www.sakshieducation.com

BINOMIAL THEOREM

*  Binomial Theorem for integral index:
If n is a positive integer then (x +"&@ Co X"+ "C, X"t a +"C,x"2 € + ...+ 'C. X" d
+ .+ Gl
*  The expansion of (x +arontains (n +1) terms.

*  In the expansion, the sum of the powers of x armad each term is equal to n.

*  In the expansion, the coefficients, "C.. "C. ... "G are called binomial coefficients and

these are simply denoted by, C,, C, .... G,
nco =1, nCn =1, nC1 =n, nCr = nCn_r
*  In the expansion, (r+¥)term is called the general term. It is denoted by

Tre1. Thus Ty = "G x4,

* (x+a”:§o "C x4
* — chr n-r - Z nNC NIy - "C.yn_ "C 1 NC. N-22 "C n
x—af'=r0 "X""(-af = (-1)" G xMd = Lox"- Cix"ta+ GxMa- L+ (1) “nd
2 "C

* L+x)= " x="Co+"Cx+... +Cx"=C+Cx+CxX+..CX"
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Middle term(s) in the expansion of (x +'a)

n
—+

1
) If nis even, thei2 jth term is the middle term

n+1 n+3

i) If nis odd, then 2 Mand 2 ™terms are the middle terms.

Numerically greatest term in the expansion of-(%)" :

(n+1)|¥

i) If XN+1 = p, a integer then"pand (p + 1) terms are the numerically greatest terms in

the expansion of (1 + %)

(n+1)|¥

i) If XN+1 = p + F where p is a positive integer and 0 <Ftken (p+1) th term is the

numerically greatest term in the expansion of ¢

Binomial Theorem for rational index: If n isrational number and

n(n-1) n(n-1)(n-2)

|X|<1,then1+nx+ 21 X2+ 3! X3 +

if X <1 then

@A +X)t=1-x+X=X+ ...+ (-1 X+ ...

i) (L—x)l=1+x+X%+XC+ .. +X+ ...

i) (L +X)2=1-2x+3%k—4X + ... + (-1) (r + 1)X
V) (1—X)2=1+2X+ 38+ C+ ...+ (r+ )%+ ...

n(n-1) n(n-1)(n-2)
V)(Q-x)"=1-nx+ 2! x*- 3! x>

n(n-1) n(n-1)(n—-2)
Vi)(L=X)"=1+nx+ 21 x°+ 3! X3

=1 +X)

+
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* f X < 1 and n is a positive integer, then
) (1- X)_n =1+ Cx+ (n+l)C2X2 + (n+2)C3X3 + ...
i) (1+x)"=1-"Cox + TCx2 - "Cax3 4 .

* When|X| <1,

g(z] p(p+q)[§j2 p(p+q)(p+2q)(§j3
Q-xPa=1+1a)+ 2! (a) + 3! a) +

* When|x| <1,

g(zj p(p+q)(§j2 p(p+q)(p+2q)(§j3
(1+X)-p/q:1_1! q) + 2! q) - 3! q) + o

Binomial Theorem:

Let n bea positive integer andx, a be real numbers,

then|(x+a)" = "Cyx"a’ + "C,x"fa'+ "C,x" %%+ ... £C, x""a" + ...+ "C, x’a"

Proof:

We prove this theorem by using the principle otheanatical induction (on).

Whenn=1,(x+a)" = (x+a) =x+a= 'C,xa’+ Tx%’

Thus the theorem is true for=1

Assume that the theorem is true for k =1 (wherek is a positive integer). That is
(x+a)* = *C,x¥al + kC x*al+ kC,x* 2a%+ .+ kC X a + ..+ kC, X0 a

Now we prove that the theorem is true whes k + 1 also
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(x+a)k™ = (x+a)(x+a)

= (x+a)(*Cyx*a’+ kC xtal+ KC,x*2a%+...+ *C X Ta"+ ...+ “C X a

=kC, X" a%+ kc x*al+ kC, ¥ a2+ L KC XA+ L+ Ko xtak + kCy xR at+ ke xkta?+

kCr lxk I’+1a + .+ ka 1X kC XOak+1
=k, X al+ (KC + Co)xkal+ (C,+ ke )xta%+ ...+ (C, + *C, )X ™ a" + .+ [(C + *C , wta
ka XO k+1

Since*C, =1= ¢y “C, + *c,_, 9, forisr <k, *C =1= ®VCyy

(x + a)k+l

— (I<+1)C0 Xk+1 a0+ (k+1)C .Xk a1+ ("+1)C2.x"‘1.a2+ ...... + (k+1)Cr XI<—r+1ar + o+

(k+1)Ck.Xl.ak + |<+JCk+1 %0 gk+1
Therefore the theorem is true for k+1

Hence, by mathematical induction, it follows thia theorem is true of all positive integer
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Very Short Answer Questions

1. Expand the following using binomial theorem.

(i) (4x + 5yY (u)( x+! yj
(i) (Zp 37"’) (V) 3 +x—%)°
) (4x + 5yY

Sol.(4x+ 5y)7 =

"Co(4x)" (5y)°+ 'C (4x)° (By)+ "G (4xY (Byf+ "G (4x) (Byfr
"Cq (4x)' (5Y)° + 'C, (4x)°+ (5y)

=i7qmm“6wf
r=0

i) ( X+ 7yj5

5
7
Sol.| =x+ =
(3 4yj

o sl3 (o2 (3 o
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iv)(3 + x —x)*

81+ 108x— 54% — 96%+ 19%+ 32X

2. Write down and simplify

9

i) 6" term in (ﬁ+§/j
3 2

i) 7™ term in (3x — 4y)'°

14
ii) 10" term in (%p—sqj

8
iv)r'™ term in (3—;1+37bj (1<r<9)

jg
2x 3

9
Sol.6" term in [—+—yj
3 2

) 6" termin (2—;+

|

x
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4 5 4 5
2x)*( 3 2)%( 3
el 5 (3) el ()

9x8x7x6 ()3 , A
= —X"y® =189x
1x2x3x 4 3+ 2° y Y

i) Ans.280(12F ¥y

iy Ans. Z20023 5 s 0

9-r r-1
iv) Ans. °C_,, (3—;1) (%bj ;1<r<9

3. Find the number of terms in the expansion of

4 2

) (37}_39

Sol.Number of terms in (x + &)s (n + 1), where n is a positive integer.

(i) (ii+—bj (i) (3p+ 4q)f* (iii) (2x+3y+z)

9
Hence number of terms (n:?+_§j are:
9+1=10
iii) (2x+3y+ z)

Sol.Number of terms in (a + b +'@re%(n+2)

, Where n is a positive integer.

(7+1)(7+2)_ 89
2

Hence number of terms i2x + 3y+ z) are: =36
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4. Find the range of x for which the binomial expasions of the following are valid.

(i) 2+ 3x)%2 (i) (5 + x)*? (iii) (7 + 3x)™ (iv) (4—9_1/2

Sol (i) (2 + 3x)**=

-2/3 213
2 1+§xj =ZZ’3(1+§ xj
2 2

O The binomial expansion of (2 + 3%} is valid whengx <1.

ie. x| <2 i.e.xm(—g,—zj
3 33

3/2 /
i o= g 1k]] - GESIN
5 5

O The binomial expansion of (5 +¥)is valid whenX

<1.
5

lLe.|x| <5

l.e. xJ (-5, 5)

-5 -5
jil) (7+3x)° = 7{(1@ xﬂ = 75(1%’ xj

(7 + 3x)”is valid When3—7x

:>|x|<Z:> XD(_—7 Zj
3 2h 3

o () s

-1/2
4—5 is valid When—x
3 12

<1

<1

= |X|<12=x0(-12, 12)
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-5
5. Find the (i) 6" term of (1%) .

c(N)(n+)(n+ 2)...(n+ 1?36

SolT,in (L +Xx)" =(-1
eI (147 =(-1) 1[2080..r

Putr=5,n=5, x by x/2

I = (-2 B+ DG+ (6 Y& %_ﬁs
° 1[PCBUG 2

5
_ -5[BVBD _1) 55 :—_16(3335(5

~ 1[PBUB | 2
)\
i) 7" term of (1—%}

SolTin(1—x)"=

_ (nN)(n+2)(n+ 2)...(n+t 1b<r
1C2080..r

X2
Putr:6,n:4,xbyE

)\
Then " term in(l—%] is

(A)(4+1)(4+ 2)(4+ 3)(4 B(@E FH- X)
B 12BUH6 3

_ABBVEY X° _ 28,
1[P[BUHIE 3° 243

iii) 10™ term of (3 — 4x)?"

4 -2/3 4 -2/3
Sol.(3- 4x)?"3 :Hl—5 xﬂ = (3)'2’3(1—5 xj ..()

4 -2/3
First find 13" term of (1—5 xj

The general term of (1 —®f'is T,,, = (PAP+ AP+ 2a)k .+ [pr (- Dq{_)jr

(n! q
Herep=2,9q=3,r=9
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:-(1) )
q 3 9

T 1EMEEO89 | 9

TlO

_ 2[5[85..(26)( iﬂg
9! 9

ZEBEBD..(ZG{ ixﬂ

10" term in (3 — 4x=3?° { = .

7/4
iv) 5" term of (7+8—gj

714 714
SO|.(7+ﬂj - Hhﬂﬂ
3 21

General term of (1 + &¥

T _Pe-a)p- 20y .+ [p- (- Daf X
™ (! q

Herep=7,q=4,r= 4>T<:_(8y/21):§/
q 4 21

8 714
0 Ts of (1+_VJ is
21

_(D(T-2)(7- 2 (- ¥ 4{ 234

1x2x3x 4 7

_TQ)EDED) 2 Y 70( yjj“

1x2x3x 4 (21 2

8 714 4
0 5" term of(7+—yJ is 77/ 4(70)(lj
3 21

8 7/4 4
O Tsin (7+_yj = 7”‘%70)(1}
3 21
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6. Write down the first 3 terms in the expansion of
()3 +5x) " (i) (1 + 4x)™,

(iii) (8 — 5xF", (iv) (2 — 7).

=713 -713
Sol.i)(3 + 5x) 3= {3(1+§ xﬂ = (3)‘7’3(1+g xj

Now we have

(1 +xP= 1_£(§j+_p(p+ q)(—);jz .

