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,

n —
(i) C _n-r+l
" 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"

n
or (L+x)= Z”Cr X'
r=0



Example #1 :

Solution :

Example # 2 :

Solution :

Expand the following binomials :

4
() (x++/2)° (ii) {1—%}

O o2 =i (V2) + O (V2] +C,xe((2) e (V2) 4 e, (V2

= 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
Expand the binomial (E+xj up to four terms
X

10 10 9 8 7
(20 <, (2] 0, (2] 0 6, (2] 0, (2] .
X X X X X

Self practice problems :

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

(@)

Ans.

5
2
Expand the binomial (%+§J .
X

80 x?0 5 10 135 243
1 64— 64y +— y? 2 —t = X'+ —=x*+30X+ —/ +—/ .
@) yr3 @ 243 27 3 NG x>

Observations :

0)
(if)
(iii)

(iv)

(@)
(b)

The number of terms in the binomial expansion (a + b)"is n + 1.

The sum of the indices of a and b in each term is n.

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_}

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 1
1 N

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.

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.



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
3xY' 3Y
(") T3+1 = 7C3 (?j (_y)3 = _7C3 (gj X4y3
1 1 600
Example #5 : Find the number of rational terms in the expansion of| 23 + 3%
1 1 600
Solution : The general term in the expansion of | 23 + 35 is
1 600-r 1 r 600-r 1
Tr+1 - eoocr [23) (35} = eoocr 2 3 35
The above term will be rational if exponent of 3 and 2 are integers
It means 600—r 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) :
nt2)"
€) If nis even, there is only one middle term, which is (Tj term.
n+1 o n+1 o
(b) If n is odd, there are two middle terms, which are (TJ and [T +1j terms.
Example # 6 : Find the middle term(s) in the expansion of
2 11
i) (L+2x) (il [Zy—y?J
Solution : 0] (1 + 2x)*

Here, n is even, therefore middle term is (%j‘h 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\5 2\6
Te = 11C5 (zy)e [_y?j =2 ncs y16 = T7 = 11C6 (2y)5 (_y_J =

2

11
CG 17

5 y



6

16
Example # 7 : Find term which is independent of x in (xz —ij
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, a b | _n-r+1 . b
'I'r nCr,]_ an—r+lbr—l 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+1m+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. Tm+2 < TW1 , Tm+3 < Tm+2 ) erereeerenenes , Tnt1 < Th



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.



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



3) 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, +1C, +C, + coovrrrvrrnnee. = 1C, +1C, +"Cy + o, = om

(4) Sum of two consecutive binomial coefficients
nC + nC = n+1C
r r-1 r

! I
LHS. =C+C, = —% 4 -
(n=n)trl (n=r+H! (r-1!
n! 1 1
= 4+
(n=r)! r=D'|r n-r+1
_ n! (n+1)
(n=r)! r=! rln-r+12
I
S LT )
(n=r+1! r!
(5) 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
Example #13: If (1 +x)"=C,+ C X+ C X2+ ............. + ¢ x", then show that
() C,+4C, +4C, + ......... +4rC =5 (i)3C,+5C, +7.C,+....... +(2n+3)C =2"(n+3).
n+1
(iii) CO+&+&+&+ ......... b G 27 1
2 3 4 n+1 n+1
Solution : 0] (1+x)=C,+C x+C x>+ .......... +C. X"
putx =4
C,+4C +4C, + ........ +4nC =5
(i) 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+l1 n+l1 4 et r+1 ' 1 n+1

II Method : By Integration

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

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

n

n+1 A n+1
n+l
AN CO+&+&+ ..... + = -0
n+l n+1 2 3 n+1
n+1
C+Cl+C2+C3+ ......... + Cn o2 _1Proved

°" 2 3 4 n+l n+1



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_,

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

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

(ii) (L+xX)=C,+Cx+Cx*+ ........ +C X .
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=1)x.(1+x)"2 = 12C, + 22C x + 32Cx + .....
X+1)=Cxr+Cx -+ Cx"-2+ ... +C x°

multiplying (ii) & (iii) and comparing the cofficient of x"*

X0 = (1 +x)=

12.C2+22.C2+ 3. C2+ ... +m2CR = n(*'C P C L, )+ e iC,
=n2>2C_ =RHS
Find the summation of the following series —
(i)mC, + ™IC, + ™2C, + v +C_ (i) "C,+2.™C, + 3."2C, + ......... +n.
(i) IMethod : Using property, "C_+'C_, = ™'C,
mC, + ™IC, + ™2C, + ...vrrrernees +C_
mC_+™IC_+m™2C 4+ ... +C_
= ™IC L +™Cy +™2C + i, +C~ {wmC_ =mC,_ .}
—_—
= ™2C L+ Ch 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)"
@+x)m [(1+ x)n_ml— :| (1+ X)n+1_(1+ X)m

X X

. o (1+ x)n+1 (1+x)"
= coefficient of xm in - =n*1C_,,+0=r*1C_
X X




(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
s- —(+ )" +(L+x)" |, L+ x)*"
x2 X

x®:S (coefficient of x* in S)

L~ + (L4 x)" L n@+ x)2"
X3 = "

Hence, required summation of the series is —2'C_ + "C, + n . >C,

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(—%ﬁjﬂ sin (—%H=(CO—C2+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(g—l) X2 + n(n—;)('n—Z) X e,
.................. + nn-Hn-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.



Example # 17 :

(iii)

(iv)

v)

(Vi)

Solution:

Example-18:

Solution :

The first term must be unity in the expansion, when index ‘n’ is a negative integer or fraction

" n(n-10(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 “

The general term in the expansion of (L +x)"is T, = '
r!

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)

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+ .. ¢
(d) (L-=X)2=1+2X+3x+ 44X+ ....ovvnees +(r+1)x +........... 0

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

r+l1 r !
- (1) n(n+1)(n+2r).| ..... (n+r-1) () = n(n+1)(n+2r).| ..... (n+r-1) ,

—ND! — -
- (=D n(n+D.... (n+r-Y) X" Hence, coefficient of x" is (n+r-D!
(n-n !r! (n=D! r!

=m-1C Proved

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 2 1 15x
@A-2x)"2 +(1+5x)%2 _ TT3XTTT 5, 1 49 x )
(9 + x)"2 - E 3 Z—KX 1+§
3(1+j
9
:l[z_ﬁxj (1_LJ: E(Z—E—EX] =1- L_ ﬂ XxX=1- @X
3 6 18) 2 9 6 18 12 36

Self practice problems :

Ans.

(13)

(14)

(15)

(13)

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

2 3
Ify:3+£ 2 +§ 2 o , then find the value of y? + 2y
5 215 3115
The coefficient of x* in 2_3)(3 is
1-x)
(A) 500 (B) 1000 (C) —1173 (D) 1173

Xe(—%, gj (14) 4 (15) C



n n
Multinomial theorem : As we know the Binomial Theorem (x + y)" = Z "C, xy = Z
r=0 r=0

n!
Xn—r T
(n=r)! r! y

n!
2 therefore, x+y)r= E X1 .yt
“ n! !
L+, =n

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

puttingn—r=r ,r=r

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 : @-b-c+dr = > __@or @" (-b)? (—c)* (d)*
! gl r,!
n+h++r,=10 17 2°73° 74

we want to get a2 b® ¢* d this implies that rh=2r,=3r,=4r-=1

|
coeff. of azbi e dis — O (L1)0 (1)¢ =— 12600

20 31 41 1

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

11 r.
| 3
Solution : (l+x+zj = > % @ (x)° (Zj
X el ! ! X
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 ! - ! 5 4 @ay! - ! .
(12! 9ri1mn! 712121 5013131 3141 4 11515
—1+ ! . 2! 714 1y . 4 72+(11)! - 6 ! .
9121 111! 7141 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+4c:4 (B) n+3Cn (C) |-|-¢-5C:n (D) n+ 1

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!

Ans. (16) A (A7) 5r5rg 2

(18) 2304



Bl Exercise-1

= Marked questions are recommended for Revision.

» e 799 =M IFT 9 B

PART -1 : SUBJECTIVE QUESTIONS

HT - | : f[A9ITHP Y99 (SUBJECTIVE QUESTIONS)

Section (A) : General Term & Coefficient of xk in (ax +b)"
@Us (A) : IUSG S TG (ax +b)"# xk &1 onew

A-1.

Sol.

Sol.

Hindi

Expand the following :

9 &1 IR BT :
. 2 X ° . 2 2 4
(i) ———|.,(x=0) (if) y +—1,(y=0)
X 2 y
5 3 3 5
Ans. (i) (Ej -5 (Ej +10 [3)_10 (ij ‘5 (ij _ [5}
X X X 2 2 P

(i) Y8 + 8y° + 24y? +g +g
y y

o (She () T 6 - (T 6 (=6
(- o(a) - N

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

QE

n
In the binomial expansion of [§/§+ij , the ratio of the 7th term from the begining to the 7th term
fromthe endis 1 : 6 ; find n.
n
[§E+%j$wﬁwé7ﬁmsﬁ?m®7éwww1:6 8, 99 n &1 99 S0 B |

Ans. n=9

n-6 2
7t term from beginning T, ="C¢(2) 3 (—j




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

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

CECE (x+(x3 —1)%)5 +(x—(x3 —1)%)5. B °d A DI |
Ans. 7
Sol. =2[x5+5C,.x3x%-1)"2)2+5C,. 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 &)

A-4. Find the coefficient of

(i) xBy3in (x +y)? (i) a® b’ in (a—2b)12
OTich T A I BRI—
(i) (x +y)°H x8y3 @ (i)  (a—2b)'2H ad b’ F
Ans. () °C, (iy — -27.12C,
Sol. (i) (x +y)° ZQC Xy . co-efficient of x*y?=°C,
(ii) (2 — 20)™ 2120 a”™ (=2b)’ Co-efficient of a®b” = 2C, (-2)7
r=0
9
Hindi. (i) (x +y)°= D> °Cx*y' X y3 BT T[0T =
r=0
12
(i) (a - 2b)?= ) "?C,a"" (-2b) L a7 e = 2C, (-2)
r=0

11 11
A-5. Find the co-efficient of x7 in (ax2 +bL] and of x7 in [ax - 1 2] and find the relation between
X

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

11
[ax2+b1—xj P TR H X7 H IS AR [ax—

2

11
] D YR H x7 P NP 1 PRI | I I [N

b x
TR §RIER &1, @1 'a' Td 'b' & 1 T S BRI(STEf a, b = 0)
6 5
Ans. 'C —5,“06 ,ab=1
°b

11
Sol.  Co-efficient of x”in (ax2 +blj
X

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

Put22 -3r=7



r=>5 Co-efficient of x” = ""C a®. b

11
Co-efficient of x7in (ax - LZJ
bx

;
General Term = ""C_ (ax)"~ (_bizj ="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

Hindi. (ax +b_) P UER A X7 Bl YOlD

.

aﬂ'q?ﬁ 'qa' = 11C (aXZ)H—r (lj = 11C a11—rb—rx22—3r
r bX r

22 _3r=7%&1 W

r=5 X7 @1 Old = 11C,as. b®

11
(ax——j P TR H x7 BT OND

bx?

@M% ug = 1C, (ax)”‘f(—bin ="1C,a"" (b)" (=1) x"-r
X

11-3r=-73F91 W =r=6 X7 1 Ui =""C asb®
fam e & 1C_atbs=1'C.a%h*= ab = 1

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

9
Mex+2xd x|
2 3 x

9
(1+x+2x3) (gxz—;—xj B UAR H x W WaF U S B |

17

Ans —.
54

Sol. Co-efficient of x%in (1 + x + 2x3) gx2 -—
2 3x

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

9
+ 2 Co-efficient of x=3 in (g x> ——j

9—r r 9-r, I 9-r3 r3
°C, gx2 1 +9%C, Ex2 1 +2 °C, gx2 1
"2 3x 2\ 2 3x 82 3x
3 6 2 7
°Cs 3 _lj +2 907[9 [_1 _17
2 3 2 3 54



Hindi.

Ans.

Sol.

A-8.=

Sol.

9
(1 +x + 2x3) (%xz—;—xj P TR H X0 BT 0T
= [Exz—ljgzﬁ TR # X0 HT ONH +(§x2—lj9 @ TR H x B YOG+ 2[§x2—lj9a%
2 3x 2 3x 2 3x

JAR ¥ X2 B 0TI

9 n 9-r, r 9—r3 r3
= °C, §x2 1 +°C, gx2 1 +2 °C, §x2 1
2 3x 2\ 2 3x 2 3x
3 6 2 7
Sy (_1 +2 9¢G, 3)y(_1 :E
2 3 2 3 54
Find the coefficient of x5in (1 + 2x)%(1 — x)".
Find the coefficient of x*in (1 + 2x)* (2 — x)°
(1 +2x)5(1 = x)7 H x5 &1 Ul AT DI |
i) (1 +2x)* (2 = x)53 x* BT ONH ST B |
(i) 171
(i) —438
(i) (1 +2x)8(1 —x)7
= (1 +°C, (2x) + ®C, (2x)? + °C, (2x)* + °C, (2x)* + °C, (2x)°® + (2x)®) (1 — x)".
= (1 +12x + 60x2 + 160 x® + 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 BT UMb + 12 (x* BT [OMD) + 60 (x° BT TOND) + 160 (x2 BT OID)
+ 240 (x2 BT UNP) + 192 x R U

Il
©
O
[

=

Py
=

=1 x (=1)5.7C, +12 X 7C, = 60 x 7C, + 160 x 'C, — 240 x "C, + 192 x 1
=— 21+ 420 — 2100 + 3360 — 1680 + 192 = 171

(i) (1 +2x)* (2—x)3

[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 UMb = 1 x x4 BT UMD + 8 x X2 BT YUND + 24 x X2 BT UMD + 32 x X BT Y0+ 16 x 3R &
T, =5C, .25 (—x) = (=1)5C, 25" x'=1x5%C, x2' =8 x 5C, x 22 + 24 x 5C, x 25— 32 x °C, x 2* + 16x25

=10-320 + 1920 — 2560 + 512 = —438

n
In the expansion of [xs _lzj , n e N, if the sum of the coefficients of x5 and xis 0, then nis :
X

Ans. 15
af%{xs_lzj ne ND TER # x6 dRx0 B i @1 A g AL @ on i
X

|
General term = n— (_1 )n—r x5r-2n
nl(n—r)!

If5r—2n=5,then5r=2n+5 = r=2—n+1



Hindi.

If 5r —2n =10, then 5r = 2n + 10= r=2—n+2

5
Let n = 5k
5k! 5k!

Now

(2k +1)1(Bk = 1)! (2k+2) (Bk —2)!
= S I N = k=3 = n=15

3k-1 2k+2

3 1]n
X__
( x2
n!
GYh Ug = (_1 )n—r X5-2n
ni(n—r)!
2n
Ifg 5r—2n=5,d9 5r=2n+5 = r= ?+1
2n
Ifg 5r—2n =10, 99 5r=2n + 10 = r= ?+2
HMHE n =5k
I |

o 5k! 5k! _0

(2k + )13k —1)! (2k+2) (Bk —2)!
= L— 1 = k=3 = n=15

3Kk-1 2k+2

Section (B) : Middle term, Remainder & Numerically/Algebrically Greatest terms
@vg (B) : 714 Ug, AYPA AR A&ITHAS/SIONORT AgH U

B-1.

Sol.

Hindi.

B-2.»=

Find the middle term(s) in the expansion of

79 & y9R ¥ #75 Ug od HRI—

7
(i) (5 —XJ (i) (1—2x+xd)n
y X
Ans. ()  —SX 3 g g 2,
y X n! nl

(i) (———j T,& T, are the middle term
(i) 2X + X3)"= (x — 1)

-
T ,=2C (—1)x°
(i) G—;jzﬁwﬁTsﬂ?me%‘

(ii) 2X + X3)"= (x — 1)20
TM =G (-1)x"

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)2n 1.

g S 6 (1+x)2F JAR § 99 U8 &1 IOId, (1 +x)2 -1 YR H A0 Y&l & NI & INThe &
TRIR B |



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

Hindi. (1 +x)2® Y9R d &g U< &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 fAwfrd foean Sig, a1 A9we sma & |

i) fgue 9 &1 SWAM FRA Y g PN f6 61— 5n &1 25 I Wi -1 W U< AYHe dad
181 B |
(iii) (27)27 @1 Afvaw 3w, AfaH Q1 8w g S1f~aA O 3fd F1d 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 =381 = 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& & I1f~H 3 3@ = 803.

B-4.=. Which is larger : (9950 + 10059) or (101)50-
(9950 + 10050) Torr (101)50H & P ST B ?
Ans. 101%0
Sol. (100 + 1)%0 —100%0 — (100 —1)%0 = 2[39C,(100)4° + 59C4(100)4" + ...... +50C,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 =%
(if) Which term is the numerically greatest term in the expansion of (2x + 5y)34, whenx =3 & y=2?

