MATHS FOR JEE MAIN & ADVANCED

| SOLVED EXAMPLES '

Ex. 1 Find

1 11
(a) The coefficient of x’ in the expansion of (axz + b—j
X

11
(b) The coefficient of x in the expansion of (ax _bsz
X

Also, find the relation between a and b, so that these coefficients are equal.

11
Sol. (a) In the expansion of (ax2 + bl—) , the general term is :
X

1 r all—r
r re(L) <, 2 e
bx b’
putting 22 —3r=7
3r=15 = r=5

6
a g

T6 = HCS —.X

bS

11
. . 1 . 9
Hence the coefficient of x” in (ax2 + b—) is 'Ca’b ™.
X

Note that binomial coefficient of sixth term is ''C..

11
(b) In the expansion of [ax _Lz] , general term is :
bx
L -1 ' a'”" 11-3r
T, ., = 11Cr(ax)11 (Q) =(-1) 11Cr?.x

putting 11 —3r=-7
Ir=18 = r=6
a

T7 — (71)6' llC6 b6 'X*7

11
1
Hence the coefficient of x in (ax —b—zj is "Ca’b ™.
X

Also given :
L By
Coefficient of x’ in (ax2 + —) = coefficient of x ' in (ax - _zj
bx bx
= llCSa6b75 :llC6a5b76
=  ab=1 > 'c,="'c,)

which is the required relation between a and b.
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1
Ex.2  Find the numerically greatest term in the expansion of (3 — 5x)'* when x = 5
Sol. Let r'and (r + 1)* be two consecutive terms in the expansion of (3 — 5x)"°
Tr* 1 2 Tr

15(:r 315—1‘ (‘ _ 5X|)r > 15(jr71 315—(r— 1) (|_ 5X|)r—1

(15)! sx |2 _3.(15)!_
(15-r)!r! 16-r)!(xr-1!

1
5.7 (16-1r)=23r
5
16 —r>3r
4r<16

r<4

Ex.3  Given T, in the expansion of (1 —3x)° has maximum numerical value. Find the range of 'x".

Sol. Using —-1<r< ntl
a a
1+ 1+
b b
6+:—uzs z
1+ 1+
—3x —3x
Let x| =t
21t 1<o< 21t
3t+1 3t+1
21t <3 4t_1£0zte[—l,lJ
3+l — 3t+1 34
21t >2 MZO:te(—m,—l}u[i,mj
3t+1 3t+1 3 15
. 2 1 1 2 2 1
Common solution te|—, — = xXe|l—, ——|Y| —, —
15 4 4 15 15 4

Ex.4  Find the last two digits of the number (17)'.
Sol. (I7H"°  =(289)° =(290-1)

=3C,(290)° —°C, (290)* + ........ +°C, (290)' -°C, (290)°
=3C,(290)°—°C, . (290)* + ......... °C,(290)* +5x290 -1
= A multiple of 1000 + 1449

Hence, last two digits are 49
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Ex.5

Sol.

Ex. 6

Sol.

Ex.7

Sol.

Find the number of rational terms in the expansion of (9" + 8"%)"*,

The general term in the expansion of (9" + 89! is

T = 1000C( L)moo*r N _ 1000 10007 r
r+1 r\ 94 86 T3 o2 25

The above term will be rational if exponents of 3 and 2 are integers

1000—r r )
It means 5 and 5 must be integers
The possible set of values of r is {0, 2, 4, ........... , 1000}

Hence, number of rational terms is 501

Show that the integer just above (\/5 + 1) is divisible by 2"*! for all n € N.

Let(\/3 +1)=(@4+2.3)r=22Q+B3y=1+f .. @)
where I and f are its integral & fractional parts respectively
0<f<l.

Now 0<\/§71<1
0<(+f3 -1 <1

Let (A3 -D»=@-23)y=222-By=r. ... (ii)
0<f<l1
adding (i) and (ii)

T+f+F=(/3+1)+(3 -1
=2 [2+ A3+ (2= 3)] =2.27["C, 2" +7C, 272 (/3 )+ .......]

I+f+f=2n"1k (where k is a positive integer)
0<f+f<2 = f+f=1
I[+1=2"""k

I+ 1 is the integer just above (\/5 + 1)* and which is divisible by 2°* .

S 1!
£ +x0= 3" Cx'  then prove that €7 +2.C3 43.C + et n.C =0

= ((n=1)Y
(1+xP=C,+Cx+CxX+CX+ ¥ Cx* )

Differentiating both the sides, w.r.t. x, we get
n(l+x)"'=C +2Cx+3Cx*+......... +nCx L (ii)
also, we have
(x+1)y=Cx"+Cx"'+Cx">+... <, (i)
Multiplying (ii) & (iii), we get
(C,+2Cx+3CxX*+........ FCXHCX+C X +CxX" 7+, +C)=n(1+x)""
Equating the coefficients of x"~!, we get
2n-1!
C(-DY?

Cl+2C5 +3C3+........ +n.C2 =n.?""'C,

n
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Ex.8: If(1+x)=C +Cx+Cx*+............. + ¢ x", then show that
@) C,+3C, +3°C,+.......... +3°C =4
(i) C,+2C +3.C,+....... +(n+1)C =2""(n+2).
ses C & + g & + + 1 Cn — L
(iii) T 3 ~ g T (=D ol nal
Sol. (i) (1+x)"=C+C x+Cx’+........... +Cx"
putx=3
C,+3.C +3>.C,+....... +3".C =4n
(ii) I Method : By Summation

LH.S.="C,+2.°C,+3.°C, + ...+ (n+1)."C,,

- Y (+D).C = 2r"C + 2'C,
=0 r=0 r=0

=n 2 "'Ci + 2"Co=n 2 4 2= 0 (n 4 2),
r=0 =0
I1 Method : By Differentiation
(1+x)=C+Cx+Cx’+.... +Cx

Multiplying both sides by x,
X(1+x)=Cx+Cx*+Cx*+... +C x*

Differentiating both sides

RHS

(1+x)+xn(1+x)"'=C+2.Cx+3.Cx°+....... +(n+1)Cx"

putting x = 1, we get

C,+2.C,+3.C,+ . 4(n+1)C,=2"+n . 20!

