Binomial Theorem “_

IBinomiaI Theorem I

“Obvious” is the most dangerous word in mathematics......... Bell, Eric Temple

Binomial expression :

Any algebraic expression which contains two dissimilar terms is called binomial expression.
1 1
For example : x +y, x?y t— 3—x, VX241 + — 3 etc
Xy (X°+1)

Terminology used In binomial theorem :

Factorial notation : |[n or n! is pronounced as factorial n and is defined as

nn-H(n-2)........ 3.2 .1, if neN
1 ; if n=0

| =
Note: nl=n.(n-1) ; neN

Mathematical meaning of "C, : The term "C denotes number of combinations of r things choosen from n

distinct things mathematically, "C, = ,NrewW,0<r<n

n !
(n-nt
Note : Other symbols of of "C, are [?] and C(n, r).

Properties related to "C, :
(i) "C.="C,_,
Note: If "C,="C, = Eitherx=y or x+y=n

(i)  C,+nC,_ =riC,

"C, _n-r+1

(iii)
" Cr—l r
(i) C = n mC = nin-1 V= _ nn-H(n-2)......... (n=(r-2)
r r(r-1 r (r=n(r-2)....... 2.1
(v) If n and r are relatively prime, then "C_is divisible by n. But converse is not necessarily true.

Statement of binomial theorem :

(a+b)yr="C,am®+"C, amtb' +"C, a"2b?> +..+"C a"" b +...... +1C a°bn
wheren e N

n
or (@+b)y= Z”C, a" b
r=0

Note : If we puta =1 and b = x in the above binomial expansion, then

or (L+x)="C,+"C, x+"C,x*>+... +"C X" +...+"C_Xx"

or @Q+x)r=

r

nCr Xr

n
-0

® |_Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
l Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow = s 5555 | CIN: UB0302R12007PLC024029



mailto:contact@resonance.ac.in

Binomial Theorem “_

Example #1: Expand the following binomials :

4
() (x++/2)° (ii) (1—£J

2

Solution : (i) (x++/2)° =5C x5+ 5C x* (\E) +5C X3 (xﬁ)z +5C, XZ(\E)3 +5C X (ﬁ)4 + SCS(\E)S

= x5+ 5.2 x4 + 20X + 202 x2 + 20x + 42

4 2 3 4
(i) ]rﬁ =4C_+4C _ﬁ +4C _ﬁ +4C _ﬁ +4C _ﬁ
2 0 ! 2 2 2 8 2 4 2

10
Example # 2 : Expand the binomial (E+ xj up to four terms
X

10 10 9 8 7
Solution : (2+xj =1C, (Ej +10C, (Ej X + °C, (EJ X2 +1°C, (gj X+
X X X X X

Self practice problems :

6
(1) Write the first three terms in the expansion of (2 —%j .

5
2
(2) Expand the binomial (%+§J .

X
Ans. (1) 64—64y+E;—O y? (2) ;(Tlc;+25—7x7+ %X4+30X+1x3_25 +% .
Observations :
0) The number of terms in the binomial expansion (a + b)"is n + 1.
(i) The sum of the indices of a and b in each term is n.
(i) The binomial coefficients ("C, "C, .......... nC,) of the terms equidistant from the beginning and

the end are equal, i.e. "C,="C_,"C, ="C_, etc. {~-"C ="C_}

(iv) The binomial coefficient can be remembered with the help of the following pascal’'s Triangle
(also known as Meru Prastra provided by Pingla)

Index of the binomial The binomial coefficient

0 1
1 1v1
2 ST

3 1 3 3 1
4 1 4 6 4 1
5 1 5 10 10 5 1

Regarding Pascal’s Triangle, we note the following :
€) Each row of the triangle begins with 1 and ends with 1.

(b) Any entry in a row is the sum of two entries in the preceding row, one on the immediate left and
the other on the immediate right.
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Example # 3 : The number of dissimilar terms in the expansion of (1 + x* — 2x? )'® is

(A) 21 (B) 31 (C) 41 (D) 61
Solution : (1 —x3)%*

Therefore number of dissimilar terms = 31.

General term :

(X+y)=rC,x"y0 +C X"yt + . +0C XMTY L +nC XxOyn
(r + 1) term is called general term and denoted by T ...
Tr+l = n(:r X yr
Note : The r term from the end is equal to the (n —r + 2)" term from the begining, i.e. "C__ , x-tyn-r+t
7
Example#4: Find (i) 15" term of (2x — 3y)?° (i) 4 term of (35—)( - yj
Solution : 0) T,.., =%C, (2X)° (-3y)** =20C_, 263 x5,y

(") T3+1_ Cg(sj (y) C3 (SJXy

1 1 600
Example #5: Find the number of rational terms in the expansion of[z3 +35J

600
1 1
Solution : The general term in the expansion of(23 +35J is

16001/ 1\ 600-r r
T. = 600C [23) (35}:6000 2 3 35

The above term will be rational if exponent of 3 and 2 are integers
600 —r

It means and é must be integers.

The possible set of values of ris {0, 15, 30,45............ ,600}
Hence, number of rational terms is 41

Middle term(s) :

th
€) If nis even, there is only one middle term, which is (%2) term.

th th
(b) If n is odd, there are two middle terms, which are (nTHJ and [nTJrl+1j terms.
Example # 6 : Find the middle term(s) in the expansion of

y2 11
() (1 +2x)=2 (i) [Zy—?J
Solution : 0] (1 + 2x)*
. . . (12+2
Here, n is even, therefore middle term is T - term.

It means T, is middle term T, = 2C, (2x)°

) yz 11
o (-2

Here, n is odd therefore, middle terms are (11; 1) th & (11;1+1j th

It means T, & T, are middle terms
2

2\5 6
Te = 11C5 (zy)e [_y?j =2 11(;5 y16 = T7 = 11C6 (2y)5 (_y?J =
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16
Example # 7 : Find term which is independent of x in (xz —%j
X

r
Solution : T.,, =1C, (x®)er [_iej
X
For term to be independent of x, exponent of x should be 0
32— 2r=6r = r=4 .. T,isindependent of x.

Numerically greatest term in the expansion of (a+ b)",n € N
Binomial expansion of (a + b)" is as follows : —
(a+b)r=rC,ab®+"C, amtbt +C, a"2b?+..+"C a~" b +..... +"C_a’br
If we put certain values of a and b in RHS, then each term of binomial expansion will have certain
value. The term having numerically greatest value is said to be numerically greatest term.
Let T and T, be the r'" and (r + 1)" terms respectively

Tr — ncr—l an—(r—l) br—l
Tr+1 = nCr ar br
Now, T "C, av b | _n-r+l . b
'I'r nCr,]_ an—r+1br—1 r a
Consider | 1= | > 1
r
(n—r+1j b 51 o Ml ]a fo N+l
r a r b a
1+ —
b
n+1 . .
Case -1 When ———— is an integer (say m), then
1+ —
b
0] T,>T, when r<m (r=1,2,3..,m-1)
ie. T,>T,T,>T, ....... yT.>T,
(ii) T.=T when r=m
e T.=T,
(iii) T, <T when r>m (r=m+1,m+2, ...... n)
ie T < T Toa < T s oo T.,<T
Conclusion :
When _n+l is an integer, say m, then T_and T__, will be numerically greatest terms (both terms are
1+ =
b
equal in magnitude)
Case-1I
When is not an integer (Let its integral part be m), then
(@ T,>T, when r< (r=1,2,3,........ , m=1, m)
ie. T,>T,,T.>T, e yT,.,>T
(i) T,,<T whenr > r=m+1,m+2, ... n)
i.e. T <T T [ I , Tnt1 < Th

m+2 m+l ' " m+3

® |_Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ l Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow = s 5555 | CIN: UB0302R12007PLC024029



mailto:contact@resonance.ac.in

Binomial Theorem “_

Conclusion :

When is not an integer and its integral part is m, then T ., will be the numerically greatest term.

Note : (i)

(ii)

Example # 8 :

Solution :

In any binomial expansion, the middle term(s) has greatest binomial coefficient.
In the expansion of (a + b)"

n No. of greatest binomial coefficient Greatest binomial coefficient
Even 1 "C
Odd 2 "Co_ne @nd "Cy Ly

(Values of both these coefficients are equal )
In order to obtain the term having numerically greatest coefficient, put a = b = 1, and proceed
as discussed above.

Find the numerically greatest term in the expansion of (7 — 3x)?* when x =

W[

[m]=3 ([m] denotes GIF)
. T, is numerically greatest term

Self practice problems :

®3)
(4)

()
(6)
()

Ans. (3)
(6)

9
Find the term independent of x in (xz - Ej
X

The sum of all rational terms in the expansion of (3V7 + 5¥2)% is
(A) 32 (B) 32 + 57 (C) 37+ 52 (D) 57

18
Find the coefficient of x-2in (1 + x? + x*) (1 - izj
X
Find the middle term(s) in the expansion of (1 + 3x + 3x2 + x&)
Find the numerically greatest term in the expansion of (2 + 5x)% when x :é .

28.37 (4) B (5  -681
6nC3n i X3n (7) T11 = le = 21C10 221

Example # 9 : Show that 7" + 5 is divisible by 6, where n is a positive integer.

Solution :

Example # 10 :
Solution :

+5 =(1+6)+5="C +"C,.6+"C,.6%+ ...... +nC, 6"+5.
=6.C,+6%C,+...... +C, .6"+6.

= 6, where A is a positive integer
Hence, 7" + 5 is divisible by 6.

What is the remainder when 78 is divided by 5.

78 =7.7% =7, (49)*° =7 (50 — 1)*

=7 [*C, (50)* —“°C, (50)* + .......... —%C,, (50) + “C,, (50)°]
= 5(k) + 7(where k is a positive integer) =5 (k + 1) + 2
Hence, remainder is 2.
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Example # 11 : Find the last digit of the number (13)*2.
Solution : (13)2 =(169)° = (170 - 1)¢

Note :

=6C, (170)° —°C, (170)° + ........ —5C, (170)* + ¢C, (170)°
Hence, last digit is 1
We can also conclude that last three digits are 481.

Example-12 :  Which number is larger (1.1)%% or 10,000 ?
Solution : By Binomial Theorem

(1.12)200000 = (1 + 0.1)00000 = 7 + 100000C (0.1) + other positive terms
=1 + 100000 x 0.1 + other positive terms
=1+ 10000 + other positive terms

Hence (1.1)0% > 10,000

Self practice problems :

Ans.

(8) If n is a positive integer, then show that 6"— 5n — 1 is divisible by 25.
(9) What is the remainder when 3257 is divided by 80 .

(20) Find the last digit, last two digits and last three digits of the number (81)%
(12) Which number is larger (1.3)?°%° or 600
9 3 (10) 1,01, 001 (112) (1.3)200%0,

Some standard expansions :

(i)

(i)

(iii)

(iv)

Consider the expansion
n
(x+yr= Z C, xmy ="C,X"y°+"C X"ty + ... +C XY +nC_xOy" (i)
r=0

Now replace y — — y we get
n
x=y)r= Z "C, (1) xy = "Co X"y —="C XMyt + A C (=) XY+ L AC (= )hxOy (i)
r=0

Adding (i) & (ii), we get
(X+y)+ (X—y)" = 2["Cyx"yO+"C, X""2 Y2 +......... ]

Subtracting (ii) from (i), we get
(X+y)=(X—y)=2[C,x"-1yL+C, X" yi+........ ]

Properties of binomial coefficients :

(L+x)=C,+Cx+Cx*+ ........ +C X+ +Cx (1)
where C, denotes "C,

(1) The sum of the binomial coefficients in the expansion of (1 + x)" is 2"
Putting x =1 in (1)
"C,+"C,+"C,+ ....... +°C =2» L (2)
n
or Z "C, =2"
r=0

(2) Again putting x = =1 in (1), we get

"C,—"C, +"C,="C, + .ccooorrr.r.. +(1y"Cc. =0 ©)

n
or Z(—l)r nC, =0
r=0

/\
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3)

(4)

()

(6)

Example # 13 :

Solution :

The sum of the binomial coefficients at odd position is equal to the sum of the binomial
coefficients at even position and each is equal to 2.
from (2) and (3)

"C,+"C,+"C,+ i =1C,+"C,+"C+ i =21
Sum of two consecutive binomial coefficients
ncr + ncr—l = n+1Cr

n! n!

L.H.S. =nC +C + :
' "1 (n=ntrl (n=r+! (r-1!

Tl
(n=r)! r=D'|r n-r+1

_ n! (n+1)

- (n=r)! r=! rln-r+12

S LT )
(n-r+! r! '

Ratio of two consecutive binomial coefficients
"C, _n-r+1

nCr—l ) r
C. _n mC = nin-1) “2C = _n(n-H(n-2)......... (n—(r-1)
r r(r-1 r (r=n(r-2)....... 2.1
fFL+x)=C,+Cx+Cx+............ + ¢ x", then show that
() C,+4C, +4C, + ......... +4rC =5 (i)3C,+5C, +7.C,+....... +(2n+3)C =2"(n+3).
n+1
(iii) CO+&+&+&+ ......... g Lo 27T
2 3 4 n+1 n+1

0] (1+x)=C,+C x+C x>+ .......... +C. X"

putx =4

C,+4C +4C, + ........ +4nC =5
(ii) LHS.=3C,+5C +7.C, + ... +(2n+3)C,

=@ +3).°C,= 2" C, +3Y"°C,
r=0 r=0 r=0

n n
=2n Y""'C,, +3 ) "C,=2n.2-1+3.2"=2"(n +3) RHS

r=1 r=0
(i) I Method : By Summation
L.H.S.:CO+& L R R + n
2 3 4 n+1
:Zn: G L Z n1C Nl ng g Y S| R.H.S
= - r+1 n+1r:0 . r+1 r+1 . r r+1 N+l SO

II Method : By Integration

(I1+x)=C,+Cx+Cx2+ ... + C_x". Integrating both sides, within the limits O to 1.

n+1 2 3 1
{&}{COHQLCZL ..... ic X }
n+1 2 3 o

n

o n+1
n+l
AN CO+&+&+ ..... + Cn -0
n+l n+1 2 3 n+1
n+1
CO+&+&+&+ ......... v S 227 2T pgued
2 3 4 n+1 n+1
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Example # 14 :

Solution :

Example # 15 :

Solution :

FL+X)"=C,+Cx+Cx*+ ... + C x", then prove that

() CC,+CC,+CC +...... +C _,C =»C _or>C

(i) 12.C2+22.C2+32C2+ ... +n2C2.=n22-2C_,

0] (L+x)=C,+Cx+Cx2+ ... +Coxn 0]
X+1)=Cx"+Cx"=+ Cx"=2+ ... +Cx (i)
Multiplying (i) and (ii)

(Co+Cx+Cx2+ ... +C X)) (Cxn+ Cxn =+ ... +C x%) =(1+x)x
Comparing coefficient of x™%,
CC,+CC,+CC +...... +C _,C =»C _orC

(ii) (I+x)=C,+Cx+Cx2+..... +C x. (i)
differentiating w.r.t x......

NAL+x)*=C, +2Cx+3C x>+ ......... +nC_ xmi

multiplying by x.......
NX(A+x)t=Cx+2Cx2+3Cx3+ ....... +nC_x"

Now differentiate w.r.t. X.....

n(1 +x)** + n (N=L)x.(1+x)"2 = 12C, + 22C x + 32Cx2 + ....... +n2C xmt L (i)
X+1)=Cx"+Cx"~+ Cx"-2+ ... +Cx (iii)
multiplying (ii) & (iii) and comparing the cofficient of x"*

12.C2+22.C2+ 3. C2+ ... +m2CR = n(*'C P C L, ) e iC,

=n222C_ | =RHS.

Find the summation of the following series —

(i()mC, + ™IC, + ™2C, + .o, +1C_ (i) "C,+2.™C, +3.™2C, + ......... +n . 2IC,
(i) I Method : Using property, "C_+'C_, = ™'C,
mC, + ™IC, + ™2C, + ...vrrrernees +C_
mC_+™IC_+m™2C 4+ ... +C_
= ™IC L +™Cp +™2C + e, +C~ {wmC_ =mC,_ .}
—_—
= ™2C L+ Cp F e, +0C_=m3C e, +nC_ =rC__ +°C_="IC__
II Method
mC_+miIC +m2C + ... +1C_

The above series can be obtained by writing the coefficient of x™ in
@Q+X)m+ (1 +x)™ + ......... + (1 +x)"
LetS=(Q+x)"+ (1 +X)™L +.............. + (1 +x)"

P [@e ] g

X X

. o (1+ x)n+1 (1+x)"
= coefficient of xm in - =n*1C_,,+0=r*1C_
X X
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(i) "C,+2.™C,+ 3.™C,+ ... +n.C,
The above series can be obatined by writing the coefficient of x3 in
@+x)r+2. (1+xX)"+3. (D1 +X)"2+ ... +n.(1+x)>1
Let S=(1+x)"+2.(21+x)"+3. (1+X)™2+........... +n(l+x)>> L. @
Q+x)S= (1+xX)™+2 (L+X)™ + ... +(n-1) (1 +x)>™*+n(1l+x)> (i)
Subtracting (ii) from (i)
=XS=(QA+X)"+ @A +X)"+ (1 +X)"2+ v, + (1 +x)>1—n(1 + x)*
@+ x)" [(1+ X)" — 1}
= -n(1+x)™
X

2n n 2n
S = —(L+x)" +(1+x) . n(1+ x)

X2 X

x®:S (coefficient of x* in S)
.. 1+ X)?" + 1+ x)" L n@+ x)2"
x? X
Hence, required summation of the series is —2'C_ + "C, + n . >C,

X

Example # 16 : ProvethatC, - C, + C, —........ = 2n2 sin IF |
4
Solution : Consider the expansion (1+x)"=C,+C, x+C,x?+ ..... +C, x (i)
putting x =—1 in (i) we get
(1-i"=C,-C,i—-C,+Cji+C,+...... (=1)C, in
or 2"/2 {cos(—%mjﬂ sin (—%H=(CO—CZ+C4—....)—i(Cl—C3+C5— ..... ) ...(ii)
Equating the imaginary part in (i) we getC, - C, +C, —........ =2 sin%n.
Self practice problems :
(12) Prove the following
() 5C,+7C, +9C, + ............. +(2n+5)C =2"(n+5)
2 3 n+1 n+l
(i) 4CO+4—.C1+4—C2+ .............. +4 Cn=5 1
2 3 n+1 n+1
(iii) "C,.™C +"C, ."C_,+"C,."C ,+ .o +nC .C, =21 (n+2)
(iv) 2C,+3C, + ... +1C, =™C,
Binomial theorem for negative and fractional indices :
lfneR,then (1+x)"=1+nx+ n(;—l) X2 + n(n—;L)('n—Z) X e,
.................. + nn-H(n-2)....(n-r+1) DU R o}
r!
Remarks
(@ The above expansion is valid for any rational number other than a whole number if | x | < 1.
(i) When the index is a negative integer or a fraction then number of terms in the expansion of

(1 + x) is infinite, and the symbol "C, cannot be used to denote the coefficient of the general
term.
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(iii) The first term must be unity in the expansion, when index ‘n’ is a negative integer or fraction

" n(n-0(yY
XH(HXJ :x”{1+n . X+—(zj +oe } it | Y|<1
X X 2! X X
(x+y)=
" n (n—-1 g
y“(1+§J =y"1+n . 5+g[§j Fo it |X]<1
y y 2! y y

nn-H(n-2)......... (n-r+1) “

(iv) The general term in the expansion of (L +x)"is T, = i

(v) When ‘n’ is any rational number other than whole number then approximate value of (1 + x)" is
1 + nx (x? and higher powers of x can be neglected)
(vi) Expansions to be remembered (|x| < 1)
€) L+X)*=1-x+x2=x3+...... + (1) X + ... 0
(b) (L=t =1+X+X+X+ ... X F o 0
(© (L+Xx)2=1-2x+3x2 =43+ .......... + (1) (r+1)x+ .. 0
(d) (L-=X)2=1+2X+3x+ 44X+ ....ovvnees +(r+1)x +........... 0

Example # 17 : Prove that the coefficient of x"in (1 —x)™is ™-'C,
Solution: (r + 1) term in the expansion of (1 — x)=" can be written as
T = -n(-n-)(—n-2)......(-n -r +1) (—x)’

r+1 r !
- (1) n(n+1)(n+2r).| ..... (n+r-1) () = n(n+1)(n +2r).;....(n +r =1)

1! — -
- (=Dt nn+D......(n+r =) X" Hence, coefficient of x" is (n+r-D!
(n-0 ! r! (n=D! r!

=m-1C Proved

Example-18: If x is so small such that its square and higher powers may be neglected, then find the value of
(1-2x)"% + (1+5x)™*'?

(9+x)"?
1 2X-l—l 15x 1/2
_ 1/3 -3/2 -5 - -
Solution : (1=2x) +(117;5X) = 3 1,22 :1 2—4—9x 1+5
(9+x) ( xj 3 6 9
3|1+ —
9
:E[Z_ﬁxj (1_ij:1(2_§_ﬁxj =1- L_ﬂ X:l_ﬂx
3 6 18 2 9 6 18 12 36

Self practice problems :

(13) Find the possible set of values of x for which expansion of (3 — 2x)'? is valid in ascending

powers of x.
2 3
(14) Ify= 2 +E 2 +§ 2 o , then find the value of y? + 2y
5 215 3115
(15)  The coefficient of x% in 2_3)(3 is
1-x)
(A) 500 (B) 1000 (C)-1173 (D) 1173
Ans. (13) x e(—%, gj 14) 4 (15 C
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Binomial Theorem “_

Multinomial theorem : As we know the Binomial Theorem (x + y)" = Z "C, xy = Z

n n |

. X-r yr
= -t r!

; n!
puttingn—r=r, ,r=r, therefore, x+y)r= Z — Xt y®
n+h =n URFL

Total number of terms in the expansion of (x + y)" is equal to number of non-negative integral solution

ofr,+r,=n ie. m1C, =m™C =n+1
In the same fashion we can write the multinomial theorem
— n! ¢ r. I
(X, + X, + X+ X" = Z T X XX
n' . n!
L+ +.+=n 1° 2 k
Here total number of terms in the expansion of (x, + x, + ......... + x )" is equal to number of non-
negative integral solution of r, +r, +........ +r,=n i.e. "IC,

Example # 19 : Find the coefficient of a2b3c*d in the expansion of (a — b — ¢ + d)*°

|
Solution : (a—b—c+d)w = Z __@or @" (-b)? (<) (d"
rn! gl !
L+ +3+0,=10 17 27737 T4
we want to get a2 b® ¢* d this implies that rh=2r,=3r,=4r-=1
(10)!

coeff. ofa? b c* d is (-1)3 (-1)* =-12600

2! 31 41 1

11
Example # 20 : In the expansion of (1+ X +ZJ , find the term independent of x.
X

11 | Iy
Solution : 1+x+Z = Z i @ (x)? ’
X 0! lrg! X
A+ +a=11

The exponent 11 is to be divided among the base variables 1, x and ‘ in such a way so that we
X

get x°. Therefore, possible set of values of (r,, r,, r,) are (11, 0, 0), (9, 1, 1), (7, 2, 2), (5, 3, 3), (3, 4, 4),

(1,5,5)
Hence the required term is
(1! (70 + @an! Ly @y - @y 5 4 ! - ! .
(12! 9ri1mn! 7M21 21 5/ 313! 314141 11515
—1+ ! . 2! 714 1! . 4 72+(11)! - 6 ! .
9121 111! 71410 2121 516! 313!
N 1y ! . 8! 74 4 1y ! . (10) ! 75
318! 4141 1110! 5151

5
= 141C, . %C, . 7'+ 11C, . %C, . 72+ 11C, . °C, . 7*+ 11C, .%C, . 74 +11C,, . ¥C,. 7°=1+ » "'C, .*C,. 7"

r=1
Self practice problems :
(16) The number of terms in the expansion of (a+b +c+d +e)"is
(A) n+4(:4 (B) n+3Cn (C) |-|-¢-5C:n (D) n+ 1

AnNs.

a7 Find the coefficient of x2 y® z* in the expansion of (x — 2y — 32)7
(18) Find the coefficient of X7 in (2x2— x — 3)°

7!

(16) A (A7) 5r5rg 2

(18) 2304

/\
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Binomial Theorem “_
Bl Exercise-1 |

= Marked questions are recommended for Revision.

PART -1 : SUBJECTIVE QUESTIONS

Section (A) : General Term & Coefficient of xkin (ax +b)"

A-1. Expand the following :
. 2 X ° .. 2 2 ¢
(i) ——5].,(x=0) (ii) y +—1.(y=0)
X 2 y

1
=

I

n
A-2. In the binomial expansion of [§/§+ j , the ratio of the 7th term from the begining to the 7th term

fromthe endis 1: 6 ; find n.

5

A-3.  Find the degree of the polynomial (x +(x®-1)” )5 +(x —(x® —1)%)

A-4. Find the coefficient of
0] x8y3in (x +y)° (i) a®b’in (a - 2b)12

2

11
A-5. Find the co-efficient of X7 in [ax2 +bi] and of x7 in [ax—
X X

11
J and find the relation between

'a' & 'b' so that these co-efficients are equal. (where a, b = 0).

A-6. Find the term independent of X' in the expansion of the expression,
9
(1+x+2x3) 31,
2 3 X

A-7. (i) Find the coefficient of x in (1 + 2x)8(1 — x)".
(ii) Find the coefficient of x*in (1 + 2x)* (2 — x)®

n
A-8.= In the expansion of (xg’ —izj , h e N, if the sum of the coefficients of x> and x*° is 0, then n is :
X

Section (B) : Middle term, Remainder & Numerically/Algebrically Greatest terms

B-1.  Find the middle term(s) in the expansion of

7
(i) (5 - XJ (i)  (L—2x+x3)n
y X

B-2.w= Prove that the co-efficient of the middle term in the expansion of (1 + x)2" is equal to the sum of the
co-efficients of middle terms in the expansion of (1 + x)2"-1,

B-3. (i) Find the remainder when 7% is divided by 5
(i) Using binomial theorem prove that 6" — 5n always leaves the remainder 1 when divided by 25.
(iii) Find the last digit, last two digits and last three digits of the number (27)2".

B-4.=» Which is larger : (995 + 100%9) or (101)%°
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Binomial Theorem

B-5. (i) Find numerically greatest term(s) in the expansion of (3 — 5x)1> when x :%

/\

(i) Which term is the numerically greatest term in the expansion of (2x + 5y)34, whenx =3 & y=27?

B-6.=
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Binomial Theorem “_

Section (D) : Negative & fractional index, Multinomial theorem

D-1.x

D-2.

D-3.

D-4.

D-5.»

Find the co-efficient of x® in the expansion of (1 — 2 x)-52,

2
0] Find the coefficient of x2 in M;;(
1+x)
(ii) Find the coefficient of x1%0 in —— 5X2
(1-x)

Assuming ' x ' to be so small that x2 and higher powers of ' x

(1+ §x)7 ) (16 -3x)"2

can be neglected, show that,

4 . . 305
is approximately equal to, 1 — ——x.
8+ pp y eq %
() Find the coefficient of a® b* ¢’ in the expansion of (bc + ca + ab)8.
(i) Sum of coefficients of odd powers of x in expansion of (9x2 + x — 8)6

Find the coefficient of x” in (1 — 2x + x3)5..

PART -1l : ONLY ONE OPTION CORRECT TYPE

Section (A) : General Term & Coefficient of xkin (ax +b)"

A-1.

A-2.

A-3.

A-4.

A-5.

