DCAM classes

MATHS FOR JEE MAINS & ADVANCED

HINTS & SOLUTIONS

EXERCISE - 1 17. (1+x)°=a +a +tax +...+ax"
1. (1=2x+5¢) (1+i)°=a,—a,+a,+..+a +i(a,—a,+...+a,)
For sum of coefficients put x = 1 a,—a,+ta,+..+a =realpartof (1 +i)'°=2°cos10mn/4
a=(1-2+5p=4 (i)
(1+x)> a—a,+... = imaginary part of (1 +1)!=2°sin107/4
For sum of coefficients put x = 1; ...(ii)
b=(+ X)Zn =)= (22)n =4n (i)z +(ip=2"
a=b 18. Given expression can be rewritten as
9. Given (1+x)'=a+b .. @)
then, (1-x"=a-b .. (ii) T % (7B 1)+ CWax+1) +.. 47 €, Wax+1) |

Multiplying equation (i) & (i)
we get, (1 —x)" =a>— b’

217[7C1 + Cy(Vax+1P +.. + C7(\/4x+1)6}

- I w~n-—(n-r)
11. Letb:ZOn = Zo e :. Last term becomes (4x + 1)°

Hence degree is 3

s Selgors

e, &rc, o (Tee ] [SeS
=0 k=0
& n-—r
=na, - Z "o v C.="C e 0o e
=0 “nor =("C,+.......t 10CIO)[“’C0 - L+ 222 ....... + 210‘"}
=na,—b
1 10
= 2b=na_ = b=rlan —9loy (1__j =1
n 2 2
13. P=>C_ and Q=""'C,
23. Let R'=(55-11)"!
14 (ﬂjé(sz jj _ (xj Now R - R = (V5411 ~(55 -11)"
4) =3 Y = R -R'= Integer
LH.S. = I+ f—R' = Integer
Y1C, +°'C,+C, + ¥C, + ¥C, + C, = f - R'is an Integer but -1 < f - R' < 1
= 51C3 + SOC3 + 49C3 + 48(:3 + 47(’:3 + 47C4 <0 f o R‘ _ O = f _ R‘

Using property "C, +"C_ ="'C we get
! so Rf=RR' = (5J5+11)*' (5J5-11)"

X
=2C :( J = x=52,y=4. = 431 =262
MENY
1 25 @rx+70) (g 3)
15. Let x = Ex then the sum of the given series ’ x ¥
2 3 4
x° X7 X 11 1 11
SX— S T tow =log (1) N 4()6_}) +x.(x—§j +7x2(x_§j
X X X
= log, (1+%) = log, (i) term independent of x in above will be
2
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BINOMIAL THEOREM

11
4 x coefficient of X° in expansion of (X ——j
X

11
+ 1 x coefficient of x' in expansion of (x ——j
X

11
+ 7 x coefficient of x 2 in expansion of (x ——)
x

11
X" in expansion of (x——j
X

_ llcrx“—” (__3) — NC . x!r (3)
x r

11
x° will not exist in expansion of (x - Ej for integral r.
X

x' will occuratr=6
coefficient of x ' = ""C (-3)° = 3°. ''C,

11
Also x? will not exist in expansion of (x ——j for integral .
b

term independent of x in expansion will be
=3°1C,
26. T,="C, (@"®)"'(a’*) = 14a® = n=14

tC
n : =4
CZ

29. Calculate m = n+l
1+

asin(a+b)"

13+1 14 14
m:

2x

Sy

m is not integer so greatest term is T
T,="C,(2x)’.(5y)*
="C,.20°. 10
[~ x=10,y=2]

T142 3
1+ *

[m]+1

EXERCISE -2

Part # I : Multiple Choice

Lo (1422 +xh (1 )" =A) +A X +AX> + ...

Here  Ag=1,A;=n,A,=2+"C,
Given Ay, A}, A, are in A.P.
n(n—1)
-1=2+——F—"—-n
! 2

= n’-5n+6=0 =n=2,3

20
U
10. o
= T

o — ZOCr(41/3)207r(671/4)r
For rational terms
20-r=3k & r=4p, wherek,p €1
= r=20 & r=8
no. of rational terms =2
no. of irrational terms =19

13. 7°+97 =(8—1)°+ (8 + 1) ="C,(8)" = °C (8)* + °C(8)"
..... +9C(8)—°C, +7C,(8) +

...... +'C(8)+'C,
This is divisible by 64 & 16
11
s\11 3
14. (x3 +3.27%F ) = [x3 +—3)
X
3 r
- llcr(x)33—6r(3)r
Now 33-6r=2 = 6r=3l (not possible)
33—-6r=-3 = r=6
33-6r=3 = r=5
coeff. of x>  'C,3° 1

coeff. of x*  C.3° 3
17. Constant term in P,(x) is 4
If the constant term in P (X) is also 4, then
P(x)=4+ax+ax’+.......
and P, (x) = (P (x)-2)*=(a;x + a,x> +...+2)?

