p.mmmww“ = .
‘p;“ihlg matrices of order 3x3 with each entry 0 and

1" .

15

) () 512 () &1

() 18 (b) 27 : figure of § sides?
" dia mnlsmbedmwnmspim 18 !

(viii) {gu; many Elh} 20 ()35 (d) 81

(ix) ITP(A

1
iz 0 (b _'i |
(x) IKfAandF arc events such that P(AIB)= P(BVA) then
(a) AcBbuazB (WA= B @ AnB=gp ) P(A)=P(B)
1f BCMG, ndr _(IFG= PG findC,
$p . Sp  =30800:) fndr.

EY R oAy i

In how many distinct ways can X ¥ " be expressed without exponents?
be six children seated at a round table if a

In how many different ways can @ Tou
certain two children (i) refuse to sit next to each other? (i1} 1nsist on sitting

pext to each other?
6. Six people including Faisal and Saima are to be seated around a circular
table. Find the probability that Faisal and Saima are seated next 10 cach
7. 1£P(A)=08P(B)=05P(BIA)=04,
find (IP(ANB) (iiyP(AlB) (i) P(Aw B).
8. How many 6-digited telephone numbers can be constructed with the digits
0,1,2 3 4,5 67 89, if each number starts with 35 and no digis
2 appears more than once.
9. How many numbers greater than a million can be forme
2,3,0,3,4,2,3?
10. A party of n men is to be seated round a circular table, Find the probability
that two particular men sit together.

Given the following spinner, determine the probability:
P (Orange)

P (Red or Green)

P (Not Red)

P (Pink)

}=%.P{H]=D,ﬂmnf'[ﬁ1ﬂ) is
{¢) not defined 1

th £ we b

d with the digits

1

MATHEMATIC - —
. ALIND
AND BINOMIAL, THE%E{EIEIN

Part 1

IS Sudenis il beable (o;

L o

_ tutional values of n.

Describe the principle of mathematical induction.
Apply the principle to prove the statements, identities or formulae,

Use Pascal’s trian .
= gle to find the ex : : : :
positive integer. ¢ expansion of (x+y )* where nisa small

State and prove binomial theorem for positive integral index

EI"F“““ (x+ y)" using binomial theorem and find its general term.

Find the specified term in the expansion of (x+y )’

Expand (1 + x)" where n is a positive integer and extend this result for all

Expand (1 +x)" in ascending powers of X and explain its validity/

convergence for || < 1 where n is a rational number.

Eﬂttwm the approximate values of the binomial expansions having indices
S -ve integers or fractions. ;




are all propositions, statements which involye the natural number n. Equation (1)

ical i i he sum of first s : y
g f mathematical induction, suppoge , above asserts that t ISt n positive odd inte
7.1 % the basic Pnﬁlgie:h:wn in the following Figure (7.1), | n. We see that the LH.S. of (1) reduces simply to; gers is equal to the square of
To ; plac [ I=1 if n=j

I1+3=4 =2% :If =2
I+3+5=9=3"° if  n=3 andsoon,
It is impossible to verify (1) for each n e N, because it involves infinitely many

calculations which never end. To avoid such situations, the principle of
mathematical induction is applied. i

7.1.1. The Principle of Mathematical Induction
The principle of mathematical induction is stated as follows,
Let P(n) be a property that is defined for integers n, and let a be a fixed integer.

- : * Figure 7.1 Suppose the following two statements are true,
e ) 1. P(a)is true.
When the first tile is pushed in the indicated direction, all the ies will pal. 2. For all integers k> a, if P(k) is true then P(k+1) is true.

it is sufficient to know that .
it s Then the statement for all integers n> a; P{n).is true.

To be absolutely sure that all the tiles will fall,
The principle of mathematical induction is explained through the following

(o) Thdutt e ot mlc falls its successor necessarily falls.

(b} In the event that any ti 3 ical induction examples.
ie i inciple of mathematical indu -
E;:ggiut:e x:ﬂfﬁiziwpnmm N is a special Hll;dﬂr'fbd mb;;;;; the real Example 1:  Prove that for everyneN, [+2+3+4...4+n= n{n:-l}
] = " “ 'r ¥ " 2
numbers. In fact, N is the smallest “b‘g’.ﬂ of R .mm s totans gsp heneverx 5. Solution: Step 1. For n=1, the statement becomes
A set S is said to be an inductive set if 1€S and "',""1 e s follows thal
Since N is the smallest subset of R which is an inductive set, 1t 10 |
any subset of R that is an inductive set must contain N. { in the — basis (p(1))
Mathematical induction is one of the developed techniques o Pm:omcs-nf
history of mathematics. It is used to check-conjectures about the out Thus the statement is true for n=1
processes that occur repeatedly and according to definite patterns. Step2,  Letus assume that the statement be true for n=ke N, that is, we assume
For example;
’ I+2+. . 4p= ﬂ——zﬂ —inductive hypothesis (P(E))
143454 i #(2n=1) =n? (1
Step 3, Let n = k+1 and consider
F4243 4 4 n = 104D (2) KK+ 1)
2 f1+2+---+.1:}+|[k+1}=—2—+{l‘+1:l
11427437, +nt = MntD(2n+1) (3) (adding k+1 to both sides of P(k))

