— e Ky -123 |

|  CH# 2 (Binomial Theorem)

SOLUTION OF E .01
- Exercis€ it |
Q.1: Expand the following by the binomial fo'rm}}la
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Q.2: Compute to two decimal places of decimal by use of
binomial formula.

(1.02)’
(1.02)" =(1+0.02)’

(1)
Spl,

(A-2017)

(g)(l)a (0.02)" +(ﬂ(1)3 (0.02) J{;J(l)z (0.02)«3 5
(1)(1)(1)+4(1)(0.02)+6(1)(0.0‘004%_“

=1+0.08+0.0024+...~1.0824 = [ 53]
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g # 2 (Binomial Thearem)

(1A-2018)

1
@]
o
Do

6.),.\6 0 | 5 |
‘ (0](1) (0.02) _m(l) (0.02) +@(lf (002" +.
=(1)(1)(1) - 6(1)(0.02) + 15 5(1)(0.0004) + .
:1—0.12+0.006+... 0.886 =(0.89
(i) (2.03)° : (I1A-2015)
Sol. (2 03)5 —(2+0 03)5

( )( )( )+5 16)(0.03 )+1o( (00009)
=32+2.4+0.072+...=34.472 =[34.47
Q.3: Find the value of:

i) (x+y) +(x-y)" o (m-zo2)
Sol. (x+ y)5 +(x A y)5

(5\ 5.0 (5 1.1 5 3.2 (5 2.3 (5‘ 1.4 5 0 5)
= +| XY 4| XY A IXY XY
(ijy +\1 XY Tl ) 4 \5)

(5 (5 5 32_5 24 |2 1‘1‘_5Xu,5\
(Bhr-Chr e B o

i ' j ’ 3 bl
=x + 5x*y +10x%y° +M+5XY"+/+X"f‘§X'§+IOXy
'M+5Xy /y‘;( 2x” +20\<3y2+]0xy
(i) (x+\/—) ( f)

Sol. (x+v2) +(x~2)
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= (1) (1) + 6x2(2) (1) (1)(4) + (1) ' (1) + 6 () +(D)(1)(4)
=x' 412 4 44 '+ 1240 +4=[200 245 48

Q.4: Expanding the following in ascending power of x’. |
(i) (1—x+x2)4 _ 3% 4
Sol. (1-—x+x2)4 =|:(1—x)+x2]I

4 a2, [4 32v (4 2 2 (4 1‘34_'-04. |
{0)(1-){) & 4{1)(1—){) @ @aqwh(g)a—x) @) { 4)(1 @)
=101-%)' D) + 41 -x° () +6(1-x)Px") +41L-X) ) +1DEE)
=(1-x)" +4x*(1-x)" +6x" (1~ x)" +4x° (1-x)+x°

=[(§)<l>4x°—(f}u>sx*+(§j(1>2x2-(§)(1yxa+(3)(1)°x4} l
| +4x2[(zJ(1)3X0 -m(l)le +@(1)’ . _@(1)" Xs} '

+6x (1 —2x+x2)+4x6(1—x)+x8
=(1—4x+6x2—4x3+x")+4x2(1—3x+3x2 —xa)
©46x —12x° +6x° + 4x° - 4x7 48
C=l-Ax 6% —dxt o x! 1457 C 194 4oyt -4x°

#6x ' —12%" +6x° +4x° ~ 4x7 4 ¢

=11 =4x +10x* - 16x® +19x" — 165 +-v10xG
(i) (2+x-x%)

~ 4T 4z

L&) CamScanner


https://v3.camscanner.com/user/download

CH # 2 (Binomial Thearem) 83
~SOLUTION OF EXE

+6x* (2 +x 21 2(2)(x)) - 4x"(2+ %) + +x%.
L [Oas)) + 4B+ 6K+ 4D+ D)
~4x* [ (D(B)(D) +3(4)x + 3(2)x* + 1()x" |
+6x* (4+x +4x)—~1xr(2+x)+x
=Dﬁ+32i+2mﬁ+8xfaq—4xﬂﬁ+42x+6x2+rﬂ
+6x” (4 +x° 4+ 4x) —4x%(2+x) +x°