() I x=— T9 (3-5x)15 % YAR ¥ Fga¥ G&IHEG A dTefl(drel) U< §1d I |

1
5

(ii) (2x + 5y)34a fOR H 9IS g UG B8R 99 x =3 ATy =2 ?

Ans. (i) T, =—455 x 312 and T, = 455 x 312
(i) 22

Sol (i) For numerically greatest term in (x + a) r= |2 ll = 15 +31 =4
1+% 1+ 1‘

. n+1 . . . .
Since value of —— is itself an integer. There are two terms, whose numerical values are greatest
X

a

1+

T,and T,



B-6.=

Sol.

Hindi.

T4= 15 Cs (3)12(—1)3= — 455 x 312
T,=15C, (3)" (~1)*= 455 x 312

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

1+X

a

4 n+l F1 99 UP YU B 3 J8l &l UG & RTeT S=arAd A Hewd ¢ |
1+

a

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

n+1 34 +1

(ii) For numerically greatest term Ag<¥ H&ATHE HIF dlcl UG & fold r = = 51| =" 21.

1+|— 1+|—
a 10

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)8 % TR H 98 U T B Sl 3@l B

(i) Heaq fgue une (i) HETH ATHD OlD

(iif) LEESECISUINN IR ICT (iv) RLATH ISHIORAT Jord

Ans. ()T, (i) Ts, Tg (i) T (iv) Tq

(2x — 5)®

(i) Greatest binomical Co-efficient is of middle term = Tg4 = T,
—+
2

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

1+ 2‘ 7
5
Sincen—Jr1 itself is an integer.
142
a

-~ T;and 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,
(2x — 5)®

(i)W%ﬂHWaswqaanaﬁm%aﬁ:=Te1=T4
2t

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

5




%JU\]%”—JF):QEEWEE%%

1+

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

(iii) SR He<™ @19 dTel UQ &9TH® He<wH GATHS A dTel U8 & ax1E] Bl 8, i T,
(iv) SSFIPRI <gAa¥ A ATl U8 FOMHS HewH S A9 ddl U8 & a_I6R eIl 8, A T,

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

coefficients
QoS (C) : N &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% 2B, 1 RAg AN :
. C, C, C 1Y
) Cop-——22_- 22 . upto (n + 1) terms equal to | 1—-—
(i)_. —Cy3)""(V5)' +Cp(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 + o7 C, + 3 Ca+t + o C, = o
Sol. (i) Obvious
(i) Obvious
C, C C
(iii) (C,+3C, +3°C, + ........ +3C) - [CO +?1+2—22 Foaeen +2—gj
n n 3n n
=4n_(§] =22n_3_=2 _3
2 2" 2"
C-2. ItGy, Cy, C,, ... C, are the binomial coefficients in the expansion of (1 + x)" then prove that :

I (1+x)", neN& TR § C,, C,, Cy,.., C,, 80T Y0 B, a1 Rig X :

&.'_2 &+3%+ ........ +Nn =
CO C1 C2 Cn 1 2

) CoCiCop.rnnnn.Cpy _4(N+1)"
(i) (Cy+Cy) (Cy+Cyp) (Cp+Cg) (Cg+Cpovvnnnnn (C,_4 +C,) = .

n!
(iif) C,-2C;+3C,-4C5 +.... + (-1)"(n+1) C, =0
2 3 n+1 n+1
(iv) 4C0+4— .C1+4—CZ+ .............. +4 C=5 L
2 3 n+1 " n+1
22.Cc, 2°.¢c, 2*.G, 2""2.C, 32 _2n-5
(V) + + e + =
1.2 2.3 3.4 N+1) M+2 (M+1) (n+ 2
(vij 2C,+ 2 G, + 2.G, + 2'.Cy + e 2.6, _ 3

e 2 3 4 n+1 n+ 1



Sol. (i) %+2%+3%+ .........
0 1 2
=1 +2+3+....+(n—1)+n=”(”2+1)

(i)  (C,+C)C,+Cp)nn. (C.,+C)

5
(n+1)"
= CCinnn C._,
(iii) (1T+x)=Cj+C X+ .cuenene. +C x
X(T+x)"=Cx+Cx+ ..o +C xn+1
Differentiating w.r.t. x X & AN JqHAT HIA U
(T+x)+nx(1+x)"-'=C, +2C.X + ...... +(n+1)Cxn
0 1 n
Putting x =—1 @9 W
C,—2C, + ..o +(=1)"(n+1)C, =0
(iv) S = Zn:£4f+1 __ Zn:nﬂc 4+ __ [C4+CA42+...C 4+1]= 1 [57+1 — 1]
S &+ T+t & T T+t A T+
Aliter
(T+x)="Cj+"CX + cvenen +"C_xn
(1+X)n+1 ~ 1 oG x4 nC1X2 . nCan+1
n+li  n+t O 2 T n+1
putx =4
2 n+1 n+1 _
thenCO.4+4—C1+ ........... +4 Cn=5 !
2 n+1 n+1
" Cp et 1T Nne 1_ 1
iv S= Lg™ = "C 4= —— [C4+CA2+ ... C, . A4n+1
( ) §r+1 n+1; r+1 n+1 [ 1T LTt n+1 ]
— 1 [5n+1_1]
n+1
dolcas
(1+x)="Cj+"CX + eveneen +"C_xn
(1+X)n+1 ~ 1 e x s nC1X2 N nCan+1
T Ty S G X a1
X =4 3G9 R
2 n+1 n+1
d9C,.4+— C, + .o +4 S 1
n+1 n+1
(v) (1+x)"=Cy + Cyx + ... + C xn
Integrating from 0 to x
— =G, g Heeeee oy
Again integrate 0 to x
(1+ X)n+2 -1 x  Cyx* Cx° Cx"™!

(ne)(n+2) n+1 2 23 T (nrn+2)
putx =2



(v)

(vi)

C-3.

Sol.

Hindi.

(ii)

C-4.

22C, 2%¢C, 2™2C, 32 _2n-5
+ i

2 23 T (net)(n+2)  (n+1)(n+2)

(14x)"=Cy + Cyx + ... +Cxn
0¥ X b FHTHET B W

1+x n+1 -1 2 n+1

( ) =Cpx + Cix Frceeens CoX

n+1 n+1

T 0¥ x TP FHTRAT 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)

(1+Xx)"="Cy+"C, X + cevvrnene. +"C xn
2 2 n+tl?
j(1+x)”dx _ops S O
5 n+1
n+1 2 n-+1
3 1 =2.C, + 2C 2" Gy
n+1 2 n+1
Prove that fRig &1
(i) "C, +™1C, + "2C, + coovvrrernne +'C, =™1C,,
(i) 10C2 + "1C2 + 12C2+ ..... +19C2= 1020
(i) "C,+"'C + ... +'C = Co-efficient of x"in (1 +x)"+ (1 +x)" " + ..... +(1+x)

A+x)" 11

X 1

= Co-efficient of x"in (1 + x)’ [ :I = Co-efficient of x+1in (1 + x)n+1 =+1C_

(i) "C,+"'C, + ... +C=(1+x)"+(1+x)"" + .. + (1 +X)'D YAR H X BT ONH
= (1 +x) {w} ® GAR ¥ x P oD

=(1+Xx)"*"® YAR d x P b ="+'C, _,

200, — 100, = 201918 10x9x8 _ 155 _ 1140 _ 120 = 1020
3x2x1 3x2x1

If(1+x)"=Cy+Cyx+Cyx2+......... + C, x", prove that

(1 +X)"=Cy+ Cyx+Cy X2+ e +C, x", g a1

. B (2n)!

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

} (2n)!

(if) CoC,+CiC, 4 +C,_.C, = 0 1 (non)

(ijme. Cp2-C2+C2—-Cg%+........ +(-1)"C,2=00r(-1)"2C,, according as nis odd or even.

C2-C2+CR2=CP 4 + (-1)1C2= 0T (-1)"2C_, a2 n e a1 7w |



[Revision Planner]
Sol. (i) (1T+x)"=Cy+ Cy X+ oeneee. +C, xn

(x+1)"=Cx"+ Cyx™ + ... +C,
CoCs+CiCy + o +C,5C,

(ii) CoC,+ CiCpyq + o +C,_C,
= co-efficient of X" in (1+x)2"
=2nC

n-r

(iii) (1T+x)"=Cy+Cy X+ ..o + G, xn
(xX=1)"=Cx"—Cyx™" + ......... +(-1)"C
Cp2—Ci2 +uiinnnns +(=1)"C,?
= co-efficient of x"in (x2—1)"=0 if nis odd
="C, n(—1)"2 if nis even

Hindi. (i) (1T+x)"=Cy+ Cy X+ oo +C, xn
(x+1)"=Cx"+ Cyx™ + ... +C

(ii) CoC,+CiCpyy + v +C,_C
= (1 +x)20 % X"~ HT T
=2nC

n-r

(iii) (T+x)"=Cy+Cy X+ ..o +C_ xn
(X=1)"=Cx"—=Cyx™ "+ ......... +(-1)"C
Cp2—Ci2 +uririnns +(=1)"C 2
=(X2_1)nﬁxnaﬂﬂ'u‘ri?;5=0 Ifg nfaww 2|
= Co(~1)72 RIERL

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

@vg (D) : T 9 4 axiie, 95U ™Y

D-1.= Find the co-efficient of x8 in the expansion of (1 — 2 x)-52,
(1-2x)52% JHR H x8 FT ONH oA B |

Ans. w
16
Sol.  In the expansion of (1 — 2x)~572

5(5+1] (5+2j ....... [5+r—1j
T _2\2 2 2 ) @)

r+1—

Coefficient of x6 =

Hindi. (1 -2x)-52% garR |

2(g+1j (Z+2) ....... (ZH—'IJ
T 1@

r+1=
1249 (39 () 14 (0
2\ 2 2 2 2 2 _ 15015

6 ! 16

X8 BT UM =



4+2x —x?

D-2. (i) Find the coefficient of x'2in 3
(1+x)
(ii) Find the coefficient of x'® in 3_—5)(2
(1-x)
2
() X i e ot s BRI
(1+x)
. 3-5x & .
(ii) Wﬁ X100 T I[OT AT BIFTY |
- X
Ans. (i) 142
(i) — 197

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

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

In (1 +x)8
Tr+1 = (_1 )r 3+r—1CrXr
= (_1 )r r+2Cr X"

=4 x “C ,—2 x 18C,,—2C

10

_ 4><14x13_2x13><12_12><11
2 2 2

=364 — 156 — 66 = 142

(i) (3—-5x) (1 —x)2
= 3 x coeff of X% — 5 x coeff of x%
=3 (X' JUMH) — 5 (X DI 0TTh)
In (1 -x)=
Tr+1 = 2+r—1Cr X' = r+1Cr X"
= 3 % 101(;100 _ 5 X 100C99
=3x 101 -5x100
=-—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 3T T © fb x2 3R X' B S Gl B A0 HHE1 ST Fhal g a1 gSRia Hife B

—4

1+3x)  (16-3x)"2

( 4) F1 HE T A - S0y}
(8+x)?"3 96

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

3. Y* 3
1+ 16-3x)"2  (1-3x) . 4[1->
(1:3x) ae-007 (-0 41- 2

Sol. — = j =(1_3X_ixj (1_LJ
(8+x) 4[1+2xj 32 12




D-4. (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 H as b* ¢’ H1 ONd T B |
(ii) (X2 + x —8)6% TR H x &I fawH @1l & IONdI B IHA ¢ |
Ans. (i) 280 (ii) 25
Sol. (i) (bc + ca + ab)8
8 ' I3 I I
———— (bc)"(ca)? (ab)*®
B! nlrg! ( )( )( )
r2 +I’3 = 5
I’2 +I’1 = 7
41311
(i) (Ox®+x—=8)=a,+ax+ax®+... a, X"
2=a,+a +... +a, (x=1)
O=a,—a, +....... +a, (x=-1)
= a, +a, + ....... +a, =25

D-5.= Find the coefficient of x” in (1 —2x + x3)5.
(1 =2x +x3)5 § x7 @1 YOIH A DI |
Ans. 20
Sol.  Co-efficient of X7 in (1 — 2x + x%)5% YR H x” &1 UMD o

|
= ) (2x) (x®) =1, +8r, =7 &, 1, 1, <5
i gl

. . 51 . 51
@Mr,=4,r,=1,r=0 (iyr,=1,r,=2,1, _Z_H (2) +2!2!1!

x (—2)' =20

PART -1l : ONLY ONE OPTION CORRECT TYPE

AT - Il : BT Uh & fdhed PR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : General Term & Coefficient of xk in (ax +b)"
@Us (A) : US IS T4 (ax +b)"H xk &1 ol
2m+1
A-1.  The (m + 1)" term of [5+1J is:
y X
(A) independent of x (B) a constant
(C*) depends on the ratio x/y and m (D) none of these
2m +1
(5 + —] @1 (m + 1)df v
y

A) x R iR =8 & (B) 3R 2|
C) gura x/y 3R m R fiR 2| (D) 379 ¥ PIs &I

m-+1 m
Sol. 2m+1C i X =2m+1C i
° m(yj (X "y

(
(



Sol.

Sol.

Sol.

Hindi

Sol.

A-6.=

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

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

(A)5 (B) 202 (C) 51 (D) 39H & PIg &I
(X + a)100 (X — a)100

=2 (10000 X100 _'_1OOC2 X988.2+....+100 C100 a100)

Number of terms = 51 terms ~ (U&1 &I ¥ = 51 UJ)
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
(A*) 1 (B) 2 (C)3 (D) none
3 3
18°+7°+3.18.7.25 T
3616.243.2+15.81.4+20.27.8+15.9.16+6.3. 32 + 64
(A) 1 (B) 2 (C)3 (D) 37 A PIg &
(18+7)° 253
(3+2)° 5°
7 15
In the expansion of , [3 - ;T + 3\/§J the 11th term is a:
(A ) positive integer (B*) positive irrational number
(C) negative integer (D) negative irrational number.
15
(3 2J @ yAR # 1191 ug ® —
(A) THS qUTTH (B) T STURAT |
(C) FuTHS Yol (D) FUTcHG STaARAY Ava

5

T,,="C,, (3)° { ’ 3\/_} =15C, ( ( 177 + 3«/5} = a positive irrational number
,17 " 17

11=15010(3)5[_ 74_ 3\/§J = 15C,,(3) [T-'- 3\/_} = YIS IIRAY e

n
n
. C
If the second term of the expansion {ams L& is 14a°2, then the value of —2
a 2

is:

af {ams +L1} & wR ¥ R ue 14228, % B AN 8-
a 2
(A*) 4 (B) 3 (C)12 (D) 6

n
T,="C, (@)™ (a%) = 14a%? = n=14 Cs

, o

In the expansion of (713 + 111/9)6561 the number of terms free from radicals is:
(713 + 1119)8561 5 yaR # Heoft fog (radical sign) 9 If2d usi & wwr 8 —
(A*) 730 (B) 729 (C) 725 (D) 750



6561-r

Sol. T, =6561Cr(7) 3 (1119
Here r should be multiple of 9
r=0,918............... 6561
Number of terms = 730

6561-r

Hindi T, , =5561Cr(7) 3 (1119
&l r, 9 BT OIS BT =AM(2Y
r=0,918...cccce..... 6561
Ugl & A&l = 730

A-7. 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

10
T2m+1 = CZm

Sol. }equal IR B |

10
Tamis = Camia

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

8
A-8.=. The co-efficient of x in the expansion of (1 — 2x3 + 3 x5) (1 + —j is :
18
(1-2x3+3x5) (1+—) P TR H X BT NP o—
X
(A) 56 (B) 65 (C*) 154 (D) 62
18
Sol. (1 -—2x3+ 3x9) [1 + —j
X

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

A-9.  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—x12)"5H JAR H x F WaF U8 5m P SRR 8, STal me N, @ m =

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

15-r

Tr+1= 15Cr X( s j (_X_1/2)r

For constant term 15-r_ %: 0=r=6

Co-efficientof xX° ="*C,;=6m = m = 1001

Hindi. (x3—x-12)'
15—r
T, = 15C, X( 3 j (=x-12)r

IR U B oy 153_r—%=0:>r=6

X0 BT OMH = °C =5m = m=1001



4 3
A-10. The term independent of x in the expansion of [x - %j (x + lj is:

TV e
(x ——] (x +—j P TR H x ¥ WdF Ug B—

X X
(A)-3 (B0 (€)1 (D)3
1 2_ 1 ’ 1 3 6_3 2,3 2_3 -6
Sol. x—; X vl x—; ((Cyx¢—=3C,x2+ °*C,x2-3C,x)
There is no term independent of x TE P W U x ¥ WaF TE 8 |

Section (B) : Middle term, Remainder & Numerically/Algebrically Greatest terms
@us (B) : 79 U, AThA IR A&THE/SISORNN 7e9 U

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

(A)3 (B2 (C) 1 (D) 4
8

Ife k e R+ 3R (%+2) BT 9 Ug 1120 8, 1 k &1 A9 8I :

(A)3 (B2 (C) 1 (D) 4
Sol. middle term =T,

T,=T,,,=%C,.k*=1120 - k=2
Hindi. #&7 o5 =T,

T,=T,,,=%C,.k=1120 - k=2

B-2.w The remainder when 22003 js divided by 17 is :

gfg 22008 1 17 9 fawrforg fear <irar 8, @ I9%a 8Fm —

(A) 1 (B) 2 (C") 8 (D)7
Sol.  22003= 8 (16)50
=8 (17-1)%°0 . Remainder 39%el = 8

B-3.  The last two digits of the number 34° are:

& 340 % AFTH 3T 3P ©

(A) 81 (B) 43 (C) 29 (D*) 01
Sol.  (81)1%0=(80 + 1)1 =10C_ (80)'° + ........ + 190G (80)" + 1

Last two digits 31~ 31 i@ = 01

B-4. The last three digits in 10 ! are :
10! w9 # if<aq A9 i d & —
(A*) 800 (B) 700 (C) 500 (D) 600
Sol. Last two digits in 10! are 00 and third digit = 8
Hindi 10! ® @19 # 1f~¥ a1 3@ 00 ¥ 1 TIRT 8fd = 8
10 n
B-5. The value of r.
r=1

r

n
r-1

is equal to

10 nC
Zr. T H{ a_ER g

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



B-6.