2




e = = =
i{.ﬁ*’l +‘2{k+1}
- 2

g+ 1
i gkt ‘..‘!-L-—J k
Fi = S *t=a ke - 124284 3% - 4k (k1) = Mz_k__ﬂl+(k+] )2 Lﬁfhﬁ:g;:;:';ﬂlf
i (k+1) Sl ne—= | 2
i ML-" 2 k+l. § k
: ] - Fmpnsiﬁﬂn when n = k+1. : 8] Fhe aboyp = EM: (k= 1 k(2k + 1)+ 6k +1))
¥ Which is just the form K€% 0+ the principle of mathematical inductiop, ° & :
: ; =k+1 an
ki ition is true r;:mli:g:ﬁﬂ- ‘ _ (e+D)[28% +k TEk+6)} _ (k+1)(2k2+7k+6)
H it i true for all post +500 | ° ¢
| Example 2: (i) Find 3*'"’“5'*4 S ) = KDk +2)2%+3) ;
i) Find S+6+748+.-- 8
o - eper h22, find 14243+t (=1 ich is just the form tak "
(1) Find an inleg Which is just the form taken by the proposition for n = k + 1. So the above
* proposition is wue For 1 = k+1 and hence by the principle of mathematical
Solution: 250 induction, it is true for all positive integer n.
) D4dafbe 4500 = 2 (142434 +250) :
(i} 250:251 {by applying the formula It must be noted that the application of the principle of mathematical induction is
- 3[_____] for the sum of the firstn not Illmllu{! only to P(n) stated by means of an equation. The principle can also be
2 with n =250) applied in cases where no equation is involved as we shall see in the following’
_61750 examples. 3
Example 4: Show that a-b is a factor of a” - b" for all positive integer n
» — (1+2+43+4) s applying the formula - :
(ii) 5464748+ +50 = (14243 +--+50) = (1 {?{:rz:ﬁs :um of the firstn | Selution:  To show that a - b is a factor of 2"~ b” . we will use induction on n.
_50251_,, with n =350) Step 1. Let n=1, then a"~ b" = a — b and since @ - b divides a-b, soa—b
(by applying the formula s a factor of @ — b, Therefore the above statement istrue forn=1.
=126 for the sum of the firsts Step 2. Let the above statement is true for n = & then a—b is a factor of a'-b",
withn=h— 1) = a-—bdivides a’ -b" and as such we can write
k i - .
(i) 142434+ #{h=1) = (h=0)[(h-1)#1] _ (n-1).h ) a'~b'=(a-b)@.......(1) whereQis the quotient.
2 2 | S®P3. Letn=k+ 1and consider a*"— 5, We can write

+1 : .
Example 3: Prove that 1742437 4... 4 p? ZMLJ a™ —pM=glq_ptp {Addingangsaxbtmcﬁngmewnnabﬁ

9 | =a‘a—ab" +ab* —b'h

Solution: Step 1.  Forn= I, the proposition becomes y
a2 MADRI+D 123 Tss it i true for n =1 =afa"-b* )+ b" fa-b)=ala-b) Q + b* (a-b) (Using 1)
I"=1= - = |. Thus i
_ 6 6 =(a-b)[a@+b"]
Step 2. Suppose the proposition is true for n = &, then i = a-bdivides a**'-p*" with quotient aQ + b*
I
12422432 g 2 KUEHDQEAT) =  a-bisafactorofa'*'-p"*"




diy . siven to be a'posiﬁvendd‘mtnﬁﬂﬁ: “’: :?-ﬂ write

Solution: Smecnlas‘l. : g,,;'[‘b:rcfﬂrﬂxuﬂ""'x by

g ethod of induction on m,
ghove sia

To prove the

Step 1. Let m = 1, then

divides ¥+, sox + is a factor

temen

oy };f-.i =x + yand since X4y
gty 2=

of x + . Therefore the above stalement is true fg,

m=1 ; for m = k then x + ¥ is a factor of
above statement is true
Step 2. Let the .

