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Introduction: | '

f-ranjces: 0/ I/Iu..rslu,o (1494-1575) devised the method of induction and applled this
\ J NN Qew,e $irst to prove that the sum of the first n odd positive integers equals n>.
MY | * We are aware of the fact that even one exception or case to a mathematical formula is
enough to prove it to be false. Such a case or exception which fails the mathematical
formula or statement is called a counter example.

For example, we consider the statement S(n)=n?—n+41 is a prime number for every

natural number n. The values of the expression n*—n+41 for some first natural
numbers are given in the table as shown below.

n |1 |2 |3 (4 |5 |6 |7 |8 |9 |10 |11
S(n) 41 |43 |47 |53 |61 |71|83|97 113|131 151

From the table, it appears that the statement S (n) has enough chance of being true. If we

go on trying for the next natural numbers. We find n=41 as a counter example which
fails the claim of the above statement. So we conclude that to derive a general formula
without proof from some special cases is not a wise step. This example was discovered
by Euler (1707-1783)

Principle of Mathematical Induction
The principle of mathematical induction is stated as follows:

If a proposition or statement S (n)for each positive integer nis such that
1. S(1)istruei.e., S(n)is true forn=1.

2. S(k+1)is true whenever S(k)is true for any positive integerk ,
Then S(n)is true for all positive integers. )
Procedure: [ s (U AN
1. Substitutingn =1, show that the statement is irue fora=rI - " N | [ & o
2. Assuming that the statement, is tru\ fpr aD 1n1°]er k twn >h ow that it is-irdde for the next

higher mteger ; L
M1: Start .-,q 1g vvlth, ne'side Of 3‘(! +"-‘) \its c‘i'Lnr',srde is derived by using S(k).
1™,
M2: S (K ) s es*a)h shed| Gy peifaiming algebralc operations on S (k).
P _f"D ¢, (| Extended V!atr.ematlcal Induction:

| 1.2¢"i e arinteger. If a formula or statement for n>i is such that

AV S(i )|s true and

2. S(k+1)is true whenever S (k)is true for integral values of n>i.
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Chapter-8 Mathematical Induction and Binomial Theorem

EXERCISE 8.1 ;
Use the mathematical induction to prove the following formulae ferevery pssitive ™
integer n. | (RWPR2021, LAR 2072)
Q1 1+5+9+...+(4n-3)=n(2n-1)- N alh ¢ -

Solution:
Let S(n) be-the give statement, /i,

S(n):l14+549+ +\1n 3) %. B '(').

Q) whizn =1, Lq.latlrnk ) becomes;

TR 40 s =1(2x1-1)

NN s 1-1

Thus S(1) is true i.e., condition (1) is satisfied.

(i)  Letusassume that S(n) istrue forany n=keN i.e.,
1+5+9+....+(4k—-3) =k (2k -1) (A)

The statement for n=k +1becomes;

1+5+9+...+(4k —3)+(4k+1)=(k+1)(2k+1)  (B)

Adding (4k +1) on both sides of (A) we get;
1+5+9+....+(4k —3)+(4k +1) =k (2k —1)+(4k +1)

=2k?—k+4k +1 =(2k+1)(k+1)
=2k*+3k+1 =(2k+2-1)(k+1)
=2k?+2k +k +1

=2k (k+1)+1(k+1) :[2(k+1)_1](k+1)

Thus S(k+1) is true if S(k) is true, so condition (II) is satisfied. Since both the
condition are satisfied, therefore, S(n) is true for all ne N.

Q.2 1+43+45+...+(2n-1)=n’ (LHR 2022)
Solution:
Let S(n) be the given statement, i.e., e AN
S(n):  1+3+5+...+(2n-1)=n’ (i) A~ 2 =
(i) when n= lequatlon(l) berumes | (Y I R
S(): 2x1-1=0 |\ 70\ [ (7 yy\av J

s@@\ \ =¥~ \\ ,x\

Thus S 1) Lst LJe h1t IS "ond't.on (1) satisfied.
e ‘1l) °t 15 alssame that S(n) istrue forany n=keN, i.e.,
Y S (K) 1143454 (2K 1) =K (A)
- The statement for n=k +1 becomes ;
1+3+5+..... +(2k—1)+(2k+1):(k+1)2 (B)
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Chapter-8 Mathematical Induction and Binomial Theorem

Adding (2k +1) on both sides of (A) we get;

1+3+5+...4+(2k—1)+(2k +1) =k* +(2k +1) - H Y
=k*+2k+1 ] r e N | #
=(k+1)2 L ' AN
Thue. "(1'+1) is frie- 1S (k) is'trie, Sa.tonaitisii ) is satisfied.

Singefoth ttp candlitd ans, ae satisfied, therefore, S(n) is true for each positive

miteger'n) \
N I -«,:";3 \ ",L+4+ [+ ... +(3n-2)= M (RWP 2022, MTN 2023)
Solution:
Let S(n) be the given statement, i.e.,
n(3n-1)

S(n): 1+4+7+....+(3n-2)= (i)

()  When n=1Sequation(i) becomes;
1(3(1)-1
s(1):3(1)—2=w
S(1): 1=1
Thus S(1) is true, i.e., condition (1) is satisfied
(i)  Letusassumethat S(n) istrue forany n=keN ,i.e.,

S(k):l+4+7+....+(3k—2):k(L_l) (A)
The statement for n=k +1 becomes;
1+4+7+..... +(3k—2)+(3k+1):W (B)
Adding (3k +1)on both sides of equation (A) we get
S(k):1+4+7+....+(3k—2)+(3k+1)=k(L_1)+3k+1 . 1<
_3k*P—k+6k+2 \ Vo --:.(:<_+_L)( k+L+3 v,,__; -
= 2 = . .:._ _.-'. :._, _ .'._ '_. '__ ._ '._ -_. -_I 2 [

_ 3k +5k+ AR VARIAS -._'-.__'1--(r\+1)( (k+1) 1)

SN B T i e AP T T (LY Rl
’).- Lo - .H"l--a._. ...'. Y .'.H‘_\\- 2

3k2+3k4 20\ 2

RN SBEE
NS ey

B 2

Hence S(k+1) is true whenever S(k) is true so condition (1) is satisfied.
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Chapter-8 Mathematical Induction and Binomial Theorem

Since both the conditions are satisfied, therefore S(n) is true for each positive integer n.

Q4  14244+...+2""=2"—1 (FSD 2021, MTN 2023, LHR 2023) ]
Solution: N

Let S(n) be the given statement, e 4 7 L L ] O,
S( ) l+2+4+ +2n - "n‘—l . (l) A Y

(i) wwn r=lequat ion I) héC’)-T)_éS; i

=2t -

f 14,

Thus S

(i)  Letusassumethat S(n) istrue forany n=keN , i.e

) is true that is condition (1) is satisfied.

S(k):l+2+4+..+2" =21 (A)
The statement for n=k +1 becomes;
1+ 2+4+ | (B)

Adding 2" on both sides of (A) we get;
142444+ 2 4 2 =(2" _1)+2(k+l)fl

=2 -1+2" =21
=221 S|
Thus S(k+1) is true if S(k) is true, so the condition (11) is satisfied.

Since both the conditions are satisfied, therefore, S(n) is true for each positive integer n.

1 1 1
5 1+—+—+...+
Q 2 4 21
Solution:

Let S(n) be the given statement, i.e.,

S(n) 1+;+£11+ —+ L =2(1—i) ()

1
= 2(1— 2—] (FSD 2022,GRW 2023)

2n_1 2n = 1%, A ..'\,,
(i)  when n =1, equation (_L)_: ‘ S (_1):_1_-____;2( 1 e
becomes '| _-_.__.-. - (Y T | L l_. ._I. I" j
) (0= 2 é \ WD st) 11
L)_J ] \\ l£ .I \\- ] | — -

=, J s S("l) '-it‘ ju"p.tna't'is condition (1) is satisfied.
a0 J'I' N | ' fll) Let us assume that S(k) is true forany n=k e N that is
d) 11 1 1
S(k):1+=+=+..+—=|1-— A
( ) 2 4 2k—l ( 2kj ( )
The given statement for n=k +1 becomes;
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Chapter-8 Mathematical Induction and Binomial Theorem

11 1 1 1
I+—+—+.t—=—+—=2|1-— B
2 4 2 k-1 2k ( 2k+1) ( )

14,

Adding —k on both sides of (A) we get; |

—— = 4
1+1+1+ +i+-1——2[1——}-j-—;,1?
it ". S 4 Z,
2 .
e )

Hence S(k+1) is true whenever S(k) is true.

So condition (1) is satisfied.
Since both conditions are satisfied therefore S (n) is true for each positive integer n.

Q.6  2+4+46+....+2n=n(n+1)(GRW 2022, MTN 2023)

Solution:
Let S(n) be the given statement, i.e.,

S(n):2+4+6+..2n=n(n+1) (i)

when n=1,equation(i) becomes;

() S(1):2(1)=1(1+1)

S(1): 2=2

Thus S(1) is true that is condition (1) is satisfied.

(i)  Letusassumethat S(n) istrue forany n=keN ,i.e
S(k): 2+4+6+....+2k=k(k+1)  (A)

The given statement for n=k +1 becomes
2+4+6+...+2k+2(k+1)=(k+1)(k+2) (B)

Adding 2(k+1) on both sides of (A) we get; e . | ¢ 3'{--._ “: =/

24+4+6+..... +2k+2(|m+1) k((+1\ 2k +1)
) —(H )('<1 2‘
Hence C: K +1 trm V\,hont\,er S \k\) isitrae: S0 condltlon (1) is satisfied.
Since bcth.cnrrdﬂtlon,., _a_l_"e ;atISfIEd, therefore S(n) istrue YneN.

T B T 2x 3 =301
J | oJ'UtIO..
J Let S(n) be the given statement, i.e.,

S(n):=2+6+18+....+2x3" =3"-1 (i)
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Chapter-8 Mathematical Induction and Binomial Theorem

(i) when n=1,S(1) becomes;
S(1): 2x31=3-1 <
Thus S (1) is true that is cndition, i5jis satisfien
(i) e u';:: assume-itas, & (i) s true foraily h =& N e,
STK)E R €84 . 2w 2 =3 11 (A)
The(liven i‘ft".itéﬁwer"t fsi n=k +1 becomes;
| 72965418+ + 2x 3+ 2x3 =31 1 (B)

I J' ..i Adding 2x3* on both sides we have
2+6+18+...42x3 T +2x3 =3 —14+2x3"
=3 4+2x3 -1
=3(1+2)-1
=331
:3k+1_1

Hence S(k+1) is true whenever S(k) is true. So condition (11) is satisfied.
There fore both condition are satisfied, so S (n) istrue Vne N

Q.8  1x3+2x5+3x7+...+nx(2n+1)= n(n+1)6(4n+5)
Solution:
Let S(n)be the given statement, i.e.,
n(n+1)(4n+5)

S(n):1x3+2x5+3x7 +....+nx(2n+1)= (i)

()  When n=1equation(i) becomes;

s(1) :1x(2x1+1)=1(1+1)(:><1+5)
S(1): 3=3. thus S(1) is true that is condition (1) is satisfied.
(i)  Letusassume thatS(n) istrue forany n=k eN ,?i;_p ) [ | <
S(K): =1x3+2x5+3x7 .+ ke l2k 14} =K\_111;?k_+_’)(A) e
The givensigtement for = ka1 -:b-e._co-.:_m-aes-'...e'f | e -
1x3+ 4>< 3 x7 ) M x-..("-zl{-fli)\% (K -+ 1) (ék +3)= (k=2)(k +62) (4+9)
. ||/|h|na\k1)\m+3)|n iA) we get;
\ "-Z__J_' NN 34 206437 ox(2k 1) (k1) (2k +3) = KEFDERED) ) ak+3)
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Chapter-8 Mathematical Induction and Binomial Theorem

=(k+1)[@+(2k+3)}
r c ’
1x3+2x54+3%x7 +..... +k(2k+1)+\k+l\.2l —c) —\k+1)L£(£k_)_+EZk+ )J

[ 4kt 2! /
(g eeateatr) ¢
= | G, 18

)

[ 4k2 mﬂw'J .

2
:(k +1)[4k +8k6+9k +18}

_ 4k (k+2)+9(k +2)
=(k +1){ 5 }
(k+1)(k+2)(4k +9)

6
Which is same as R.H.S of (B)

Hence S(k+1) is true when S(k) is true so condition (I1) is satisfied.
Therefore both conditions are satisfied, so S (n) is true YneN.

Q9  1x2+2x3+3x4+ .. +nx(n+1)=n(n+1g(n+2)
Solution:
Let S(n)be the given statement, i.e.,
S(n):1x2+2x3+3x4+..... +nx(n+1):n(n+1)(n+2) (i)
1. When n=1,equation(i) becomes;
S(l):lx(l+l):w
3(1); 2=2 . e . :l*-.:-.:':._'.; E
So statement is true for n=1, that .scondmorl u) is >au~f|ed '_ | N
2. Let us assume thatstatemonl st .u‘ fnrn =i eH |g. |\ I
o LK (K Flf +,2}
S(k 1 2+H2XT 4. '-k'k = A
T R ®)
Give sta el wnr or m=X" g becomes
xl NS A G 5 27 2634 3x4 . (k+1)><(k+2):(k+1)(k;2)(k+3) (8)
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Chapter-8 Mathematical Induction and Binomial Theorem

Adding (k +1)(k +2) both sides of (A) we get;

1x2+2x3+....+k(k+1)+(k+1)(k+2) = w (K+1(Iﬁ3r;2:;" \
:(k+1)(k+2)(§+1j QO ~
= \whihie sé‘rhg'a_; FLFCS of (B)
N NI Hende 3(k+1) is true if S(k) is true, so condition (I1) is satisfied, so S(n) is true
"~ VneN

Q.10 1><2+3x4+5x6+,_,+(2n_1)x2n = n(n+1)(4n—1)

Solution:
Let S(n)be the given statement, i.e.,

n(n+1)(4n-1)

S(n):1x2+3x4+5x6+....+(2n-1)(2n) = (i)

1. when n =1, equation (i) becomes;

§(1):(2x1-1)(2x1) = L D(AA7Y)

3
S(1):2=2
So statement is true for n =1 so conduction (I) is satisfied.
2. Suppose that statement is true for n=Kk, i.e.,
§(K):1x 2+ 3x 4+ 5x6-+...+ (2k—1)(2k) = <& +1)3(4k 2
Given statement for n=k+1 becomes;
(k+1)(k+2)(4k +3)

S(k+1):1x2+3x4+5x6+...+(2k —1)(2k )+ (2k +1)(2k +2) =

3
Adding (2k +1)(2k +2) on both sides of (A) we get :

X2+ 30456 4. (2K -1)(2K) (2K ) (2K 4 2) N 75 |
_k(k+1)(4k-1) T N[

I_- :___ 2

(2k +) )(7k LI/ WAL WA )

__:.__;:’_F ( kH) 2(‘R‘+\1‘1
A
Jl INIRY L 3
_(k+1) 4k?* -k +12k + 6
B 3
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Mathematical Induction and Binomial Theorem

Chapter-8
—(k+1) 4k* +11k +6 . ‘._“T’_W#:_'.W".
3 — =T "\.....:"?\'. i P :" ™ -] \ E. 'l. _Il. L
= P --.'}"'\- 'H.l | .'"ﬁ I| -\-Il"-\-.. _'.:'. '
2 'l 1 =1 1 " W, k| '::-:'I ||':___l =
_ (k+1)[4k +8k +3k +61 o T\lanin\/ e
|J | __-\.N‘:'-\'. .-"" 1 I'. I'. AT _'. | II
uk-(k+21+ “f+2)' ZAR\R \ W L
:( Ilfj - %" i:"‘._l_ll|_ 1 Il'nl"\\-h_x__,-"“":' -
'% ' I ' I‘% ' I| II| II| :ifn\'—\'l---l
(}+1,(I¢“ 2)¢4r m-
I-":l ! |
ﬁ' ‘*.“l"\]_p ence S(k+1) is true if S(k) is true, so condition (II) is satisfied, so S(n) is
truevneN
0
— =00
AN GEOMN
- - o - 1 I'-._ .'-""l
| III "'-F'Tlllfl;‘ k! \\l |II'I'-.'5I I_l.|J::lﬂl'h""—".-'-::I
- ( '-'.,'i,:"-.'l.".lll..”'.ll' [ A~
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Chapter-8 Mathematical Induction and Binomial Theorem
1 1 1 1 1

+ + +..+ =1-

1x2 2x3 3x4 n(n+1) n+1 _ y

Solution: — N | o
Let S(n)be the given statement, i€} 1 |1} ) -
s(mtal oL\ I G 18

Ix2 1222 \,>«4 (AL Tt
when ni=1} eq._:ax_!cn u)-_be._co_n es;
:\1) —E—I- =g ’

[y 1+l
11
S(l):===
1):5=73
So statement is true for n =1 so condition (1) is satisfied
Suppose that statement is true for n=k
S(k):1+1+1 ....... ! :1—1(A)

1x2 2x3 3x4 k(k+1) k+1
Given statement for n=k +1 becomes
S(k+1):1+1+1+ ..... —t L o1t (B)

1x2 2x3 3x4 k(k+1) (k+1)(k+2) k+2

. 1 .