C,+2C +3.C +..... +(n+1)C =2""(n+2) Proved
(iii) I Method : By Summation
LHS.=C ) + & 5 + +(=1) Ca
HS.=C -5 3 T g e (7)'n+1
N " N , +1 ., -
ST ) N A B Sl ) LR {n C, = ‘cm}
r=0 r+1 n+l r=0 el r+1
— 1 n+lC n+lC +n+lC + ln n+1C
~ [ = , S e 1. il
— L n+lC +n+1C n+1C + + 1 n n+1C +n+1C
_n+1[_ 0 = B RO (=D, e o)

_ L —R.HS. since { _nHle gl ol o +...+(—1)n Lle :0}
H+1 s 0 1 2 n+l1

3
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IT Method : By Integration

(I+x)"=C +Cx+Cx+...+Cx"
Integrating both sides, within the limits — 1 to 0.

n+1]° 2 3 n+1 0
[&} = |:COX+C1X—+C2X—+ ..... +C, = }
. 2 3 1

n+l "n+1

1 C, C , C
— -0=0- |-Co+=-——+.. 1“*—“}
n+l [ 2 D n+1
Cfg-i-&* + 1" n__ Pr d
T 3 e -1 il n+ rove

Ex.9  Prove that (Z"CO)2 - (2“C1)2+ (anZ)L N (2“C2n)2 =(-1)" 2“Cn
Sol.  (1-x)"=%C,—"Cx+"C,x’— .. +(-1)"""C, x™" ()
and  (x+1)"="Cx"+2Cx"" +2Cx" +..4+7'C,, ee(i)
Multiplying (i) and (ii), we get
x*-1)"= (Z“C0 -C Xt t (—1)"2“C2nx2“) X (anOin +2C lxz"’1 + ...t 2nCzn) ....(iii)
Now, coefficient of x*" in R.H.S.
—_ (ZnCO)Z _ (ZnCI)Z + (ZnC2)2 - + (_l)n (2nC2n)2
> General term in L.H.S., T, =>'C (x*)*" (1)’
Putting 2(2n —r) = 2n
r=n
Tn+1 — ZnCnXZn(il)n
Hence coeffiecient of x** in L.H.S. = (-1)""C_
But (iii) is an identity, therefore coefficient of x*" in R.H.S. = coefficient of x> in L.H.S.
= (ZnCO)Z _ (ZnCI)Z_,’_ (2nC2)2_ + (_l)n (2nC2n)2 = (_l)n' ZnCn

11
Ex.10 In the expansion of (1 +X +lj , find the term independent of x.
X

1 11)! e
Sol. (1+x+zj > D " (x)* (ZJ

X r1+r2+r3:11r1 !I‘Z!I‘3! X

The exponent 11 is to be divided among the base variables 1, x and ; in such a way so that we get x°.
Therefore, possible set of values of (r , 1,,1,) are (11,0, 0), (9, 1, 1), (7, 2,2), (5, 3, 3),(3,4,4), (1, 5, 5)
Hence the required term is

an! an! an! an! ant ant

ant D o 7t 7200 7 533 T e T nsis 7

ant 20 oan 4 an! 6! an! 8! ! (10)!
Sl 7t 7 220 T s16r - 3130 T 3181 - 414 T 1m0t - 51517

=1+11C,.2C,.7'+1C,.“C,. "+ 'C,.°C, . "+ ''C, .*C,. 7* + IC,, . "C,. T°

5
=1+ 2."'C,, .2C .70
r=1
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Ex. 11

Sol.

Ex.12

Sol. (a)

(b)

f(1+x)=C/+C x+ sz2 + .. + C x" then show that the sum of the products of the C/'s taken two at a time

2n!
2.nln!

represented by : z z CC; isequal to 2" —

0<i<j<n
Since (C, + C, +C, +...+ C_, +C )’
=C;+C; +C;+...+C}_, +C2 +2(C,C, +C,C, +C,C; +...+C,C, +C,C,+C,C, +...
+C,C+C,C,+C,C+..+C,C +...4C_C,)
@2")Y="C,+2 £ £ CC,

0<i<j<n

_ 2n!
_ n2n-1 _
Hence * > CC=2
2n n—1 1
If (1+x+x%)" = 2 a,X" _ then prove that (a)a=a,  (b)Da = 5(3" -a,)
=0 r=0
We have
n 2n
(1+x+x2) =Zarxr (A)
r=0

1
Replace x by —
X

1 1Y & (1Y
I+—+—| = —
() -2l

2n
n
= (x2 +x+1) :za,xz"*r
r=0
2n 2n 5
r n-r .
= D ax =) a.x (Using (A)}
r=0 r=0
2n-r

Equating the coefficient of x™ " on both sides, we get

a, =afor0<r<2n.

2n-

Hence a=a, .
T 2n-r

Putting x=1 in given series, then

= n
a,ta ta,*.... +a, =(1+1+1)
—n1n
a,ta ta,t..... +a, =3 (1)
But a=a, for0<r<2n

series (1) reduces to

—1n
2(a,*a, ta, ... +a _)+a =3"
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Ex.13  Find the value of e correct to four places of decimal.

X X2 X3

Sol. e=1+ 1—!+2—!+§+....tooo ...... @)

putting x = (—%) in (1), we get

SR U 0 B N R Y 0 &
e 5= ,5 o 5 3 5 a1 5 ...tooo

2 221 221 201
-—+

= =] =t — ...

¢ 10 2!0'10° 31'10°  4!'10°
= e»=1 -0.200000+0.0200000-0.001333 +0.000066
= e %=0.8187 (correct to 4 decimal places)

Ex. 14 If (6J€ + 14)2n+1 = [N] + F and F = N — [N]; where [.] denotes greatest integer function, then find value of NF.

Sol.  Since (66 +14)"" = [N]+F
Let us assume that f = (6\/3—14)2"”; where 0 < f < 1.
Now, [N]+F—f = (646 +14)"" = (646 -14)""

=3[ ¢ (6v6)" )+ ¢, (6v6)" 14y +..
= [N] + F — f = even integer.
Now O0<F<landO0<f<1

o) -1 <F-1f<1 and F — fis an integer so it can only be zero

Thus NF = (6\/g+14)2n+1 (6\/6_14)2n+1 _ 202n+1'
Ex.15 Ify> 0, then prove that

3 5
1) 1{y-1 1{y-1
log,y=2 [( Y ]+ —( Y ] + —[ )/ j S R } and calculate log_ 2 to three places of decimal.
y

3(y+1 S5 y+1

1+ ) 4
Sol. Weknowlogc(l—xj—z[x+x?+x?+ ..... toooj

-X
1 1+Y7i vy 1(y1} 1fy-1Y
Puttingx:y—,weget log YT =2 AL B T DA
y+1 ‘1 -1 y+1 3{y+1) 5{y+1
y+1 B

3 5
-1 1{y-1 1{y-1
log y=2| YL e (2=t L L y=t)
e y+1 3{y+1 S5\ y+l1

iney=2,we gt og, 22| $+3( 1] 4 (3] | < Ze(3] + 44 v <0
VA 3733) T53) Tl T3] \3) Tsle) T T
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Exercise # 1 - [Single Correct Choice Type Questions]

1.

10.

11.

12.