18. (1 +x+x2+x3)100
_ 2 300 .
=agtaxtax +... TazpeX" 0 e (i)
put x=1
100 _
= 4 =a,+ allo ...... a300
So divisible by 2
Putx= -1
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MATHS FOR JEE MAINS & ADVANCED

by (i) & (ii)
= a) = 23,8 = 899,----- S0 'B'is true
Diff. (i) we get 100(1 +x + x> +x°)°7 (1 +2x+3x%)

=a; +2aX+ ... + 300)(299a300
putx=0
= 100=a,

21. The number of term in the expansion of (1 + x)2I1
is2n+ 1 (odd), its middle term is (n + 1)th term

2n!  1.23... (2n—-1).2n
nln! n'n!

coefficient = 2nCn =

_(135....2n—1)(2.4.6......2n)
a n'n!

(135 2n-1)2"(1.2.3.....n)
a n'n!

(135 2n-1)2"
B n!

Part #11 : Assertion & Reason

3. Using expansion we get

14!
#(a” b?.c®.d")
n!IxrIxrIxr, !
where r| +r1, +r; +r1,=14
= n=Lrn=8r=3r,=2

14!
1!8!3!2!

.. Statement I is true & statement II explain I

Coefficient of ab%c3d* is

4. Statementl:(\/f—l)z:2+1—2J§ =3-22
NN
and (5_1)3:2&—1—3&(«/5—1)
=7+ 542 = /5049

and so on

102

Statement 1 is correct (can be proved by induction)
Statement 2 is also correct but not correct explanation of

statement | since any integral power of (ﬁ - 1)

will have rational and irrational part. The irrational part

will have only one surd /2 . Thus (\/5— l)n ~A+BW2,
where A and B are integers.
Statement-1 : Let I+ f= (/5 +2)" ="C, 5)" (2)°+"C,

5 @) +...
r=5-@) ="Cc, 5" 2-c, (v5)" @y

+. I+ f—f=2
n-1 n-3
[“cl(\/g) 24" C4(V5) 23+....+“cn2“}
= I+f-f
["C5)T 24 ) 2P A € 5.2
+2n+1

Heref-f=0 = I-2"isclearlydivisible

by 20n hence true.
Statement-2 is obviously true
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EXERCISE -3

Part # I : Matrix Match Type

1. (A) @n+1)(2n+3)(2n+5).... (4n—1)

@n)(Q2n+1)(2n+2)(2n+3)(2n +4)...(4n—1)(4n)
- (2n")(2n+2)(2n+4)(2n +6)...(4n)

B (4nl)(n!)

C (mY(@2m)12" (n+1)(n+2)...(2n)
(@)Y

©2.(2n)!(2n)!

3 r.n! (r=D!(n—r+1)!
® Zr I I TR
- Z;(nfr-i- 1

_nn+ 1) "D et
2 2
(©) (CH+C)(CHC)(CHC)..C, +C)
=mC,C,.C,,

{elig (e e

n+l n+l1 n+1 n+1
=T 1 noz 1 =m
(n+1)"
=m
n!

o 3{3icc +Siec)

i=1 [ j=1

=2 iC21)+ 2nC.2
i=1 i=1

=n.2" (2"~ 1)+n.2"' (2" 1)
=n.2(2"— 1)

3. (A) T+f=(7+4+/3 )™

Here (7-443 ) =f=1-f = (+H(1-H=1
B)  T,="C,(x)'.a=240 ... @)
T,='C,(0)"?a>=720 ... (i)
T,="C,(0)"2’=1080 ... (iif)

From (i) and (ii)

o "C()"'a  2x 240 1
“C Mo x"%2 T (n-Da 720 3
= 6x=(n-1)a
From (ii) and (iii)
= 9%x=2(n-2)a
3 2n-2
On dividing 3= ((nn——l))

= 3n-3=4n-8
= n=5

(©) CC,-C,C,+C,C,—C,C,+C,C,=2-2.44+6.6=6

172 1/2

X X 1 1
D) =
XY XY Y Y
X X
-12
X2 2 x2
= k=2

Part # II : Comprehension

Comprehension—1

I (I+4x+4x°)=a +tax+tax’+..+a .x*
OM=aj+a +a,+... tay, e @)
l=ay—a; +ay+ .. tay, e (i)
adding (i) & (ii) we get

o4 1=2 2y,
r=0

2. Subtracting (ii) from (i) we get

n
al—1=2 Zazﬂ
r=1

3. a, = coefficient of x> ' in
(1 +4x+4x2)“—(1 +2x)2"
T, = 2°C, (2x)'
a2n =2 02 220l =9p 22071 =p 220

4. a,=27C,.22=2n(2n- 1) =8n? —4n

Comprehension—2

1. Theexpression (2+x)*(3+x)*(4+x)*=(x+2)(x+2)
x+3)E+I)E+I)E+HE+)E+4)(x+4)
=xX°+Q2+2+3+3+3+4+4+4+4)x3+..............
= Co-efficient of x* =29
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MATHS FOR JEE MAINS & ADVANCED

2. Expression=x.x%x>........... x%0

(3333
(Y32

Now Co-efficient of x** in original expression

= Co-efficientof x 7 inE.