16+ 32x+24x% + 8x" +1-32x" = 48x° — 24x" —4x°

+94x* +6x° +24x° - 8x" —4x" + x®

Q.5: Find:

_[16+32x - 8x% — 40x* +x* + 20x° - 2x° — 4% +x8

. , 4 \10
(i) The5"terminthe expansion of (Zx2 - 3—) (1A-2019)

Sol. Here n=10, a=2x% b=--, 1r=4

'T\ , = (n)aln—rbr
1‘ s
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Y
(ii) The 6t termin the expansion of ( 2)
y Hos
Sol. Here n=15  a=x% b= 5 r=>5
r |
153 y
T 15-5 J
D+l ( J( ) (ZJ
T =300 2310 _Y_S_ _ 3003 20 5
6 3(x7) (32} —————~32 X7y
: o \12
(iff) The 8 term in the expansion of(\/; + _2__)
| Vx
Sol. »

Here n=12, a:\/;’ b=

- n n-ryr sl 12 o .-7
-y

T, = 799( )(128] i1aret 5,

: i % x’f;

= M 101,307 & 195172 101376
X" : X 25 X" R
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* CH # 2 (Binomial The orem) » 85 Key to Applied Math-123
ml YION OF EXERCISE # 2.1

. . 4 ;
"~ (iv) The 7t term in the expansion of (——5 ——5—)
. | 5 2x
| ‘ ix -5
i Sol. Here n= 9, a= —)-{-, b= . r=26
‘ -5 2%
o ( :
! "
oY a5
| e()3) B
. 3 X
3 6
(4]
A0S 2x
64x° \(15625) 10500 10500
T7v - 84 G = 6=3 = - 3
125 )\ 64x X X
Q.6: Find the middle term/terms of the following
: expansions:
. 1 10
(i) (3x2+ ——] (11A-2017)
; Zx
Sol. Here n=10, a=3%% b=—,,

As n=10 (Even), svo

' . th
Middle term-= (% + 1] term

th i
= (%)- + 1] ‘term = (5 + 1)th term = 6" term
- )
J

For 6t term, put r = 5

TH‘ = (n]an—rbl‘
: r
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CH # 2 (Binomial Theorem) 86 - Key to Applied Math-123 v
SOLUTION OF EXERCISE # 2.1

4B PROINTT 2 6 W R BT
B =( E ](3x~)‘n | (5;] = 252(3x*) (;]

. 9 10
T, = 252(243x )L%{ ]

T 81236 0, _ 15309 .
; 32 1 8
11 :
(i) (—’% L 1;-] (1A-202)
b
SOI. Heren:ll, a:E, b:——
2 %)
Asn=11 (Odd) , so |
th th
Middle terms = (P—ﬂ\ +(n " 3) terms.
2 J 2~
(11+1J“‘ (11+3)“‘ :
=771 + terms.
2 2

= Gth + Tth toypmg
For 6th term, putr=5

For 7th tepm, putr =g
T _(HJ n xbr '
r

r+l THI :[nJan—rbr
‘ Neits 1‘ )
; 11)/ o \'*° b 11/ 5 \1-6 g
Ta=to 5 1=2] |, =2 2Y""( b
=0 -G

A2) T3

& ( b5 B

5 64 \ 243 32 729
YF it _‘46236135 : ' T - 46247}

® o LT18EES i oagngn
| 77a°b® A ¥ : 51.6.
Lo mleemand o T = Zzi_b_.
gaaa] oo 3888
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’ [TH# Z(anmlal Theurem)

(iii) (Zx+- ) ;
X . -
Sol. Hei'e e 7

‘ As n=7 (odd)

So  Middle terms = (n +1

th th :
' n+3 ,
+ - terms.
Yh b
th [7 + 3 )th
+| — terms.
2

_(7+1
Y 2 .

