, ., +°C,,,+1°C, ., +°C,
=1C,,,+"C,,3="C

Hence the given inequality becomes 2C_, , > 12C_,,

n+3
n+3"

a2 (12)!
(n+3)(9-n)!~ (n+2)((10-n)!

7 . .
:>10—n>n+3:>n<5, but n is an integer.

Hence greatest value of n = 3.
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14. Find the unit digit in the expansion of (101)?°2 + (202)'" — (107)%.
Sol. Answer (0)

(101)%2 +(202)"" — (107)*®

(101)292 = (100 + 1)2°2

= 202C 100202 + . 202C

(202)101 = (200 + 2)101

= 101200101 + __ 101C,  (200)2100 + 2101

M(100) + 2101

2101 = 2(24)25 = 2[(24)(2%) ... (2%)25 times]. 2[6.6...6] 25 times

= Units digit is 2

Units digit in 2(24)%% is 2.

Also (107)% = (100 + 7)%

= 99C,100% + ... 99C,(100)7%8 + 7%

Now 79 = 73(74)%,

= 7374 74 ... 24 times)

= Unit digit is 3.

= Unit digit in (101)2%2 + (202)'°1 — (107)%°

= 1+2-3=0
15. Find the digit at the unit place of the number (1997)! + 31997,
Sol. Answer (3)

Clearly the digit at the unit place of 1997!is 0.

Also the digit at unit place of 3*is 1.

Now 31997 = (34)4° . 3

= The digit at unit place of 3'%7 is 3.

= The digit at unit place of (1997)! + 3% js 3

201100 + 1 = Unit digit is 1

o Qa d
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