1 2 3
ButE=1- —+—2+—3+ ...... +
X X

=Co-efficientof x 7=—7+6 +10+12—-8=13

3. The Co-efficient of x® =(1.2+2.3+........... 99.100)
= Sum of product of first 100 natural numbers taken two
atatime

1
5[(1+2+3+ ....... +10022 —(12+22+ 3 +.......... +100%)]

Comprehension-3

1. zz nCi an

0<i<j<n

[zz ' ncj]zwcf
i20

_ i=0j=0
- 2
n n 1
(znciznj—f‘(“cy 22" =" ("C))’
i=0 i=0 i=0
- 2 - 2
_ 2211 72ncn
2
n m n m
2 Z zncm me = Z "Cp chp
m=0 p=0 m=0 p=0
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3. ZZ(“Cﬁ“Cj)

0<i<j<n

(ii(“cﬁ“cj)}gz“ci

i=0j=0

M=
D=
=
ie
+
M-
=
0
~
Na—’
N
X
\]
=

I
[=}
—
I
(=]
—
I
(=]

=
=
0O
=
—
+
)
=
~—
N—
)
z

I
[=}
—.

I
(=]

I

Il
o

1

(nci(n+1)+2“)]—2n+1
2

n n
M+ "C+2" Y 1-2"
_ i=1

i=0

2

C(+1)2"+2"(n+1) 2"

2
=(n+1)2"-2"=n2"
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2.

EXERCISE - 4

Subjective Type

1.

r=5 or 9

n—-6 2
7t term from beginning T, ="C4(2) 3 (lj

T7 1 1 n-12
= = —_= 6
Tn_s 6 1 (nT%_zJ = 6 ( ) 3
@

n-12
= 3 =1 = n=9

2n 2n
Dla(x-2y= D b(x-3)
r=0 r=0

Let y=x-3 = y+tl=x-2
so the given expression reduces to :

2n 2n
;ar(l +y)y = ;br Ly

= a,ta(l+y)+a(l+y’+..

=b,tby+.... +b, . y*

aZn(l + y .

using a__, for all k > n, then we get

= a, ta(l +y)+a(l+yl+.+a (I+y)"'
+(1+y)y+ (1 +y)™ + ..+ (1+y)™

=b,+by+..+by +..+b .y"

Compare the co-efficients of y* on both sides we get

1C +IC +2C + +2C =b
n n n n n
+1 +1 +2 2 —
= "C  +"™C +"C +..+"C =b,
(USC“C + nC — nt IC )
r r-1 I
+2, +2 2 —
mC,, +C F ... +7C =b,
(adding the first two terms).

= If we combine terms on LHS, finally we get
2n+1Cn+1 = bn

11.

13.

14.

10150

LHS="C +™!C +™C + ..+ ™C +"'C,
=mC,  +"C +C + ..+C +"C
(- C="C)
S=rC_ +7°C, +..=C,, (w'C+C_ ="'C)

40x(1 —)()39-1-2><?x2(1—x)35 +3><?x3(l—x)37

+...40.x%°
=40x[(1=x)* +x(1 —x)*¥ +x>(1 —=x)*7 +.... x*]

=40x[(1 -x)+x]**] =40x=ax+b
= a=40 &b=0
n=12
n n Cr -2r+2 1 n ntl Cr+1 . 2r+2

S= ;‘(r+l) r42) il = 2

1 n
- —-- n+2, r+2
(n+1) (n+2) 2, v, .2

r=0

n

(... (1 + 2)n+2 — n+2CO+n+2C121+ ..... Z n+2C

r=0 ﬁ-2)

1 322 _2p-35

S= ety (ne2) B -4 = N 2)

S ="C,.sin(0x).cosnx +"C, .sinx.cos(n—1)x +

+"C sinnx.cos(0x)....... (i)

S="C,.sinnx.cos(0x) +"C .sin(n-1)x.cosx + .......
+1C sin(0x)cosnx...... (ii)
Add (i) & (i1)

28 =("C,""C, + ... +"C)sinnx = S =2"'sinnx

(1+x)=C+C X+ +Cx"

= x(1+x)'=Cx+Cx*+....... +Cx!
Differentiating w.r.t. x
(1+x)+nx(1+x)'=C+2Cx+...+(n+1)Cx"
Puttingx=-1

C,—2C +......... +(=D)'m+1)C =0
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MATHS FOR JEE MAINS & ADVANCED

15. (i) (1+x)"=Cy+C X+ oo +C, x

= (x+1)r=Cx'+C x>+ . ... +C,

= Co-efficient of x in (1 + x)2n=2C_,

(i) CoC,+C,Crpy F o +C, C

n-r—n

= co-efficient of X" Tin (1+x)?"=2C

(iii) (1 +x)"=C,+C,;x+........ +C, x"
= (x-1)r =Cx"-C,x™'+..... +(-1)"C,
Cp2—C 2+ +(-1)"C 2

= co-efficient of x?in (x2—-1)"=0 (ifnis odd)

=nC, ,(-1)"2 (if n is even)

1 1 ! —7)! 1(2n—7r)!
16. :r.(2n+1 r).+(r+1).(2n r)!