A-6.1

A-7.

X 2m+1
The (m + 1) term of [—+XJ is:
y X

(A) independent of x (B) a constant
(C) depends on the ratio x/y and m (D) none of these

The total number of distinct terms in the expansion of, (x + a)'® + (x — a)'® after simplification is :

(A) 50 (B) 202 (C)51 (D) none of these
18°+7%+3.18.7.25
The value of, —
3°+6.243.2+15.81.4+20.27.8+15.9.16+6.3.32 + 64
A1 (B) 2 (©)3 (D) none
fl? N
In the expansion of [3 7 + 3«/5} the 11th termis a:
(A) positive integer (B) positive irrational number
(C) negative integer (D) negative irrational number.
n
: 1/13 a : "Cs

If the second term of the expansion |a™~~° + — is 14a?, then the value of T is:

a 2
(A) 4 (B) 3 (C) 12 (D) 6
In the expansion of (713 + 111/9)6561 the number of terms free from radicals is:
(A) 730 (B) 729 (C) 725 (D) 750

The value of m, for which the coefficients of the (2m + 1)1 and (4m + 5)t terms in the expansion of
(1 +x)10 are equal, is
(A)3 B)1 (€)5 (D)8
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Binomial Theorem “_

8
A-8.= The co-efficient of x in the expansion of (1 — 2x3 + 3 x5) (1+ lj is
X

(A) 56 (B) 65 (C) 154 (D) 62

A-9.  Given that the term of the expansion (x*3— x2)5 which does not contain x is 5m, where me N,then m=
(A) 1100 (B) 1010 (C) 1001 (D) 1002

4 3
A-10. The term independent of x in the expansion of (x - 1} [x + Ej is:
X

(A) - 3 (B) 0 €)1 (D) 3

Section (B) : Middle term, Remainder & Numerically/Algebrically Greatest terms

8
B-1. If k € R* and the middle term of (g + 2) is 1120, then value of k is:
(A3 (B)2 ©1 (D) 4

B-2.w= The remainder when 22003 js divided by 17 is :
(A)1 (B) 2 (C)8 (D)7

B-3.  The last two digits of the number 34 are:
(A) 81 (B) 43 (C) 29 (D) 01

B-4.  The last three digits in 10 ! are :
(A) 800 (B) 700 (C) 500 (D) 600

n

10
B-5.  The value of Zr . G is equal to

n

r=1 r-1

(A)5(2n-9) (B) 10 n (C)9(n-4) (D) n-2

n-1 n

r=0 Cr + Cr+1

n n+1 n n (n-1

A) — B) — C)(n+1) — D) ——

()2 ()2 ©)( )2 ()2(n+1)
B-7.= Find numerically greatest term in the expansion of (2 + 3 x)?, when x = 3/2.

(A) °Cq. 2°. (3/2)12 (B) °C,. 2°. (3/2)® (C) °Cq. 29. (3/2)10 (D) °C,. 2°. (3/2)8
B-8.  The greatest integer less than or equal to (\/§+ 1)8is

(A) 196 (B) 197 (C) 198 (D) 199

Section (C) : Summation of series, Variable upper index & Product of binomial
coefficients

C-1. e + G + G F o, + n&=
1 2 3 11
211_ 1 211_ 1 311_ 1 311_ 1
A B C D
(A) 1 (B) 5 © 1 (D) 5
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Binomial Theorem

C-2.» The value of Co _ &+ S _ &+ .......... + (=1)r Lis
1.3 23 33 43 (n+1) . 3
3 n+1 1
A) — B) — C D) none of these
()n+1 ®) 3 ()3(n+1) ©)

5
C-3.  The value of the expression 'C, + Z 2-IC, is equal to :

(A) 47C5

j=1

(B) szC5 (C) szc4

(D) 4904

50) (50 50) (50 50)(50) . n
C-4.». The value of + S + is, where "C =
0 1 1 2 49 )| 50 o

2
100 100 50 50
A B C D
5] Clie ©50) ©50)
Section (D) : Negative & fractional index, Multinomial theorem
D-1. If |x| <1, then the co-efficient of x in the expansion of (1 + X + X2+ x3 +....... )?is
(A) n B)n-1 C)n+2 D)n+1
D-2.  The co-efficient of x4 in the expansion of (1 — x + 2x?)12 js:

(A) 12(;3

(B) 13C, (C) *C,

D-3.m If(1+x)°=a,+ax+ax®+...+a,xv, then value of

(a,—a,+a,—a,+a,—a, )+ (@ —-a,+a,—a,+a)is

(D) 12C,+ 3 13C, + 14C,

(A) 210 (B) 2 (C) 22 (D) None of these
PART - lll : MATCH THE COLUMN
1. Column -1 Column -1l
(A) If (r + 1)™ term is the first negative term in the expansion (p) divisible by 2
of (1 + x)™2, then the value of r (where 0 <x < 1)is
(B) If the sum of the co-efficients in the expansion of (a) divisible by 5
(1 +2x)"is 6561, and T, is the greatest term
in the expansion for x = 1/2 then r is
(©) nC, is divisible by n, (1 <r<n)ifnis n divisible by 10
(D) The coefficient of x* in the expression (s) a prime number
(1+2x+3x2+4x + ...... up to ©)*2 is ¢, (c € N),
thenc +1 (where |x|<1) is
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Binomial Theorem “_
Bl Exercise-2

w Marked questions are recommended for Revision.

PART -1: ONLY ONE OPTION CORRECT TYPE

1. In the expansion of
b 21
3\/§+3 — | , the term containing same powers ofa &b is
b \Va

(A) 11" term (B) 13" term (C) 12 term (D) 6" term
2. Consider the following statements :

S;: Number of dissimilar terms in the expansion of (1 + x + x2 + x3)"is 3n + 1

S,: L+x)(L+x+x3)(Q+x+x2+x3..... (I+x+x2+... + x') when written in the ascending

power of x then the highest exponent of x is 5000.
n-r

SS : Z : _kcr = nCr+l
k=1
. 2\n = 2 2n - 3"-1
S,: fFA+x+x3)"=a,+ax+a,x+.... +a, x> thena,+a,+a,+.... +ta, = >
State, in order, whether S, S,, S,, S, are true or false
(A) TFTF (B)TTTT (C) FFFF (D) FTFT
n n n n
3. i _Crt4 "Crig 6 7Crip +4 "Crig +"Crig _ N+K then the value of k is :
nCr +3 nCH—l +3 nc:r-¢—2 + rICr+3 r+k
(A1 (B) 2 (€4 (D)5
4 The co-efficient of x® in the expansion of (1 + xX)2 + (1 + X)®2 +....... +(1+x)®is:
(A) 51(:5 (B) 9C5 (C) 31C6 _ 21C6 (D) 30(:5 + ZOC:5
100
5% The coefficient of x52 in the expansion Z 100¢  (x — 3)rw0-m 2mis
m=0
(A) 100(:47 (B) 100C48 (C) _100C52 (D) _IOOClOO
40
6. The sum of the coefficients of all the integral powers of x in the expansion of (1+ 2«/?) is:
1 1
(A)3%+1 (B) 30 -1 (©) > (30 -1) (D) > (3% +1)
n
7 Z(_l)r C.. (1+r¢nl0) _
— @@+¢nmo"y
(A)O (B) 1/2 1 (D) None of these
10
. . . . x+1 x-1 o
8. The coefficient of the term independent of x in the expansion of 1~ T is :
X3 —x3+1 x—x2
(A) 70 (B) 112 (C) 105 (D) 210
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Binomial Theorem “_

9. Coefficient of x" -1 in the expansion of, (X + 3)" + (X + 3)" =1 (X + 2) + (X + 3)" =2 (X + 2)2 +..... + (X + 2)"

is :
(A) ™1C,(3) (B) "1C,(5) (C) ™1C,(5) (D) "C,(5)
10. Let f(n) = 10" + 3.4"*2+ 5, n € N. The greatest value of the integer which divides f(n) for all nis :
(A) 27 (B)9 ©)3 (D) None of these
11 If (1+x)= Z axandb =1+ and H b = (102)'° them n equals to-:
' P 100! '
(A) 99 (B) 100 (C) 101 (D) 102

6
12. Number of rational terms in the expansion of (1+ \/§+ \/g) is :
(A7 (B) 10 (C)6 (D) 8

13m  If =% ¢, -*4c 3¢, +*C,2%c, —* C,1°'C, = (101)* then k equals to :

(A1 (®) 2 ©4 ©)6
14,  10¢2-10cp 0 022—....—(1°C9)2+(10C10)2:
(A) 0 ®) (*°Cs) (©) -, (D) 2°C;

15. The sum Z (r+1)Cz2isequal to:
=0

n+2(2n-1 1! n+2 +1
R TR @ 12y
nt!(n-1! I (n-1)!
n+2(2n+1)! n+2(2n-1!
o A o (-
nt (n+1! nt (n+1)!
16. FL+x+x2+x3)P=a,+aX+aX+.. ... +a,x%, thena, equalsto:
(A) 99 (B) 101 (C) 100 (D) 110
n
17w Ifa =
n 1
(A) ~a, (B) 3, (C) na, (D)0
2 4
18 = The sum of: 3."C - 8."C, + 13."C, — 18."C, +.... upto (n+1) terms is (n > 2):
(A) zero (B) 1 (©) 2 (D) none of these
: 4
19. If =— then n=
Z[ nC + nCr+lJ S
(A) 4 (B) 6 (C) 8 (D) None of these
l n
20. The number of terms in the expansion of(x2 +1+ —Zj ,heN,is:
X
(A) 2n (B) 3n ©)2n+1 (D)3n+1
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Binomial Theorem “_

21. Suppose

n

Zn:k D e k?
k=0

k=0
det =0
n n
> "ck Y e s
| k=0 k=0 _
n I"IC
holds for some positive integer n. Then z K equals.
—k+1

PART-II: NUMERICAL VALUE QUESTIONS

INSTRUCTION :

« The answer to each question is NUMERICAL VALUE with two digit integer and decimal upto two digit.
« If the numerical value has more than two decimal places truncate/round-off the value to TWO decimal

placed.
10 _

1. 1 + 1 + 1 +oen +i = (2 -1 then find the value of k.

uio!r 2191 318! 10! k 10!

1 8
2. If the 6™ term in the expansion of {W + x?logyg x} is 5600, then x =
X
3. The number of values of ' x' for which the fourth term in the expansion,
8
2] 1/4X 44 . .
gelogsvaieas 1 ) g 336, is :
5I095 3\¢2X_1 +7
4, If second, third and fourth terms in the expansion of (x + a)" are 240, 720 and 1080 respectively,
then ratio of last term and first term is.
P+ QY
5. Let the co-efficients of x"in (1 + x)" & (1 + x)>"-* be P & Q respectively, then( 5 j =
% sx Y
6. In the expansion of [3 4 +34 J , the sum of the binomial coefficients is 256 and four times the term
with greatest binomial coefficient exceeds the square of the third term by 21n, then find x.

19 ok
7. If > 2 __ 1 henfindk.

~k!(19-k)! k 18!

8=  The value of p, for which coefficient of x>0 in the expression
(1 +x)1000 + 2x (1 + x)99 + 3x2 (1 + x)9%8 +..... + 1001 x19% is equal to 1002C_, is :

1001 1
= Z—then value of A is
2 A

RN If {x} denotes the fractional part of ' x ', and{
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Binomial Theorem “_

n
10. The index ' n ' of the binomial [5 + 2} if the only 9t term of the expansion has numerically the

greatest coefficient (n € N) then find T_g (where T: denote coefficient of r" term from beginning in the
8

expansion)
11. Sum of square of all possible values of 'r' satisfying the equation,
39C 39C 39C 39C is
3r-1" -1 3r

12.%=  Find the value of
6C,. 2C,.—°C, 11C+ *C,**C - °C,.°C + °C,.®C,—°C,."C + °C,.°C,

2
n 3
13. If nis a positive integer & C, = "C,, find the value of z k2 [ G J IS :
=n(n+1)°.(n+2)( C

10
14 The value of the expression [Zloc J [Z( 1)< CK] is

r=0
100
15.  Thevalue of Aif Y '%°C,.MCq =2 %Cosis :
m=97
16. If (1 +X+x2+..+XP)" = a, + a;x + ax*+...+a,, x"P, then the value of :
1 ,
——J[a,+2a,+3a,+.... +7pa,]is
p(p +1)7 1 2 3 7p.

173 If ("C )2+ 2. (2C,)2 + 3. (3"Cy)? +... + 2n. (3'C,, )2 = 18 . 4™1C, ,, thenniis :

n
18. I 22”3 - @n+3K)2 -1 hweis

n+1

: (-D".C, _a .
19. If ;(r+l)(r+2)(r+3)_ (n+b),thena+bls

3n

20m Z 61C,,_, (- 3)¢ isequal to:
k=1

21. If x is very large as compare to y, then the value of k in 1+ —
\j X+Yy \A

PART - Il : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE

20
1. In the expansion of [%ﬁ‘i‘%j
(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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2
2. The coefficient of x* in (]1.+_xj Jx]<1,is
(A) 4 (B) -4 (C)10+4C, (D) 16
3. 7° + 97 is divisible by :
(A) 16 (B) 24 (C)64 (D) 72
n
4, The sum of the series Z(—l)r’l. "C,(a-r) isequalto:
r=1
(A)5ifa=5 (B)-5ifa=5 (C)-5ifa=-5 (D)5ifa=-5
n
5. Let a, = 1000 forn € N, then a, is greatest, when
(A) n=997 (B) n =998 (C) n =999 (D) n=1000
6. "C,—23"C, +3.3°"C,-4.33"C, +........ +(=1)"(n +1) "C_3"is equal to
A) 2" (3?” +1j if n is even (B) 2" (n +§j if n is even
(c)-2" (37n+1j if n is odd (D) 2" (n+§} if n is odd

7= Element in set of values of r for which, 18C,_, +2.18C _, +18C >20C . is :

(A)9 (B) 5 )7 (D) 10
8. The expansion of (3x + 2)-*2is valid in ascending powers of x, if x lies in the interval.
(A) (0, 2/3) (B) (-3/2, 3/2) (C) (213, 2/3) (D) (0, =3/2) (3/2, )
9. If (1+2x+3x9)0=a,+a,;x+a,x2+..+a,x?, then :
(A)a, =20 (B) a, =210
(C) a, = 8085 (D) a,,=22.3".7
10. In the expansion of (x +y + )25
(A) every term is of the form 25C.. 'C,. x?5 -1, yr -k zk (B) the coefficient of x8 y° z%is 0
© the number of terms is 325 (D) none of these
11. If(L+x+2x)*=a,+ax+ax:+..... +a,x° thena, +a,+a,....+a,is equal to :
(A) 219 (230 + 1) (B) 219(220 _ 1) (C) 239 — 219 (D) 239 + 219

nfn+1 an
12w n — is(n e N)

3 3
(A) Less than (nTH) (B) Greater than or equal to (nTJrlj
(C) Less than (n!)? (D) Greater than or equal to (n!)z.

13. If recursion polynomials P,(x) are defined as P,(x) = (x — 2)?, P, (X) = ((x — 2)? — 2)?
P;(¥)=((x—2)? —2)2-2)? .......... (In general P, (x) = (P, _ (X) — 2), then the constant term in P, (X) is
(A) 4 (B) 2 (C) 16 (D) a perfect square
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Binomial Theorem

PART - IV : COMPREHENSION

Comprehension # 1 (Q. No. 1to 3)

1=

2.5

CR-N

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

0<i<j<n

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

i=1 j=1

n n n n
In the sum of series ZZf(i) f(j) = Z[f(i) {Zf(j)ﬂ i and j are independent. In this summation,
i=1 j=1

three types of 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

PIPROUOEDIPRIOUO!

i=1 =1 0<i<j<n

+ G+ Z_Zf(i)f(j)

0<i<j<n

=2 3 SO + D > ()
O<i<j<n i=]
ZZf(l)f(]) ZZ f)f(J)
= )=

0O<i<j<n

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

ZZ "C; "Cjisequalto

O<i<j<n
22!’1_ 2n C 22I’1+ 2n C 22n n C 22n+ n C
A) —— By —————" c) ——=2 D L
(A) > (B) > (©) > (D) >
Let °Co = 1, then Z Z "Cn . MC, isequalto
m=0 p=

(A) 2n-1 (B) 3 (C) 31 (D) 2n
22 ("e+"g)

o<i<j<n
(A) (n +2)2" (B) (n + 1)2" (C) (n=1)2n (D) (n +1)2~-1

Comprehension # 2 (Q. No. 4 to 6)
Let P be a product given by P =(x+a) (X +a) ......... (x+a)
n

|\

and LetS, =a, +a,+ ... +an=Z:aI \ ZZa, i S, z z Zaa .8, and so on,

i=1 i<j
then it can be shown that

i<j<k

P=x"+§ x""t +§,x""2 + ... +S,.

The coefficient of x8 in the expression (2 + x)? (3 + x)3 (4 + x)* must be

(A) 26

(B) 27 (C) 28 (D) 29
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Binomial Theorem “_

5. The coefficient of x2% in the expression (x — 1) (X2 —2) (xX® = 3) .......... (x?° — 20) must be
(A) 11 (B) 12 (C) 13 (D) 15
6. The coefficient of x° in the expression of (x — 1) (X — 2) ......... (x — 100) must be

(A)12+22+ 32+ ....... + 1002
B)Q1+2+3+.... +100)2— (12 +22+ 3+ ....... +100?)

(©) % [(A+2+3+...... +100)2— (12 + 22+ 32 + ....... + 100?)]
(D) None of these
Comprehension # 3 (Q.No. 7 to 9)

Let  (7+4yB) =1+f=0C, 77 +C. 772 (4/3) +.ccce.. e, (i)

where I & f are its integral and fractional parts respectively.
[tmeans 0<f<1

Now, 0<7-443 <1 = 0<(7-43)y<1
Let  (7-4B)=f=1C,.7"—="C.7"* (43) +cccc.. s (ii)
= 0<f<1

Adding (i) and (ii) (so that irrational terms cancelled out)
[+f+f :(7+4\/§)n+(7—4\/§)”

=2[C,7"+"°C, 772 (4f3 )2 + .......... ]
I[+f+f =eveninteger = (f +f must be an integer)

O0<f+f<2 = f+f=1
with help of above analysis answer the following questions

7. If (3\/?7 + S)n: p + f, where p is an integer and f is a proper fraction, then find the value of
(3v3 —5)”, neN,is
(A)1-f,if nis even (B) f, if nis even (C)1-f,ifnis odd (D) f, if nis odd

8. If (9 + «/80)n= I+f, wherel, nareintegersand 0 <f<1, then:
(A) Iis an odd integer (B) I'is an even integer
©(@+H(1-H=1 (D)1—f=(9—«/80)n

9. The integer just above (J§+ 1) is, foralln € N.
(A) divisible by 2n (B) divisible by 2n+1 (C) divisible by 8 (D) divisible by 16

w Marked questions are recommended for Revision.
* Marked Questions may have more than one correct option.

PART - | : JEE (ADVANCED) / lIT-JEE PROBLEMS (PREVIOUS YEARS)

~
J

1. Coefficient of t24in (1 + t2)12 (1 + t12) (1 + t2%) is: [IT-JEE-2003, Scr, (3, — 1), 84]
(A) 22C, +3 (B) 12C, + 1 (C) 12c, (D) 12C, + 2

e IR F B o e R

[IT-JEE-2003, Main, (2, 0), 60]
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Binomial Theorem “_

3. If ©=5C = (k? —3) "C,,, then an interval in which K lies is [IT-JEE-2004, Scr, (3, — 1), 84]
(A) 2, ) (B) (~=, - 2) (©) [3.3] (D)(¥3.2]
4n The value of [IT-JEE-2005, Scr, (3, — 1), 84]
30) (30 30) (30 30) (30 30)(30) .
- + — e + is
0) (10 1)(11 2)\12 20130
60 30 30
A ( ) B C D) None of these
™ (50 ”(10) ()(15 ()
5@ Forr=0,1, .., 10, let A, B and C, denote, respectively, the coefficient of x' in the expansions of
10
Q1+x)°,(1+x)*and (1 +x)*. Then Z A (BigB, —CipA,) is equal to
r=1
[NT-JEE 2010, Paper-2, (5, -2)/79]
(A) BlO - ClO (B) A10 (8210 - C10 A10) ()0 (D) ClO - BlO
6. The coefficients of three consecutive terms of (1 + x)"*° are inthe ratio5: 10 : 14. Then n =
[JEE (Advanced) 2013, Paper-1, (4, — 1)/60]
7. Coefficient of x'* in the expansion of (1 + x?)* (1 + x?)" (1 + x*)*?is
[JEE (Advanced) 2014, Paper-2, (3, —=1)/60]
(A) 1051 (B) 1106 (C) 1113 (D) 1120
8.  The coefficient of x° in the expansion of (1 + x) (1 +x?) (1 +x3) ...... (1 + x*9) is
[JEE (Advanced) 2015, P-2 (4, 0) / 80]
9. Let m be the smallest positive integer such that the coefficient of x? in the expansion of
1 +x)2+ (@1 +Xx)°+.... + (1 +x)*+ (1 +mx)®is (3n + 1) 5*C, for some positive integer n. Then the
value of nis [JEE (Advanced) 2016, Paper-1, (3, 0)/62]
10. Let X = (19C1)2 + 2(19C2)2 + 3(1°C3)2 + ....... + 10(*°C10)? where 19C,, r € {1, 2, ....... , 10} denote binomial
coefficients. Then the value of ﬁ Xis . [JEE (Advanced) 2018, Paper-1, (3, 0)/60]
PART - Il : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)
10 10 10
1w LetS =>j (j-1) *C,S,= > j “CandS,= ) j° *C. [AIEEE 2009, (4, -1), 144]
i=1 i=1 j=1
Statement -1: S;=55x29.
Statement-2: S; =90 x 28 and S, = 10 x 28
(1) Statement -1 is true, Statement-2 is true ; Statement -2 is not a correct explanation for Statement 1.
(2) Statement-1 is true, Statement-2 is false.
(3) Statement -1 is false, Statement -2 is true.
(4) Statement -1 is true, Statement -2 is true; Statement-2 is a correct explanation for Statement-1.
2. The coefficient of x” in the expansion of (1 —x —x? + x®)8is : [AIEEE 2011, (4, -1), 120]
(1) 144 (2) —132 (3)—144 (4) 132
. - . 2n 2n |
KRN If n is a positive integer, then (ﬁ+1) —(«E—l) is : [AIEEE 2012, (4, -1), 120]
(1) an irrational number (2) an odd positive integer
(3) an even positive integer (4) a rational number other than positive integers

|\
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Binomial Theorem “_

6.=

8.»

10.

11.

12.»

13.

|\

10

. . . xX+1 x-1 .

The term independent of x in expansion of ( - J is :
Y213 U3 1y 12

[AIEEE - 2013, (4, -1),120]
(1) 4 (2) 120 (3) 210 (4) 310

If the coefficients of x® 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, (4, -1), 120]

272 272 251 251
(1) ek o) e[

The sum of coefficients of integral powers of x in the binomial expansion of (1 — 2 \/;)50 is
[JEE(Main) 2015, (4, - 1), 120]

@ 2 @+ 1) @ 2 (3) ®) = (@-1) @) 2 (@ +1)
2 2 2 2
n
If the number of terms in the expansion of (1_3 +i2j , X = 0, is 28, then the sum of the coefficients of
X X
all the terms in this expansion, is [JEE(Main) 2016, (4, — 1), 120]
(1) 2187 (2) 243 (3) 729 (4) 64

The value of (31C1 — 19C1) + (?2C2 — 10C2) + (?1C3 — 10C3) + (?1C4 — 19Cy) +........ + (31C10 — 0Cao) is
[JEE(Main) 2017, (4, — 1), 120]
(1) 221 — 21 (2) 221 — 210 (3) 220 — 29 (4) 220 — 210

5 5
The sum of the co-efficients of all odd degree terms in the expansion of (x +Ux® —1) +(x —x3 —1) ,

x>1)is: [JEE(Main) 2018, (4, — 1), 120]
11 (22 3 -1 40

403

If the fractional part of the number is 15’ then k is equal to :

[JEE(Main) 2019, Online (09-01-19),P-1 (4, — 1), 120]

(1) 14 (2)8 3)6 4)4
20 200 ok

If z | == .thenkequals: [JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120]
=\ 7C +7 C_, 21

(1) 50 (2) 400 (3) 200 (4) 100

If 3 {*C, 2 7Cp } =K(*C,), thenKis equal to :

[JEE(Main) 2019, Online (10-01-19),P-2 (4, — 1), 120]

(1) 2% (2) 2% -1 (3) (25 (4) 2%
2 n
LetSn=1+qg+qg?+...+q'and Ta=1+ (QTHJ + (QT-Flj +..4 [qTHJ .

where g is a real number and q=1. If 101Cy + 101Cz . Sy + .....+ 192Ci01.S100 = aT100 then a is equal to
[JEE(Main) 2019, Online (11-01-19),P-2 (4, - 1), 120]
(1) 200 (2) 2% (3) 2100 (4) 202
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EXERCISE - 1

PART -

Section (A) :
5 3 3 5
w0 (3 (el )0 (3)-6)
X X X 2 2 2
(i) Y8 + 8y5 + 24y? +32, %
y y
A-2. n=9 A3, 7 A-4. (i) °C, (ii) —27.12¢C,
u~ 8 . a _ 17 . )
A-5. C5b—5, Cﬁb_e’ ab=1 A-6. 7R A-7. () 171 (i) —438
A-8. 15
Section (B):
Bl () - 2X3Y g g @
y X n! n!

B-3. (i) 4 @iy 3,03, 803
B-4. 10150
B-5. (i) T,=-455x 312 and T, = 455 x 312 (i) 22
B-6. ()T, (i) T, T (iii) T (iv) T,
Section (D) :
D-1. 1510615 D-2. (i) 142 (i) — 197 D-4. (i) 280 (i) 25
D-5. 20

PART -l
Section (A) :
A-l. (C) A-2. (C A-3. (A A-4. (B) A-5. (A A-6. (A A-7. (B)
A-8. (C) A9 (O A-10. (B)
Section (B) :
B-1. (B) B-2. © B-3. (D) B-4. (A) B-5. (A) B-6. (A) B-7. (A)
B-8. (B)
Section (C) :
c-1. (B) c2. (C) €3 (C) cC4 (B
Section (D) :
D-1. (D) D-2. (D) D-3. (A)

PART -IlI
1 (A)—>(@s), (B)—>(as), (C)—(s), (D)~ (p,s)
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Binomial Theorem

EXERCISE - 2
PART -l
(B) (A) 3. () 4 (C) 5. (B) 6. (D) 7. (A)
. (D) . (C) 10. (B) 11. (B) 12. (B) 13. (C) 14. (C)
15. (A) 16. (B) 17. (D) 18. (A) 19. (A) 20. (C)
21. (6.20)
PART -lI
05.50 2. 10.00 3. 02.00 4. 07.59 5. 05.06 6. 00.50 7. 09.50
. 50.00 9. 27.33 10. 01.25 11. 34.00 12. 01.00 13. 00.08 14. 01.00
15. 08.24 or 08.25 16. 03.50 17. 09.00 18. 01.33 19. 03.50 20. 00.00
21. 00.50
PART -l
1. (ABCD) 2. (CD 3. (AC) 4. (AC) 5. (CD) 6. (AC) 7. (ACD)
8. (AC) 9. (ABC) 10. (AB)  11. (BC) 12. (BD) 13. (AD)
PART -IV
1. (A) 2. (B) 3. (A) 4. (D) 5. (C) 6. (C) 7. (AD)
8. (ACD) 9. (ABC)
EXERCISE - 3
PART -l
1. (D) 3. (D) 4. (B) 5. (D) 6. 6 7. (C) 8 8
9. 5 10. (646)
PART -Il
2) (3) 3. 1) 4. (3) 5. 2) 6. 1) 7. €)
(4) 2) 10. (2) 11. (4) 12. (1) 13. (3)
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Binomial Theorem

Il High Level Problems (HLP)

SUBJECTIVE QUESTIONS

1. Find the coefficient of x* in

[x+&] (x+ 22 &j (x+32 %j ........ [x +50? ﬁ} where C, =%C,

CO Cl CZ C49
6
. 6 2 . .
2. The expression, («/sz +1442%2 —1) J{ is a polynomial of degree
V2x2 +1442%% -1
3. Find the co-efficient of x5 in the expansion of (1 + x?)5(1 + x)*.
5
4., Prove that the co-efficient of x** in (1 + x +x3 + x¥)"is Z "Cis.3'Cr -
r=0
_ . _ _ (1+x)"
5. If nis even natural and coefficient of x" in the expansion of T is 2", (]X| < 1), then prove that r >n
-X
6. Find the coefficient of x" in polynomial (x + 2C ) (X + 2™1C))........ (x +2m1C).
n r-1
7. Find the value of [ >""C'C,2° | .
r=1 p=0

Comprehension (Q-8 to Q.10)

For k, n € N, we define

Bk, n) = 1.2.3......... k + 2.3.4........ (k+1) + ........ +n(n + 1)....... (n + k—=1), S(n) =n and S,(n)

=1+ 2K+ + nk

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

n(n+1j........ n+k
B(k,n) = k'|:ka + k+1Ck + k+2Ck T, + n+k71Cki| = k!(n+kck+l) = ( ) ( )
k+1
I
where "C, = _n
k! (n—k)!