Sol.

B-7.x

Sol.

Hindi.

B-8.

Sol.

10 n 10
> G, =Zn—r+1=(n+1)x10—10>2<11=10n—45
r=

1 nCr—1 r=1
n-1 r]Cr _
r=0 nCr + nCr+1
(A7) 2 @ "1 © (n+1) 2 () 2=
2 2 2 2 (n+1)
! n -t n(n+1
nL ZE=L[1+2+ ......... +n] = x ( )=E
~ "C, +"C,,q ~ n+1 n+1 n+1 2 2
Find numerically greatest term in the expansion of (2 + 3 x)?, when x = 3/2.
(2+3x)9a‘>wﬁx_3/2$%mwwrﬂfﬁﬂqua§—
(A¥) 9C. 29. (3/2)12 (B) °C,. 2°. (3/2)® (C) °Cs. 28. (3/2)1° (D) °C,. 2°. (3/2)8
For numerically greatest term r = n+ = 9+1 =>r=6
X 4
1+ = 1+ — ‘
a 9
. 9
Numerically greatestterm T, = (5
Wﬂwmmﬁq—q’a‘»ﬁmr{ = 9+l =>r=6
+ —
;|
HETH WA D IS T, =°C, (2)? E
The greatest integer less than or equal to (\E+ 1)8is
(V2 +1)89 B a1 IR HEH Yot B—
(A) 196 (B*) 197 (C) 198 (D) 199
T,,is the numerically greatest term. T,, AP HeH U B |
(N2 +1)6=1+f
(N2 - 1)<t
2[°C, +°C,.2+5C, (2 +........ ]=T+f+f

f+f=1orf =1-f
=2[°C,+°C,.2+°C,.4 +°C,.8] -1
I=2[1+30+60+8]-1=197



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

coefficients
@vg (C) : Aoft &1 A, =R F Yadis wd fgug qoner &1 e
11 11 11 11
C-1. Co , &, G, . G
1 2 3 11
2" 1 2" 1 3" -1 3" -1
A B*) —— C D
(A) 11 (B%) 5 (C) 11 (D) 6
11 11 11 11
Sol. Co, G, Co,  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:|
"_
_ 1 pre_g o 2t
12 6
C-2s Thevalueof 20— S, G2 Co by —Cn s
1.3 23 33 43 (n+1) . 3
3 n+1 1
A) — B) — c* D) none of these
()n+1 B) 3 ( )3(n+1) ©)
Co_C1,C G, FA) — 0 7 e -
1.3 23 33 43 (n+1) . 3
3 1 1 i i
(A) — B) 1= (€ (D) 7 & g T
n+1 3 3(n+1)
1 1
Sol. I(1— x)" dx :I(CO —Cx+Cpx® = Cyx® +...+(-1)" Cnx")dx
0 0
ML R/ L S (<) Cn
n+1 2 3 n+1
L (N O P Ly o
3n+1) 3 2 3 n+1
5
C-3.  The value of the expression C, + Z 52-iC, is equal to :
j=1
] 5
aSd “C,+ Y 2IC, F WA WK 8-
j=1
(A) 47(;5 (B) SZC5 (C*) 52(34 (D) 49(34

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

C-4.=  The value of (50) (50) +(50j (50) Ferreinanns +(50J [50} is, where "C =[nj
0 1 1 2 49 )1\50 Ty
50) (50 50) (50 50) (50 .
(OM1J+(1M2J+ ........... +£49M50jaﬂﬁmgﬁm,wncr=

100 (100 50 50
(A) (50) B )( 51 ) (9) (25} (D) (25j

Sol.  %C,x ®C, +%C, x %C, + ..oerveeoe. +5C,



= %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 0C,, +%C, x %°C,; + ........... +5%C,, x %G,

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

Section (D) : Negative & fractional index, Multinomial theorem
@vs (D) : RS g e Oiis, IgUed WY

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

Sol.  Co-efficient of x"in (1 —x) ~2=2+"""C,=n + 1
Hindi. (1-x) 2% YR 4 x» &1 oI =2+"-1C,=n + 1

D-2.  The co-efficient of x* in the expansion of (1 — x + 2x2)12 is:
(1-x+2x)12% TR 9 x*H NP § —
(A) 12C, (B) 13C, (C) 1C, (D*) 12C4+ 3 13C, + 14C,
Sol. (1—-x+2x?)"
| 3
General term = S L (1) " (=x)? (2x2)
!l gl
r,+2r,=4 = r,=0,r,=4,r,=8
r,=1,r=2,r=9
r,=2,1,=0,r,=10

| | |
Co-efficient of x*= 12 ! + 12 | (2)2+Lx(2)
41 81 2110 ! 21 91
=12C,+4.2C, +6."C,
="12C,+ 3. ¥C,+ *C, (after solving)
Hindi. (1 —x + 2x?)®?
| 3
e g = 2 L () 0 (x) (2x%)
!l ol ool
r,+2r,=4 = r,=0,r,=4r=8
r,=1,r,=2,r=9
r,=2,r,=0,r,=10
. 12 | 12 | 12 |
4 _ 2
X =g 1 2101 @91 7®

=12C,+4.12C, +6.12C, =C,+3. 13C,+ “C, & B W

D-3.= If (1 +x)°=a,+aXx+a,Xx®+.....+ 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,)
1 AT 8-



(A) 21 (B) 2 (C) 22 (D) ST ¥ P T8l
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)

(172 + (22 =2
Hindi. (1 +x)%=a,+a, +a,x® +...... +a,,X"°

X =i 3@ R

(1+)°=a,-a,+a,+..+a, +i(@,—a,+....+a,)

a,— 8, + 8, + ..+ 8, = (1 +1)° P I[P AT = 25cos10n/4

a,— a8y + e = (1 +i)1° BT BIAND 41T = 25 sin10n/4  ....(2)

(1)2 + (2)2 = 210

PART - lll : MATCH THE COLUMN
HRT - Il : Bic B FAferd HIFAY (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
(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

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

Ans. (A)—>(a,s), (B)—>(a.s), (C)—>(s), (D)~ (p,s)
™ -1

(A) IfE (1 +x)72 & TR # (r + 1)dl U Y29 FOTHAS UG &, dl

r&T AF 8 — (STEf0<x < 1)

(B) IfE (1 +2x)" & YER ¥ ONH HT IRTHA 6561,
IRx=12 & fog T aifdwaw ug & @@ rg |
(C) "C, (1 <r<n), n& fowfsa 8rm afk n g,

(D) D (1 +2X + 3X2 + 43 + ... =T UGl qPb)12 H x4 P YONH

c,(ceN)g dc+18 — (I | x|<1)

() divisible by 5

(r) divisible by 10

(s) a prime number

& -l
(p) 29 fawrfrg @

() 53 fauifora @

(r) 10 3 fawforg @

(s) b 39T T



Hindi

Sol.

(B)

! (2—1) (;_zj ..... (;_m] X
(A) We have, T, , =

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

Hencer =5.

3"=6561 (putx=1) = =8

h= 8—r+121 = 8—r+1>r = rsg: r=4
T, r 2

Obviously a prime number.

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

=[(1=x22=(1=%)"=1+X+X+ ... + X"+
Hence, coefficient of x* = 1 c=1, hencec+1=2
! (2—1) (;_2) ..... [;_mj o
iﬁ; Tr+1= |
r!
7 . 9
Ig YAH FUIHD q’c{%‘fTﬂﬂﬁE—rH<o ie. r> 2
Ac:r=>5.
3=6561 (x=1TWI W)= n=8
T 8-r+1

r+1

T r -

WAl Udh 3T 98T |

(1+2x+3x2+4x° + ....... )17
=[(1=x)2]"2=(1=%X)"=1+X+X2+ ...... + X"+ .
3T x4 B ONh = 1 c=1, 3@c+1=2

(5" term is greatest)

> 1 = 8—r+1>r > r< = r=4 (5thug 7g<¥ B |)



Il Exercise-2
= Marked questions are recommended for Revision.

» e 799 =M IFT 9 B

PART -1 : ONLY ONE OPTION CORRECT TYPE

Y- : DI 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 # a3k b & T9H 1@l &1 U 8 —
b "\Va
(A) 11 91 g (B*) 13 a1 Ug (C) 12t 97 ug (D) 6" 41 U=

21-r

)
b \3
Sol. T, =21Cr(§j SR
1 b \/5

21-r r r 21-r

=?1C,. a3 & p3 3

42-3r 2r-21
=%C,. a6 . b3
14-r 2r-21
='C.. a2. b3
14-r 2r-21
2 3
42 —3r=4r-42
2r=284
r=12 = T,, term (T,,@1 U<)
2. Consider the following statements :
S;: Number of dissimilar terms in the expansion of (1 + x + x2 + x3)"is 3n + 1
S,: (T+X) (1T +x+x3) (1 +x+x2+x3...... (1 + X+ X2 +...... + X'%) 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

S,: f(1+x+x3)"=a,+ax+a,x+... +a, x*, thena,+a,+a, +...... +a,, =

State, in order, whether S, S,, S,, S, are true or false
a1 fb 1 dom B —
S, :(1+x+x2+X3) & JAR ¥ 1AM TQI & F&M3n+ 17|

Syt (1+#X)(1+x+x) (1T +X+X2+%X) . (14 X+ X2+ + X'%) BT AR x BT IS g °A b HA

# forar o g, a1 x & 1f¥ead =1d 5000 BN —



Sol.

Sol.

n—-r

S3 : Z n7kcr = nCr+1

k=1
3" -1

Syt TR (T+Xx+x) =a,+aX+8, X2+ e + 8y X, A 8+ 8y + 8, + e =
S, S,, S, S,® | (T) a1 39 (F) 81 & T H9 & —
(A*) TFTF (B) TTTT (C) FFFF (D) FTFT
S1: 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+..... + X'00)

X D JAMRHTH T =1+ 2 + 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)™")

n-r
= co-efficient of x"in (1+x)" {M} = co-efficient of X+ in (1+x)" = "C,_,
X

n-r
Hindi ) n"-*C =xC, = *C,=""C, +"2C, + .ccc.... 'C,

k=1

= >(Cy = (14+X)" +..4(1+x)"1) & x' T T[UTIeh

= (1+x)" [%}5{ X1 N = (14X)"H x™+1 BT o = "C,,

S;: (T+x+x)=a,+aXx+ax+.... + @, X2
put x = 1 W W
3"=a,+a, +a,+.... +a,, (i)
x=-1
l=a,—a,+a,+...+ 3, (i)
adding (i) & (ii) (i) T (i) B Sr$H W
3"+
5 =a,+a,+ ... +a,,
n n n n
Jf Crtd Cr11+6°Crip +4 "Crig +"Crug _ N4k then the value of k is :
nCr +3 r]Cr+1 +3 rlCr+2 + r]Cr+3 r+k
af "G +4 "C1+6 "Crp+4"Cris +"Cry _n+k S A kP AT S DR
nCr +3 nCr+1 +3 nCr+2 + nCr+3 r+k
(A) 1 (B)2 (C) 4 (D)5

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

=G, +™C_, +2("'C,_,+™C, ) +™C,_, +™C_,
=n2C_,+2m™C _,+"C ,




— n+2Cr+2 + n+2Cr+3 + n+2Cr+4 + n+20r+3
= n+3Cr+3 + n+30r+4 = n+4Cr+4

Denominator="C_+"C _, +2("C,, +"C ,) + ("C,,+"C,.)
= n+1Cr+1 + 2 n+1Cr+2 + n+1Cr+3

= n+1Cr+1 + n+1Cr+2 + n+1Cr+2 + n+1Cr+3

= n+ZCr+2 + ﬂ+2Cr+3 = rH‘SCHS
"C.s  (N+A)(r+3)(n-r)! n+4

The expression is equal to : TS = A3 14

k=4

4= The co-efficient of x5 in the expansion of (1 + x)?" + (1 + X)2 +....... + (1 +x)%is :
(1+x)2+ (1 +x)2+...... +(1+X)3°E§ERTI’\”§X5EFHIUF'IEE§:

AEs (B)°C, (C*) #'C, - #C, (D) %C, + =C,
Sol. (14X [1+(1+%) + .. (1+%)% = (1 +x)? [(”X)):O—q:(Hx)31 ;(1+x)21

Coefficient of x° = 3'C, - 2'C
X® BT U = 31C, - 2'C,

6

100
5. The coefficient of x5 in the expansion z 100G (x — 3)100m 2mis
m=0
100 _ .
D 10C,, (x—8)em 2m e TR H X2 BT ONH & —
m=0

(A) 1ooC47 (B*) 1ooC48 (C) _100052 (D) —100CG
100
Sol. S= ) ¢, (x-3)'%m2"
m=0

100

S = 100G, (X — 3)1% 4 10C (X —3)% . 2 4 ... + 10C, . 2100
S=(2+(x=23))10=(x—1)10

Co-efficient of x52 = 1°C_, = 190G

X52 P ﬂUT[EB — 100052 — 100048

40
6. The sum of the coefficients of all the integral powers of x in the expansion of (1 + 2\/;) is :
40 . : . .
(1+2ﬁ) B UAR § x B G quie Gl B Tl BT ATh & —
(A) 3% + 1 (B) 34 -1 (©) % (3*°-1) (D) % (3% + 1)

Sol.  (1+2dx )4°= 9, +49C, 2X +....+ %C,, (24/x)*

(1-2x)0=4C, —%C, 2\/X +.....+ ©C,, (24/x)*
A+2x)0+ (1-2%)* =2 [%C, + ©C, (2\/X)2+.....+ ©C,, (24x)*]
Putting x = 1 3@ W)

40
9G4+ 9C,(2)? +....... +4C, (2)% = 3 2+1

: 1+r/n10)
7. gy ng,, AErtni0)
;}( ) "1+ miony



Sol.

Sol.

Hindi.

RN

Z”:(_1)r ng (1+rtn10) .

— " (1+n10")

(A" 0 (B) 1/2 (€)1

n n )

Z(—w "Cp— Y (e, — 0
(1+nn10)" 4 (1+n¢n10)

j +n[n1OZ ) ”1Cr_1;
1+n[n10 (1+nin10)

n10 ' ne1o . 1\
1I’1 n1C
(+n[10j 1+£1oz( ) “ nen10
ndo ' nao (1 Y7
14nA0)  14nA0 | 1+n010

ni0 ' ne10 (nr10)™"
1+/(n10

“14nA0 " (1+nc10)™

10
- . . . X+1 x—1 .
The coefficient of the term independent of x in the expansion of 1 - ] is :
x3 —x3+1 x-x2
10
X+1 x—1 . . .
PR T P IR H X ¥ WA UE B ONH B —
—x3+1 X —x2
(A (B) 112 (C) 105 (D*) 210
10
10
x+1 x—1 1/3 1)
= x"7+1-1-—4
o) g

—x3 +1 x-—x2

1 r
T 1OC X1/3 10-r| ______
%)

10-r L=0 =>r=4
2

Coefficient of the term independent of x = 1°C
10

10
X+1 x—1 1/3 1
PR i =(x +1—1——,;)

x3 —x3+1 x-—x2

4

1 r
T . =10C (x18)10-r| —
r+1 r( ) [ \/;j
I Uq 8q Os_r—%zo =r=4

X ¥ Wa= gg P Yol = °C,

Coefficient of x"~ 1 in the expansion of, (X + 3)" + (X + 3)"~ 1 (x + 2) +

is :

X+3)+ (X+3)" T (X+2) + (X+3)"2(Xx+2)2 4. + (X+2)"DH TAR H x" -1 FHT IIF T —

(A) ™1C,(3) (B) "'C4(5) (C*) ™1Cy(5)

(X +3)""2(x+2)2 +...