2n+1 + 2n+1
C C.  (Qun+l)! Q2n+1)!

r!2n—r)!

= m 2ot l-rtr+1}

2n+2 r!2n—-r)! 2n+2 1
~ 2n+l1 2n! 2n+1">C,

X2 X3 X4
17. y= x——+——7+....tooo =log, (1 +x)

= x=(e'-1)=

2 3
y .y
= x= (y+ 0 + 3l ....towJ

s 5

n-2
n-1 n
Lis 2 "G C,

1
—
+
<
+
N[,
+
w <,
|
=

r=0
n-2 |
n— n
Z Cnfrfl' Cr+2
r=0

Coefficient of X! in the expansion of

(1+x)™ (1 +x)" e (1 +x)>!

_oawele =l = 2n—1
- n+1 =2 n—2
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EXERCISE -5

Part#1 : AIEEE/JEE-MAIN

1.

(1+2x +3x%+....) 2 =[(1-x)]*"=(1 -x)?
So, coefficient of X in (1 + 2x + 3x*+....) 3>
= coefficient of x* in (1 —x)*=0.

(r+1)" term of (ﬁ i §/§)256

i.e., Tr+1 — 256 Cr (3)(256—0/2 (5)r/8

56 —r r
and — are both

The terms are integral, if 5 P

positive integer.
= 1=0,8,16,24,32,....,256

Hence total terms are 33.

(r+ 1) term in the expansion of (1 + x)?"*

27(27 J (27 J
e [ | O e |
505 5 r

X
r!

Now this term will be negative, if the last factor in
numerator is the only negative factor.

27 32
= ?—r+1<0 = ?<r = 64<r
= least value of ris 7.

Thus first negative term will be 8th.

Coefficient of middle termin (1 + ox)* =*C, o’
coefficient of middle termin (1 — ox)° = °C, (—a.)’
6 -3

4 2__6 3 o — =
C,a C.o® = 20 a = 10

(1-x)(1—-x)"=(1-x)"+x(1—x)"
Coefficient of x”=(—1)"+(-1)"!. n=(-1)"(1-n)

1 r
sl’l: Z;) nCr = tn: 1;) nC

T

n—r
= t =

10.

11.

12.

(I+y)m
= T="C_ .y

= T, ="C.y
= Tﬁ.z — m(jﬁ-1 . yr+1

mCr—1+ mCrH = 2 mCr

mCrfl mCr+1
:> m + m :2
Cl‘ Cl‘
= m’-m(4r+1)+4r*-2=0
NC,+¥CHMC o+ +%C,=%C,
1)
(1+x)3/2—(1+xj
2
(1—x)"2
1+—x+é lx—z - 1+3—+£ﬁ
222! 2 4
=

3 2 3
— (—gx j (1 _X)fl/z — ,g Xz

(1—ax)" (1 —bx)"

n+l
2
a an+1 7bn+l

-f 1_9 - b-a
a

(I-y)(d+yy=l+aytay+...

(I —-my +"C,y*....... ) (1 +ny +"C,y*......... )
=l+aytay+...

a=n-m=10 .. @)

= a,="C,+"C,~mn=10 ... (i)

solving (1) & (i), we get (m, n) = (35, 45)

§=2C,~2C, +2C, .....+*C

We know, *C —*C, +........... +2C,,=0
= 2(*C,—*C *.....c..... —2C,)+*C, =0
0C,—2C + . —%Cy=-7*C,
So, S= 1 2C
0, B= 2 10

107



MATHS FOR JEE MAINS & ADVANCED

13.

14.

15.

16.

Statement -1 : Z(r+1) nC, = ir,ﬂcr +Zn: "C,
=0 r=0 r=0

=n.2" 1420 =(n+2)2n-!

n n n
Statement-2: ) (r+1)"C,x" = >t x T+ "Cx"
r=0

r=0 r=0

=xn(1+x)"+(1+x)"

10
. 10(10-1)
S =2, 1G-D.—————sC
! ; ig-n

10
= 8,=9x10 ). °Ci, = §=90.2°
=2

010,
S, =, i =102
i=1

10
s,= > (ii-D+) "C;
j=1

10 10
=Y iG-n"c+> i
j=1 j=1

10 10
—90 Y, °Ci,+10) °Cy,

j=2 j=1
=90x28+10x2°=(45+10).2°=(45+10).2°=55.2°
so statement-1 is true and statement 2 is false.