8. Prove that S,(n) + S,(n) = B(2, n)
9. Prove that S (n) + 3S,(n) = B(3, n) — 2B(1, n)
10. If (1 +x)P=1+°PC, x+PCx?+.......... +°C_ x°, peN, then show that **C, S (n) + *'C, S, ,(n) +......... +

k+1Ck Sl(n) + I’<+1C:k+1 SO(n) = (n + 1)k+1 - 1

11. Show that 25" — 20" — 8"+ 3", nel" is divisible by 85.
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Binomial Theorem “_

n n+ 1C2
12 Prove that "C, ("C,)?2 ("C,)*........ (Cc,)r s( 2 J .
n+

1/n
13. If p is nearly equal to g and n > 1, show that (n+D p+(n-1q :(Bj . Hence find the approximate
(n-Dp+(+Dg (q
99 \6
value of | —| .
101
14. If (18x? + 12x +4)"=a +ax +ax*+ ... +a, x* , then prove that

a=23 (C,+"C, ™°C, +"C, *™*C, + .
15. Prove that 12. C, + 22. C; + 32. C, + 42. C; +.... + (n+1)2 C_ = 2"2 (n+1) (n+4).
16. f(l-x)"=a,+a; x+a,x>+a;x3+..... , find the value of, a; + a; + a, +....... +a,.

32
17. Find the remainder when 3232 s divided by 7.

18. If nis an integer greater than 1, show that : a - "C,(a-1) + "C,(a-2) —..... + (-1)" (a—n) = 0.
19. If (L+X)"=py+ P X+p,x2+pyx3+...... , then prove that :
(a) Po— Py Py—nen. = on2 gos 1T (b) P1— Pyt Ps e = o2 gjp 1T
20. Show that if the greatest term in the expansion of (1 + x)2" has also the greatest co-efficient, then ' x'
lies between, L&n—Jr1 .
n+1 n

21. Prove that if ' p ' is a prime number greater than 2, then [(2 + «E)p} — 2r*l is divisible by p, where [ ]

denotes greatest integer function.

n r r
22. If Z (=1)"."C, i+ 3 + ! Forereens tomterms |=k 1—i , then find the value of k.
2r 22r 23r zmn
r=0
+1 + 1Y + 1Y
23. Givens =1+q++...+q"&S =1+ qT+ [qu +....+[q > j ,q#1,
prove that "*1C, + "*1C,.s, + "1C,.s, +...+ "IC ,,.5,=2". S
24. If (1+x)15=C, + C,. x + C,. X2 +.... + C,¢. XI5, then find the value of : C, + 2C; + 3C, +.... + 14C,
_n\n+1
25.  Prove that, ~ 1C.— 2nC+ Snc,~ nc, 4. +EY N ac o 1
2 3 4 5 n+ 1 n+1

n
26. Prove that Zrz "C,p'g"~"=npq+n?p?ifp+q=1.
r=0
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27.
28.

29.

30.

31.

32.

1.

|\

Prove that : (n-1)2. C; + (n-3)2 C; + (n-5)2. C¢ +..... = n (n + 1)2"-3

Prove that "C, +2 "*1C + 3 "™2C_+....... +(n+1) 2"C,.="C,,+(n+1) >n*1C_, - 2"IC ,
Show that, \/32 1+ E + EE + EEE + EEEL + o,
3 36 369 360912

If (1+x)"=C,+ Cyx+C,x2+...... + Cx", show that for m > 2
Co—Cy+Chmnnn. +(-1)m-1C, _,=(-1m-1in-1C_ ..

If (L+x)"=Cy + C;x + C,x2 +.... + C x™ then show that the sum of the products of the C;'s taken two at

C C; 1
" ) is equal to 2201 — 2n !

a time, represented b _—
P y0§i<jsn 2 (n1)?

If a,, a;, a,,..... be the coefficients in the expansion of (1 + x + x2)" in ascending powers of x, then prove
that :
()aya, —a,a,+a,a;—....=0

(i) aga, —ajag+a,a, —.... + a,, _, a8,,=a,,,

(i E,=E,=E;=3"1, whereE,=a,+a;+as+..E,=a, +a,+a,+..& E;j=a,+ag+ ag+...

22100 2. 6 3. 60 6. 22 7. 40— 3
|

1198 16, W 17. 4 22. ! 24. 212993

1202 (n)? 2" -1
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Bl Exercise-1

= Marked questions are recommended for Revision.

w Fiffed g Sevm arg ueE 2
PART - | : SUBJECTIVE QUESTIONS

1T - | : f[A9ATHP Y99 (SUBJECTIVE QUESTIONS)

Section (A) : General Term & Coefficient of xk in (ax +b)"
@S (A) : IUG 95 TG (ax +b)"H xk &1 onew

A-1. Expand the following :

991 &1 99R BN
. 2 X ° . 2 2 4
(i) ———|.,(x=0) (if) y +—1,(y=0)
X 2 y
5 3 & 5
Ans. (i) [Ej -5 [EJ +10 (Ej_m (ij o5 [ij _ (5}
X X X 2 2 P

(ii) y8 + 8y® + 24y? +g +g
y 'y

so 0 (2] (& (3] v (@ (3] - (3 o (F (33
(3]s (3] of2}wlz o3 12 N

(i) () +4C, (y2)° (2ly) + 4G, (y?)* (2/y)2+Cy(y?) (2/y)° + *C,(21y)* = ¥* + 8y® + 24y® + Y
y

n
A-2. In the binomial expansion of [§/§+3ij , the ratio of the 7th term from the begining to the 7th term

I

from the endis 1 : 6 ; find n.

[§E+%J$Wﬁwﬁ7ﬁqasﬁqsmﬁ7ﬁq—dwaqu1:6 ®, I8 nHI H4E S DR |

\/e_,
Ans. n=9

n-6 2
Sol. 7" term from beginning T, = "C¢(2) 3 (%)

n-6
7t term from the end T, ="C,, _6(2)2 (%J °

T, 2(%67zj n12 n-12
=———— =

T _1

n-6 2
Hindi 9= ¥ 7df 9g T,="C4(2) 3 [%)
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Binomial Theorem “_

Sol.

Sol.

Hindi.

A-5.

Sol.

n-6
F A 7Al U= T, 5_nCn_6(2)2(%j °
n-6
T, 1 2(37% 12 n-12
7 = —=(6) 3 = =-1 = n=9
T.s 6 - ] 6 3

Find the degree of the polynomial (x +(x3 —1)%)5 +(x —(x® —1)%)5 .

CECE (x+(x3 —1)%)5 +(x—(x3 —1)%)5. B °d A DI |

Ans. 7

=2[x* +5C, . x3(x3 =1)"2)2+ °C,. x ((x®=1)"2)4]

= 2[x5 + 10x3(x® —1) + 5C.x (x3-1)?]

=2[x5+ 10x6 —10x® + 5x (x¢ = 2x3 + 1)] = degreeis 7 (&7 7 &)

Find the coefficient of

U x6y3in (x +y)° (ii) a5 b in (a—2b)12
ONH BT AT A BII—
(i) (x +y)9H x6y3 &I (ii) (a—2b)'2% a5 b7 &1
Ans. () °C, (iy — —27.12C,
(1) (x +y)* ZQC Xy - co-efficient of x°ys=°C,
12
(i) (a - 2b)?= > "?C,a"*" (-2b) Co-efficient of asb” = 2C (~2)"
r=0
9
(i) (x+y)?= D °Cx*Ty' L XY U = °C
r=0
(ii) (a - 2b)2 Z”C a'?" (-2b) asb7 @1 uTich = 12C, (-2)7
r=0

11
L 2] and find the relation between

11
Find the co-efficient of x7 in [ax:2 +L) and of x7 in (ax—
b x b x

'a’' & 'b' so that these co-efficients are equal. (where a, b = 0).

11
(ax2+b1—x] @ TR H X7 B UIE IR (ax—

11
] D YAR H x7H e A PR | I I [N

b x?
TR §RI§R &1, 1 'a' Td 'b' d 1 T S BRI(STE a, b = 0)
6 5
Ans. '1C b—s,“Cs— ab=1

11
Co-efficient of x7in (ax2 +ij
bx

;
General Term = ""C_(ax?)"'~ (blj ="C, a'"""brx%¥
X

Put22 -3r=7

I\
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Binomial Theorem “_

r=5 Co-efficient of x” = ""C,a®. b

11
Co-efficient of x7in (ax - %J
bx

;
General Term = ""C_ (ax)" (—bin ="C.a""(b)~ (1) x=
X

Put11-3r=-7=r=6 Co-efficient of x7=""C,a°b*
Given that ""C,a%b*="C a°b*= ab =1

11
Hindi. (axz +blj @ YAR # X7 HT IOIH
X

.
W 'qa = 11C (ax2)11—r (l) = 11C a11—rb—rx22—3r
r bX r
22 -3r=73E1 W
r=5 X" 1 o =""C,at. b®

11
(ax—Lj P YR H x7 BT ONH

bx?

r
AYh Ue = 11Cr (ax)ﬂ—r (_bin =11 Cra11—r(b)—r (_1 )rX11—3r
X

11-3r=-731 R =>r=6 X7 1 lib =''C a’b*
[ERIRIEI 1"C,a%b5=1"C ash*=ab = 1

A-6. Find the term independent of 'x' in the expansion of the expression,

9
Mex+2x9) [ | .
2 3 X

9
(1 +x+2x3) (gxz—%] S TR H x W Wad g S Doy |

X
Ans Z
54
. . 3, 1Y
Sol.  Co-efficient of X% in (1 + x + 2x3) | =x= ——
2 3x

N (3., 1Y » (3, 1Y
Co-efficient of X0 in | =x —— | + Co-efficient of x1in | =x° ——
2 3x 2 3x

" (3, 1Y
+ 2 Co-efficient of x3 in | = x* ——

91, r 9-r, r 913 I3
°C, gx2 _1 +%C, Ex2 _1 +2 9C, gx2 1
"2 3x 2\ 2 3x 22 3x
3 6 2 7
°Cs 3y (1 +2 °C, sy(_ 1)y 17
2 3 2 3 54
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Binomial Theorem

3X2_ 1
3X

Hindi. (1 +x + 2x3) (E
3 1
3

= |
2 X
JAR H X2 &1 0TI

9
—j P TR H X0 BT 0TI

9 9
j?ﬁuwﬁxozﬁrgwizﬁ{%xz—;—xj Eﬁwﬁx-1651ﬂvrizﬁ+2[

9-r,

9 n r 93 r3
°C, ngz 1 +°C, [gxz [—lj +2 °C, §x2 1
"2 3x 2 2 3x 2 3x
3 6 2 7
= %G sy (_1 +2 9¢G, 3y (1) .17
2 3 2 3 54

/\

3
—X
2

2_ 1
3x

jga%

A-7. (i) Find the coefficient of x5in (1 + 2x)%(1 — x)".
(i) Find the coefficient of x*in (1 + 2x)* (2 — x)°
(i) (1 +2x)5(1 = x)7 H x5 &1 Ul AT DI |
(i) (1 +2x)* (2 = x)53 x* BT ONH ST B |
Ans. (i) 171
(i) —438
Sol. (i) (1 +2x)8(1 —x)7
= (1 +°C, (2x) + °C, (2x)? + 5C, (2x)* + °C, (2x)* + 5C, (2x)°® + (2x)®) (1 — x)".
= (1 +12x + 60x2 + 160 x3 + 240x* + 192 x5 + 64 x°) (1 — x)?
=1 x coeff of x® + 12 x coeff. of x* + 60 x coeff of x® + 160 x coeff of x2 +
240 x coeff of x + 192 x constant term.
=1 x X5 B[ UMD + 12 (x* BT TUMD) + 60 (x° BT TOTD) + 160 (X2 BT OTTD)
+ 240 (x2 BT UTh) + 192 x 3R UG
=1x(-1)5.7C, +12x7C, - 60 x 'C, + 160 x "C, — 240 x "C, + 192 x 1
=—21+420-2100 + 3360 — 1680 + 192 = 171
(i) (1 +2x)* (2 —-x)°
[1+4C, (2x) +*C, (2x)? + *C, (2x)° + *C,(2x)* ] (2 —x)®
= (1 + 8x + 24x% + 32x% + 16x*) (2 — x)®
coefficient of x* = 1 x coefficient of x* + 8 x coefficient of x® + 24 x coefficient of x2 + 32 x coefficient of
X + 16 x constant term
X4 T UMD = 1 x x4 DI UMD + 8 x X2 BT YUIND + 24 x X2 D] YU + 32 x X BT Y0Mh+ 16 x 3R &
T, =°C, .25 (—x) =(-1)5C 25" x=1x5C, x2' -8 x5C, x 22 + 24 x °C, x 22— 32 x °C, x 2% + 16x2°
=10-320 + 1920 — 2560 + 512 = —438
1 n
A-8.= In the expansion of ( 3 ——2j , h e N, if the sum of the coefficients of x® and x'°is 0, then n is :
X
Ans. 15
n
aﬁ{xs—;—zj ne ND TER # x6 dRx0 B i @1 A g AL @ on i
1 n
Sol. x3 ——j
( X
n!
General term = (=1)n-r x5=2n
n!(n—r)!
2n
If 5r—2n=5,then5r=2n+5 = r=?+1
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Binomial Theorem

If 5r — 2n = 10, then 5r =2n + 10= r=25—n 2
Let n = 5k
5k! Bk!
Now
(2k +1)!1(3k — ! (2k+2) (3k—2)!
= L 1 = = k=3 = n=15
3k-1 2k+2
1 n
Hindi. (XS——ZJ
X
n!
IED = (_1 )n—r x5r-2n
n!(n—r)!
2n
Ifg 5r—2n=5,d9 5r=2n+5 = r= = 1
2n
Ifg 5r—2n =10, 99 5r=2n + 10 = r= = 2
HE n =5k
I |
- bk! . Bk! _0
Ck+DIEBk-1)! (2k+2)!(3k—2)!
= - L = k=3 = n=15
3k-1 2k+2

Section (B) : Middle term, Remainder & Numerically/Algebrically Greatest terms

€U (B) : 99 Ug, APl AR HETHS,/ASRIOKIG ASTH U

B-1.  Find the middle term(s) in the expansion of
/91 & JOR ¥ A9 U] Sd dRI—
7
(i) [i-lj (i) (1=2x+x3n
y X
|
Ans. () XY iy e B
y X n! n!
« 7
Sol. (i) ——Xj T,& T, are the middle term
y X
(i) (1=2x+x3)n= (x = 1)
T..=2C, (-1)"x"
Hindi. (i) [5-—j & yaR § T,8% T 701 ug 2
y X
(i) 2X + X&) = (x — 1)
Tn+1 - Cn (_1) X"
B-2.=. Prove that the co-efficient of the middle term in the expansion of (1 + x)2" is equal to

co-efficients of middle terms in the expansion of (1 + x)2n 1.

the sum of the

g S 6 (1+x)2F JAR § 99 U8 &1 qOIid, (1 +x)2 -1 JAR H A0 YQi & O] & INThe &
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Binomial Theorem “_

Sol.  Co-efficient of middle term (1 + x)2" = 2°C
ZnCn = 2n—1Cn_1 + 2n—1Cn

Hindi. (1 +x)2® Y9R d &g U8 &1 ON& = 2C,
2nCn = 2n—1Cn_1 + 2n—1Cn

n

B-3. Find the remainder when 798 is divided by 5

Using binomial theorem prove that 6" — 5n always leaves the remainder 1 when divided by 25.
i) Find the last digit, last two digits and last three digits of the number (27)27.
afg 798 1 59 fawifora foean Sy, a1 Awwe smd & |

i) fgue 9 &1 SWAM FRA Y g PN 6 61— 5n &1 25 I Wi -1 W U< AYHe dad
18 2|
(iii) (27)27 @1 Afvaw 3w, AfaH Q1 8w g S1f~aA I 3fd FTd B |
Ans. (i) 4
(i) 3,083,803
Sol. (i) 7% = (50 —1)49 = 49C(50)4° — 49C,(50)*8 + .....— 9C,q = Remainder 99%al =5-1=4
(i) 6"-5n= (5+1)"-5n=5"+"C .51+ ... +"C,_,.52+"C, _,.5+1-5n =25} +1
(i)  (27)7 =31 = 3.(9)%
=3(10 = 1) = 3(10% — ©C_.10% + ..... + %C,,.10°— “C, .10 +1) = 3(1000% — 400 + 1)
Last 3 digits of this number = 803.
59 H& & 319 3 3@ = 803.

B-4.=. Which is larger : (9950 + 10059) or (101)50-
(9950 + 100%%) T2 (101)5°H | HIAT I<T B ?
Ans. 10120
Sol. (100 + 1)%0 —100%0 — (100 —1)%0 = 2[39C, (100)4° + 59C,(100)4" + ..... +99C,4 (100)] — (100)*° > 0
(101)30 > (995 + 100%0)

B-5. (i) Find numerically greatest term(s) in the expansion of (3 — 5x)'® when x =

wo-||_k

(if) Which term is the numerically greatest term in the expansion of (2x + 5y)34, whenx =3 & y=2?

(i) afe x =% T (3-5x)15® JAR # ATAH AATHEG A dTell(dret) g d &) |

(ii) (2x + 5y)34a faR H FE&THS dgaH UG 8RN O1d x =3 2y =2 ?

Ans. (i)  T,=-455x312 and T, = 455 x 312

(i) 22
. . : 1
Sol (i) For numerically greatest term in (x + a)" = N+ = 15+3 =4
1+% 1+ ‘
1
Since value of N+t is itself an integer. There are two terms, whose numerical values are greatest
14X
a

T,and T,
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Binomial Theorem “_

T,=5C,(3)2(~1)3= — 455 x 312
T,=15C, (3)" (-1)*= 455 x 312

(i) (x + a)" D TR H H&dH H&ITHS A dlcl U8 & fow r= n+1 |_[15+1 4

1+X 1+3‘

a 1

gfd n+l P A1 b YUl & A el &l UG § il A&arcHe AF He< B |
1+

a

T, @ T,
T,=15C, (3)2(~1)3= — 455 x 312
T,=15C,(3)" (—1)*= 455 x 3"

(ii) For numerically greatest term #&w¥ H&ATHS AM dld U & ford r = n+t| |34 +61 =r=21.
1+ X‘ 1+|—
a 10
B-6.= Find the term in the expansion of (2x — 5)8 which have
(i) Greatest binomial coefficient (i) Greatest numerical coefficient
(iii) Algebrically greatest coefficient (iv) Algebrically least coefficient
(2x—5)6 % TR H 98 U A B Sl 3@l @
(i) Hgaq fgue Ui (ii) HETH A D UlH
(iii) EESECISHINN IR ICT (iv) RLATH ISHIORATT Joridh
Ans. ()T, (i) Ts, Tg (iif) T (iv) Tg
Sol. (2x-5)¢
(i) Greatest binomical Co-efficient is of middle term = T, e T,
—+

2

(ii) For greatest numerical term r =| 21| - {§}=5

1+ 2‘ /
5
Sincen—+1 itself is an integer.
1415
a

. Tyand T, both terms have are greatest numerical value

(i) The positive term of greatest numerical value is Algebraically greatesti.e. T, .

(iv) The negative term of greatest numerical value is algebraically least i.e. T,
Hindi. (2x —5)¢

(i)W%ﬂHWaiwqaanaﬁm%aﬁ:=T61=T4
2t

(i) FETH FITHS HIF dTell US r = 6+21 =[§}=5
1+‘

5
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Binomial Theorem “_

iﬁsn—jwwﬁa&%aﬁ

1+

a
T, do T,3M1 U8 HewH WS A9 dTel U] 8l

(iii) SFIPRT H8<™ 719 dTel UQ &9TH® He<H GATHS A dTdl U8 & a’1E” Bl 8, i T,

(iv) SISTIPRI <gAa¥ A9 ATl 98 FOMHS HewH S A9 ddl U8 & a_I6aR 8idl 8, A T,

Section (C) : Summation of series, Variable upper index & Product of binomial

coefficients
@os (C) : 9N &1 AN, TR SR SIS (4 fGU [oid! &1 O
C-1. It Gy, Cy, C,, ... C, are the binomial coefficients in the expansion of (1 + x)" then prove that :
I (1+x)", ne NS TR § C,, Cy, Cyp,.., C,, 80 0% B, 1 RAg AN :
. C, C, C 1)
) Cop-——22_- 22 . upto (n + 1) terms equal to | 1—-—
(i)_. —Cy3)""(V5)' +Cpn(3)"25-C43"3(55).....upto (n) terms equal to (3—+/5)" —3"
3.2-1 32.22 1 33.2% 1 3".2" -1 23" _3"
(iii)= ( 5 )C1 + 7 C,+ 0 Cs+ .o + o C. = p
Sol. (i) Obvious
(i) Obvious
C, C C
(iii) (C,+3C, +3C, + ........ +3C) - [CO +?1+2—22 Foreen +2—gj
n n 3n n
=4n_(§] =22n_3_=2 _3
2 2" 2"
C-2. 1fG,, C4, Cy, ... C, are the binomial coefficients in the expansion of (1 + x)" then prove that :

I (1+x), neN& TR § C,, C,, Cy,.., C,, feUS Y0 B, a1 Rig NI :

&.,.2 &+3 &+ ........ +n =
CO C1 Cg Cn 1 2

) CoCiCo-rriinnCo _4(N+1)"
(i) (Cy+Cy) (Cy +Cp) (Cp+ Cg) (Cg+Cp)evvnvnnn (C,,_4 +C,) = .

n!
(iii) C,-2C,;+3C,-4C5 +.... + (-1)"(n+1) C, =0
2 3 n+1 n+l
(iv) 4C0+4— .C1+4—CZ+ .............. + 4 C =5 1
2 3 n+1 "  n+1
v 2ENEY . 23.¢, - 2*.G, . . "2 Cc, 32 _2n-5
1.2 2.3 3.4 7 M+1)(N+2 (M+1) (+2)
2 3 4 n-+1 n+1
(viy 2.C,+ 2.6 26 226 26 3 .
2 3 4 n+1 n+ 1
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Binomial Theorem

Sol. (i) &+2&+3&+ .........
C, C G
=1 +2+3+....+(n—1)+n=”(”2+1)
(i)  (C,+C)(C,+Cp.n. (C._,+C)
n+1 n+1
= ("*1C)("*'C)erernna(n*1C) = ((n + 1).C,) (7.01] ....... (T.Cm]
(n+1)"
— GGG,
(iii) (1T+x)=Cj+C X+ .cuene +C x
X(T+x)"=Cx+Cx+ ..o +C xn+1
Differentiating w.r.t. x X & AN AqHAT HIA R
(T+x)+nx(1+x)""'=C,+2C X + ...... +(n+1)Cx
Putting x = —1 3@ &
C,—2C, + ..o +(=1"(n+1)C, =0
(iv) S = Z": "Gy 1 Zn:”“c 4 = [C4+Ca+..C a4
S e n+t & Tt T TR T e T g
Aliter
(1+x)"="Cj+"CX + evennnnn +"C_xn
(1+X)n+1 ~ 1 . nC1X2 nCan+1
n+1  n+1 0 2 n+1
put x =4
2 n+1 n+1
thenC0.4+4—C1+ ........... +4 n=5 !
2 n+1 n+1
. 4 n C il 1 . 1 1 1
(iv) S=) 4 D> ic,, 47 =— [C4+C#+....C 4]
=0 -
_ L [5n+1 _ 1]
n+1
dolcqa
(1+x)="Cj+"CX + ecveneee. +"C_xn
n+1 n 2 n n+1
O™ 1 g xe S, Cnx
n+1 n+1 2 n+1
X =438 W
2 n+1 n+1
FI‘G[CO.4+4—C1+ ........... +4 n=5 1
n+1 n+1
(v) (1+x)"=Cy + Cyx + ... + C x"
Integrating from 0 to x
14X n+l -1 2 n+1
() 21 Goee &, Cox
n+1 n+1
Again integrate 0 to x
(1+X)n+2—1 X Cx® Cx® Cx"
(n+1)(n+2) n+1 2 23 77 (n+1)(n+2)

putx =2

[5n+1 _ 1]
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Binomial Theorem “_

22C, 2°¢C, 2™2C, 32 _2n-5
+ +...... + =
2 2.3 (n+1)(n+2) (n+1)(n+2)

(v) (14x)"=Cy + Cyx + ... +C.x"

1+x n+1 -1 2 n+1
( ) =Cpx + Cix Frceeens CoX
n+1 n+1

T 0¥ X TP FHTGAT B W

(1+x)"% -1 X Cpx* G Cx"!
(n+1)(n+2) n+1 2 23 7 (n+1)(n+2)
X=23@ET R

22C, 2°C, 2™2C, 3"2_2n-5
—+ ...... =

2 23 T (net)(n+2) (n+N)(n+2)

(vi) (1+Xx)"="Cy+"C, X + ceevrnene. +"C xn
2 2 n+1)?
j(1 Fx)dx =Cpxa X 4 S
5 n+1
n+1 2 n+1
3 1 =2.C, + i 27 Gy
n+1 2 n+1
C-3.  Prove that g &1
(i) C, +™1C, + "2C, + .coovvrernne +'C, =™1C,,
(i) 10Cs + 11C2 + 12Co+ ... + 19C>= 1020
Sol. (i) "C,+"'C + ...... +'C, = Co-efficient of x"in (1 + x)" + (1 + x)~" + ... + (1 +x)

A+ x)" "1 1

X 1

= Co-efficient of x"in (1 + x) [ } = Co-efficient of x+*in (1 + x)"+1 =1+1C__

Hindi. (i) "C,+"'C + ...... + C=(1+x)+ (1 +x)""+..... +(1+Xx)® JAR 3 x* Bl [ONH

=(1+x) {M}@?Wﬁxfaﬂw

X
=(1+x)"*"® YR § x B IoIH ="*'C,_,
20x19%x18 10x9x8

(i) 20C3 — 10C3 = — =120 =1140-120 = 1020
3x2x1 3x2x1

C4 If(1+x)"=Ci+Cix+Cyx°+......... + C,, x", prove that

I (1 +X)"=Cy+ Cyx+Cy X2 # .. +C,x", g a1

. B (2n)!