Adding ————— on both sides of (A) we get ;

S ki) (k+2) (A)we g
1+1+1++1+ L —1—l+ L
1x2 2x3 3x4 k(k+1) (k+1)(k+2) (k+1) (k+1)(k+2)
1 (k+2)-1

| (k+1)(k+2)

| kel |
-]

| (k+1)(k+2) |

k+2 [ [~= 0
Which issameas R.H.Sof (B) M\ - AT WY [ (900
Hence S(k+1) is true if+S(k)Lis true; so! condition \(I7) fis “satsfied, so S(n) is
true Vne N AVZARTE B RS S

606



Chapter-8 Mathematical Induction and Binomial Theorem

1 1 1 1 n
Q.12 + + ot =
1x3 3x5 b5x7 (2n-1)(2n+1) 2n+1 K
Solution: — N | o
LetS(n)bethegivenstatem_ent, ie.) ALRRIR . -
1 1 1 — l _ il .n 11 ".- | [
S(n):—+ — A A .
(n): 1x2, .3_>«F+_5-><.7JT-' ; Q’)n Jj(2n+1) “Zn+l ®
1. when n—1 eL'Lat'o'n (1) bectmias:-
. :4) ._._h.’l' - — 1
TN S 1)(2 ()+1) 2(1)+1
TRV AS 8(1)11:1
3 3
Thus statement is true for n=1, so condition (I) is satisfied.
2. Suppose that statement is true for n=k, i.e.,
1 1 1 1 K
+ + + et = (A)
1x3 3x5 5x7 (2k—1)(2k+1) 2k +1
Given statement for n=k +1 becomes
1 1 1 1 1 (k+1)
+ + F et + = (B)
1x3 3x5 5x7 (2k-1)(2k+1) (2k+1)(2k+3) (2k+3)
Adding (2k +1)1(2k +3) on both sides of (A) we get ;
! o ! + ! Foot L + L
1x3 3x5 5x7 (2k-1)(2k+1) (2k+1)(2k+3)
_k N 1
C(2k+1) (2k+1)(2k+3)
1 | 1 }
= k-+
(2k+1)[  2k+3
L ok a 3k a1 2k +2k +k+1
+3k + 1 S g
= k :l (k2 {
(2k+1)| 2k+3 } iy g > ( J Mo
- Al (I 1, qk J)

il ._.-'_ _r' _
F |

1 ’*ku +1 +L(k+1ﬂ
'_- (z’u 1*{ |2Ke2

A _(2k+1 k+1)
RN 0B zml s
J NVASS e
M 2k +3

Which is same as R.H.S of (B)
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Chapter-8 Mathematical Induction and Binomial Theorem

Hence S(k+1) is true if S(k) is true, so condition (II) is satisfied, so S(n) is

truevVne N e
Q.13 L S S ! e L "WN S o
2x5 5x8 8x11 (3n—L|3n+) 2(3|'+4) ' |~
Solution: - J
Let S([T}Le the piven <ta19me.1t Le. o
AR AR Y R R ! n .
) A A A =
s 28 Bt T8k (Bn-1)(Bn+2)  2(3n+2) W
N Lo [ lkér 21 equation (i) becomes;
| N . 1 1
S(1): =
(2)(5) (2)(5)
So S(l) is true, so condition (1) is satisfied
2. Suppose that given statement is true for n=Kk, i.e.,
1 1 1 1 k
S(k):—+—+—+..... = A
(M) 25 58 Taett D) (3K 52) 20k +2) )
Given statement for n=k +1 becomes
1 1 1 1 1 k+1
S(k+l): —+—+—+...... = B
(k42 5 Tt D) (K r2) | (Fr2)(3e5) 23ks5)
Adding (3k " 2)1(3k +5) on both sides of (A) we get ;
! + 1 + ! ot L + 1
2x5 5x8 8x1l (3k—1)(3k+2) (3k+2)(3k+5)
_ K N 1
2(3k+2) (3k+2)(3k+5)
1+1+1++ 1 N 1 _1F+1}
2x5 5x8 8x11 (3k—1)(3k+2) (3k+2)(3k+5)_(3k+2) 2 3k+5
1 k(3k+5)+2 - .'- j «_
T (3k+2)| 2(3k+5) ~ Ve OV WY LEe
1 [3eeske2] \ | 70\ UL S D

(32 )[ 2(344+u) I '-«'x \
1 [ 3k2 +uk+ ‘k+ ?-l

J \ .(3| +‘). ' k+5)
QNN M My 3k(k +1)+2(k+1)
AVAC _(3k+2){ 2(3k +5) }
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Chapter-8 Mathematical Induction and Binomial Theorem

1 | (3k+2)(k+1)
(3k+2){ 2(3k+5) }

~(k+1) i
2(3k+5) AN
Which is ssine as R.H.Sof (B)/ /

Hence'.S/( 1) ie, trie if| Sfk JJ5_irue,~$0 condition (11) is satisfied, so S(n) is

true T\
=1 A (-
o, O N P '+r”=r( ' )

(2-r)

(r#1)

Solution:
Let S(n)be the given statement, i.e.,

S(n)ir+r?+r’+....+r"= (=)

1. when n =1, equation (i) becomes;

S(1):rt r(l— rl)

T ()

S(A):r=r
Thus S(1) is true, so condition (1) is satisfied.
2. Suppose that given statement is true forn=k, i.e.,

K r(l—rk) (A)

S(K)ir+r’+ri+. .+r= )
For n=k+1 given statement becomes;
r(l—r"*l)
(2=r)
Adding r** on both sides of (A) we get ;

k k
r+r2+r3+...+r"+r"”=r(l_r )+r"*1 :r[(l_r )+rkJ

(1-r) 1-r
_ r[l— 4 (1- r)j

(1-r)

(B)

S(K+1)ir+r2+r’+. .+r+r

r(l_:‘.k:.?-'l), I.-I |--x..:--.-\.: N :._' \ I_ '\"'H. \\.- ] A - "'.-.-
(1_ I)_ .II | .II |_I -. 'I '.I. -.-_I ! __'u e
= Which i¢ sérae as R HS of (B)

_r[l—rk+r"—rk”j L S o A

I_- :___ 2

J'-._j-._l'é.-l \Mende Sk +1) s true if S(k) is true, so condition (Il) is satisfied, so S(n) is
k | " %,

truevneN
Q.15 a+(a+d)+(a+2d)+...+(a+(n-1)d):g[2a+(n-1)d]
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Chapter-8 Mathematical Induction and Binomial Theorem

Solution:
Let S(n)be the given statement, i.e., -
S(n): a+(a+b)+(a+2d)+...+(a+(n—.-1)d) NN | e
AT Vi -
1. when I_L equa*.on(‘bcwmns ' -

S(1): jal(l- 1)d‘=—r a+(1-1)d ]

[ f -.:.': 'I\C..(;I):a=5(2a)

S(1):a=a
Thus S(1) is true, so condition (1) is satisfied.
2. Suppose that given statement is true for n=k, i.e.,

S(k):a+(a+d)+(a+2d)+..+(a+(k-1)d)
k
=E[2a+(k—1)d] (A)
For n=(k +1) given statement becomes;
S(k+1):a+(a+d)+(a+2d)+..+(a+(k-1)d) +(a+kd)
:(kgl)[2a+kd] (8)
Adding (a-+kd) on both sides of (A) we get ;
a+(a+d)+(a+2d+..+)(a+(k-1)d)+(a+kd)
k
=E[2a+(k—1)d]+(a+kd)
a+(a+d)+(a+2d)+...+(a+(k-1)d)+(a+kd)

—ka+k(k —1)d +a+kd
=ka+a+g(k—1)d +kd

=a(k+1)+kd[M+1-t v A A WA Y

e 'H._

P "'\-'\ — 1 L T A
—a(kﬂ J.)-| kd kE 5]-'J K \ )

Hence S(k+1) is true if S(k) is true, so condition (Il) is satisfied, so S(n) is
truevneN
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Q16 U1+22+33+..+njn=[n+1-1

Solution:
Let S(n)be the given statement, i.e.,

S(n):Li+2{2+3[3+ . +nln=[rri-1 4\ UL LN )
1. when n =1, equation (i) becomes; ) /

S(): (Ar-lyaat - | L

s(1): fafe4d | LT

EE) A 2 21=2

J " \ : _s(1): 1=1

Thus S(1) is true, so condition (1) is satisfied.
2. Suppose that given statement is true for n=k e N, i.e.,

S(k):11+2]2+33+...+kk =|k+1-1 (A)
Given statement for n=k+1 becomes ;
S(k+1):11+22+33+...+klk+(k+1)|(k+1)=k+2 -1 (B)
Adding (k+1)|(k+1) on both sides of (A) we get ;

11+2[2+33+...+klk +(k+1)|(k+1) =k +1 -1+ (k +1)|(k +1)
=|(k+1)-1+(k+1)|(k +1)

=|(k+1)[1+(k+1)]-1

(k+1)(k+2)-1

(k+2)](k+1)-1

=|(k+2)-1

Which is Same as R.H.S of (B)

Hence S(k+1) is true if S(k) is true, so condition (I1) is satisfied, so S(n) is true

vneN
Q.17 a,=a+(n-1)d when a,a,+d,a +2d,.... arein A.P. )
Solution: ) Ve e N : \ s
Let S(n)be the given staternr;jnt,i(" p LR R\RRR Y A
s a,za+0-9s | |7 () |\ 0 L

1. when 1= 3 eq,aa*’ioﬁ'(* becon",,ﬂs\
S(1):a=a +(1—1) :
_ |--,'_._:!:|) b—cl.

WM EaGs S(2) is true, so condition (1) is satisfied.
Z. Suppose that given statement is true for n=keN, i.e.,

S(k):a, =a,+(k—-1)d A)
So given statement for n = k+1 becomes
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S(k):a., =a+kd (B)
Adding d on both sides of (A) we get ; ' =
a +d=a+(k-1)d+d . W e
=a+kd-d+d ~— \\ \ AT g
—a+kd=RHScf(y /| | ()L T
Hence S"(K H1)is-true if § ('r'::)‘is *.(g;e, eo”condition (I1) is satisfied, so S(n) is true
vneN| VAL T
Q.18 A, -I:ajr’*l'
J I'- -1,5'.\i-1tiu|]._
Let S(n) be the given statement, i.e.,
S(n): a,=ar"" (i)
1. when n =1, equation (i) becomes;
S(1):a, =ar"
S(1):a =2
Thus S(1) is true, so condition (1) is satisfied.
2. Suppose that given statement is true for n=k, i.e.,

S(k):a, =ar "’ (A)
So given statement for n=k +1 becomes
S(k+1):a,,, =ar" (B)
Multiply r on both sides of (A) we get ;
ra, =ar<tr
8, =ar"
Which is right hand side of (B)
Hence S(k+1) is true if S(k) is true, so condition (I1) is satisfied, so S(n) is true
vYneN

f\,hén :,l,a;r,alrz,... form a G.P.

, Nn(4n*-1)

Q19 1*+3+5°+..+(2n-1) 3

Solution:
Let S(n) be the given statement, i &.

I_- :___ A

1)
i

Vo g7haeey) by W VW > )
S(n): 2278 +5° + (20 —'-1-')2 = —\~3—~J- ) | S ' (i)
1. when rL-";'1_:'_e'(‘gijlatf_'dh () -Lpeqé-srri:;s-; =
IRPRARIR TS

v - AL

W SR R Ty =

- J AN "l [ 5 : 3
N T s(1)i1=1

Thus S(1) is true, so condition (1) is satisfied.
2. Suppose that given statement is true for n=k, i.e.,
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k(4k®-1
S(k):1*+3%+5 +...+ (2k-1)° =¥

So given statement for n=k +1 becomes

o k‘rl(4(k{-l ‘.'.—.I_‘ .. "’
S(k+1):12Jf32+52+...+(2.(—_1)_2+.;,’_k'+1)2:‘(_ IAKDY ) \

Rt

12432452 4.+ (2k—1)" +(2k +1)°

"l -

Which i is right hand side of (B)

Vn EN n 'II '-_ '.I -

‘\. 4"\ 51 Tn+2) (n+3
BT lsl-h
oO|UtI0n

Let S(n)be the given statement, i.e.,

= )

\ _ (fk +:'1)'(4i<2 +8k+3)

= ading (2K -1')2 on both sides of (A) we get;

3

2 j—
Kk -1) (4k3 1) +(2k +2)°

k(4k?

~1)+3(2k +1)°

_ k(2

3
(2K +1))

=(2k+1)

=(2k+1)

=(2k+1)

=(2k+1)

(2k +
(2k +1)

1)
3
K

(22 . (2k+1)}

[(2k—1)+3(2k +1)
I 3
[ 2k? —k +6k +3

3

2k?+5k +3
3

. E2k2+2k+3k+3J

3
(2k +3)(k+1)

(kD4 o]\

3

- —
T i

L
- 1
_.-'

1 _. !. ._I -I '. -
Hence' Q,ék+1 "frue. (k)«as u= sG-coridition (II) is satisfied, so S(n) is  true

|

+(2k+1)°

Y
1%,
"

(B)
|:\-... Y .--
o 3
{ ) _

e
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1. when n =1, equation (i) becomes;
1+2 1+3
oY)
3 4
SHEN

S):=L | A =
Thus S(l) it e, $0 condition ‘I) is satisfied.

2. . mopasethngvm statement is true for n=k, i.e.,

NN (52

So given statement for n = k+1 becomes

ol

k+3
Adding ( ; ] on both sides of (A) we get ;

(3

k+4

(A)

(B)

Which is right hand side of (B)
Hence S(k+1) is true if S(k) is true, so condition (1) is satisfied, so S(n) is  true

vneN

k+4 n n i
:[ j ~C+C=C

4

=

-1

Q.21 Prove by the mathematical induction that for all positive integral value of n.
(i) n®+n is divisble by 2.

Solution:

Let S(n)=n*+nbe the given statement, i.e.,

S(n):n*+n _ (i)
1. when n =1, equation (i) becomes; Mo~ -
S(1)=1"+1=2that is divisible by 2. ' N =
Thus S(1) is true, so condition (1) is- ’mtmled L [
2. Suppose that glven statement ws true fcr n'=kj, i e ’_ '
S(k) = 2 i i d:vr |Lle bv 2, F‘. \i‘c k2 —Q where Q is Quotient,
- AQ . (A)
NIE _1,-) Ve a[atement for n = k+1 becomes
HUS(ka1): (k1) (kD) (B)
=k*+1+2k+k+1
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:(k2+k)+(2k+2)
=2Q+2(k+1) by using A e Y
=2[Q+(k+)] o~ T AWM (2,
= Which is Hivisinta oy 20~ 0 L0 L LS
Hence .S (k1) is trus i 'S (K) is| trys, o/ conditisii (1) is satisfied, so S(n) is true

VN e N- | _
(i)  5"-2" 15 ciyisible by 3.
Q")h IOIII )
a J oy Y | WLt J(n)bethe given statement, i.e.,
w | N
S(n): 5"-2" 0]
1. when n=1, equation (i) becomes;
S@: 5-2

S(1): 3 thatisdivisible by 3
Thus S(1)is true, so condition (1) is satisfied.
2. Suppose that given statement is true for n=k, i.e.,
S(k): 5—2“ is divisible by 3, so
52"
3
5 -2 =3Q (A)
Next we have to show that statement is also true for n=k+1 , that is we have to show
that S(k +1)=5"*—2“" is also divisible by 3.
So consider
5k+1 2k+1 5k 5 2k+1
=5(3Q+2")-2"" -~ from(A) 5 =3Q+2¢
=15Q+5.2 -2
=15Q+5.2 - 2“2 L
=15Q+2*(5-2) e [T
~15Q+32 [\ A (2l
_3[5Q+ ﬂ fhﬁf s div: ”‘Ib’t b / W< e '\I [ |

=Q where Q is Quotient, i.e.,

Thus ¢ atcmunt |$ truie_for! n—.\{'_-i_. whe.. %(k) i$ true. So condltlon (1) is satisfied
™,
hencer*SLI i¢ VuL -/neN ]

(|||) +1 |fd\,|ShHeby/‘ '
IP Ju||
J | '-.:' \\| “Let'the given statement is S(n) ie,
S(n): 5"-1 (i)
1. when n = 1 then equation (i) becomes
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S(1): 5'—1=4 which is divisible by 4

So the condition (1) is satisfied
Let the statement is true for n=Kk i.e.,

S(k): 5 —1“isdivisible by 4i.e;
5 _1 |

= Q-where O is-the Quotient| | ' _J

ke ,

R ARARARNA

_ Nowwelhave tishow-tnat statement is also true for n=k +1 i.e.,
SR D T 5 ~1 is also divisible by 4.