11\ q 12
Herep=7,q= 3,5:—(5/3)X:—5x
o} 3 9

0 (3+5x)"=

CXAPRENNUCENR
19 e \ 9

O The first 3 terms of (3 + 5%)3 are

3713 -37/%[B5x 5713875, 2

9 81

i) (1 +4x)* Try your self

iii) (8 — 5x)*°

/
Sol.[8(1—§ ij/T =2 )2’3[1—§ XT 3
8 8
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We know that

Iq _ L (P)(p-a)
(=07 =1 p(qj e (qj

HereX-% p=2,9= 35_(5X_/8>_

(8 — 5xf3 =

4{1 2(24j %1@3)( 2)3 '}

O The first 3 terms of (8 — 5%} are

—5X _25 2

3 144

iv) (2—=7x7"* Try your self

7. Find the general term (r + 1} term in the expansion of
5x -3 5/2 5x -1/2
(i) (4 + 5x7°2 (i) (1—?j (iii) (1+_j (iv) (3—7j
i) (4+5x)°"

5 -3/2
Sol.Write (4 + 5x)*? = {4(1+Zr xﬂ

-3/ -3/
= (22)_3/2{(“:51 xj 3 2} :_;{(ngj 3 T

General term of (1 + xYis

Tr+l = (_1j
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(P)(P+ Q)P+ 2a) .+ [pr (F 1)qE_xj’
(n! q

)
Herep=3,q9= 2,§:i—sx

O Trqin (4 + 5x)%2is

L1 (Q)B+ 2)(BF x 2)..[3 (- 1D2]( 5%
g , I
r! 8

: 30BLT......(2¢ 1) (5%)

= (_1) rl (8)r+1

i) (1—5—9_3

Sol.General term of (1 —X)is

T :(n)(n+1)(n+ 2)...(nt 1b(r
r 1[2080..r

i) (1+4_;j5/2

Sol.General term of (1 + Xfis T ,, = (P)(P— a)(p— 2q} ..+ [p- (- 1)QE_>j

(r)! q
=1/2
iv) (3—§j
4

5X -1/2 5X -1/2
Sol Write (3——) = {3(1——) }
4 12
_ 3_1/2|:(1_§j—1/2:|
12
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General term of (1 — X}dis T, = (PR~ AP 2((:10): -+ 1P DqHa)j

8. Find the largest binomial coefficients in th@xpansion of
i) @+ (i) (1 +x)™

Sol.i) Here n = 19 is an odd integer. Hence the ldrige®mmial coefficients are

“C[nz_lj and" ?n;lj

ie. 9Cy and™* Gy (G = Gy

i) Here n = 24 is an even integer. Hence the lstrggnomial coefficient is

”c[nj ie. %G,

2

9. If %C, is the largest binomial coefficient in the expansn of (1 + xf?, find the value of**C,.

SolHere n = 22 is an even integer. There is only angelst binomial coefficient and it is

"Ciniz) = Cyy=°C,= r=11

13x12
0¥, =%%c, =%¢,= = 7¢
1x 2

5 \14
10. Find the 7" term in the expansion of[is+x7] :
X

Sol.The general term in the expansion of (X%ia)
Ta="C,(X)""a’

4

X3

X2
Put X = a:7,n:14,r: €

www.sakshieducation.com



www.sakshieducation.com

14 14-6 6
(4 XP) . (4 NG
7 (— 7} 5= ) (7

8
11. Find the 3% term from the end in the expansion o(x‘m—ij :

Sol.Comparing with (X + &) we get

8
In the given expansioﬁx‘z’?’—%j ,we haven+1=8+1=09terms.
X

Hence the 8 term from the end is"term from the beginning.
0 T, ="Ce(X)"° (%)

6
:8C6(X—2/3)8—6(_:23j :8C6X"4/3E}i

X X
_8x7

1x2

[36 D(—4/3—12 - 28[36DX_ 40/3

20
12. Find the coefficient of X and x™° in the expansion of(Zx2 —lj .
X

Sol.If we write X = 2X and a :—i, then the general term in the expansion of
X

2_1 20_ 20 ;
2x°—-—| =(X+a)”is
X

r
Tr+1 — nCan—rar — ZOCr (2X2 )2(-} r(_%j

- (_1)r 20C|- 220-I' X40‘ 3r
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Now x° coefficient is %0~

= x%=40-3r= 9= 3r= 3> r:%l

Since r = 31/3 which is impossible since r mustabpositive integer. Thus there is no term

containing Xin the expansion of the given expression. In othenmds the coefficient of3is 0.
Now to find the coefficient of X.

Put40-3r=16>r=10

T10+1 - (_1)10 20C1022(} 10X 46 30— 2%:102 1(%( 1

O The coefficient of ¥ is 2°C,,2'°.

13. Find the term independent of x (that is the catant term) in the expansion of

(ﬂ_,_i]w_

3 2x°

SRR TS [33%10 10-5¢
_10 X _
Sol.T,,, = C(\E] (szj st KN

To find the term independent of x, put

10-5r 10— r=2

ﬂ) 10-10
DT3:10023 2 D(T_loczgzxo:_S
22 22 4
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14. Find the set E of x for which the binomial exgnsions for the following are valid

(i) (3 — 4x* (ii) (2 + 5x)*?
(iii) (7 — 4x)™ (iv) (4 + 9x)*3
(v) (a + bx)

3/4
Sol.i) (3- 4X)3/4 — 33/4( 1_4_3)()

ii)

The binomial expansion of (3 — 4%)is valid, When4—; <1.
i.e.|x| <3
4
l.e. E= (_—3 ,E’j
4 4
5x -1/2
(2+5x) "2 = 21’2(1+7j
The binomial expansion of (2 + 5Xf is valid When5—; <l=|x |<§
l.e. E= (_—2 ,—Zj
5 5
-5
(7-4x)° = 75(1—ﬂj
7
The binomial expansion of (7 — 4%)s valid When4—7X <l=|x |<£

i.e. E= (_—7 ,Zj
4 4
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9x -2/3
iv) (4+9x)%%= 4'2’3( 1+7j

9x

The binomial expansion of (4 + 9%}is valid when 4<1= IX| <g

v) For any non zero reals a and b, the set of x faclwvtine binomial expansion of (a + big valid

=)

Q

whenrdz* 0{0}, is (_:_2:’

(on

15. Find the

-5
i) 9" term of (2+%)
3X 4/5
i) 10" term of (1_7j

-3/5
ii8™ term of (1—5—2"J

3/2
iv)6™ term of (3+2—;j

-5
i) 9" term of (2+%)

SO|.(2+§j’5 ngﬂ _ zs(1+é6j‘5 .

-5
Compare(1+%j with (1 + x)™,
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we get X =x/6,n=5
The general term in the binomial expansion of @) +is
Tr+1 — (_1)n (n+ r—l)Cr B

Putr=8

Tg — (_1)8 (5+8—1)(:8 D(Sz 1268(%j8

-5
From (1), the 9 term of(2+§j is

_ 495 ( x\°
ol
G 6 32 {6
4/5
i) 10" term of (1—%)

3ax )" 3x X _ 3X
SoI.Compare(l——j with (1 — xf’%, we getx === ,p=4,q= 5-=—.
4 4 q 20

The general term in (1 =’dis

T = D' [ple-a)p- 29)..p (- 1) 5)r
r+1 = rl q

Putr=9

TlO

_(-1°[4(4- 5)(4- 10)...(4 4@(%}9
i 9l 20

(-10(=6)C-11)¢ 16)t 21)

_ 4 (-26)(-31)¢36) ( ixjg
i 9! 20

_ —4x1x 6x 11x 16 2% 28 34 3@_3)?
9! 20
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-3/5
iii) 8" term of (1—5—2Xj

ol
x

The general term in (1 —=¥f%is

_[p(p+ a)(pt+ 20)..p (F DY x)
Tra = r! q

Putr=7

1 - B+5E 2 5)..[3 (F 1) !
8™ 7! 2

_ (3[B13118123128] 33{)_37
7! 2

3/2
iv) 6" term of (3+2—;j

3/2 3/2
Sol.(3+§j :{3(1+§H
3 9

_ 33/2(1+ 2Xj3/2
- = -0

3/2
Compare(1+%j with (1 + xJ'% we get

The general term of (1 +%Jis

1 =[P a)(p- 29)..p- (r 1)]1(§jr

r+1 = rl q
Putr =5, we get
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_(3)(3-2)(3- 2 2)(3- ¥ 2)(3 4 T_js
5 9

_BOEYEIE 5)(_ij _ __3(_xj5
- 5! 9) 8lo

3/2 5 5
From (1), the 6 term of(3+§j is :33/2(_§j(5j :_ig(_xj
3 8)\ 9 8 |9

Ts

16. Write the first 3 terms in the expansion of

(i) (H%j_s, (i) (3 +4x)y?", (i) (4 — 5x)?

i) (1%)_5

Sol.We have

n_q_ (M(n+1) (2
1+ X) " =1-nX+ D X)“+...

5 2
0 (1+%) :1—§+i(6)(}j E

2 1P\ 2
==X e
2 4

O The first terms in the expansion of
x ) -5x 15
1+=| arel,—=,=—=x?
2 2 4

i) (3 +4x)?°

-2/3
Sol.(3+4x)?"? :{S(HQ}

YNNI
=3 1:*25 X ...(1)
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We have

1+ x)Pa=1-PX, (P)P* gy X c
1 q ll] q ane

-2/3 2
D(1+ﬂj :1——2G4—X+2—DE ixj -...
3 1 9 12 9

O From (1), the first 3 terms of (3 + 4%}is

3_2’3{1—%+§)x2— }
9 81

i.e. 37%/°,-3%/%2(8x),3%/* *(80x°;

- 3—2/3 _ 3_8/3(8X), 3 14/3(80X2:

iv) (4 —5xy*?

1-1/2
Sol.(4-5x) /2 :{4(1—% xj

-1/2

:4_1/2(1—3X (1)

We have

(1-x)Pa =140 X, (PP q)( _XJZ .\

1q 1rp q
Herep=1,9=2X :Ex 2§:§X
4 qg 8
-1/2 2
D(l—EXJ -1+—1(2(j+g(2(j +
1\ 8 8
_1+§+E 2
8 128
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From (1),

(4-5x)Y?2 = 21/2(1+§+E X2+ j
8 128

O The first 3 terms of4-5x)Y'2 are:

5x 75 ,

1
2’16 256

17. Write the general term of

0 (3%)_2/3 (ii) (2+374Xj4/5

(iii)) (1 — 4x)™ (iv) (2 = 3x)?

-2/3
Sol.i) (3+ij
2

SR

— 213 X 4
=3 1+E (1)

The general term of (1 + %)

1}+1 ::(_])r

Herep:2,q:3x:%:

-2/3
O T,+q Of (3+%} IS
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T =373

{(2)(2+ 3)(2+ B [ (F 1)3E _Xﬂ
18

rl

1 {(—1)r (2)(5)(@®)...(3F 1{ xjr}

\/2_7 r 1_8

4/5
i) (2+§j
4
4/5 4/5
Sol.(2+§j =[2(1+2(ﬂ
4 8

— ~4/5 3X 4%
=2 1+E ..(2)

Tre1 Of (1 + XP%s

_[p(p-a)(p- 29)...(p (- DY X )
Tra ™ r! q

Herep=4,q=5,

T = (A@-5)4- 2 5)..(4 (F 1)5E sjr
L+~ 4_0

r!

_4(-1)(=86).....€ 5 9{ 3>jr
B 40

= (—1)f—1 (B Q)(B)...(5r- 9{_3)()
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3x 4/5
[0 The general term c6‘2+7j is

24,5[ (c1y-1 405 9)}( _3>jr
r! 40

i) (1 —4x)°
Sol.(1-4x)3 = (1- X)™", here X = 4x, n = 3.
The general term of (1 — X)is

Tr+1 — n+r—lcr D(r
— (3+r—l)Cr (4X)I'
=("9C, (4x)

0 General term of (1 — 4X)is

Ty =2C, (4x)

iv) (2-3x)?