(D) "C,(5)

(D) None of these (378 & ®I3)



Sol.

10.

Sol.

11.

Sol.

12.

Sol.

X+ 2 n+1
x+3j
X+2
X+3

= [(X + 3)n+1 — (X + 2)n+1]
1-

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 (B9 9 (C) 3 (D) None of these

A f(n) = 107 + 3.4"24+ 5 n e N Td 98 AM¥HaH QUid 1 f(n) B n & UAd 94 & fory fawifoa a=an
—

(A) 27 (B)9 (C)3 (D) 3H & PIS &I

f(n) =10" + 3.4 + 5

put n=1

f(1) =10 + 192 + 5 = 207 this is divisible by 3 and 9

f(1) =10 + 192 + 5 = 207 Ig 3T 9 Sl & 9T 7 |

n

a . (101)'° _
If(1+x)"= Y axandb=1+—"—and [] b= , then n equals to :
r=1

~ a_ 100 !
(A) 99 (B*) 100 (C) 101 (D) 102
n n 100
afx (1+x)r= ) axaRb=1+ 2 air I br=(101) , T NERER B
~ a_ 14 100 |
(A) 99 (B) 100 (C) 101 (D) 102
n
(1+X)”=z ax=a+aX+.... +ax"
r=0
b =1+ a n-r+1_n+1
a,_ r r

n n 100
[ To: =bibo-y = (ne?” 00D 7 400
1. 23...n 100!

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

(1+J§+%)6 & faR ¥ uReRr get @ e & —
(A) 7 (B*) 10 (C)6 (D) 8
General term is = U® Ug

I I T .
O (B (Y = o (2)2(2)2 where STEf 1, 41, +1, =6



13.»a

Sol.

14.

Sol.

15.

Sol.

=
=

O OO NMNOANOAMDN
OO OO NMONDBANAN
OO M BAMNDMDMNMNO O
O OO NMNOANODBRMDN
OO O NMNONBADNAN
co o M~ABAMNMDNOMNMOOE

o

10 terms are possible 10 TUT W9T T |

If s=4*¢C,-*C,3%C, +*C,.2%C, -* C,."%'C, = (101)*then k equals to :
gfy s=*% ¢, *C,3%C, +* C,.22C, -* C5.'°'C, = (101)* T& k &1 71 3—
(A) 1 (B) 2 (C) 4 (D)6

S = coeff. of x*in S =x4% & ONH

[400.((1 +x)'°" )4 =G+ %) )3 + Gy (14! )2 R (N )1 +4 04} - ‘c,
+x)10 — ) -1

( (1
101 101 2 101 3 101 4 — 4 _
+ 101G, x + G, x2 + 191G, X2 + 1'C, X* + ......... 1)4 -1

4
= X4(101C1 +101Cox +191 C,yx2 +) -1

4
= x* (1014 (1Cox+1 Cax® +..)) 1

=101
k=4
2 2
10002 _10 C12 410 022______(1009) +(1OC10) _
2
(A) 0 (8) ("°Cs) (C*) —C, (D) 2°%Cs
(1+X)10 =10 CO +10 C X+10 CQX2 +...+10C9X9 + 1OCme
(x=1)10 =10 Cox"® 0 Cx® +10 Cox® —... -0 Cx +1°Cyg
10
S = coff. of xin (x* -1
— —10C

5

n
The sum Z (r+1)C2isequalto:
r=0

ARTH Zn: (r+1) C2aRTeR B —

r=0
(n+2)(2n-1) ! (n+2)(2n +1) ! (n+2)(2n +1) ! (n+2)(2n -1
(A%) c D
nt(n-1)! n! (n-1)! n! (n+1)! nt (n
(1+x)"=C, + C X +.vrnnee + C xn
Multiply by x & then differentiate
(T+x)" + x. n(14+x)""' = G, + 2C, X +..veeeeee. + (N+1)C X" (i)

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



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

! —1) ! —1) !
CZ+2C 4.t (N4 1) G2=oC +n.2oig = EN L a@=D 1 o) (@0T) L
(n") n!(n—1)! n!(n—1)!
Hindi -~ (14x)"=C, + C X +orerenes +C xn
X ¥ TN TR JqHAT B W
(14x)" + x. n(14x)" = G + 2C, X +.cueevne +(N+1)C X" e (i)
SR (x+1)"=Cx" + C x™" +............ +C (ii)
(i) 3R (ii) B1 IoN BRS I G H x° B YONDI B JAN BIA W
! —1) ! —1) !
C2+2C2+........ +(n+1)C2=2C +n.>'C_, = (2n)2 ' +n(2n h ! =(n+2)M
(n!) n!(in—1)! n!(n—1)!
16. F+Xx+x2+x)°P=a,+aX+a,X2 +iiiiiiiiiii, +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
Sol. (x*=1)5(x—=1)* =5C, (x=1)°=5C, x* (x =1)°+5C, x® (x = 1)° =5C, x “C, —°C, x "°C, + °C, x
5C, = 101
178 Ifa =Y thevalueof 31X js
= an=zT,tevaueo an is
r=0 r r=0 r
9 - n-—2r
afd g =y ——a@ » BT A T —
C n
r=0 r r=0 r
A La B) ta (C) na, (D*) 0
2 4
o1 Son-2r N n-2(n-r)
Sol. an=ZnC ; SE T S=ZT, 25=0 =  S$=0
r=0 r r=0 r r=0 r
18.= 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 these
3.C,-8."C, + 13."C, — 18."C, +.... ® (n+1) U] &1 IH 8 (n>2) :
(A) 3 (B) 1 (C)2 (D) g4 & IS T
Sol. 3."C,-8."C,+13."C,—18"C,+...upto(n+1)terms
(T+x)"=C,+C x5+ Cx"0+ ...... + C x5

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,_ x5m2

Now put x = — 1
3C,—-8C, +13C, +.......... +(n+1)terms =0

Hindi. 3.7C,—8."C,+13.7C,—18"C, + .... (n + 1) U&i d&
(1T+x)"=C,+Cx5+Cx"+ ...... + C x5

X2 W TON HRSB x B AME O HRA W

x®.n(1 + x5 5x4 + 3x2 (1 + x5)"=3C, x2 + 8C, x” + 13C, x2 + ...... +(5n + 3) C,_ x5m2
IIX =—1 T R

3C,—8C, +13C, + .eeenee. +(n+1)Ugi b =0

s "C ° oy
19. If afe Z(n—j == then ddn=
r=0 Cr Cr+1 S

r
o



Sol.

20.

Sol.

21,

1

= 17 (1°+ 28+ 3%+
n+

N 1 n’(n+1)? _4
(n+1)° 4 5

n
The number of terms in the expansion of[x2 +1+i2j ,neN,is:
X

(C)8

n-1
rl
Z
n+1

—(

=—=

+ Nnd)

(D) None of these 7% & &g &l

n!
_rl

(r+1) (n—r)!
=4/5

3

n2—16n-16=0

(x2+1+i2j ,neN® IGR d Uai &) I&T1 & —
X
(C*) 2n + 1

2 n 2n 2n-2
[(Hl) ] <, (s ) -0, (2]
X X X

Total number of terms =2n + 1

(A) 2n

Suppose

det

holds for some positive integer n. Then Z

LIRIIED
[EICRIREA G IED

det

[JEE(Advanced) 2019, Paper-2

(B) 3n

D "Cik

k=0

no forg

n

Zn

k=0

>
i M:
o

A UG DI FE&T = 2n + 1
Cy k?
=0
r‘ICksk
n
equals
n nC
=0,d Y K @1 7 8-
k:0k+1
(4, -1)/62]

+1C, (1)

r+1
n+1

(D) 3n + 1

{[BT-BC]-M-305}



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

24:4Cr :i%m _22-1 31 oo
L1 &5 5 5

PART-Il: NUMERICAL VALUE QUESTIONS
-1l : G&ATHD I (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 UP U B SR GEIHS A1 & WU § § (O &1 Ui 37d AT &l 3(dh S¥H[Ad & 91 H 2 |
< I IS "9 H Q1 A Ifd quHEd XM R, @ A d A B S¥HAd b &l WRIF a9 ghe/ISe
3% (truncate/round-off) &< |

10
1. If L + 1 + 1 T +L:(2 _1)thenfindthevalueofk.
1110! 2191 318! 101! k 10!
1 1 1 1 (2"° —1)
+ + Foeeenn +—= Tdk BT J9 STd BINTT |
110! 219! 318! 101! k 10!
Ans. 05.50

Sol.

| | | !
1 {11. LA }_L[noﬁnoﬁ ...... +1C, ]

111 (110! 2191 310!l T 110! 11!




Ans.

Sol.

11' [211-2] = 2 [er-1]=k=11

8
If the 6™ term in the expansion of { 1/ + x%1ogyo x} is 5600, then x =
X

afe { 81/3 + X Iogmx} $ YOR # Badl ug 5600 ©, A x =
X
10.00
1\° 1
T, = C( 8/3j (x2log,,x)® = 5600 = X—8x1°(log1ox)5=100



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

8
2
pelogs 4t 1 | 5336 is:
5Iog5 3,/2)(_1 +7

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

5Iog5 3,/2)(_1 +7
Ans. 02.00
3
1 5
— logs (4*+44) 1 |
Sol. T, =2%C,| 55 - = 8C, (4 + 44) (1—j = 336
Llogg (214 7) X147
53
X
- %:6 = & 444=-32142 = (299-32+2=0
+
= -1)2-2)=0 = x=08&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 g1, AT IR e g e 240, 720 dA1 1080 & d9 Iff<TH Ug A1 UM Ug

BT U B —
Ans. 07.59
Sol. T,="C,(x)*'.a=240 ... (i
T,="C,(x)2a¢=720 ... (i)
T,=C,(x)*a>=1080 ... (iii)
From (i) and (ii) (i) e (i) &
n n—1
Here el Cq(x) a_ 2X =240 =l N 6x = (n—1)a
"C,x"?a? (n-fa 720 3
From (i) and (iii) (ii) e (iii) &
Ix=2(n-2)a
On dividing 91T &9 = 3_20-2) 5y _3_4n-8 =n=5
2 (n-=-1)
5 0 5 5 5
hence T = M = [Ej = (gj =07.59
T, G, x’a X 2
P+ Q)
5. Let the co-efficients of x"in (1 + x) & (1 + x)>"-" be P & Q respectively, then( 5 j =
P+ Q)
HHT%U+x)2"in(1+x)2"-1iﬁwwﬁx"$gvﬁiﬁmzP@Q%,a‘r( j:
Ans. 05.06

4
Sol. P=>C anddam Q=2"C, = g=2 ; (1+9j =(1+ 1)4= 81



—X 5x \"
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.

-X 5x
{34 +34JEﬁﬁwwﬁ@ﬂ‘q'guwﬁWﬁﬂZSS%ﬁ?@fﬁW@ﬂ?{W&imaﬂw,Wqﬂzﬁ
T | 21n, 1A% B T x BT A9 F1A BT |

Ans. 00.50
Sol. 2" =256 =28
n=28

A
[34 +34]
4T5= T32+21n
—xx 5x

2
X 4 [ g X6 X
4 x 8C, x 34 x34 C,x34 x34 +21n

1120 x 3¢ = (28 x 392 + 21n
1120 x 39 = 282 x 32 + 21 x 8

1
= X=—
2
19 1
7. If Z then find k.
& |19 k) k 18!
19 ( 2)k 1
Ifg _ = 8 Al k &1 A9 A1 BITY |
;k!(19—k)! k 18!
Ans. 09.50
1 19
Sol. —)) (-2).'8c,
191 &
19
_ LS cqpaeg,
191 &
=1i9|[ 19G, 2419 C,.22 1% Cp.2% +.. 2019, |
_ 1 19C _190 190 22_ 219190 1
1 2
~7eil1-2" 1) =1g;

8.=  The value of p, for which coefficient of x50 in the expression
(1 +x)1000 4+ 2x (1 + x)%99 4+ 3x2 (1 + x)998 +..... + 1001 x'990 is equal to '%02C, is

T (1 + X)1000 4+ 2x (1 + X)999 + 3x (1 + x)998 4. + 1001 X100 & x50 @[ Yorigy 1002C 8, 1 p BT A

H
Ans. 50.00
Sol.  Co-efficient of x5° (XS0 T TUTTeh)

S= (14 %)% 4 2x(1 + x)%° + 3x3(1 + X)% 4+ ... + 1001x1000 (i)



9.

Ans.

Sol.

10.

Ans.

Sol.

Hindi.

1001
XS (1 4+ x99 + 2x¢(1 + ). + 1000xi00 4 100T X
1+x (1+x)
1001
S (1) x(1 4+ X) 4, 100 1001 X
1+x 1+x
1001
1_() 1001

N S ~ (1 + x)100 1+x 1001 x

1+x q__X (1+x)

1+x

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

31 001
82

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

1001
ﬂﬁ{x},'x'%ﬁmwaﬁmﬁw%am{ssz }=%E‘f?ﬁxaﬂqﬁ%‘m—

27.33
{3“’0‘ }= {3.(82—1)250}= {3.[25000(82)250 2% Cy(82)%° () +..... 470 02501} 3

82 82 82 T 82

n
The index ' n ' of the binomial [é + gj if the only 9 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:[g +§j,(neN)a‘)qwﬁWgaﬁmmﬂiﬁw@rwwzﬁwwﬁr,?ﬁ%mm’«r
8
ST BINTY (S8l T, TR H UR™ 4 rd 4g & JUNd bl USRI HRA ©)
01.25
For T, to be the numerically greatest term, r = n+ = n+11 =8
1+% 1+‘
2
- 8<@<9:11<n<12.5:n=12
ofs) (8]
8
then£=#=§

» e
"\5)\5
n+1 n+1 2(n+1)

4fs T, GTHe WY | HETH UG B STk r = = | =8 = 8 <
X
1+|— 1+

2

=11<n<125=n=12



2 142)*‘

alg) 3] s

"omey)e)
"\5)\5

11. Sum of square of all possible values of 'r' satisfying the equation,
39C _39C _39C _39C [P,
3r—1 A 3r 1S

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

B —
Ans. 34.00
Sol. ®c, % C. _39 C., 8,
= 390, ,+39C, =9 C., 39 C.
= 4Csr = “C,= () r2=3r=r=0,3
(i)rs +3r=40=r=5,-8

possible values are 3,5

12.w=  Find the value of
6C,. 12C4.—C, ""Cy+ ¢C, "°C,—5C,.°C, + 6C, .8C,— 5C,."C, + °C, . 6C, 1 H =T PIRTY
Ans. 01.00
Sol. Coeff of x¢ : 6C.(1 + x)2 = ¢C, (1 + Xx)"+ °C,(1 + x)"—= ¢C, (1 + x)°
+ 8C, (1 +x)8— 8C, (1 + x)"+°C, (1 + x)®

6
_[+x)2| ¢, -6 ¢, [ |+6c,[ *oc, (1) woc,[ 1) Zec (1) wog [
0 M 1+x 21+ x S 1+x 1 1+x Sl 1+x 6l 1+x

A+ x) (-8
1+x
(1+x)8 . x®
1 x coeff of x6 = 1

2
n 3
13. If nis a positive integer & C, = "C,, find the value of z k2 G is :
—=nin+1).(n+2){ G _4

2
n 3
A& n TP G QID 8 qA1 Gy ="C, 7T | Y k [Ck] T A B
1

“nn+1)2.(n+2)| G _
Ans. 00.08
0 s (n-k+1)? & 4
Sol MK (TJ =) kn-k+1?7 = > (n’k+k® +k —2nk? +2nk - 2k7)
k=1 k=1 k=1

6 12

_ (n+1)%n(n +1) .\ {n(n+1)}2_ 2(n+Hn(n+1)(2n+1) n(n+1)2(n +2)
= 5 > =



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

- K=0 2
[im ](10 k '9Cx 3
oTh C, (-1 J?ﬂm‘vr —
r=0 K=0 2K
Ans. 01.00
10 10 10 10 10 10 10
10 k G| 10 G Gy Gio |_ 1
Sol. {; CrJ [k=o(_1) = J_(1OCO+ ........ +1°C10)( Co=—pmt g rt =2 -5 | =1
100
15.  Thevalueof 1if > '°C.,.MCy; =1 %Cosis :
m=97
100
21w B Ak Y 10C, . mCy, =1 9Ces |
m=97
Ans. 08.24 or 08.25
n n n
n m _ n ! m | _ n n-p
Sol. mz Cn"C, = Zm o S Tm o) !_Z Co" "PCr_p
=p m=p m=p

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

16. (1 +X+ X2+ +XP)" = a5 + a;X + 8X+...+a,, X, then the value of :
[a; +2a, + 385 +.... + 7p 3@y ] is :
p(p+1)’ i
ARG (14 X + X2 4.+ XP)" = @G + 8,X + AXe+...+8,, XP, &, I P [ay + 23, + 385 +.... + 7P a7,] T
A 8-
Ans. 03.50
Sol (T+x+x2+....... +XP)"=a; +a X+ ...+ a X
Differentiating both side w.r.t. x X & AN AqHAT B U
N1+ X+ X2+ ........ +XP)" =11+ 2X 4+ .. +pxP) = a, + 28X + ....... +npa, x®-’
Nowputx =1 &H W
n
a +2a,+ ... +npa, =nE+1)""(1+2+... +p)=w,wheren=%

175 If (3"C,)2+ 2. (21C,)2 + 3. (2Cy)2 +... + 2n. (2C,, )2 = 18 . 4-1C,, ,, then niis :
T (2nC,)2+ 2. (21C,)2 + 3. (2Cy)2 +... + 2n. (2"C, )2 = 18 . 471C, ,, T n & —

Ans. 09.00
Sol. - (14x)2" = 20C ) + 2'C X + wcvveeee. +21C, X2
differentiating it
2n(14x)21 = 20C, + 2. 2'CoX + .ocvveee +2n21C,, x2n1
Again (x+1)2" = 21C x2 + 2nC, x2M1 4+ 201C,x2N-2 1+ ... +21C,,,
Required expression = coefficient of x2n-1in 2n (1+x)4"
=2n. 41C
2n—1
Hindi - (14x)2" = 20C ) + 2'CX + wvveeee. +21C, x2n

ITHAT BT W



18.