= -1
.Ifu II"'J" i 141 1k=1
x + ydividesx™ Y

n-l+}.1'"=f:r+}’,lﬂ

7 (1) where Q is the quotient,

So we can wrile X

Step 3. Now let m=k+ 1 and consider
I =1

131 iy 22T ymz-:___ - 5

Py P g

e k-l .2
=gt ey y Tty

k=1
g

}Iza—m ___ x!H. x4y ¥

- _IIII“-I""'_‘!"H_JJT +Jrll:—] r}l! __XIJ

=x (x4y)@ + v (y=x Ny +x) {Using 1)

g
=2 (x49)0 +Jrn~1 (y-x)(x+y)= (x+y) {_-.,-? o+ }’n fy-xll
or 20IH 4 YOI (x13) 0, where 01 = x* @+ (3-%)
=5 x+y is a factor of LFH _ (Ak4IHI rrue fordl

So the above statement is true for m = k+1 and hence by induction it is

positive integral values of m,

Therefore x+y is factor of x” +y" where n is a positive odd integer.

7.12 General (extended) form of principle of Mathematical Inductio |
Sometimes it happens that a given statement and proposition d“?s;:omﬂ

for first few positive integral values of n but after those values of 1 1t

true;  For example let us consider the statement n* > n+3

_f,.i.

we see that when n=1 then 13143 or | 4 which is false
mmn=21 then 2‘>2+3and4>5whi:hisagninfa!se.
When n = 3 then 3 ::-3+39r9:=-&whichishue.ﬂmtis,uuabovemmmtis

" faseforn=1 and?hulistruefornﬂvalu:sﬂfnmmmz_

similarly if we consider the statement n'>dn? w4

then this statement is not true for pn = 1,2,3.4 but it becomes true forn = 5 and
higher values. = L

In such situations the principle of mathematical induction is defined as under:
Let P(n) is a given statement or proposition such that,
(i) P(n) is true for n = m, where m is the least positive integer.
@iy ~ If P(n)is true forn =k where k> m then p(n) is also true forn = k+1] *
We then say that P{n) is true for all integral values of n > m, g

This is called general (extended) form of the principle of mathematical induction,
Example 6: Provethat n’>4n’4n+ [ forn 25

We are to prove that n'>dn® en+l
Solution: In this case our induction will start from n=5
Stepl. Let n=5thenn’ =5 = 125 and

dn'4ntl =4(5)° 454 1=100454+ 1=106
Clearly 125 > 106 so the above statement is true for n=35

Step 2. Let us assume that the above statement is true for n = k= 5 then,
Pediz 4 k41 (1)

Step 3. Now let n = k+1, then n® = (k+1)?

and 5o (k+1)" = k7435 436+ 1> 462 +ha 143k +3ks 1

=(h+1)*> 9k 4367 +4k42 (using (1))

SR> 4 130k dka2=5 (ki 1)* > 4k +305+4k+2 as k> 5

= (k1) s 4k? 41 Skaedks? = (k1) > 4k 4 vke6kedk42

= (k+1)°> 9k7 4 ks JOk+2 = (k+l)'> 4k* + G+ 6k+dk+2

= (k+1)7> qk* 4 946 (as 6k+4k+2>6)

= (k1) > 4k 1 8kr ks 42 = (k+1)*> 457 +8k+4+k+2

= (RE1)*> 4k 4 2k4 1) +kt 141 = (ke 1)*> 4ke1)* +(ke )41

r::‘:;‘if-‘ﬂfﬂa._efqnn[n for n = k + 1, so the given proposition is true for p=k+1,
¥ Induction it is true fopall n 2 5.

fornz5




WT:
2 2") forn>1 (1)
Solutlon: we are to prove (!
4 g 432
Siep 1, - [1“]-[?'2]=U=:7—'_T.— ==
L =4 H-“d i 2 2 24 2 = i
]_.c[n-cz.ﬂﬁ-‘nﬂg-'z n \
o I forn=2
mmmaﬁandmnﬁ -ﬁ[ﬂ} is true
assertion is true for n=k for k=1, then
e lmm“mﬂmﬂ;mw . 2%l
1“*[*] or T <Tak—h)
z‘.:_zfi..........,... (2)
k! k!
Step 3. Letn = k+1 and consider 2!, we can write
%! 2 3)
2SR
N (Qk+2)2k+])_ 2k+Dk+E+D) _ 2k +E+D) [ k ﬂ]
T T A T | .y K+l k4l

ﬂ[LH]: % 25285k 1
k+] k41

s 9 (2EF2N2EHD) From (3), we have
(k+1y :
2'“{1"‘"2:c—¥i. {2&+2mi:+1} ok, g hol o (Zk+2)(2k+1) 2k
E-BCEET O gean? . kik +1) k1 +1)

g (2k+2) - e {2k +2)!
B R GG+

il 2k+2 T
2 -:[ k+|J which is of the form (1) when n is replaced by k+1.
So the given statement is true for n =k+1 and hence it is true for alln > 1.
Thus z'.:[z"] forn> 1.
n

Establish the formulas given below by mathematical inductio
. n.
1. 24+d+06+-+2n= n{n+]]

2. 1+45+9+ ...+ -3) = n{2n - 1)

3. 346+ 4. 30 = NA+D
2

4. 3+T+11+-+(4n-1)=n(2n+1)
5 P+2+3 +vn = [MT

2
6 11D + 22D + 33 +dnlnl) = (0 +1)-1
7. 12+23+34+. . 4nn+]) = Mrtlntd)

3

; |%+z+z-‘+zJ+.,......+z"-===;n[_:3Lﬂ
0+ 0 0ol (29
(0B (o) - (ocrs

|
F o=t

3t .
9 " 27 ST

11.