3 -1/3
Sol.(2—3x)'1’3=[2[1—§ ﬂ

-1/3
= 2‘1’3(1—§ xj
2

General term of (1 — X)°

1. = (P)(p+q)(pr 29 { p+( F ) fzj

r+1 — (r)l q
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O General term of (2 — 3%)%is

www.sakshieducation.com

r!

T 1=2_1/3{(1)<1+ 3+ 2B). .11 (- 1)3E_ﬂ
r+! 2

1 [ A)(4)(7)...(3 2)}(
32 r!

Find the coefficient of

10
) x° in (3x —ﬂj
X

13
i) xin (2x2+ij

X3

9
. 2
iii) x%in (7x3——2j
X

2
X

Short Answer Questions

10
Sol.The general term iﬁsx——j is

T, =(-1 10(:r GBx)* r(gjr

— (_l)r 10Cr 310— r (4)r XlO— Fr
— (_1)I' 10Cr 310- r (4)I’ XlG— 2r

(L
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For coefficient of X, put 10 — 2r = —6
=2r=10+6=16=r=8
Putr=8in (1)

T8+]_ — (_1)8 10C8 310- 8(4)8)(19 16_ 1%8 3 248)2

4 10
[ Coefficient of X%in (3x——j is
X
100, 3248 = 10C, 248
_10x9

1x

x9x 48 = 405« 4

13
% 11 ; 2, 3
i) xin (2x +F

3

13
Sol.The general term i62x2 +£j is:
X

3 r
Tr+1 = 13Cr (2X2 )13_ r(?j

— 13Cr (2)13— r3r X26— 2rX— 3r

=18C, (2 '@)'x* " .1
For coefficient of X', put 26 — 5r = 11
=5r=15=>r=3
Putr=3in (1)

T3+]_ — 13C3(2)10 (3)3 X 26- 15

13x12x 1
= Ipto g3t
1Ix2x 3

O Coefficient of X' in (sz +3j13 is: (286)(2%(3%

X3
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X2 X2

,
iv) x77in 25
3 4

7
Sol.The general term Iﬁ% %] is

9 9
i) x2in (7x3—£j Ans. Coefficient of X in (7x3—£j is —126x 74 x 2°.

3

case(Zf U

0T, =(-1) 7(;(2) ( j XL

Toa= (-1 0C [2—]

For coefficient of X', put 14 — 7r = —7
=>7r=21=r=3

Put r = 3 in equation (1)

4 3
2)(5
Tou = (-1 70{—) [—j X

3 4
_ —7x6x5( 2’ _53)(_7
1x2x3 \ 3 4
%2 5 )
[ Coefficient of X'in = - s
3  4x
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2. Find the term independent of x in the expansionf

0 [%Xij oY ERA
(i) (4x +le14 (iv) (ZL+EJ

5 4x
10
i) L/Z_i
3 X

r
(4) X 20K

10-r L
(4) Ox 2

10-r 10-5r

@x2 .(3

For the term independent of X,

10-5r

Put =0=>5r=10= r= 2
Putr=2ineq.(1)

1 8
Toi =(-1)° mcz(gj 420

_80
3729
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25
Sol.The general term i6i+5\/§j is
X

3 25-r
Tr+1 = 25Cr (wj (Sﬁ)r

— 25Cr (3)25- I’(5)I' K 1/3(25 I’)X rl

s, rr
— 25Cr (3)25- I‘(5)I‘ Y% 3 32

_50+2r+3r
=*C.3*'G'Xx ° .1

For term independent of x, put

=50+ 5r

=0=5r=50= r=1(
Put r = 10 in equation (1),
Tioe1= 25C10(3)15 (5)°x°

ie. T, = 2C10(3)°(5)*

14
7
3
1)) (4x +_2j
X

14
Sol. The general term i64x3 +12j is
X

7 r
Tr+1 = 14Cr (4X3)l4_ r(?}

— 14Cr (4)14— r(7)r X42— 3I’X— 2r

— 14(:r (4)14— r(7)r X42- 5r 3 (1}
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For term independent of x,
Put 4x — 5r = @= r = 42/5 which is not an integer.

Hence term independent of x in the given expandaes not exist.

6
a2 e

5 4°
_9x8x 7 36 % 3IxBx 7
1><2><3 45 27

3. Find the middle term(s) in the expansion of

0 (——2yjm (ii) (4a+:—23 bjn

20
(i) @C+53) (V) (a—i + 5a4j

Sol.The middle term in (x + awhen n is even |§(n+1j when n is odd, we have two middle terms,
2

I.e. T[”;“l) and T(n;gj

i)

Sol.n = 10 is even, we have only one middle term.

ie. %)ﬂ 6" term
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10, 3X ° 5 10 P 5 5
= C5(7j (=2y)>=—( Cs);EQ (xy)
—_ 1oC5 (gjs x5y5

i) (4a+:—23 bjn

Sol.Here n = 11 is an odd integer, we have twadieiterms, i.e% andn—z3 terms = ¥ and 7

terms are middle terms.

3 11
Te N (4a+E bj is:

5
:“C5(4a)6(g bj =G (4)% $b

_LIX10K X & 7,7 o6 615
1x 2x 3% 4x 5

=77x2x¥x LB

3 11
T7in (4a+E b} IS:

6
=11c6(4a)5@ bj =1G @y 28

=11><10>< Ox & 724 [36BiSb6
Ix2x 3x 4x 5

=77x2x3Ix 2B
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i) (4x®+5) Try yourself.
3 20

iv) (—3+5a4j Try your self
a

4. Fin the numerically greatest term (s) in the exgnsion of

i) (4 +3x)°when x :g ii)(3x + 5y)*when x :% and y =‘§1
iii)(4a — 6b)*whena=3,b=5 iv) (3 + 78)when x =g, n=15

) (4 + 3x)"°>when x :g

Hlw

Sol Write (4 + 3x)° = {4(1+

T
= 415(1+§1 les (1)

15
First we find the numerically greatest term in éx@ansion o(1+%xj

Write X = §x and calculate(MI
4 1+ | x|

Here|X|:erj— 3,7-21

(n+1)|x|: 15+ lgg:

Now
1+|X| 1+§' 8
8

= —16X 21: 26: 11_1/

29 29 29
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Its integral partm = [11;—;} =11

15
Tm+1 1S the numerically greatest term in the expan{'{bn% xj and

4 11
3 37
T =Tip = 15C11(Z Xj =C 11(2 Géj

O Numerically greatest term in (4 + 3%)

2\! 21§11
— 415{15C_L1(§j } - 15C4 ( 23}

i) (3x + 5y)y?when x :% and y :g

12
Sol. Write (3x + Sy}2 = {3)((“?)}
X

= 312 X12(1+ §Xj12

3 X

12
On comparin({1+gl/j with (1 + xJ', we get
X

n:17’X:§B¥=§(4—/3)=_5G_8=_4C
3x 3(1/2) 33 9
40
12+1) —
Moy (14D 1x]_ (%)
ow =
1+|X| 1+io

_13x40_ 520_, 3
49 49 T 4g

Which is not an integer.
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U m =[103—0} =10
49

5 12
N.G. term in(1+—yj is
3x

10 10
5 5 (4/3
Tmes = T11 =1C 10(5 %j ="Cyp (:—3 X —((1 / 2))j

g, 5.8 1o:12C i010
0| 3773 10 g

O N.G. term in (3x + 5y} is

B 211212 4_010
_31@ Cl°(9j

312 (22)19 (10)1° 3 ( 20*°
zlzclo?( )(32)50 ) zlzclo( j (Ej

2

iii) (4a—6b)*whena=3,b=5

6b 13
Sol Write (4a — 6b)’ = {4a( 1—4—aﬂ

13
= (4a)13( 1—§t—°j
2a
3b 13
On comparing{l—z—j with (1 + x)'
a

We get n = 13, X =_—3(9j
2 a
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-5
(13+1)H 14x>
_ 2]_" 2

- -5 5
1+|— 1+
2‘ 2

Now (n+1)| x|
1+ | x|

7—70 =10 which is an integer.

Hence we have two numerically greatest terms namglgnd T,,.

13 9
T]_o in (1‘2—2) :13C9‘_—3|33

Tioin (4a — 6bYis

9

5 5
= (4a)® ﬁfﬂcg(zj = (& 3)1351%;(_2)
_13 4 5)’ _ 13
=13, (12) (12)9@ = 13G, 12§ (30§

- 3b 13. L2 (__3@)10
TN |1-== IS = ——
N ( Zaj Cuo 22

O N.G. term in (4a — 6bjis

10

10
3 (43)13 [stclo(gj = (4 3)13D13QO(_EJ
10 10
= (123 [’rscm% =3¢, (12)35(12)1%

=",y (12)* (30)/°
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iv) (3 + 7x)' when x :g, n = 15 Try your self

5. Prove the following
) 2[C,+50C+ 8IG,+ .+ (30 2)C
=(3n+ 4)P?
SolletS =2[C, +50C + &G+ .. ..+ (3n-1OG_,+ 3+ 2)C
:+C,=Cy,C = C..
S=(@3n+ 2)G+ (3 DG+ (Br 4G+ ..+ 5C+ R

2S5= (3n+ 4)G+ B+ 4)C+ (Bm 4)C+ £ (3n 4)
Adding =(3n+4)(G+ G+ G+ .+ C F (3 4)2
0S= (3n+ 412

i) C,-4[C+70C,- 101G+ .5 |
Soll,4,7,10 ... arein A.P.
Twr=a+nd=1+nB)=3n+1

0 Cp,-4LC + 701G, - 1MG+ ...(+ Dyterm

=C,—4[C + 700C,- 101G+ .+ £ 1) 3w 1)(

=3 (1 @06 =3{ €1 @G+ ¢ D )
r=0 r=0

=3Dzn:(—1)'r[(:r +§n:(—1jtp= 3(0) 0= (
r=0 r=0

0C,-4[C,+ 70C,- 101G+ .= 0
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_n, n(n—1)(n- 2)+ n(in- (- 2)(r 3)(n 42
2 4x 3 6% 5!

__1 [(+Dn (- Dn(e (r 2) (& Hn(r D 2)n 3)n f)}
n+l1 2! 4 6!

-

_(n+1)C2 + (n+1)C4+ (I’H‘ 1)C6+ “Z|

)
+
[EEN

1 ey (n+1) (n+ 1) (1) 1 G -1
=— Cyt+ C,+ C,+ ..— =—— | 2"1]|=
n+1[ 0 2 4 Q)] n+1[ ] n+1

n_
] &+&+&+C7+ _—2 1
2 4 6 8 n+ 1

) 3 9 27 3
V)C,+=C,+=C,+—C,+ .+———
) Co 2C1 3 &2 4C3 n+1%
:4’”1—1
3(n+1)
SolLetS =
3 2 3 3
C,+—-C+—C,+—C+.+C—...(1
0t5 G+ Gt Gt G (1)
3? 3 3 CHE
3S=C,B+—C+—C+—C+ .+ CG—...(2
= 0 201 3C2 403 C‘ﬂn+1(

— (n+1)35

=(n+1)G B+ (n+ 1)QG3;+ (n+ 1)(;@33—3+ (r 1)933§+ + (A 1),9]:3:%11
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= (n+1)35
— (n+1)Cl B+ (n+1)CZ E32+ (n+ 1)03 D33+ _____ + (r 1) QﬂD 3

— (1+ 3)n+1_ (n+l)q) — 4I’H- 1_ 1

41
" 3(n+1)

V) C,+2[C+40C+ &G+ .+ 20G= 2
SolL.H.S.=C,+ 2[T, + 40C, + &G+ .+ 20G
=Co+tC+CGEHGE Y .+ G (2

=1+2)=3

[ @+x)"=Cy+ CDx+ X+ .+ G X]

6. Using binomial theorem, prove that 50— 49n — 1 is divisible by 4%for all positive integers

n.