Ans.

Sol.

19.

Ans.

Sol.

20=

Ans.

Sol.

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,,
e 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

then 'k' is

2 d9 K'PI 79 B

er+3nc _ (2n+3k)2" -1

“or+l n+1
01.33
22”3“0 22 C, + Z -G, =2 22 i””c
1 n+l & o
2).2M1 4
—on+t 4 L_(2n+1_1)=(n+)—
n+1 n+1
n r
If Z =1 G =2 thena+bis
r+1)(r+2)(r+3) (n+b)
n r
afe Z 1) C = 2, dd a+bdr A4 B
S (r+1)(r+2)(r +3) (n+b)

03.50

Zn: (_1)r Cr _ -1
= (r+1)(r+2)(r+3) ~ (n+N)(n+2)(n+3)

(n +1)(n:_12)(n +3) |:(1 _1)n+3 _{n+3CO(_1)0 +n+3 C1 (_1)1 +n+3 CQ(_1)2 }j|
1 (n+2) x (n+1) _ 1
(n+1)(n+2)(n+3) 2 2(n+3)
3n
Z 61C,\_ ¢ (- 3)¢ isequal to :
K=1
3n
D 8nC,, (- 3)F TR B
k=1
00.00

3n
= > Cyy(-3) = S =6C,(—3) + C, (— 3)2 + ......+ &1C

3n 6n 6n
SS=(B ) D Ca (B P ms=((F | BB T

k=1



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+ﬁﬁkiﬁ[ﬂﬁ%
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 Y
X

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

AT - Il : U T Uah 9§ IIf¥e 93 ey voR

20
1. In the expansion of [§/4_+4LJ

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

(WJF%] & UER A

(A) IARFT Ual B F=aT 19 B (B) 71 Ug IMURAA B |
(C) aR% T gl & w=m 27| (D) 9af ug uR¥a B |

Sol. (Qﬁ + %]20

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

20—-r=3k &r=4p,wherek,p el = 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
IRAT UST TG
20 —r=3kdTr=4p, W&l k,p el
—=r=20 T r=8 gAY Ul B T = 2 . I[IRAY Ul & T = 19
2
2. The coefficient of x* in GJF—XJ I x]<1,is
-X
1+x 2 8 .
- Vx| < 1H x4 &1 OTE B
—X
(A) 4 (B) -4 (C*) 10 +“C, (D*) 16

Sol.  (1+%)2(1=x)2 = (1 +x2+2x) (1 —x)2
Co-efficient of x* @1 0T =5C, +3C,+ 2 “C,= 16

3. 7° + 97 is divisible by :
(A*) 16 (B) 24 (C*) 64 (D) 72
7°+ 9 fawfoa g —



Sol.

Sol.

Sol.

Hindi

Sol.

(A) 16 9
79497 = (8-

(B) 24 9 (C) 64 ¥

This is divisible by 64 & 16 g 64 3R 16§ wifvra &

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

(A" 5ifa=5

Syofy i(—ﬂ“-
r=1

(A 53¢ a=

n

r=1

= a(1) - n[~'C, - ™'C, +

Let a, =

1000"
|

r=1

(D) 72 9

1)°+ (8 +1)7=9C,(8)° — °C,(8)8 + °C,(8)7 .....+ °C4(8) — °C, + 7C((8)" +......+ 'C(8) + C,

(B)-5ifa=5 (C*)-5ifa=-5(D)5ifa=-5

"C,(a-r) P IR W &

5(B)-53fc a=5

n

for n € N, then a_ is greatest, when

e e N R a, - 1000 @ & wEew g AR

n!

(Cy-53fc a=-5

(A) n =997 (B) n =998 (C*)yn =999
B (1000)(1 OOO) ............ (1000)
"o 1.2, n
Ag99 = Q000
a, is maximum for n = 999 and n = 1000
~ (1000)(1 000) ............ (1000)
"o 1.2, n
a a

999 = 1000

a,,n =999 n=1000% g AfdeHad 2 |

"C,—2.3"C, +

(A*) 2" (%nH] if n is even

3n

(C*) - 2" (?H] if n is odd

3.32"C,-4.3°"C, +.......... +(=1)"(n+1)"C_3nis equal to

(D)53fe a=-5

(D) 2”(n+%j it nis odd

(B) 2" (n +gj if n is even

(D*) n = 1000

"C,—2.3"C, + 3.32"C, - 4.33"C, +.......... +(-=1)"(n +1) "C_3" &1 79 SRR 2

(A%) 2“(3?”“]&% naq gl

(C*) — 2“[3—;“)11% nfawa 21

(1+x)"="C,+"C, x +"C, X2 +.......... +"C_xn

Multiply it by x
x(1 +x)"="C,

X +"C, X2+ "Cx3 4o, "G, X

Differentiate w.r. to x and put x = — 3

nx(1+x)~"+
So answer,

(1+x)="C,+2"C,x+3"C,x2+4"C, x*+
-3n (-2)™" + (-2)"

(B) 2”[n+%jaﬁ ned Bl

(D) 2”(n+%jaﬁ nfawm 2|



Hindi

7.5

Sol.

Sol.

Hindi.

Sol.

n 3n N An 3n
= (-2) £1+?j =(-1)2 (?Hj
(1+x)"="C,+"C, x +"C, X2 +......... +"C, x
X ¥ TN HRA W)
X(1+x)"="Cyx +"C, X2+ "C X% +............ nC xm
X & HIU& faheld HRD X = — 3 Y& W
nx(1+x)"+(1+x)"="C,+2"C, x+3"C,x2+4"C, x* +........ +(n+1)C xn

s oo e

Element in set of values of r for which, 18C,_, + 2. 18C,_, + 18C,>20C,, is :

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

(A9 (B) 5 (C"7 (D*) 10
8C,, +2.18C_, + ®C, > 2C,,

or AT *C_, +°C, > 2C,,

ordal *C >2C,,

r=78910,11,12,13

The expansion of (3x + 2)-'? is valid in ascending powers of x, if x lies in the interval.

(3x +2)"2 P JAR x B! qil s Ol & oY 99 7 AT x I<R1eT § Rerd s |

(A*) (0, 2/3) (B) (-3/2, 3/2)
(C*) (=273, 2/3) (D) (=00, =3/2) (3/2, )
(3x + 2)'2has infinite expansion when 3?)( <1 = X e (—%%j

3x

22
<1 =  xe|-5,2
2 3'3

If (1+2x+3x2)10=a, +a;X +ax? +.... + a,px?°, then :
R (1 +2x + 3x)10 = @y + X + AX2 +.... + 8,x20 81, I

(3X + 2)'2 BT YR I UGl db BN Il

(A*) a, = 20 (B*) a, = 210
(C*) a, = 8085 (D) ay, = 22.37. 7
!

General term @7 T8 =— O (1) (2x)2 (3x2)"
nt ! ol
a, = Coeff. of x (X T T[UTIeh)

[
r,+2r,=1= r,=1,r=9,r,=0 a1=%(2)1=20
a, = Coeff. of x? (X2 T T[UTTeh)
r,+2r,=2 = r,=2,r=8r,=0

r,=0,r,=9,r,=
10! , 1o
%5 g - @ g (=210
a, = coeff. of x* (x4 T TOTT)
r,+2r,=4 = r,=4,r=6,r,=0
r,=2,r=7,r,=1



10.

Sol.

11.

Sol.

Hindi.

12.=

10! 10! 10!
B=qier @ o B0 g (972808
Ay =3

In the expansion of (x +y + z)%°

(A*)  everyterm is of the form 25C.. 'C,. x?5 T, yr -k zk (B*)  the coefficient of x8 y? z%is 0
(C) 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 o1& 0 2 |
(C) usi @ a¥r 325 % | (D) 379 & PIS &I
(X+y+2)%®

25! ryy 2 5l
General term 9% 9§ =———— Xx'y2z°

!l
Putting r, =k, r, =r—k and @1 r, = 25 — r %@ W
25!

|
= X r_ x X25-T yr—k ZK = 25Cr X er . X251 yr—k ZK
25Nl —K)!(K)! 1l

ro+r,+r,=25

coefficient of x8 y® z%is 0 x8 y9 29 BT U = 0
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, XOB, AT @y + 8, + 8t By, TWAR B —
(A) 2° (230 + 1) (B*) 219(220 — 1) (C*) 238 - 219 (D) 2% + 21°
(T+x+2x3)P0 =a; + aX +...cee. +8,,x?
x=1,then a; +a, +........ +a,,=4%
x=-1,thena,—a, +a,—......... +a,,=2%

220 4 240 = 2[a, + @y +.eeueeene + 8, + )
=ay+a, fenenne + 8, =210+ 2% 2% =219(20-1) . g, =a®
(T+Xx+2x3)0 =a; + aX +....oe.. +8,,x9
x=1,qdl a,+a, +ons +a,,=4%
X=-1, a,—a, + 8 —eenee. +a,,=22
220 4+ 240 = 2[a, + @, +..eeeeene + 8y, + 8]
=a;+a,+eenne + 8, =219+ 2% -220=219(220-1) - g, =a®
n (n + 1)2“ .
—— | is(neN)
2
3 3
(A) Less than (nTH] (B*) Greater than or equal to (nTHJ
(C) Less than (n!)? (D*) Greater than or equal to (n!)s.
2n

n" (n_HJ 8= (neN)

2

3 3

(A) (”T”j I Bl (B*) (”T”J I §S1 AT RER

(C) (n)*¥ BIT (D*) ()39 §T T ERIER



n(n+1) ¥
Sol. nn(nﬂfn ) ( 2 j =(1‘°’+23+...+n‘°’Jn [ R Y e
2 n 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 & gRAIET & 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;X + aX? + e

and P, (x) = (P (X) =2)% = (a;X + ayX? + ...+ 2)?
P,(x) ¥ frad ug 43|

P(x)# ) Prrd oz 42, @

P(X) =4 +ax+aX?+ ..ccceueeee

AR P, 4 (X) = (P(X) —2)2 = (a;X + aX2 + ...+ 2)2

PART - IV : COMPREHENSION

Hindi

AT - IV : 3K (COMPREHENSION)

Comprehension #1 (Q. No.1to 3)
Consider, sum of the series »_»" (i) ()
O<i<j<n
In the given summation, i and j are not independent.

n

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

i=1 =1 i=1 i=

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

DN H0HG) = DD i)

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

£ S + sz(i)f(J)
i=j

0<i<j<n
=2 > S + > D H0E()
O<i<j<n i=]
DN -DD )G
S Y=

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

Ig®TE #1 (Q. No.1to 3)




a1 5 AT B A ZZ f(i) f(j) = & fan S & et i den || e ¥

0O<i<j<n
SR & ANTH anzn:f(i) f(j) = Zn:{f(i) {if(j)}} Hi9|w@dd 2| 39 AMha H I JHR & UG
i=1 j=1 i=1 j=1
Ha R i<j,i>jaMi=jdM 99 i< ® T 981 &1 I, i > D o0 usi &

ATHA & SR 2 | I (i) qer f(j) FAfad g | 39 Rafa

DN H0HG) = DD i)

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

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

0<i<j<n
=2 > Sk + > D H0E()
O<i<j<n i=]
PIPRIOUNEDIPIR0I)
=YYt =

0<i<j<n

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

s > > "C "Cisequalto

O<i<j<n
> D "C "Ci® A IR 8-
0<i<j<n
. 22n_ 2n Cn 22n+ 2n Cn 22n_ n Cn 22n+ n Cn
(A%) 5 (B) 5 (€) 5 (D) 5
Sol. »>"C "¢
O<i<j<n
n n n n n n
{ZZ "¢ ”CJ}—Z ("G LZ“Q 2”}—2 ("G 22"- (P
i=0j=0 i=0 _ =0 izo _ = _22n_ 2nCn
- 2 - 2 - 2 - 2
n m
2m  Let%o =1, then Z Z "Cp . ™ C, isequalto
m=0 p=0
n m
A Co=1,d9 Y D "C, . ™ C,H A WHR 8-
m=0 p=0
(A) 21 (B*) 3n (C) 31 (D) 2n
n m n m n
Sol. > > "C,."C,=> "C, {chpJ = > "C, (2m) =3
m=0 p=0 m=0 p=0 m=0

3m > >("C+ "G

O<i<j<n

(A*) (n + 2)2n (B) (n+1)2n (C) (n—=1)2n (D) (n + 1)2-1



= il

0<i<j<n

[Z}[C Z”TD—?‘” [i_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, _Za, , 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"+S8, x""" +§,x""2 + ... +S,.
IS TP OB P5H TBR 8, P= (X +2,) (X +3)) coveene (x +a)
TJAT AMTI 0 S, =a, +a, + ... ra,=»a,S, =) daa, S,=) > daaa TN IBR IW,
i=1 i<j i<j<k
ar
=1 &1 Rig frar < ddar § —
P=x"+§ x""" +§,x""2 + ... +S,.
4, The coefficient of x8 in the expression (2 + x)2 (3 + x)® (4 + x)* must be
D (2 +X)2 (3 +X) (4 + X)* H x* P IUIIH ©—
(A) 26 (B) 27 (C) 28 (D*) 29

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

= X8 P TOH =29
5. The coefficient of x2% in the expression (x — 1) x*=2) (x*=3) eeeeee. (x?° — 20) must be
Toddh (x—1) (x2—2) (x*=3) .......... (20— 20) H x20° P [ONH T—
(A) 11 (B) 12 (C" 13 (D) 15
Sol.  Expression = x. X2 X° ........... X2 (1 —lj(1 —%j(1 —%j ....... (1 —27?)]
X X X

e (-21-2)-2) -5

Now Co-efficient of x2% in original expression



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

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

- : 1 2 3 20
Hindi. T97® = x. X2 X3 oun....... x20 (1—;](1—?J[1—X—3] ....... (1—)(70}

e (233

=g

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

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

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

(B) (14248 + . + 10002 = (124 22+ 32+ ...+ 1007)
(€ 5 (1 +243 4 oo+ 100f = (124 254 B4 ..+ 100
(D) None of these

TAD (X=1) (X=2) ... (x —100) # x® ®T oTiPH T—
A)124+22 4+ 32+ ... + 1002

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

Hindi. x% &I UITd = (1.2 +2.3 + ........... 99.100)
=31 —a1 U A o1 W YH 100 Urdrd G181 & OBl B ANTh

[(A+2+3+....... + 10022 — (12 + 22 + 32 +.......... + 1002)]

Comprehension # 3 (Q.No. 7 to 9)
Let  (7+43) =1+f="C,.70+°C.7""" .(4/3)" + .. s (i)

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

Now, 0<7-43 <1 = 0<(7-43)<1
Let  (7-43)=f=1C,.7"="C,.7"" (4\/3) +.co.. 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, 72 (43 )2 + .......... ]
I+f+f =eveninteger = (f + f' must be an integer)
O<f+f <2 = f+f =1



with help of above analysis answer the following questions

BT # 3 (Q.No. 710 9)

Sol.