BT
SOLUTION OF EXERCISE #21

s e A

Kay tu Applied Math 123

a = 2x, b=l
- X

= 4th + 5th terms

10
)

()
- Sol.

T.*‘l : ; 'all-Tl bl . .
, e

0

For 4th term, put r =3 | For 5th term, put r =4
T‘ : s (ll}an'rbr 5 T“] & n an—rbr
&y r r
g : , 7 1 Wl
‘ 7 1 = 2 ) =
T“] :( )(2 )r i(_} Tl+l 4 ( )&) (‘(J
ol X
| - ) _L
T, = 35(16x )( 1—;) T‘*85(bx )(X'J
o 280
T, = 560x T, = iy
.Q.7: Find the specified term in the expansion of:

term involving x5

tHeie pn =10, a=2x8b=r—,r=1
- X

(I1A-2019)
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| et Key to Applie 3
CH # 2 (Binomial Theorem) R

~3)
10 & 9 o ("’""".
Trrl :( r ](Z)“ 3 X.r
/ | j r - 20-2r-¥
I U
"
g 2 z(lf}(l) &2 il (1)
Put Put r =51n eq.(i)
20-3r=5 g SRR S
a5 -0 | T, :(10)(2)10 (__3) 20-3(5)
. 15 ' ? :
e T, = 252(2)" (-3) x*°"
T T, =2532(32)(-243)%°
T, =|-1959552x°
i ‘ 1 10 ' .
(ii) (2x‘ - E)E) ; term involving x5

Sol. Here n = 10,

a = 2x2 b st

N
2x
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ch # 2 Binomial Theoram) g9 Kuy 1o Appled Math-23
SOLUTION OF EXERCISE #2.1

o TR
Trq:( )(2) (“1) LR >(i)

r

Put Put r =5 in eq.(i)
20-3r=5 10 _
-3r=5-20| T :{ ()](2)'” '”5’(——1)5)(2” .
—3r=5-20
S | y

I 5 T(

(iii) (x3 +%)7 term involving x°
Sol. Here n=7, A= b=;{—, ¥="7
pue(?)e
(1Y (T i
. =(()er (3] -

Put 21""41':9 Put r =3in Uq-(i)
—4y=9-21 Ay
4y =-12 : T:m ) ((wat i(3)
-12 .
e a1 it
s "“‘4 *J ’]‘l l:{r’.\"]
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_CH# 2 (Binomial Theorem)

——— 90

——Xey to Applied Math-123 |

term

. X 4
iv M.
(iv) (2 xJ 4 g
. x  E Rl ;
Sol. Here n=8. a=7 X
F N '
rlwl l :( 1 J{i“ x'b* .
L :
8 x \M(’ﬁ\
Tr.l :(I](E}:J \ xJ
L= (8 x4
S \ rJ(; )B—r XT
'\ (-4 r .
Trvl = : ( \-5.)_,- XH '
r)(2)
FEN LAV |
rP' , ez 8 ( 48) X8~2r —‘)(l)
r+ ¢ (2) -r
Put Put r =3 in eq.(1)
§-2r=2 : .
~2r=2-38 T = 8 t4)_ 8-2(3)
2y = 3+ 83 =~
Nicive 3)(2)
juil X
e T = 56(:—6[-1—)){8'“
I= , “’2 |
T; = “112}(2

e 2
(V) (%—4—6q2

j

~ Sol. Here n=1,

term involving ¢°

(IA-201g)

~

B = S

T b=6g r=?
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e — T

T. = (n]a“"b"
#

12 | 9 12-r ,
Tl = (B—-) (64°)"

r+l

: (p)Zl“zr r 2r : :
Tr+] == 9 6 EE A GICE, 2 )
e @@ (

Put 21':8:>1‘=-g—::
Put r =4 in eq.(i)

12 21-2(4) | N
T( ]“’) (6)'(a)"”