Sol.50'-49n-1=(49+ 1) 49n -1
=["Co(49)" + "C, (49) '+ "G, (49 + .4+ "G, (495 "G, (49 " ¢ (B] 49n
= (49)" +"C (49 1+ "G, (49) %+ .+ "G, (49%+ (n)(49) 4 49n
=4P[(49)" 2+ "C (49" 3+ "G (49N 4+ &+ .k .+ " C,

= 49 [a positive integer]

Hence 50— 49n — 1 is divisible by 49or all positive integers of n.
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7. Using binomial theorem, prove that 8" + 52n — 1 is divisible by 676 for all positive irtgers

n.

Sol5™+52n-1=(®%*"+52n-1

= (25" +52n- 1= (26- 3"+ 52r 1
=[2nC0(26)2n_ 2nq(26)2ﬁ- l+ ZHQ (26)21‘1 2 L+ 2n§n_2 (26)2_ ZH%l (26’) 2ng~I (]:B] 52n

=2"C, (26" - 2"C (26" + 2"G, (26)"" = ..+ "G _,— 2n(28) 4 52n
:(26)2[2nC0 (26)2n— 2_ 2ﬂq (26)2|=r 3+ ZnQ (26)2ﬂ 4{_ + 2[‘19}_2
is divisible by (26) = 676

05"+ 52n — 1 is divisible by 676, for all positiveiégers n.

8. If +x+x*)"=a,+ax+ g X+ .+ g, X", then prove that

) ata+at .+ g,= 3

3"+1
2

i) ay+a+ g+ .+ 3,=

5N
2

i) a+ag+at .+ 3,4=

iv) a,+a+a+ gt .= Bt
Sol.(1+x+x?)"=a,+ a x+ 3 X+ .+ g, X"
Putx =1,
Oag+a+at+..+3,=0+1+1)=3"...(0)
Put x = -1,

p—atad—..+a,=1-1+1Y=1...(2)
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) atatat.+3,= 3
(1) + (2 =2 ta+ta+ .+ 3, =3"+1

3"+1
2

Oagtat+a+ .+ g,

i) ()-2)= 2(a+a+a+ .+ 3,1 F 3-

-1
Uat+agtat .+ g, 5
iv) Putx=1
Pptat+at .+ 3g,= 3 ...(a)

Hint: 1+w+w’=0;w’=1

Put X =w

a, + aw+ aw’ + aw’+ .+ aw’= ...(b)
Put x =u

a, +aw’ + aw'+ aw’+ .+ "= ..(c)
Adding (a), (b), (c)

330+65_(]:}-0)+wz)-|- 3 (31'0)2+(D4 )— a (10)34.0)6_)_ + & w2n+w4n:) ;

=33,+q (O g (Oy 3+ + =

Dag+a+ g+ a+ .=—= 3°
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9. If the coefficients of (2r + 4} term and (3r + 4)" term in the expansion of (1 + 3 are

equal, find r.

SOLToain (1 + xFis =21Coa()*™  ...(1)
Tareain (1 + XFlis =2Cana(x)*™  ...(2)
= Coefficients are equal
= 21C2r+3 = 21C3r+3
=21=Q2r+3)+@Br+3)(or)2r+3=3r+3
=5r=15=r=3(onr=0

Hencer =0, 3.

11
10. If the coefficients of x°in the expansion of(ax2 +bij Is equal to the coefficient of
X

11
xin the expansion of(ax—b—lzj ; find the relation between a and b where a and bra real
X

numbers.

11
Sol.The general term in the expansion(c:ﬁifx2 +bij is
X

1 '
Tr+1 2 11Cr (aX2 )11— r( Xj
1 '
N 11C|- all— b( j X22— 2F |

To find the coefficient of ¥, put

22 -3r=10=3r=12=r=4

11 4 7
Hence the coefficient of'Xin (ax2 +bij is=1'c, W(lj =uc? @
X
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11
The general term in the expansion(ak—b—lzj 5
X

ff —1 r
_( 1)r 11C all—r( j Xlrr—Zr

For the coefficient of X°put

11 -3r=-163r=21=r=7

11
[0 The coefficient of X°in (ax—b—lzj is
X

7
= (- E%lq(a)“(%j - c1lG (a) (2)

Given that the coefficients are equal.

Hence from (1) and (2), we get

n

7
a

o

—a’= b—:>ab°> -1 ab=-

20
11. If the K" term is the middle term in the expansion o(x2 _Zij , find T and Ty.s.
X

20
Sol.The general term in the expansion(old‘2 _Zij IS
X

r -1 '
Tr+l ZZOCr(Xz)ZO- (5) (1)

th
-+ The given expansion has (20 + 1) = 21 tin‘(erzéfrlj term, i.e.(2—20+1j=11”‘ term is the

only middle term.
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Ok=11
Putr=10ineq.(1)

-1

13 1
Tz = 20C13(X2)7(5j =(-1) 2Ocl

3? X

12. If the coefficients of (2r + 4§ and (r — 2)nd terms in the expansion of (1 + Xj are equal,
findr.

Sol.Toaterm of (1 + xBis

18 2r+3
T2r+4_ C2r+3(X) "

T._,term of (1+ x)®

Tr—2 =18Cr—3(x) -3
Given that the coefficients of (2r +"#)erm = The coefficient of (r — 2)nd term.

=Cp3="Crg
= 2r+3=r-3 (or) (2r+ 3¢ (- 3F 1
=r=-6(or)3r=18= r= 6

13.  Find the coefficient of X in the expansion of(11+22x)2 :
— X
1+ 2x _
Sol. = (1+ 2x)(1- 2x)?
or TN %)

= (1+2x)[1+ 2(2x)+ 3(2xF + 4(2x3+ 5(2x)+ 6(2+ 7(2%+ 849 '+9(2x) %+ 10(2x)¢
+11(2x)%+ ..+ (r+ 1)(2xJ+ ..]

1+ 2x

[0 The coefficient of ¥ in S
(1-2x)

IS

=(1D2P°+102)2 F 2° (1% 10y 2 ¥
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14. Find the coefficient of £ in the expansion of (1 — 4x}".

Sol.General term in (1 — ¥%is

T —®e-a)p- 20y .+ [ (- Daf X
r+1 (r)! q

Herep=3, q :5,5:(4—)()
q 5

Putr=4

T4+l

_ (3)(3+5)(3+ 2 5)(3 ¥ 5{ 47‘

1x 2% 3% 4 5

O Coefficient of X in (1 — 4x)*°is

(3)(8)(13)(18{_Aj4= 234 256= 599(
1x2x3x 4 \ 5 625 625

15. Find the sum of the infinite series

: 1 18, 1I¥5
) 1+=+—+ +

3 36 3B

Sol. The given series can be written as

1B 2 2
S= ]_+1'G1:+_(_1j +E _3 + ..
13 1P 3 1721

The series of the right is of the form

8 g( 5j+ p(p+ q)( _><j2+ p(P+ A)(p+ 2q€_33+___

1\ q e \ q 11213
x_1 2
Herep=1,q=2-===>x==
p =2 =377

2 -1/2 1 -1/2
The sum of the given series S = (1 2% (1—§j :(?J =3
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i 3,305, IET,
4 48 4[8112 """

SolLetS -§1+3—E5 B,

4[8 4E8:U.2

_3 4, 3[5( jz 315] j3
+t— =] ...
14 124 1T

2
=1+S= 1+§|3]—-+3—[5(—1) + ...
14 1P\ 4

Comparing (1 + S) with

(- x) p/q_1+p( ) p(p+ q)( j .
1\ q e (q

1 -3/2
0 1+S= (1= x)P' =(1—Ej

1 -3/2
:(5) :23/2:\/5

Os=2/2-1

1)) 1—ﬂ 4%, Lo,

5 510 5]10]15

Sol.Let S = 1—il Aty 4D;D10 ......
5 5ELO 5]0]15

_ 4( 1) 457( 1)2 4]731({ 33
=1+—| —= |+—| —— | + —1 +...
1\ 5) e\ 5 D73

Comparing S with(1- x)~ p"]'—1+|O[ j p(p+ q)( j +..
1{q e \ q
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Herep=4,q :3,5:——:>x:_—3
o} 5
-4/3 -4/3
0S= (1- xy P/ =(1+§j =(§j
5 5

:(sj“”_ 52 5t Y625

g _84/3_ 24 - 16

|4, A _ 40mio, Y625 %3

5 510 sna1s T 16 16

) 3 __35 , 3HT _
A8 48112 418117116

SolletS=—> - 3%® , 3B _
48 4812 481216

_ 18 _ 1[BE5 1131317
418 4[8[]].2 418112116

Add 1—% on both sides,

1- %+S 1_1'+E E

4 48 4[18]12

2 3
:»§+s:1-_191+g(_1j -EH .
4 14 4 2]

_ X, (PE+a) x| _ (e e 295 X,
1lq 1P q 11213

-1/2 -1/2
= (L+x) P/ =(1+1j :(E’j = \P
2 2 3
[] S:\/é_é
3 4
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16. Find an approximate value of the following corected to 4 decimal places.
() Y242 (i) {127 (i) ¥32.16  (iv) {199
(v) ¥1002-3 99¢

1/5
Sol.i) ¥/242 = (243- 1}’5:(243)”5@1—2%4?))

s

- f_l 2

= (@)s|1-1gl + 5\ ( 1; )
5 243 12 \ 24

_af. 1 2
_3{1 5(0.00243} o (0.00243) }

1 (1Y
+——=|=| =(0.3 = 0.00243
243 \ 3

3 6
~3-2(0.00243% — (0.00243
5( ) oc ( >

=3-0.001458- 0.000001417176
=2.998541

i) {127 Try yourself iii)J/32.16 Try yourself iVW199 Try yourself

v) ¥1002-3 99¢ Try yourself

17. If |x| is so small that X and higher powers of x may be neglected then finthe approximate

values of the following.