Sol.

A (7+43) =1+f=C .77 4+°C.70-" .(43) + . e, (i)
STEl 191 f g9 YUl 9 fi=ircqss 9 @

JA 0<f<

3™, 0<7-43 <1 = 0<(7-43)<1

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

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

=2['C,7"+"C, 72 (43 )2 + .......... ]
[+f+1f =wAqUi® = (f + f U& qUiie BT =A11en)
0<f+f<2 = faf=1

SRIF A7y & MR R 4 go4 & SR <Y |

If (B\ﬁ + 5)n= p + f, where p is an integer and f is a proper fraction, then find the value of

(33 —5)",n eN, is

(A")1-f,ifniseven (B)f,ifnis even (C) 1—1,ifnis odd (D*) 1, if nis odd
afx (3\/§ +5)n=p+f,G|€°T p qUifes & 3R f A=AreHes AT &, o (Sﬁ —5)n,neNEb‘rH1—vr%|
(A1 —f 3 na\ 2| (B)f, e nuH B |

(C)1—f,afg nfaww &1 (D) f,afe n faww B |

p+f=(343 +5)"=1C (343)"52+C,(33)~ 15" +.....
f' = (33=5)"="C, (3+3)" 52— "C,(3:/3)"-1 5" + ......
p+f+f=2[C,(33)+C, (3/3)252 + .....]

= p +f +f' = even integer §F Ui (if n is even) @fe n a9 )
= f+f=1=f=1-f1

p+f—F=2[C (33)1(5) +"C,(3/3 )35 + ....] (if n is odd) @fe nfawe 8)

= f-f=0 = fr=f

If (9 + \/80 )n= I +f, wherel, nareintegersand 0 <f< 1, then:

(A*) T'is an odd integer (B) T'is an even integer
(CH A+ (1-1)=1 (D*)1—f=(9—\/%)n
afd (9+\80) =1+fo@l L nye & ok 0<f<t,al -

(A) 1 7% fawm gquife 2| (B) I V& |H TN 3 |
C)(I+f)(1-F)=1 (D)1—f=(9—«/§)n
(9+\/§)”=1+f

(9—@)”:1"

2["C, (9)" +"C, (9)™2 (/80) +..]=T+f+*



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

9. The integer just above (/3 + 1) is, for all n e N.
(A*) divisible by 2" (B*) divisible by 2+
(C*) divisible by 8 (D) divisible by 16
(V3 + 1)1 w1 e quife &1, Ffe=oTn e N& forg
(A*) 20 BT WRT 9 W (B*) 2011 WRT g9 W
(C*) 8 &1 ¥IFT &1 W (D) 16 BT 91T <1 U
Sol. Let@m) (Jf3+1)2=(@4+23)=202+3 )=1+f ... (i)

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

O0<f<1.

Now 34 0<+3 -1<1

0< (3 1)< 1

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

adding (i) and (ii) (i) 3R (ii) DT IeT W
I+f+f'=(\ﬁ+1)2n+(ﬁ_1)2n

=2 [2+3 )+ (243 =) =227 ['C, 2" +"C, 272 (3 )2 + ........]
I+f+f =21k (where k is a positive integer)
[+ f+f =20+1k (STl Kk 99D OIS &)
O<f+f <2 = f+f =1
[+1=2"+1k.

I + 1 is the integer just above (\E + 1)?" and which is divisible by 2"+ 1.
1+1 3% afdd gurfe 2 (3 + 1) der g8 20+ | fwifig 2
for & n=1, (3 +1)20= (3 +1)2 = 1+1=8

so it is divisible by 8 but not by 16.
I8 89 AT 8 W=y 16 9 B |

N\
J

w. Marked questions are recommended for Revision.
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PART - | : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS)

T - | : JEE (ADVANCED) / IIT-JEE (fioel auf) & ye=

* Marked Questions may have more than one correct option.

* fifeed U9 o 9 e 98 Rdeq aral uw @ -

1. Coefficient of t24in (1 +2)12 (1 + t12) (1 + t24) is: [IT-JEE-2003, Scr, (3, - 1), 84]
(1+1)12(1 +112) (1 +124) § 24 FT 1D T :
(A) 12C4 + 3 (B) 12C4 + 1 (C) 12Cy (D*) 12C; + 2

Sol. (1+13)"2(1 +t12+ 24+ 136) = (1 + 12 + 124) (1 + t2)12



coefficient of t24 =12C,, + 12C4+ 12C, = 12C¢ + 2
Hindi (1 +13)12 (1 +t12+t24+t36) (1 +112 4124 (1 +19)12
{24 T oI = 12C,, + 12C5 + 12C, = 12C + 2

i e ) ) ) ) 3o 0)0)-(0

[NIT-JEE-2003, Main, (2, 0), 60]
n) (n 4 (n) (n-1 5 (n) (n=2 n) (n-k n
rea e 2] (0] -2 (1) (45 - 22 () (125) v () (7))

Sol. S=2¢nC,. "C, — 2k-1nC, "1C,_ + 2621C, "2C, , +..ovoonnne..

k k k—r
= _1\Y nC_n-r . Okt _ Ay n! y (n-r) 1.2
:s_;‘( 1) "C, "C,_,-2 = s_g( LT T
k k
I (P SN R S ck[1_l] _ng,
= k I (n-k)! rl (k—r)! 2
3. If ~-nC, = (k% —3) "C,,, then an interval in which k lies is  [IT-JEE-2004, Scr, (3, — 1), 84]
g 0-C, = (k- )”Cm?f T kD AT B AR & — [Scr, (3, - 1), 84]
(A) (2, ) (B) (= 0, — 2) [_\/5\/(?} (D*)<\/§’2J
Sol. -"C =(k?-3)"C_,
orQJTf”Cr+1 (k2e=3)C,_ )

1>2k®-3>0 = ke[2—3) U (3, 2]

4 The value of [IT-JEE-2005, Scr, (3, — 1), 84]
30) (30 30) (30 30 30 is
0)10 1 2)12) 20130
(A) (gg) (B*) {fgj ©) [132} (D) None of these
307 (30 01 30 30 BT A B [Scr, (3,-1), 84]
0)\10 1 12 20)\30
60 30 30 : .
A (59) c D) 5 ¥ B¢
A (50 ()[10] <>[15 (D) & & =1
Sol. S=%C, %C, —%C,*C,, +%*C,*C;..cocurrnnn.
S = Co-efficient of x2 in (1-x)% (1 + x)%
S = Co-efficient of x* in (1-x2)3° = 3°C,
Hindi. S =3%C, ¥C, —%C, ®C,, + ¥C, *C,....c...uc....
S = (1-x)® (1 + x)*0H x0T YoTH
S = (1-x3)* H x2& Yo = *C,
5» Forr=0,1,..,10, let A, B and C, denote, respectively, the coefficient of x' in the expansions of

10
(1+%)°, (1 +x)2and (1 +x)2.Then > A, (ByoB, —~CypA,) is equal to

r=1



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

10

ar Z A, (B;oB, —CioA,) &1 91 71 & [IT-JEE 2010, Paper-2, (5, —2)/79]
r=1

(A) Bm - Cm (B) A1o (8210 - Cm A1o) (€0 (D7) C10 - B10

10 10
Sol. B Z AB, _C1OZ (A )2 = B,, (¥C,— 1) - %C,, (°Cy, - 1) = ¥C,, - %C,;=C,, - By,
r=1 r=1

6. The coefficients of three consecutive terms of (1 + x)™% are intheratio5:10:14. Thenn =
(1 +x)™5 & A9 PN Y&l & oNH 5:10:14 3 3urd § 8, 99 n =
Ans. 6
[JEE (Advanced) 2013, Paper-1, (4, — 1)/60]

Sol. ™C_,:™C, :™C ,=5:10:14

- n+5 Cr _ E & 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
- Mb_g & L N
r r+1 5 5
n+6=12 = n=6
7. Coefficient of x'" in the expansion of (1 + x?)* (1 + x3)7 (1 + x*)*2is

[JEE (Advanced) 2014, Paper-2, (3, —1)/60]
(1 +x3)* (1 +x3)7 (1 +x4)12 AR # (expansion) x'' &1 T[oTi& (coefficient) 83—
[JEE (Advanced) 2014, Paper-2, (3, —1)/60]
(A) 1051 (B) 1106 (C) 1113 (D) 1120
Ans. (C)
A+x2)*(1+x3) (1+xH)12(1-x2)*
(1-x2)*
Coefficent of x' = (1 —x8)* (1 + x*)8 (1 + x¥)7 (1 — x3)~*
= (1 —4x8) (1 + x4 (7x3 + 35x%) (1 — x?)~*
= (7x3 + 35x° —28x"") (1 + x*)8 (1 — x?)*
Coefficent of x® = (7x + 35x® — 28x8) (1 + 8x* + 28x8) (1 — x3)~*
= (7 + 35x® — 28x® + 56x* + 196x8) (1 — x?)™
Coefficent of t* = (7 + 5612 + 35t + 168t*) (1 —t)*
=7-7C,+56-5C,+35-“C,+ 168
=245 +700 + 168 = 1113.
A+ x2)* 1+ x3)7 (1+ x*)'3(
(1-x2)*
1 =x8)% (1 + x4 (1 +x%)7 (1 —x2)=#3H x'" & ol
= (1 —=4x8) (1 + x4 (7x® + 35x%) (1 — x?)~*
= (7x% + 35x° — 28x™) (1 + x*)8 (1 — x3)*
(7x + 35x6 — 28x8) (1 + 8x* + 28x8) (1 —x2)4 H x& &1 [oTTh
= (7 + 35x8 — 28x8 + 56x* + 196x8) (1 — x2)
(7 + 5612 + 35t + 168t*) (1 — 1) # t* FT Yol
=7-7C,+56-5C,+35-%C,+ 168
=245 +700 + 168 = 1113.

Sol. Coefficent of x'' =

Hindi

2,14
1-x7) H x'" @l qolich



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) .o(1 +x10) & IR F x° & ol & 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)2°+....... + (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 <gAaw g9cAe qunie (smallest positive integer) © b

(1+%)2+ (1 +X)%+...... +(1+x)%2+(1+mx)®® AR d x2&l Il (3n + 1) 'C, [l grcdsd quiie n & forg

Ans.
Sol.

10.

Ans.
Sol.

2| 9 n P AN B

5

Coeff. x2 &1 ol

2C, +3%C, +'C, + v +%C, +%C, m2=(3n + 1) ¥'C,

3G, +3C, +4C, + v +%C, +%°C, m2=(3n +1)5'C,

"C,+"C_, = "C, = %G, +%C,.m2=(3n+1)°C,

5003+5°CZ+(m2—1)5°CZ=3n.%1.5002+51CS =  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 & Ui 81 & fW m2 &1 =YAqH A n = 5)

Let X = (1°C1)2 + 2(19C2)2 + 3(°C3)? + ....... + 10('°C10)2 where °Cr, r € {1, 2, ....... , 10} denote binomial
Xis . [JEE (Advanced) 2018, Paper-1, (3, 0)/60]

coefficients. Then the value of 1
1430

AT 5 X = (19C1)2 + 2(1°C2)2 + 3(1°Cs)2 + ....... + 10(1°C10)2, 8T 19Cy, r € {1, 2, ....... , 10}, 8" 1thrl’ciff '
(binomial coefficients) @1 geIid 8 | T4 ﬁ X BT 719 B |
(646)

10 10
X= Zr. °C.."°C, =10.z 9CH.”’C104= 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
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1=

Sol.

Sol.

Hindi

10 10 10
Let S, =Z:1j (i-1) *C,S,= 2j 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
A S1 = JZJ (-1 10015 Sz = 211 ij il Ss =,-Z'1j2 10Ci'
= j= =

UHAT -1 : S5 =55 x 29
THYUT-2: S; =90 x 28T S, = 10 x 28,
(1) 9HYH-1 T B, IHYF-2 9 2 ; IHYA-2, THA=-1 &1 Hel A=A 78l 7 |
(2*) IHUF-1 T4 B, THI-2 fyeat g |
(3) ydmerH-1 fiea &, UHYH-2 9 2 |
(4) UHUF-1 9 B, UHIF-2 T © ; UHYH-2, UHH-1 I Tl ARAT B |
o . 10(10-1) 5C

S, = Z -1

i Ciagen
10
= $=9x10>°%C, =  §=90.2
j=2

S, = j.Egcj_1=1o.29
i1 J
o o N 0 10 1o 108 109
S,=> (-1 +)"°C, =D i(i-1"C+>j°C, =90 > *C,,+10>.°C,,
j=2 j=1

j=1 j=1 j=1
10
=90 x 28 + 10 x ZS C,, 22=(45+10).2°=(45+10) . 29 =55.2°
j=2
so statement-1 is true and statement 2 is false.

ATy HYF-1 T B AT U - 2 3T ¢ |
Hence correct option is (2)

I 9a fdwea (2) & 1

The coefficient of x” in the expansion of (1 —x — x2 + x%)¢ is : [AIEEE 2011, (4, -1), 120]
(1 =X=x2+Xx3)6 % TAR H X7 BT YONF 2

(1) 144 (2)-132 (3*)— 144 (4) 132

(3)

(1 —x—x2 +x3)8
(1—x)8 (1 —x?p°
(6C,—8C, X"+ 8C, x2 — 6C,x3 + 8C x* — 6C,x° + 8C.x®) (°C, — 6C,x? + Cx*—6C X8+ 6C X® +............ + %G x1"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 +x3)8
(1=x)° (1 —x3°
(°C,—°C, X"+ 8C, x2 — 6C X3 + 6C x* — 8C,x® + 6C.Xx®) (°C, — 6C,x? + SC x*—C X8+ 6C X® +............ +6Cx'2)
X7 @I Uli6 = C,°C,— C,°C, + ¢C,°C,
=6x20-20x 15+ 36



3=

Sol.

Hindi.

Sol.

Sol.

=120 - 300 + 36

=156 — 300
=— 144 Ans.
2n 2n
If nis a positive integer, then (\/5 +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 e 8, @ (VB +1) —(VB-1) -
(1*) T URAT F&=T B | (2) v favd gquiie 2 |
(3) U& &9 99U 2 | (4) g YUTTRT B BIE TN TH GRAT FEAT 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— (B — 1)
=2[2nC1(\/§)2n—1+ enC, (\/g)zn-s*_ G, (\/g)zn-s*_ ________ ]
= f& U@ sy | g |

10
The term independent of x in expansion of X+ _ XA is :[AIEEE - 2013, (4, —1),120]
2/3 _ /3 172
X7 =x""+1 x-X
X+1 x—1)° . .
( eI 1/2j ® TR H X A WS U § [AIEEE - 2013, (4, -1),120]
X“P—=x"C+1 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 . = IOCr (X1/3)10—r (_ X—1/2)r
10°r r g = 20-2r-3r=0
3 2
= r=4
_ 10x9x8x7

T, =1C

= =210
5 4 4x3x2x1

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 [Binomial Theorem] [JEE(Main) 2014, (4, - 1),
120]
IR (1 + ax + bx?) (1 —2x)"*H x B Gd § YAR | X3 TAT x* M S ol 4 &, a1 (a, b) I_IER 83—
[Binomial Theorem] [JEE(Main) 2014, (4, — 1), 120]
272 . 272 251 251
(1) (1 4’?) (2 )(1 G’Tj (3) (1 G’Tj (4) (1 4’?)
Ans. (2)

(1 +ax + bx?)(1 — 2x)®
coeff of x3aT ol = 8C (—2)° + a.(2)? . 1°C, + b.(-2). *C, = 0
coeff of x*@T ol = 15C,(— 2)* + a(~2)° . ¥C, + b(~2)? . *C, = 0



6.=

Ans.
Sol.

Ans.
Sol.

8.»

Ans.
Sol.