So consider
51 =551
—5(4Q+1)-1
=20Q+5-1 - from(A)
=20Q+4 5“=4Q+1
=4(5Q+1) which is divisible by 4
Thus S(k+1) is true whenever S(K) is true.
Hence result is true Vne N.

,
=1 e h
i \ “ '\-_. -\.
Pt 1 !
§ ] 1 X
Pl _ v i |
1 =" S | 1
| | A
Wi 1 "
- i 1 LT i F
— - L Y w, ”
o L At
o | T Y
r L ’
f T N -
L)
.I
p ) 1 L=
wied |l ~
W, y

(A)
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(iv)

Solution:

(v)

Solution:

8x10" -2 is divisible by 6.

Let the given statement is S(n) i.e.,
S(n): 8x10"-2 _ '
For n=1, equation (i) beccmss
S(1): 910" 275 that Is\divisile bly's.
Suppose thot (,_I ._Ietj dtawernentisitrae for n=Kk, i.e.,
S(K]|: 8x10 2 is'divisible by 6, i.e.,
S ex10k -2
6
8x10* —2=6Q
Now we have to show that statement is also true for n=k +1, i.e.,
S(k+1): 8x10*" —2 is also divisible by 6.
So consider
8x10"" -2 =8x10"x10-2
=10(6Q+2)-

=Q where Q is Quotient

- from(A)
—60Q+20-2 8x10% =6Q +2
—60Q +18
=6(10Q +3) that is divisible by 6.

Thus S(k+1) is true whenever S(k) is true. Hence S(n)is true Vne N .

n®-n is divisible by 6

Let S(n)be the given statement i.e.,

S(n): n°-n

When n=1 then equation (i) will become ;

S$(1):2°~1=0 which is divisible by 6.

Suppose that given statement is true for n= k ie.,
S(k):k*—k is divisible by 6,50 -

-

ks_k—Qwhr auotieht’ /| \ (A SRARRERD
etes u0|ep S J AN~

K —k=zogg 4L “\

Nov:we, hcwne lo| sr owW. ma tatement is also true for n=k +1 i.e.,

'.'-|:,U' i) ('\+1) (k+1)

S0 conS|der
(k+1)° —(k+1)=k®+1+3k*+3k —k -1

(i)

(A)

(i)

(A)
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= (k®—k)+3K* +3k

=6Q+3(k’+k)  -k’-k=6Q 1)
o x A xie c'i\/wsi‘).'._e.'t_vyZ IR R
=6Q+3K(K41) 7=/~ W
-~ '_ =60 - 3(25-_) v TN,
a\ ‘-LQ+D VK (k +1)_ an even integer
_ -6 Q+ P) WhICh is divisible by 6
J NN | hiss Sk +1) is true whenever S(k)is true so given statement is true Vne N.
11 1 1[, 1
22 —+=+t—==1-—
Q 3 3 3" 2[ 3”}
Solution:
Let S(n) be the given statement i.e.,
1 1 1 1 1 .
S(N)i=+=+.+—=—|1-— I
1. when n =1, equation (i)becomes ;

s(1):%:%[1_ﬂ

1 1[2}
3 2[3
11

3 3

So S(1) is true so condition (1) is satisfied.
2. Suppose that given statement is true for n=Kk i.e.,

S(k): 1.1, +i=1{1—i} (A)

3 3 3 21 3

Given statement for n=k +1 becomes ;

11 1 1 1 1 — __ T 00
S(“>§3—+3—+3—5[13—} ~ &\ EO)UBY

Adding % on both side of (A) u\'/'é'-get' | =

~ ] 1 1 ]_[ | A ._I .'. '.___':-:...-...
e o Y[ EN
3
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1
"3k

Which is right hand side o7 (B) A
Thus Q’k +;) is true-wiienaver S(K) ig *rua So cendition (11) is satisfied, so S(n) is true
vne N~ o)

n(n+1)

0.22- 2 + 32042 4k (=1)™ (—1) 2
- .. L 1 | ! o

1 B3tution.
A Let the given statement is S(n) | i.e.,

S(n): 1 =248~ 4 (<) = D 2(’”1) (i)

1. when n =1 then equation (i) becomes ;

s (1) : (_1)1—1.(1)2 _ (—1) B .(l)(l+l)

2

S(1):1=2
S(1):1=1
So S(1) is true and condition (1) is satisfied
2. Suppose that given statement is true for n =k i.e.,

S(K):2-22+3 -4 4. +(-1) (k)" = (1) k(e (A)

Given statement for n=k +1 becomes
k
S (K1) 1222+ 3 =4 4t (1) (k1) = YLK D(K+2) ®)

By adding
(—1)k (k +1)2 on both sides of (A) we get ;

12 22 32 42 , - k2 i ) k 1)2 ~ (—1)k_1_k( + ) I_l\lh_(--i} . .]}2 -- -_.. \ "_. - X .
23t s (o = e (CO)

) .. -_I | \ IL \- 1 1 :i I ”
| "f<'<@%ﬁ»i%a4WHﬂ
AL (K )=
— e~ "__-'._.. | - L
= N\ — (1) (k+1) —k+k+1}
| J.J' B =(-1)" (k+1) _k+—§k+2}
. -\. | 1

-0 () 5
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(-1) (k+2)(k+2)

2 - ¢

Which is right hand side of (B)

Thus S(k+1) is true whenever S(K) is trm ¢ cnnhtcn II\ i s tisfied, °5 S(n)is true

vneN.

/

Q.24 13+33+'> #, (z.-.-_:):-—." n'(ze2\1)h

Solution:

1.

)

l-et the cworws Aeteiitis S( ) e,

S(m) =T +3+5 +..+(2n-1) =n *(2n*-1) i)
When n = 1then equation (i) becomes

S(D): (2()-1) =r(2(2)-)

S(1): 1=1

Thus S(1) is true, so condition (1) is satisfied
Suppose that statement is true for n =k i.e.,

S(k):L’+3+5°+...+(2k-1)’ =k (2k* -1) A)
Given statement for n=k +1 becomes ;
S(k+1):12+3 +5° +...+(2k —1)3 +(2k +1)3 =(k +1)2 (Z(k +1)2 —1)

(k+1)° (2k* +4k +1) (B)
Adding (2k +1)30n both sides of (A) we get;
P+3+5"+...+(2k —1)3 +(2k +1)3 =k® (2k2 —l)+(2k +1)3

= 2k* —K* +(8K® +1+12k” + 6k )

=2k* +8k®+11k* + 6k +1
=2k +2k? +6k® +6k? +5k? + 5k + Kk +1
=2k®(k +1)+6k*(k +1)+5k (k +1)+(k +1)
(k+1) [2k3+6k2+5k+1]_ r H _
(kD) 2 i i ks - 1, .
N kk.+ )L;k (h,+’L +4kfl ] )+(k+1)]
PAR B PN Jx \ I"(f’.%'lj'L2k‘+4k+1]
Which is 1 (ht r an:i 3|oﬂ0f {B\

Thus S(k—- ) |sitrlie Whenever S(k) is true. So condition (II) is satisfied

I— ehce 3(n) is true YneN.

0. 55 (x+1) is factor of x™ -1,(x;f-1)
Solution:

I_- :___ A
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Let S(n) be the given statement i.e.,

S(n): x'-1 B
When n = 1, then equation (i) becomes . —~~ WM [
S(1): X —1=x* ~1 whichis divisible by x 43 |

So (1) is trire, so condition (1)\is satisfizil. | . L
Suppote ihat! »tmbment iS l’L e "\r i k ti: qf 'o o(k) IS d|V|5|bIe by (x+1) So

2k

3(—-; ¥} \where Q e Quotlent
\(._
|

¥ = Q(x+1)

Now we show that statement is also true for n=k +1 i.e.,
S(k+1) is also divisible by (x+1).

consider S (k+1):x** -1

So
2k+2 1 X X _1

=X’ [Q(x+1)+1]-1 wfrom(A) X =Q(x+1)+1
= xz.Q.(x+1)+(x2—1)
=x2.Q.(x+1)+(x-1)(x+1)
=(x+1)[x2.Q+(x—1)]
Which is divisible by (x+1).

(A)

()

Thus S(k+1) is true whenever S(k) is true, so condition (I1) is satisfied. Hence S(n)

is true Vne N.

Q.26 (x-y) isa factor of x" -y”;(x;fy)
Solution:

Let S(n) be the given statement i.e.,
S(n):x"—y"

When n = 1 then equation (i) becomes -t i 5

S(1):x"—y" which is divisible by (x—y){
So S(1) is true and conditior| (1) isTatisfied, |

Suppo<°¢l1a1 statementis frue A=K A
S(k): = y! srhwsbem x“‘ '
T RIRIRR R

. ><k yk.

JPLEOS0 where Q is Quotient

K=y

X -y =Q(x-y)

Now we show that statement is also true for n=k +1 i.e.,

(0

I.' :__. a

(A)
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S(k+1) is also divisible by (x+1)
So consider

S(k+1):xk+l_yk+l :Xk.X—yk+1 ) Y ] £

=xkQ(x—yhty =y b '.=r;)n-.(,}\_) L)X =Qx=y)+y
T =X Q=) Fxy vy ' -
\ | DXy iy (X=y)
(D ey ]

Wiach'ss dwvisible by (x—y). thus S(k+1) is true. Whenever S(k) is true. So condition
(11) is satisfied, so the given statement is true ¥n e N.

Q.27 (x+y) isafactor of x*™* +y2”'1(x,t/ -y)
Solution:
Let S(n) be the given statement i.e.,
S(n): (x+y)is afactor of x*"*+y*"*
1. When n=1 then S( ) becomes
S(1): x4+ y?? = x4y so which is divisible by x+y so S(1) is true and condition
(1) is satisfied.
2. Suppose that statement is true for n=k that is

2k1 2k-1

+y
X+Yy
X2k—1 + y2k—l — Q(X+ y) (A)
Now we show that statement is also true for n=k +1 i.e.,

So consider
2k+1 2k+l 2k -1 2 2k-1 ,,2

+y X2+ y*ly
=x*[Q(x+y)-y ]+y2k1 2 - from (A) x** =Q(x+y)-y**
2k-1,,2

=X Q(x+y)—xy +y*ty

2k-1

Q) y Xy 12\ COULE

=X Q(X+Y) y2k l(‘__ y)(X *_y\ - -_I .l_ . % ,--;__ ]
ey ) L DA S
. BRL
Whichis) nivisisiE b)‘i ( +) y) Th\ux (k 1384 fue Whenever S(K) is true so condition (I1)
IS sat|5.|ed

- Hnrce S(n) is|thue \meN

L se ‘nathematical induction to show that
1+2+2%+..+2" =2"" -1 for all non-negative integers n.
Solution:

Let S(n) be the given statement i.e.,
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Q.29

S(n):l+2+2°+..+2"=2""-1 0
When n=0 then equation (i)becomes o
$(0):2°=2""-1  Here.-neW K .
S(0):1=2"-1 )

S(0):1=1- |

So S(G i trug, < ,omltmn( § |s e

Supr‘ose that siateinéntlistrue forn =k i.e.,
S A 222 2 4+ 2 =2 1 (A)
Now we show that statement is also true for n=k +1i.e.,
S(k+1):1+2+2°+2°+.. 42 + 21 =22 -1 (B)
In order to prove (B) we add 2“** on both sides of (A) we get
142422+ 22 4. 4284 2 =2 14 2k
=221
_ k2 _q
Which is right hand side of (B)
Thus S(k+1) is true whenever S(K) is true so condition (1) is satisfied.

Hence S(n) istrue YneN.
If A and B are square matrices and AB =BA, then show by mathematical
Induction that AB" = B"Afor any positive integer n.

Solution:

Let S(n) be the given statement i.e.,
S(n):AB"=B"A (i)
When n=1 then S(n) becomes
S(1): AB'=B'A
S(1): AB=BA
So S(l) is true, so condition (1) is satisfied _
Suppose that statement is true for n =k i.e., — =\ ([
S(k): AB*=B'A RN o\ \}‘_(\; —
Now we show that statement, is alsuttue £k -—k+1| oAV NN
S(k+1): AB*™ =B""A | | /7 " A — [ (B)
Multipiy 1at %S Trom e’ tsmin \nq\ (N weger
B (AE! \ B.BIA
(Bf )B BHA By associative law
(AB)B“=B“'A  AB=BA (Given)
A(BB*)=B""A By associative law
ABk+1 Bk+lA
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So S(k +1) is true whenever S(K) is true, so condition (I1) is satisfied, hence S(n) IS true
Vne N. 1 ¢

Q.30 Prove by the principle of mathematical {#duction that ne 1; I3 _di-\/isn_;:e [\}' G, e
n an odd integer. ' 4

Solution:
Let S(x) bEithe giverstementa.el, _
S(n): L i divigibie bylg, | T (i)

1. When ni=1 \then ' equatiori (1) becomes

VTR () S
NN S (2) 2 0 which is divisible by 8

So S(l) is true, so condition (1) is satisfied

2. Suppose that statement is true for n =k i.e.,
S(k): kz_l:Q:>k2—1:8Q (A)

Where Q is quotient.
Now we show that statement is also true for n=k +2i.e.,

S(k+2):(k+2) -1 (B)
So consider,
(k+2)" —1=k*+4k +4-1

= (k*—1)+(4k +4)

=8Q+4(k+1)

=8Q+4(2p) ~keO, peN

=8[Q+ p]

Which is divisible by 8
So S(k+2) is true whenever S(k) is true, so condition (I1) is satisfied, hence S(n) is

true Vne N. e
Q.31 Use the principle of mathematical induction to prove that IP 2=nlix fos 2y

positive integer n>0 if X is positive integer. SR N R PR,
Solution: e T .. ok 2,0

Let S(n )be the given stat’-\nlent-o A WAL )

S(n):ka \ Aniny, WL e : (0)

1. When 7= 0 ttun equatlun |\ bem\“tw
S(G: x| =0, tn, T R

| ,".:-ls"(.t_t_ if =0

So S(0) is true, so condition (1) is satisfied
2. Suppose that statement is true for n =k i.e.,
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S(k):Inx* =k.Inx A)

Now we show that statement is also true for n=k +1i.e y .
~N [ 75 \ o~

S(k+1): Inx“* =(k+1).Inx - ) y \
So in order to prove (B) addlng Inp x on bnfns'L es o‘ (/\ we 1e|. AN ey
INnX*+Inx= kInx+Inx \\ p ARTEAR\RZR\R R '
(i) (K A e\ N
Inx** _('<u)l1, '. B
y Mr; L 1ﬂ is tiue whenever S(k)is true, so condition (1) is satisfied, hence S(n)

| j ' trJe YneN.