(4+3x)2

) (3-2xY

l w

I
]

Sol (307 HH
(3-2%) { (
3[1-

win | &
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1/2 -2
43
9 4 3

_2(,, 13 2
= 9(1+ Z%Xj(l ( 2)—3xj
(After neglecting X and higher powers of x)

:g(1+§xj(l+—4xj =—2(1+—3x+—4xj
9 8 3 9 8 3
(Again by neglecting term)

9

21 41 2 41
9 108

24%)7 9" 108

(4+3x)M? 2,82 _2 41

@-2x 9 108 9 108

2% 3/2
(1—3) (32+ 5x}'°

(3=x)°

2% 3/2
1—) (32+ 5x}/°

Sol. Goxf

25 e
s s o3

(By neglecting X and higher powers of x)
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_ 2. X
—2—7(1 x)(l+ sz @+ x)

:i(l— Xz)(l.{.lj :_27(1+_X;
27 32 2 3
-1
X . VA+xX+38+ x
i) +4-x|3-= Try yourself \Y Try yourself
) X( 2) vy ) L+ 2x)+ (1- 2x) ™3 vy
2/3
> ELSJX:;’\)/(L_ = Try yourself

18. Suppose s and t are positive and t is very srhalhen compared to s, then find an

1/3 1/3
: S s
approximate value of| — | —-|—| .
s+t s—t

Sol.Since t is very small when compared with s, tAgeis/ small.

(ijll:s_(_Sjl/S_ 1 1/3_ 1 1/3

S S

o) )

: 1+(_%j(_3+(“3jg23_ j(zsj2+(_3j(__3!j(_3_ j(i}_.
fepapa By A g,
SRR
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19. Suppose p, q are positive and p is very smallhen compared to g. Then find an

1/2 1/2
approximate value of( 9 j +(_q j
q+p ga-p

Sol. Do it yourself. Same as above.

20. By neglecting Xand higher powers of x, find an approximate value pIx2 +64-Jx2 + 27.

Sol. Ix2+64-Ix2+ 27

— (64+ X2)1/3_ (27+ X2)l/3

:(64}“(1+5ijU3—(27W3(1+5EJU3
64

27
2 2
=41+ 2 |-q 2
192 81

(By neglecting Xand higher powers of x)

2 2 _
X X< +(27 48)X2

=4+ —3-% =1
48 27 48 27

=1+ —21 )(Zzl—ﬁ:]_—_7 X2
48% 27 432 432

.
0¥x2+64-3x@+27= 1-—— ¥
432

21. Expand3y/3 in increasing powers of 2/3.

9.4 1 —3/2_( __Zj—3/2
Sol.3/3=2 —(3) =| 3

IREAR S RO o e P

113 (1(2CB....r)2 3

3
=1+;§(gj+ 36 (j?2+ , 305..2¢ _iﬂk
e\ 3) am2\3) a.n2 3
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2 r
=1+ 3(}j+3—[5(—1j S 3]5]7 (28 Jf—) + ..
3 21\ 3 r! 3

22. Prove that2[C, + 700G + 120G+ .+ (5 2)G= (5 492
Sol. First method:
The coefficients of g; Ci, C,, ...... G,are in A.P. with firstterma=2,C.d. (d) =5

calG+ (at+t d)G+ (aF 2d)G+ + (& (A DA)C+ fa nd)
=(2a+ nd)2™
=(2x 2+ nB)2 "' = (4 5n)2"

Second method:
General term in L.H.S.

l.e. T, =(5r+2)C,

23. Prove that
) C,+3C+FC+.+3C=4

n(n+ 1)
2

ii) +2E—I—2+3E-IC—+ Anon =
C G Cr1

Sol.(i) We have
A+x)"=Cy+ Cx+ C, X%+ .+ G X
Put x = 3, we get

A+3)'=C+CGMmB+ G 3+ .+ G 3
0C,+3C+3C+.+3C=4
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(i) Siofziafs 4
CO Cl C2 Cn—l

=ncl+2 G, +3 "Gy +.+ "G
"Co "C "C, "C
n-1 n- 2 1

SEU SLNE P LA
172 3 n

=n+(n-1)+ (n- 21+ ..+ 3 2

=142+ 3+ .+ n= 20D

24. Forn=0,1, 2, 3, ... n, prove thaC,[C, + C,[C,,,+C,[C,,+ ..+ G,_,0G=2"C,, and hence

deduce that
) Ci+Ci+Co+.+ C=""C,
i) C,[C,+CC,+COC+ .+ G ,G="G,
Sol.We know that

A+ X)"=Cy+ Cx+ C, % + ..+ G X ...(1)

On replacing x by 1/x in the above equation,

1Y C,
(1+;j =G +%+%+ L= (2)

X X

From (1) and (2)

LAY n(c+S8, Sy G

(1+xj 1+ x) (CD+ < +x2 + ..+ an
(Co+Cx+ C 2+ ..+ G X )...(3)

The coefficient of Xin R.H.S. of (3)

= GG+ GGt GGt o G G
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The coefficient of kin L.H.S. of (3)

(1+x)*"

= the coefficient of Xin .
X

= the coefficient of X" is (1 + x}"
=2"C,.,,
From (3) and (4), we get
C,[C,+ G, + GOC+ .+ G, ,G=2" G,
i) On putting r=0in (i), we get
C2+C2+Ci+ .+ C=2"C,
i) On substituting r = 1 in (i) we get
C,[C,+C[C,+ COC+ .+ G ,G=2" G,

3+ 770G+ 110G+ .+ (4r 3)€
=(2n+3)*"G,

SolLet S =3[C2+ 70C + 110G+ ..+(4n-1)C_, + (4n+ 3)¢ ..Q
-+ Co =G, C, =G,y etc., on writing the terms of R.H.S. of (1) in tle¥erse order, we get
S=(4n+ 3G+ (4n- DE+ .+ 7€+ 3¢ ... (2)
Add (1) and (2)

2S= (4nt+ 6)G+ (4 6)E+ .+ (4n 6)F

=2S= (4n+ 6)(G+ G+ G+ .+ G
=2(2n+ 3)*" G,

0S=(2n+ 3)*" C,
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25. Find the numerically greatest term(s) in the gxansion of

i) (2 + 3x)°when x :%1

I
NL
o
7~ N\
=
|w
X
N—
_
o

10
Sol Write (2+3x)™ :H 1+ g X) } _

3X 10
First find N.G. term ir(1+7j

3><1—1
Let X :% -_ 8 :Eg
2 2 16
Now consider
33
10+1) —
(n+1)IXI_( )(16) _ 1k 33 36
1+ | x| 33,4 48 48
16

Its integral partm = [%’} =7

[0 T+t is the numerically greatest term in

10
(| 3Xj
2

3x )’
e Ty=Ts :1007(—j

2
7 7
zmc{gl_lj C( 33)
2 8 16
- - _ 010 (33)
0 N.G. term in the expansion of (2 + $kjs = 2:°3°C, 6] -
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i) (3x —4y)*when x=8,y = 3.

4 14
Sol (3x-4y)* = (3x( ——yD
3X

= (3x)14(1— ﬂjm

3x
Write :ﬂ:-(llxsj:__l
3X 3x 8 2
1
| X[==
2
14+11
n+1)x|_ @A+ .
wW = 1 =5, an Integer.
1+|X| 1+§

Here|T; |=| T; | are N.G. terms.

4 14
Tg in the expansion %1—3—3/} 5
X

Here N.G. terms aresnd Ts. They are
1 4
Ts =1“C4(Ej (24)
1 5
S _14C5 (Ej (24

But |T; [=] T |
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26. Prove that 8"— 35n — 1 is divisible by 1225 for all natural numers of n.
Sol. 62" -35n- 1= (361 - 35r

=(35+1)'-35n 1
=[ @5y +"C @5+ "G @5+ .k "G, (38R "y (35 " - 35n
=(35)"+ "G (35) '+ "G (35) *+ .+ "G, (35f

(35)"%+"C (35)°+ "G, (35)" ¢

= (35
+.+"C_,

= 1225 (Kk), for same integer k.

Hence 6"— 35n — 1 is divisible by 1225 for all integral vas of n.

27. Find the number of terms with non-zero coeffients in (4x — 7y§° + (4x + 7y§°.
Sol:  We know that

(ax=7y)* = G (4x)F= G ()P TG )T (TN= TG )T (TyPF = CuTy) Q)

(ax+7y)" = G, (4x)"+ G ()P (Tyx G )T (7y)F U6 (TR .+ Cu(Ty) (D)

1 +@=
(4x=T7y)" + (4x+ 7y)° = 2L7G (4x)™+ G (4" (7y)* G (4)°(7y)t # €.g(7y) which

contains 25 non-zero coefficients.

28.Find the sum of last 20 coefficients in the exparmi of (1 + xJ°.
Sol:  The last 20 coefficients in the expansion®f x)* are**G, ,*G, ,...»° G..
We know that
0 3QCO+ 39 + 39C2+ L+ 39q9+ 39020+ L+ 39039: 239
= 3C, + 3C 0+ C,+ .+ ¥C,+ FCpt FC,¢ 4 FCe 2
(-"C, ="Cot)
= 2[PCho + FCpu+ FCppt .t PCyol= 2% = [FC o0+ o+ *C oo+ ..+ )= 27
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O The sum of last 20 coefficients in expansion of (0)*° is 2%,

29.1f A and B are coefficients of X in the expansion of (1 + XJ' and (1 + xf"*respectively,
then find the value of A/B.

Sol: Coefficient of X in the expansion of (1 —%X)is *"C,..
Coefficient of X in the expansion of
@+x)*"tis 2"ic, .
OA=2"C, and B=?"1G,

2n!

A_*C, _ nmn!
B ¢, (2n-1)!

(n=-1)!n!
(2n 1)ln|( -
:@:2
n
A
= —=
B

15 15 15
i) 15C1 +2 15C2 + 3. 15C3 +.+1 15C15
Co G C, Ciq

i) C,.GG+C .G+ C .G+ ...+ G5 .G

i) P [C,+FOC+ #0G+ .+ (n+ 25 G
iV) 3C, + 6C + 12G + ...+ 3.2 (
Sol:  i)We know that

"C, _ n! L(r=DY(n-r+1)!
"C, (n—nr! n!
n-r+1
r
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1500 Cl 2 4
_1—5+2(14j+3(13j+ +1O><—1
10
=15+ 14+ 13+ ..+ .
:15><16:120

i) (1+x)" =Cy+ Cx+ G, X+ ...t G X...(1)

(x+2)" = Cox" + C X"+ CXT 2+ Lt G (2)
(1) (2)= (1 +x)"

=(Cy+Cx+ Cy X%+ ...+ G X))
(Cox" +C X"+ Cx" 2+ .+ G, )

Comparing coefficients of"x on both sides,

NC, _4=Cy[Cy+ CIC,+ COCH+ ..+ G, {C

ie.G G+ GOG+ GOG+ .+ G JC
=2"Cog = *"Crug|* "C,= "Co ]

i) 2 [C, + FOC + #0G+ .+ (0t 2§ ¢

i(r+2) C,

=0

=

M:

(r +4r+4)Cr

o

r=

n

=2r(r- 1)C+z cr+42fc+£ G

r=0

>

=2r(r- 1)C+52r<;+4Zc

r=2
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=n(n-1) 272+ 5n.27"+ 4.2
(n2 +9n+ 419 2

= (n2 +9n+ 1@ 2,

iv) 3C, + 6C + 12G + ...+ 3.2 (

n
=Y 32 [,
r=0

=332
r=0

=31+C 2+ ZH GE W .+ G2
=31+ 2]
=33

- 3n+1

31.If (1+x+x2 +x3)7 = by + b x+b, X +... +b,;x*, then find the value of
1) by+b, +b, +....+ by

i) by +by+b; +....+ b,

Sol:  Given
(1+x+x2 +x3)7 =by +bx+b,%¢ +... +b,x*t...(1)

Substituting x =1 in (1),

We get

by+ b+ b, + ...+ b+ by= 4 ..(2)
Substituting x = -1 in (1),

We getby—b, + b, + ...+ byy— b= ( ..(3)
) (2) +(3)

= 2by + 2b, + 2by+ .+ 2B,= 4
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i) (2) - (3)
= 2b, + 2b, + 2+ .+ 2h,;= 4

= b, +hy+b +....+b,= &,
32.If the coefficients of X* and x*?in the binomial expansion of(2+8—3xj are equal, find n.
Sol:  We know that(2+8—;j :2”(1+4—3Xj
Coefficient of X! in the expansion of
8x\". 4\t
2+—| is"C;[2'| =
( 3 j s (3)
Coefficient of X? in the expansion of
8x\". 4)\?
2+— | is"C, | =
( 3 j s G @
Given coefficients of X and X* are same

11 12

4 4

="c, 2" 2| ="c, =
H (3] 2 (3)

n' n! (4)
= = _
(n-1)11 (n-12)112\ 3
—12=(n- 11)%1

=9=n-11

=n=20.