The sum of the co—efficients in the expansion of (1 — 2x + 5x?)" is 'a' and the sum of the co—efficients in the
expansion of (1 +x)*™isb . Then -
(A) a=b (B) a=b? (C) a®=b (D) ab=1

Ifthe coefficients of x” & x® in the expansion of [2 + %} are equal, then the value of n is -

(A) 15 (B) 45 (©) 55 (D) 56

5
The value of the expression ¥'C, + z 27IC, is equal to:

(A) 47C5 (B) 52C5 ! © Szc4 D) 49c4

The last two digits of the number 3%* are -
(A) 81 (B) 43 (©) 29 (D) 01

The sum of the binomial coefficients of [2){ + 1—} is equal to 256 . The constantterm in the expansion is -
X

(A) 1120 (B) 2110 (C) 1210 (D) none
If | X | <1, then the co-efficient of x" in the expansion of (1 +x + x>+ x> +....... )is

(A)n (B)n-1 (©n+2 (D)n+1

100
Number of rational terms in the expansion of (\/5 i % ) is -

(A) 25 (B) 26 (©C) 27 (D) 28
1 1+2 1+2
Sum of the infinite series —+L++—+3 b ... to o
21 3! 4!
e e
(A) 3 B)e ©) ) (D) none of these

If ‘a’ be the sum of the odd terms & ‘b’ be the sum of the even terms in the expansion of (1 +x)", then
(1-x?)" is equal to -
(A) a®2-b? (B) a?+b? (C) b*-a? (D) none

The greatest integer less than or equal to (/2 + 1) is

(A) 196 (B) 197 (©) 198 (D) 199
Tl e St

If an el , then rarel equals -

(A)(n-1)a (B)na_ (C)na /2 (D) none of these

n-1 nCr

r=0 nCr + nCHl

A 2 B ntl C)(n+1 2 D nin-b

()2 ()2 (©)(n )2 ()2(n+1)
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5
13. Let the co-efficients of x"in (1 + x)* & (1 + x)* ' be P & Q respectively, then (%j =

(A)9 (B)27 (C) 81 (D) none of these
47 52—
14. [ ]+Z[ J):[x],theni—
4 a 3 y y
(A)11 (B) 12 (©)13 (D) 14
. .1 1 1 1
15. Find the sum of the series —— >+ .= T T
2 2x2° 3x2° 4x2
3 2 4
(A) log, E (B) log, g (C) log, 7 (D) none of these
¢, ¢C C C,
16. 0+ L4 24 L+ =10
6 1 5 3 11 is equal to (here C ="'C)
ol 21 31 3 _q
A) — B) — C)— D) —
()11 ()11 ()11 ()11
17. If(1+x)%=a +ax+ax’+...+a x'", then value of
(a,—a,ta,—a +a,—a ) +(a —a ta,—a +a)is
(A) 210 B)2 (C)2% (D) None of these

7
1+J4x+1} _{1— dx+

;
1
18. The expression ! is a polynomial in x of degree -
JAx+1 2

2
A7 (B) 5 ©4 D)3
19. Find numerically greatest term in the expansion of (2 + 3 x)?, when x = 3/2.
(A)9Cq.29.(3/2)12 (B)°C,. 2°.(3/2)® (C)°C5.29.(3/2)10 (D)°C,.2°.(3/2)8

1010 15
20. The value of Z( j( j is equal to -
r=0

r \14—r
(A) 2C, (B) 2Cy; (C) 2C, (D) 2Cy,
10 10 < IOC
21. The value of the expression(zmcrj (Z(—l) Z—KKJ is
r=0 K=0
(A)2" (B)2* O1 (D) 2°

8
22. Ifk € R and the middle term of (% + 2) is 1120, then value ofk is:
(A)3 (B)2 ©)-3 (D)-4

23. Let R= (5\/5 +11)3 =7+ f, where I is an integer and f is the fractional part of R, then R - f is equal to -
a) 2% (B) 3! (C) 22 (D)1
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24.

25.

26.

27.

28.

29.

30.

1 1+2 1+2
Sum of the infinite series —+L++—+3 + ... to o©
201 3! 4!
e e
(A) g (B)e ©) 5 (D) none of these

3 11
The term independent of x in the product (4 +x + 7x2)[x - —j is -
x

a)7.1¢, () 36, ¢, (©) 3. My (D) -12.211

n
BN - ..
—= st

2

If the second term of the expansion {a”” + L} is 14a%2, then the value of
=
(A)4 B)3 ©O)12 D)6

1 1 1 1

L= 3131 stam-s1 " e

If ne N& niseven, then

21‘1—1

(A) 20 (B) ol (C) 2™n! (D) none of these

. . 1 <
If the 6™ term in the expansion of [W +x” log,, x} is 5600, then x =
X

(A)10 (B)8 O11 D)9

The greatest terms of the expansion (2x + 5y)"* whenx=10,y=2 is -

(A) BC,.20°.10° (B) *C,.207.10* (©) BC,.20°.10* (D) none of these

18 +7° +3.18 .7 .25 .
3°46.243 . 2+415.81.4+20.27 .8+15.9.16 +6.3.32 + 64

A1 (B)2 (0)3 (D) none

The value of,
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Exercise # 2

1. Let(1+x?)*(1+x)"=A +Ax+A X +... If A,A,A, areinA.P. then the value ofnis -
A2 (B) 3 ©5 ™7

2. If the coefficients of three consecutive terms in the expansion of (1 + x)" are in the ratio of 1 : 7 : 42,
then n is divisible by -
A9 B) 5 03 D) 11

3 The sum of the co—efficients in the expansion of (1 — 2x + 5x?)" is a and the sum of the
co—efficients in the expansion of (1 + x)2" is b. then:
(A)a=b (B) (x —a)? + (x—b)? =0, has real roots
(C)sin2a+cos?b=1 (D)ab=1

4. If (1 +2x +3x?)10=a,+a;x +a,x> +.... +a,;x?’, then :
(A)a, =20 (B)a, =210 (C)a,=8085 (D)a,,=22.37.7

5. Letne N.If (1 +x)"=a ,+tax+ax +.... +ax"anda _,,a ,,a  areinAP,then -
(A) a,a,a arein AP (B) a,a,a arein HP (C)n=7 (D)n=14

6. In the expansion of (x +y + z)»
(A) every term is of the form 23C_. 'C,. x?5 7. y"—k zk
(B) the coefficient of x3 y° z%is 0
(C) the number of terms is 325
(D) none of these

30
7. In the expansion of [xZ/ 2 - %J , a term containing the power x'* -
X
(A) does not exist (B) exists and the co-efficient is divisible by 29
(C) exists and the co-efficient is divisible by 63 (D) exists and the co-efficient is divisible by 65
1+x Y
8. The coefficient of x* in (1 X) Ix|<1,is
—X
(A4 (B) 4 (©)10+1C, (D) 16
9. The value r for which (30 )(13)+(30 }(15)4 .. +(39)(15) is maximum is/are -
ro\r r—1/\1 0 J\r
(A)21 (B)22 (©)23 (D)24
1 20
10. In the expansion of %/Z+—]
’ [ G
(A) the number of irrational terms is 19 (B) middle term is irrational
(C) the number of rational terms is 2 (D) 9th term is rational
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

The number 101! — 1 is divisible by -
(A) 100 (B) 1000 (C) 10000 (D) 100000

If the expansion of (3x + 2)7"2 is valid in ascending powers of x, then x lies in the interval.