(i) CyCs+CiCy+ . +Cn_3Cn—(n+3) I (n_3)!

!
(i)  CyC,+CyCppy o +C,_.C,= (2n)!
(n+r) ! (n—=r)!
(ijme. C2-C2+C2-Cg%+........ +(-1)"C,2=00r(-1)"2C,, according as nis odd or even.

C2-C2+CR2=Cl 4 + (-1)1C2=0T (-1)"2C_, a2 n v a1 9 |

/\ Q e S Dl'lal'l C e@ Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
: Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow |11 Free - 1800 258 5555 | CIN: UB0302RJ2007PLC024029 ADVBT - 10




Binomial Theorem

Sol.

Hindi.

Section (D) :

[Revision Planner]
() (T+x)"=Cy+ Cy X+ oenvene. +C, xn

X+ 1)"=Cx"+ Cyx™ + ... +C
CoCs+CiCy+ v +C

(ii) CoC,+ CiCpyq + o + Cn_rCn
= co-efficient of X" in (1+x)2"
=2nC
n—-r
(iii) (1T+x)"=Cy+Cy X+ ..o +C, x"

(xX=1)"=Cx"—Cyx™ "+ ......... +(=1)"C

CZ=Cy2 #rorrrmm. +(-1)"C, 2

= co-efficient of x"in (x2—1)"=0 if nis odd

="C, n(—1)"2 if n is even
() (1+x) Co+CiX+ +C, xn
X+ 1)"=Cx"+ Cyx™ + ... +C
CoCs+CiCy + s +C
= (1 +Xx)2" ¥ x" 31 [l = 2C,__,
(i) CoC,+CiCpy + v +C,C,
= (1 +x)20 % X"~ HT YT
= 2nC
n—-r
(iii) (1T+x)"=Cy+CyX + ..o +C_ xn

(Xx=1)"=Cx"—=Cyx"" + ......... +(-1)C

C2 —Ci2 +ereurerenne. +(=1)nC 2
= (x2-1)"H X" P =0
= NG, ,o(—1)"2 afe n\w 2|

@vs (D) : RS 4 fAF =biis, 9guard F9Y

D-1.= Find the co-efficient of x8 in the expansion of (1 — 2 x)-5/2,

(1-2x)52% JHR H x8 F1 O A By |

Ans. 15015
16

I nfawy B |

Negative & fractional index, Multinomial theorem

Sol.  Inthe expansion of (1 — 2x)~ 52
Z(gﬂj (2+2) ....... (2”—1]
Too1= , (1) @)rx
r
2 (302 (39 (344 (39 _ o
Coefficient of x6 =
6 ! 16
Hindi. (1 -2x)-52@% gaR |
2[g+1j (2+2j ....... (ZH—'])
T .= | (=D (2)x"
r
o) (309 (3] () (5+9) s
6 @1 UMD = =
eI 6 | 16
® | Corp./Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324
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Binomial Theorem “_

2
D-2. (i) Find the coefficient of x'2 in ‘”2;‘3"
(1+x)
(ii) Find the coefficient of x'® in 3_—5)(2
(1-x)
2
(i) M;_;(ﬁxmaﬂwiﬁglﬁml
(1+x)
. 3-5x .
(ii) Wﬁ X100 T I[OT AT BIFTY |
- X
Ans. (i) 142
(if) - 197

Sol. () (4 +2x—x2) (1 +x)3
=4 x coeff of x2 + 2 x coeff of x'' — 1 x coeff of x°

=4 (X271 OMP) + 2 (X' DI OTD) — 1 (x'0BI OTIh)

In (1 +x)°
Tr+1 = (_1 )r 3+r—1CrXr
= (_1 )r r+2Cr X"

= 4 x 14012_2 x 13C11_ 120

10

_ 4><14><13_2X13><12_12x11
2 2 2

=364 — 156 — 66 = 142

(i) (3—-5x) (1 —x)?
= 3 x coeff of x1%° — 5 x coeff of x%
=3 (X'0%D] JUID) — 5 (X DI 0TTD)
In (1 —x)2
Tr+1 = 2+r—1Cr X' = r+1Cr X"
= 3 % 101(:100 _ 5 X 1OOC99
=3x 101 -5x 100
=—197

D-3. Assuming ' x ' to be so small that x2 and higher powers of ' x ' can be neglected, show that,

—4
(1+%x) (16-3x)"'2
(8+x)?°

I 'x' BT AF 31 37T © fb x2 3R X' B S=d =i Bl A0 HAT ST Ghal & d g=Rid HIfe fb
(1+3 )_4(16—3x)”2

. : 305
is approximately equal to, 1 — %X'

4% 305
I WWW1—¥X§I
3 V! 3
(1+4xj (16-3x)"2  (1-3x) . 4(1—32xj 3
Sol. o5 = =(1_3X__Xj [pij
(8 +x) 4(1+2xj 32 12
24
=1—i—3x—ix_1 %x
12 32 96

/\ Q e S Dl'lal'l C e@ Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
: Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow |11 Free - 1800 258 5555 | CIN: UB0302RJ2007PLC024029 ADVBT - 12




Binomial Theorem

D-4.

Sol.

D-5.x=

Sol.

(ii) (
Ans. (i) 280 (ii) 25
(i) (bc + ca + ab)8
8 ' I3 I I
———— (bc)'(ca)?(ab)®
B! nlg! ( )( )( )
r2+l’3=5
h+r3=4y = =4 =3
I’2+I’1=7
41311
(i) (Ox2+x—=8)=a,+ax+ax®+.
2=a,+a +... +a, (x=1)
O=a,—a, +....... +a, (x=-1)
= a, +a,+ ....... +a, =2°

Find the coefficient of x” in (1 — 2x + x8)°

(1 =2x +x3)5 H x” ®1 YUd Fd DI |

Ans. 20

Co-efficient of x7in (1 — 2x + x3)5® UER
n !

B i gl

(Mr,=4,r,=1,r,=0

778

(i) Find the coefficient of a® b* ¢” in the expansion of (bc + ca + ab)8.
(i) Sum of coefficients of odd powers of x in expansion of (9x2 + x — 8)8
(i) (bc + ca +ab)® & UER # as b* ¢’ H1 ONH T B |

X2+ x—8)8% TAR H x B! fAWH =Tl & UMl BT AT 2 |

12
ce AX

H x7 @I YU 2

() (—2x)2 (x3)° = r,+3r,=7&r,r,1,<5

17 29

|
L o
411!

(iyry,=1,r,=2,r,=2

x (—2)' =20

PART - Il : ONLY ONE OPTION CORRECT TYPE

T - Il : I Uh Ge! fdhed YHR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : General Term & Coefficient of xk in (ax +b)"
@Us (A) : IS US T4 (ax +b)"H xk &1 olid

A-1.

Sol.

v 2m+1
The (m + 1) term of (—+XJ is:
y X
(A) independent of x
(C*) depends on the ratio x/y and m

2m + 1
(LXJ @1 (m + 1)df Ug
y X

A) x R iR =8 2|

C) 3TuTd x/y 3R m W iR 2|

X . y X

2m + 1 2m + 1

C. |2 LA - c. | Z

(YJ (XJ [yj

(
(

(B) a constant
(D) none of these

(B) 3R 2|
(D) 39 & BIg &

I\

Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324

®
Qesonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow

Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029

005
ADVBT - 13




Binomial Theorem “_

Dependent upon the ratio > and m. U x/y AR m R R 2|
y

A-2.  The total number of distinct terms in the expansion of, (x + a)'® + (x — a)'® after simplification is :

(A) 50 (B) 202 (C*) 51 (D) none of these

(x+a)1°°+( X—a)'® % JAR H W B B I8 [~ J&l B Hol & ©

(A)5 (B) 202 (C) 51 (D) 3H & PIg EI
Sol. (x+ a)1°° (x —a)'°

=2 (100C0 X100 _'_1OOC2 x98a2+....+1°0 C100 a100)

Number of terms = 51 terms ~ (U&] & ¥ = 51 UJ)
18%+7%+3.18.7.25

A-3. The value of,
3616.243.2+15.81.4+20.27.8+15.9.16+6.3.32 + 64

(A" 1 (B) 2 (C)3 (D) none
3 3
18°+7°+3.18.7.25 B AR
3%+6.243.2+15.81.4+20.27.8+15.9.16+6.3. 32 + 64
(A) 1 (B) 2 (C)3 (D) S ¥ I T8l
3
18+7 3
(3+2) 5
f17 B
A-4. In the expansion of (3 N7 + 3\/5] the 11th term is a:
(A ) positive integer (B*) positive irrational number
(C) negative integer (D) negative irrational number.
15

(3 2] @ UAR # 1191 ug § —

(A) gTHS (B) T SMURAT |

(C) FRvTcH® q;vﬁm (D) FOTcHG STARAY Fwa

5
Sol. T, ="C,(3)° {— ’ 3\/_} =15C,( [177+ 3«/5} = a positive irrational number
17 - 17
Hindi T, ='"C,, (3)5[— /T+ 3J§J = 15C,(3) (T+ sfj = gD IARHAT &A1

n

is 14252, then the value of —2 is:

n
Sl L B C
Ja™ , "C,

A-5. If the second term of the expansion

aﬁ{{ams } E%Wﬁ@"cﬂ?lq?MaW%ﬁ C 3 7 7T -
a 2
(A%) 4 (B)3 (C) 12 (D) 6
Sol. T,="C,(a"®)(a%) = 14a% . n=14 ngs _4
2

A-6.= In the expansion of (713 + 111/9)6561 the number of terms free from radicals is:
(713 + 1119)8561 5 yaR § Hroft fog (radical sign) 9 If2d ugi & e 8 —
(A*) 730 (B) 729 (C) 725 (D) 750
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Binomial Theorem “_

Sol.

Hindi

Sol.

A-8.=

Sol.

Sol.

Hindi.

6561-r
Tr+1 = 6561Cr(7) 3 (11 1/9)r

Here r should be multiple of 9

r=0,918....ccc........ 6561
Number of terms = 730
6561-r

Tr+1=6561cr(7)T (11179

IJ&f r, 9 BT YOS BT AR
F=0,9,18.corcrrmrens 6561
gl @Y T = 730

The value of m, for which the coefficients of the (2m + 1)t and (4m + 5) terms in the expansion of
(1 +x)19 are equal, is

(1+x)1° & TR H (2m + 1)d Td (4m + 5)d &I & ION® FAM ©, Al m B 99 5—

(A)3 (B) 1 (C)5 (D)8

T. =10c
2m+1 " 2m equal TR %\l
Tamis = Camia

2m+4m+4=10 = 6m+4=10
m =1

8
The co-efficient of x in the expansion of (1 — 2x® + 3 x%) (1 + lj is :
18
(1-2x3+3x9) [1+—j ® TR H X BT [ONH o—
X
(A) 56 (B) 65 (C*) 154 (D) 62
18
(1 —2x3+ 3x°) [1 + —J
X

Co-efficient of x (x @1 om®) = -2. ¢C,+ 3.8C, = 154

Given that the term of the expansion (x'®— x-?)!5 which does not contain x is 5m, where me N,then m=

(A) 1100 (B) 1010 (C*) 1001 (D) 1002
I (xB—x 1) JAR | x ¥ W UG 5m & IRER 8, Sfal m e N, @ m =

(A) 1100 (B) 1010 (C) 1001 (D) 1002
(X1/3_X—1/2 )15

15-r

Tm: 15C, X( 3 J (=x172)r

15-r r

For constant term -3 =0=r=6

Co-efficientof X ="*C,;=6m = m = 1001
(X1/3_ X172 )15

15-r

T, = 15C, X( 3 ) (=x-12)r

IR U B oy 153_r—%=0:>r=6

X0 BT OMH = 5C =5m = m=1001
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Binomial Theorem

4 3
A-10. The term independent of x in the expansion of [x - 1) [x + lj is:

Sol.

X X

X

1V Y
(x ——j (x +—j P TR H x ¥ WdF Ug B—

(A)-3

23]

(B*) 0 (€)1 (D)3
1

X— —J ((Cyx¢—=3C, x2+ *C,x2-2C,x)
X

There is no term independent of x TEl B8 Ml g x ¥ Wdd T 2

Section (B) : Middle term, Remainder & Numerically/Algebrically Greatest terms
@us (B) : 79 U, AThA IR A&THD/SISORNN 7eH U

8
B-1. If Kk € R* and the middle term of (%+2) is 1120, then value of k is:

(A)3 (B2 (€)1 (D) 4
8

s k e R+ 3R (g+2] $1 7 g 1120 &, A1 k BT A 810

(A)3 (B") 2 (C)1 (D) 4
Sol.  middle term =T,

T,=T,,,=%C, . k*=1120 = k=2
Hindi. #&7 g =T,

T,=T,,,=%C, . k*=1120 = k=2
B-2.» The remainder when 22003 js divided by 17 is :

fg 22003 @y 17 | fawifoa fan Sirar &, @1 A9%hel 8 —

(A) 1 (B)2 (C)8 (D)7
Sol.  22003= 8 (16)5

=8 (17-1)5 Remainder 39%el = 8
B-3. The last two digits of the number 3*° are:

[T 340 & AfH & S © -

(A) 81 (B) 43 (C) 29 (D*) 01
Sol.  (81)'%9=(80 + 1)1 = 1°°C_(80)' + ........ + 100G, (80)" + 1

Last two digits 31f<# &I 3f% = 01
B-4. The last three digits in 10 ! are :

10! ® A # A< 0 3 8 —

(A*) 800 (B) 700 (C) 500 (D) 600
Sol.  Last two digits in 10! are 00 and third digit = 8
Hindi 10!® @19 ¥ 31f~q9 &1 3% 00 & TAT -1 3P = 8

10 n

B-5. L is equal to

The value of =
=1

r

r-1

10 nC
Zr. T H{ a_ER g

(B) 10 n (C)9 (n—4) (D) n -2

I\
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Binomial Theorem

B-6.

Sol.

B-7.»

Sol.

Hindi.

B-8.

Sol.

10 n 10
zr. C =Zn_r+1=(n+1)x10_10x11=10n_45
= "C - 5
r=1 r-1 r=i
-1
n nCr _
=0 "Cr + "Cri
n n+1 .
A3 B C)(n+1) — D
i ® = ©) (n+1) 3 D)
3 ” 3 —_ n(n+1
”# 2 S P T )= — (n+1)
o Crt Cra ~ n+1 n+1 n+1 2
Find numerically greatest term in the expansion of (2 + 3 x)?, when x = 3/2.

(2+3x)9a‘)wﬁx_3/2$f%mwwrﬂfﬁﬂqu3%—
(C) °Cy,. 29. (3/2)10

(A%) 9C,. 29. (3/2)12  (B) 9C,. 29. (3/2)6

For numerically greatest term r = n+ 9+1
X 4
1+ — 1+ — ‘
a 9
. 9
Numerically greatestterm T, = (E
9+1
AETH GRS A9 dlel U8 & ford r = { = g
+ -
;|
HETH WD 9g T, =°C, (2)? 5
The greatest integer less than or equal to (\E+ 1)8is
(V2 +1)8% BH A7 IRISR HETH YUlich 2—
(A) 196 (B*) 197 (C) 198

T,,is the numerically greatest term.
(\/§+ 1)6=T1+f
(V2-1)=f

2[¢C, +°C,.2 +°C, (2)*+

f+f=t1orf =1-f
=2[°C,+°C,.2+°C,.4 +°C,.8] -1

I=2[1+30+60+8]—-1=197

T,, AP HgH U B |

(D) °C,. 29. (3/2)8

(D) 199

I\
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Binomial Theorem “_

Section (C) : Summation of series, Variable upper index & Product of binomial

coefficients
Tug (C) : A FT A, TR FR FADIS Y9 FUS UIid &1 o
C-1. "Gy + "Gy + "G, F o + 11ﬂ:
1 2 3 11
2" 1 21 3" -1 3" -1
A B*) —— C D
(A) 1 (B%) 5 (C) 1 (D) 5
11 11 11 11
Sol. Co, G, C,  Cn
1 2 3 11
12 12 12 12 1
= |:T '11 CO +? '11 C1+? '11 C2+ ..... +ﬁ '11 C10:| =E|:12C1 +12 C2 +12 C3+ ....... +12 C11:|
11
= l(212_2)=2 -1
12 6
C-2.s Thevalueof 2o— SLy S2_ Co F ety —Sn s
13 23 33 43 (n+1)
3 n+1 1
— B) — * D f th
A ® =3 ©) S (D) nane of these
Co_C1,C G, b (1) — 20 oy e B
1.3 23 33 43 (n+1) .
3 1 1 : :
(A) — B) = (€ (D) 57 & ¢ T
n+1 3 3(n+1)
1 1
Sol. I(1— x)" dx :I(CO —Cx+Cox® = Cyx® + ...+ (1) Cnx")dx
0 0
SN OO~ IV (<1 S
n+1 2 3 n+1
SR (L Co—&+&— ....................... +(—1)n&
3n+1) 3 2 3 n+1
5
C-3.  The value of the expression 47C4+Z 52-iC, is equal to :
=1
. 5
aSd “C,+ Y 2 IC, Bl A IR 8-
1
(A) 47()5 (B) 5205 (C*) 5204 (D) 49(34

47 51 50 49 48, 47, — 52
Sol. C,+5C, +%C, +“C, + “C, + “C, = %C,

C-4.=. The value of 507 (50 + 501 (0 Frrrreeenns + 501 (50 is, where "C_= n
0 1 1 2 49 ) 150 Tor
50) (50 50) (50 50) (50 o
) (20) (%) (%) e 22) (2] o -
2
100 100 50 50
A B* C D
()(SOJ ( )(SJ ()(%J ()(25j
Sol. G, x 5°C, + %C, x ¥C, + ........... +5C,, x %C,,
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Binomial Theorem “_

= %0C, x 0C,, +%C, x °C,; + ........... +5%C,, x %G,
= co-eff. of x*in (1 + x)'% =10G,;

Hindi *C x %°C, +5°C, x %C, + ........... +5C,, x %C,,
= %G, x G, +%C, x %°C,; + ........... +5%C,, x %G,

= (1 +X)10% X% BT YOIP = 10C,

Section (D) : Negative & fractional index, Multinomial theorem
@vs (D) : RS d A Oiis, IgUe WY

D-1. If [x| < 1, then the co-efficient of x" in the expansion of (1 + x + X2 + x® +....... )2 is
IR x| <1, @ (1 + X+ + X0 +.......)2 B TAR F x"PT TN & —
(A)n (Byn-1 (C)n+2 (DYn +1

Sol.  Co-efficient of x"in (1 —x) ~2=2+"""C,=n + 1
Hindi. (1-x) 2% YR d x» &1 oI =2+"-1C,=n + 1

D-2. The co-efficient of x4 in the expansion of (1 — x + 2x3)12is:
(1-x+2x)12% TR 4 x*& oD § —
(A) 12C, (B) 13C,4 (C) “C, (D*) 12C4+ 3 3C, + 14C,
Sol. (1—-x+2x?)"
| 3
General term = _ 12! (1) " (—x)r2 (2x2)
n ! ol gl
r,+2r,=4 = r,=0,r,=4,r=8
r,=1,r,=2,r=9
r,=2,r,=0,r,=10

[ [ [
Co-efficient of x*= 12 + A (2)2+Lx(2)
41 81 21 10 ! 21 91
=12C,+4.2C,+6."C,
=12C,+ 3. ¥C,+ '“C, (after solving)
Hindi. (1 —x + 2x?)™
| 3
e g = 12 L () o (x) (2x%)
! ol ol
r,+2r,=4 = r,=0,r,=4,r=8
r,=1,r,=2,r=9
r,=2,r,=0,r,=10
: 12 | 12 | 12 |
4 — 2
e = s 1 211019 21917 @

=12C,+4.2C, +6.%2C, ="?C,+3. 3C,+*C, & B W

D-3.= If (1 +x)°=a,+aXx+a,x®+....+ a,x'° then value of
(a,—a,+a,—a,+a,—a,)°+(a,—a, +a,—a, + a,)%is

(A*) 210 (B) 2 (C) 2% (D) None of these
IR (1 +x)0=a, +ax+ax+..+ax° 8, A (a,-a,+a,-a,+a,—-a,)2+(a —a,+a, —a,+a,)
1 AT 8-
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Binomial Theorem “_

(A) 2 (B) 2 (C) 2% (D) T & BIg TEl
Sol. (1+x)°=a,+a, +aX*+...+a,X"°
Put x =1,

(1+i)°=a,-a,+a,+..+a, +i(a,—a;+....+a,)
a,—a,+a,+..+a,, =real part of (1 +i)'° = 25°cos10n/4
a—a;+ ... = imaginary part of (1 +1i)'°=25sin10/4 ....(2)
(1) + (22 = 20
Hindi. (1 +x)=a,+a, +a,x® +...... +a,,X"°
X =i X@ W
(1+)°=a,—-a,+a,+..+a, +i(a,—a;+...+a,)
—8,+ 8, + ..t 8,y = (1 +)"° P AIAD AN = 25cos10m/4
—a,+ e = (1 + )1 BT BIAMND 41T = 25 sin10n/4  ....(2)

1 3

(12 + @7 =2

E
a

PART - lll : MATCH THE COLUMN
AT - Il : Dic Bl FAfera BT (MATCH THE COLUMN )

1. Column -1 Column - i

(A) If (r + 1) term is the first negative term in the expansion (p) divisible by 2
of (1 + x)”2, then the value of r (where 0 < x < 1) is

(B) If the sum of the co-efficients in the expansion of () divisible by 5
(1 +2x)"is 6561, and T_is the greatest term

in the expansion for x = 1/2 then r is
(C) nC, is divisible by n, (1 <r<n)ifnis (r) divisible by 10

(D) The coefficient of x* in the expression (s) a prime number
(1+2x+3x2+4x3 + ...... up to «)™" is c, (c € N),
thenc +1 (where |x|<1) is

Ans. (A)—>(q,s), (B)—>(as), (C) —>(s), (D)~ (p,s)

™ -1 & =l

(A) AfE (1 +x)72 & TR # (r + 1)dl U Y29 FOTHAS UG &, dl (p) 23 fawfoa
r&l A9 8 — (T80 <x < 1)

(B) IfE (1 +2x)" & UER ¥ ONH HT IRTHA 6561, (a) 53 fawfoa ®
IRx=1/2 & fog T ifdwas ug & q@ rg |
(C) "C, (1<r<n), n¥ fawifora grm afd n g, (r) 10 1 fawrfora @

(D) D (1 +2X + 3x2 + 43 + ... I UGl d®b)12 H x4 P [ONE  (S) TP 4T =
c,(ceN)®g dic+1®8 —(SEl | x| <1)
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Binomial Theorem

Hindi

I\

(2] (3-2) e (Bore1) ¢
Sol. (A) We have, T, , =

This will be the first negative term when %— r+1<0 e r> %

Hencer = 5.
(B) 3"=6561 (putx=1) = =8
T, 8-r+1 9 .
T - > 1 = 8—r+1>r = r5§:> r=4 (5" term is greatest)
p
]
(©) Obviously a prime number.

(D) We have : (1 +2x + 3x2 + 4x% + ....... )12

=[(1=x22=(1=xX)"=1+X+X+ ... + X" 4
Hence, coefficient of x* = 1 c=1, hencec+1=2
% ;-1} (;-2) ..... [;—rﬂj x"
(A) i‘ﬁ; Tr+1= r |
7 . 9
u%quwzﬁmaﬁg—mko ie. 1> 2
Ac:r=5.
(B) 3=6561 (x=1T@I W)= n=38
T_}+1=8_:+121 = 8-r+1>r > r<= r=4 (5thug Ag<H &)
r

(C) AT Uh AT HEAT |

(D) (1+2x +3x2+4x° + ....... e

=[(1=x)2]"2=(1=-%X)"=1+X+X2+ ...... + X"+
3fc: x* bl YOI = 1 c=1, dAd¢c+1=2
Q ® | Corp./Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
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Binomial Theorem “_
Bl Exercise-2

= Marked questions are recommended for Revision.

» e 799 M IFT 9 B

PART -1 : ONLY ONE OPTION CORRECT TYPE
YT : DA TP el fdded YHR (ONLY ONE OPTION CORRECT TYPE)

1. In the expansion of
21
3\/§+3 b , the term containing same powers of a &b is
b "\Va
(A) 11t term (B*) 13" term (C) 12 term (D) 6" term
21
3\/§+3 b , @ IR # a8k b @ |9 o1dl &1 Ug 8 —
b "\Va
(A) 11 91 g (B*) 13 a1 Ug (C) 12t 97 ug (D) 6" 4 U

21-r

)
b \3
Sol. T, =21Cr(3j ° (—]
1 b \/a

21-r r r 21-r

=2'C. a3 6 p3 3

42-3r 2r-21
-2Cc,. a8 . b3
14-r 2r-21
=2'C,. a2. b3
14-r 2r-21
2 3
42 —3r=4r-42
2r =284
r=12 = T, term (T,,@1 <)
2. Consider the following statements :
S,: Number of dissimilar terms in the expansion of (1 + x + x2 + x3)"is 3n + 1
S,: (T+x) (1 +x+x3) (1 +x+x2+x3...... (1 + X +x2+...... + x'9) when written in the ascending
power of x then the highest exponent of x is 5000.
n-r
S3 : Z n7kCr = nCr+1
k=1
3" -1
S,: f(1+x+x3)"=a,+ax+a,x+.... +a, x, thena, +a,+a, + ....... +a, = 5

State, in order, whether S, S,, S;, S, are true or false

AT 6 9 Boe § —

S, :(1+x+x2+X3"d UAR H AN Ul P G=AT3n + 12|

S,t (1) (1 +x+x) (1T +X+X2+X) . (14X +X2 4. + X'%) BT AR x BT IS g8 oA b HA
# foran ST 8, @1 x @ ifdead =1 5000 R —

Q ® | Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005 1
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Binomial Theorem “_

n-r
. n-kC =n
S3' Z Cr_ Cr+1
k=1
S,: IR (1+x+x)=a +ax+a,x a, x>, dl a +a,+a a _ 31
4t +X 4+ =a,+aX+a, X+ ... +a, XN, ot +a, +2n_.2

S,S, S, S, wd (T) U1 34y (F) &I &l HEl 3 & —
(A*) TFTF (B) TTTT (C) FFFF (D) FTFT
Sol. St Number of dissimilar terms will be same as in (1 + x)*"i.e. 3n + 1

S,: (1+x) (1 +x+x3...... +(1T+X+... + X100)

Highest exponentof x =1 +2 + ............ + 100
= 5050
Hindi. (1 +x) (1 +Xx+Xx3)...... +(1+X+..... + X100)
X D1 BT T =142 + oo, +100
= 5050
n-r
S;: Y "kC,=*C, = *C, ="1C, +"2C + ......... 'C,
k=1
— *C, = co-efficient of x"in ((14+x)" +...+(1+x)™")
. . (1+x)"" -1 " .
= co-efficient of x"in (1+x)" | ————— |= co-efficient of x+' in (1+x)" = "C_,,
X
n-r
Hindi )  n-kC =*C, = *C,=""C, +"2C, + ... 'C,
k=1

= *C, = (14X)" +...+(1+x)"") & x" BT ol

= (14+x)" {%}5{ X1 N = (14x)"H x™*1 P71 o = "C,_,

S,: (T+x+x)=a,+aXx+ax+.... + @, X2
put x = 1 @ W
3"=a,+a, +a,+.... +a,, . )
x=-1
l=a,—a,+a,+...+ 8, ... (i)
adding (i) & (ii) (i) T (i) B Srsy R
3" +1
5 =a,+a,+ ... +a,,
n n n n
3. i Crtd Cri1+6 "Crup +4 "Crug +"Crug _ N4k then the value of k is :
r]Cr +3 nCr+1 +3 rlCr+2 + r]Cr+3 r+k
af "G, +4 "C1+6"C,,+4"Cris+"Cry _n+k S ) N e
nCr +3 nCr+1 +3 nCr+2 + nCr+3 r+k
(A)1 (B) 2 (C) 4 (D)5

Sol.  Numerator="C + "C_, + 3("C_, +"C,,) + 3("C,, + "C
n+1Cr+1 + 3 n+1Cr+2 + 3 n+1(;r+3 + n+1(;r+4

=G  +™C  +2(™C ,+™C ) +™C ,+™C ,

= n+2Cr+2 + 2 n+2Cr+3 + n+ZCr+4

Qesonance® Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-3240052
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Binomial Theorem

4.5

Sol.