33.Find the remainder when Z°*3is divided by 17.
Sol:  We have 2
s 2(22012)
— 2(24 )503
=2(16)%
=2(17- 1%
:2[503C017503_ 503Cl 17502+ SOZQ 17501 o+ 503%2 17 503%3
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:2[503C017503_ 503C117502+ SO?Q 1750; o+ 503@)2 17_]
=17m- 2 where m is some integer.
02%°8=17m- 2 (or) 17k 1!

[0 The remainder is =2 or 15.

Long Answer Questions

If 36, 84, 126 are three successive binomialefficients in the expansion of (1 + X) find n.

SolLet "C,;, "C, "C., are three successive binomial

(1 +x), find n.
Then"C,_; = 36,"C, = 84 and'C.,; = 126

"C, _84_n-r+l1 7

Now — - !
"C,, 36 r 3

3n—-3r+ 3= 7r= 3= 10F .
3n+3
=r ...(1
0 @

"C,,y 126 n-r_ 3
= === =
C 84 r+1 2

r

=2n-2r=3r+ 3= 2= b5n 3 (2

—2n= 5(3“ 3j+ 3 from (1)
10

_3n+3+6

= 2n =>4n=3m = = ¢
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2. Ifthe 2" 39 and 4" terms in the expansion of (a + X)are respectively 240, 720, 1080, find
a, X, n.
SolT,=240="C,d"'x =240 ...(1)
T3=720="C,d?x*=720 ...(2)

T, = 1080= "C; d"3x*= 1080 ...(3)

(2)_ "Gd’x_ 720
D) "c,a"'x 240
n-1x

= ——=3=>(n-1)x=6a..(4
2 a

n n-3.3 _
®)_, S8 X _1080_n-2X_3  on-2)x=9a.(5
(2) C,a “x= 720 3 a 2

@_ (-Dx _6a n1_:

B 2(n-2)x 9a 2 4
=3n-3=4n- 8= = 5

From (4), (5 - 1)x = 6a> 4x = 6a

Substitute x =ga, n=5in (1)

SCIEa“GZ-a: 240> 52 a= 24

25=280_45_ 5
15

Oa= 2,x=ga:—2 (2F ¢ Da=2,x=3,n=¢
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3. If the coefficients of {", (r+1)" and (r+2)" terms in the expansion of (1 + %) are in A.P.
then show that rf — (4r + 1)n + 4F — 2 = 0.

Sol.Coefficient of T="C,_;
Coefficient of T,; ="C,
Coefficient of T,, ="C,41
Given"C,_;, "C,, "C,,, are in A.P.
=2"C,="C_1+"C1

5 n! _ n! + n!
(n=-0r! (n-r+DHY(r-)! (n-r=-2)Y(r+1)!
2 1 1
= = +
(n=)r (n=r+LH(n—r) (r+r

1|2 1 1
e =
n-rlr n-r+1] (r+1r
1 | 2n-2r+2-r|_ 1
n-r{ r(n-r+1) r(r+1)

= (2n-3r+ 2)(r+ D)= (= n(n- & 1)
=2nr+2n- 3f- 3/ 20 2= A- 2nF T+ R
=n’-4nr+ 4P-n-2= 0

On?-(4r+1)n+ 4°F—= 2= 0

14
4. Find the sum of the coefficients of% and x*®in the expansion Of(ZX?’ —%) .
X

2

14
Sol.The general term i62x3 —ij is:
X

3 r
Tr+1 = 14Cr (2X3)14_ r(_?j

- (_1)I' 14(:r (2)14— r[(3)r DX42- I’DX— 2r
— (_1)I' Ei4Cr 214— r (3)r X42— 5r (1:
From coefficients of ¥,
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Put42 -5r=32>5r=10=>r=2
Put r = 2 in equation (1)

T3 - (_1)2 14C2 (2)12 (3)2[])(42- 1(
— 14C2 (2)12 (3)2 D(32

Coefficient of X%is *C,(2/?(3)®> ...(2)
For coefficient of x'°

Put42 —5r=-18 5r=60=r=12
Putr =12 in equation (1)

T13 - (_1)12 14C12 (2)2(3)12DX 42 6(
— 14C12 (2)2 (3)12 K 18

O Coefficient of x'2is C,,(2)? 3"

Hence sum of the coefficients ofand x*%is 14C, (2)*2(3)%+ G, (2)?(3)".

5. If P and Q are the sum of odd terms and the surof even terms respectively in the

expansion of (x + d) then prove that
()P~ Q= (x*—&)"
(i) 4PQ = (x + af" — (x — aj"

Sol.(x+a)" =", x"+ "Cx"at "G X" 2a%* "Cox" @+ .4+ "G xd"+ "C d

=("Cox"+"C,x" %%+ "C,x" a*+ Ly ("Cx"'a "¢ X & "¢ X @
:P+Q

(x—a)”:”Cox”—”Cle&F nqxn- 2a2_ ng X7 38.3" + ng_( 1)1 a4
=("Cox"+"C,x" %%+ ", xat Ly ("G X' 'a "¢ X &t "¢ X &
:P—Q
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) PP—Q = (P+Q(P- Q
= (x + af (x — a
=[(x +a) (x—a)]= (¢ - a&)"
i) 4PQ = (P +Qf — (P - Qf
= [(x + af]* - [(x - af]®

= (x +af"— (x — af"

6. If the coefficients of 4 consecutive terms in thexpansion of (1 + X) are a, &, a, a
respectively, then show that

& , 8% _ 28
a+a a+ta 3+ @

Sol.Given a, &, a, & are the coefficients of 4 consecutive terms in §)" respectively.

Let 31:nCr—1, = nCH &= r]C:r+1, = nCr+2

LHS: —2 + % - % , %
ata ata %@J%Ja(ﬂaq
& a3
1 1 1 1
- n * n ) n-r+ 1+ n-r-1
nCr—1 nCr+1 ' r+2
r . r+2 _r+r+2_ 2(r+1)

_n+1 r+2+n-r-1 m 1 n 1

28, 23

a, +a
a

R.H.S:

2 2 _2vD_, s
n-r n+1l

1+7n Cra 14
n
C, r+l
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& , 8% _ 28
a+a a+ta 3+ @

[

7. Prove that (*"Cy)*-(*"C))%+ (*"C,) = (') * .+ ("G, )= € 1) T,
Sol (x +1)2" = 2"C,x2"+ Cx " % 2"C,x2" 2+ .+ 2'C,, (@

(Xx—1)"" = 2"Cy - 2"Cx+ ZC,x %+ .+ PG X" (2

Multiplying eq. (1) and (2), we get

(2nC0X2n+ ZnClX 2/ 1+ ZICZX 2A 2+ L+ ZICZn]
(2nC0 _ 2nC1X+ 2nCzX2+ L+ ch:znxz

= (x +1)°" (1~ x)*" = [(1+ x)(L- x)]*"

— (1_ X2)2n — z anr (_XZ)I'
r=0

Equating the coefficients ofk

(*"Co)* = (") (C) = (&) * .+ (UG = € )TIG

8. Prove that (C,+Cy)(C+ C,)(Co* GG, i+ G F

O hengan .

Sol.  (Co+C)(C+ C)Cot Cy)nlGy it G F

o Jc[+).0 23]

1. G 4."S "G
= 1+—2 | 1+—2 | ... .
e oo

= 1+1j[1+—2] (B—rﬂ GUCUGH..G, [~ G
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. (ilnj(%”j ...... (%”j G 0G,0..G,0G,

(1+ Ir1)

CC,..G,

(n+1)

0(Co+ GG+ GG+ GGy i+ Gy F a[elaYesfeulile

9. Find the term independent of x in(1+ 3x)”(1+3ij .
X

n n
Sol.(1+ 3x)”(1+ij = 1+ 3X)n(3x+1j
3X 3x

1" 0 .
=(&j 1+ 3xP" = 2(2 G )@3x)

3”
The term independent of x in

n
1+ 3x)" (1+ 3—1Xj is 3—1n(2“c:n)3” =2"C,

10. If (1+3x-2¥X )%= g+ g ¥ 3 £+ . +a,,x°° then prove that
) ag+ta+at .+ g,= 2
i) a,—a+a- at .+ g,= &
Sol. (1+3x-2¢)0= g+ g x g X+ ..+a,yx?°
) Putx=1
1+3-2/°=3 + g+ g+ .+ g
Dag+a+ a+ .+ g,= 2

i) Putx=-1
(1-3-2f°=g- 3+ 3+ .+ g
Dag—a+&- a+ .+ g=  4)= %
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11. If R, n are positive integers, n is odd, 0 < € 1 and if (5J/5+11) = R+ F, then prove that
I) R is an even integer and
i) (R+F)F=4"
Sol.i) Since R, n are positive integers, 0 < F < 1 gab+11]' = R+ F
Let (5/5-11f = f
Now, 11< 5/5< 12= < § 5 1%
-0<B/5-11<1> k f<l = G- - 0-1<-f<0
R+F—f=(5J/5+11) - (5/5 11
_| "Co(5YE) + "G (B 5)* (L1y }_rco(a/‘s)"—“mafsrlm)»
"C,(5/5) 211+ .+ "G (11 "C,(5V5) 211+ .+ "C £ 11
=2["C G5t "G @ 55 % i+ |
= 2k where k is an integer.
0 R+ F —fis an even integer.
= F —fis an integer since R is an integer.
ButO<F<land-1<-f<8-1<F-f<1
OF-f=0=F=f

[0 R is an even integer.

i) R+FF=((R+Ff,  ~E=f
= (5/5+11) (5/5 11
=[(5/5+11)(5/ 5 11]n = (125 12%)= "

0 R+FF=4

12. If 1, n are positive integers, 0 < f < 1 and if7+4/3)" = I+, then show that
(i) I is an odd integer and (ii) (I + f)(I = f) =1.
Sol.Given I, n are positive integers and

(7+4/3) =1+f,0<f<1

Let 7-4/3=F

Now 6< 4/3< 7= -6>-4/3>- 1
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=1>7-4/3>0=>0<(7-4/3)"<1
OO0<F<1
1+f+F=(7+4/3) (7- 4/3J
"Co7"+"C, 74/ 3y "G 7 2 (4 3]
| +...+”Cn(4\/_3j1 |

_nCO7n_ nq7n—l(4/_3)+ nC2 71-2(4/_3)2_
I +.+"C, (-4/3)|

=2 "G 7+ "G, 72 (4/3Y ...