(A)(0,2/3) (B) (-3/2,3/2) (0) (-2/3,2/3) (D) (—0,-3/2) U (3/2, )
7°+ 97 is divisible by :
(A) 16 (B)24 (C) 64 (D) 72
g g V2 )
In the expansion of (x3 +3.27 Y j -
(A) there appears a term with the power x? (B) there does not appear a term with the power x2
(C) there appears a term with the power x (D) the ratio of the co-efficient of x* to that of x~* is %

If(9 + \/%)n =1+f, where I, n are integers and 0 <f< 1, then :

(A) Iis an odd integer (B) L is an even integer

(©)A+H(1-DH=1 anl—ﬁ{9—ﬁ%f

Ifthe co-efficients of rth, (r + 1)th, and (r + 2)th terms in the expansion of (1 + x)'* are in A.P. then r is/are
(A5 B)12 ©10 D)9

If recursion polynomials P (x) are defined as P,(x) = (x —2)%, P, (x) = ((x — 2)? - 2)?

Py (x)=((x-2)? =2)2-2)*.......... (In general P, (x) = (P, _, (x) —2)? then the constant term in P, (x) is
(A4 B)2 (O)16 (D) a perfect square
Fl+x+x*+x%)'%=a +ax+tax’+.... +a, x>, then -

(A)agta; ta,+as+.. + a5, is divisible by 1024

(B)agta,ta, ... taggp=a; Tagt..... T a,599

(C) coefficients equidistant from beginning and end are equal
(D)a; =100

3 n
Ifthe 6 term in the expansion of (5 + ?] when x =3 is numerically greatest then the possible integral value(s)

of n can be -

(A) 11 (B) 12 (©) 13 (D) 14

The sum of the coefficient in the expansion of (1 + ax — 2x%)" is

(A) positive, whena< 1 andn=2k, k e N (B) negative, whena<1andn=2k+ 1,k e N
(C) positive, whena> 1 andn € N (D) zero, whena=1

The co-efficient of the middle term in the expansion of (1+x)* is -

1.3.5.7....2n -1
@n-1

(A) , (B) *C,
n!

©) (n+1) (;I+22; (n+3)....(2n-1) (2n) D) 2.6.10.14...... (4n—6) (4n-2)
230 (n—Dn 1.234...(n=-D.n
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These questions contains, Statement I (assertion) and Statement II (reason).

(a) Statement-I is true, Statement-I1 is true ; Statement-1I is correct explanation for Statement-I.

(b) Statement-I is true, Statement-II is true ; Statement-II is NOT a correct explanation for statement-I.
(c¢) Statement-I is true, Statement-I1 is false.

(d) Statement-I is false, Statement-11 is true.

[Assertion & Reason Type Questions]

1. Statement-I : The greatest value of 4OC0 . 6OCr + 4OC1 . 60Cr_1 ........ 40C40 . 60Cr 4018 100C50
Statement-II : The greatest value of 211Cr, (where r is constant) occurs at r = n.

2. Statement - I : Ifnis even, then **C +*'C, +>'C, +....... +2C =20
Statement - II : C, +2°C_+>C_+....... +2C, =2

3. Statement-I : Coefficient of ab8c3d? in the expansion of (a+ b + ¢ + d)!4is 180180

Statement-II : General term in the expansion of (a; +a, +a; + ..... +a )=
where nj + n, +n3 + ... +n =n
4. Statement - I : Any positive integral power of (\/5 —1) can be expressed as /N —+/N—1 for some natural
number N > 1.

Statement - I : Any positive integral power of J2 —1canbe expressed asA+ B 2 where A and B are integers.

5 Stat t-I:Ifx=0C_, +0flc  +n¥2Cc 4 + 2nC L int
. atement-1 : If x = "C__, 1 ] T oeeeeeeeene _ 1 18 1nteger.

Because
Statement-II : °"C, + "C_, = n+1Cr and "C_ is divisible by n if n and r are co-prime.

" (2m)!
6. Statement - I : The term independent of x in the expansion of (x+l+2) is E n?))z .
X m!
Statement - 11 : The coefficient of X" in the expansion of (1 + x)"is "C, .
1 O 15 r _15-r 1
7. Statement—l:Ifq=§andp+q=1,then Zr Cp'q’ " =15 ><§=5
=0
Statement-IL : If p+q=1, 0 <p <1, then Zr "C,p'q"" =np
r=0

8. Statement - I : Ifnis an odd prime then [(J§+ ZT} —2m1is divisible by 20 n, where [.] denotes greatest

integer function.

Statement - I1 : Ifnisprime then"C,"C,, ...... "C,__, must be divisible by n.
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Exercise # 3

Following question contains statements given in two columns, which have to be matched. The statements in
Column-I are labelled as A, B, C and D while the statements in Column-II are labelled as p, g, r and s. Any given
statement in Column-I can have correct matching with one or more statement(s) in Column-II.

GV

(B)

©

D)

A
(B)

©
D)

(A)

(B)

©
(D)

column-I

(2n+1)(2n+3)(2n+5)....... (4n—1) is equal to

C, 2.C, 3.G
e S
CO Cl CZ

hereC stand for "C_.

+ o + L s equal to

n-1

If(C,+C)(C,+C)(C,+C)).....(C_,+C)

=m.CC_C,...C_,, then m isequal to

If C_are the binomial co—efficients in the expansion of

(1 +x)", the value of ZZ(i+j) C.C, is

i=1j=1

Column -1

If (r + 1) term is the first negative term in the expansion

of (1 +x)"2, then the value of r (where | x | < 1) is
The coefficient of y in the expansion of (y*> + 1/y)’ is
"C. is divisible by n, (1 <r<n)ifnis

The coefficient of x* in the expression
(1+2x+3x2+4x3+.....uptooo)? isc, (c € N),

thenc+ 1 (where|x|<1) is

Column -1

Ifx=(7 + 4x/§)2n =[x] +f, thenx (1 - )=

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

then n is equal to
value of *C *C, - *C *C,+ *C*C, - “C,*C +*C'C  is

If x is very large as compare to y, then

. X X y2
the value ofk in =1+ =
X+y yxX-y kx

column-II
(n+1)"
® 0
@  n.2".(2-1)
(4n)! n!
(©) 2" (2n) ! 2n) !