12. Show by mathematical induction that

. 57—y ==

(i) “5; isaninteger. (i) w is an integer.
3. () 2*>n VneN. (ii) n!>n® forevery integernz 4

4. (i) Show that 5 is a factor of 3""+2"'where n is any positive integer.

: (1) Prove that 2% 1 is a multiple of 3 for all positive integers.
5. Show thata + b is a factor of a"~#" for all even positive integer n.




is called a binomial. The binom;y

Theorem
72 TheBinomisl suchas 8+ % L binomial (a + by, o

ferms, 0
I lgebrs 0T esion fr 0 B0y,
theorem EIVED ~ o and all real numos ®

3 nder.
&5 icit form is stated as U s
The Binomial m:nmmw:t_sv‘-‘;l::ﬁ;alnu rs and n is a positive integer, thep
d b are any

:ff an A=y F

. : o (M +["]a--=y’+....+ [':]a b ++[:] a’p"

{a+ bl]‘“ = [ﬂ] a'h® + [[J 2

which more compactly can be writlen
n N 'r

f‘ﬂ""br:E [r],g"‘b
i=D

Proof: Mathematical in
validity of the binomial theorem.

(arty=[l) s [Jorio[() W W
o 1 r
Step 1.If n=1, then from (i), we obtain
fa+b)'= [:}] d'&"-t-[:] d'b'=a+b

which is true. Thus the statement is true for n = 1
Step 2.Suppose that the statement is true for n=k, then

SNy S o P

Step 3. We now prove that the theorem is true for n = k + 1. Multiplying both
sides of equation (i) by (a +b), we have

(a+b)a +b)*=(a+b) [[:}c‘ah[k] u‘"a‘+[;] T __,.+(k]a""b'. L [i}ﬁ'j]

7.2.1 Statement and

in summation form as:

duction provides us the best way for confirming the

I r

i nrﬂ‘ ¥ b}hl = [[;] ni*lbﬂ+[f} nlb'l [':] ﬂ"_lb‘-l“f‘...._'l‘[k] ﬂt—r+l.ﬁf L —— + (i}lb‘]
ri

+[[;] a'h +[ﬂ at-1pt +[§] ﬂt-rlh3+”.+[ﬂ] . [:]a”bm]
r

‘. + b= [;]n*"*[[f*;] Phs +f a*-ib=+...”.,.,.. ¥
(oo ]

We know that [;]:[k;qmi and (&]z k+1) [k BY (k+1
k) k+1)l g )* r]=[ 3 me‘ 0= r=sk,
therefore:

PO e B L T Y
fa+b) { 0 ]a o I J.” b+( 2 ]dmﬁ!i-..‘-r[k-:]] .:rt""b'+-..+[t:1] a'st!

which is of the form (i) forn =k + |

So the given statement is true forn=4 + 1 and i ;

is true for all positive integers n. "4 {us by the method of inducton it
7.2.2 Properties of the Binomial Expansion

The expansion of (a + &))" has the following properties

(i) The number of terms in the expans; f ", i mber
terms are one more than the Bxpunr:mfn R R Hes e
Thus the expansion of (a + b)® will contain 8+1 % 9 terms.

(i) In the expansion of {a + b)" the first term is a"° | the second term is

0o bland the thi is 20D jizpa
. e wdtcrm =" b audsuun.lnmhtarmlhe:xpon:ntuf
@ decreases progressively by | and the exponent of b increases progressively by 1

but the sum of the exponents of @ and b in each terms is always equal ton,

(i) In the expansion of (a + b)" the terms ["] a"'p" and [ ]n’b"' are
F
equidistant from the beginning and the end. For ["] a"'b" is preceeded by r terms
: r

and
nd followed by n — r terms while [ J a't"""is preceded by n - r terms and

H
H=r

followed by r terms. Also since [ " J: A ™ =[“]
n-r (n=ritrl  rin=r)! r

So s
; }'hﬁ coefficients of terms equidistant from the beginning and end are equal.