= 2k where k is an integer.
[0 1+ f+ Fisaneven integer.
= f+ Fis an integer since | is an integer.
ButO<f<landO<F<Hf+F<2
Of+F=1 ..(2)
= | + 1 is an even integer.
O Iis an odd integer.
(I+HI =) =+HF, by ()
= (7+4/3) (7- A/ 3
=[(7+4/3)(7- 4/3) = (49- 48)=

n
13. If nis a positive integer, prove thatz r3
r=1

2
[ "C, ] _ M)+ 1F (n+ 2)

1 12

n n 2 n _ 2
SO'.ZI’?’[#] :ng(n r+1j
r=l Cr—l r=1 r

:Zn:r(n—r+1)2 :Zn: rM(n+ 17 - 2(n+ Hr+ #°
r=1

r=1
=(N+17Zr-2(n+ I P+ 7

2 (N)(n+1)

=(n+1—

(n)(n+1)(2n+ 1), f(n+ B

-2(n+ 1)
(n+1) 6 4
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2 3 2

_(n+17[ 6r° + 6n- 8- 4n 36}

_(n+1y —n(n+1)— 2n(2n+ 1)+_r1

2 6

2 6 12

=(n+1)2—n2+ Zn}: n(nt 15 (+ 2

14, 1fx = 18, LBD, IRII7, then prove that 9% + 24x = 11.

3[6 3[6[9 3]6]9]12

108, 1BH, 1131517
3[6 3[6[9 3]6]9]12 h

R

=141 m( 3)1% _§2+__.-[1+_§

Sol.Given x =

Herep=1,q= ,5:E:>x:—§
a-xyon-2 (2]
3 3 3

3 3
—3x+4=3/3

(ljf@g

Squaring on both sides

(Bx+ 4P = (3/3F = 9%+ 24% 16= 2
= 9x*+24x=11
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Y

15. (i) Find the coefficient of Rin -~ %)
(3-x)
(1-3x* (1~ 3xY¥ (- 3x¥

O.(3_X)3/2 - 3(1_)() 3/2 33/2(1_)()3/2
3 3

_ 1 13 21 X—3/2
-9 (15

§EE 2 §Dr 3 EF%J 9
22(xV, 222X, 2224x)",
1P\ 3 11213 INpANe]

_ 1o 6X+9x2)(1+2+£x2+ X , 3 . TT s, ﬂ

1 3( X
Nl (1-6x+ 9% ) 1+§(§j+

J27] 247 16¢27 & 18 9 8 32 27
_ 2
[0 The coefficient of Xin (1—3)(3)/2 is
3-X)

1 [ 77 6(35) 9(35)}
= - +

J27!8x32x 27 & 16 9 18 2
1 [77—126@-5043_ 3857

J271  8x32x 27 J27x 8 3% 27

(1+x)?

i) Find the coefficient of ¥ in

@+ x)°
=2
3

= (1+ 2x+ X?) 1+ —
3 1P

Sol.

2x (3)(4)

+

-3
==(1+ x)z(l—gz xj

_xj 304 2)j3
3

3]

iB:I{DEJE 2;[4
+ =T+
213 3 0218

, 3B 2%
" IEUEs, 3

PL56 080 2,
D23 468

BABEBBOLY 2x°,
1r2BUEIEIT8| 3
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2
0 Coefficient of % in —&*X)

iS
2 3
3

ol -2 ofZ) - oA

j[45x + 712x— +2€%

oolm oolm

( j (20+ 48+ 28 963 26 204¢

243

3
i) Find the coefficient of X' in {2*3X)"
(1-3x)
(2+3x)
=(2+3x)° (1~ 3x)*
(1‘ X)*

= (8+36x+ 54X + 27X )
[L+4C,(3X)+°C, (3xF + °C, (3xP+ " G (3x)+ °G (3xf+ ° G (3xf+ ..

(2+3x)°
1-3x)*

[0 Coefficient of X in is

:8[@1% [37)+ 3ajﬁ9q (3f)+ 5{18 C (é))+ 2@7 » (é)
=8(C,3)+34° G §)+ 54°G §+ 2" ¢ 4
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ofd™ 5x)* (1+ 3% P2
L (3+4x)3 '

16. Find the coefficient of X in the expansion

 a- 5x)° (1+ 3¢ % _ (1-5x)* (1+ 3¢ )*'?

o

3
1 4 -1/3
= @(1— 5x)° 1+ 3% 2( 1+§j
1

=F[1—15x+ 75X — 125% |

33
1+g(3x2)+L(3x2)2+

1 9
:@(1—15x+ 75¥ - 125% é ¥ X + )

1-—+—X

( 4x 32 2 896 3 j
. e
9 81 2187

[1—15x+ SR 125>%+‘_23 %—%5 2+ }

1
3l/3

1—ﬁ+3—2x2 _ 8% X3+ ...
9 81 2187

2

-4, 32,2 89,4,
9 81 2187

1 159 , 385
@[1—15”7 X ===+ }

2 2 9 81 218

EuN /2
(-5xf @+ P2 1 [_ 385_159 4, 32 896

[0 Coefficient of X in =
(3+4x)"® 3%
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_ 1] 385 { 77274 12968 8£}6
3 2 2187

1 [-841995- 18226T__ 102425
33| 4374 33(4274)

17 lix = —>—+—>F SO, then find the value of £ + 4x.
hm @EHm?  (4)3
_ 5 _ 50 _ 519
Sol.x + + +

C@nm @@ @4)?

_35, 387, 3579
237 3F 43 7

S
==+ 1+ T ===+ X
213) 3 \3 a4 \3
~ 3(1) 3[5( 1)2 caly ]j3
=1+ D+ —] =] +—| 1 +

113) 213 31 (3

_ . 3(1) 3 1)
=2+ X=1+—| = |+—| = | +
113) 21\ 3

Comparing x + 2 with (1 — ¥}

SRR q)(_yjz .
1{ q 1P (g

y 1

2
Herep=3,q=2-=-oy=—=—
P q 4 3 y 3

wla

2 =3/2 1 =-3/2
Ox+2=(1-y)™ :(1—?3] :(?J = (3f2=/ 27Squaring on both sides

X2 +AX+4=27 = X+ 4x= 2
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18. Find the sum of the infinite serlesz(1+ 1 ,B1, 13861, j

107 1P 104 121316

1,181 1851
107 1D?10“ 12m1d

_ 1( 1) 1[3( 1)2 ﬂ315( 133
=1+ [+ = + +
111100 211100 31 10

Comparing with (1 — X}’

:1+%(qj p(p"'Q)( jp 1,p+0=3,0= 2

Sol.1+

21
KZL :i:_zz .02
q 100 100 100
1 13 1
Ol+— +—3=+..= (I- x)
100 12 1d (= x)
1/2
49 50 5/ 2
=(1-0.02)¥%= (0.9 ”2( j (_j =
( ) =099 50 49 7

DZ[1+_1+£B 1,035 1 }
10 12100 12B1f

-2

~|%

!
5

19. Show that

X, X(x=1)  X(x=1)(x-2)

1+
2[4 20406
L X XD | X(xHD(x+2)
3L6 369

SolLHS =14+ X4 XX=D)  x(x=D(x=2)
2 204 26
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Comparing with

2 3
:1+x(%jw(—9 +w)[—lzj +o. (LX) =1+ "G k+ "C, K+ ...

e 10203
—14+N 5 (=) n(n-1) W+
1! 12

X X
Here le , = x:( ng =(—3j
2 2 2

X x(x+1) x(x+1)(x+2)
36 3069

- 1+§(1j+ (X)(x +1) ( _1j2 L 00+ D(x+ z)( _1I+
1\ 3 (D% 3 11213

Comparing with (1 — X)!

R.H.S. =1+

=1+ n(x)+n(n—+1) X
12

We getx:%,nz X

0 LHS. =R.H.S.

20. Suppose that n is a natural number and I, F & respectively the integral part and

fractional part of (7+4/3)", then show that
(i) I is an odd integer, iH(+R(1-F=1
Sol Given that(7+ 4/3)'= | + F where | is an integer and 0 < F < 1.
Write f = (7- 4/3)
Now 36 <48 <49

6</48< 7
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ie. —7<-J48<-6
ie. 0<7-4/3<1

ie. 0<(7-4/3) <1
0 0<f<1

Now | + F + f=(7+4/3) + (7- 4/ 3] =

=("Co T+ "G (A3 "G (W B )4G0 "e (@AY e (2@ P

:2[7” +1C, 724/ 3P+ "G T4 (4 3)+ ]
= 2k, where k is a positive integer ...(1)
Thus | + F + fis an even integer.
Since | is an integer, we get that F + f is angeteAlso since 0<F<landO0<f<1
=0<F+f<2
-+ F + fis an integer
WegetF+f=1
(i.e)l—-F=f ..(2)
()From (1) 1 + F + f=2k
= f=2k -1, an odd integer.
(M A+F)(-F)=(+Ff

(7+4/3) (7- 4/ 3] = (49 49)=
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21. Find the coefficient of Rin (3 + 2x + X)°.

Sol.(3+ 2x+ x2) = [(3+ 2x)+ x* )P
=°Co(3+2xP°+ °C (3 2xF (€ ) °G (3 2xf (X F+ °G (3 2xF (¥ ) .
= (3+2x)° + 6(3+ 2xP (@ )+ 15%¢ (3 2x} ¥+ 20% (3 23+ ...

:{iﬁqm&f(zx)f} sx{ih D?r(zxj} 15%{24‘, enk i (zxs}L 20 Zs: 3@ 3 (zg}
r=0 r=0 =0 =0

O The coefficient of &in (3 + 2x + X)° is

=%c, B °+6(°c, 302w 15¢ GO302) 20 g & 2
=64+ 1440+ 3246 548 5284

+1_
22. If nis a positive integer, then prove thatC, ST, ...+& = 2 ].
2003 nt+l nt+1l

SolWrite S :CO+&+2+...+& then
2 3 n+1

1 1 1
="Gg+z0c+=C it ——T
S q)+2 q+3 C,+ v G,

n+1 n+1 n+ n+

O(n+1)S=——0¢ +—10" +—1E11 + ..+—JEF

(n+1) 1 G > GQ 3 G 1 G »
Hences=2_ %

n+1
Il (n+1)S: (n+1)q.|_ (n+1)g+ (m-l)Q;’+ F (r 1)q+1

. n+1
since—-[1 ¢ ="
( r+1 Cr: C+1j

=2t -1
+1_
U CO+&+2+,,,+—C” = Z !
2 3 n+l1 nt1l

www.sakshieducation.com



www.sakshieducation.com

23. If nis a positive integer and x is any non-zerreal number, then prove that

2 3 n
X X
CO+C]5+C2 ﬁ(—g +C3ﬁ(—4+...+ qa—n”

_ (@)™ -1
T (n+1)x

2 3 n
X X
Sol.C,+C,=+C EIK—+ E—T(—+...+ F—
0 C12 253 G A G 1

1 1 1
="C,+="C,x+="C,x°+ ..+— "C X"
ot G 3 &2 1 G

+£§+n(n—1)ﬁ+

=1l+——F———+ ...
112 2! 3
:1+£x1+n(nTl_1)x2+ ......