O)

®
@

@)
O)

®)

@

(r)
(s)

n(n+1)
2

Column —1II

divisible by 2

divisible by 5
divisible by 10

a prime number

Column - I1

6

3
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Part # 11 ) [Comprehension Type Questions] -

Comprehension # 1

2n
If n is positive integer and if (1 + 4x + 4x2)n = Z arxr , where a;'s are (1= 0, 1, 2, 3, ..... , 2n) real numbers.
r=0

On the basis of above information, answer the following questions :

n
1. The value of 2 Z ay, is -
r=0
(A)9n—1 (B) 9"+ 1 (C)yom-2 (D)9 +2
n
2. The value of 2 Z Arr_1 s -
r=1

(A)9n—1 (B) 9"+ 1 (C)on-2 (D)9 +2
3. The value of a, , is -

(A) 220 (B) (n — 1).220 (C) n.2n (D) (n + 1).22n
4. The value of a, is -

(A) 8n (B) 8n2 — 4 (C) 8n? — 4n (D) 8n—4

Comprehension # 2
LetPbe aproduct givenby P=(x+a ) (x+a,)........ (x+a)
n
and LetS =a +a,+.... +a = zai Sy = Zzai'aj’ S, = z z Zai.aj.ak and so on,
i=1 i<j i<j<k
then it can be shown that
P=x"+8 x*'+8 x" 2+ ... +8S,.

1. The coefficient of x® in the expression (2 + x)* (3 + x)* (4 + x)* must be

(A)26 (B)27 (©)28 D)29
2. The coefficient of x> in the expression (x — 1) (x*—2) (x* —3) .......... (x2°—20) must be

(A)11 B)12 (©)13 D) 15
3. The coefficient of x*® in the expression of (x — 1) (x —2) ......... (x—100) must be

(A) 12+22432+....... +100?
B)(A+2+3+....... +100)2—(12+22+32+....... +100%)

(D) None of these
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Comprehension # 3

Consider, sum of the series ZZ (i) ()

0<i<j<n

In the given summation, i and j are not independent.

In the sum of series Z z f(d) f(y) = Z[f (i)(z f( j)D iand j are independent. In this summation, three types of

i=1 j=1 pan o

terms occur, those wheni<j,i>jandi=j.
Also, sum of terms when i <j is equal to the sum of the terms when i > j if f(i) and f(j) are symmetrical.
So, in that case

> YOG = TXLOMD) + T IO + TIr0G) =2 LEFOID + X O
i)

i=l j=I 0<i<j<n 0<i<j<n 0<i<j<n i=j

n

PRROHOEIWRILLE)
= YY) = =

0<i<j<n

2

When f(i) and f(j) are not symmetrical, we find the sum by listing all the terms.

Zz ne, “Cj is equal to

0<i<j<n
2% ¢ 22 4 2C 2% _nC 2% 4 nC

A) ——— B ——& c)—= D) ——=»
(A) 5 (B) > ©) 5 (D) 5

n m

n m

Z Con-"Cois equal to

m=0 p=0
(A)2-1 (B) 3 (C)3~1 (D)2"
ZZ(“ci+“cj)

0<i<j<n
(A)n2" (B) (n+ 1)20 (C)(n—1)2 (D) (n+1)27-1
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Exercise # 4

1.

10.

11.

12.

13.

14.

If the coefficients of the r™, (r +1)" & (r +2 )™ terms in the expansion of (1 +x)'*are in AP, find .

n
In the binomial expansion of [%/5 + %j , the ratio of the 7th term from the beginning to the 7th term from the
3

endis 1:6;findn.

2n 2n
If X a,(x-2) =) b,(x—3)" &a, =1 forall k > n, then show that b =>"'C__

r=0 r=0
Which is larger : (9939 +100°%) or (101)%:
Prove that: *'C + "?C+ "°C +.....+'C="C_..

Prove that the co-efficient of the middle term in the expansion of (1 + x)?" is equal to the sum of the

co-efficients of middle terms in the expansion of (1 +x)2"~ 1,

(4n—1)!

Prove that : (2"C1)2 +2. (ZnCZ)Z +3.(2nC3)2+ ..... +2n. (chzn 2= [(2” _ 1) ']2

If °C . x(1-x)¥+2.%C x*(1 -x)*+3%C, x*(1 =x)"" +...... +40.“C, x*=ax+Db, thenfind a & b.
X 2\
Find the index 'n' of the binomial (E + gj if the 9t term of the expansion has numerically the greatest

coefficient (n € N).

n+l
Provethat:ﬂ+5+2+ﬂ+ ''''''' 4 C, _ l+4n 2
2 3 4 n+2  (n+1)(n+2)

/1 i 2 3 4 n+2 n2 o
(14 xy= Y Cx” thenprove that: 2-Co , 2G  2°C, 2"C, 3" -2m-5

pary 12 23 34 (n+)(n+2) (n+)(n+2)

CyC, Cy e Cyy (n+1)"

(Co+C)) (Cy+Cy) (Cy+Cy) (Cy+Cy....... (C

n-1 n

n
Prove that Z "Cy sinKx. cos (n-K)x=2"!sinnx.
k=0

C,—2C, +3C,—4C; +.... + (1) (n+1) C,= 0
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15.

16.

17.

18.

19.

20.

If(1+x)"=C,+C;x+C, X2+ + C, x", prove that
2n)!
() CCytCCyt ot Cy 5 Oy —l
(n+3)!(n-3)!
2n)!
() CuCHCCopyF o PO e ) L
(n+1)!(n-r)!
(i) C2-CR+CR2—Cl+....... +(-1)"C2=0o0r (-1)"2C,, according as n is odd or even.
Prove the identity - } + 11 :2"+221 )
n+ Cr n+. Cr+1 2n+1 nCr
2 3 4 .
Ify = [X_X?JFX?—XTJF--.IO OOJ and | x | <, prove that x = (y+%+%..to ooj,

2001\ n 2n—1
P that : —
rove tha %( . ](r+2] (n—zj

(1Y 201y 31Y!
Find the sum of the following infinite series : 5(—} +—(—j +—(—) +

5 35 45

“fn-1\n 2n—1
P that : =
et 3071105

3
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Exercise #5 2 Part#1 > [Previous Year Questions] [AIEEE/JEE-MAIN]

10.

11.