Hence correct option is (2)

(1-x—x2+x%°

(I-x)°(1-x*)°

(6C07 6C1 x4 6C2 %2 — 6C3X3 + 6C4X4 _ 6C5X5 + 6C6X6)
(°C,—CxX*+Cx* = Cx+°Cx....... +0Cx?)
Now coefficient of x” = °C °C, - °C,°C,+°C.°C,
=6x20-20%x15+36 =120-300+36=156-300
=144

(\/g +1)2n7(\/§ 71)2n :2[2nC1(\/§)2n—1
+2C, (f3 P HC, (3 ) e

= which is an irrational number

108

]

10
17. [(XIBH)_[\/\;/EID = (xV—x12)l0

= Tﬁl — IOCr (XI/S)ICFr (_ X—I/Z)r

10-r r

5 270
= 20-2r-3r=0 = r=4
_ o — 10x9x8xT _
T5_ C4_ 4x3x2x1 210

20. Number to terms is 2n + 1 which is odd but it is given 28.
If we take (x +y + z)"then number of terms is n +*C = 28
Hencen=6

6
1 2 4 _ R .
—;4—? =a,taxtax +... +aXx

Sum of coefficients can be obtained by x = 1
(1-2+4)5=3=729

So according to what the examiner is trying to ask option
3 can be correct.

Part # 11 : IIT-JEE ADVANCED

1. (1+x)M(1-x)"
3=mC,"C,(-1)+™C, "C,
or 3=m-n ... @)
—6=mC,."C,+m™C,."C,—-"C, "C,
or —6
_ n(n-1) N m(m-—1) -
2 2
from (i) & (i) n=9 & m=12

mn ... (ii)

2. "C,+2°C,_ +'C_,="C,+"C_ +'C_ +"C
r r—1 -2 r r—1 r-1 -2
— nt+l +1 — nt+2,
=" Cr tF Cr—l =" Cr

= Co-efficient of x™ in (1+x)" + (1+x) ' +......+ (1 +x)™

n—-m+l1
X

= Co-efficient of x™ in (1+x)™ { -
S=C_+2."'C_+3."C_+.......
= S = Co-efficient of x™ in (1+x)" + 2.(1+x)"!

+3(1HX) 2 .

Let S'= (1+x)* + 2.(1+x)*! + 3(1+x)*2+.......... +
(n-mHD(1+x)™ @)

= (l+—'x) =(1+x)" 1+ 2.(14x)" 2 +....+ (n—m+1)(1+x)™ !
...... (i)
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8.

from (i) — (ii)

= _1):_ " = (14+x)"+ (1) A1) (nemeH ) (THx )™

n—m-+1
= % = ()" {Lx_l} — ()1

10" = (1+x0)™ -m+ DA +x)"
= S B X2 - X

= S=Co-efficientof x™in §'="2C_

(a—b)"

T+ Te="C,(a)"*(-b)*+Cy(a)"3(-b)*=0
n—4 n—4

= a+T(—b):O = a/b= 5

S:i N[ 20 =10C, 20C_+10C 20C  + ...
=i J{m-i 0 e m T T e

= S =coefficient of x™in (1+x)!0 (1+x)2°
=3¢

S is maximum when m= 15

(L+2)2 (1 +t12+ 24+ 836) = (1 +t12 + 24 (1 +t2)12
coefficient of 24 =12C, + 12C,+ 12C = 12C, + 2

§=2knC, nC, — 2K 1nC, I, | +2K20C, 120, +.....

k
= S= Z(,])r nCr n_er—r Dk-r

r=0
RSP L (o |
- ng( ST (n-k)!(k—r1)!

i( 1)F ok n! k!
=0 = k!(n-k)! ) rli(k—1)!

k
— 2knc (1—% ="C
- k 2 - k

0-0C =(k2=3)"C_ or ©C_=(k*-3)"C

n—(r+1)

= ke [-2-3)u(3.2]

n—(r+1)

1>k*>-3>0

10.

13.

S§=%C,*C,,—*C, *C ,+C,*C ocrrrn.
S = Co-efficient of x** in (1-x)** (1 + x)*

S = Co-efficient of x** in (1-x?)** =*C |

10 10
B, > AB.—-C, > (A =B, (C,~1)-¥C,

r=1 r=1

0

(20C10 - = 30C10 - 20Clo = CIO - BIO

Coeff. x?
C,+HC+C +9C,+%C,m*=(3n+1)°'C,
C,+°C+4C +%C,+%C, m*=(3n+1)°'C,

nC + nC — n+1C
r -1 r

= YC,+¥C,.m*=(3n+1)°'C,

50, 50, 2 50, — 51 50, 51
= YC,+%C,+(m>-1) C273n.?. C,+°'C,
= J'C,+(m*-1)*C,=51n.>*C,+°'C,

m’—1=5ln = m’=5In+1
min value of m? for 51n+ 1 is integer forn=>5
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B MOCKTEST oy

1.