5.»

Sol.

Sol.

I\

— N+2, n+2 n+2

- +Cr+2+ +(:r+3+ +(:r+4
— N+3, n+3 — n+4
=m3C_ +™C_, =™C

r+4

n+2
+ Cr+3

Denominator="C_+"C _, +2("C,, +"C ,) + ("C,,+"C,.)

=n+1Cr1 +2n+1C +n+1C
+ r+2 I+

r+2

3

— n+1 n+1 n+1 n+1
=" Cr+1 +™ Cr+2 +™ Cr+2+ " Cr+3

— N+2, n+2 — n+3
- +Cr+2+ +Cr+3_ +Cr+3

"C.s  (N+A)(r+3)(n-r)! n+4

The expression is equal to : =

k=4

3. r+4H)(n-nn+3)! r+4

The co-efficient of x% in the expansion of (1 + x)2' + (1 + X)? +....... + (1 +x)%is :

(1+x)2+ (1 +x)2+.....
(A) 5'C,

Coefficient of x® =3'C, -
X® Bl UM = 3'C, —2'C,

+(1+X)° D TIR H x5 P OIS © :

(B) °C, (C*) ¥'C, -*'C, (D) ©C, + 2C,

A+x)"° 1] (1+x)% - (1+x)*
X B X

21C

6

100

The coefficient of x52 in the expansion z 100 Cppy (x = 3)100-m, 2m js

100

m=0

D 10C, (x—8)em 2n e TR H X2 BT IONH & —
m=0

(A) 1°C,,
100

(B*) 1ooC48 (C) _100052 (D) —100C

S = Z 100 Cm(x_3)1007m2m
m=0

S = 100C;0 (X — 3)100 o 100(;‘1
S=(2+(x=3))'%=(x-

(X=3)%.2 4 ...+ 10C, 210
1)100

Co-efficient of x%2 = 1°C_, = 1%C

X52 P T’”EB — 100052 — 100

C43

100

40 |
[

The sum of the coefficients of all the integral powers of x in the expansion of (1 +2\/;) S:

(1+2J§)4O ® TER F x

(A) 3% + 1

@ § Ui ©1dl @ oDl BT ATHA 8 —
1 1

(B) 3 -1 (€) 5 (3°-1) (D7) 5 39 +1)

2

(1-2Jx)%*0 = 9C —9C, 2/x +.....+ ©C,; (24/x)*

(1+23x) %0+ (1-2%)*
Putting x = 1 &89 ®®

4OCO + 4002(2)2 +... 4 ar 40040 (2)40

n
S G, (1+rﬂn1r(3)r
— (1+(n10")

= 2[%C, + 9C, (24X)?+......+ G, (2X)®']

_340+1
)
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Binomial Theorem

Z(_1)r C.. (1+rn10) T T &
_—rc (1+¢n10™)

Sol. Zn:(—1)' "C, L

+nen10 y "¢ —
1+n[n10] Z “TA£nentoy

/\

(B) 1/2 (C) 1 (D) None of these (378 & ®I3)

—+i(_1)r .n &
(1+nin10y  “ "(1+nn10)

r=0
1

nc10 j“ nc10

1 n-1
1+n10 ( _1+n,e10j

ni10 ' n10 . 1)
1I‘1 n-1 C
(+n[10j 1+[1OZ( ) " nent0

1+n10
ni0 ' ne10 (n1o)™"
1+0n0) 1+n10 (1+M10)”-1
10
- : . . X+1 x—1
8. The coefficient of the term independent of x in the expansion of | ——— - ]
x3 —x3+1 x-x2
10
X+1 x—1

2 1 1

—x3 +1 x-x2

P IR H X ¥ WA UE B ONH B —

(A (B) 112 (C) 105 (D*) 210
10
10
Sol. X =(x”3+1—1—ij
z N
—x3+1 X — X2
1 r
T 1OC X1/3 10-r] _____
=
10°r F o —r-4
2
Coefficient of the term independent of x = 1°C,
10
10
Hindi, | "1 X7 =[x”3+1—1—i
Ix

2 1 n 1

x3 —x3+1 x-—x2

1 r
T =1OC X1/3 10-r| —
r+1 r( ) [ \/;j
O-r r

WA= US ¥g 3 _EZO =>r=4

X A WA Ug BT Yl = °C,

9.»  Coefficient of x" -1 in the expansion of, (x + 3)" + (x + 3)" =1 (x + 2) + (X + 3)"~2 (x + 2)2 +

is :

X+3)+(X+3)" T (x+2) + (X +3)"2(x+2)2 4.+ (X+ 2" D TIR H x" -1 HT Yol

(A) ™1C,(3)

(B) "'C4(5) (C) ™1C,(5) (D) "C4(5)

2 -
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Binomial Theorem “_

Sol.
10.

Sol.

11.

Sol.

12.

Sol.

I\

_(x+2jn+1
X+3)"+(X+3)" (X+2) +...... +(X+2)" =(x+3)" % =[(X + 3)™ = (x + 2)™]

X+3

Coefficient of x™' &1 qulies = 'C__ (3)2—™'C__, x 4

Letf(n) = 10" + 3.4"*2+ 5, n € N. The greatest value of the integer which divides f(n) for all n is :

(A) 27 (B* 9 (C)3 (D) None of these

A f(n) = 10" + 3.4"2+ 5. n e N Td g8 Af¥HaH QUid 1 f(n) B n & UAd 94 & fory fawifoa aan
—

(A) 27 (B) 9 (C)3 (D) S8 | PIg ol
f(n) =10+ 3.4™2 + 5
put n=1

f(1) =10 + 192 + 5 = 207 this is divisible by 3 and 9
f(1) =10 + 192 + 5 = 207 I8 3 T1 9 QI @rm%

n 101100
If (1 n= axandb = , then n equals to :
(1+xp= 2, axandb, "0 q
(A) 99 (B*) 100 (C) 101 (D) 102
4 (101)
gfe (1 n= ax3Rb=1 'eﬁ? b, = ,dl N SRIER B
(1+X) ZO XD =1+ H 00
(A) 99 (B) 100 (C) 101 (D) 102
n
(1+x)"= Z ax=a+aX+.... +ax"
r=0
b =1+ a g n—r+1=n_+1
ar_ r r

n n 100
[ To: =bbo-y = (ne?” _00) 7 400
1. 23...n_ 100!

6
Number of rational terms in the expansion of (1 + \/§+\/§) is :

(1+V2+\B) & fwar ¥ aRifa wat @ W & -

(A) 7 (B*) 10 (C)6 (D) 8
General term is = &¥® Ug

6! ; : : 6! 2 3 3
== (" (2)2 ({B)* = ———(2)2(2)* where STE 1, +1,+1, =6
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Binomial Theorem

13.a

Sol.

14.

Sol.
15.

Sol.

I\

=

O OO MO B~ MNMNOBMDN
O OO O MNMNO N PADNAN

OO M BAMNMDMNMNO O

o

=

0O OO NMNO BMADMNMOAEADN
OO O MNMO N PN AN
OO OO PN~ PAMNMDMNMNO O

10 terms are possible 10 TUT H9T T |

i §=%¢c,-*C,3%C, +* C,.2%2C, —* C,.1°'C, = (101)then k equals to :
e §=**C, -*C,.3PC, +* C,2%C, -* C5.'%'C, =(101) T k T A &

(A) 1
S = coeff. of x4in

01 _ ) 1

(B)2 (CH 4 (D)6
S=x*¥ @ D

{400.((1 +x)'°" )4 =G+ %) )3 + Gy (14! )2 R (N )1 +4 04} - ‘c,
(1+x1
=(1

101G, X + 101G, X2 + 101C, X + 101G, X4 + ...oo.... — 1)1

+
101 101 101 2 4
( Ci+ " Cox+ " Cgx +) -1

4
- x* (101 (e C P +....)) 1

=101
k=4

10002 _10 C12 +10 022 _

(A) 0

(e (0] -

®) ("°Cs)’ () -c, D) 2%,

(1+x)"0 =19 Cy +10 Cix +1° Cox® +... +19Cx® + 10C;ox"°

S = coff. of x'%in (x2 —1)10

- _10C

5

n
The sum z (r+1)Cz2is equalto :
=0

S

T Y (r+1) CZRER 8 —

r=0

(n+2)(2n - 1) !

(n+2)(2n +1) ! - (n+2)(2n+1)! e (n+2)(2n

-1) !

(A7) )
nt(n-1)! n! (n-1)! n! (n+1)! n! (n+1)!
(1+x)"=C, + C X +oeennes +Cxn

Multiply by x & then differentiate
(T+x) + x. n(1+x)"'=C, + 2C X +............ +(n+1)C xn (1)

and (x+1)"=Cx" + C x™ +............ +C (ii)
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Binomial Theorem

Hindi

16.

Sol.

17. =

Sol.

18.=

Sol.

Hindi.

19.

Multiply (i) & (ii) & equate the coefficient of x" on

both side
! —1) ! —1) |
CZ+2C2 4.t (N4 1) G2=oC +n.2oig = EN L a@=D 1 5 (@0T) 1
(n") ni(n—1)! ni(n—1)!
(14x)" =C, + C X +orerenens +Cxn
X A UM BRSD Hqebeld B TR
(14x)" + x. n(14+x)"" = G + 2C, X +.cueevnee +(N+1)C X" (i)
SR (x+1)"=Cx" + C x™" +............ +C (ii)
(i) 3R (ii) BT IO FRB I G H x0 D [ONDI B AT BIA W
! —1) ! —1) |
G +202 4 ot (N+1)C2=2C, 402G, = 2N L nBN=D 1 5 (@20=1) !
(n!) n!(in—1)! n!(n—1)!
F+Xx+x2+x)°P=a,+aX+a,X2 +iiiiiiiiiis +a,.x"®, then a,; equals to :
R (1 + X+ X2+ X5 = 8y + A X + X2 e +a,x58, dl a, =
(A) 99 (B*) 101 (C) 100 (D) 110
(x*=1)p (x=1)* =5C, (x=1)°=5C, x* (x =1)°+5C, x® (x = 1)° =5C, x “C, —°C, x "°C, + °C, x

5C, = 101

n n
Ifa =Z% the value of )"
r=0 r r=0

n-2r,
is :
nCr

n n
uﬁaﬁangﬁ,?ﬁ Zn_zr 1 A B —
C n
r=0 r r=0 r
(A) %an (B) %an (C) na, (D" 0
S L n—2r S n—2(n-r)
a,= ; S= : S= —; 25=0 =

The sum of: 3."C, - 8."C, + 13."C, — 18."C, +.... upto (n+1) terms is (n > 2):

(A*) zero

(B) 1 (C) 2 (D) none of the

3.C,-8.C, + 13."C, — 18."C, +.... & (n+1) US| &I ITHd & (N> 2) :

(A) =T

(B) 1 (C) 2 (D) 9 ¥ 1g

3."C,—-8."C,+13."C,-18"C, + ....up to (n + 1) terms
(1+x)=C,+Cx5+Cx"0+ ...... + C xon

Multiplying by x® and differentiating w.r.t. x

x®.n(1 + x5 5x4 + 3x2 (1 + x5)"=3C, x2 + 8C, x” + 13C, x™? + ...... +(5n + 3) C_ xom2

Now put x = — 1

3C,—8C, +13C, + .....

..... +(n+1)terms =0

3."C,~8."C,+13."C,—18"C, +.... (n + 1) UGl TP
(1+x)"=C,+Cx5+ Cx"°+...... + C xon
X { TN PR X b ATUE O HIA U

x®.n(1 + x5 5x4 + 3x2 (1 + x5)"=3C, x2 + 8C, x” + 13C, x™? + ...... + (5n + 3) C x5n2

3 X = —1 VT W

3C,—8C, +13C, + ...

o e, Y4
|f?T&{Z— =— then 9 n=
r=0 nCr Cr+1 5

.
o0

S

Il
o

se

el

I\
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Binomial Theorem “_

(A*) 4 (B) 6 (C)8 (D) None of these 379 & &g &I
nl 3
n-1 n 3 n-1 ﬁ n-1
L R R
—\ "C, +"C, 4 S = (n+ 5 —n+1
(r+1)( -r)!
= 7 (1P+22+ 3+ ... +n%) =4/5
(n+1)
2 2
= 1 i+ 4 5n2—16n-16=0 = n=4
(n+1)° 4 5
n
20. The number of terms in the expansion of(x2 +1+i2j ,neN,is:
X

(x2+1+i2j e N s H e @ s &
X

(A) 2n (B) 3n (C*)2n +1 (D) 3n + 1
12 . 1320 13202
Sol. [(H_) ] N T N T e
X X X
Total number of terms = 2n + 1 A U] DI F&T = 2n + 1

21, Suppose

- ) i
Dk D "Ck?
k=0 k=0
det =0 {[BT-BC]-M-305}
n n
> "Cik nC, 3
| k=0 k=0 ]

n

holds for some positive integer n. Then Z equals
Bl
el gt guiis n & oy

- ) .

Dk D "Ck?
k=0 k=0 n n
det =0,d1 C 1w 2
i o = k+1
> "Cik "C, 3
| k=0 k=0 i

[JEE(Advanced) 2019, Paper-2 ,(4, -1)/62]
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Binomial Theorem “_

Ans. (6.20) [Binomial Theorem_M]

n(n + 1) n-1 n-2
Sol. 5 n2"" +n(n-1)2 -0

n2"" 4"

n=0 or 4n+1)-2n-n(n-1)=0
4dn+4-2n-n>+n=0
3N-n?+4=0 = n2—-3n-4=0
(n—4)(n+1)=0

n=4
L4C, %Gy 25-1 31
rzzo:rn:; 5 = 5 5 02
PART-II: NUMERICAL VALUE QUESTIONS
AT-Il : TTHD 99 (NUMERICAL VALUE QUESTIONS)
INSTRUCTION :

The answer to each question is NUMERICAL VALUE with two digit integer and decimal upto two digit.
If the numerical value has more than two decimal places truncate/round-off the value to TWO decimal
placed.

®,
0.0

®,
0.0

fadw -

<+ 39 TS Y YD U Bl Stk GEIHS A1 & WU H © [orH &l YUID 3 AT &l 3h G¥HAd d 915 H B |
< I IS "9 H |1 9 1P v X B, O G S A Bl S¥HEd & &l WRIF db ghe/ISe
3% (truncate/round-off) &< |

10 _
1. If L + ! + L T +L=(2 1)then find the value of k.
110! 219! 318! 101! k 10!
1 1 1 1 (2'° -1)
+ + + e +——= 9 k &1 A A DI |
110! 219! 318! 101!k 10!
Ans. 05.50
I | | I
Sol. A + 11! 4 il + e +l = s ["C, + "C, + ...... +1C, ]
111 110! 219! 310! 110! 11!

Qesonance® Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-3240059
/\ Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADVBT - 9

Educating for better tomorrow |75 Free : 1800 258 5555 | CIN: US0302RJ2007PLC024029




Binomial Theorem “_

-1 [21-2] = 2 [2°-1]=k=11
11! 11!
1 8
2, If the 6™ term in the expansion of {ﬁ + x%1ogyo x} is 5600, then x =
X
1 8
afs {Wﬂzlogmx} $ YOR # Badl ug 5600 ©, A x =
X
Ans. 10.00
3
1 1

Sol. T,= SCS(WJ (x2log,,x)® = 5600 = & x'°(log,, x)*= 100 =x=10

Educating for better tomorrow |75 Free : 1800 258 5555 | CIN: US0302RJ2007PLC024029
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Binomial Theorem

/\

3. The number of values of 'x' for which the fourth term in the expansion,

[55 Iog5~/4x + 44 .

5Iog5 3«/2)(_1 +7

8
! ] is 336, is :

8
'x'd HE @ e 2 R forg @i [5§'°95¢4X*44 ++] 3 e ug 336 & —

Ans. 02.00

5
iogs (4% +44
Sol. T,-= 80{ 5% ’]

4% + 44
= T=6
247

=  (@-1)2-2)=

5Iog5 3«/2%1 +7

3
1

1 A
—logs(2*7"'+ 7)
53

’
= 8C (4% +44) | —— | =336
o ) (2X-1+7j

= 4+ 44 = 3.2¢ 4+ 42 = (292-82x+2=0
0 = x=0&1

4, If second, third and fourth terms in the expansion of (x + a)" are 240, 720 and 1080 respectively,
then ratio of last term and first term is.
AT (x + @) & [IWR F ORI, ARRT IR e g AL 240, 720 d1 1080 & d9 Iff<TH Ug A1 UM Ug

BT AU BN —
Ans. 07 59
Sol. C,(x)'.a=240 ... (i)
C,(x)r2a2=720 s (ii)
C,(x)*a*=1080 ... (iii)
From () and (ii) (i) e (i) &
. "Cix)"'a 2x 240 1
Here gt 1 = =— = 6x =(n—1)a
"C,x"%a?  (n-1) 720 3 ( )
From (ii) and (iii) (i) e (iii) &
Ix=2(n-2)a
On dividing ¥ 3y ® S5-20=2) _ 3, 3_4n_g =n=5
2 (n-1)
5 0 & 5 5
hence E = M — 1€ = §) =07.59
T, Cyx’a X 2
- . , P+Q)
5. Let the co-efficients of x”in (1 + x)> & (1 + x)>"-' be P & Q respectively, then 5 =
. : . _ . P+ Q)
AAMG (14+X)20 T (1 +X)20' & TAR § x» & [Olid HA: PTG Q &, 5
Ans. 05.06
4
P Q 1 81
Sol. =2C and a1 Q =>'C, —=2 ; |[1+=| =(1+ 2)'= —
1 - Q ( P) +3)r= 7%
® | Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-32400% 1
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Binomial Theorem “_

Ans.

Sol.

Ans.

Sol.

8.»

Ans.

—X 5x \"
In the expansion of [3 4 +34 J , the sum of the binomial coefficients is 256 and four times the term

with greatest binomial coefficient exceeds the square of the third term by 21n, then find x.

-X 5x )"
(34 +34JEﬁﬁ?ﬂﬂﬁ%ﬂﬁﬂl’wﬁW?ﬂﬁZSS%sﬁ?aﬁW@ﬂ?{Waﬁmaﬂw,szﬁ
T | 21n, 1A% B T x BT A9 F1A BTG |

00.50
2n = 256 = 28
n=28

A
[34 +34]
4T, = T2+21n

-X 5x
X

2
-2 4 8 ;XXG 5—X><2
4XBC4X 34 ><34 C2X34 x34 +21n

1120 x 3% = (28 x 342 + 21n
1120 x 3¢ = 282 x 3 + 21 x 8
1

= X=—
2

(-2 1
k!19—k)! k 18!

19
;
aﬁ;kwg k) k 18! B <

If then find k.

—
LR ©

09.50
19

19|Z( 2)k.1ng

k=1
19
1

19'k1

—_

)k 2k 19C,

|

19012+190 22 190 28 219_19019J

— —
|A@|A¢,

i
|[1 190 +19C 22 _ 219.19019_1]
(-

2
| )@

—_
©

The value of p, for which coefficient of x30 in the expression
(1 +x)71000 4+ 2x (1 + x)%99 4+ 3x2 (1 + x)998 +..... + 1001 x'990 is equal to '%02C , is

ot (1 +X)1000 +2x (1 + X)9% + 3x (1 + x)998 +.._.. + 1001 X109 # x50 @[ Yoricy 1002C 8, 1 p BT A

B
50.00

Sol. Co-efficient of x5°

(X501 T[UTI)

S= (14 %)% 4 2x(1 + X)%° + 3x3(1 + X)% 4+ ... + 1001x7000 (i)

‘ J\Resonance’
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Binomial Theorem “_

9

Ans.

Sol.

10.

Ans.

Sol.

Hindi.

1001
XS (1 4+ x99 + 2x¢(1 + )., + 1000xi00 4 1001 X7
1+x (1+x)
1001
S (1) x(1 4+ X) 4, 00— 1001 X
1+x 1+x
1001
1_(j 1001

N i=(1+x)moo 1+x 1001 x

1+x g__X (1+x)

1+x

= S = (1 + x)1002 — x1001(1 + x) — 1001 x'0!
Co-efficient of x® = 1%2¢, (X1 TOMh = 0%, )

31001
82

If {x} denotes the fractional part of 'x", and{ }: %then value of A is

1001
aﬁ{x},'x'?fﬁﬂmﬂmaﬁmﬁw%ﬁm{sw }:%@Fﬁkzﬁrm—v{%ﬁ—

27.33

39| _ ]3.82-1* | _ [3.[%0C,(82)*% +*° C;(82)**(A) +..... +** Copgpl | _ 3
82 82 82

n
The index ' n ' of the binomial (% + %) if the only 9t term of the expansion has numerically the

greatest coefficient (n € N) then find %(where T: denote coefficient of r" term from beginning in the

8

expansion)
n
aﬁ:[% +§J,(neN)$WﬁW9aﬁWWwéwwzswwﬁr,aﬁ%mm’«r
8
1 BIRTY (STET T, IR | UR™ 9 rd U8 & ol b1 URid &l ©)
01.25
For T, to be the numerically greatest term, r = N+ 3 n+11 =8
1+% 1+‘
2
- 8<@<9:>11<n<12.5:>n=12
o) (8]
8
then£=#=§

") E)
\5)\5

4f T, AEHP BY A He<H U © Sfch: [ = el n+11 =8 = 8<@<9
142 1+2‘

—11<n<125=n=12

I\
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Binomial Theorem

11.

Ans.
Sol.

12.=

Ans.
Sol.

13.

Ans.

Sol

I\

“ofs) 2]
- \8)\5 _5

©ovef3f(e)
"\5)\5

Sum of square of all possible values of 'r' satisfying the equation,

39 39 39
CSr—1_ Cr2= Cr2,

39 [P,
17 C3r IS :

wh@=e ¥C,, 1 -3C,=%C, —3C;, %1 A= N aq@ v’ D Wi dwfad 7 B i 1 A

B —
34.00

39 39 39 39
CSI‘—1 - Crz = CI’271 - CSI’

39 39 39
= TCg 1+ Cg =7 Cpz_

r
= 4Car = “C,= (
(

possible values are 3,5

Find the value of

39
,+ Crz
)r2P=3r=>r=0,3

i)rz2 +3r=40=r=5,-8

5C,. ?C,.— °C, "C,+ °C, °C,— °C, .°C, + °C, .5C, — °C,.’C, + °C, . °C, F1 W ¥ BT

01.00

Coeff of x : 6C_.(1 + x)™2 — ¢C, (1 + x)""+ ¢C, (1 + x)"— C,_ (1 + x)°
+ 8C, (1 +x)8— 6C, (1 + x)"+°C, (1 + x)®

— (1+)'2| 8Cy 8 ¢, —— | +6C Y e () e[ 1) s () e[ 1)
0 14 x 21+ x {1+ x Y rx 1+ x 1+ x

(
(1+x)8 . x®
1 x coeff of x6 =1

If nis a positive integer & C, = "C,, find the value of

2
N k® C« !
;n(n+1)2.(n+2)(0k_1j N

2
n 3
A& nTF gD Piid 2 M1 C, ="C, 7 | ) K [Ck] T A B

00.08

“nn+1)?%.(n+2)( G _4

n

n 2 n
>k (”‘Tk“) =Y kin—k+1? = Y (n?k+k® +k —2nk? +2nk —2K?)
K=1 k=1

k=1

2

6 12

(n+1)%n(n +1) 7 {n(n +1) T _2n+nn+N)@n+1)  n(n+1)3*n+2)
2
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Binomial Theorem “_

10 10 10G
14.»  The value of the expression Z‘OCr () —XK | is:
r=0

= K=0 2K
[im ] {10 K 1OCK %
T C, (-1) ST HM &
r=0 K=0 2K
Ans. 01.00
10 10 10 10 10 10 10
C C C C 1
Sol. “’CrJ{ (=1)" kj = (°Cy+.eveeet 1°C )(“’co— L —2 it 10}210{1__} =1
LZ;‘ = 2 i K 2 = 2 210 2
100
15.  Thevalueof 1if D '°C.,.MCy; =1 PCosis :
m=97
100
21 B Ak D 10C, . mCy, =1 9Ces |
m=97

Ans. 08.24 or 08.25
n

Sol. > "C,"C,=
m=p

="C, ["PCy +"PC, + ... +"°C _]="C,2"-P;where n =100 andp = 97.
S8 n =100 @1 p = 97

n I

n | m | A ne
_yng n-re
me n—m) | p (m-p) ! mZ;; P Pm-p

m =

16. IF(1+ X+ X2+ +XP)" = a5 + a;X + 8X+...+a,, X, then the value of :
[a; +2a, + 385 +.... + 7p @y ] is :
p(p+1)’ i
TR (1 + X+ X2 4.+ XP)N = @) + X + 8XP+...+8,, X"P, B, I . [a; + 28, + 385 +.... + 7P azy] BT
A 8-
Ans. 03.50
Sol (T+Xx+x2+....... +XP)"=a; +a X+ ....+a XP
Differentiating both side w.r.t. x X ® AN AqHeT B U
N1+ X+ X2+ ........ +XP)" =11 + 2X + ... +pxP-) = a, +2aX + ....... +npa, x®-!
Nowputx=1 &7 W
n
a, +2a,+ ... +npa, =nE+1)""(1+2+.... +p)=w,wheren=%

175 If ("C,)2+ 2. (2"C,)? + 3. (2'C,)? +... + 2n. (2"C,, )2 = 18 . #-1C,, _,, then n is :
A (2°C, )2+ 2. (21C,)2 + 3. (2'C,4)2 +... + 2n. (2°C, )2 = 18 . 471C, @& nd —

Ans. 09.00
Sol. - (14x)27 = 21C ) + 2'CiX + wovvvvnee. +21C,, x2n
differentiating it
2n(14x)2=1 =20C, + 2. 2'CX + ..coeuvee. +2n21C,, x21
Again (x+1)21 = 2nCx21 + 2nC, x2M-1 4+ 201G, x20-2 1 ... +21C,,,
Required expression = coefficient of x2"-1 in 2n (1+x)4"
=2n. 41C
2n—1
Hindi - (14x)2" = 20C ) + 2'C X + .veeeee. +21C, x2n