Iy
ere w[in the expansion of (a + b)", if n is even, the number of terms are odd and
ere W be only one middle term. If n is odd, the number of terms are even and
Wwill be two middie teriig;

Not For Sale




,|+2Jm term is the only one middle tery, ang

a0 0 (7
v For n even in (@ -
. n+l f_ﬂ]m ferms are the two middle terms.
t‘ornuddthc[—i-)lhm[ > “ .
by _b then (a—b)" has expansion of the i

(o) In(a+b)” ifbisreplaced

fa-b)" = m g‘b"-m b+ [;] e PV
= : o
orfa-b)" = a"—[;J a=' +[;J U et {=1)" B

We note that in the expansion of (@ = b)" the t
| ; i 1 ; R=Fyp:

{"”E;u'-f;“ the expansion of (a + b)" the (r+1)th term which 15 [:} a™ " ig usually
vii

called the general term and is denoted by T

- al At pr

Thus Tyyy = [:] & = __-r!{n—ﬂ] p | |
We note that for using binomial formula for given value of n, in the expansion of

(a+b)", the most important task is to find the binomial coefficients

o}

723 Pascal's Triangle ) s
Consider the following expanded powers of (a + I) , where a + b is any

. binomial and n is a whole number. Look for patterns.

fa+8B)=1

(@a+b) =as+b

(a+ b) = at + 2ab + b

(@a+ b) = & + 3a% + 3ab? + p?

(@+B) = o + 4a' + 6a%p? + 4ap? + p*

(@+B) = a* + 5a% + 105%? + 1063 + s5ap° + b5
- Each expansion is a polynomial, There are some patterns to be noted.
(i) There is one more term than the power of the exponent, n. That is, there are
_ n+ 1 terms in the expansion of (a +b)", :
(i) i];]r:?:;fm' the sum of the eXponents is n, the power to which the binomial

i

erms are allemately positive and

(iv) The coefficionts start al 1 ind increase through certa; . m
and then decrease hiough these same values bag::k t:r;am Yo SRt TG Y

The above binomial expansions can be writlen in the following triangular form

- (Did You know )

a® + Zab + p? Pascal’s triangle is most
a® + 3a% + Jap? 4 ) convenient to obtain the
a® + da’b + Gatpt 4 4qp o B4 ""“.dﬁ“.m“' L5 of the
&+ Sa'h + 10a%? + 10a*h* + Sab* + b5 :!mm:::l expansion
j a+ b)" whep :
For each of the above expansions, we write down the small :umber S

binomial coefficients in the follﬂwing fashion

n Values of binomial coefficients
0 1

I 1 1

2 I 2 1

3 1 3 3 1

4 I 4 6 4 1

5 1 5 10 10 5 1

The above configuration of numbers s called Pascal’s Triangle.
Example 8: Find the expansion of (x+y)".
Solution: By the f; ormula,

1]
{x+ ."',} =x%4 ﬁqf‘y'}- ﬁl:-lx:y! + ﬁclxiy.l_'_ EI':'.I:}" 4 ECEJ.T"I- EC‘_}'E
=x"+6x y+15x°y? 4204 Y #1528y +60° + 4%,
On caleulating the value of G e i

Example 9: Find the gt term in the expansion of (3x +2y)",
Solution; 1 e Tiath term be the sixth term of the expansion (3x+2y)”. We

I F

12
T"|_'-_[r ]fjlei—* {2}'Jr- H’El'e “-'E.hﬂ‘llc:ﬂ =12. ﬂ=3.’.'ﬂﬂdb=2y




- mﬁ“dingm&hmi,e,T‘.suchuasingrzsaud
Since we arc Infere
have,
Fmgmmlﬂ‘m“ﬂ'm
12} 5905 (2y)°
Fue =T,= [ f.?.d

llll.lﬂ.g.s.ﬂxz}m'xjir'ly}
=Te= Tpaasn

-_‘-T‘_Sﬂz?ﬂﬁ'x} :
Example 10: Find the coefficient of x* in thaaxpanmun of (2x* -
Solution: Let T, .uf{‘i'.r’— '"bclhupnmculanermscﬂnlammgx :
s

3 W
Now for the given expansion (21 :__ )

T""[ sz,m ;)= ['°]2’“ G (—n'.f—’
= {-IJ’(WJI"“" 3 i =;_1j.r[iﬂ]2m "

= T,.,—SITJ? X 2%y

= T, = 119821873277

TﬂFFI}'[?JEIH lzr.x?ﬂ-}r “:I

But this term contains x* and this is only possible if x* " = x*and thus 20-3r=5
=3r=20-5  or3r=15 = r=5 Putting this value of r=5 in (1) we get.