Using rationalizing
6 6
= (\/ZXZ +1++2x —1) + (\/2){2 +1-+2x> —1)

= 2(°Co(2x” + 1)+ °C,(2x7 +1)’ 2x* — )+

°C, (2x* +1(2x* ~1)* + °C, (2x* - 1)")

clearly ‘6’
(B)
2 /3 42-3
a 3 br —3r 2r-21
tr+1 _ 21Cr (Bj % _ 21Cr a 6 b 3

42 -3r=4r—42 ie. r=12
13" term contains same powers of a and b

Co-efficient of x'* in (1 +x +x*+x*)"

= Co-efficient of x'* in (1 +x3)" (1 +x)"

= l-ICO n(:15 + l-ICI nClZ + nCZ nC9 + HCS nCé + l1C4HC3 + n(:5‘1(30
(B)

E=(x-a)x-a)x-a,)... x—a)
where o, =1, a, =2 etc

:x"—(z Otl) x“’1+(z oclotz) X2

Hence co-efficient of x"~2 = sum of all the products
of the first 'n' natural numbers taken two at a time

(I+243+. A n) =P +2% +.......... +n
B 2

_ n(n?-1) (3n+2)
24

Co-efficient of x"=2"'C +>"!C + ... +>'C =2*

©
Let x—1=t,then

iart' = ibr(t—l)'
r=0 r=0

2n
a, = coefficient of t"in Y b (t—1)’

r=0
= coefficient of t"in (b, + b, (t—1) + ...+ b, (t—1)"
by, (=DM +b,, (t— 1))
=b,"Cy+b, ., ""IC, (1) +b,,,"2C, (-1)>+....
+b,, ZnCn (~1)n
= (,1)n—n.nco+ (71)n+ 1-n+1 o+ 1C1 o
+ (_1)2n7n+n 2nCn
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=n1C,+17IC, +172C, + .......... +20C =2*1C

— 2n+lc
n

n r—1 n r—1
> [Z"cr fcpsz =y rc, :Ofcp.zp

r=1 p=0 r=1 p

= 37°C, [C,+C, . 2% e +7C, 2]

r=1

= incr (3r72r):4n73n
r=1

(B)
100 T
2(1+x3)100= Z(akxk —cosE(x +k))
k=0
100 100 T
= Z:ak.xk _ Zcos—(x+k)
k=0 o 2

100
k
_ Yt
k=0

100

21 +x3)10= Y a, X" _(g)
k=0

putx=-1 0=a,—-a, ta,—a;+....
- 101 —

putx=1 2 a,+a +a,ta,

add

2100=2[a +a,+a, ... ]

(1+x)'="C,+"C, x+"C,X*+.......... +°C x"
Multiply it by x
x(1+x)"="C x+"C x*+"Cx*+............ "C x™!

Differentiate w.r. to x and putx =—13
nx(1+x)y"1+(1+x)"
="C,+2'C, x+3"C,x*+4"C,x* f........ +(n+1)"C x"

n 3n
So answer, —3n(=2)*'+(=2)"= (—2) (1 +7j

=(-1)"2" (%nﬂj
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10. (B)
S, (1+x)="C,+"Cx+..... +C x" @)
(x+1)="C x"+°C x* '+ ... +1C,
coefficient of x"~! in the product of two series

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

S, (1+x)"="C,+"C,; x +"C, x>+ ... +0C, x"

(x+1)n=nCyx" +0C, x"~ 1+ ... +0C

Sy (1+x)=1C +1C x+........ +1C,, x!
(1 =)+ 11C, = 1C X + oot 11C, (~D)
Coefficient of x!! in product of two series
1C, 1Cy, = 11C, MC g + + (=D ngy,

11C, =coefficient of x!! in the expansion of (1 —x2)!1=0

n 2r+1 nC 1 n
54: z L Z n+

= 1 r+1
= r+l (n+1) = Crir 2
— 1 n+1C 20+n+1C 21 + +n+1C 2n+1 n+1C
T n+l ( 0 1 ntl - 0)
3n+1 _1
n+1

. nn+12n7—
| = "

B P+2+..+n° )
B n

P+2°+...+1n°
——— 24wy’

12. (A, B, C)

We have a, =2 and forn > 2,

1 1 1y
a=|l+—] =C +°C |~ |+°C,| | +....
n n n 2{n

13.

14.

15.

n(n-1) i N n(n-1)...(n-r+1)

=Ll = S -

..... N n(n-0...21 1
n n! n

— [1_3 (l‘ﬁj

Hence from (i),a_> 2 foralln € N. Also

1 1 1 1
a“S1+1+2,+3|+ ....... +r

For2<r<n,wehaver!=1.2.3 ... r>21

1 1
Thus,anS1+1+E+7+ ...... +

1-(/2" 1 1

g 020 2[1——“j—3—
1-(1/2) 2 2

anS3—2n,1<3V nzl = a<4Vnxl
(1000)(1000) ............ (1000)

a =

! 1.2, n

a‘)‘)‘):aIOOO

a_is maximum for n =999 and n= 1000

y=(-x)" (1 +xr

= y=(1+x+x*..0)(1+x)"
y=(1+x)"+x(1+x)"+x2(1+x)"+....