I %

1 ! 1

- N !

il .H': 1 L] i ""-x | " -

) b _ i L T | i
| I__.-"":__I A Lohy S ] I:
} II _ll .I- |I |I | II .I 1 L ._.'- -:. {
r — P 1 -
— o i ¥ LA w, e
[ L TP k! i I""‘"_ Pt
! | —
= L N T T L O T R T
11 |} L L 1 bl
II II II 1 1 Il-_ I-\.—
o R ,I L L -
- 1 _A
. R .__"-.jl A
1 %, .
1 |-\. l % y
\_\.J\\-\.'l_ 'H._'“' 1"-_ J"'.\_.-
% LY
, B
-\.
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Use the Principle of extended mathematical Induction to prove that
Q.32 n!>2"-1 forintegral values of n>4

Solution: .. |
Let S(n) be the given statement i.c-;, Ve TV A o,
S(n):nt>2'-1 2 AU WY 0

1. When @i=a then 5l beconies’ L

s(4): 43 24 |

{424 5115
| | 4 ’

N SO 'S0 (4) s true, so condition (1) is satisfied
2. Suppose that statement is true forn =k i.e.,
S(k): k!>2“-1 (A)
Now we show that statement is also true for n=k +1i.e.,
S(k+1):(k+1)1>2"" -1 (B)

Multiply (k +1) on both sides of (A) we get ;
(k+1)k!>(k+1)(2"-1)
(k+1)!1>2(2°-1)  ..k>4
(k+1)1>2 -2 k+1>2
(k+1)1> (2" -1)-1
(k+1)1>2 -1
So S(k +1) is true whenever S(K) is true, so condition (l1) is satisfied, hence S(n) is true

vn=>4neN.

Q.33 n®*>n+3 for integral values of n>3
Solution:

Let S(n) be the given statement i.e.,
S(n):n’>n+3 0)
1. When n =3 then S(n) becomes — (1A
S(3):9>6 N A AW )
So (2} thue, se-epiatiicn (1) E%ti‘g‘;fied-*‘, '
2. SupposF that {tatefmizn] i tiug 1:51'.n =Ke.,
S(ky: KPPk 3 vters k=3 (A)
AN II"_'-'|\|I':3_W vg ihovethat statement is also true for n=k +1i.e.,
J VU s (kL) (kL) > k4 (B)
- Adding 2k +1 in (A) on both sides
k*+2k +1>k+3+2k+1
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(k +1)2 >(k+4)+2k
(k+1)° > (k+4) s k>3 vl
So 2k is positive integer, so by neglecting 2k ‘- K-S dedomemare largel “ .

So S(k +1) is true whene#er S(k) i=true; so conditicn (10 is s:a}ti_sfiﬂedl hence S(n) is true

vn=>3. nNe i | LR
Q.34 4">3%- 7"1 1“)r1. teqral /aILte ofnsz
Solution: \

_ AR (n. tntha siven statement i.e.,
J I" NN I. S(ir):4" >34 0]
1. When n=2 then S(n)becomes

S(2):4?>3+2"

$(2):16>9+2

5(2):16>11
So S(2) is true, so condition (1) is satisfied
2. Suppose that statement is true for n =k i.e.,
S(k): 4>3 42! (A)

Now we show that statement is also true for n=k +1i.e.,

S (k +l) . 4k+1 > 3k+1 + 2k+lfl

S(k+1):4 >3 4.2 (B)
In order to prove (2) we multiply (A) by 4 on both sides we get ;

4.4 >4(3 +27)

4> 4.3+ 4.2<7

4 > (3+1).3  +(2+2) 2"

4 >33 +24)+(3 +2)

4k+l 3k+l +2k

3¢+ 2% is always positive so by neglecting it, L.H.S become more lajy i 1N
So S(k +1) is true whenever S(k) is true S tondltlm (n;’IQ seiti Qflt“d h“an- S(ui‘ IS Lrue'

vnx=2,neN. = A
Q35 3" <n! forintegral values of A m L g LS
Solution: NV ="\ A
Let S(rl) =11' gwan staterﬂer't.b,
F >\n 3\ <t VW "
J,l _ Wkien 0> 6, suppose then for n=7then S(n) becomes
S(7):3" <!

S(7):2187 <5040
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So S(7) is true, so condition (1) is satisfied

2. Suppose that statement is true forn =k i.e., AN
S(k): 3*<k! NN | o \oeP
Now we show that statement is als? tiue fn' 1y .:I« +1| € | ' -
S(k+1):3" < (k+1) VA6 [ [ (B)
In order i prove (2) J\/enu'tlpiy k1), On.'b_dfh.'ii(jcS?Of (A) we get ;
(K+2) 3 krd)ky | ks
B3R (MHD3 ek )T ek +1>3
N B R k)
b | .

Which is required as in the equation B
So S(k+1) is true whenever S(k) is true, so condition (11) is satisfied, hence S (n) is true
Vvn > 6.where ne N.

Q.36 n!>n? for integral value of n>4.
Solution:

Let S(n) be the given statement i.e.,

S(n):n!>n’ 0]
1. When n=4then S(n)becomes

S(4):41>4%=24>16

So S(4) is true, so condition (1) is satisfied

2. Suppose that statement is true for n =k i.e.,
S(k): ki>k? (A)
Now we show that statement is also true for n=k +1i.e.,
S(k+1): (k+1)!>(k+1)° (B)

In order to prove (2) we multiple (k+1)on both sides of (A), we get;
(k+1)k!>(k+1)k* ~k*>k+1 Vk=4
(K +1)!>(k +1)(k +1)

So S(k +1) is true Whenever S(k) mrue 0 C)ﬂdrtIUn ’H) s »ausned her‘ S’(n) is true
vnz=4.where ne N. - Vo N

Q.37 3+5+47% l-("'?'|+““_ r1.+2)\m\4 Lor inte ﬁi’éﬂ values of n>—1.

Solution: Let 3 ( beithy uwer- slaternent i.e.,

N x'_.__lé.ifyllf:S _5+.7 I—...+(2n+5) (n+2)(n+4) (i)
A J SO fhen n=—1then equation (i) becomes

S(-1):2(-1)+5=(-1+2)(-1+4)

$(-1):3=(1)(3)
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S(-1):3=3

So S(-1) is true, so condition (1) is satisfied L 6
2. Suppose that statement is true for n =k i.e; L N —

S(k): 3+5+7+..+(2k+5)=(Ke2) (k=) |\ L L (A)

Now we show that statement isjalsoitrie forin'=k +1ie,— & "

S (k+1))8+67 L e 26 B+ {2k A1) ={k+ 3) (k +5) (B)

In orderito\prove (3, we adil (zk J}?) on both sides of (A) we get ;

Boh 7w 2K +5)+(2k +7) = (k+2)(k+4)+(2k +7)

Jl N =k?+6Kk+8+2k+7

=k*+8k+15
=k?+5k +3k +15
=k(k+5)+3(k+5)
=(k+3)(k+5)
So S(k+1) is true whenever S(k) is true, so condition (11) is satisfied, hence S (n) is true
vn>-1LwhereneZ.
Q.38 1+nx<(1+x) for n>2 and x>-1.
Solution: Let S(n) be the given statement i.e.,
S(n):1+nx<(1+x)" (i)
1. When n>2then for n=2, S(n)becomes
S(2):1+2x<(1+x)°
S(2):1+2x<1+x*+2x
So S(2) is true, so condition (1) is satisfied

2. Suppose that statement is true forn =k i.e.,
S(k): Lkocs (LX) &
Now we show that statement is also true for n=k+1i.e., N o ~\
S(kr1): 1+ (ks (L) o N A\ A=
In order to prove (B) we multiply \:%::.Fl,)- ch b'?"—fﬁ-ifgi(é_fes._c-_f (‘-?\,.IV\'._?-ge.t | ( &
(l+kX)(14v)s(1+x)(1+) ; J VoA Wy

1 X+ kot < (1 x) T | AR\ \ :

LAk <)

> J'I' ,~| l lur’\l +1)$< < (1+ x)k+1

So S(k +1) is true whenever S(K) is true, so condition (11) is satisfied, hence S(n)
is true Vn>2.where ne N.
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Binomial Theorem: B
An algebraic expression consisting of two terms such as a+x, Xx— 2y, ay 0 etc. is-calicd
a binomial or a binomial expression e.g. y [ | oy
(a+x)* =a®+2ax+x° - ' \\ ' A Sy
(@+x)’ =a®+3a2x+30¢ 2 A~ 0 L LY T (ii)
The right side of (i) aid, (ii).arg callz 1 L\lr“onu Xpansmns of binomial a+ xfor the

indices-2 ahd '3 resgec: Vi eI
In general, | '

I VL n n n n
e [N ] +|l\a” lx+ a"x’ ... am I A" X ax"t+| X"
J AN \l} 2 \r-1 r n-1 n

Or

nn
(@+x)"=y [a""x
r=o\ I

Where a and x are real numbers

In the expansion of (a+ x)"following points can be observed.

The number of terms in the expansion is one greater than its index.

The sum of exponents of a and Xxin each term of the expansion is equal to its index.

The exponent of a decreases from index to zero.

The exponent of x increases from zero to index.

The coefficients of the terms equidistant from beginning and end of the expansion are

e,

: . (n
6. The (r+1)"term in the expansion is ( ]a“ "x"and we denote itas T,,,
r

n
THl _ (rJan—rXr

Middle term in the expansion of (a+ x)n

gk~ wn e

In the expansion of (a+x)", the total number of terms are n+1._

Case-| ) TV T AN
(nis even) , ANV VN T
If nis even then n+1|sood AT AaR\RCRI\D R Y.

-

i )
So (— i | termmyes -:II )e trn or h/?ﬂ{dd., tern N the expansion.

Case 1 -
| || .>Ofi\

SN s odd then n+1is even,

th
So [n;l) and (nT+3j terms of the expansion will be the two middle terms.
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Note: — ;-ﬁ"r_.ﬁ".
The sum of coefficients in the expansion of (1+x)"is 2". "—‘x = -"?‘{‘-I'-., U
The sum of odd coefficients of binomial exransion = The. :unhpmtp qvg-ﬁ' oe'ffu»;ﬁn*;.
binomial expansion = 2" *, r"* Ve T Y “I"‘ AL o
II' 'I A "\-xl |I |.I'I I|II'. I'w,_,-' l-."H-_.-
I::;I I'. Ilill-.-#?ﬂ:* ::._H'- Illln IK_- II'_-III"M- .
1 L i IlI I'.I 1 III II| __I' e
] ] \ ' A (B
R -“tl'
~ '\-. R
\j N N -
7
—— - I-""d_ ':H" rﬁll' L1
N AYEOMN
o '.'I ZATS Ny
oo Nanralyy el
\\ 2T\ VALY D
YFARL ".\\ e
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Q) (a+2b)°
Solution:

EXERCISE 8.2
Q.1  Using binomial theorem to expand the following

| [} &

[
A

=5, (a)° (2b)" +°C,(a)* (40 + 50, 7a’ (20 + TG () TCM(a) (2b)° +°C, (2) (2b)°

o " 0 . ’ 'I.._ . § .) 1\ o I ‘_- . A
_a® 452 2b 1+ 20 5 a7\ 1027 2 +Bal 16" +32b°

Z

— a®+10a'l+40a’h} +88a"b° +80ab’ +32b°

. J | .' N kz X2

Solution:

(3)()

2 4
X 2

xX* 3., 15 20 60 96 64

“64 8 4
(iii) (3a—%)4

Solution:
()
o(%a) 3a

=(81a“)+4(27a3

0

_g1a‘ ~36a%x+6x2 - X 4

2 x5 X

+C,(3a)’ (;—;‘j

)(;—:j+6(9a2)
3 x4
%9a®’ 81a‘

(iv) (%—%’j —

Solutigrz | |~

'_—*'.\".8 _',) *I 7 _ . | S“" :\, _ 1 — 6 B 2 5 B 3
=°C, -'-,X—.I (-"l] |+ ?C'..(_.'-—K—) LLJ +°C, X (ﬂj +°C, X (ﬁj
. 2y P Ve 2 X 2y X 2y X

IR EFRIN| -

X

12

1

(2] (2] et (2]

x? -3 x*
= | +4(3a) —— |[+—
(Qa2 J ( )[ 27a° J 8la*

x.
-..... .y ..h-
e %)

T A II,/ N7\ 3/ 0\ 2/ 5 N\ P 0/ N8
YANIN -.__J -T3C4LL [ﬂj g X (ﬂ] R (ﬂ) vie [ X (ﬂj g [ X [ﬂj
N AV 2y X 2y X 2y X 2y X 2y X
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8 7 . 6 2 5 6 7
__ X g X ( 2ijr28 X 4% vs6 X 83/) 28( 642/ \I
256y 128y X 64y° )| x 32y X e oay? <

_ 7 8 ! = v -:mw. y | .- [,
+8(ij( 12§3y ]{2563) . A X \ (L Cn

8 .6 4 _4/[_7. 2 F ~"0 L
S P S L e D V7Y R ¥ 1p Y, 256Y
256y~ 8y°| 4yt | y” PN X4 X X
8 60 L\, 6 8
N ERLAN IS 224y +448y _510Y_ 20V
J | p2Boy- 12y 4y y? X2 x* X X
| 2 6
| a |Xx
o [(E-F)
X Va
Solution:

e (<
ol S <

@ | <

x

5 3 3 1 5
a® az| x2 aY(xY) al2(—x)z a)(x) (ay(-x)e (xY
S5 3 )
X 2 a2 x/) \a x) \3 x/\a x) \ a a
3 2 3
=a—3—6i 152 201155 6% + X
X X X a a® a
: alculate the following by means of binomial theorem:
Q.2 Calcul he foll b f bi ial th
G  (0.97)
Solution:
(0.97)
=(1-0.03) L
= C,(1)'(-003)" + °C, (1)’ (-003) + €. (1)(-003)” + 0003 = | (L
=1-.09+.0027 +.000027 ~ Al BN EReT
=1.0027 '_ =7 JRARRENY
(“) \.S') OL) --v-__w_.._. ..,..'. '-___.' | -_I.- .'._.'.._. "L__:.l.-..-'.-_.'.__.""'
Solutlou BIELRARY ﬁ” \ -
. ('7(,‘.) a\
b |-._ \
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Q.3

= €,(2)'(0.02)’ + C,(2)°(0.02) + C,(2)"(0.02)" + €, (2) (0.02)" + ‘C, (2)" (0.02)"

=1x16+4(8)(0.02)+6(4)(0.0004) +4(2)(O. 000008)+1(0 0000006 "

=16+0.64+0.0096 +0.000064 + 0.00000C1€, - - -

—16.64966416 A \

(iii) (Q.Jc

Solutioe:, | |1
(9.93)1 1 |

H{10-0i82)"

= “C,(10)° (~0.02)° + ‘C, (10)? (-0.02)! + “C, (10Y’ (-0.02)" + “C, (10)} (-0.02)" + “C, (10)° (~0.02)'

=1x10000+4(1000)(-0.02)+6(100)(0.0004) —4(10)(0.000008) +1x (0.00000016)

—10000 —80+0.24 +0.00032 + 0.00000016

—9920.228968

(v) (21)

Solution:

(21)

=(20+1)°

=5C,(20)° (1) +°C,(20)* ()" + °C, (20)* (1)° + °C, (20)* (1) + °C, (20)' (1)* + °C, (20)° (1)°

= (3200000)+5(160000)+10(8000) +10(400)+5(20)+1x1

— 3200000 + 800000 + 80000 + 4000 +100 +1

= 4084101
Expand and simply the followings.

Q) <a+\/§x)4+(a—\/§x)4
Solution:

(a+\/§x)4 = ‘C, a“(\/fx)o + 4C1(a3)(ﬁ)1 + “Cz(az)(\/zx)2 + “Cs(a)(\/zx)3

@)~ @ONLT

Similarly, \ O\ ?-.- ' ' (040
(a_@rf 4CO 4(\/2—) A Cl\ ) o ) +z:2(q2.)- /-27)2 I
': fw_ NAC\-{\IMV ,) +4(: ) (\/&)4 i)

Add-ng 1)) é« (iit we ge
L \/t() \a—\/_x) = 2(“(30 a“(\/’ix)0 + “Cz(az)(\/ix)z + 4C4(a)°(\/§x4)
=2a" +24a*x* +8x*

(ii) (2+J§)5+(2—J§)5
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Solution:

(2+43) = T, (2 (V3) + . (2)'(\3) + (2P (\3) .