'rm,='ri=::-1:-*[;JzMH ol Lan ={4}’(:}J25- 3%

S0 the required coefficient js H}*[“‘Jz’. 3= -ﬂaz-m
Rﬁquiredcueﬂicient_=—’—]°;—s—:__$ 32243, that is the required coefficient of

x* =-1959552

Example 112 Find the term independent of ¥ in (Eﬂ 1]"

3x

9
thﬂm:‘ Let Tuith term of [ I:__) bo- dhes pareizilae secin. which 6

. independent of x. The T,.4h term for the aboye expansion is

(Y371 1Y (eysv- .
Tra = (fI'Z-fJ [_h] o [,IE] XDy _317._1__
g 3 ] 1 .
= (=1} = L L 9 -r
=1y [FIEJ Sl ST = (=] [”I_;] :T]r"‘u-h"
F Y3 o 1 %
i [I‘] F M

But T,.,ﬂ'l?ﬂnﬂ!afmcﬂfxﬂndﬂllslSpﬁsﬂb]clfI Bde_ 0
=3r=18andsor=6 X Eving 18=3r=0

Thus Ter =Tsur =Trie Tth term of the given expansion is independent of x

6 3V o 3
Ty= (-] =z LI i 1
r={ }[L‘J[!] e 6131 27 30 2

9876/ 1 1 _987 1 | 7

e - — — e =

6123 22 3 23 837 1§
Thus the 7* term of the T I ) :
& expansion i ) independent of x and its value is%.

Example 12 Find the middle term in the expansion of [5+-’5]w.
I a

i)
Solution: Since in (7., * ich i
UEon: Since in [; +;-] .n=_1l] which is even, so that total number of terms in

the above expansion = 10+1 = 11. Thus it has only one middle term which is
n+2
[ Jthfﬂm [ Jthlenn = 6th term.i.e. 6" term is the middle term

Now T . for {-i_-l-f]“’ is given by
an[ J( }“"f )". Putting r=35

We get T, = ['“J [E)S[_’E]}_ 10! (a’)()_ 1008768 _ 0
5 X a jl 51 _tj ds SL1-2-3-4-5

S0 the 6 term Of (44£)' is the middle term and it is 252




10.

11.

7.3
7.3.1 Expansion of (1 + x)" where p i 3 positive integer -
| By Binomial theorem, for any wo real numbers g and b and for a p;n;ii:ive

z .
R L gon./ atn=1j ]
-; (a+h)" =a" +ﬂa”'|fr+—i£—£a“'!bj 4+ 1 =1)(n - 2) a™p? " .
o 3o0s. | 21 oA Fovnt b (i)
: term in the €Xpé i i i :
Find the indicated e 3 10 i i ( a1 ' and this expansion contains (n + 1) termg, Now in particular if g = | and b=x
;,‘]#“'tﬁmh {Z+H}T (ii)8" term in 5'; : ‘“"I:;’ : then the above expansion becomes
e et e allowing expansons. Bt = P
; : 10 ¥ =
#_‘f,,i)g i [x__3:] (iii} [1‘ == Thus W:': ob\zf::n'e t]::u whf..-n M 1S 4 positive integer then the binomial expansion
(i) T % ¥ - (a+b) or (1+.x)" terminates after {n+ 1)th term.
< ﬂm wari : ! 7.3.2 Expansion of (1 + x)" where n, the exponent, is a negative integer or a
coeffi ; " 4 4 [ fraction
= IR G | N __’] . sk :
6) .c“inl: i x} (ii) ;‘- m[? x] (iii) @b in | 2a 3 ;f 115 a negative integer Iar a fraetion, then the expansion (i) never ends and thus
. 5 el of in such a case the expansion becomes
the middle term in the ex : -

ﬁnd ’_ e ( " (14x) "= 14+ nx+ ———"{’;' ”x?+—u—"{”_';f”:ﬁ;’t........ (iif)

= da : i [3pm X i 3.1-:—'—] ; ot :
(i) [;-:-bx) _ (i) (B' 2) (i) \ 3 | When n is a negative integer or a fraction then the series as given in (iii) is

. convergent if — l<x<1 or lrl<1 and it is divergent if lxi>1.

b
; 3 | :
Find the constant term in the expansion of [?\"r- - -JT] : Since at this level we will be interested only in those series which are convergent
| 50 we will say that if n is a negative integer or a fraction then the series

| (142" = 14 px 4 %Hx:-!-w.r!-ﬁm.“isvﬂ]jﬂmﬂj’ifi.ﬂ{{,

) (2448) +(2-+B)’ (@)(14+42)" ~(1-v3)" (iid) (a+5)° +(a=bP

Y
Find the numerically greatest term in (3-20)", when x = %, . The series of the type 1+ nx + "f';'l] f+“{"_2f"'2]'x-"+ ...... is called the
Find the numerically greatest term in the expansion of (v—)™" . binomial series,
when x=12 and y =4, | : The general term of the binomial series is
rove that sum of Binorial coeffcients of order n = 2°. Also prove the
sum of odd binomial coefficients = sum of even Binomial coefficients= 3 T nin =1 —2).....n=r+l) 5
re] = 1 2
rl