IqHAT BT W
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Binomial Theorem “_

2n(1+x)2"=1 = 21C, + 2. 2'CoX + wcvcuvnreee +2n2"C,, x2-1

g (X+1.)2” = 21Cx2n + 20C, x2n-" + NG x2N-2 4 e +2nC,,
T ASTh = 2n (1+x)4-1 3§ x2-1 T T

=2n. 4Gy,

2r+3 2n+3k)2”—1
If —_
Z r+1° n+1

18. then 'k' is

22r+3 (2n+3k)2”—1
r+1 n+1

2 d9 'K' B 79
r=0
Ans. 01.33

n
Sol. 22”3“0 Zz C, + Z “c _op2e > e,
= r+1 n+1 p—r
1 (n+2)..2“+1 -1
=2n+1+ __(2n+1_1)=—
n+1 n+1

" (C,  _ a |
19. If Z(r+1)( e (n+b),thena+bls

S (VG
BIC ;(r+1)(r+2)(r+3) (n+b) S g9 a+bd 7E

Ans. 03.50
. (-)C, —1
Sol. rZ:o:(rH)(HZ)(HS) ~ (n+1)(n+2)(n+3)

—1 N3 (ne3 0 n:3 1,043 ~ (2
(n+1)(n+2)(n+3)|:(1_1) {791 7 i) 47 Co A

1 a2y 8D 1
(n+1)(n+2)(n+3) 2 2(n +3)

3n

20= Z 61C,, 4 (-3)< isequalto:
k=1
3n
Z 61C,, 4 (- 3)K IR B
k=1

Ans. 00.00

3n
Sol. S= ) *"Cyy(-3) = S =6C,(—3) +6C, (= 32 + oot °C,_,(— )"
k=1

3n 6n G
:>S=(\/?_, i) ZGnczk_1(\/§ i)2k—1 :>S=(’\/§ i (1+,\/§ |)6 _(1_\/5 |)6 }=0

k=1 2
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Binomial Theorem “_

2
21, If x is very large as compare to y, then the value of k in X X1y kLZ
ij+y \!x—y X
A X,y A g A g qwI A, A L—1+ﬁﬁkiﬁrﬂm%
Y o x+y \x-y X2

Ans. 00.50

1/2 1/2

2 —-1/2 2
Sol. [ x_ _| 1 1 —[1—3’—} =1+%.y— - k=2

Vx+y \x=y |, Y| |4 ¥
X

PART - lll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE
AT -1l : U T U W e Gl Apey TR

20
1. In the expansion of [§/4_+4ij

7%

(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

20

E%Jr%j P UAR H

(A) 3aR% Ugi & w19 B (B) 71 Ug IMURHY B |
(C) aR% T Ugi & wE=m 27 | (D) 9af ug uR¥T B |

Sol. (Qﬁ + %TO

T ; = ZOC (41/3)20—r(6—1/4)r
For rational terms

20—-r=3k &r=4p, where k,p € I = r=20 & r=8
.. no. of rational terms = 2 no. of irrational terms = 19
20
1
Hindi |34 +-——
5]
T . = ZOC (41/3)20—r(6—1/4)r
G DR s
20—r=3kaATr =4p, Siel k, p e 1
—=r=20 G r=8 gAY Ul B F=T = 2 . I[UIRAY Ul & T = 19
2
2. The coefficient of x in (1*—") x| <1,is
—X
1+x 2 ] :
- Vx| <1H x* &1 ONH B—
—X
(A) 4 (B) —4 (C*) 10 +“C, (D*) 16

Sol. (1+x2(1=-x2=(1+x2+2x)(1-x)2
Co-efficient of x* @1 oI =5C, +3C,+ 2 “C,= 16

3. 7° + 97 is divisible by :

(A*) 16 (B) 24 (C*) 64 (D) 72
7°+ 9 fawyifod & —
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Binomial Theorem “_

(A)16 9 (B) 24 % (C)643 (D)72%
Sol.  7°+97 =(8-1)°+(8+1)7 =°C,(8)°—°C,(8)? + °C,(8)7 ...+ 9C4(8) — 9C, + 7C,(8)7 +......+ "C,(8) + ’C,
This is divisible by 64 & 16 TE 64 3R 16 A Wifora @

n
4. The sum of the series Z(—1)”1. "C,(a-r) is equal to:
r=1

(A*)5ifa="5 (B)-5ifa=5 (C*)-5ifa=-5(D)5ifa=-5
rofy i(—ﬂ”. "C, (a-r) B ANHA SRR &
r=1

(A 53f a=5(B)-53a* a=5 (C*) 53ft a=-5 (D)53ft a=-5
Sol. =a zn:(—w-‘. "C, —Zn:r. nC, (-1)"1 =a['C,—"C, +"C, ....+(=1)~"."C ] —n Zn:(—um "1 C

r=1 r=1 r=1

=a(1) = n["'C,="'C, + ......t(=1)01™1C_]=a—n(0) =a

5. Let a, =

n
100'0 for n e N, then a_ is greatest, when

e e N R a, - 1000 @ @ a wEew B Al

n!

(A) n =997 (B) n =998 (C*) n =999 (D*) n = 1000
1000)(1000)............ 1
Sol. a :( 0)(1 000) ( 000)
1.2......... n
Ag99 = Q1000
a, is maximum for n = 999 and n = 1000
............ 1
Hindi a, - (1000)(1 000) ( OOO)
1.2......... n
a a

999 = 1000

a ,n=999 T n=1000 & forg & 2 |

6. "C,—2.3"C, +3.32"C,-4.3°"C, +.......... + (=1)"(n+1) "C_3nis equal to
(A*) 2" (%nﬂj if n is even (B) 2" (n +g) if n is even
(CH-2" (3—;+1] if n is odd (D) 2" (n+gj if n is odd
"C,—2.3"C, +3.32"C, - 4.3°"C, +.......... +(=1)" (n +1) "C_ 3" &I A SRR &
(A%) 2“(%“}11% ned 2| (B) 2“[n+%jzr% nad B
(C*)—2”[3—2n+1j11% nfawq 21 (D) 2“(n+g}1ﬁ nfaww & |

Sol. (1+x)"="C,+"C, x+"C, X2 +......... +"C, x
Multiply it by x
X(1 +x)"="Cy x +"C, X%+ "C,x3 +............ nC,xm

Differentiate w.r. to x and put x = — 3
nNx(1+x)"+(1+x)"="C,+2"C,x+3"C,x2+4"C, x*+........ +(n+1)"C x
So answer, = 3n (-2)™" + (-2)"
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Binomial Theorem “_

n 3n N An 3n
= (-2) £1+?j =(-1)2 (;Hj
Hindi (1 +x)"="C, +"C, x + "C, X? +.......... +"C, x
X ¥ TN HRA W
X(1 4+ x)"="C, x +"C, X%+ "C, X% +............ nC_xm!
X & |Uel qdheAd PR X = — 3 W1 W
nx(1+x)"+(1+x)"="C,+2"C, x+3"C,x2+4"C, x*+........ +(n+1)C xn

s oo e

7. Elementin set of values of r for which, 8C, _, +2.18C, _, + 18C >20C ,is :

re HE Bl Hegl 8 i faw 18C, , +2.18C, , + 18C, > 20C,, ®

(A9 (B) 5 (C"7 (D*) 10
Sol. ™C_,+2.%C_, +'8C,>%C,,

or a1 *C_, +°C, > 2C,,

ordl 2C >2C,,

r=78910,11,12,13

8. The expansion of (3x + 2)-'? is valid in ascending powers of X, if x lies in the interval.
(3x +2)"2 P JAR x HI qil g Ol & oY 99 8 AT x 3<R1l § Rerd 87 |
(A¥) (0, 2/3) (B) (=3/2, 3/2)
(C*) (-2/3, 2/3) (D) (—o0, =3/2) (3/2, )
Sol.  (3x + 2)-'"2has infinite expansion when S?X <1 = X € (—%%j
- ] 3x 2 2
Hindi. (3x + 2)-'2 &1 YR 3 Y&l d® 8RN IfS ¥ 1 = xe|-5vg
9. If (1 +2x+3x2)10=a, + a;x + ax? +.... + a,px?°, then :
R (1 +2x + 3x)10 = @) + ;X + @X2 +.... + 8,x20 8,
(A*) a, =20 (B*) a, =210
(C*) a, = 8085 (D) a,,=22.3".7
[
Sol.  General term 9% IS =L(1)ﬁ (2x) (3x2)"
! ol
a, = Coeff. of x (X T T[0TIeh)
[
+2r=1= r,=1,r=9,r,=0 a1=%(2)1=20
a, = Coeff. of x? (X2 1 TOTTD)
r,+2r,=2 = r,=2,r=8r,=0
r,=0,r,=9,r,=
100 10! _
%o g - @ g =210
a, = coeff. of x* (x4 T T[UTIeh)
r,+2r,=4 = r,=4,1=6,r=0
r,=2,r=7,1,=
r,=0,r,=8,r,=2
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Binomial Theorem “_

10! 10! 10!
B=qier @ o O g (972808
ay =3

10. In the expansion of (x +y + z)%°
(A*)  everyterm is of the form 25C.. 'C,. x?5 -, yr—k zk (B*)  the coefficient of x8 y? z%is 0
(©) the number of terms is 325 (D) none of these
(X+y+2)2d TR H
(A) 9P Ug 25C,. 'C,. x25-". yr~k Zk®y § B | (B) x8 y® 2% FT [oTid 0 2 |
(C) ugl &I &= 325 7 | (D) 379 & PIS &I

Sol. (x+y+2)®

General term =196 g __ b xy'2z's

! !l
Putting r, =k, r, =r—k and @1 r, = 25 — r %@ W
= 25' X r_' X X25—r yr—k Zk = 250r ) er . X25—r yr—k Zk
(25-r)I(r —k)!(k)! ~ r!

ro+r,+r,=25

coefficient of x8 y° z°% is 0 x8y9 29 &1 UM =0

11. If(1+x+2x3)%0 =a;+a,X+ ax® +........ +a,x°, thena, + a, + a,.......+ 8, is equal to :
IR (14X +2x)0 =2, + 8 X+ AX% +orreenes + 8, X0B, AT @y + 8, + 8t By, TWAR B —
(A) 21 (230 + 1) (B*) 219(220 - 1) (Cr) 2% -2 (D) 2% + 21
Sol. (1+x+2x3)*=a +aX+........ + X%
x=1,then a; +a, +......... +a,, =4%
x=-1,thena,—a, +a,—......... +a,,=2%
220 4 240 = 2[a, + @y +.eeueeene + 8 + 3]
=8y + 8, feeenenne + 8, =210+ 2% 220 =219(20-1) - g, =a®
Hindi. (1 +x+2x?)* =3 +aX +......... +8,,x*
Xx=1,q0 8, +a, o +a,,=4%
X=-1,7 a,—a, + 8, —ccene +8,,=22
220 4+ 240 = 2[a, + @, +..eeneene + 8y, + 3,
= a;+a, +eenene + 8, =219+ 2% 220219 (2201) - g, =a®

n(n+1 n
122 n'|——| is(neN)

2
3 3
(A) Less than [nTHJ (B*) Greater than or equal to (nTHJ
(C) Less than (n!)2 (D*) Greater than or equal to (n!)s.
2n

A" (”T”J 3- (neN)

n+1) n+t)
(A) (%) W BIeT (B*) (Tj d 99T IT aRER
(C) (nN)2¥ BT (D*) (n!)*W §ST AT IRMER
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Binomial Theorem “_

(n(n+1)j2 i

2n 3,03 3 3,03 3

Sol. (n+1j _ 2 _ [1 +2° +..4n ] P24 )2
n

3 =

2 n n
13. If recursion polynomials P,(x) are defined as P,(x) = (x — 2), P, (x) = ((x — 2)? — 2)?
Py(x)=((x—2)2 —2)2-2)2 .......... (In general P, (x) = (P, _, (x) — 2)2, then the constant term in
P, (x) is
(A*) 4 (B) 2 (C) 16 (D*) a perfect square
I &SP Py (x) 39 @8 I gRAINET & 5 P, (x) = (x — 2)2, P, (x) = (x —2)2 - 2)2
Py (X) = (x—2)2 —2)2-2)2 (@MU w9 I P, (x) = (P, _; (X) —2)?), & Py (x) ¥ 3R U 8—
(A*) 4 (B) 2 (C) 16 (D*) & qoi o
Sol.  Constant term in P,(x) is 4

If the constant term in P (x) is also 4, then
P(X) =4+ a;Xx + aX% + e
and P, (x) = (P (X) =2)% = (a;X + ayX? + ...+ 2)?
Hindi P,(x) & fad ug 43 |
P(x)# ) Frrd oz 42, @
(X) =4 +aX+aX?+ .o
AR P, (X) = (P (X) —2)2 = (a;X + aX2 + ...+ 2)2

PART - IV : COMPREHENSION

HIT - IV : IS (COMPREHENSION)

Comprehension #1 (Q. No. 1 to 3)
Consider, sum of the series > »" (i) ()

0<i<j<n

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

In the sum of series ZZf(i) f(j) Z{ {Zf N i and j are independent. In this summation,
i=1 =1 i=1

three types of 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
308 = X Y0

i=1 j=1 0<i<j<n
+ > H0f() ZZf (i)
O<i<j<n
=2 ) > f(i)f()) +ZZ1‘ ()
0<i<j<n i=j

ZZf(I)f(j) ZZ f(i)f(j)
N DTS () = 2 >

0<i<j<n

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

Ig®T #1 (Q. No. 1to 3)
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Binomial Theorem “_

a6 Sl &1 Al Y () () I W R e @ ST i qen | s A6

0<i<j<n

ARrGT B ATHA Zn:if(i) f(j)=2[ [Zf JJ Hi9jW@dd 2] 39 AT H ¥ THR B U

i=1 =1 i=1

Ha R i<ji>jaMi=jdw 99 i<|® T 981 &1 I, i > D o0 usi &
ATHA & SR 2 | I (i) qer f(j) FAfad g | 39 Rufa

DICTUED WAL

i=1 j=1 0<i<j<n

S + sz(i)f(l)
i=]

0<i<j<n

=2 > S Hi)() +sz(i)f(1)
O<i<j<n i=]
ZZf iYf(j)— ZZ f(i)f(j)
= ) =R

0<i<j<n

19 f(i) qe f(j) FART TS 2| 99 B9 [ UG BT ARTHS AT DI T |

s > > "C "Cjisequalto

O<i<j<n
>>."C "Cj® A WK 8-
0<i<j<n
22n_ 2n C 22n+ 2n C 22n_ nc 22n+ NG
Ay - N B n C n D n
(A%) (B) 5 (C) 5 (D) 5
Sol. »>"C "G
O<i<j<n
n n n n
zz G "Ci|-> (CF |G 2|-3 (G 2= (CY
_ \=0j= i=0 _ \i=0 i—o _ — _ 2n_ 2n C,
- 2 4 2 - 2 - 2
n m
2= Let%o =1, then Z Z "Cp, . ™G, isequalto
m=0 p=0
n m
7 Co=1,d9 Y > "C, . ™C,d A WER 8-
m=0 p=0
(A) 271 (B*) 3 (C) 3—1 (D) 20
n m n
Sol. Z Z“Cm MCo =D "Cn | D "Cy|= D "C (27) =3
m=0 p= m=20 p=0 m=0
3a > > ("C+ "¢
0<i<j<n
(A*) (n + 2)2" (B) (n + 1)2" (C) (n=1)2n (D) (n + 1)2~—1
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Binomial Theorem “_

= il

0<i<j<n

LZ}[C Z”TD—Z”*‘ L_io(”Ci(n+‘l)+2“)J_2“+1

2 2

n
(n+1) ”C,+2”Z1 ot
i1 =0 _(n+1)2" +2"(n+1)— 2"
2 2
=(n+1)2n=2" = n2n

Comprehension # 2 (Q. No. 4 to 6)

3T #2 (Q. No. 4 1o 6) [Revision Planner]
Let P be a product given by P =(x+a,) (X +a,) ........ (x+a)
and LetS =a +a,+..... +a, _Zal , ZZal b Sy = z z Za i@ and so on,
i=1 i<j i<j<k

then it can be shown that

P=x"+8 x""" +§,x""2 + ... +8S,.
IS TP U P59 JPR 8, P= (X +a,) (X +3,) coveenee (x+a)
n
TAT AT 0S, =@, + @, + ceene +an=Za,,S ZZa, b S, ZZZa,ajak S UBR 3T,
i=1 i<j i<j<k
ar
o1 o1 Rig far < ddar § —
P=x"+§ x""" +§,x"2 + ... +8S,.
4, The coefficient of x8 in the expression (2 + x)? (3 + x) (4 + x)* must be
D (2 +X)2 (3 + X) (4 + X)* H Xx® BT NP &—
(A) 26 (B) 27 (C) 28 (D*) 29

Sol. The expression (2 +x)2 (3 + X2 (4 +X)*=(X+2)(Xx +2) (X + 3)(X + 3)(X + 3)(X + 4)(X + 4)(X + 4)(x + 4)
=X°+(2+2+3+3+3+4+4+4+4)x°+ .oicerennen.
= Co-efficient of x® = 29
Hindi. &5T® (2 + x)2 (3 +X)® (4 + X)* = (X + 2)(X + 2) (X + 3)(X + 3)(x + 3)(x + 4)(x + 4)(x + 4)(x + 4)
=X°+(2+2+3+3+3+4+4+4+4)x8+ .ccenn.

= X8 ®I YU = 29
5. The coefficient of x?° in the expression (x — 1) (X2 —2) (x®* = 3) .......... (x2° —20) must be
Fod (x—1) (x3=2) (x3=3) veuecee (x20 — 20) H x20% T UMD 5—
(A) 11 (B) 12 (C*) 13 (D) 15
Sol. Expression = x. x2. X8 ........... x20 (1 —lj(1 —%)(1 —%J ....... [1 —%)
X X X

- (8- 22

Now Co-efficient of x2% in original expression
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Binomial Theorem

Hindi.

Sol.

Hindi.

= Co-efficient of x-7 in E.
But

E -1 1 2 3 16 2 5 3 4 12 4
=1- —+—2+—+ ...... + __6+_2_5+_3_4+ ...... - ;—2—4+ ......

X X X

e (233

=g

E-1 1 2 3 16 2 5 3 4 12 4
=1 - —+—+—3+ ...... + __6+_2_5+_3_4+ ...... - ;—2—44- ......

X x% x
= X7 B qOIb =7 +6 +10+12-8=13

The coefficient of x® in the expression of (x — 1) (x — 2) ......... (x —100) must be
(A) 12+22 4+ 32+ ... + 1002

BYy(1+2+3+....... +100)2— (12 + 22 + 32 + ....... +100?)
(C*)%[(1+2+3+ ....... +100)2—(12+22+ 32+ ....... +1009)]
(D) None of these

TAE (x=1) (X=2) ......... (x —100) & x% T OTH B—
(A)12+22+ 32+ ....... + 1002

B)(1+2+3+....... +100)2— (12 +22 + 32 + ....... +1007)

(CY %[(1 +2+3+....... +100)2— (12 + 22+ 32 + ....... +1002)]
(D) 399 ¥ ®I3 &I

The Co-efficient of x% = (1.2 +2.3 + ........... 99.100)

= Sum of product of first 100 natural numbers taken two at a time
[(1+2+3+....... + 10022 — (12 + 22 + 32 +.......... +1002)]

X% BT ONF = (1.2 4+ 2.3 + covveeeee. 99.100)
=31 —<1 U A1 o1 WR Y 100 YT S8l & UMbl Bl ANThe

[(1 4248+ .t 10092— (12422 4 32 4.......... +1002)]

ml—u

Comprehension # 3 (Q.No. 7 to 9)

Let  (7+48) =1+f="C.7"+7C.7""" .(4/3)" + .. s (i)

where I & f are its integral and fractional parts respectively.
ltmeans O0<f<1

Now, 0<7-4+3 <1 = 0<(7-43)<1
Let  (7-4y8)=f=1C,.7"—"C,.7"" (4\/3)! + ... . s (ii)
= 0<f <1

Adding (i) and (ii) (so that irrational terms cancelled out)

T+f+f =(7+43)+(7—-43)
=2["C,7"+"C,7"-2 (4f3 ) + ..........

I+f+f =eveninteger = (f +f must be an mteger)

O0<f+f <2 = f+f =1

I\
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Binomial Theorem “_

with help of above analysis answer the following questions

IJHT # 3 (Q.No. 710 9)

A (7+43) =1+f=C .77 4+°C.70-" (43) + .. e, (i)
&l 1 q1 f 39 gulies 9 fA=Ircid I

JA 0<f<

3, 0<7-43 <1 = 0<(7-43)<1

AEME (7-43)1=F="C.70=C.7""" (4/3)" + . e, (ii)
= 0<f <1

(i) @ (ii) BT AT PRA R 3AN IURAT U FOR¥d B SR
T+f+f =7 +43)+(7-43)

=2['C,7"+"C, 72 (43 )2 + ......... ]
[+f+f =|Aqorie = (f+ ' T& QuUiie 8M1 A1RY)
0<f+f<2 = faf=1

SRIF A7 & MR R 4 go+ & SR <IIY |

7. If (Bﬁ + 5)n= p + f, where p is an integer and f is a proper fraction, then find the value of
(3V8 -5 . neN,is
(A")1 -f,ifniseven (B)f,ifnis even (C) 1—1,ifnis odd (D*) 1, if nis odd
aft (3V3 +5) =p+f, el p Uil & 3K f Breiicees W 8, 1 (343 - 5)',n e Nt A &
(A*) 1 —f,afc nEA B | (B)f, afs na# ¥ |
(C)1—f,afe nfaww g (D*) f, afe n faws B |

Sol. p+f=(33 +5)"=1C,(33)152+C (3/3)"- 15+ ...
f' = (33=5)"="C, (34/3)" 52— "C,(3:/3 )"~ 15" + ......
p+f+f =2[C,(33)+1C, (3/3)-252 + .....]

= p + f + f' = even integer §F qUIi® (if n is even) @fe n a9 )
= frf=1=f=1-f
p+f—f =2[C,(33)"(5) +1C,(3/3)"-35% + ....] (fnisodd) @@ nfaww 2)
= f—f=0 = fr=f
8. If (9+\/8_0)n=l+f,wherel,nareintegersand0<f<1,then:
(A*) T'is an odd integer (B) T'is an even integer
(CH I+ =f)=1 (D) 1-1=(9 - VBO)’
afd (9+\BO) =1+1ol Lyl & ok 0<f<i,al -
(A) 1T favA qoife 2 | (B) 1 T&% &H YUI® & |
©)1+H(1=f)=1 (D)1—f=(9—J8_0)n
Sol.  (9+B0) =1+
(9-VB0) =1

2['C, (9)" + "C, (9)"2 (\f80)? +...]=T+f+f
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Binomial Theorem “_

9.

Sol.

I = 2(integer guIi®) — 1 (- t+f=1)
A+f)(1-f)=1

The integer just above (/3 + 1)>is, for all n e N.

(A*) divisible by 2 (B*) divisible by 27+
(C*) divisible by 8 (D) divisible by 16

(V3 + 1)1 w1 e quife &1, Tfe=oTn e N& forg

(A*) 20 BT 91T G4 W (B*) 20+l W Q9 WR

(C*) 8 &1 9N &1 W (D) 16 BT 91T <1 U

Let @ N (VB + 1) =@ +2B3)=202+3 =1+f ... (i)

where 1 and f are its integral & fractional parts respectively
SRl 170 f $9a YU $9ad HHL: YUlid g f=icid 91T 8

0<f<1.

Now 34 0<+3 -1<1

0< (43 1)<

Letamr f&  (fB-1)2=@-2B)y=202-B)y=f. ... (ii)
0<f <1

adding (i) and (i) (i) 3R (ii) BT Se R
T+f+f =(J3+1)2+ (3 =1)
=20[(2++f3 )"+ (243 =) =2.27['C, 2" +C, 272 ({3 )2 + ........ ]
I +f+f =217k (where k is a positive integer)
[+f+f =201k (Tl k g1HAS oI 2)
0<f+f <2 = f+f =1
[+1=2+1k.
I + 1 is the integer just above (ﬁ + 1)?" and which is divisible by 2"+ 1.
1+1 3% 3f¥d quie & (V3 + 1) den I8 20+ 3 fwiford & |
for & n=1, (8 +1)20= (3 +1)2 = 1+1=8
so it is divisible by 8 but not by 16.
I8 89 fawfora & wReg 16 9 2|

N
J

w. Marked questions are recommended for Revision.

= fafed ye Jevm AR g B

PART - | : JEE (ADVANCED) / lIT-JEE PROBLEMS (PREVIOUS YEARS)

AT - | : JEE (ADVANCED) / IIT-JEE (U5ar auf) & yo=

* Marked Questions may have more than one correct option.

* fyfeed U9 o 9 Iffe 98 Rded arel U @ -

1.

Sol.

I\

Coefficient of 24 in (1 + t2)12 (1 + t12) (1 + t24) is: [IT-JEE-2003, Scr, (3, — 1), 84]
(1+1)12(1 +112) (1 + 24§ 24 FT T T :
(A)12C, + 3 (B) 12C, + 1 (C) 12C, (D*) 12C + 2

(1+t2)12(1 + 1124124 4 136) = (1 + 112 + 124) (1 + 13)12
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Binomial Theorem “_

Hindi

2.5

Sol.

Sol.

4.

Sol.

Hindi.

5.x=

coefficient of t24 =12C,, + 12C4+ 12C, = 12C¢ + 2
(1+t2)12(1 + 1124 124 4 136) = (1 + 112 + t24) (1 + t3)12
241 qUlie = 12C,, + 12C¢ + 12C, = 12C4 + 2

e 8]0 ()27 0[5

[NIT-JEE-2003, Main, (2, 0), 60]
n) (n 4 (n) (n-1 5 (n) (n=2 n) (n-k n
rea e 2] (1] -2 (1) (45) - 22 () (825 v () (7))

S = 2KnG,. "C, — 2k=11C, "1C, _ + 2621C, 2C, , +.vvvorenen..

: ' nC n-r . ok-r _ : r n! (n-r) L2

:>S=§(—1) C, Gy 2 = S‘g(‘“ rn-n! (k)| (k—1)!

. k
_ a4y ok-r n ! < k! —okn _l =n
= r;( R T T T e TR Ck@ ZJ o
If ©-"C, = (k2 - 3) "C,,, then an interval in which k lies is  [IIT-JEE-2004, Scr, (3, - 1), 84]
iy 0-1C = (k2= 3)"C, &1, k ® #F B I<RTA & — [Scr, (3,-1), 84]
(A) (2 ) (B) (-, -2) © [ 3,3 O)(V8.2]

(n_”Cr = (k2 - 3) nCr+1
or qre-nG_ . =(k?—3)"C,

—~(r+1) —(r+1)

12k2-3>0 = ke[-2-3) U (3, 2]

The value of [IT-JEE-2005, Scr, (3, — 1), 84]
30) (30 . 30) (30 30) (30 N 30) (30 is -
0 10 1 11 ar > 1o | T aF 20 30 0
@ () (®") [f’gj © [fgj (D) None of these
(SSJ (f(‘)’j _ [eﬂ (fﬂ ; [33 [fgj N {Zgj @8} a1 T 2 [Ser, (3, - 1), 84)
0 . :
™ () ®) (fg] ©) (;U (0) i & B T

S =%C, ¥C, —3%C, ¥C,; +*C, ¥C q..covvrenenen
S = Co-efficient of X2 in (1—x)% (1 + x)%

S = Co-efficient of x* in (1-x2)3° = 3°C_

S =%C, ®C, —32C, ¥C,; + 3C,®C ;...coc0eneeen
S = (1=x)% (1 + X)®H x> H1 YoTD

S = (1-x3)* H x2 Yo = *C,

Forr=20,1, ..., 10, let A, B, and C, denote, respectively, the coefficient of x" in the expansions of

10
(1 +x)°, (1 +x)2and (1 +x)®. Then z A, (BioB; —CyoA,) is equal to

r=1

I\
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Binomial Theorem

/\

AAMG r=0,1,..., 10® fATA, B, T C, HAM: (1 + )0, (1 +x)20 T (1 + X)* P YAR H x* & YOI & |

Sol.