1 "(n+1)x1+ (n+Dn o, (- Do s,
|

S (n+1x| 2! 3!
- : .31) [(C x4 (MG 324 (P Dy 3y ]
n+1)xL
— G j—l)x:l_l_ n+1ClX+ n+1C2X2+ s n+1Ch+lX|+ 1 ﬂ
=1 Ta« X" -1
(n+1)xt

x" _(@+x)™-1

X 2 3
Co+Ca+ i+ G-+ .+ G3
o+ Gyt GESH GE S~ (n+ 1D)x

(-1)"'2"C,,,, if nis ever

24. Prove thatC2-C?+ C3-C2+ .+ €1 @ = .
0 , if nis odc

Sol. Take (1-x)" (1+ lj
X

X X

=(Cy—Cx+ C, X - ¥+ .+ € 1J0C X ( Q,+%+%?+ +%ﬂj ..
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The term independent of x in R.H.S. of (1FHE;-C2+ C5- C3+ .+ € 1) G

Now we can find the term independent of in the B.Hof (1).

LH.S. of (1) =(1- x)”(1+§jn

=0y Xjn -x)
X X

n

=3 "C,(-x*)" ..(2)
r=0

Suppose n is an even integer, say n = 2k.

Then from (2),

"C, (-x
(1- x)”(1+ 1) & n( i
X X
2zk2kc (_XZ)I’
r 2k
— =0 X2k :Z 2kCr (_1)r X2l’—2k.”(3)

To set term independent of x in (3), put
2r-2k=0=>r=Kk

Hence the term index. of x in

1-x)" (1*’%)“ is %G 1 =" Gnrz) € 1y/2

When n is odd:

Observe that the expansion in the numerator of¢Bjains only even powers of x.

0 If n is odd, then there is no constant term in (22.) the term independent of x in
1 n

(1- x)“(1+—j is zero.
X

[0 From (1), we get

www.sakshieducation.com



www.sakshieducation.com

(-1)"2"C,,,, if nis ever
0 , iIf n is odc

-GGGt £ G|

1+3x
1-4x)*

25. Find the coefficient of x%in

1+ 3x

Sol. y
(1-4x)

= (1+3x)(1- 4x)* = (1+ 3x)[i (e Dxf}

r=0

Here X=4x,n=4

=@+ 3x) Y, @G ) }

Lr=0

=(1+30)| 3 I 4y (0 }
L r=0

[0 The coefficient of ¥in 1+3X4 is
(1-4x)

— 15C3 m12+ 3[]1.4% D411
= 455x 4%+ (1092)4'= 728 #

26. Find coefficient of Xin the expansion of (1 — 3x}".

Sol.General term of (1 — ¥%is

1 - O+ a)pt 29y .+ [pr (- 1)q€_xjr
r+l (r)! q
=X

Here X=3x,p=2,q=5,r=6;
qg 5

T6+1

_(2)(2+ 5)(2+ 2.5)..[2+ (6- 1)5(_3»()6
- 6! 5

1.2 (2)(1)A2)...(27) 3x 6
o 6! 5
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_(2)(7)(12)...(27{_‘j6
5

O Coefficient of Xin (1 — 3x)*°is S

2
27. Find the sum of the infinite seriesl+ 2G}+ ( 1) +E —; +..00
3 3B\ 2 3167

2 3161

2 3
::14-5%[j!4.j%£g§(_;j 4._E§9521 _ig +
16 1UP\ 6 11727
+ 2
o1 P X ] PO A X)L gy
1 q 12 (q

1 3
Here p= 2, == x—=
p 0= 4 6 6

-2/3
=(1-x) P9 = (1_%j _ 213_37

2 3
Sol.Let S= 1+2D}+ (lj +E _3 + ...
3B

$x
o=

3[5 3[5D7 3]5]759 -
5ELO 5D].O]15 3101168 20 '

28. Find the sum of the series

3[5 3E5D7 3151719
5EI.O 5[]10]15 110115 20'

3[5(1)2+ 355D7(_1j3+ 3551759[ J
1\ 5 10203\ 5/  wW2034
Add 1+ 3[% on both sides

2
1+§+S=1+§[ij+ SDS( 1) + o
5 1.5 102\ 5

1+ P X}, PP+ Q) N
T\ gt

Herep= 3,0= 2L:£:> x= =
q 5

Sol.LetS =

= (1- x)~P'd

(3-89 -55
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:>§+S: 5\/§:> S= 5‘/_3— 8

5 33 3/3 5

20, Ifx= 2+ 2B . TBD o find 3x% + 6x.
5 510 51a115

Sol.Given that

1 l[B 1[3]5
5 5EI.O 510]15

_% %( j ﬂﬂig """
Slex=1e1d e U Eﬂig

1, P1,peray 1Y, p a)E 2q) 3:(1_ )P
15 21 |5 3! 5

—1+x= 233(1+ xf =5

= 3x% + 6x+ 3= 5= 3%+ 6x= 2
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30. Find an approximate value of¥/63 correct to 4 decimal places.

8/63= (63}'° = (64 1j'®

= (64)1’6(1— L jm

So

64
=2[1-(05f] "
(o (55
=9 j-0 #1016 (0.52 + ...
1 ol

=2[1-0.0026041F 2[0.9973959]
=1.9947918 1.9948 (correct to 4 decim.

31. If |x| is so small that X and higher powers of x may be neglected, then fingn approximate

ax )" /3
1+>2 | (8+9x)}

values of( 5
1+ 2x)

-+ x% and higher powers of x are neglecting

= 2(1- ex)( 1+ %Xj (1= 4x

= 2(1— 6x+ 3—;) (2~ 4x)
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(- x* and higher powers of x are neglecting)
:2(1—£5 xj(l— 4%) = 2( r a2 %
8 8

-+ x?and higher powers of x are neglecting

=2(1—7—7 xj
8

(1+ ?’Xj_4 (8+ 9x)'3
2 _ 77
ar2xf 2(1_? Xj

32. If |x| is so small that X and higher powers of x may be neglected, then findhe

approximate value of /x? +81-4 x*+16.

Sol.4x2+81-4x2+16
:(81+ X2)l/4_ (16+ X2)1/4

— (81+ X2)1/4_ (16+ X2 )1/4
2 1/4 2 1/4
=g 1+ X || -|16 X
81 16
2 1/5 2 1/4
=31+ | -2 2
81 16

=1—%{x2 (After neglecting %and higher powers of x)

19
04x2+81-4x2+16= 1-—= ¥
864

www.sakshieducation.com



www.sakshieducation.com

33. Suppose that x and y are positive and x is vegmall when compared to y. Then find the

3/4 4/5
approximate value of( y j —( y j :
y+X y+X

3/4 4/5
sm.(_y j -(_y ]
y+X y+X

3/4 4/5

Yy YUy

(By neglecting (x/y) and higher powers of x/y
2 2

e ot Ueo

4\y) 32|y S\y 25 vy

(E_EJ_X_(AEJ X

5 4)y (32 25\ y

1(x)_1109 x)

20l y) 800\ y
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34. Expand5y/5 in increasing power of%.

Sol.5/5=5"2= (Ej_m
5

2

_1+(1z)(5)+ a2

., 34 35(4)2 305...(2¢F Jf jf
=1+ -+t =] +...
125 2122 5 r2f 5

N w

L. 55 (Slj(

35. Find the sum of the infinitive terms

5 508 stE 11
+ + +..0
6012 6L12/18 6112118 24

5 , 5B , 5HN
612 612718 6112118 24

26( 1Y 20509 1° Zzme1d 1!
=28 =—| | +—| £ t——— "T—T +......
1zle) 1B 6 D218
2(1 2( 1) 25 1 2mg 13
214+ = [+2S=HH—] - |+—| | +——J-—"] + .....
1[6) 1(6) 10 EJ ﬂﬂi g
4 21\ 25 1 58 1°
= —+2S=1+—| —|+—| =] +——T7—"1 + .....
3 1(6) 152{6) fapa g

Comparingg+ 2S with (1 — xyP

_q14P[X +|0(|0+0|)_><2+
1 2 g

Herep=2,9= %—lsz _____

Sol.Let S =
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-2/3
02425= (1 xyPla= ( 1——1j
3 2

1 -2/3
:(—j :(2)2/3:\/2

2
4 4 2 1 2
02s=¥4-"— X" 4 = _ ¢
3 2 3 3 3

5 5[8 SE1
+ + +.=—=-
6M12 612118 1218 24 32

[ERN

I
'

36. If the coefficients ofx?,x'% x** in the expansion of(1+x)" are in A.P. then prove that
n? - 41n+ 398= (.

Sol: Coefficient of x in the expansion (1 —%js "C..
Given coefficients oik®, x*°,x** in the expansion of (1 —%&re in A.P., then
2("Cyp)="Cy+ "Cy

~ 9 n! _ n! N n!
(n-10)110! (n—-9)!19! (n— 11} 11

2 1 1
= = *
10(n-10) (- 9)(n- 10) 1% 1
N 2 _ 110+ (n— 9)(n- 10)
(n-10)10 110(r 9)(m 10)

= 22(n-9)= 110+ A—- 197 9
= n?-41n+ 398 0
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37.Find the number of irrational terms in the expansia of (5 + 2%/8),

Sol: Number of terms in the expansion @#® + 21/8)X are 101.
General term in the expansion of (x  ig
T ="C X"
0 General term in the expansion @f'¢ + 21/8)1% s

Tr+]_ =1OOC|- H5l/6) 106 rl:(z 1/8) |

100-r r

=100C, 5 6 [8
For T, to be a rational.
Clearly ‘r is a multiple of 8 and 100 —r is a riple of 6.
[0 r=16, 40, 64, 88.
Number of rational terms are 4.

[0 Number of irrational terms are 101 — 4 = 97.

38.If t=24 46, 468,

.o, then prove than 9t = 16.
5 5.10 5.10. 15

Sol: Given

4 4.6 4.6.8
t=—+——+ +..00

5 5.10 5.10.15

Cqsto1e 4, 46, 468

.0
5 5.10 5.10.15
2 3

:>1+t=1+f(§j+4—'6(—1j +4—'6'f—3 +o0 (L

15/ 21\5 31 \5
We know that
14+ P[ X, PP+ q)f X

1 p 2! p

p(p+ q?)’|(p+ ZQ{gf +..00 = (1= x) P/
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1

Herep=4,p+q=6),a(|:5

2
=2 ==
=d = X 5

;4
D1+t:(1—2j2
5

-2
:>1+t=(§j
5
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