The coefficient of x® in (1 +2x +3x*>+.....)?is : [AIEEE 2002]
(A)21 B)25 (©)26 (D) none of these
The number of integral terms in the expansion of (\/g +4/5 )256 is: [AIEEE 2003]
(A)32 (B)33 (©)34 D)35
27
Ifx is positive, the first negative term in the expansion of (1+x) 7 is: [AIEEE 2003]
(A) 7th term (B) 5th term (C) 8thterm (D) 6th term.
The coefficient of the middle term in the binomial expansion in powers of x of (1 + ax)*and of (1 — ax)® is the same,
if oo equals : [AIEEE 2004]
A) -2 HD o) -= D)2
(A) =3 )3 © 15 ®)
The coefficient of X" in the expansion of (1 + x) (1 —x)" is- [AIEEE 2004]
A) (n— B) (- —-n 1) (n— D)D" 'n
(A)(n-1 (B) =D (©) D™ (n-1)? (D) (=1t
1 < r t, .
Ifs, = Z:‘) oy and t, = Z:‘) e then o is equal to- [AIEEE 2004]
= r r= T n
n n 2n-1
@5 ®) 7 -1 (©)n-1 (D)
Ifthe coefficients of ', (r + 1)® and (r +2)™" terms in the binomial expansion of (1 +y)™ are in AP, then m and r satisfy
the equation : [AIEEE 2005]
(A)m?>—m(4r—1)+4r*+2=0. (B) m*— m(4r+1)+4r2-2=0.
(CO)ym? —m(4r+1) +4r*+2=0. (D) m?>—m(4r—-1)+4r>*-2=0.
6
The value of *C, + Z C, s [AIEEE 2005]
r=1
A)*C, (B)*C, ©*c, D)*C,
S
(1+x)3/2 —(1+2xj
x is so small that x* and higher powers of x may be neglected, then may be approximated as
Ifxi 11 that x* and high f b lected, th RN b i d
-X
[AIEEE 2005]
X 32 3 3 3,
(A) 52X (B) -=x (©) 3x+>x7 D) 1-=x
2 8 8 8 8
If the expansion in powers of x of the function . isa taxt+tax’*+ax®+.... ,thena is:
(I-ax)(1-bx) ° © 2 7 "
[AIEEE 2006]
an _bn an+1 _bn+1 bn+1 _an+1 bn _ an
A B) —— C)—— D
()b—a (B) b a © P ()b—a

For natural numbers m, nif (1 -y)" (1 +y)’=1+ay+ay*+...anda =a,= 10, then (m, n)is :
[AIEEE 2006]
(A)(35,20) (B) (45,35) (©)(35,45) (D) (20,45)
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12.

13.

14.

15.

16.

17.

18.

19.

20.

The sum of the series *’C, —*°C, +*’C, - *C,+ ...+ *°C  is [AIEEE 2007]
1
(A)-*C,, (B) 5 *C, (©)0 (D)*C,,
n
Statement-1: " (r+1)"C,=(n+2)2""! [AIEEE 2008]
r=0

n
c . — -1
Statement-II : Z(; (r+1)"Cx'=(1+x)"+nx(1+x)"
r=
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

10 10 10

LetS,= 2 j(j—=1) “C,S,= >j “CandS,= D j* "C, [AIEEE 2009]
j=1 j=1 j=1

Statement -1 : S; =55 x 29,

Statement -11 : S, =90 x 28and S,=10x 28,

(A) Statement -1 is true, Statement-2 is true ; Statement -2 is not a correct explanation for Statement -1.

(B) Statement-1 is true, Statement-2 is false.

(C) Statement -1 is false, Statement -2 is true.

(D) Statement -1 is true, Statement -2 is true; Statement-2 is a correct explanation for Statement-1.

The coefficient of x” in the expansion of (1 — x — x>+ x*)is : [AIEEE-2011]
(A)144 (B)—132 (C)-144 (D) 132
2 2
If n is a positive integer, then (\/§+1) g (\/5—1) ! is: [AIEEE-2012]
(A) an irrational number (B) an odd positive integer
(C) an even positive integer (D) a rational number other than positive integers
. . , x+1 x—1 V.
The term independent of x in expansion of N T8 is: [AIEEE -2013]
X7 -x"+1 x-x
(A)4 (B) 120 (©)210 (D)310
If the coefficients of x3 and x* in the expansion of (1 + ax + bx*)(1 — 2x)'® in powers of x are both zero, then (a, b)
is equal to : [JEE Main 2014]
(A) (16, Ej (B) (14, Ej ©) (14, ﬂj (D) (1 6, ﬂj
3 3 3 3
50

The sum of coefficients of integral powers of x in the binomial expansion of (1 - 2\/; ) is [JEE Main 2015]
(A)l(350 \ 1) (B) 1(250 +1) (C)l(350 . 1) (D)l(350)

2 2 2 2

. . 2 4Y : .
If the number of terms in the expansion of | 1 — —+—| ,x # 0, is 28, then the sum of the coefficients of all the
X X

terms in this expansion, is : [JEE Main 2016]
(A)2187 (B)243 (©)729 (D)64
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[Previous Year Questions][IIT-JEE ADVANCED]

A

1. If in the expansion of (1 +x)™ (1- x)", the coefficients of x and x? are 3 and — 6 respectively, then m is
[IIT-JEE - 1999]

(A)6 B)9 (©)12 (D) 24.
n n n
2. For2<r<n, +2 + = [ITT-JEE-2000]
T Ir— 1 r— 2
n+l n+l n+2 n+2
(A) (B)2 ©)2 (D)
r—1 r+1 r r
n
3. For any positive integer m, n (with n > m), let( J =1C_. Prove that
m

n n-1 n-2 m n+1 .
+ + +o..F = . Hence or otherwise, prove that
m m m m m+1

n n-1 n-2 m n+2
+2 +3 +..+(@m-m+1) = . [IIT-JEE 2000]
m m m m m+2
4. In the binomial expansion of (a — b)", n > 5, the sum of the 5t and 6 terms is zero. Then
a/b equals: [IIT-JEE-2001]
n->5 n — 4 5 6
(A) (B) — © 7 2 D) s
m
5. The sum Z 1_0 4 , (where [pJ =0, if p <q) is maximum when 'm"'is :
i=o \U1 m — i q
[IIT-JEE-2002]
(A)5 (B)10 ©)15 (D) 20
6. Coefficient of 24 in (1 +t2)12 (1 +t12) (1 +t**) is : [IIT-JEE-2003]
(A)12C+3 (B) 12C,+1 (C)12C, (D) 12C¢+2

e )

[IIT-JEE-2003]

8. If ®PC = (k*-3)"C_, then an interval in which k lies is [IIT-JEE-2004]

(A) (2, %) (B) (—o,-2) (©) [V3.45] D) (+3.2]
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10.

11.

12.

13.

The value of [IIT-JEE-2005]
30) (30 30) (30 30) (30 300 (30)
o lli0) 11 11102 [l | = a0 13018
A (60) By [ ol D) None of th
(A {50 ()10 ()15 (D) None of these
Forr =0, 1, ..., 10, let A, B_and C_denote, respectively, the coefficient of x" in the expansions of
10
(1+x)°, (1+x)®and (1 +x)*.Then Y, A.(ByB, —CjpA,) isequal to [IIT-JEE 2010]
r=1
(A) BIO_CIO (B) AIO (B210 - CIOAIO) ©0 (D) CIO_BIO
Coefficient of x'! in the expansion of (1 + x?)*(1 +x3)’(1 +x*)'%is [JEE Ad. 2014]
(A) 1051 (B) 1106 (©)1113 (D) 1120
The coefficient of x° in the expansion of [JEE Ad. 2015]

(I+x)(1+x)(1+x%)...(1 +x'%)is.