Sol.

Ans.

Sol.

Hindi

10

ar Z A, (B;oB, —CioA,) &1 91 71 & [IT-JEE 2010, Paper-2, (5, —2)/79]
r=1

(A) Bm - Cm (B) A10 (8210 - C10 A1o) (€0 (D7) C10 - B10

10 10
B10 Z AB, _C1OZ (A )2 = 2OBm (30020 -1)- SOC1o (20010 -1) = 30010 - 20C1o = C1o - B10
r=1 r=1

The coefficients of three consecutive terms of (1 + x)™% are intheratio5:10:14. Thenn =
(1 +x)™% & A9 PHAN Y&l & oNH 5:10:14 3 3urd § 8, 99 n =
Ans. 6
[JEE (Advanced) 2013, Paper-1, (4, — 1)/60]

G, 1m5C,:m5C, =5:10 : 14

N n+5 Cr _ E 2 n+5 Cr+1 _ E
n+5 Cr—1 5 n+5 Cr 10
N (N+5)—r+1 _ & (n+35)-(r+N)+1_7
r r+1 5
- Nb_g & L L L L (S
r r+1 5 5
n+6=12 = n=6

Coefficient of x'! in the expansion of (1 + x?)* (1 + x3)” (1 + x*)*2 is
[JEE (Advanced) 2014, Paper-2, (3, —1)/60]
(1 +x3)* (1 +x3)7 (1 + x4)12 AR # (expansion) x!' &1 TN& (coefficient) 83—
[JEE (Advanced) 2014, Paper-2, (3, —1)/60]
(A) 1051 (B) 1106 (C) 1113 (D) 1120
(C)
Coefficent of x'' = (1 x5)* 0+ x°)7 (1 + x*) (- x®)*
(1-x®)*
Coefficent of x'= (1 —x8)* (1 + x*)8 (1 + x®)7 (1 — x3)~*
= (1 —4x8) (1 + x*)8 (7x3 + 35x%) (1 — x?)*
= (7x3 + 35x° — 28x'") (1 + x*)8 (1 — x?)~*
Coefficent of x® = (7x + 35x® — 28x?) (1 + 8x* + 28x8) (1 — x?)*
= (7 + 35x® — 28x® + 56x* + 196x8) (1 — x?)™
Coefficent of t* = (7 + 5612 + 35t° + 168t%) (1 —t)~
=7-7C,+56-°C,+35-“C, + 168
=245+ 700 + 168 = 1113.
1+ x2) 1+ x3) (1 +x4)"%(
(1-x2)*
1 —x8)% (1 + x4 (1 +x%)7 (1 = x2)=#3 x!' & Yolich
= (1 —4x8) (1 + x*)8 (73 + 35x9) (1 — x3)™
= (7x3 + 35x° — 28x'") (1 + x*)8 (1 — x?)~*
(7x + 35x8 — 28x8) (1 + 8x* + 28x°) (1 —x?)* ¥ x& &I Yol
= (7 + 35x® — 28x°8 + 56x* + 196x8) (1 — x?)
(7 + 561 + 35t3 + 168t*) (1 —t)* # t* &1 Yolich
=7-7C,+56-°C,+35-C, + 168
=245 +700 + 168 = 1113.

2,4
1 H X' 1 Yolich

I\
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Binomial Theorem “_

Alterantive : 3bfeud B

2x +3y +4z =11
(x,¥,2) =(0,1,2) “C, x "C, x 2C,

(1,3,0) “C, x "C,
(2,1,1)*C, xC, x 2C,
4,1,0) C,
coefficient of X" &1 UM =66 x 7+ 35 x4 +42 x 12 +7
=1113. Ans.
8.» The coefficient of x° in the expansion of (1 + x) (1 +x2) (1 +x3) ...... (1 +x1%) is (Moderate)
A+x)(1+x) (1+x) (1 +x10) & TR F x° & Ol HT 949
[JEE (Advanced) 2015, P-2 (4, 0) / 80]
Ans. 8
Sol. 9=(0,9)(1,8),(2,7), (3, 6), (4,5) # 5 cases
9=(1,2,6), (1,3,5), (2, 3, 4) # 3 cases
total = 8
9. Let m be the smallest positive integer such that the coefficient of x2 in the expansion of
(1T +x2+ (1 +x)°+....... + (1 +x)*+ (1 + mx)*is (3n + 1) 5'C, for some positive integer n. Then the value of n is
[JEE (Advanced) 2016, Paper-1, (3, 0)/62]
A 6 m U <gAaE g9cAe QuTie (smallest positive integer) © b

(1+%)2+ (1 +X)%+..c.... +(1+x)%2+(1+mx)® & AR d x2&l oM (3n + 1) 'C, [l g quiie n & forg

Ans.
Sol.

10.

Ans.
Sol.

2| T9 n BT AFE 8=

5

Coeff. x2 &1 JolH

2C, +3%C, +'C, + wueueveee +%4C, +%°C, m2 = (3n + 1) *'C,

3C,+3%C, +4Cy + wovnnnn +%C, +%C, m2=(3n + 1) 5'C,

"C,+"C_, = ™C, = %G, +%C,.m2=(3n+1)°C,

5°Ca+5°CZ+(m2—1)5°Cz=3n.%1.5°Cz+5103 = 51C,+ (m2=1)%C,=51n.%C, + 5C,

m2—-1=51in = m2=>51n + 1
min value of m2 for 51n + 1 is integer forn=5  (51n + 1 & YUIfe 81 & W M2 &1 =JYATH A n = 5)

Let X = (19C1)2 + 2(19C2)2 + 3(1°Cg)? + ....... + 10('9C10)2 where 1°Cy, r € {1, 2, ....... , 10} denote binomial
Xis . [JEE (Advanced) 2018, Paper-1, (3, 0)/60]

coefficients. Then the value of p
1430

AT 5 X = (19C1)2 + 2(1°C2)2 + 3(1°Cs)2 + ....... + 10(1°C10)2, ST8T 1°Cy, r € {1, 2, ....... , 10}, fgug onai
(binomial coefficients) @I &= & | T4 ﬁ X BT 719 B |
(646)

10 10
X=>'r."C."%C =10.> °C _."°C,,,=10.%Co

r=1 r=1

X 10."°C, "C, C, 19.17.16
1430 1430 143 11x13 8

Now 319 =19 x 34 = 646

PART - Il : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

AT - Il : JEE (MAIN) / AIEEE (el auf) @& yed
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Binomial Theorem “_

1=

Sol.

Sol.

Hindi

10 10 10
Let S, =Z:1j (i-1) *C,S,= Zj G and S, = 212 G, [AIEEE 2009, (4, —1), 144]
1= ] = ] =

Statement -1: S;=55x 29.

Statement-2: S; =90 x 28 and S, = 10 x 28.

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

(2*) Statement-1 is true, Statement-2 is false.
(3) Statement -1 is false, Statement -2 is true.
(4) Statement -1 is true, Statement -2 is true; Statement-2 is a correct explanation for Statement-1.

10 10 10
= Zj (i-1) °C,, S, = _211 G, qe 83=Z1j2 G,
1= j= j=

UHAT -1 :S5 =55 x 29,
THYUT-2: S, =90 x 28 AT S, = 10 x 28,
(1) 9H2H-1 T B, IHYF-2 9 2 ; IHYA-2, THA=-1 &1 Hel A=A 78l 7 |
(2*) THUF-1 T B, THIA-2 fyeat g |
(3) UHYH-1 fear B, UHU-2 T B |
(4) 9HUH-1 I 8, THAT-2 A © ; THAT-2, YhAF-1 B &l AR B |
10 1) . M 5C.,
= G-

10
= S,=9x103%°C, = S,=90.28

S, = j.EQCj_1=1O.29
j=1 J
10 10 10 10 10

S,= > (i(i-1) +) Zj +>.j"°C =90 > *C_,+10>.°C,,
j=1 i= j=1 j=2 j=1

10

=90 x 28 + 10 x Z o 2°=(45+10).2°=(45+10) . 2°=55.2°
i=

so statement-1 is true and statement 2 is false.

ATy HYF-1 T B AT U - 2 3T 2 |

Hence correct option is (2)

Ia: |8 v (2) 8 |

The coefficient of x” in the expansion of (1 —x — x? + x%)¢ is : [AIEEE 2011, (4, -1), 120]
(1 =Xx=x2+ X3 & AR | X’ BT NP o

(1) 144 (2)—132 (3*)—144 (4) 132

(3)

(1=x—x +x3)°
(1 —x)8 (1 —x?)p8
(°C,—°C, X'+ 8C, x2 — 6C,x3 + 8C x* — 6C,x° + 8Cx®) (°C, — 6C,x? + 6C x*— *C X8+ 6C X® +............ +6C,x"2)
Now coefficient of x” = ¢C,%C,— ¢C,¢C, + °C.°C,
=6x20-20x 15+ 36
=120 -300 + 36
=156-300=-144  Ans.
(1 —x—x2 +x%)8
(1-x)° (1 =x2)°
(°C,—°C, X"+ 8C, x2 — 6C X3 + 6C x* — 6C,x® + 6C.x®) (°C, — 6C,x? + C x*—C X8+ 6C X® +............ +6Cx'2)
X7 @I uli6 = C,°C,— °C,°C, + ¢C,°C,
=6x20-20x 15+ 36

I\
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Binomial Theorem “_

3=

Sol.

Hindi.

Sol.

Sol.

=120 - 300 + 36

=156 — 300

=— 144 Ans.

2n 2n
If nis a positive integer, then (J§ +1) —(J§ —1) is [AIEEE 2012, (4, 1), 120]
(1*) an irrational number (2) an odd positive integer
(8) an even positive integer (4) a rational number other than positive integers
2 2

af n @ e 8 @ (V3 +1) ~(VB-1) -
(1%) Ta oraRi e 3 | (2) v frv Uil & |
(3) UF &¥ g9YUIah 2 | (4) gTYUIRl BT BIS B Tdh URAT HET B |

Ans. (1)
(V3 + 1) = (V3 — 1
=2[2'C, (/3 )21+ 2C, (3 )23+ 21C_ ({3 )25+ ........]

= which is an irrational number

(VB + 12— ({3 1)
=2[2nC1(\/§)2n—1+ enC, (\/g)zn-s*_ G, (\/g)zn-s*_ ________ ]
= & U@ SRy | B |

10
The term independent of x in expansion of X+ __Xx-] is :[AIEEE - 2013, (4, —1),120]
2/3 _ 173 172
X7 =x"" 41 x—-Xx
x+1 x—1 )° ] ]
( RSN 1/2] b TR H X ¥ WS U< 8 [AIEEE - 2013, (4, -1),120]
XZP—=x" 41 x—x
(1) 4 (2) 120 (3% 210 (4) 310
3)
N 10
(X1/3 +1)_ X +1
Jx
(X1/3 — X—1/2)10
Tr . = 1OCr (X1/3)10—r (_ X—1/2)r
0= ' g o 20-2r-8r=0
3 2
= r=4
_ 10x9x8x7

T, =1C

= =210
° ¢ 4x3x2x1

If the coefficients of x® and x* in the expansion of (1 + ax + bx?) (1 —2x)'8 in powers of x are both zero,

then (a, b) is equal to [Binomial Theorem] [JEE(Main) 2014, (4, — 1),
120]
IR (1 +ax + bx?) (1 - 2x)18% x B G1G1 § TER H X3 TN x4 1 & o A 8, @1 (a, b) =R 32—
[Binomial Theorem] [JEE(Main) 2014, (4, — 1), 120]
272 . 272 251 251
(1) (14,TJ (2 )(16’Tj (3) {16, 3 j (4) (14, 3 j
Ans. (2)

(1 + ax + bx?)(1 — 2x)18
coeff of x3aT TuTT = 8C,(-2)° + a.(—2)2 . '8C, + b.(-2). 8C, = 0
coeff of x4 @1 TuTid = '8C,(— 2)* + a(-2)° . "®C, + b(-2)?. *C, = 0

I\
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6.

Ans.
Sol.

Ans.
Sol.

8.»

Ans.
Sol.

I\

= 51a — 3b = 544 and 3k 32a — 3b = 240
Subtracting we get Te™ TR U<l BT 2 a =16
= b= 272
3
The sum of coefficients of integral powers of x in the binomial expansion of (1 — 2/x )® is
(1-2x )0 fgug yaR & x & quies o & Toiiet & A7 ¥ [JEE(Main) 2015, (4, — 1), 120]

1 50 l 50 _ l 50
5 (&%) @) 5 ©@*=1) (4) 5 (@ +1)

(1) 5 @+ 1) @)
(1)
(1-24%) " = C,=C, 2Vx + G, (2Vx) +.....+ Cy(2VK)"

(1+2V%) = C,+ G, (24%)+ C, (24x) +.....+ Cyy(20x)"

Putx = 1 3@ W
50
”23 =C,+C,(22 +..
n
If the number of terms in the expansion of (1_E+i2j , X% 0, is 28, then the sum of the coefficients of
X X
all the terms in this expansion, is [JEE(Main) 2016, (4, — 1), 120]
n

aﬁ(1_3+i2j X0 & TR § U] & AT 28 &, A 39 YAR H 317 aTel ||l g&l & IONhi BT IR

X X
2
(1) 2187 (2) 243 (3) 729 (4) 64

(3) or Bonus
Theortically the number of terms are 2N + 1 (i.e. odd) But As the number of terms being odd hence
considering that number clubbing of terms is done hence the solutions follwos :

Number of terms = 2C = 28 n=6
2
sum of cofficient=3" =3¢ =729
put x =1
: uel o @l 2N + 1 8 (A M) =g o9 {6 usi @) | 9w 8 o usl & s & g9 'd
o )|
gl # Gl = 2C =28 n=6

2
TTH! BT AN = 3 = 36 = 729
X =13E9 W

The value of (2'C1 —19C1) + (2'C2— 19C2) + (2'C3 — 19C3) + (°'C4 — 19C4) +........ + (?'C10—19C10) is
(3'C1 = 19C1) + (31C2 — 19C2) + (21C3 — 19C3) + (21C4 — 19C4) +........ + (21C10 — 1°C10) BT AT 28—
[JEE(Main) 2017, (4, — 1), 120]

(1) 221 _ 211 (2) 221 _ 210 (3) 220 _ 29 (4) 220 _ 210
(4)
(®'C1+2'C2+2'C3 +....... 21C10) — (19C+1+ 1°C2+ 10C3 +....... 10C10) = S1—S2
S1=21C1+21C2+ 2'Ca +....... 21C10

1

Si= %(21C1+2102+ ...... +21C20) = — (?3'Co +2'C1 + 21C2 +...... +21C20 + 21C21 — 2)

2
Si= 2201
So= (1°C1+ 1°C2+ 1°Cs +....... 10C10) = 210 — 1
Therefore $9fely, S1— Sp= 220— 210
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Binomial Theorem “_

9. The sum of the co-efficients of all odd degree terms in the expansion of (x + \/ﬁ)s +(x - \/ﬁf
(x>1)is: [JEE(Main) 2018, (4, — 1), 120]
(XH/ﬁf{x_\/ﬁjs,(xﬂ)a% e R
(1) 1 ()2 ) -t (4)0

Sol. (2

J—Q(J—q

(T1+T2+T3+Ta+Ts+Te) + (Tt —=To+T3—=Ta+ Ts—Te)
(T1+ T3+ Ts)

(°Co(x)° + °C2(x)? [W)i 5Ca4(x)" ( x3 _1j4

2
2
2(x5 + 10x3 (x3 —1) + 5x (x® + 1 —2x3)]
2
2

In N —

(x5 + 10x8 — 10x3 + 5x” + 5x — 10x%)
(5x7 + 10x® + x5 — 10x* — 10x3 + 5x)
sum of odd degree terms fays ©1d & UGl &1 ATHe =10+2-20 + 10 =2

403

10. If the fractional part of the number TS is 15’ then k is equal to :
[JEE(Main) 2019, Online (09-01-19),P-1 (4, — 1), 120]
afs |dw=m % H1 fA=THd A (fractional part)— 2 Al k SRR &—
(1) 14 (2) 8 (3) 6 4) 4

Ans. (2)

203
Sol. 2—
15

g.2200 8.165 = 8(1 + 15)50 = 8(1 + 15)

hence remainder is 8. (37T ATHA 82 )

20 20 3
1. If Z[ZOC +C:°_1c: J =2£1 , then k equals : [JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120]

20 20 €
ol z[LJ Lt

ZOC ZOC
i-1
(1) 50 (2) 400 (3) 200 (4) 100
Ans. (4)
20 2005 g
Sol. =
0 ;(ZOCi +20 Ci_1J
2OC- 2OC- |
N 3q i—1 2 i
W EEEEeEy ol
Let given sum be S, so A fea T A S R, @9
z ' _ 1 (20.21] 100
213 (21 2 21

Given f&am 1 & &6 S = 2% = k=100
25
12 If Y {¥C *"C, | =K(*Cy), thenKis equal to :
r=0
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25
Al {*C,F7Cy | =K(¥Cy) & df KRR & :[JEE(Main) 2019, Online (10-01-19),P-2 (4, - 1),
r=0

120]
(1) 225 (2) 225 — 1 (3) (25) (4) 224
Ans. (1)

25
Sol. Y *C ®7C,,
r=0

_ & 50 (50 -r)!
- gr!(5o—r)!(25—r)!(2s)!
& 50! 25!
gr!(25—r)!(25)!25!

25

50 25 50 25 _ 1. (50

Cas Z C, = "Cyx2 _k( C25)
r=0

=>k=2%
2 n
13. LetSn=1+qg+Qg?°+.... +qg"and Tn=1+(q7+1j+(q7+1j ++[q7+1j .

where q is a real number and q=1. If 191Gy + 19'C2. Sy + .....+ 191C101.S100 = aT100 then o is equal to

2 n
H‘FHSn=1+q+q2+....+q”\‘-r?4TTn=1+(qT+1J+(qT+1J ++(q7+1j . STl q U drafdd |l

g aar gq=1 T 101C1 + 191C2 . Sy + ...+ 191Cq01.S100 = aT1o0 A o TR & —
[JEE(Main) 2019, Online (11-01-19),P-2 (4, — 1), 120]
(1) 200 (2) 2% (3) 2100 (4) 202
Ans. (3)
101 1

Sol 1010 g . - 01101C qg-1_ 1 ng r_gmc 1 ((1+ )101_1_21o1+1)
- 21 ror-1 = 21 rF = q—1 ra r| = q—1 q
r= r=

r=1 r=1

= o

101
(q+1} »
2 _ 1 1((1+q)101 _2101)

q+1_,
2
o ((1+g)'-2'" 1 101 101
-1 4 _2
= 2100[ q-1 q—1(( +q) )
= Hence 31a: o = 210
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Il High Level Problems (HLP) |

SUBJECTIVE QUESTIONS
foSaTI® Y3 (SUBJECTIVE QUESTIONS)

1. Find the coefficient of x* in
(x+&J [x+22 &j {x +32 %j ........ [x+502 @J where C_ = %C,
Co Cy C, Cus
Ans. 22100

(x+%} [x+22%j [x+320—3J ........ [x+502%jﬁx49 ®1 Ul S DI | (STef C = °C )

0 1 G, 49
50 50 50
Sol.  Coeff. of x* = [&+22&+32%+ ............. +50° %J = Zfz 50 & =Zr2 (Mj
Co Cy C, Cag r=1 Cr_ r=1 r
50
=Zr(51_r) _ 51><520><51_50><51><101 _ 22100

r=1

2
\,/2x2 +1 +\/2x2 -1

6
6
2. The expression, (\/2x2 +1442x2 —1) +£ J is a polynomial of degree

6
. 6 2
T (v2x2 +1+2x2 -1 J{ J fh<7 |1 BT Yo 9gUT &
( ) V2x2 +1+42x2 -1
Ans. 6

(\/2x2+1 - \/2x2—1) ’

(2x2+1 — 2x%2+1)

s [2
Sol. (x/2X2+1 " «/2x2—1) .

(V21 + 42x2—1)6+ (V21 - \/2x2—1)6

2(600(2x2+1)3 +C,@x% +12(2x2 -1) + 8 C, (2x®+1)(2x2 -1 +°C, (2x2—1)3)

clearly ‘6’
6

2(m—x/2x27—1)

(2x%2+1 — 2x%+1)

6
Hindi (J2x2+1 - «/2x2—1) .

6 6
(«/2x2+1 + «/2x2—1) +(«/2x2+1 - «/2x2—1)
2(600(2x2+1)3 +8C,2x2 +1)2(2x2 1) + ©C, (2x® +1)(2x% 1) + 6Cq (2x2—1)3)
ogr ‘6

3. Find the co-efficient of x® in the expansion of (1 + x?)5(1 + x)*.
(1 +x)5(1 +x)* & AR 3 x5 F1 Tolid A DI |
Ans. 60
Sol.  Co-efficient of x3in (1 +x2)5 (1+x)* = *C, .%C, + *C; °C, =40+20=60
Hindi (1 +x2)5 (14+x)* ¥ x5 &1 TTie = *C, . °C, + *C3 °C, =40+20=60
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Sol.

Hindi

Sol.

5
Prove that the co-efficient of x5 in (1 + x +x° + x4)" is 2”015_3r”0r .
r=0

5

R BT B (1+x 3+ x4)" & @R # x5 B 7@ » "Cy5.5"C, 8
r=0

(14 x+x3 4 xH)M = [(1 +x)(1 63)N= (1 +x)" (1 +x3)n

power of x in (1 + x3)" expansion is multiple of 3

so possible cases to get x'° are :-

(9n)l£1 +x)" 9n(1U+ x3)n

nC15 x15 nCO (XS)O = nC15 . nCO x15
nC12 x12 nC1 (X3)1 = nC12 . nC1 x15
”C12X9 ”C2(X3)2 = ”Cg.”C2X15
n06 x6 nC3 (X3)3 = nC6 . nc3 x15
nC3 x3 nc4 (X3)4 = nC3 . nc4 x15
nCO x0 ”C5 (X3)5 = nCO . ”C5 x15

coefficient of x1% is
n(:15 .n(:o + n(:12 .n(:1 + n(;9 .n(:2 + n(:s. n(;3 + n(;3 .n(:4 + ”(30. n(;5
5
Z "Cy5_5-'C, hence prooved
r,=0
(1 +x+x3 +xH = [(1 +x)(1 +x3)"= (1 +x)" (1 + x3)"

(1 +x3)N3H x H1 °1d, 3 HT IO B |

x15 @1 |uifqy fRerfe
(9n) (1 +x)N In(1 + X3)n
U U
nC15 x15 nCO (XS)O 3 nC15 . nCO x15
nC12 x12 nC1 (X3)1 = nC12 . nC1 x15
”C12 x9 ”02 (X3)2 = nC9 . nC2 x15
nCG x6 nC3 (XS)S = nC6 . nC3 x15
nC3 x3 nc4 (X3)4 = nC3 . nc4 x15
nCO x0 nC5 (X3)5 = nCO . ”C5 x15
x15 &1 Ui B |
= NCy5."Cq+"Cyp."Cy + "Cq."Cy + "Cq."Cq + "Cy . "Cy + "Cy . "Cys
5
= ZnC15—3r'nCr 3 .&'@- §3:|T
=0
. 4 . : (1+x)"
If nis even natural and coefficient of x" in the expansion of o is 2, (x| < 1), then prove that r > n

uﬁnwmm%aw“:—x)?sﬁwwﬁxrmw@zn (X < 1) 8 79 Rig BT r>n

—X
1—x)" (1 +x)"
1 4 X + X2+...00) (1 + x)"
y=(1+x)"+x(1 +x)"+x2 (1 +X)" + ....

y=(
y=(

Co-efficient of x" =
"C,+"C_, +.."C,=2n

I\
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Binomial Theorem “_

Hindi

Sol.
Hindi

Sol.

r>n (As"C_,)=0
y=(1=%" (1 +x)
y=(1+X+X%+..0) (1+x)"
y=(1+X)"+x(1 +x)"+x2 (1 +xX)" + ....
X' @1 UMb =

"C,+"C_,+..."C,=2n

r>n (As"C_,)=0

Find the coefficient of x" in polynomial (x + 2'C) (x + 2C,)........ (x +21C,).
U< (X +2m1C) (x +2'C))........ (x +21C ) H X" BT YUTP Hd DI |

Ans. 2=

Co-efficient of x» =2™1C  +2™C, + ..... +21C = 22

X" BT - = 2n+1c;0 + 2n+1c;1 F— + 2n+1Cn =2

n r—1
Find the value of Z Z "C,'C,2°
r=1 p=0
n r—1
> "C,'Cp2° | B AIM T BT |
r=1 p=0
Ans. 4" -3r
n r—1 n r—1 n
> "C, "o | =Y ."C, DGy =D "G, [C,+C,. 24 +°C,_ 2]
r p=0 r=1 p=0 r=1

Comprehension (Q-8 to Q.10)

For k, n € N, we define
B(k, n) = 1.2.3......... k + 234........ (k+1) + e + nn + 1)....... (n + k = 1), §(n) = n and S (n)

=1k4+ 2+ ... + nk.
To obtain value B(k, n), we rewrite B(k, n) as follows

B(k,n) :k!["ck < S o e A + "*‘HCk] =k!("*Ces)

k+1
a— n!
where Ck——k! (K
k,n e N forw aRwfyg feam iran & &
Bk, n) = 1.23......... K + 2340 (k1) + oo, + 0N + 1)ee(n + k = 1), Syn) = n TG S,(n)
=1k 24 ... + nk.

B(k, n) &1 A 910 &1 & forg B(k, n) &1 751 ydR g forad &=
B(k,n):k![ka+ G, + K20, 4 + “*k*‘ck]zk!(mkcm)

I\
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Binomial Theorem

8.

Sol.

Sol.

10.

Sol.

Hindi

11.

Sol.