Consider (1+)" and e [‘:]ﬂ;r,

Show that C,+2C, x 43042 , a-1
o PPt = =
X « + 00" =n(l+x) Not For Sale




peample 1 ”i '%"]Iz,,"i("i*‘l'a‘] 3

00 |
—

Example 14: Fmd“ﬁﬁrstﬁﬂmu"m

Solution:
T L 3
i 4,12 3 _i]1= 3[14--—-]
[94‘%]2'[9{“3;}] 591[“9: Ox
(1) o 2N
14 E["][i)*+z 2 J\2 (_4_] ¥
=3 H‘E.-g—x'I' 2[ 91 3r Ox
e
il 2 111 96 2% 2 __(_Eq]+
T T ex 27272 81 6 729x
2 2 3 64
=3 1+— |
[ 9_‘. 3113 Exﬁ ngx! ........ ]

g= = *

Example 15: Compute iE 1o an accuracy of at least four decimal places using

pinomial expansion

Solution:

) Rt PR 6 i - ez
sppdotl bRl d 12581, 1,
U2 9B 333668 3333 M2
TS (R .. 3

=1+ ﬂ.n&333~n.mmﬁ4 + u.mm& ~ 0000016+ ..coaemmrennnn
Taking only these five terms and neglecting the other we can write

ﬁ = 1.00000 +0.08333 - 0.00694 + 000096 — 0.000016.

Where= stands for ‘approximately equal to’. We have used here the symbol =
because we have omitted all the terms after the first five terms. So we cannot
expect even think for exactness.

[
e = i
13 = 1.07719=1.0772

Example 16; Evaluate 435 by Binomial theorem
Solution:

55 = (36-1) —' f{!—— ]‘ = (36) ? [1_ 1]%
' =“hl__‘_+£[_1]l 1) "1 w] ,'_;{E} i

a6

136 n




"
L=
—
L]
=]
=3

o small that ts 5quare

] T By i g B
-

{1+x}lz{1'5—‘5"‘.'%

fx i) i
O+ 1)’

—
&=

o Jses
1|, 1z Il4 o R draryred
| 33t 7 [4] L7127 144
i 2 A
1j, x 111 d
| By D S S Tt e
! z[”u 227216 ][ 12 144
4
1 1 ¥ X ; 5o 3 3
i =EE1+E+E+ lgnoring terms containing x*, X7,
§ 1 |
== [1+1"3"] 1 [ +£{]
2 2
i hal = l[].p;i]
X R
3

and higher powers may be neglected

1 1 =
L] 1 3T 5 13
(1422 (16-50)7 =ﬂ+'ﬂ1“ﬁ]1[l_ﬁ"]

{ii.:l Mow [H.hl'lg % : T
o2t g uf
I sw ?
'd{lﬂ-x}?[l-—;] i i 5 -
_ 16 _4 s g Logpll o
i 3{1*31‘{1—E1}1{1+T1 a

1]
Wi | =
-
*
|
"
+*
(%]
bk | =
1
M
3
5
| MR
=
|
=
|u|
I
*
i
Dt B
e
1
Jo=—
x
iy

(]
Il
—
4

2
+
[ - )
=

]
[
¥

—y
gy

i

2.
+
;

i
i

#

] Ignoring terms containing &, X, X'y..

]
wla Wl wle wlida

=

I

|

&

e L
. =y

]

|=

1

(L]

g

-

3

=1

o |-

o

1

=

x][ T7a ]_ 4[ Tix x] Again ignoring term *
=] 1= g | L 5k
2 ox3z) 3l ex3;z 2 containing x?

1 1 .
+0206-507 _4(, x Tix\_4 'ﬂ'xlﬁ:—ﬂx]= i[“m:-ﬂx]
] T '3[”1 gxaz] 3[“ oz ) 3\ 288
(9+2x)? .

] 1

= (+0206-50% _ 4f  67x
. 3L 288
(9+2x)?

14 H :
Aﬂprﬂx‘?lﬂﬂliﬁ:?ﬂwug tt:xg“;ggmiln?lf:r:;imlu cases of the expansion of
(14+x)" that the power of x g0 on increasing in each expansion. Since |d<1.50

. |”T“]-“|fﬂr 2,3,4...
ii'hjg, fact shows that terms in each expansion 20

if lxf<1. o
i g the
Thug Some initial terms of the binomial senes are e.r:mugh for determinin .

on decreasing numerically



[ s Lt

jal series are conveniently useg for

ap) : hinom g .
wﬁmﬁinn of infinite smﬁtmuﬁes I{whase sumt is required) is compared y;yy,
Ll f 1E5.
. infind
ation of 10

sl and x. Then the S is calculated by putting the valye
a]mﬂfﬂ 1
to find out tE V02" L 251 258 1
D{"m“m{ll;:dmamnfthﬂﬁf'“ #3336 2 369 B
Example 18: e cries is identical with the expansion (L+x)"
se that the g : )
Solution: Supﬂ: +n[u—|} 1+_ﬂ‘.'_:l;-f—n-_.—?lx’+---------- (1}
We have (14%)" =1 +1E7 7 g1 '
91 253 B8R i )
§ = 1.+ -3"‘2'*‘3?52: 369 2*
Comparing (i) and (i), we 8¢ .
21 o nfn=1) :,E'_ﬁ.._!...
w=37 36 %
E 5 "
nia=1) 5 e 1 5
N » E ‘__?H[ﬂ"l}li'___s‘_xg :-'»,n 1=.5..'-_:.£-—=E
v S| 7 m 36 1 T S
9