Let m be the smallest positive integer such that the coefficient of x? in the expansion [JEE Ad. 2016]
(A +x)?+(1+x)P°+...+(1+x)*+(1+mx) is 3n+ 1) °'C, for some positive integer n. Then the value ofn is
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-

) 4
AR A, R,
SECTION -1 : STRAIGHT OBJECTIVE TYPE

6
6
The expression, (\/sz +14++/2%2 —1) +[ 2 J is a polynomial of degree
V2x? #1427 -1
(A)5 (B)6 () (D)8
b 21
In the expansion of (i/% +3 TJ the term containing same powers a and b is
\'va

(A)11® (B) 13® (C) 12t (D) 6*
Co-efficient of x"* in (1 +x +x*>+x*)"is:

5 5 5 3
(A) 2"Cis"C, ®) 2."C, (©) 2"C, ®) Y rc, "c,

r=0 r=0 r=0 r=0

The co-efficient of x"~? in the polynomial (x — 1) (x —2) (x — 3)........ (x—n)is

(A)n(n2+2) (3n+1) (B)n(nz—l) (3n+2)
24 24
© 2 (n* + 134(3n +4) (D) none of these

The coefficient of x" in polynomial (x +>*'C) (x +**'C))........ (x+2>1C )is -

(A)2n+1 (B) 221 — 1 (C) 2% (D) none of these
2n 2n

If Zar(x - = Zbr(x—Z)' andb.=(-1)"""forallr > n, thena =
r=0 r=0

(AO)*"'c, (B) **C, (©)*'c, D0

Z“: [i“Cr‘szpj is equal to -

r=1 p=0

(A) 4" =37+ 1 (B) 4" 371 (C)4°—3"+2 (D) 4"—3"

100
2(1 + x3)100 = Z(akxk —cosg(x +k)] then the value ofa,+a,+a,+...+a,,,

k=0
(A) 2% (B) 2100 (C) 2101 (D) None of these
"C,—2.3"C,+3.3*"C,-4.3°"C, +......... +(1)*(n+1)"C_3"isequal to

(A) (-1)"2" (37“+ 1] B) 2" (n+%} (C)2°+5n2" D) (=2)".
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10.

11.

12.

13.

14.

15.

Consider the following statements :

2n)!
S+ C,.0C A, MC, b, G = — 20
" " (n-1)Y(n+1)!
!
S, : Cl+Cr+Cr+..... +C2:(2—n)2'
1 1 (n')
S,: "CMC, =1C NC +E=Drc,, . C,=7C,,
2n 3n n+l n n+l
s;: o 1ar Gy 2 G 3l
4 0 2 3 n+l n+l
State, in order, whether S, S , S, S, are true or false
(A) FTFF (B)FTTT (C)FFFT (D) TTFT

SECTION - II : MULTIPLE CORRECT ANSWER TYPE

L(n+1 2n~
n T 1S

n+lYy n+lYy

(A) Less than > (B) Greater than or equal to >
(C) Less than (n!)? (D) Greater than or equal to (n!)*.

1 n
Leta = (1 +—j . Then for eachn € N

n
(A)a >2 (B)a <3 (C)a <4 (D)a <2
Let a, = forn € N, then a_is greatest, when
(A)n=997 (B)n=998 (C)n=999 (D)n=1000

1+x)"
If n is even natural and coefficient of X" in the expansion of (I—X) is 2", (x| < 1), then —

(A r<n/2 (B)r=(n-2)/2 (©)r<(n+2)/2 M) r>n

If (4+ /15 )"=1+f, where n is an odd natural number, I is an integer and f < 1, then

(A) Iis natural(d)ber (B) I'is an even integer
O a+Ha-n=1 (D) 1-f=(4-15)"
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SECTION - III : ASSERTION AND REASON TYPE

213141

16. Statement-I : Coefficient of a’b’c* in the expansion of (a+b +¢)?is

alply!’

(A) Statement I is true, statement II is true, statement II is a correct explanation for statement I

Statement-II : Coefficient of a® bP ¢’, where o+ B + y=n, in the expansion of (a + b + ¢)" is

(B) Statement I is true, statement II is true, statement II is NOT a correct explanation for statement I
(C) Statement I is true, statement II is false

(D) Statement I is false, statement II is true

1 15 . = 1
17. Statement-I : If q = 3 and p+q =1, then Zrlsc,p q"° =15><§:5

r=0

Statement-11: If p+q=1, 0<p<1, then Y r"C p'q"" =np
r=0
(A) Statement I is true, statement II is true, statement II is a correct explanation for statement I
(B) Statement I is true, statement I1 is true, statement Il is NOT a correct explanation for statement I
(C) Statement I is true, statement II is false

(D) Statement I is false, statement II is true

18. Statement-I : Coefficient of x°! in the expansion of (x— 1) (x*=2) (x*—=3) ......... x°-10)is—1
n(n+l)
Statement-II : Coefficientof x 2 ,n>4,n e N, inthe expansion of (x—1) (x>-2) (x*-3) ....... (x"—n)

is—4+(-1)=3)=-1

(A) Statement I is true, statement II is true, statement II is a correct explanation for statement [
(B) Statement I is true, statement II is true, statement II is NOT a correct explanation for statement I
(C) Statement I is true, statement II is false

(D) Statement I is false, statement II is true

19. Statement-I : Ifr>40, then greatest possible value of *’C . “°C_+ “C, *“C__ “C,,-%C_,, is'C,,

40
Statement-I1 : The greatest value of *"C_occurs atr=n.

(A) Statement I is true, statement II is true, statement 11 is a correct explanation for statement I
(B) Statement I is true, statement II is true, statement Il is NOT a correct explanation for statement I
(C) Statement I is true, statement I is false

(D) Statement I is false, statement II is true

" x+1 ¢
,then ——— 1S 1mteger.
ne 2n+1 &

Statement-I1: "C +"C_ =""'C and "C, is divisible by nifn and r are co-prime.

20. Statement-I1: If x="C__ +"*'C__ +""°C__ +..... +2C

(A) Statement I is true, statement I is true, statement 11 is a correct explanation for statement I
(B) Statement I is true, statement II is true, statement Il is NOT a correct explanation for statement I
(C) Statement I is true, statement 11 is false

(D) Statement I is false, statement II is true
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21.

22.