= 51a — 3b = 544 and 3k 32a — 3b = 240
Subtracting we get TeT™ TR YTl BT £ 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 & quiels 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)
(1-2J%) " = C,=C, 2Vx + C, (2Vx) +.....+ Cy(2Vk)"

(1+2V%) "= C,+ G, (24%)+ C, (23] +.....+ Cy(20x)"

Putx = 1 3@ ®
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+izj X0 & TR § U] & AT 28 &, A 39 YAR H 3T aTd |l U&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 B @l 2N + 1 8 (A M) weg o {6 Ukl @) A v 2 o usl & s & JgER Bd
o )|
Ugl Bl |l = "2C =28 n="6

2
TSI BT AW = 3 = 36 = 729
X=13E9 W

The value of (3'C1 —19C1) + (3'C2 — 19C2) + (3'C3 — 1°C3) + (2'C4 — 19C4) +........ + (?'C10—19C10) is
(21C1 — 19C1) + (3'C2 — 1°C2) + (2'C3 — 19C3) + (2'C4 — 1°C4) +........ + (2'C10 — 1°C10) BT 9 B—
[JEE(Main) 2017, (4, — 1), 120]

(1) 221 — 211 (2) 221 — 210 (3) 220 — 29 (4) 220 — 210
(4)
(3'C1+ 2'C2+ 2'C3 +....... 21C10) — (19C+1+ 1°C2+ 10C3 +....... 0C10) = S1—S2
S1=21C1+21C2+2'Ca +....... 21C10

1

Si= %(21C1+21Cz+ ...... +21C20) = — (?'Co +2'C1+ 21Ca +...... +21C20 + 21C21 — 2)

2
Si=220—1
S2= (10C1+ 19C2 + 10C3 +....... 10C10) =210 -1
Therefore $9feTY, S1— Sp= 220— 210



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

(x>1)is [JEE(Main) 2018, (4, - 1), 120]
5 5
(x+\/x3—1j +(x—\/x3—1j ,(x>1)® yaR § wft v ardi arel ugi & Oidl B A §
(1) 1 (2)2 (3) -1 (4)0
Sol. (2)
5 5
(x+\/x3 —1) +(x—\/x3 —1)
=(T1+Te+T3+Ta+Ts+Te)+ (T1—=T2+Ts—Ta+Ts—Te)
=2(T1+T3+Ts)
2 4
= 2( 5Co(x)5 + 3C2(x)? [\/XS —1) + 5Ca(x)? ( x3 —1)
=2(x5 + 10x3 (x8 =1) + 5x (x8 + 1 =2x3)]
=2(x5 + 10x5 — 10x3 + 5x” + 5x — 10x*)
=2(5x” + 10x8 + x5 — 10x* — 10x3 + 5x)
sum of odd degree terms fays &1d & UGl &1 ATHT =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]
403
If 21—5 BT fA=TTcH® A1 (fractional part)— 2 Al k SRR &—
(1) 14 (2) 8 (3) 6 (4) 4
Ans. (2)

203
Sol. {2—}
15

8.2200 — 8.16%0 = 8(1 + 15)%0 = 8(1 + 15)
hence remainder is 8. (37T ATHA 82 )

20 20 3
1. If Z[ZOC §|"1C j =% , then k equals : [JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120]

20 20 3
afe z[LJ _ K ke

ZOC 20 Ci_1 21
(1) 50 (2) 400 (3) 200 (4) 100
Ans. (4)
20 200 3
Sol. L
o ;(ZOCi +20 CHJ
20Ci7 ZOCF |
Now 319 20Ci+2010i—1 = 21Ci1 :E
Let given sum be S, so A fe T A S, @9
z (i) _ 1 (20.21 100
213 (21 2 21

Givenﬁmmﬂ%‘ﬁﬁ8=%3k=100

12.n  If i{sOCr.so"Czsfr} =K(*C,), then Kis equal to :
r=0



120]

Ans.

Sol.

13.

Ans.

Sol.

25
afe Z{SOCr'507rCZS—r} :K(SOCZS) g, @ K s}eR 2 :[JEE(Main) 2019, Online (10-01-19),P-2 (4, — 1),
r=0

(1) 225 (2) 225 — 1 (3) (25) (4) 22
(1)

25

ZSOCr 5040254

r=0

_ i 50! (50-r)!

- &r(50-r)!(25-r)l(25)!

& 50! 25
gr!(25—r)!(25)!25!

25
50 25 50 25 1 (50
Cos Z C, = " Cpx2 _k( Czs)

r=0
=>k=2%
2 n
LetSn=1+qg+Qg?°+.... +qg"and Tn=1+(q7+1j+(qT+1j ++[qT+1J .

where q is a real number and q=1. If 191Gy + 19'C2. Sy + .....+ 19C+01.S100 = aT100 then o is equal to

2 n
AT Sn=1+q+Q?+....+qdMTa=1+ (qTHj+ (QTHJ +oF [qTHJ . S8l q U qr&ifdsd a0

g aar gq=1 X 101C1 + 191C2 . Sy + ...+ 191C101.S100 = aTio0 A o TR & —
[JEE(Main) 2019, Online (11-01-19),P-2 (4, — 1), 120]

(1) 200 (2) 228 (3) 2100 (4) 202

(3)

101 1 101 10

2 .11 !
;101Crsr—1 _ ;“1010er1 -5 {Zmeqr_ZmCVJ _ —1((1+q)101—1—21°1+1)

1
r=1 r=1 a-
q+1 101 iy
2 1

_ 101 _ 101
T _q_1((1+q) 2107)
2
o [(1+g)'0-2"9) A1 101 5101
= 2100[ q-1 —q_1((1+q) -2 )

= Hence 31a: o = 210



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 C1 CZ C49

Ans. 22100

(x+%} [x+22%j [x+32c—3j ........ [x+502%]frx49 ®1 Ul S DI | (STef C = °C )

0 1 Co 49
50 50 50
Sol.  Coeff. of x* = [&+22&+32%+ ............. +50° h) = Z:r2 = C =Zr2(50_r+1j
CO C1 CZ C49 r=1 Cr4 r=1 r
50
=Zr(51_r) _ 51x50x51 50 x51x101 _ 22100
- 2
r=1
6
6 2
2. The expression, (\/2x2 +1442x2 —1) +£ J is a polynomial of degree
\/2x2 +1 +\f2x2 -1

6
. 6 2
&t (v2x2 +1++2x2 -1 J{ J fh<7 |1 BT Yd 9guT 8
( ) V2x2 +1++2x2 —1
Ans. 6

(\/2x2+1 - \/2x2—1) i

(2x2+1 — 2x%2+1)

s [2
Sol. (x/2X2+1 . J2x2—1) N

(J2x2+1 ‘ «/2x2—1)6+(x/2x2+1 - «/2x2—1)6

2(°Co@2® +1° +Co2° +17(2° 1) + °Cy (2 +1)(2F -17+°C5 (22 -1)°)

clearly ‘6’
6

(2 (foF1 - )

Hindi (\/2X2+1 + «/2x2—1) + > >
(2x“+1 — 2x°+1)

6 6
(«/2x2+1 + «/2x2—1) +(\I2X2+1 - «/2x2—1)
2(6C0(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§ x° F1 Told M DY |
Ans. 60
Sol.  Co-efficient of x5in (1 +x2)° (1+x)* = *C, .°C, + *C; 5C,=40+20=60

Hindi (1 +x2)5 (14+x)* ¥ x5 &1 Tlie = *C, . °C, + *C3 °C, =40+20=60



5
4. Prove that the co-efficient of x'5in (1 + x +x% + x*)"is 2”015_3r”0r .

r=0
5
g BIRTT B (1 +x +x2+ x4 B AR 4§ x5 B 1llTr'r?:EZ:”C15_3r"Cr 2
r=0
Sol.  (1+x+x3+xH)"=[(1+x)(1 3= (1 +x)" (1 + x3)"
power of x in (1 + x3)" expansion is multiple of 3
so possible cases to get x!° are :-
(9n) (1 + x)N an(1 + x3)n
U U
nC15 x15 nCO (XS)O = nC15 . nCO x15
nC12 x12 nC1 (X3)1 = nC12 . nC1 x15
”C12X9 ”C2(X3)2 = ”Cg.”C2X15
nC6 x6 nC3 (X3)3 = nCG . nc3 x15
nC3 x3 nc4 (X3)4 = nC3 . nc4 x15
nCO x0 nC5 (X3)5 = nCO . ”C5 x15

coefficient of x15 is
nC15 . nCO + nC12 . nC-I + an . nCZ + nCS . nCs + nC3 . nC4 + nCO . nCS
5
Z "Cy5_5-'C, hence prooved
r,=0
Hindi (1 +x+x3+xH0 = [(1 + x)(1 &x3)]"= (1 + )" (1 + x3)"
(1 +x3)N3H x o1 &1, 3HT IO B |

x15 @1 |uifa Rerfa
(9n) (1 + x)N an(1 + x3)n
U U
nC15 x15 nCO (X3)0 = nC15 . nCO x15
nC12 x12 nC1 (X3)1 = nC12 . nC1 x15
”C12 x9 nC2 (X3)2 = ncg . nC2 x15
nCG x6 nC3 (X3)3 = nC6 . nC3 x15
nC3 x3 nc4 (X3)4 = nC3 . nc4 x15
nCO x0 nC5 (X3)5 = nCO . ”C5 x15
x15 @1 Ui B |
= NCy45.Cy+ "Cyp."Cy + NCq."Cyp+ NCq."C4 + Cy. 'Cy + "Cy . 'Cs
5
= Z:nC15_3r_”Cr ara: fag gom
=0
. . . o (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

aﬁnwmﬁw%am@%ﬁwwﬁxrmgwﬁzn (x| <1) g a9 g @Y r>n

- X
1—-x)"(1+x)
1+ X+ X3+...00) (1 +x)"
Yy=(1T+xX)"+x(1T +xX)"+x2 (1 +X)" + ....

Sol. y=(
y =

Co-efficient of x" =
"C,+"C_, +.."C,=2n



r>n (As"C_,)=0
y=(1=x)"(1+x)
y=(1+X+x+...00) (1 +x)"
y=(1+X)"+x(1 +x)"+x2 (1 +xX)" + ....

Hindi

X BT UMD =
"C,+"C_, +..."C,=2n
r>n  (As"C,,)=0
6. Find the coefficient of x" in polynomial (x + 2™'C) (x + 2C,)........ (x +21C,).
FgUS (X +2m1C)) (X +21C,) .. (x +21C ) { X" BT YUTP Hd DI |
Ans. 220
Sol.  Co-efficient of x» =2'C_ +21C, + ... + 2*C_= 2%
Hindi x" &1 Ulie = 201C +2™1C, + ..... + 2™1C =22

n r—1
7. 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. 4r-3n
n r—1 n r—1 n
Sol. > "C, "Gy |=D."C, D."Cp2® =) "C, [C,+C, 2+ o +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 + 2.34....... (k+1) + e +nn + 1)...... (n + k =1), §(n) =n and S(n)

=1+ 2+ + nk,
To obtain value B(k, n), we rewrite B(k, n) as follows

B(k,n) :k![kck + 90, + K20 4o + ”*'Hok] =k!("*Cs )

k+1
where an:n—!
k! (n—k)!
k,neN® forg aRuifda fear omar & f&
B(k, n) = 1.2.3......... K + 2.34u(kt1) + oo, + 0N + 1)e(n + k = 1), S(n) = n T S (n)
=1k 24+ ... + nk.

B(k, n) &1 A A0 &1 & forg B(k, n) &1 7151 ydR g foraq =
B(k,n):k![kck+ G, + K20, +, + ”*"*‘Ck]:k!(”kckﬂ)




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) = Tn?+Xn
=2n(n+1)

=12+23+34 +......... +n(n+1)
=B(2, n)

Prove that g SIST 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) +.........

k1G, S,(n) +'C,, Sy(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) +wernee

“1G, S,(n) +¥1C,., Sy(n) = (n + 1)< — 1

k+1
(1 +x)<+1=x1C,_ +1C, x + 1C,_, x2 +*1C,_, X* +......... +K1C, Xk
Put X=1,2, ..., NI R
k+1 — k+1 k+1 k+1 2 k+1 3 k+1 k+1
261 =G+ G, .1 +1C,_ 12+ 1C . 1% +......... O L

k+1 — k+1 k+1 k+1 2 k+1 k+1
3t =k1G, _, +1C, .2 +1C,_, .22 +........ + 1G24

(1T+n)t =G, +%1C .n+*1C,_,, nP+........ + K1G, it

k=1
261 4 BT + (1 +n)et =x1GC, . S (n) +*1C, S,(n) + *'C,_, S,(N) + .evves +41C, S,y (N)
2% 4 3 4 + (n+1)" =G, S (n) + *'C,_S,(n) +........ + G, S, (n) + 1%t 4 21 4 31 4
nk+1
So (n+ 1)« =1
(1+x)k+1=x1C,_, +*'C, x +*1C,_, X2+ 1C,_, X® +......... + [1G ) Xkt
x=1,2,.....,n &I W
21 =G+ G .14+ 1C,_ 12+ G, . 1% +......... O L
31 =k1C, _, + G, . 2+1C,_, .22 +........ + K1C,, 2k
(1+n)t =G, +<1C .n+*1C,_,, n?+........ + kG, Nkt
261 4 BT + (1 +n)et =x1C,_, S (n) +*1C, S,(n) + *'C,_, S,(N) + .eevee +41C, S,y (N)
2% 4 3 4 + (n+1)" =G, S (n) + *'C,_S,(n) +........ + G, S, (n) + 1%t 4 21 4 31 4
nk+1

@ (n+1)er—1

Show that 25" — 20" — 8" + 3", nel" is divisible by 85.
yefRfa HIfSY f5 25" - 20" -8+ 3", nel*, 859 Wy B |
85=17x5 (Both are prime number)
25" = (20 + 5)"
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



Hindi 85=17x5  (QHI T A&AY R 1)
25" = (20 + 5)" TAT 8" = (5 + 3)"
At WedAl (20 +5)"—20"— (5 +3)"+ 3", 59 WIST &
q: (17 +8)"—8"'— (17 +3)"+ 3", 17 957 ¥ @ old 85 WY R |

n+ 102
n
12. Prove that "C, ("C,)? ("C,)........ (C,)n S{nz J .
+

Sol. AM >GM
"C;+2."C, +3."Cg +....... +n"C

1+2+3+........... +n
n2'.p " 2 m
_ e = 2 [n n n
T \/01.( o) J— ("c.)
n(n+1)
n n 2 n n 2n 2 n(n+1) _n+l
Ci("Cz) wn("Ca) S(n+1 Also=—— =" G,
1/n
13. If p is nearly equal to g and n > 1, show that (?Hi) er(r(]n _1;();] =(%j . Hence find the approximate
n-1)p+(n+
99 1/6
value of | —| .
101

1/n
Ifd p, q & AT RWER 8 T n > 1, uelRia #Ivg & (n+1) p+(n—1)q=(gj . 3@ AR |
(n—Np+(n+1)g \q

99 1/6
( j &1 fArpeaq 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 -

(+) p + (-1 q_(+) @+h) + M-D a (. o p
(n-Np + (n+1) ¢ (n=1) (g+h) + (n+1) q

1 1/n 1/n
_.2ng+(n+l) b (L (net) A (n=1) ) L h (b (P
2nqg + (n-1) h 2nq 2nq nq q q

putp=99 ,q=101 andn=6
(6+1) x99+ (6—1)x101 99 \"® 1198
(6-1) x99+(6+1) = 101 =[Wj ~1202
Hindi #H1f% p = g + h (A1), ST&f h 3a41 BIel ® f& g9@ a3 qo1 g 91 °1rdl & 9 vd #19 9dd g, dl
(n+1) p + (n-1) g (n+1) (g+h) + (n-1) ¢
(n-p + (n+1) ¢ - (n=1) (g+h) + (n+1) q

1 1/n 1/n
_.2ng+(n+) h (L (net) A (n=1) ) L h (b (P
2nqg + (n-1) h 2nq 2nq nq q q

p=99 ,q=101 @A n=6 &I R

(“p=9q+h)




(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+83x)" 2+ " Cp (1+3x)* 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 (”C03“ 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+Cix+CXx%+ ....c... +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.2"-14+2n.2"-1 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 qI8 fqhAT PR W
(T+x)"+x.n(1+x)""1=Cy+2.C;x+3.C, x2 + ........ +(n+1).C x"
ART X ¥ UM RS JTHeAT B W
A+x)"+nx (T +x)"""+2nx (1 +x)"""+n(n=1)x2 (1 +x)"72=Cy + 22C;x + 32C,x? +...+ (n+1)?
C.x"
X=13@T R
g S=2"+n.2""4+2n. 2" "y n(n-1)2n-2
=2"-2[4 +2n + 4n + n2—n]
=202 (n+1) (n +4).

16. If(1-x)"=ay+a;X+a,x2+agx3 +........ , find the value of, a5 + a; + @, +....... +a,,.
(1-x)"=ay+a; x+a,x2+a;x3+....... ,8p+a; +ay te... +a, 1 A A FRI—
2n)!
Ans. ( )2
(n!)
n
Sol. (1-X)"=ay+a;Xx +aX+....... a X" = Z MG X!



17.

Sol.

Hindi.

18.

Sol.

Hindi.

19.

Sol.

Hindi.