Co-efficientof x'= "C +"C_ +..."C /=2"

r>n  (As"C_)=0

w1
(A,C,D)
I+f=@+15)
Letg=(4— /15)",then 0<g<1
[+ f="1C, 4"+ 1C, 41 f15 +nC, 47-2 15
+0C, 43 (15 )+
g="Cy4n—nC, 4" 115 +1C, . 472 15 —
4n-3 (\J15 )3 +
[+f+g=2("C,4"+"C,4"~2. 15+ ...)=even integer

111



MATHS FOR JEE MAINS & ADVANCED

0<f+g<2 = f+g=1 = 1-f=¢g
thus I is an odd integer
I-f=g=@-5)
I+DHA-DH=(1+1D.g=1
n!
16. D) » (a+b+c)y= Zm .arbict,
ptqtr=n

in statement-1 p +q +r exceeds n

17. (D) ir ncrprqn—r: npz n—lCrilpr—lqn—r
r=0

r=0
=np(q+p)' =np
18. (A)
n(n+l) 4
Ifn> 4, then term containing X * is

(_4) Xl+2+3+5+6+7+...+n + (—1) (_3) X2+4+5+6+...+ n

n(n+l)
2 is—4+(-1)=3)=-1
Statement : 2 is true and it explains statement-1

coefficient of x

19. (A)
The number of ways of selecting committee of r
persons among 40 women and 60 men = '"C

This will assume greatest value at r = 50

20. (A
l+x="C +"C__ +""'C__ +.... +2C

n-1

— 2n+ IC
Since 2n + 1 and n are co-prime for every natural number n.
**1C, is divisible by 2n + 1

x+1

— is an integer
n+1 g

21. (A)=> (), B)—> (@),

(A) ("C,"C,,—™C,2C, +mC,37C  —.... (1) ImC_mnC )

O©->®, [D)->()

= Coefficient of x™in the expansion of
(™C, (1 +x)"=mC, (1 +x)?+mCy(1 +x)3 ...+
(D)™ 1mC,, . (1+x)m)
= Coefficient of x™ in the expansion of
(MCy—[MCy—™mC, (1 +x)"+mCy(1 +x)> —mC,(1 +x)3n+
..... +(=D)meC (1 +x)™])
= Coefficient of x™ in the expansion of (1 — (1 — (1 + x)")™)

= Coefficient of x™in the expansion of — [1 — (1+x)"]™
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(B) "C,,+™!C, +m2C +.....+ ™C, is the coefficient of x™
in the expansion of
(1+x)"+(1+x)T+ (1 +x)"2+.LH1+x)™m
=(1+x)M1+1+x)+(1+x)>+...+(1+x)"™]

1—(1+—X>j I I (R

_(”X)m[ I—(1+x)

X

Thus the given expression is equal to the coefficient

) ) 1+X n+l
of xMin the expansion of (G

(C) (1+x)"="C,+"Cx+"Cpx2+1Cyx3 +....... +0C x"
. (A)

(1 +x)"="C,+"Cx +"C,x2 +"Cyx3 +....... +0C x"

multiplying eq. (A) and (B) and equating coefficient
of x" on both the sides.

coefficient of X" in the expansion of (1 + x)" (1 + x)"
=1C,"C, +2C"C,_+"C,°C Lt ....... +1C rC,
Coefficient of X" in the expansion of (1 + x)"
=

(D) 2mnC_ = Coefficient of x™ in the expansion of (1 +2x)"

2m-ln-1C = Coefficient of x™! in the expansion
of (1+2x)™!

= Coefficient of x™ in the expansion of x(1 + 2x)"!

given expression = coefficient of x™ in the
expansion of

"Cy(1+2x)"—1C,x(1 +2x) 1 nC,x2(1 +2x)"2— ......

= coefficient of x™ in the expansion of (1 +2x —x)* =2C

22. (A) > (1), (B) > (p), (C) > (s), (D) = (q)

(A) (1+x)%)20=(1+x)100
no. of terms =101=X
3101=3 3100 = 3,(950) =3 (10— 1)5°
=3.(1-10)=3(1-%¢C,.(10)+ %°C, .(10)2~........)

=3(1-500+122500+........ ) =3[1 + some number
with zero at unit and tenth place]



BINOMIAL THEOREM

n 2
®) 8{(8+1) }_ o1, C8+C 8 4. )
8 8 8 8

(©) (x+ 32 +1)="Cx" +7C,x°".
(32 + 1)+ Cx (V3% +1 )2

(x—3x2+41)="Cx" = 7C,x*.(VY3x2 +1) +...

- 2(7C1x6.\/3x2 14 7Cx (3 1) +

0, x(\B3x2 1) +7C, X (W3x2 +1)7)

multiply by /3x2 +1 =

(7Cx°.(3x7 +1)+7Cox (3% +1)7 + 7Cox* (3% + 1) +.....)

Degree =8

(2001+2)
2.2001

(2002 +1)

(2000 +3)
D) 2002

3.2000

(1002 +1001)
1001.1002

(2003)1001
(2002)!