+C,(2) (V3 T (2) (@) A (RS | L
Slmllarly . | \, 7% i ) \L
(2B et (1) ) G2 Vo (o) (VB
\ .. 1 33(2)1 (%)34_5(:4(2)1(\/5)4_%5(2)0 (\/§)5 (i)
EUN L NEinm(-and (i) we get;
INJRNAY (2++3) +(2-vB) =2( ¢, (2 (3 + *C,(2)°(¥3) +°C.(2) (VB)
:2(32+10><8><3+5x2><9)
= 64+ 480+180
=724
Giiy  (2+i) =(2-i)
Solution:

(2+1) = T, (2°) (i)’ + T, (2*)(i)+°C,(2)(i)’
+C,(2)° (i) + ¢, (2) () + T (2) (i) ()
Similarly;

(2-1) ="Co(2) (i) - . (2) (i) + T, (2)° (i)

=T (4) (1) + Ca(2)(1)" +° Cs(2)' (i)
Subtracting (ii) from (i)

(2+1) =(2-1) =2( T,(2)" (1) + T, (2)° (i)’ + T (2)°(i)’)
=2(5x16i +10x4(—i)+(+i) )
=2(80i —40i +i )

— 2(41) |
- =
Solution: _ O\ S8 ( ---_ SRARREN D
(X+\/_<2, 1) N\ \ O\

B 3Fxr\/><—1\+3P(A)(«/_)+3c()(\/x_—)+3c()(m)3 (i)
TN -(_-Jn Llnla by,
.JI 2N

o)
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= %C,x° (\/H)O + ¢, (x)° (\/H)l +%€, (x)l(\/H)z -, (x) (\/x?fl)a (i)
Adding (i) and (ii) we get: [\ (C

(e =1 =) =2( LAY S ()

L | F 2\1x.3 +__15x1.( NG —._1). 1 -
. - =208 ;-be'iéx).
| _ | =2(4x°-3x)
J I". \ ) 'I_. I- B :2X<4X2 —3)
' Q.4 Expand the following in ascending power of x.
M (2+x—x?)
Solution:
(2+x—x2)4

Put 2+x=a
then

(a-x?) =c, (@' (=) + €, (@) (=) + ‘C, () (—x) + €, (@) (=) + €, (@) ()
=a’ —4a’x® +6a’x" —4ax’ + x°
Put a=2+x back we get;

(2+x—x2)4:(2—x)4—4x2(2+x)3+6x4(2+x)2—4x6(2+x)+x8

=[4coz4 + (2 x+ €, (2° ¥+ C,(2)' X + 4c4°x4]

—4x2[3C023+ 3Cl(22)(x)+3C2(21)(x2)+3(33x3] +6X" (4+4x+X*) = 4X° (2+ %)+ X°

=(16+32x+24x* +8xX° + x* ) - 4x” (8+12x+6X* + X°)
+6x“(4+4x+xz)—4x6(2+x)+x8

=16+32X —8x? —40x°> + x* + 20x° —2x° —4x" + X®

(ii) (1—x+ x2)4 [ x _-.- L
Solution: T\ ' ' f O, N0
Let (1-x)=a then s o ' -

N\ -.x- I'l__ .I .I o \\ . | A
(L—x+0N =4 )| | L

- '~'.__-._|;|-:_11.:')( At il (&) () + ‘C,(a)’(x* )2 +1C, (a)l(xz)3 +C,(a) (xz)4
‘= a® +4a%x? + 622" + 4ax® + X

Puta =1-x Back, we get;

=(1- x)4 +4x*(1- x)3 +6x* (1- x)2 +4x°(1-x)+8x

-
(1—x+-ef = (a+x
JA | e
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Q.5

AN

=1-4X+6X> —Ax° +x* +4x* —12x° +12x* —4x® + 6x* —12x° + 6X° +4x° —4x® + x* —16X>
= {1—4x+6x2 — 4+ x*} +4x° {1—3x+3x2 —x3} +6X* (12X + X7 ) 44 (1= ) + X7~
14X+ 6X2 +4%% —4x3 —12%° + X* + 12X BX* — B T2 16x° A'Xf’;r447 oy
=1-4x+10x* —=16X> +19*-16x"+20x>=4x[ |+ »° '

(iii) {1f %= X )

Solutica: o
Let (1-x)= a\ then B
(et :'\a—x )
=a’—4a’* +6a’x’ —4a'x® +x°
Put back a=1—x we get;

=(1- x)4 +4x (1- x)3 +6x*(1- x)2 —4x°(1-x)+x°

: 4 2 (4 3 (4 .
{1+(J1.(—x)+[2j1.(—x) +(3}1.(—x) +[4]1.(—x) j
Lax ( @1( o' +(2j1.(—x)2+@j1.(—x)3J+ 5 (250 1 T

=1—4AX+6X° —4x3 + X* +4x® =123 +12X* —4x°> +6x* —2X° +6X° +4x® —4Ax" + x®
=1—4x+10x* —16x% +19x* —16x° +10x°® —4x’ +x®

Expand the following in descending powers of x.

(i) ( X2+ X — 1)3

Solution:

Let x—1=a them

(x2 + x—l)3 = (x2 +a)3

_ 3Co(xz)s(a)0 + 3Cl(x2)2(a)1+ 3C?_(xz)l(a)2 + 3(33(x2 )O a’
pulling back x—1=a we get;

=x° +3x“(x—1)+3x2(x—1)2 +(x—1)3

=x°+3x° —3x* +3x° (X" = 2x+1) + ( 3—3x2+3x—1) N A AL
— X® +3x° 35" + 3" — 63>+ 3% Lx, -3 ‘+2/~1 ARY L =
=x®+3x°> =5x* +3x — 1 RYFARIBB RN =[]
.. f: | q\“‘* ~ W1 A
(ii) ‘1',4. —1-‘—J_ ARY K\

S Sclu |0r. '

LR 1A then

2] (o]
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Q.6

:3C0(a)3[_]+sc(a)( j+3c (a)( )ﬁcs(a)"[‘—lj e
X p -.X- - [ 'IH ) - A .
=a3—3a{lj+3a(iz}is 5 Pl nio iy

Puta a=x— 1backwege1 o B
_ _\3. ' _ e ,__._-
—(x—1) L )(A 1y H\ 1(;\ 1) %

—\ K]=3¢° +-'%\—l)——(x —2x+1 % X— 1)

.—x—3x 243K —1— %+7Z Z____

= x> -3x° +5————
x> X

Find the term involving:

(i) x* in the expansion of (3—2x)7

Solution:

As we know that (r +1)th term in the expansion of (a+b)" is
T . ='Ca""b'

Here n=7,a=3, b=2x so we get;

T,.= C,(3) " (-2x)

For the term involving x*, put exponent of x equal to 4 we get r =4
So

T,.= C,(3)""(-2x)'
T, =35(27)(16)x’
T, =15120%*

" . . 2\
(i) x7* in the expansion of (x——Z]
X
Solution: =\ Y N
As we know that (r+1)" tazm in thelexpazsiord oi, (A1) i¢, |
4= Canb AVZAREAR R AL=E

-\.\_ ".."I

P = —0 1 1N . -
Here n—.\,a x 0_4-__‘2: \,IQg \ :

— 13C (_2)r Xl3—3l’

I_- :___ 2
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For the term involving x2 put the exponent of x equal to —2 we get;
13-3r=-2=15=3r
r =5we get;

5+1_ lSC ( ) (X)—Z - ) -- _. .. .-I | -_I--.h J | [ -;d
=(1287)(-32)x* Yainl AERI\RREN S
SA8 - VS

6~ )]

7

i) |l inthe expansion of(——a)

NN TNV IR AV A e X

| J | ./~ Solution:

As we know that(r +1)th term in the expansion of (a+b)" is

T " — ﬂCranfl’bl’

Herea = _2

X
2N

Tr+1 = 9Cr (;j (_a)

For the term involving a* put exponent of aequal to 4 i.e., r=4
So

T, =, (;T(—af

4032a*

5 X5

(iv) y®in the expansion of (x—\ﬁ)ll

Solution:

As we know that (r +l)th term in the expansion of (a+b)" is
T, ="Ca""b

,b=-a,n=9we get;

Heren=1la=xb=—y
So . 1\ . e -_.-"'_.'-._.: _."x .I | I.--' -.".-;-_._:_ ":
=, (x)" r( W) St ppoqp Locetres i) TI+l ¢ ) N
L r o ,l )
y’ =y? x>;;o e RIEY \
r=5 VA L

(RN
! Il\. J '-\._II'-..__

|
. ~J| \,
L1 .'_
| |
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T6+1 11C( )11 6( r/2)

T =| [y B A
6+1 (GJ y - 1 =i I ':__.-\.
T, = 462x°y° Vo A VR Y
Q.7 Find thﬂ(uéfficientr&*c VWS
2 2
(1) nth=exoan ign 7} 8 f =
Yy ] 1§ 2X
O 1>‘!IJIP"1 _
NI | Aswe know that (r +1)th term in the expansion of (a+b)" is
+1: r‘cr an—rbr
3
Here a=x,b=-——,n=10
2X
So

T, =, (¢) (;_jj

= ¢ X7 (?jr X"
o (2] e
R

For the term involving x°, put20—3r =5 we get; i.e.,

20-3r=5

15=3r

5=r -

- lOC s . y ..-"_"'_ o '-__""._ 5 . 'I i

5+1 ( 2 ] B — _:..- \ II II'\-\..-:.:- 1‘ I'I. m L ..\..\-'—:'_. i

~15309 . O arAnNNf(olo=

6= X - / ,i A ALRIERR RN o
8 ! ' s

Thus coeff «;uentof v2 .!'b—lg.?’g9 1 6

(ii\ J‘/” mil”em pcn ion u'r(x ——)
, X

S')I Jgon?
As we know that (r +1)[h term in the expansion of (a+b)" is
T, ="TCa""b
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Here n=2n,a= xz,b:—l we get;

T 2

r+1

21~ | A 7:; z AT '._-
S i A

For the teim ivolvinig, x pt'thie exponent of x equal to n,so

_ - Arl BN =1
YR S 3n=3
' r=n
Thus

T,..= “C.x"(-1)"
= @(_1)" X"

nixnl

n+l

So the coefficient of X" is

10
Q.8  Find the 6" term in the expansion of (xz —23]
X

Solution:
As we know that (r +l)th term in the expansion of (a+b)" is

T ="Ca™"b'

Here a:xz,b:_—S,nzlo
2X
So, we get
=3\
T ., =% (x2)° (—j
+1 r( ) 2X
for the 6™ term put r =5 we get; L ACAN (T
1 0-s (3 o NN [ (o \o=
_ om0 ( 243:\J SR SR\ -
«32 SRR \

T, = _—*Z;(i? X< r1913 AZ5%°

Q¢ ."-{'!I-| iag[ tak'term mdependent of x in the following expansions.

0 (x—gjm
X

Solution:
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As we know that (r +l)th term in the expansion of (a+b)" is _
T " — rcran—rbr . . '..-I'-\-\. . y 1
Here n=10,a:x,b:_—2 _ ~ Al T '
X il | .... ..-_-' _ 5 1 L
(20 \ /7
. x )'
— ]" ( )(X )( ',)\r

| f 1 .: ;’b""/\l(’ ZI’ (_2)I'

For the term involving x° (term independent from x) put exponent of x equal to zero i.e.,

10-2r=0

r=>5
Thus

5+1 l(t: X ( )
10x9x8x7x6
- Bx4x3x2x1 (_ 2)

T, = 8064
y 1)°

i

i (o]

As we know that (r +1)th term in the expansion of (a+b)" is

Solution:
T,,="Ca"'b

Here n:10,a:\/x_,b:%
X

T, - 1, (V) (ij

T _ 12§r..( )I)lO r

2X

1\ sl r ' e s W A
—— — T L L™, W,
= lOCr (_j X 2 e N E'—— —2r ST TR LT T L " o
1 |11 . = "Z § 1 KK LT i '|_ _'I |

.

roasr | \ 1 r 4r‘ *'JO -5 5.

/

_ Fnr ae tnrm |nml\ ing. x \‘[erm independent from x) put exponent of x equal to zero i.e.,

- | W | l.'.a =
.l..'-:"'-l. J ;I)'.Ic"l— —=O
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Q.10

Put r =2 in the last expansion we get;

2
-

10x9 1
= X —
2 -4 1 '} ¥
451 A\ VL
T3=_4_. AN {

4

ﬂ'!-:)- (1.4_' Z<_2,_j‘ (14@}

Solution:

s( X2 +1)
(1+x2){ ) j
X
3(1+x2)"

X8

7

(1+ xz)

=X (1+ xz)

—_

r

T,,='C,(1)"" (x*)
— 7C X2r

Thus
=x*x Cx*

_ 7CrX2r—8

r+1)" term in the expansion of (1+ xz)7 is

For the term involving x° (term independent from x) put exponent of x equal to zero i.e.,

Put 2r-8=0=r=4

So required term independent from X is

T,,= C4X0
=35
Determine the middle term in the following expansions: I S R i
T .*-.' . -_x [ ll _-". " .__.:.___..
. (AN s I 4 -.-;-_._ —

0 [%—X?]

Solution: —

L

Y

F |
-

=

| . 1 L 1 N th
— 0 W R T T . I Nl .
Here n=12( Everi) 50 that '-rr'-_lq_dleén'n is L'§+lj term i.e.,

’,". I\th | 15 P

y 17 ~<th
f P = L% + 1) =7" term

2 7)

1 —x?
Here a==
X

b=—n=12,r=6
2
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T a2l
| | . 11
- 3 1
i —X——
) (2 3Xj
Solution:

th th
Here n=11(odd), so the middle terms are (nTJrl) and (nTJr?’j

So

(n+1) :(11+3j 6" term
n+3 11+3Y
( j ( 5 " term

Here a=>,b=——,n=11
2 3X
For 6™ term:
r=>5
T,,="Ca""b'
6 5
T, = “C, ==
2 3X
693
6 32 Ty g | "'_
For 7" term VRN
I'=6 "L .--:-'.\m':k" 'H-I |I |.-. 'k.:': I "'.,__-" )
Pt | | %, A=
T, = ncran—rbr - ":":. P Vo Al )
T7 =-J'JG6'] _:?-X_\]q._.-(-'wg."-.]——:l. % Vo4 I'-. W "-I-x -
ST AN
MH5 '-I5-'.I A II‘| I. I'._ _I_I' \ "II o
N\ 4R ‘T:V z"'g") |
] | | &= /\ X
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1 2m+1 r >
i 2X—— — LY N

Solution: a NN [ (o
Here 2m+1= odd so the mlddletfrmsare TARRIRE RN

(n+1w (n+3) *ﬂrms ARTHA
2 10 2. .-/_.:_ M\ A

So - 1 i X 1 _. -I. .I. .

(' \‘h
N -:_"_(V-‘.Eﬂ’ . 2” ;HlJ =(m+1)" term
Ijrﬂ::fifé-/ \

) th th
(n;Bj ={2m+21+3J :(m+2)m term

Here a=2x,b=—i,n=2m+1,r:m
2X

For (m +1)th term:
r=m
Tr+l — nCran—rbr

n-m -1 "

T,,="C,(2 —
m+1 m( X) [ij
:2m+1 Cm (2X)2m+1—m (-1)

2X
(2m+1)! i1 n
“migmey 2 ()

~ (2m +1))! (1) 2x

- mi(m+1)!

For (m+2)th term:

r=m+l . —~T 0N

_n N—rr . .-'l-' ~—
T.= Cra b — |

Tm+2 = nCerl(Zx)n m+l (

T _Er}_ﬂ_r\ 4{,-' "vﬂ+ —m- b . At
m+2 — _- ) LZ):‘- \_
e '__. '.. ! \‘m+i)¢ '._-- m(_l]mﬂ
= v EAAV- 2 =

) .JI' EJ | B f"‘-‘_J__' ini+1)!(2m+1- m—l)!( ) 2X
'-\.".\_ -\." '.\." I -
(2m+1)! ma (2X)"

| e Y (e

! : (2)()
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~ (2m+1)! L
mi(m+1)! 2X K
Q.11 Find (2n+1)" term from the enciTi the (.:_xr;_a_j'usioh cf[\_zl_) i
Solution: - Y . .
(2n+1 terid from ht end ifi-the exparision of (X‘zij is (2n+1)" term from the
1 L 3n
- TR . -1
J healinring-+ the expansion of (2—+x)
= 5 & 1 ", A X
NI
AT As (r+1)" term of (a+b)" is
T, = Ta""b'
Put r:2n,a:_—1,b:x, n=3n we get;
2X
_1 3n-2n o
T, ., =>C, | — X
wi= (5]
(3n)! (4)" 1 o
= X| — X — XX
(3n—2n)(2n)! \ 2 X"
-1)"  (3n)!
T2n+1:( ) X ( ) X"
2" (2n)kn!
n. 135..(2n-1
Q.12 Show that middle term of (1+ x)2 is (I )2”x”
n!
Proof:
n th 2n th
Here 2n = even so the middle term is[?tlj :(7+1j =(n +1)th term.
Thus
T.,,="Ca" b —
Here r=n,a=1b=x, n=2n — [J~= 1\ (f
T @00 2 AU
- /'2'1)! o W
) T VANPE N \
(@R )ty . \

- X .._. Ir—_'l‘..
WY T

> n
) '.-_I'\.-JI'~_
LY B | % %
."- ..- k
L. -

: (2n)(2n-1)(2n—-2)(2n-3)(2n —4)....4.3.2.1>< )

X

nixnl
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Q.13

Proof:

k ”{(LL '-+/L2J +(:

[(2n)(2n-2)(2n-4)....4.2 ][(2n-1)(2n-3)2n-5...3.1 |

n

- nixn! - XX \
~2'{n(n-1)(n-2)....22}{(2n-1)(; i_3)(_2r1_ﬁ_,__3_i‘_/;(_'1 TCA
! n\("l F LY
2 nlx{(zn “1)(2n-3)(21 ). BYR
AN Tonbinte, '
Al ”u‘q J.)(Zr—BTf"‘—b) 5.3.1}x”
. n!
il '-_11.3.5....(2n—1)}2"x”
n!
:1.3.5...}](!2n D ooy
Hence the proof.