SECTION - IV : MATRIX - MATCH TYPE

Match the column

Column - 1T Column —1I
A) mC, nC, —™C,2"C  +™mC,3C  —...1is P the coefficient of x™ in the expansion
of —(1—-(1+x)mm
n, n—1 n-2 my i h ffici fxmi M
B) C,tr'C, " =C +.... +0C, 1s @ the coefficient of x™ in "
(©) CoC,+C,C, |+ +C,C,is (r) the coefficient of x™ ! in (1 + x)2n
(D) a2mnC,-nC —2m-1nC n-IC  + (s) the coefficient of x™ in the expansion
.......... +(71)mncmn—mC0 iS Of(l +X)n
®) the coefficient of x"in (1 + x)2"

Match the column

Column -1 Column —II

(A) If A denotes the number of terms in the expansion of P 1
(1+5x+10x2+10x3 + 5x* + x%)20

& If unit’s place & ten’s place digits in 3* are O and T,

then O + T is
B) The value of 8.{3:} is (Here {.} denotes fraction part function) Q) (i(z)(())—;;l:?l
© If n be the degree of the polynomial (r) 3
JOx+1) {x+ J3x2 +1) ) - (x= J3x2 +1))T}
then n is divisible by
1 1 1 1 1 1 1 1
(D) “w”m“ﬁ&+%ﬁj&+mm]&+mmJ “““ (wm+wmj ) 8

is
() (2002)2001

SECTION -V : COMPREHENSION TYPE

Read the following comprehension carefully and answer the questions.

6m
Consider the identity (1 + x)™ = Z "C,.x". By putting different values of x on both sides, we can get
r=0

1
summation of several series involving binomial coefficients. For example, by putting x = 5 we get

6m 6m
ZGmCrLZ(E\J
& oo
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24.

25.

6m
The value of ) “"C,2"* is equal to

r=0

6m
(A) 37 (B) (1+2)m (C)(B+22 )y (D) None of these

3m
The value of Z:(—l)r omC, is
r=0

(A) 23m (B) 0ifmis odd (C)—2°mif mis even (D) None of these

3m

The value of Z(—3)"' omC, s

1
r=1

(A0 B)1 (C) depends on m (D) None of these

Read the following comprehension carefully and answer the questions.

Fork,n € N, we define

B(k, n) = 1.2.3......... k+234.... (k+1) + ......... + n(n + 1)....... (n+k-1), S(n) = n and
S (m)=1%+2+ ... +n,

To obtain value B(k, n), we rewrite B(k, n) as follows

B(k,n) =k![ *C, + *'C, + **C, +........ + v =kt ey,)

N n!

= o where "C, = VR
S,(n) +$,(n) equals
(A)B(2,n) (B) %B(Z,n) ©) %B(2,n) (D) none of these
S,(n) +3S,(n) equals
(A)B(3,n) (B) B (3,n)—2B(2,n) (C) B(3,n)—2B(1,n) (D)B(3,n)+2B(1,n)

If(1+x)P=1+7C x+PCxX*+.......... +°C xP, pe N, then*"'C, S (n)+*'C, S, (n) *........ +4IC S, (n)+*'C,, S (n)
equals
(A) (n+ D! (B) (n+ 1)1 -1 (C)n*'—(n— D! (D) (n+1)<! = (n— 1),

Read the following comprehension carefully and answer the questions.

If(1+x)=C+Cx+Cx*+..... +Cx" @)

then sum of the series C, + C(b)C,, + ....... can be obtained by putting all the roots of the equation
x¥—1=01in (i) and then adding vertically.

For Example : Sum of the series C,+C,+C, +....... can be obtained by putting roots of the equation x> —1=0
= x==11n (i)
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26.

27.

28.

29.

30.

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

C,+C,+C+ =201
Values of x, we should substitute in (i) to get the sum of the series C +C, +C +C, ........ , are
A)l,-1,0 (B) o, &, & O o, v, -1 (D) None of these
If nis amultiple of 3, then C +C, +C +........... is equal to
2" +2 2" =2 2" +2(=1)" 2" =2(-1)"
(A) 3 (B) 3 ©) — (D) s

Sum of values of x, which we should substitute in (i) to give the sum of the series

C,+C,+C,+C,+....... ,1s

(A)2 (B)2(1+1) (C)2(1—1) (D)0

SECTION - VI : INTEGER TYPE

Let (1 -x*)"= Z a,x"(1-x)"?  n>2, then find the value of n so that a,a,a areinA.GP.
r=0

If(1-x)"=a,+a, x+a,x>+a;x>+....... , find the value of, a,+a, +a, +....... +a,.

Find the exponent of three in sum of rational coefficients in expansion of (%x + J§y +2z)°

32
Find the remainder when 3232 is divided by 7.

Y1-Y2-Ys
501(Y1 _Xl)(YZ _Xz)(Y3 _X3)

The value of when

(X, ¥),1= 1,2, 3 satisfy both x> — 3xy? = 2005 & y* — 3x%y = 2004 is
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1.

AB

10. ABCD
19. BCD

1.

1.

Cc 2.

> > 0

N = R

b ANSWER KEY
EXERCISE - 1
. C 4 D5 A6 D7 B S8 C 9 A
6.B 17.A 18.D 19. A 20.D 21.C 22. B
9. C 30. A

EXERCISE -2 : PART # 1

2. BD 3. ABC 4. ABC 5. AC 6. AB
11. ABC 12. AC 13. AC 14. BCD 15. ACD
20. ABCD 21. ABCD

D 3

PART - 1I

. C 4 B 5 A 6. A 7. D 8 A

EXERCISE -3 : PART # 1

A—>r B>s Co>p D—q 2. A->qsB—->pgqrC—>s D—ops

PART - 1I

Comprehension#1: 1. B 2. A 3. C 4. C Comprehension#2:
Comprehension#3: 1. A 2. B 3. A

Cc 2.

D 4.

EXERCISE -5 : PART #1

. C 4 C 5. B 6. A 7. B 8 A 9. B
6. A 17.C 18. D 19. C 20. C
PART - 11

B 5. C 6. D 8 D 9. B 10.D 11. B

10. B
23. C 24. C

1.

10.

12.

BCD 8.
. AB 17. AD

11. C

CD

9. BC
18. ABCD

3. A>qB—>sC—opD-or

C 11. C

12. B

13. A

3
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MOCK TEST

1. B 2. B 3. A 4. B 5. C 6. C 7. D 8. B 9. A
10. B 11. BD 12. ABC 13. CD 14. D 15. ACD 16. D 17. D 18. A
19. A 20. A 2. A pB>qC—>tD—-s 22. A rB>pC—>sD—gq
23.1. C 2. B 3. A 24.1. A 2. C 3. B 25.1. B 2. C 3. D

(2n)!
26. 7 27. > 28.1 29. 4 30. 2

(n!)
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