Prove that S,(n) + S,(n) = B(2, n)

fag #IRT S,(n) + S,(n) = B(2, n)

S,(n) +S,(n) = ¥n?+Xn
=2n(n+1)

=12+23+34 +......... +n(n+1)
=B(2, n)

Prove that fig #IfST S, (n) + 3S,(n) = B(3, n) — 2B(1, n)
S,(n) + 3S,(n) + 2S,(n) — 2 S, (n)

=>n®+3>n?+2¥Xn-2>n

=>n(n+1)(n+2)-2Xn

~B(3,n)—2B(1, n)

If (1 +x)P=1+rC, x +PC X% +.......... +*C, x°, peN, then show that *'C, §,(n) + *'C, §_,(n) +......... +

K1C, S,(n) +41C,., S,(N) = (n + 1)1 — 1

I (1 +x)P =1 +PC, X + PCX% +oveeee. +°C Xx°, peNdd geigy fb «1C, S(n) + *'C, S, ,(N) +wevnee +

G, S, (n) +*1C,, Sy(n) = (n + 1)1 -1
k+1 — k+1 k+1 k+1 2 k+1 3 k+1 k+1
(1+x)k+1=x1C_, +*1C, x +*1C_, x2 +*1C,_, X® +......... + G X

261 =k1G  + G .1 4+1C,_ 12+ 1C . 1% +.........
31 =k1C _ +*1C, .2+ 1C _ .22 +........ + K1G,, 2k

(1 +n)t =G, +<1C . n+*1C,_, n?+........ + G, it

k=17
261 4 BT + (1 +n)t =x1C_, S (n) +*1C, S,(n) +*'C,_, S,(n) + ........
2% 4 3 4 + (n+1)" ==1C, S (n) + *'C,_S,(n) +........ + G, S, (n)
nk+1
So (n+ 1)« =1
(1+x)k+1=x1C, _, +*C, x +<1C,_, x2+*1C, , X® +......... + [1G ) Xkt

x=1,2, ...... N YT W
k+1 — k+1 k+1 k+1 2 k+1 3
2 =k1G,_ +%1C .1 +1C, .12+ %1C . 13 +.........
k+1 — k+1 k+1 k+1 2 k+1 k+1
3t =k1G, _, + G, .2 +1C,_, .22 +........ +1G,. 2k

(1+n)t =G, +*1C .n+*1C,_,, n+........ + G, it

k+1 k+1
+KIG L 1k

491G S, (n)

+ Tkt 2kt Bk 4, +

k=17
261 4 BT e + (1 +n)t=x1C,_. §(n) +*1C, S,(n) + *'C,_, S,(N) + .eevee +41C, S, ) ()
2% 4 3 4 + (n+1)" ==1C, . S (n) + *'C,_S,(n) +........ + G, S, (n) + 1% 4 21 4 3t 4L +

nk+1
(N4 1) =1

Show that 25" — 20" — 8" + 3", nel" is divisible by 85.
TeRRid HIfSg f 25" - 20"— 8"+ 3", nel*, 851 WY & |
85=17 x5 (Both are prime number)
25n = (20 + 5)n
and 8"=(5+3)"
So clearly (20 + 5)" — 20" — (5 + 3)" + 3" is divisible by 5
Also (17 +8)"—8"— (17 + 3)" + 3" is divisible by 17
So expression is divisible by 85

I\

Resonance’

Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-3240088
; Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow |75 Free : 1800 258 5555 | CIN: US0302RJ2007PLC024029 ADVBT - 38




Binomial Theorem “_

Hindi 85=17x5  (QHI T A&AY R 1)
25" = (20 + 5)" TAT 8= (5 + 3)"
. WedAl (20 +5)"—20"— (5 +3)"+ 3", 59 WST &
q: (17 +8)"—8"'— (17 +3)"+ 3", 17 957 ¥ @ old 85 W R |

n+ 102
n
12. Prove that "C, ("C,)? ("C,)........ (C,)r S{nz J .
+

Sol. AM >GM

"Cy+2"Cy, +3."C3 +........ +nhc, Mo 2 n
1 2 d n > 2\/"01(”02) ........ ("C.)
1+24+3 4. +n
novt.2 M0 2 -
_ e & 2 |n n n
pr— \/01.( o) J— ("c.)
n(n+1)
n n 2 n n 2n 2 n(n+1) _n+l
Cy("Cz) wn("Ca) S[nn Also=—— =" G,
(n+1) p+(n-1) v
13. If p is nearly equal to g and n > 1, show that P 9 =[Bj . Hence find the approximate
(n-Tp+(+1)g (q
99 )/
valueof | — | .
101

1/n
Ifd p, q & AT IR B 92T n > 1, uelRia #Iv & (n+1) p+(n—1)q=[gj . 3@ AR |
(n—Np+(n+1)g \q

99 1/6
( j 1 fApeaq 79 3d BT |

101
Ans @
1202

Sol. Letp=q+ h (say), where h is small that its square and higher powers may be neglected. then -

(n+1) p + (n=1) g (n+1) (g+h) + (n-1) g
(n-p + (n+1) ¢ - (n=1) (g+h) + (n+1) g

_ _2nq-+{nkai ={1+[”—”j hM1+(”—‘1j hT A 1.

2nqg + (n-1) h 2nq 2nq nq

putp=99 ,q=101 andn==6
(6+1) x99+(6-1)x101 _ (99)'® 1198
(6-1) x99+(6+1) x 101 "[W} " 1202

Hindi #1f% p = q + h (A1), & h T4 Bl & & $9@ a1 921 Y g1 °1al &l 4999 A9 9dd ®, @

(n+1) p + (n=1) q_(n+1) (q+h) + (n-1) g

(n-Hp + (n+1) g (n-1) (g+h) + (n+1) q

=i 1/n 1/n
ML el () N N O (0 O S IO A Y OV L1 B
2nqg + (n-1) h 2nq 2nq nq q q

Pp=99 ,q=101 @AM n=6 &I W

(v p=q+h)

I 1/n
( j

)

(wp=q+h)
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Binomial Theorem “_

(6+1) x99+ (6—1)x101 (99}”6 1198

(6-1) x99+(6+1) x 101 (101) 1202

14. If (18x2 + 12x + 4)"=a, + a,Xx + X + .... + &,  X*" , then prove that
a=23 (*C +"C, *C, +"C, *™*C, + .
RS (18X2 + 12X + 4)" = @, + a,X + 8 X% + ... + &, X2, T g BIfY
a=208 (*C,+"C; *2C, +"C, ™*C + .
Sol.  a, is the coefficient of x"in R.H.S.
(18x2 + 12x + 4)" = 20 (1+(143x)?)"
=2("Co(1+3x)" +"C; (1+8x) 2+ " Cp (1+3x)7* 4.
_ zn(”oosf ?C. +"C,3 272 ¢, 47,37 e, +)

Hindi. a ,R.H.S. & x & & 7 |
(18x2 + 12x + 4)" = 20 (1+(1+3x)?))"
= 2("Co(1+8x)" +"C; (148x) 2+ " Cp (143x)7" 4 4.

_on (”003r c.+"C,3 2 c 4" C,3 e, +)

15. Prove that 12. G, + 22. C, + 32. C, + 42. C5 +.... + (n+1)2 C, = 2"2 (n+1) (n+4).

Sol. (1+x)"=Cy+Cx+CoX%+ ........... +C x"
multiply by x and then differentiate
(T+x)"+x.n(1+x)""1=Cy+2.C;x+3.C, x2 + ........ +(n+1).C x"

again multiply by x and then differentiate
(T +x)"+nx (T +x)"=T+2nx (1 +x)"~ "+ n(n—1) x2 (1 +x)"~2=Cy + 22C,x + 32C,x? +...+ (n+1)2C x"

put x =1
thenS=2"+n.2n-14+2n.2"- "4+ n(n—-1)2n-2
=2""2[4+2n+4n +n2-n]
=2"-2(n+1)(n+4)

Hindi. (1 +x)"=Cy+ Cx +Cox? + ........... +C xn
X A TN BRA B dI8 fqhAT PR W
(1+x)"+x.n(1+x)"-1"=Cy+2C,x+3.C, x% + ........ +(n+1).C x"
IRT X ¥ N B AqDerT B TR
A+x)"+nx (1 +x)" =" +2nx (1 +x)"="+n(n—=1) x2 (1 +x)772=Cy + 22C;x + 32 C,x? +...+ (n+1)?
C.x"
x=13@1 R
dg9S=2"+n.2"-142n.2"-"tn(n—-1)2n-2
=2"-2[4 +2n + 4n + N2 —n]
=2"-2(n+1) (n +4).

16. If (1-x)"=ay+a;Xx+a,x%+agx3+........ , find the value of, a; + a; + @, +....... +a,.
(1=X)"=ay+a;X+a8, X2 +83X3 +.ceer, 8y + 8y + 8y +veees + @, PT AN AT IRI—
Ans (2n)!
(n)?
n
Sol. (1-X)"=ay+a;X +ax+...... ax" =Z S 65
r=0
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Binomial Theorem “_

3y +ay + . +a,=""1Cy+"Cy +"*1C, + ccvoveee. +21-1C

=N=1C, _(+"C,,_1+"*1C 1+ cerueee +21-1C, _,

=n n n+1 2n-1 —2n n n — n+1
="C,+"C,y +™1C, 4+ e +2-1C _, ="C, {"C,+"C,_, =™1C}

32
17. Find the remainder when 32%% s divided by 7.

32%2% @y 79 W 2 W SwE I B |
Ans. 4
Sol. 3232 = (25)32 = 2160
(83—1)160 = 3% +1
32
3232 = (25)(37»+ 1) = 20154 +3)+2 _ 4 (23) (5A+1) =47+ 1) =4(Tp+1)
S remainder is 4
Hindi. 3232 = (25)32 = 2160
(3-1)160 =32 + 1
32
3232 = (25)(31+ 1) = 2(15L+3)+2 _ 4 . (23) (5n+1) =47 +1)P =47+ 1)
: ATHA 4% |

18. If nis an integer greater than 1, show that : a - "C,(a-1) + "C,(a-2) —..... + (-1)" (a—n) = 0.
I n (> 1) b IUIid 8 9 eI ST @ a - "Cy(a-1) + "Cy(@-2) —..... + (-1)" (a - n) = 0.
Sol. S=a["C,-"C,+"C, ... +(-1)""C, ] +"C,;—2."Cy + ....... +(=1)"+'nnC,

(1=x)"="Cy—"Cyx + "C,X2 ............ + (=1)n.nC, x"
N(1 =x)" 71 =="C; + 2. "CoX + wcocuvne +(-1)"nnC, x"-1
put x =1
then S =0
Hindi. S=a['Cy="C,+"Cy ...t (<1)11C ] + 'C, = 2."C, + ...o... + (<1)7*+ 'n "C,
(1=x)"="Cy—"Cyx + "C,X2 ............ + (=1)". "G, x"
N1 =x)"=1=="C,; + 2. "CoX + ......... +(-1)"nnC, x"-1
X =139 W
9 S=0
19. If (1+X)"=pg+P;X+PsX2+pPgx3+....... , then prove that :
(1 +X)" = Py + Py X + Pp X2 + Pg X3 +......., A6 RIg BRI b
(@) Po— Po+ Pg —ereeen — 22 cos LT (b) Py — P + Pg —eeee = 202 gjn LT
Sol. (1+x)"= p0 + PX + PoXZ e
(1=X)"=pPg—P1X + PoX? .cocvvee
(1+x)"+ (1 = X)"=2[pg + Py X2 + PX* + ]
Putx =i
N N
then py— Py + Py coveveee = W = 2n2 coerTTE
and (1 +x)"— (1 = x)" =2 [pX+ PsX® + ..oece ]
(A+i)" = (1=i)" _nn
el U o T =-—"—— 7 =2W2gjn—
or p; — P3 + Ps = sin :
Hindi. (1 +X)" = pg + P4X + PoX? ovvveees
(1=X)"=Pg—P1X + PoX? .cocveee
(1+X)"+ (1 =x)"=2[pg + Pp X2 + PgX* + woee ]

X =igd R
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Binomial Theorem “_

20.

Sol.

21,

Sol.

Hindi

“\n
Td Py— Py + Py weveene _ () 2(1 )" _ o2 gos
AR (1 +x)"=(1=x)" = 2 [pyX+ PaX3 + oo ]
-n_ _-n
TPy = Pg + Pg -oveereenens _ (D) 2i(1 ) 2n/2 sm%ﬂ

Show that if the greatest term in the expansion of (1 + x)2" has also the greatest co-efficient, then ' x '

. n n+1
lies between, —— & —— .
n+ n

Ui &1 & afd (1 + x)20 & JAR 3 JIHdH ug &1 [one A1 Iffead &, al 'x ' &1 74 BLLES

n+1
”T”zseﬁaﬁ%|

Middle term has greatest co-efficient in this case sor=n
HeY U Pl UNh HewH Bl o | ok 59 Rafd H r=ng

(o 2n+1 2n+1_ - 2n+1 N 2n+1—1<|x|andﬁ?ﬂ |x|<1+l
1+ x| 1+ x| 1+ x| n+1 n
n n+1
= —_— < X< —
n+1

Prove that if ' p ' is a prime number greater than 2, then [(2 + \/g)pJ — 2p+1 is divisible by p, where [ ]

denotes greatest integer function.

frg a9 & afe 'p', 29 I B WSy F=AT 8, Al [(2+J§)P] — 20+t | p ¥ fawifra &rm, e L]
wETH UIid Held & |

[(2+ B | —2v

Let  (fB+2P=I+fso [(\6+2)°] =1, where Iis an integer and f < (0, 1)

(V5-2P =f'e (0, 1)

2[PCy 2P +PC,2P2 (B2 + ... ] =T+ f—f

=f'—f=0 =f=f" = [(2+5)P] —2P+1 =  2[PC,2P + PC,2P25 + ........ ] —2p+

= PC,2r 15 +PC,2P3 5%+ ...
This is always divisible by p because for a prime number p, PC (1 <r < p) is always divisible by p.

[(2 n \E)P] _ op+

A (W5 +2P =1+fgafm [(J5 +2)P] =1, STEf 1T& quiies & g f e (0, 1)
(B -2P =f'e (0, 1)

2[PCy 2P +PC,2P2 (\fB)2 + ....] =T+ f—f"

=>f'—f=0 = f=f" = [2+5)P] —2p+

=  2[PCy2P + PC,2P25 + ........ ] —2p+T

= PC,2r 15 +PC,2P85%2 + ...

qE BAM p A ARG & Hifdh TP ¥Hod F=A1 peg PC(1 <r<p) dad p & 9Ifod 2 |

I\
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Binomial Theorem

/\

n r r
22. It (-1).1C, {l+3_ L to m terms }:k(kL],then find the value of k.
r 22r 23r omn
r=0 2
afe y 1)r."C S 7 qw |=k [1-— 81, Al k &1 79 Sa Iy |
ZO (_ ). r I FJ’_W"F ........ m - _2m_n ’
r =
Ans. 1
2" 1
C 1 (3Y) 7Y
Sol. —1)."C | —+| = | +| =+ e .m terms
5, oo (34 4) |
. 1 3Y)
= Z {( N "C,—+(-1) ”Cr[—] Fon, m terms}
2I‘
r=0
2
=[nC.—-nC l nC l ]
["C, 115 )T"Ca |5 | Hoee +
["Cy—"Cy +"C, +.....] +.....m terms
1Y 3Y 7Y 1‘% 1 1
=|1-=| +|1-= 1—— | + .. mterms = — 2 = 1-
2 4 8 11 2" 1 2mn
o
n r r
Hindi. ) (-1).7C, = LY 2 S A .m terms
= 2 4 8
{(—w e 1y e (Ejr+ m terms}
= r il g ] e

= [nC,-"C l+”C 12+
0 1% 2|5

["Cy—"Cy +"Cp +..ol] + ... U
n n
= 1—1 + 1—g + !
2 4
1
1 1_2mn 1 1_ 1
| 1| 2n-1 2m
2n

23. Givens =1+qg+ ¢+

prove that "1C, + ™1C,.s, + ™*1C,.s, +....+ "1C
e s=1+9+ +....

¥g B9 f& ™G, + ™I1C,.8, + ™1C,.8, +...k ™IC, .8, =2". S

+ 1 + 1
...+q”&Sn=1+q—+(q—j +

+ g" dA1 Sn=1+

2 2

n+1-Sp = 2, Sn.

2
q+1+(q+1J+
2 2

n.

n+1
( q+1 j ’
n+1 T -
-1 2
Sol. s, = d and3R S = ~—~2
g-1 q+1 1
2
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Binomial Theorem “_

24.

Sol.

Hindi.

25.

Sol.

Hindi.

MG, + ™1C,8, + e +M1C, ;s

2_
n+1C, +”+1Cz[c::1 11j+ ........... +™1C 4 9

q1_1 [n+1C1q +n+102q2+ o+ n+1Cn+1qn+1_n+1C1_n+1C2 ______n+1Cn+1]

n+1
5"

[(1+q)n+1 - 2n+1] = 2 .on _on g

q-1 "

2

If (14x)"5= Cy + C;. X + C,. X2 +.... + Cy5. x5, then find the value of : C, + 2C5 + 3C, +.... + 14C,;
& (14%)15=Cy + C;. X + Cy. X2 +.... + Cyg X198, 1 Cy + 2C5 + 3C, +.... + 14C,; BT A S BN |
Ans. 212993

[(1 +q)™1 = 1 —20+1 41] =

1 1
q-1 q-1

(1+x)"®=C,+Cx+ ......... +C X"
Divide by x & then differentiating both side
15
M= & +C,+Cx+Cx2+ ....... +C x™
X
15
.115(1+X)14—(1+)2() =—C—g+Cz+ ..... +14 C,x"
X X X
Putx=1thenC, +2C, + ......... +14C,, =152 - 25 + 1
(1+x)1®=C,+CX+ ........ + G X"
X 9T SBR QFI Y&l P fadbel HRA W
15
M= & +C,+Cx+Cx®+ ....... + G, x"
X X
15
s g 07 Co gy 114C e
X X X

X=1%G9 W C, +2C, + .coov.... +14C, = 15.214 - 215 4 1

1 2 3 4 -1)"""n 1
Prove that, — "C,— ="C,+ —"C;— —"C, +..... ."C =
S M eE
1 2 3 4 ()" "'n 1
f5: — "C,— £1C+ SNCym =1C, +..... .nC =
e RN e Caty C: (o et e
(14+x)"=Cy+ Cix + CoX? + ... + Cx"
=n(1+x)"1=C; +2.Cx+3.C;x% + ....... +n.C xn
Now multiply by x & integrate from 0 to x
n(1 +x)" 1 x =Cyx + 2C,x2 +........... +nC x"
s 4 14 %)™ -1
= &x2+&+& Ferererns + —Cx™ = x(14x)" — #
3 4 n+1 n+1
Putting x = —1
c, 2. 3 1
— ——=Co +—C5 +...cen.. =——
2 324737 n+i
(14x)" = Cy + Cyx + CoX? + ..o +Cxn

=n(1+x)"1=C; +2.C,x+3.Cx2 + ....... +n.C xn-
X ¥ TN FRS 0 W x AR § FHGAT A TR

n(1 +x)" 1. x=Cx +2Cx? +........... +nCxn

I\
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Binomial Theorem “_

3 4 1+x) -1
L Ciye, 202C 80" 0 o g (X T
2 3 4 n+1 n+1

X=-13E1 W
&_302+§C3+ ......... =L
2 3 4 n+1

n
26. Prove that Zrz "C,prq"~"=npq+n%p?ifp+q=1.
r=0

n
Rrg %1 f% D r? "C, p" q"~" = npq + n2p? BT, STafb p+q =18 |

r=0

n n
Sol. Zr2 "C. pg=n. Zr =1C._ pgn-
r=0 r=0

=n. {Z(r—ﬂ TGP ) prq”"}

r=1 r=1

n n
=n |:(n _ 1)p22 n-2 Cr_zpr—an—r " pz n-1 Cr—1 ] pr—1qn—r :l
r=2 r=1

=n[(n—1)p*(p +0a)"*+p(p +9)"]
= n[np? — p? + p] = N?p? — NP? + pn = n*p? + npq

27. Prove that : (n—1)2. C; + (n—-3)2 C; + (n-5)2. Cg +..... =n (n + 1)273
g ST & : (n-1)2 C, + (n-3)2 Cj + (n-5)2. Cg +.... = n (n + 1)2-3

Sol. (n-1)2"C; + (n-3)2"C5+ (n—5)?> "Cg + ......
=n?("C; + "Cg + "Cg + ........ )=2n ("Cy + 3"C5 + 5"Cyg + .....) + ("C; + 9"C4 + 25"Cy + .....)
=n2.2n=1-2n2("1C, + "'C, + "'C, + ....) + N(™'Cy + 3™1C, + 5™1C, + .....)
=n2.2n-1-2n2 (2-2) + n("'Cy + "'C, + "'Cy + ....) + N(2"'C, + 4 " 1C, + 6 1Cy + ...... )
=n2.2n-1-n2. 2114 n.2"-24n(n—-1) ("~2C, +""2C5 +"~2C; + ...)
=n.2"-24n(n-1)2n-3
=n(n+1)2n-3,

28. Prove that"C, + 2 "*'C, + 3 ™2C_ +....... +(n+1) 2C,="C,,+(n+1) 2+'C,-2™'C ,
f4g $9 IC +2 N#IC + 3 m:2C .+ L. +(n+1) 2C,="C,,,+(n+1) 2n+'C_,-2™C ,
Sol. Let nC,+2 n+1C +8. M2C +.=S
S = co-efficient of X" in (1+x)" + 2.(1+x)™! + 3.(14X)™2 + ................

Let S'=(1+X)"+2(14+x)™" + 3(14xX)™2 + ...+ (N+1)(14x)2" . (1)

(14x) 8" =(14+x)™1 + 2(14x)"2 & .+ (n+1)(14x)20+t (2)

(1-02):

=X 8'= (1+x)" + (1+x)™" + .+ (14X)2" —(n+1)  (1+x)21
n+1 2n+1 n 2n+1

= -xS' = (1+x)" {M} — (n+1)(14x)2*1 = S' = (1+x) = (1+x) + (n+1)(1+x)
X —X X

Now S = co-efficient of x"in §'

== 2|’H—1Cr+2 + r]Cr+2 + (n+1) 2r'|+1Cr+1

Hindi. |11 "C,+2. "+1C, +3. ™2C, +......=S
S=(1+)"+ 2.(1+x)™ T + 3.(1+x)™2 + ... H X' HT ol
AT S' = (14X)" + 2(14+x)™1 + 3(14x)™2 + .+ (n+1)(14X)2 (1)
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Binomial Theorem

29.

Sol.

30.

Sol.

Hindi

(14X) S' =(1+X)™1 + 2(1+X)™2 + .+ (N+1)(1+x)2™1 . (2)
(M-
=X S'= (14x)" + (1+X)™1 + .+ (14X)2" —=(n+1)  (1+x)20+1

2n+1 (

1+ x) 14+ x)"

/\

N (n+1)(1+ x)2™!

2

=—-x 8" = (1+x)" [(
-X

} —(n+1)(14+x)2*1 = §' = (

9 S=S'H X P YD
== 2n+1Cr+2 + nCr+2 +(n+1) 2r‘|+1Cr+‘1

Showthat, y3=1+ 413,135 1357
37367369 36912
1 13 135 135 7
yefdfig @fm 3 =14 1413, 135, 1357
3 "3736 369 36912

If (1 +x)"=Cy+ Cyx + Cox2 +...... + Cx", show that form > 2
Co—Ci+Ch—..ne. +(=1)m-1C, _y=(-1)m-1n-1C_ _,.

& (1 +X)" = Cy + CyX + Cox2 +...... + C x" 81, Al yaflRid SIfSg fb m>2a forg

Co—Cy+Ch—nns R )™ - 'C.

(X - 1)n = CoXn - C1Xn_1 + szn_Z - C3Xn_3 +.. 48 + (_1 )m_1Cm—1Xn_m+1 Fo
1—xM y

= =1 +X+X2+ v, + xm-1
1-x

Co-efficient of x7in (xM—1)(x—1)""

Co-efficient of x"=M in (x —1)

(_1 )m—1 n—1Cm_1

(x = 1)1 = Cox" — Cx"1 + Cox"2 — Cox" 3 ...+ (=1)™1C _ xn-m+1 4.

1—xM

= - =1 +X+X2+ ... + xm-1
-X
Co—Ci+Cy—Cy + ... +(-1)™'C, _,
1-x" ) « -
= (x=1)" H X" BT YT
- X

(xM=1)(x=1)"=1 3 x" BT qoTIH = (x 1)1 x"-M BT oTiH
= (_1 )m—1 n—1Cm_1

X

I\
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Binomial Theorem

31.

Sol.

32.

Sol.

I\

/\

If (1+x)"= Cy + Cyx + C,x2 +.... + C x" then show that the sum of the products of the C;'s taken two at

C G

atime, represented by
0<i<j<n

is equal to 22n-1—

& (14%)"= C + C;X + Cox2 +.... + C, x™ 79 &3l & & C/'s B U A1 o< WR S OB B

2 2 GG
0<i<j<n
(1+x)"=Cy + Cyx + .... + G, x"

II7 Shife

=25 =2"-2C_ = § = 221

gRT yefR¥ig grar 8 2201 - 5

2nC
n

an ! P IRER 2 |

If a,, a4, a,,..... be the coefficients in the expansion of (1 + x + x3)" in ascending powers of x, then prove

that :
()aga; —a;a, +a,a3—....=0
(i) aga, —ajag + @y, —.oo. + Aoy _ 5 8oy = A, 1

(i Ey=E,=E;=3""; where E;=a,+ ag+ ag+...; E,=a, + a, + a, +..& E;=a, + ag + ag +...

I @y, @y, Ay, (1 + X +X)" B TAR H X PI gl g3 6l & JUd g, o g o P .

(i) aga; —a;a, + a3 —....=0
(ii) Agay — 485+ A8y —weeeo + 8o _p Ay =8, 4
(iii) E,=E,=E,=3"": &8 E,=a,+a,+ax+....E,=a,+a,+a,+..99 E,=a,+a.+ag+..
1 2 3 1 0 3 6 2 1 4 7 3 2 5 8
(1+x+x2)"=ay+aX+aX? +azx3 + ... + @y X2"
. 1.
taking — — in place of x.
X
1 1Y a, a, a
[1__+_2 —gg- 2,2 3%,
X X X X X
2 n
X5 —x+1
. X _ ¥ i~ i 2\n
(i) N ayay — @43, + Apag ... coefficient of x in (1 + x + x?) ( 2z J
- .
= coefficient of x in —— (x* +x= + 1)"
=0
1
it = 2 4 2
(ii) apa, — 8,85 + Axa, ......... = coeff. of x<in 2 (x* +x2 + 1)"
=an,q

(iii) putting x = 1, » & »? respectively we get
N=ay+a;+a+ag+a,+ a5+ aAgt enennn.

0=ay+a,0+a,0? + a30° + 3,0% + a;0° + a50° +
0 =a,+ a;0% + a,0* + a;0° + 2,08 + a5 ®'0 + ag0'? +

on adding

3"=3(ay +ag+ag+ .eeene )
= =
(1) + @? (2) + (3) gives
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Binomial Theorem

Hindi.

I\

= E,=3""1
Similarly
(1) + o(2) + ®*(3) gives

Eg=3n-1.

(1+X+X2)"=ay +a;X + ax? + agx® +

xa‘»@mtw—lwﬁrtr\f

2 1)
: X“ — X+ : :
(i) 2y8; — 8,8y + Axdg ceeene = (1 +x+x3)" [TJ H X BT ol
1 4 2 n 3 T
= —— (X*+ X2+ 1)" ¥ X P1 TP
X
=0
. 1 . .
(ii) 8y 8y — 8185 + 8pBy ceeene. = (x4 +x2 + 1)" H x2 BT [OIH
=an,q
(iii) x =1, o, 3R @2 FAT: @A W
3"=ag+a;+ay+ag+ay+aAg+ gt e (1)
0=ay+a,0+ a,0? + a;0° + 3,0* + a;0° + 2508 + ............. )
0=ay+a;0% + a,0* + a;0° + 3,08 + a5 ' + ag'? + ..... (3)

(1), (2) @ (3) P! Sre W

n_
3"=3(ay +az + ag +

= = = -1

(1) + ©? (2) + ©(3) | UT< Il 28—

3"=3(a; +a,+a; +

= = = &1

I JBR

(1) + o(2) + @3(3) & YT Bl 8—
E,=3n-1.
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