Show that

D)=

We know that

(1+x)" =(2)+(Dx+[2)x2+ ...... +(:jx“ (i)

Putx =1 in (i) we get;

@1y =( g {1 5 ( 1)
2 (o[ 3 r-e( 1) .

Put x=-1 in (i) we get;

w0y =535 3+ +(—1)n—1(n'11j+(—1)”(,”]j N
o~{oHi el OB N | e

Assume that here n is even p ) L
AR AR =T
+ + ot m
By "

o RN RO

I_- :___ 4

Using (iii) we get;

[
=35
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#0)(5}(() &\ O
[D+@)+@J+ ..... J{n:iJ:ZnJ U .“__H ?—\“ q\_\q | @’QEQ \

Hence the n oof \ ,rf?,l k@ ". u '.
Hw...-"'d_q""-.l' 'u' i .
d-F:t -.-’w"’ﬁ ?‘. ".,II"., @I‘LE _F_,m-'-
E \\ II'-. VL
AN D -
F\J F\\l"] \\_J O

120
7t \ @@@W

)

O
)
=
—
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Q.14 Show that
n 1 n 1 n 1 n 1 (n 2n+1_1 . —
+— += += o +— = — e
0) 2\1) 3{2) 413 n+1kn ntl—8 N\ | 7~
Proof: ' ' AR A AN

LHS=|" +E(nj+l(n)+-1.(J-)"‘-‘..-.'.'--'---.L--"— q
0) 201 3l2)l740s) Y <\ nadls) s

.::\"_ /.'. ’ %,
ne UL Tt i ey 1l 1 n!

n+1n!(n-n)!

—_— i- Ak

oxin-0)1 2T (1) 321(n—2)  431(n-3) "

e N e YTy agnenn-2) !
N NN = k3! T T ey

Taking common L we get;
n+1

:i_(r]+1)+(n+l)nJr(n+1)n(n—1)+(n+1)n(n—1)(n—2)Jr ...... +1}
n+1 2! 3! 41

Above expression can be written as;

il T[]
Sl
_L[zm_l]

n+l
=R.H.S

r __,--."-_ P
(4 ) ir
| L i
v’ Yoo | & A e
1 1 - I e —
Pt \ % e
| — \
- "._ ..._.-'I g L L |
- i \ |
| | A F
|} _' r |® 1 |’ 'y
— v B [T L =
=il o i 1 P!
> { L -
'.. 1 h, - -
- J e
b & L
TSN
% .|I 'y |
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The Binomial Theorem when the index n is a negative integer or a fraction.
When n is negative integer or a fraction, then -

(LX) =1onxs n(n-1) . n(-H(n-2) , n(n..—.a_;_(_-n_;'z)_-'::.;j;'-_r'-+1;. .
= ] . . L=

Provide | x|<1

The series sf the type .
P R E VI URE G
BEATH PR
- Is'called that, binoriai series
Nofleth N O
J~ The proof of this theorem is beyond the scope of this book.

P
-

ny(ny/n
2 Symbols (OJKJLZJ etc are meaningless when n is negative integer or a fraction.

n(n-1)(n-2)..(n—r+1)

r

(3)  The general term in the expansionis T,,, =

ri
Some particular cases of the expansion of (1+x)", n<0
() (LX) =l-x+x2 =X+ (1) X +..
(i) (1+x) 7 =1-2x+3x —4x* +...+(=1) (r+1)x" +...
(i)  (1+ x)_3:1—3x+6x2—1Ox3+...+(—1)r%2(r+2)x2+...
(iv) (1—x)7l=1+x+x2+x3+...+ X" +...
(V) (1—x)2 =1+2x=3x"+4x°+...+(r=1)x" +...
(vi) (1—x)_3 :1+3x+6x2+10x3+...+wx“+

2
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EXERCISE 8.3
Q.1  Expand the following upto 4 terms, taking the value of x such that th' cmansu‘n !
each case is valld <2

(I) (1-X)E - .. .- .. )  ( % W ':-__-L
Solution: \ A\ WU A
SIRY Lﬂ(ﬁ_w {JJL*_g(l_Z)
(1-x) _“sz‘ Rt S 0
N :1—£x+(lj(__ljlx2+1><[_—1J(_—3j1(—x3) ......
AN 2\ 2)2" "2\ 2 2 Js
zl_lx—lxz—i S
2 8 16
1
The expansion of (1-x)2 is valid if [x| <1
(i)  (1+2x)*
Solution:
- -1)(-1-1 2 (=1)(-1-1)(-1-2 3
(1+2x)1:1+(—1)(2x)+%(2x) +( ) 3!)( )(2x) Forenn,
=1-2X+4x* —8x° +
The expansion of (1+ 2x)7l is valid if |2x| <1 :>|x|<%
1
(i) (1+x)2
Solution:
1y 1 -1)\(-1 -1
(1+ x)%1 =1+(__1JX+ (_3](_3_1j X2+ (3J[3_7J[3_zj X+
. - TR
sl G
1 o\3)3), (333,
=1 3X+ 5 X%+ 6 X+ .
11,20 4xT ~\f =\
=1 3x+9x 27><3><2x +..- ....... AN | I:x f g
g 12, 14, O ATV AV YN
= e T (0 SR\BRREY

The exper) smn of~ (i+x) *"s vam*l\f |<|<1

(iv) ';4 \.rXE
o S ion \
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N\ 1,-""”.
1(-3 ;\;_1]";%'\:’ {;\(l’j@_J 4 Y
:2{1+—(—x)+-———.—l Aopx(| W= I A, ]
Al 2 4_._.--/ ?"x a4\ X =3 4
WO G R
1N 250w (5l 5 5 ]2
IPUAREENT S bat bl -0 N
~ T\ g 2 16 6 64
\ " .| i
=2 l—gx—1 S 2—ix£x3+ ........ }
8 8 16 16 64

X X
4 64 512
The expansion of (4—3x)% is valid if 3

4
Zx <l = |x|<§
v)  (8-2x)"
Solution:
-1
B X
8-2x)" =8"1-=
20" =8(1-2]
L (20, EOEEY (L (D) (LD (1-2) XY
—§|:1+( 1)(7}"‘ 2! (Tj + 3! (TJ +.....
1], x 1x2(x?) 2x3(-x®
=—|l+=+—| — |-——| — .o
8 4 2x1\16 6 | 64
1, x x* %
=—|1+—+—=+—+.....
8 4 16 64
1 1 1 2 1 3 — 1
= —X+— X+ =X +...... — e | |
8 32 128 512 AN (LU
The expansion of (8—2x)71 is valid if ‘5 <O\ =Xt 7 SN | (O P
(vi) (2-3x)° | e TdaR RO R\R RN
Solution: T\~ | W L} W A '
,':_"-I_ . -: _I.--'H-q:_ . I?‘ | ._""-.. \ . i A
i -: | | . "'3 -2
II-\._ J | '-.h_.ll % ZKZ) Ll—EX)
= 2)(-2-1)(-3 YV (-2)(-2-1)(-2-2) (-3 Y’
_1 (—2)(—3X)+( ) )(—Bx] +( ) N )) i
4 2! 2 3! 2




Chapter-8 Mathematical Induction and Binomial Theorem

o 9,0). (I ) ...... =

4 4 6 8 )¢
=1[1+3x+2x2+ X 4 1 \ ' y
4 4 - ¥
1.3 27, S0
= P X = o L
MR A W e N
The exgan;ion ¢f {2 _—i’_x"-/x_"?' is'valid if ‘gx <1 =X <%
- (1+x)
Solution:
(:I.-X)-l _ =] -2
=(1-x) (1+x
=1
={(1—x)_1(1+x)2}

-1)(-1-1 -1)(-1-1)(-1-2
:[1+(—1)(—x)+—( >(2! )(—x)2+( ) 3!)( )(—x)3+ ...... }
><|:1+(—2)(X)+ (_2)(2_!2_1) X+ (2)(=2 _3!1)(_1_ 2) X+ }

:[1+x+x2+x3+ ..... ][1—2x+3x2—4x3+ ...... ]

=1-2X+3X* —4X* + X—=2X* + 3> —4X3>+.....

Neglect x* and higher powers of x

—1-Xx+2x2 - 2x3 4.
The expansion of (1-x) " and (1+x) are valid if |x|<1
(viii) Yi*2X

1-x
Solution: —TA 0
+ox . . = O\
1-X = (L+2x) (1=x) . N 'I gt T O s
1)1 BV EARRN A o

’53'-(?%:7]“ f o 7' 7"-_1"-J(§_2f"- N
= L+(—j(2x)t—-_'4.\—-—..—.-(’< HSAA S ARS 2 (265 +..,
- V. FAN VA
_.-': g ;._\ ..'. ._K \
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=), BEE,,,
%4x2+ 2 26 2 Jgx3+ _>_<E1-'—X';|:-.3(‘2.--_|-.“{3—'.-....:.:-

— Wl f
] . ;

i 1 N I
1 ¥ 1 1 % I -
— . J ", \ A
i 11 1\ . \
o & il L i h T A . |
' A (— |
L

a 1 15\ : \
=|aEx—=x2 4 2"?"3-_+'-..-'...-](;,+-x_+f.'\z,-r>v,_°+.._..j

P - 1 S »
L AL L 1, 1., 1
=40 K R e x Y LV
RVR = 2" 27 72

24 2x3 4.

NN N Qg 2x4 3«
|\ >
The expansion of (1+ 2X)% is valid [2x|<1 = |X| <%

1
and the expansion of (1-x)z2 is valid if |x| <1

\/1+ 2X
1-x

So, the expansion of

s valid if [x|<

1
4+2x)2
(lX) ( X)2
2-X
Solution:

2 2! 3l 2 —{r
- . [ | s
- : '-\,,| l| P .-..."\— s
~1)=3-1)( i)l ) ey
JINEERETCE A\ oY= SR T o)
2\ A\ [ e ;J'_ IRARE! U2
-x: P M.-'.}: 1 l\('l "_;‘ "._. "-"1__ -
e { L; _; 'P_'\%'Xd o X2 3
B34 A== — | X1 —
"\.-'. -1"J| I 4 N 6 8 4
K J I..h'x:.ll |'~.'-..___ |_
gAY B 23
=1 5—ix2 vl | TIRAR A S
4 32 128 2 4
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+=+ 5 — ‘ ¥
2 4 84 81632 61 128
3 11_2 2 — J
-._—-J+—x+ 56 & - )0 4L

| 4 3_ 128 ;
n 3' N
Thergxpansion|cf |'1=+ £ and (1—5] is valid if |~ <l=|x|<2
NN P S 2) 2 2
J' X (1+x-2x2)2
Solution:

1 1

(l+ X —2x? )5 = [1+(X—2x2 )]E

3!
(_1j :
_1+1(x—2x2)+i(x—2x2)+g(x—2x2) +
5 5 g (X=2x) .
1 2 1 2 3 4 1 4 5
:1+§(x—2x )——(x 4x3 +4x )+E( 6x*+12x°—8x )

2 8 2 16
1.1, 92,9
_1+§x 8x +16X .o
The expansion is valid if ‘X—ZXZ‘ <1
+(x-2x")<1 —(x-2x*)<1
x—2x"<1 X—2x">-1
X—2x*~1<0 X—2X"+1>0 <o\ O
2x* = x+1>0 (i) B R A S o*' ' f i
The inequality i) is Vs 4\( 42k 45140\ -
not satisfies- byany P Y VAR, f.2>(\< j"lkx 1)<(,
real vau~4(f ” i.__'_ \ (x—1)(2x+1)<0
_ VAW Casel Case 2
- ]‘| NIPABRI= A x—1<0, 2x+1>0 x—1>0, 2x+1<0
% " | .5- II‘-' . — —
\ JI "-_' W x<1,x>—1 x>1,x<—1
g 2 2
Which is not possible
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,l _ _
Thus the expansion of (1+x—2x*)2 is valid if x (%1} or ?1 <x<l

|
| [} &
s s

(xi) (1—2x+3x2)% _
Solution: = A
(1- 2 5 '2)

| "ﬁ'llk‘_*j( ox y D) (glj(él_lj(_(zx_?’xz))z+[_31][_31_1](31_2)(_(zx_sxz)f+

3 2! 3!
:1+%(2x X*)+ g ;(Zx 3x?) + 2278 é( (2x— 3x))

=1 %( 3x*)+ 2(4x —12x°+9x") + gi(8x3 36X" +54X° 27X ) +.......
—1+§ (—1+%}x2 [38j+18L12X+

—142x_ L1y 16440

379 81
The expansion is valid if ‘2x—3x2‘ <1

—(2x—3x2)<1
+(2x—3x2)<1 —2x+3x* <1
2x—3x* <1 3x*-2x-1>0 (ii)
3x*—2x+1>0 (i) 3x* —3x+x-1<0
3x(x-1)+1(x-1)<0
(x-1)(3x-1)<0

The inequality i) is Casel Case 2
not satisfied by any x—1>0, 3x+1<0 X=1<0,3x+1>0 -~
real value of x X>1, x<_—1 N <'~! x> i :_,:_

3 " ..i '..I | _.-' B .5 -

“Which'i Is 1 pousm e \
- ) AR .