1 ©

6m

z()mcrzm putx= 2 =(1+ 7)™

=G+ 232"
2 (B)

3m

;} (_ l)r 6mC2r

0 (i)

if misodd

0
2 (-2 2™ if miseven

I

3 (A)

3m

23 G,
r=1

1

- i
{31 "C, +(3i) "+ (3) Cy .+ (3D C,
(1+\/§i)6m :6mCO+ \/51 6mC1+ (\/51)2 6mC2+ (\/51)3

g+,
(1_\/§i)6m :6mCO_ \/51 6mC1+ (\/51)2 6mC2_ (\/51)3
nC ..
LB = (=B =2[V3i C + (V3iy
nC +..]

given expression

1 -6m7 _ -\ 6m
2—@[(1+ﬁl) (130" |

6m

= 2_\/51 (cos 2mm +1 sin 2mn — cos 2mm + i sin 2mm)
=0

24,
1 S(m+Sm=Xn’+Xn=YXn(n+1)=12+23+34
Frrern, +n(n+1)=B(2,n)

2 S (n)+3S,(n)+2S (n)-28,(n)
=30’ +3Xn" +2Xn-2Yn =Xn(n+1)(n+2)-2>n
=B(@3,n)-2B(1,n)
3 (1+x)f'=¥IC_ +¥'C x+¥'C_ x*+¥IC_ X +.......
+k+1CO Xk+1
Put x=1,2,.....,n
QI=KIC, _ +MIC . 1+MIC . IP+IC . P,
+ k-v-lC0 . 1k+1
t=KIC  + f‘“Ck 24KIC 22 +1C,. 29

k+1 — k+1 k+1 k+1 2 k+1 k+1
(I+n)t=KI1C _ +¥IC .n+¥IC_,n’+.... +<IC,

k-1°
243K+ (140 =KIC S (n)+51C, S (n)
+KIC S (M) + oo +41C, S .., ()
QeI + (1) =4IC, S (n)+*1C, S (n)
e FIC S () + T 426 3 i

So (n+1)1—1
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25.

x—1

x=1, 0,00 or x=wo o,

x=1 C,+C, +C, +C, +C, +o.

=

X= C,+Co +Co +C,0+Co0* +......
=1+ o)

X=o C,tCo +Co" +Co° +....
=1+

3(C,+0+0+C,+0+0+C +....... )
=2 @) (o) =2 (1) (1)

_ 2T +2(=”

Cy+ Cy+ Cyt e 3

x*—1=0 = x=%1,+i
Sum of valuesof x=1+(—1)+i+(—1)=0

26. (7)

If(1-x*)= Z a,x (1-x)"™
= [1-x)(1+x+xA)=(1-x) Z a x[(1-x)"]""
= Bx+(1-xPP= Z ax(1-x)"1"

= Zi: nCr(3X)r[(1_X)2]n—r —_ Zn: arxr[(l_X)Z]n—r

comparing the coefficients of like power of x on both
sides, we geta ="C_.3".
a,=3."C ,a,=9."C, anda,=27."C,

a,a,aareinA.GP. iff "C ,"C,,"C, areinA.P.

1772073
n=7
n
27. (1-x)"=a,+a;x +a,x>+....... ax"= Z'”HCrx'
r=0
agta, +...+ta =""1C +C +n"IC,+ ... +2"IC
=n-1 +1 2n-1
e O o O o ORI S +0-1C
=n n n+1 2n-1 = 2n,
C,+°C_, +™IC _ + . + C., C,

{nCr + ncr_l = n+lcr}
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28.

29.

30.

)

Any term of the expansion is of the form
6' 173 aql/2 b _c

apret Y

a,b, c non- negative integers and a+ b+ ¢ =6. For rational
coefficients ‘a’ must be multiple of 3 and b must be
multiple of 2.

The following are the possibilities

A|Wwlw |o|lo|o|o
(=1} (SN K=l Ko 0 I N I O Rl
S|= W | oI ||

Sum of coefficients
! ! ! ! | ! |
:g+i. +£32 Ol i5+L.5.3+£52
6! 214! 412! 6! 3131 3121 6!
=1233

3232 = (25)32 = 2160
(3-1)160 =33 +1

32

3232 = (25)3h+ D= 2(I5A+3)+2 =4 (23)(5+1)
=47+ 1)P=4(Tpn+1)

remainder is 4

)
x3—3xy?=2005
B 3
= [ij - 3[§j - &?5 x2004 .. @)
y y) oy
y? —3x%y =2004
B 2
2004
= 1—3(% =257 %2005 ... (i)
y y
X
subtract (i) & (ii) & put ; =t
At
2004 3+ 6015 t2- 6012 t—2005 = 0§>t2
t;
Yi-Y2-Ys _ 1
(Y1_X1)(yZ_X2)(Y3_Y3) (l_tl)(l_tz)(l_t3)

1
Lttt ) = (t ) =ttt

put values = 1002

DCAM classes

Dynamic Classes for Academic Mastery