—n-1 n n+1 2n -1

=N=1C, _+"C_1+"*1C, _ 1+ e + Ch_4

_n n n+1 2n-1 —2n n n — n+1
="C, +"C_, +™1C,_ + oo +2-1C  =20C {"C,+"C,_, ="1C}

32
Find the remainder when 32%% s divided by 7.

3232 1 73 W 2 T Svwe T B
Ans. 4
3232 _ (25)32 = 2160
(3-1)160 =3% +1
32
303277 _ (25)Br+1) = 2150 +3)+2 — 4 (23)6M+1) = 4(7 + 1)B = 4(7p + 1)
o remainder is 4
3232 — (25)32 = 2160
(3-1)160 =3% +1
32
303277 _ (25)@+1) = 2151 +3)+2 — 4 (23)(51+1) = 4(7 + 1)P = 4(7p + 1)
: ATBA 48 |

If nis an integer greater than 1, show that : a - "C,(a-1) + "C,(a-2) —..... + (-1)" (a—n) = 0.
IR n (> 1) TP Ui 8 9 UeRid ST : a - "C,(a-1) + "Cy(@-2) —..... + (-1)" (a - n) = 0.
S=a['C,-"C,+"C,....... +(=1)""C, ] +"Cy—2."C, + ....... +(=1)"+'nnC,

(1=x)"="Cy—"Cyx + "C,X2 ............ + (=1)n."C, x"
N(1=x)"=1=="C, + 2. "CoX + ......... +(-=1)"nnC, x"~1

put x =1

thenS =0

S=a['C,-"C; +"C, ....... +(=1)"nC, ] +"Cy—2."C, + ....... +(=1)"+'n"C,
(1=x)"="Cy—"Cyx + "CX2 ............ + (=1)n.nC, x"

N1 =x)"=1=="C; + 2. "CoX + ... +(-1)"nnC_ x"-1

X =13@T W

9 S=0

If (14 X)"=py+ Py X+PsX2+ Py X3+ , then prove that :

AR (1 +X)" = Py + Py X + Pp X2 + Py X3 ..., TG G IR

(8) PPyt Py = 272 c0S T (0)  Py= Pyt Pg— =272 sin LT
(1+x)"= p0 + PX + PoXZ s
(1 =X)"=Ppg—PiX +PoX? ceecerene
(T+x)"+ (1 —X)"= 2[pg + Pp X2 + PXt + e ]
Putx =i
L an
then py— P, + Py -ovveee i L) on2 gos 1T

2
and (1 +x)"— (1 =x)" =2 [p;X+ PsX® + .oeee ]
= w - 2”/2 Slnﬂ_TE
i

= X)"= Py = P1X + PoXZ e
1T+X)" + (1 = X)"=2[py + Py X2 + PgX* + weeee. ]



20.

Sol.

21,

Sol.

Hindi

Td Py—Po + Py weeeeee = 5 N2 cos
3ﬁ‘\’(1 +X)I’l_(1 _X)n =2[p1x+ p3x3+ ......... ]

AN 4 an
TPy =Py + Pg oo _ 00 2i(1 " _ one sin%

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

i &1 & afd (1 + x)20 & JAR 3 JIHdH ug &1 [one 91 Ifead &, al 'x ' &1 74 BLLES

n+1
Eﬁld%ﬁaﬁﬁl

Middle term has greatest co-efficient in this case sor=n
HeY U Pl UNh HewH Bl o | ok 59 Rafd H r=ng

po| 20t 2l 20t = 2 and@en K< 14t
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)p] — 2p+1 is divisible by p, where [ ]
denotes greatest integer function.

frg o)1 5 afe 'p', 2 QA IS TP oMy G L, Al [(2+£)P] — 20+t | p 3 fawifra &rm, e L]
wEaH qUIid weld 2 |

[+ By | -2+

Let (B +2P =1+fso [(\/5+2)P]=1, where Iis an integer and f < (0, 1)
(V52 =f'e (0,1)

2[PCy 2P + PC2P2 (B2 + ...l =T+ f—f'

=f'—f=0 =f=f'" = [(2+5)P] —2P+1 = 2[PC,2P + PC,2P25 + ........ ] —2p+

= PC,2r 1.5 +PC,2P35%2 + ...
This is always divisible by p because for a prime number p, PC (1 <r < p) is always divisible by p.

[(2+\E)P] _ op+

1 (VB +2P =1+fgaferg  [(B5+2P]=1, 5 1T® gurie & o f e (0, 1)
(V5-2P =f'e (0, 1)

2[PCy 2P + PC2P2 (B2 + ..l =T+ f—f'

=f'—f=0 = f=f'" = [(2+5)P] - 20+

= 2[PCy2P +PCy2P25 4 ........ ] —2p+1

= PC,2r 1.5 +PC,2P3 52+ ...

qE BAM p A ARG & IS T oTog =1 pag PC(1 < r<p) Gxd p A AIRTd 2 |




n r r
22, If Z (=1). nC, { ! +3—+7—+ ........ to m terms }: k[1 —L] , then find the value of k.
r=0

2mn

g Zn: (-1)."C, {l+i+7_r+ ........ mUsl d&b :I:k(1—2r:—n]€ifﬁ K T A9 SITd DI |

0 2( 22I’ 23(
Ans. 1
2" 1
: 1 (3Y 7YV
Sol. -1)."C, | —+|— — |+ e .m terms
3 e (3] -
n 1 3Y
= Z 1) "C,—+(-1 ”C,(—] Fovennn m terms
r=0 2!’ 4
1 1
=[nCO_nC1 (EJ'FHCZ [—j [ S ]+
["Cy—"Cy +"C, +.....] +.....m terms
1
n n n 1_7
=(1—1J (1—§j +(1—Zj + e mterms = — 2™ = 1 [1— 1 j
2 4 8 1_i 2n_1 2mn
2n
X 1 (3Y 7Y
Hindi. (=1r.nC =[—+(—j +[ —] + e m terms}

_ (1_9” ; (1_§j” ; (1_§j”+ ______ m 7

1

1 1_2mn 1 1- 1

| 1| 2n-rl2m
2n

2
23. Givens =1+qg+q?+..... +qn&8”=1+qT+1+(qT+1j+

2
prove that "*'C, + "1C,.s, + ™1Cg.5, +....+ ™1C,,;.5,=2". S
2 n
aﬁ{sn=1 + 9+ Q% +.... + Q" AT Sn=1 + q; 1+ (q; 1j +....+(q; 1j ,q=# 18,
fag &1 & "1C, + ™1C,.s, + ™1Cy8, +..t ™1C, 4.5, = 2" S,
n+1
(q+1j ’
n-+1 Ty N
Sol. s =2 1 and air S, = \2 )
g-1 q+1 1

2



24.

Sol.

Hindi.

25.

Sol.

Hindi.

1C, + M™1C,8, + o +M1C, ;s

2_
=™1C, +'”+1C2{qcI 11J+ ........... +™1C 4 d

[(1 +q)™1 = 1 —20+1 41] =

1 1
q-1 q-1

[(1+q)n+1 — 2n+1] =

ﬁ [n+1C1q + n+1Czq2 + .+ n+1Cn+1qn+1 — n+1C1 - n+1C2 _ = n+1Cn+1]

(q_2"_1Jn+1_1
Ve | on-ms

q-1 ' "
2

If (14x)15= Cy + C;. X + C,. X2 +.... + Cy5. x5, then find the value of : C, + 2C5 + 3C, +.... + 14C,;
e (14%)15=Cy + C;. X + Cy. X2 4. + Cyg X198, 1 Cy + 2C5 + 3C, +.... + 14C,; BT HIH S BN |

Ans. 212993
(1+x)®=C,+Cx+ ......... +C X"

Divide by x & then differentiating both side
(1+x)"® _ Gy
X

+C,+Cx+Cx2+ ....... +C x™
X

1 (1+x)'°

. —15(1 + x)1 — - S
X

2
2 X2

X

X A AT PR Q1 Gell BT Tadheld B IR

15
(1+x) =& +C, +Cx +Cx% + ....... + C,x"
X X
15
. l15(1 + X)) — Sht . &“‘Cﬁ -----
X x2 x?

X=1%G9 W C, +2C, + ccouen. +14C, = 15.214 - 215 4 1

_q\n+1
Prove that, 1 "Cy— gnCQ+ §”C3— inC4+ ..... +( 1 N 0= L
2 3 4 5 n+1
1 2 3 4 (-1)"""n 1
f : — nC,— =C,+ ="Cy— —"C, +..... "C.=
g R 19 2 5 "Cim 3"t 7 "Cam 50t 17"+
(14x)"=Cy + Cyx + CoX? + ... +Cx"
=n(1+x)"1=C, +2.Cx+3.Cx2 + ....... +n.C xn
Now multiply by x & integrate from 0 to x
N(1 +x)"1. x = Cyx + 2C,X2 +........... +nCx"
s 4 1+x)"7 -1
S G 28 36 L6t g ()
3 4 n+1 n+1
Putting x = —1
&_ECZ +§C3 Rl TTTTTI :L
2 3 4 n+1
(14x)"=Cy + CyX + CoX? + .o +Cxn
=>n(1+x)"1=C; +2.C,x+3.Cx2 + ....... +n.C x™1

X ¥ oM FRS 0F x AR § FHIGAT A TR

n(1 +x)"1. x=Cx + 2 CoX? +........... +nCx"



4 _1 n+1 _1
= Ciye 26X 3G £ o x™ = x(14x)n — (1+x)
2 3 4 n+ n+1
X =—1 & R
& —ECZ +§C3 i, = L
2 3 4 n+1
n
26. Prove that Zr2 "C,prq"~"=npq+n%p?ifp+q=1.
r=0
n
fag a1 1P Zrz "C,p'q"~"=npq + N2p2 BT, Saf p+q=172l
r=0
n n
Sol. Zr2 "C. pgT=n. Zr -1C._ pgn-
r=0 r=0
n n
=n. {Z(r—ﬂ TGP ) prq”"}
r=1 r=1
n n
=n |:(n_1)p22n—20r_2pr—2qn—r +pZn—1Cr_1_ pr—1qn—r:|
r=2 r=1
=n[(n—1)p*(p +a)"*+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)2"3
g SIfST & : (n-1)2 C, + (n=3)2 C5 + (n-5)2. Cg +.... = n (n + 1)2-3
Sol. (n-1)2"C, + (n—=3)2"C5+ (n—5)? "Cg +......
=n2("C, + "C4 + "Cg + ........ )—2n ("C; + 3"C; + 5"Cg + .....) + ("C; + 9"C4 + 25"Cy + .....)
=n2.2"=1-2n2("1C, + "'C, + "1C, + ....) + N("'Cy + 3™1C, + 5™1C, + .....)
=n2.2"-1-2n2 (2"-2) + n("'Cy + " 'C, + " 'C, + ....) + N(2"'C, + 4™ 'C, + 6 "1Cy + ...... )
=n2.2n-1-n2. 2n-14n.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 ,
fg ®A "C, + 2 "+1C, + 3 ™2C, +....... +(n+1) 2C,="C,,+(n+1) 22+'C_,-2™1C ,
Sol. Let "C,+2. "*1C, + 3. ™2C, +....... =S
S = co-efficient of x"in (14+x)" + 2.(1+x)™1 + 3.(1+X)™2 + ...............
Let S'=(1+X)"+2(14+x)™" + 3(14x)™2 + ...+ (N+1)(14X)2" e, (1)
(14x) 8" =(14+x)™1 + 2(14x)™2 4 .+ (n+1)(14x)2+1 2)
(1-02):
X 8= (14+xX)" + (1+x)™1 + .+ (14X)2 —(n+1)  (14x)2n+1
n+1 2n+1 n 2n+1
= xS = (141" {—(”X) 1} (et g s X (00 (e HT+X)
X —X X
Now S = co-efficient of x"in §'
=7 2r'H—1Cr+2 + rlCr+2 + (n+1) 2rH—1Cr+1
Hindi. 791 "G +2. "+1C, + 3. ™2C +....= S

S = (1+X)" + 2.(14X)™1 + 3.(1+X)™2 + .o, H X BT qOlD
AT S' = (14+X)" 4+ 2(14+X)™1 £ 3(14+x)™2 + .+ (n+D)(14+x)20 (1)



29.

Sol.

30.

Sol.

Hindi

(14x) S"=(1+x)™1 + 2(14x)™2 + ...+ (n+1)(1+x)2™1

(1)-():

=X S"= (14+x)" + (1+x)™! + .+ (14x)27 —(n+1)  (1+x)2"+1
==X 8 = (14x)" { } — (1) (14x)2T =S =

9 S=S'H X P YD
- 2n+1Cr+2 + nCr+2 +(n+1) 2r‘|+1Cr+‘1

(1+x)2™ — (14 x)"

. (n+1)(1+ x)2™!

If (1 +x)"=Cy+ Cyx + Cyx2+...... + Cx", show that form > 2

Cy—=Cy +Cpmrroceees + (= 1)M=1C_ _ = (1)m=1n-1C__ .

& (1 +x)" = Cy + CyX + Cox2 +...... + C x" 81, aI yalRid @IfSTg f& m>29 forg

Co—Cy+Ch—nnns +(=1)m=-1C _,=(-1)"-1"n-1C_ _,.
(x = 1)1 = Cox"— Cx"" + Cx"2 — Cox" 3 +......+ (-1)™1C, _,
1-x"
= =T +X+X2+ o, + xm-T
1-x
Cy—C;+Cy—Cy + oot (-1)™'C, _,
. 1-x"
= Co-efficient of x"in (x —1) ]
-X
= Co-efficient of x"in (x™—1)(x—1)""
= Co-efficient of x"=m in (x —1)"-1
- ( 1)m—1 n—1C
(x=1)"=Cyx" — C1x”—1 + Cox"2 — Cox™3 4.+ (-1)™C, 4
1-x"
= =T +X+ X2+ o, 4+ xm-T
1-x
Cy—-C,+C,— C3 + et (=1)™1C .,

=<—>11c

Xn—m+1 +

X



31.

Sol.

32.

Sol.

If (1+x)"= Cy + Cyx + C,x2 +.... + C x" then show that the sum of the products of the C;'s taken two at

<G is equal to 221 __ant

a time, represented b .
P yOsi<jsn 2 (n1)?

& (14%)"= C + C;X + Cox2 +.... + C, x" 79 &3l & & C/s B U A1 v WR S YUAHA B
dm it = = 9 grer e g g oo 2N g qee g

0<i<j<n 2 (n1)?
(1+x)"=Cy + Cyx + .... + G, x"

2n C
=25 =2"-2C_ =8=21___-N

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 + a8, —.... + Ay _p 8y, = @
(i Ey=E,=E;=3""; where E;=a, + ag+ ag+...; E,=a, + a, + a, +..& E;=a, + ag + ag +...

I @y, ay, Ay, (1 + X+ X)) TAR H X PI gl g3 Ul & Jod g, ol g o P .

(i) aga; —a;a, + a3 —....=0

(ii) Agay — 8485+ Ap8y —eeeeo + 8oy _p Ay =8, 4
(iii) E,=E,=E;=3"", W8l E;=a,+a;+ag+.;Ey=a,+a,+a,+..9d Eg=a,+as+ag+..
(1T+x+x2)"=ay+aX+axX?+azx3 + ......... + @y X2N

taking — 1 in place of x.
X

1 1Y a, a, a,
1——+— | =g,— - +2-234

e e et
1 n
XS =X+
. , _ i ; 2
(i) A apay — 43, + Apag -eeee.n. = coefficient of x in (1 + x + x2)" {x—zj
- N
= coefficient of x in —— (x* + x= + 1)"
X
=0
1
. - 2 4, 2
(if) Ay 8, —aj85 + A8y ..eonn.n. = coeff. of x<in 2 (x*+x=+1)"
= an +1

(iii) putting x =1, ® & »? respectively we get

N"=ag+a;+ay+az+a,+aA;+ g+ e (1)

0=ay+a,0+a,0? + a30° + 3,0% + a;0° + 2508 + ............. 2)

0 =a,+a;0% + a,0* + a;0® + a,0® + a5 0’0 + a2 + ... (3)
on adding

3"=3(ay +ag +ag+ ... )
= E, =31

(1) + 2 (2) + o(3) gives



Hindi.

= E,=3""1

Similarly

(1) + o(2) + ®*(3) gives

E, =371,

(1+X+X2)"=ay+aX +aX? + azx® + ......... + @y X2"

1
XD WM R — — @A ®
X
1 1Y a, a, a
T-—+—| =ag- T+2-2+...
X X x x2 x8
2 1)
: XS =X+ : -
(i) 2y8; — 8,8 + Axdg ceeene = (1 +x+x3)" [x—zj H X P oD
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"=ay+a;+ay+ag+ay+aAg+Agt e (1)
0=ay+a,0+a,0? + a;0° + 3,0% + a;0° + 2508 + ............ )

0=a,+a;0% + a,0* + a;0° + 3,08 + a5 ®'0 + a;w'? + ..... (3)
(1), (2) 9 (3) BI Sire™ W
3"=3(ay +ag+ag+ e )
= E, =31
(1) + 02 (2) + o(3) & YT Bl B—
3"=3(a;+a,+a; +.....)

= E,=3""1
39 UBR
(1) + o(2) + ©3(3) | U BT B—

Eg=3n-1.
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