Thus the exnansion of (1 7x+3>« ;*2 i V.l|ld i7 Xf:[(— ;} or n‘ 3. {x<1
Using w’hcm i «mec n m mﬁi- t\a \P!ue uf the followmg to three places of decimals.
() _, o9\ -

o Solliliors

% J ":-I':'-”"-'.J |\

J59 = (100-1):

ofg]
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1)
=(100y (1_1ooj !
- ]\ . —’ P | )
B 1( -1 [2)[2 j( 1\ T\ !
~T0 AR A
\aiet
=10 1—E 6,0; )'"(000*)+ ..... }
o W | \—.Lf,[¢—o.005—o.0000125+ ..... ]
.'.J' . ~10[1-0.0050125]
~10[0.9949875]
~9.949875
~9.950 convert to the three decimal
1
(i)  (0.98)z
Solution:
1 1
(0.98)2 =(1-0.02)2
2GS
1 1) -1)1 2 \2)\L2 )\ 2 3
=1+E(—002)+[E)(?JE(—002) + I (—002) +...
:1—0.1—é(0.0004)—%(0.000008)+ ......
~1-0.1-0.00005—0.0000005
~1-0.0100505
~0.9899595
~0.990
1
(i) (1.03):
Solution:
1 1 T e, el
(1.03): =(1+0.03)3 SN A A
N1 ) Tl WU N
( \Lﬁ—ll L;]L?rl"[{é_lz I\ ] |
___JA3(003 i (')u ) 33—{'; —2(0183)" +.....
ARIW 1\_ AR "'1 2\(-5\1
0L1 \={0:6009) +| = || = || = |5(0.000027
| B ( (\u)‘ ) sz(sj(sjes( *
NN . A= 0.01—1(.0009)+3(0.00027)+
ININA 9 81
Jj o ~1+0.1—.0001+0.0001
~1.010
(iv) 65
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Solution:

! ; A W | .I # A :
1 T e B R B
1)\ Y L e IR L™, \ e
—lea| 1| = O A AT Y
o | i s VWS ! 1 LA O N
.-: 1 .! A l\_a \ N . .-._.- o
= 164/'3( 1 — ] A ks \_\\

|/'. 1
1 )s

N N N N ;--4'@1'4 o)

R =6

—4 1+%(0.015625) —%(0.015625)2 + }

~ 4[1+0.005208—0.000027]

~ 4(1.005181)

~4.020724
~4.021

v) NI

Solution:
1
V17 = (17)1

1
— (16+1)

1
= 16[1+ij ‘ o
16 - ettt

L ) — Sl " p | "--j. III' LY M) '\-__-.
= (:|.6)Z (14‘ %j - __H.: "I. l',. - __. .I--'\-I.':.I”"?-_. m':::\-uhxx'hl .|I |.-. {__-.-:-ﬂ -._..:_' ] '-_.-"'l

- I'. '.I l.. YA et | — || —— 2
RANN iy
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N [N\ -.‘:-\..'_],-lx ' Jh
% u L= (V i i )
3998

=,

~

,J

Solution:

Lzz ,' I

v

.~.|~

~

Solution:

) —\ - N '
64 2 \&@) = AWV VLY )

"[1+0 015625=(, oo:J'«‘Q \

P[L.0451 éq] V| TN
zoseﬂ 1d
2:031

N
=
|
ol
X
ol
N
g1l
2 ek
~ N
X
'—_/ I/
w
N|'—‘
;/N
+
L
|

10716 10 165 IV A TV 0

2(1 0.00625- 2(0) orou:gcezq 1 SR\BA=S
(1 uun62r- ctﬂooazm\ N

2(0. q%c-? °)

| 1887245

1.987
1
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B 2 o
2 1+i+(lj[—_3)1(ij b —~ A0
64 \4)\ 4 )2\16 1A (O

1 1 2 . (1A BASJANA
- % | o~ ! LA whe
- TN | B, e e
2 1——><——2(—><— +W L AN [ o\
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1

! (998)3

/998

~ (1000-2)3

- -j.. -1

= .\"900)\1?11 non” |

| LR
-1

L (10003 (12
=0 500 J

AN N

N

Ao

3 J\500 2!

% [1+0.0006667 +0.00000080]

~
~

~ L (1.0006675)
10

~ 0.10006675

| (2L
=5 +(_—11E1 \&J—Li“—f
A\ B f NS

2
:1 1- 1 +3 1 +oe
3 5x27 5x27

o2y B

i~ I
| e
L [
.
y | ;
YWos | [
T B |
%
%
| |
|
] I}
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~ %[1— 0.0074074 + 3(0.00005487)]

z%(0.992757) A J 7

~0.330919 ol ea\R
- “5‘: ?‘ .'._ T i -\._-. :_ i . -\.\,x'- 1
iX) e UL TS
() ARARARAS)

>r; uliori; 1

\/8 (1") 1
=1+1(—_1j+2(_1_

2\ 8

1 1Yy -1 1 1
=1-—+| S || = [+ Ex—+....
16 (2j(2] 2 64

1 1

16 8x64
~1-0.0625-0.0193
~ 0.935448
~0.935

-1
(x) (0.998)3
Solution:
,l 71
(0.998)? = (1—0.002)?

1+(_%j(—o.ooz)+w&o-ooz)z *

=1+%(o.ooz)+§(o.ooooo4)+.... N
~1+0.000666 ~ At WY/ ea
~1.001 A S A2V LY

_‘6{54g36 -._"“i. x“‘ :.—x ™ \ p—

Solution: | |
‘ ' ' -1

o AR e
NN el =205
NININAS .

[l
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& 1+(;J£1J+W(1I+-; B

a
L

1

2 \3)

", -

— .1'_ 1 & "'.. T L1 ! -
- ;f»l-.l—;-_- .05 4 —'(C.UO3086)+...}
~[1+0.05556-+0.0108]

~=(1.06896
~[1.0669¢]

~ 0.35632
~0.3563

1

(xii) (1280)5
Solution:
1 1
(1280)1 = (1296—16)1

1
1296(1— ﬁj
1296

~6

z6[_1—0.0031] O\ Aaf (o)
~ 6(0 9969) - "._ ) .:._.-"Il . - _' I'._ '-_I -... I'._ .'_I. I'.I .'._ _ll. -:II w-l_ .I' -

O | P | 5 T -
-"-e’5 9{1,; = ) :_H. . .""\.\ 1 e

Q.3 Findth? c,mfu( ie! 11 01 %" lii~-the expansion of

Ty X J .

\ !|I|'i'-_~

LRI J |
RITRAIA
W -. ,
W J
) -

1+,_'

(1+xy

Solution:

[
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1+ x?
(1+3)

=(1+x°)(1+x)"

2

As we know that (r +1)th ‘Lé-r'in of (i x-')"'. s
) 2 (B

— S | L} s R R ORC R Lk W K
iy

r+1

_ Fari” '-mi‘t"'n:'_; —Lr “n'we Qet
[N 2(=2-1)(-2-2) (-2--3)...(-2=(n-1))X"

'n+l

(-2)(-3)(-4).(-n-1)x’
() ()(3)(4)-(n+D)x°
(1) (n+1)!Xn

T, =(-1)" (n+1)x"

Soin (1+ x)fzcoefficient of x" is (-1)" (n+1)

So coefficient of x"2 is (~1)"* (n—1)x"?
=(-1)" (n+2)x" +(-1)"" (n-1) x®x x"2
=(-1)"{(n+2)+(-2)*(n-D)}x"
=(-1)"(2n)x"

Hence coefficient of x" is(~1)"(2n)

i

W (1-x)2

Solution

1+x 2 . --:: Jal R

((1_X))2 =(1+ x)2(1—x) 2, \ 2 AU
Py _"'_ — -..I.'. I'_-_.'. _-.' .'._ _II \ .l.“.:ll- .-. =
-’:( 12X “-)(25!_(1.'_..)‘.)_2:.“ \ Ao

From, (1 ij.)*'-._fi.r':st". y'We find the coefficient of x™,x™*and x

I'\-.J ut"'::':' "\ Caswe know that (r+1)" term of (1+x)" is

~ n(n-1)(n-2)(n-3)...(n—(r-1))x’

r+1 r '

"

From (1+ x)2 firstly we find the coefficien’ 0f x"2 i X"

n
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For x" put n=-2,r=n, x=-Xx we get
(-2)(-2-1)(-2-2)(-2- 3) ..... (-2=(n=1))(=x) T
L _ nt o '\- .'.5-\.'.'--_.-"--.
7o A
n+1 L\ Al
Tht reiesen factors il) the riurne amrq su taklng -1 from each factors we get;
a5 1} (2 Ix B Tx (n+1)) X" (-1)'
'n+1' ______
. n!
. | I
- [Ts M nen (D)
JI .l Tn+1_(_1) ( n!)x
an (N+1)nt
Tn+1 :(_1) ( nl) X
Soin(1- x)f2 coefficient of x" is (n+1).
So coefficient of x"™* is n
Coefficient of x" 2 is (n—1)
Now in(1+2x+x*)(1-x)™ term involving X" is
=(N+1)X"+2xnx X" x X +1x(n=1)x"?x x?
=x"{n+1+2n+n-1}
={4n} x" so coefficient of x" is 1+n
3
iy )
(1-x)°
Solution:
3
o =) (e
- X
:(1+3x2+3x+ x3)(1— X) " -==-(i) _
(1+x)’ —~ = L
In order to find coefficient of x" inf —1+X) T WY [ (O =

= ._.-'_ ’ (1 X).

We have to need coafﬂclent of “Jl,‘.,‘_z R 1 9l (1 =
- 'NeLn(\mfthal 1‘*\6ﬂf\ff\¢+x) is

\ r-.(n 1) (- 4)(n 3).....(n=(r-1))x’

1 A= -

% 10 r!

So put n=-2,x=-X,r =n we get

. (-2)(-2-1)(-2-2)(-2-3).....(-2=(n-1))(-x)’

n+l n '
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1 _(2(B)(A)(5). (-1-n)x"x(-1)"

n+1 n! ¢
(—1)“(2><3><4><....(nf1))xn-k('—l)n_ o N[O,
- xa=eainii\N
- n\2 (N .1- 50
3 (A AR LA D)
AN _._/:.' n!. _
-_l_n+.‘, : \r,—k[)\(n ' LT
_ aN SH (caflicient of x"is n
Y Y _' .|~ Coefficient of X% isn—1
' Coefficient of x"?isn-2

3
Now the term Involving x" in @is
(1-x)

=1x(N+1)x"+3x*x(N-1)x"?+3xx(n)x"* +(n-2)x*xx°
=(n+1)x"+(3n-3)x"+3nx"+(n—-2)x

=(8n—4)x"

=4(2n-1)x"

Hence coefficient of x" is 4(2n-1)

(%)’

(1-x)°

Solution:

(1+x)

(1-x)°

(iv)

=(1+ x)2 (1- x)_3

= (l+ 2X+ xz)(l— x)_3

From (1—x) " firstly we find the coefficient of x"2,x"*and x"

As we know that (r+1)" term of (1+x)" is 3\ ( A
n(n=1)(n=2)(n=3)m.(n—r -4 T s LT
rel — ) r! - I.l I = o LR [
\ .-I A _.-'.. f

P | L
11
|

1 . - "H.-'-..__ % | L i .l.- 'u. .'.\_. ....--_. o
o x] [Pt n £1-3, 1| = g X==x We get

AR o e a9 ()

n+l

n!

o (B (3 1)(x)

n+l n '
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w R
N N
" % LI Y
M .
MAY

T (-1)"(2)(3)(4)(5)....(n+2)x" (-1)"

n+l on )
(—1)2'1(n+2)!xn ) ST s RN
Tn+1 = - i LT B!
2n! A T TR !
o (n+2)(n+2jntx”
A0 :fm! \ n x
To B+ R (r L)
) ' N -‘Iu-boéfﬁciént of x"is w
Coefficient of x"* is (r]JrTl)nand coefficient of x" is

Now the term Involving X" in(1+2x+x2)(1—x)_3 is
_(n+2)(n+1) 2(n+1)nxxnfl+n(n—1) s

:{<n+z><n+1>+z<n+1>n+n(n—l)}xn

n

2 2 2
:l{nz+3n+2+2n2+2n+n2—n}x"
2
1 2 n
=={an’ +4n+2}x
2
:(2n2+2n+1)x"
Thus coefficient of x" is 2n*+2n+1

(v) (1-x+x2-x3+ ..... )2

Solution:
As we know that

I-x+x =X +..=(1+ x)fl

= (1-x+ X =X +..... )Zz((1+x)) (1+x)

=
i w

2

Now we find the coeff|0|enfr of X" n ¢1+ V\ r) / u,;mg fnrnu‘a n

n(n- 1)(n 2)(n- 3; (n U_))

r+l x-" . )

Putn__—; r 1Wt g\‘t “ -..‘“
.,ﬂ;_i.:,( 25)(22-2)(-2-3).... (-2~ (n-1))x"
. _ (-2)(=3)(—4)(-5)...... (;1_ n)x"

n(n-1)
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_(—1)“[2><3><4><5>< ...... x(n+1)]xn

n! N '“-'ﬂ-._.. Y

T R U =)
T-..X ) p A'RERIRER | Y

= ety

Rt

Thus cezificierit oi x| i (ROIRGESS:

Q4  Ifxissosirall that ts'st:aare and higher powers can be neglected then show that

1:_' X...zl-gx

Solution:
LHS ==X

\/1+ X

= (1— x){1+(_—21) x} by neglecting x* and highest power of x.

~1-=x—x by neglecting x*

(i)
Solution:

\f1+ 2X

1-x

LHS=

1 -1

=(1+2x)2(1-x)2

(1+%(2x))[1—(%1j xj by neglecting x* and higher powers of x.

X :-:". = P T T T T T T T T |
~1+—+X by neglesting-x7 | TRLEYIR L Eal .

5 | L- i ."--"I

] A R
T I | Loh A
ot | 3I'I (R | LT e
1=K O T T T T T T

YRETRE VoL

1
2

~ BN el 1
N ,*-._'_J' LT T(947x)2-(1643x)2 1 17

i) 2.
4+5x 4 384
Solution:
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LHS= , p .
(4+5x) e [ D AN
Y ‘_ '_-\. .'-\.I I ..-_, N 1 .'H-\.\ o p—
1 7 % .1 ..3-)(; %11 ..I . _I. i '\-_. ..I .. . '... ‘-\.\,xﬁ f |.H l-.:__n L] |
=492 (1+—x) —(1’-6)’-.4(1_#,-“--) .-*"(.4._+51'!.)"-.l VAVAANY ]
= | ."\._3 1 '._/ |\ I. 5 | L -1
_ ='% \_114»7—)() ..—-2'-_1—".-f3£j 4_1{1+§X}
o1 Y e 4
. SN R | 1
I|-\.j_I I - (1—5Xj
=<3 1+Zx.1 -2 1+1 Sx L4 )
9 2 4\ 16 4
By neglecting x* and higher powers of x.
)
1-—x
6 32 4
{1+103x}{1—5x}
- 96 4
4
5 103
1-—X+—X
z%% by neglecting x?
1—£x
~_ 96
4
NEE
4 384
~R.H.S
P - ’_‘:‘
i II:H.. _-":_"', '-I { :- . _.-'__
~ Nantn N | (8o~
! 'll' .---. .:::;'- "rf.__'- II" II" III'- II Il'l.. ) |I

L i 1 { | 1
i LB L 1
. L] A K |1 L1 ':_
=y 1 i 11 | .
e 1 | b1 LS
b P,
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iv) X 4By |
(1-x) 4 ¢
Solution: ) -\ 2
LHs= Y4rX -
()’
1 (1L . )3 (J — X)- : z -
N =eﬂ}#zj(1—n3

=2 1+% ED(h 3x) by neglecting x* and highest power of x

~2 1+§j(1+3x)

~2 1+3x+gj by neglecting x*

~2 +§ X

4
~R.H.S
1 3
V) (1+X)2(4-?X)2 z4(1_5_x]
(8+5x)2 6
Solution:
1 3
LHS = (1+x)2(4-3x)?
. . - 1
(8+5x)3
1 3 -1
:{(l+ x)2(4—3x)2}(8+5x)3
L s 3 ) -1 P
={@+XV(4V(1-§%T}x®)3@,£)3 NN |
4 — L 3‘___-. = .__ 1 \ . |_. i -__..--.-
=.-J 3_ x"] } > (;2*1/?5:' (l_ixll'%-x)' by neglecting x2,x°,

1 (
192X 28w 1=
2 XJ vyl

ol

A 3\

)
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5 5 )
~4| 1-—x—=x | by neglecting x>
( 24 8 ) yneg 9

(vi) :L". __ R e X

; p‘;m ol

NIANN !