2
= Sp=In-2 = Sn-2n=-1 :3ﬂ=—2:7ﬂ=--§

Putting this value of n in nx = %%

271 1
We get = - === ==
¢ " 11 3 e 2
2 n 3 i
So,5=(1+x)" :{1'%}] :[%]3 =;":. =1‘::=4:1

i l]i
ie.5=43and so from (if) [2

L2125 1 2% i

35 3597

_3
grample 19: £y =2+ 2v 00t Show that y? +2y — 7=0
. 3 35 357
H Giventhat y==4-=
gplution: iv Y= vt aae 3
:&}'+I=I+% 33,357 ¥

4
H.S. of (1) be identical with the expansion (

=

Let the series on the

Wwe have»
min-1) sz_L"{"_':"E”"I} PH i,

(145" =]+nx+ 5 3 PO 174
Comparing right hand sides of (1) and (2), we have
© 3 nn=1) 5 35 i g
RE= S enl3) and T‘]=IE“'“‘"“"‘” Squaring
nixt= % veieed® Dividing equation (4) by equation (5)
an=lx* 35
— 7 _ 3 oaeend 1 _3s 3
nwx 9 2 nx' 48 9
16
jnl:n—lﬁ s s n=1 _E
m 6 i3

or n-1)=5n=3In-3=5n=-3=5n-3n=>W=-3

3 : 3. 3 3 3 I
==l s —— = —— ___,we EE — | R ——
n > Putting n > n = : B [ 1] 3 3

1:—_—zl'.:lnr x= X
= - 5

5o ) = I 3,35 TIY i
y+1 =(1+ x} 1+4+4-E+d-3-11+

Y+ l=¢1 T s I aryel)t =t=)"
== o y¥l=(z ¥ ;

G  HPm =

1l+x)".

equation (3)



to four mgmﬁnanl figures.
(if) Evaluale ﬁm} of 126 correct 10 five decimal places,

f=E o’
3 Expand: H-.:up

4 If x is such that X

1-3x 1- 3:-
Vivax E

ﬂ.ﬂd h]gtmr PUWIS may be nﬁg]e‘:tﬁd then show “lﬂ

show that
2
(+35?

=1=- -5- x
(1+3x}34-5x

if - . the approximate Vi
6. Ifxislarge and if 3 may be neglected, then find PP l

rj:"' =1z

{x+1) _
7. If x*and higher powers are mglectle,d, such that

1 ! e -
(14x)3+ (1 -x)  =a-bx". Findaand b. _ .
8.  Ifxis of such a size that its values are considered up 1@ ¥

Show mw 155

1-%: 8
9. Find the co-efficients of x* in [11:}
10.  Find the sum of the following;
B aaldly 5,58, 5B, e

21 2 1‘ ................ {“} 1+ 3 E = B P ]6

: ioher powers can be neglected, they
If:cismmalltha!nssq:;arc and higher po |

I|

11.

12,

13:

131 1351

Ify= 'i' ET LA TR AR theny? +2y-1=0
L1 181 188 3
If2y= -1";‘ METie T Ao then dy* +dy-1=0

If x is so small that x* and higher powers of x can be ignored. Show that

the nth Toot of 1+ x is equal 1o 21t(n+Dx
n+(n-1)x

If x is nearly equal to unity then show that px — qx¥ =(p-q) x™*

What is the middle term in the expansion of (2x+5y) ?

(@ 600y (0)120xy" (c)5000xy ()6 XY
/" What is the coefficient of the term containing x'%)° in the
expansion of { x* =2y° }1 ? =
{u) 84 (B 280 {c) 560 (d) 448
The expansion of {x+ Jx‘—-i)’ +[x—Jf_-1}’is a polynomial of
degree
(a) 5 (b) 6 ()7 (d)8
Number of terms in expansion of ( J_ +J§} +[J— -y }
{a) 6 by 11 ()20 (d)3
{-J’E+1]5+{I-1)’=u--- _
(a) 58 ) 5842 ()-8 (@-5842
-["11}'("21}"_‘""“""'+t-11]_ .n:*l
T r-1 2 T -1 (@2

o .
(viil Sum of coefficients of last 15 terms in expansion of (1+x)" is

b
(a) 2° by 2° (@27 i®?2
(viii) Iﬂc +ml:3.+ e oS R + W0y = e G4 -
{a) 512 () 1024 (c) 2048 [dyl