NI Lhs= e (0 4x)2
(8+3x)§

I
—~
0
>
~—
N
©
N
7N\
[
|
o
X
N—
N~
—~
oo
+
w
x
~—
ol L

=)
4 -1
=3(1—1x+ ..... j 1—1[ij+ ..... x83 (1+3—X}3 by neglecting x*,x?,.....
2 2\ 9 8

2
3 2 1 X
~—|1-=x—-=x||1-= byneglecting x
2 9 2 j( 8] yneg g
zE l—EX ].—5
2 18 8
3 X 13
~—|1-=—"—x| by neglecting x
2 8 18) yneg J
z§ 1_gx
2 72 _
3 61 “m_ ) r Pt
___X | o -
2 48 YN N =
~R.H.S . DA RIEERIEEAREY -
1 r 1 ) .:._.-'Il : & — '._ | -_. '._ I'._ I'. i '._ :'. i I|
o NA-x+(8-x): 1 IARR LR L
Vi) S —a TN B\ \\ g Bl
:—"'. (d X-id* :._ LY 2.:\“x.. -
SO|I'*IOI \ e

14 1
1 A
L

) Jlllkj J (_r_ )2 +(8 X)l
A AV B (8—x)§
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1 1 ~
(4-x)7  (8-x)° — _
= 1 + 1 _ l'--l‘i-._-._" ™ l"'-l"_':l:l ) ARRE R
(8—x)3 (8-x)3 . 5N o\ AR
E ;1 Il-d_\ |III \ ,I--'\- ,I.I-'\-II |II .;,.--hIII |I _ I| IIH "':'I___ﬁ__'ul'- =
—(4=x)2(8-x)3 -t A ALY
1 \ \ -'.--1-"-IL \ ll- I.i_hl'. IlI I"' \ I_I LI- "I
. Jl-(-l ¥ 5_ - P i II_;I' %.' I'II I|I "'.R I"\-\.\_.-'I i \ _— _,.-"\‘—'I
417r ' f?..l [ng '
x,“ =’r'JE-—j+_ ..... 2 1+1(1j+ ...... +1 by neglecting x2,%’,.....
N NINNER G 38
S - X X
- 2— || 1+—
\ 2l
~ +1
2
24 X X
~ 122 4.1 By neglecting x?
2—1x
~ 6 11
2
ZI—iX+l
12
ZZ—iX
12
~R.H.S
~A)
e "r.-'_-\"\'illl I|I L1
i} L
1S\ O
AOANN [ (o o
- 'llll_,_-ﬂl-lllll -;"_'|I| [
- = WALV Y |I
ViR TEAR\BRERL R R .
A A/ H‘. ) \\
l::_,,"l .I..a—»-"' — I', \ I'ull\,__.-"ﬁ"”"
A0 O o
BARY ”3,'\ VW
AT I -
AR
f 1"1 P 1 -
r\ﬂ\?“-] }J’ l\\I.J A
1"\"-." I'HL m"-.._.I e
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Q.5 If xissosmall that its cube and higher power can be neglected, then show that

0 l-x-2x ~1-2x-2x2 e
2”8 [«

Solution: i 7\ ' N ,

LH.S = V1—x—2x2 N\ A A

\ A j -
g et (x+2x )
ZLZ by neglecting x°,x*,......

by neglecting x°,x*...

i) JE X c1ex+ix
1-x 2

=(1+ x)(1+—x2j by neglecting x°,x*...

~(1 1+=x° T~

Il .--.- 4 i
1 - = .\". % |H ; .-‘. 1 1 ."\_ A 1-_.
~1+ X+ x? by neglecting x* =\ =W N o \ A
" o ) 1 -\.x L -.-____
1 T "l_ . ..._--'IIl . I ._-. I-l. '.I '|_. '.l. .l_I I|II 'u_ .ll lIII % [
st A\ 70\ (O VAU e D
= ..- | - i I'I__-' A R "-_.-' L i
VY_.!'{?:‘.H:':S'.:-T:. .\,_w I_H' ™, \ e P
o ,%] .
Y J | 1"\-\..|| % |
I | ... -.. -
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Q.6  Ifxis nearly equal to 1, then prove that px” -gx? = (p-q)x"*
Proof: As x is nearly equal to 1, so o
Let x=1+h where h is so small such that 52 h®,... are regiecizd. .| '
LHS = px"—gx° O \ \
=p{l+h)" q(1+1) RS
= p (1 phy q(%tqh) Hy nealiciing % h3
=Y ieh g
[ _I. .. :(-p—"d) '(pz_qz)h
+(p-a)(p+a)h

~R.H.S
Q.7 If p-q is small when compared with p or g show that

(2n+1)p+(2n-1)q~ p+q .
(2n-1)p+(2n+1)q~( 2q j

Proof: Let p—q=h = p=q+h where h is very small such that h* h?,.... are neglected

(2n+1)p+(2n-1)q

(2n-1)p+(2n+1)q

_(2n+1)(g+h)+(2n-1)q

~(2n-1)(g+h)+(2n+1)q

_2nq+2nh+qg+h+2ng—q

_2nq+2nh—q—h+2nq+q

_4ng+2nh+h

~ 4ng+2nh—h oy
4nq+h(2n+1) R . { ,

LHS =

I_- :___ 2
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:{1+(2n+1jh}{1—(2n_1]h} by neglecting h? h?,..... =
4nq 4nq

zl—[zn_l)h+[2n+ljl"by gk UL WY [ CEn

4nq i -

.4|._-]q
- “1) (et VL)
-z.-l-_ L][(Zn 17 _.'("_.:nL'l)x] VoA _._.l..-

4ag [\ hAnas

\ 1 n l_. ! K N -
- 1 -—- (2n-i-2n-1
WYY N h
gAY ~1-— (-2
4nq( )

z1+L
2nq

1

RH.S= (—‘”an
2q

g+h+q
29

1
2q+h|n
2

Sl

Q

- p=q+h

Q

1

~ 1+£]n
2q

zl-f-L by neglecting h? h?,....
2nq

Hence L.H.S = R.H.S
Q.8  Show that

n 2 .8n n+N Y e Ta AR
where nand N are nearly equal. . /<~ % [ LA
= P i A - 4

9n-N  4n ' NN

L f F
. 1 1 [

2(n+N)

Proof: Here N—n=h= N =n+h wherd hlis se cmélf, such i-h-at 'r.]z',..h"".,.?‘.‘r, alel wgiected

_,
(i
.'\.
Il

1 | A VL o

AR BN\ BN
e

- e

LHS(2—

I'H.
|
S|
—
—
e S
£
Z[‘_
o
N |
|
=
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1 1( h :
==|1-=| — | |by neglecting h? h?,
2( Z[ZHD Y ’

RHS = -
9n—-N 4n

Put N=n+h
_8n n+n+h
“9n-n-h  4n
. 8n  2n+h
“8n—h  4n

g 2n+h

_(1_Lj‘1_2_n_1 :
8n 4n  4n ® \ o

=1+ 1—1—1 b/rem@

- gn 2 4—"‘ |

.._.-'.[ h-_v.- :w :'_H'ul |

h@r]qe L H'.E._ z_- R 1.5 5
.w-.__J""\-.__ | |'\-."-,| | "-. J .

N

Ty %
%
""'..,x'l "-_‘ -\.1__ 5,

LN
L.

|n1|h2,h, \

- -
I""'-"-.l '.I
| - \

-\.I | l__.-'

", k| | =

-\. b
bt ] :
|
|
L=
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Q.9
EH
214\ 4

Let f1+x 1——[ (

. 1(1

Solution:

135(1

318 \ 4

As we know {14 ) -—1+nx+—~-
\oA _ 2!

. Carn a*.u o,(l‘ ard ()

1
nX=-—=

8

1 .
X=—— [

an (i)

-1 1
X= = X

+ — L T
..... o f )
S | | #
’ s, Y
LI = i [
\

Identify the following series as binomial expansion and find the sum in each case.

""L 1
] ..——ﬁ;&—( ----- 0
3le (5 )
(1)
(n-1)x* 1.3 (1)2
2! 2x4\ 4
3 1
n-1)x*==x—
(=% =2"%
2
n(n— )(—S%J 634 using (i)
1 3
n(n-1 =—
( ) 64n° 64
L N N |
n
-1 .
n=— Putin (i
5 (i)

1 1 1
Now, the sum of the given series = (1+x)" :(1+ lj i :(Ej ’ :(ﬂj G
4 4 5 5
2
(ii) 1_1[1j 13( j 135( j o )
2\2) 24\2 246\ 2 ¢ o
Solution: - [ | ~ W
2 , =7 3 1 - ) | g
Let (1+x)" =1—1[1q s_(_l = '(1— j ()
) 2\2) 2ml2 (246020 |
e ) 1 II r_'-].k ".."I... _'_._-'--'
As we zow | 114.- x) 2 1 1x . 1((—’—;\'-2-%.2. ()
Rrd
_ C‘or“)ar ng(l)md (1
e 'IL. J I'\-._.:._I I..'nl w L _1(1) (n_l)XZ 1.3 (1)2
SN TN R A e =
INIAVA 212 21 2x4\2
x=—1 n(n—l)x2=§><1
4 4 4
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Chapter-8
1 1)y 3 ~
X=—— i n(n-1)| —— | =— ~uging (i) {
w O ) 5 st 0
; nf"w 1)K L '"3 r -
MR J6n '|6 |
) ALl W g E Canlson—_1
1 _ & r
\! BRIt -1 ..
oy |7 n=— Putin (i
PRLRRE > Putin (i)
IR ‘( & 1— = X:E
WP
2
1 1 1
Now, the sum of the given series = (1+x)”: 1+1 g 3 = 2 - 2
2 2 3 3
iy 145432, 337
4 48 4.8.12
Solution:
Let (1+x)" 1+3+£+357 (n
4 48 4.8.12
n n(n-1) ,
Asweknow (1+x) =1+nx+ 5 X2 +... ()
Comparing (1) and (11) -
3 n(n-1)x* 35
nx =— —~ 7 _=
4 2! 4.8
3 . 35
X=— i n(n-1)x* ===
4n ® ( ) 2.8
3) 15 o
n(n-1)| — | =— using (i
( )(4n] 16 9 0
o 150N 27
n(n—-1)x —="— IH'. = L =
™\ ( ).Xa'ﬁn?"' 1'6' | o \ao—
--~1 8 N R
T = | —n % == = 3N - 3—' En:>2n——3
o~ '.-.'. — ) . I"._ .I'..-". / .'._ \\ "'...-:'._ '__ F;“ -
2V AT pU A= Putin)
tll .'- ‘.'1':_ - ]
NNAS =
. I'\-.J' I"‘-.‘.L _"’2’
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Now, the sum of the given series

:(1+X)” z(l_%j_z :(ij_z :(2)32(23); =\/§=2_\~/§ - :m_._ .I_--:I.,__;.f._ \
i 1(1), 13 112.1.3.5._-/.'!)?"_' \LER\RRRE :
(iv) 1-:(5) 24(1} Pk 4..__;_.

Solutlon

a2 135(1Y
_ioSfd |
T3y 24£3J 2.4.6[3) ¥ 0

‘As we know (1+x)" :1+nx+wx2+... ()

l 120
Let /'l.+>( l-— \)

Comparing (1) and (I1)

nx—_l(lJ n(n-1)x* 1, (1j2
213 21 24\3
=-% n(n—l)x2=§><1
6 4" 9
1 : 1Y 3 o
X=—— i nn-1)| -—— | =— using (i
6n ® ( )( G,J T g (i)
1 3
n(n-1)x
(n-1) 360’ 36
n-1
—=3=n-1=3n=2n=-1
n
-1 o
n=— Putin (i
> Putin (i)
-1 1
X= 1 = X
0
2
- - 1
Now, the sum of the given series = (1+x)" :(1+—j :ng i =(%Y :i?
|-/ IH.\. t.‘ i
e N NN _.-"_f..: -
Q.10 Use binomial theorem to show tha t1.+1 I o S VAN RS
A 48 .4.8.1.4. | -
Proof: Let (1+_x\n 1+1+£’+_1'_‘"-;-_+_;.‘._.| L L) W oA L 0
NN 48 RN WA~
| I \ . |%—'J.) 9
As we knai (1.'} x\ —‘J+r.\+ \2' X2+ ... (I
= _J-I”--_;'ﬂ:;:)_'[ﬂ'JrLrJng (iyand (II) -
1 n(n-1)x> 1.3
nx== -~ 77 _ =
4 21 4.8
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Now, the sum of the given series =(1+x)" = (1—Ej i

Hence the proof

1 13
=4+

1 2
3
Then prove that y*> +2y-2 =
Proof: Given that

1 13

o

==+
3 2!

Q11 Ify

3i

1.35

1.3.5

3!
0

[3j '

EiE

1
3

j ;

] 1.3
i n-1)x°=—
0 n(n-1x T28.,
I YN VAT
Von(el Sy B Lsiny- (1)
( |4n] 15 g
|‘(n—1‘ :F
7 len? 16
Nl s 1-3n—2n=-1
n
-1 .
=— Putin(i
5 (i)
1 1

1Y

Adding 1 on both sides of given series of make it binomial series

1 13(1) 135(1Y
1+y=1+—+— +— +
3 2l 3 3! 3
n -1
As we know (1+Xx) :1+nx+n(n2—')x2+

Comparing (1) and (I1)

)
n
n(p=djx l»;(1)’ .
- RAEARR &
A - BB N |
() L .-. _W-(.."-.—J_)X :§I
l 2
n(n-1)| = | == using (i
( )(3nj g ()
9n®> 9
rl—_1:3:>n—1:3n:>2n:—1
n
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X =

B
(2
2

Mathematical Induction and Binomial Theorem

-1 .
n=— Putin (i
5 ()

N
- i I.-"'-: L1 AR
_ A (cO)NL Y
I__|II ..__\b_.r'_".}'.,h_%l'-xl |I f:-:-l III I-"\-Il""-\-._..::lh -
- l. b~ i|---\I|| 1 ';--..\\I [ k .-*‘—‘I' - )
- Q A NRRRIRRED [
F Y ara (11 AYZARTHAR \ IH';,»-_I" (0 B
rom (D.aria e BRI
(r!T_:I Ill '-( i-z-\-""- ﬁ"f.- qq.\"“'lfll| UI n I'| III"H“H.}'-P.
::--hl II| II| II| ﬁ'_’_llly T Qlllﬁ_ilm' -
h 1§ 11 1 |I 1 1
\ I'|I' I'.I'. AEETL
- "-"\.‘ﬂ I'I |1 II| Il Il_--II -
- [ W~
e
o l\ A

T
e
L} -'l

-1
2\2
- 1+y=|1-—
g ( 3]

\\'- ™,
.
J

-1
1)2
y=(3)
1+y=+3
Squaring on both sides
1+y*+2y=3
y?+2y—-2=0

Which is required to prove.

)
2\ 20 O\
— \ s

T\ O Vq::_".,:H | 'Iff% III'-CI St

O VATV \ L
- _Hf'.:_lll'., T\ II". ﬁ} I".: J !
= | g \ \ k
(.il‘—'il"ll:ll'nlll I'I,IP'IT?".I \ \ i
L]
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= X=

_t -1

7
2

From (1) and (1)

1+2y=(1+x)"

X =

1+2V

TN >q.-,la.|nq or ot h >|des
e Ly dy =2

4y* +4y-1=0
Which is required to prove.

-1 ..
n=— Putin(i
5 ()

Chapter-8 Mathematical Induction and Binomial Theorem
1 131 135 1
Q12 If 2y—— ?24 = 26 ..... |
Then Prove that 4y? +4y-1=0 ) |
Proof: Given that - ' A
) 1 131 135 1 | a
= 22..+4 2 A 2! 9°+. ALY R
Adding-2 cn heth ”deuomak ltuuomal-sériés, we get ;
.-_l.ﬂL“"/_H‘"F_.fr?z*”?” 31 X26+ """ O
NN ~
RN J n n(n-1
\ As we know (1+x)" =1+nx+ (2' )x2+ ...... (1
Comparing (1) and (11)
1 n(n-1)x* 13 1
nx=— =—.—
2° 2! 2! 2°
1 . 3
X=— i n(n-1)x* ==
4n M ( )
1 2
n(n-1)| — | =—  using (i
( )(4n] 16 9()
1 3
n(n-1)x =—
(n-1) 16n* 16
L P Y P |
n
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2 1.3(2Y 1.35(2
A3 fy=—+—/7—| = +......
Q =3 (5) 3! (5)

Then prove that y° +2y-4:0 A AN
Proof: Give that Y
_2 13/2) 135("Y
Y=ok WL
F@ I . _
Adding 1 cn g th smle, of given seiies to make it binomial series.

. bl 1572V 135(2
DR DR lL— J— +— = +....... |
[\ vty 2'L5j 3! [5} Y

n(n—l)x2+ ..... 10

Asweknow  (1+x)" =1+nx+

Comparing (1) and (11)

2 n(n-1)x° 13 (2)
nx = I S
21 215

12

(1) n(n-1)x =

2Y 12 o
-1 = ===
n(n )(Snj o using (i)
4 12
-1 _“
T ™
n-1
n

-1 ..
n=— Putin (i
- Putin (i)

5
2
X=—

5

>

=3=>n-1=3n=2n=-1

=> X=—

From (1) and (1) NG

1+y:a+xy ) -v“'Ffl;fﬁiﬁa Aﬁdﬁf_,
;1 .-x. .. .. .--- F .-'.. .. . -, -_. .-\..\. o ¥ I.. [ __..--.-:. ] S
4 2 =\ " .-'I e . I- i .'| i .l I- i |’ '. .\'. —
1+ = 1_ - Loy - :'_ i1 -'_ b l'. A |I
y ( 5j LI PR I L T A ._I 1 ..-._..__. i L=

| ;l e P - Vo T s

Y, J | x'uqu'arlng on both sides
" 1+y*+2y=5
y?+2y—-4=0
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Which is required to prove.