4 (2)12—1

' 12 (p)m VAL
T =
5 (4 ) (2 (6) (q)

16

T. = (495) £ —(1296)¢"
5 )256( )q

641520 | 40095 .
Tr = 168 = 16 _8
5 956 P q T P q

[ CH # 2 (Binomial Theorem) | 91 Key to Applied Math-123 - "
SOLUTION OF EXERCISE # 2.1

Q.8: Find the coefficients of:

o\ 10
(i) x5 in the expansion of (sz - _3_)
, _ =

_ (IA-20iB), (IIA-2021)
Sol. .‘Here n=10, . a=2x? b= R

S . X
: ‘rF”I 4 (n)an;rbr :
B iR &
. (10 e ]()_;r 3 o
i Trﬂ = IR (2X~) ";{“

T
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ino earem)
iy S SOLUTION OF EXERCISE # 2.1

92

‘ 10) NI0-1 , 20-2r .(:;'?_L
rI:wl :( I )(2‘) & Xr
e B0 Becie
T =( U

T (1) 2™ oy o
:

Key to Applied Math-123 |

i) _.

oy
e (3

—

1'+]

l
/_\

' 16 v
Tr+| 2( ](2)”)~ £l e \L_

u ~2r-y

i 16
I‘,.”:( ](2)“’ ter

(2)" (h)

Put Put r=5in GQ-(i)
20 - 3r =
10 -5 5 20-3(5
~3r=5-299 T :( )(2)"’ (=3)" x>~
~3r=—15 D
— ) 15
=15 T, =252(2)" (-3)° x*-
T, =252(32)(~-243)x°
' T, =[=1959552x°
Hence, coefficient of x* is:|=1959552
: 16
(ii) x20jp the expansion of (sz + 2i)
s X
| = B
Sol. Heye p = 16, a=2x2 b=—_
2%

r =7
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Put Put r =4 in eq. (1)

32 — 3r = 20 o e iteds L
~3r=20-32 'Dhlz("J(2Y““‘”x**““’
T [ 4

i - i - § VS

,'=T3_ | ~T5=(4)(2)8x(

r=[4] T, = (1820)(256)x™

T =465920X20
Hence, coefﬁment of x*° is: (465920

' 10
¢ (iff) x5 inthe expansion of (sz - -—1—)

- Sol.

3x
Here n =10, a=2x? b= - r="9
‘ | | 3x
( A
Tr+1 £ n)an—rbr
\I'
(10 1 )
s 2 10-r i
rI‘r+l \I' J( ) ( 3
' (10\ 10-r _ 90-2 (-—]‘)l
= 2 e
Tt,+l \r J( ) R (3)rxn
o
Tr+1‘ e ( ) r (_1) X i
: R, (3
/ \ 10-r* ;
L= R ) b o )
L 3)
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ggt—— ar = b " 10) (2)10: N(—l)‘5x2°”3(5) ‘
—3r= 5 - 20 F5+J 15 (3)
-aie=16 |- (atlAical
4 < ‘_/,—‘————‘—‘_‘_
piiis L = 243
i 8064 5 __896 ;
1‘:: T(\ :""“"’243—' 27
v st 090
Hence, coefficient of x” 18 ——27
2 10 —
' 2 2.
(iv)  b®inthe expansion of (-? +2b ) |

2
__3

Sol. Here n =10, a=—, b = 2b2, i

n-|

y

r+l

2

nJan-rbr

r

10 'a.2 10-r :
) e

10 20-2r i
T = T g |
r+l # } (2)0= (2) B e a)
T
Put 1 =3 iy eq.(1) | '
T, |10} [ a2-2)
3+l 10 ; W (2)31)2(3? :
- 1204M |
T st 8 YhE 4 ‘ |
l‘ ﬁig@ﬂa“lﬁ .19 14,6
128 : "'—2—8.
Hence ; . 2

3

i Y ; vent ()f‘ X s
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o cHe 2 (Binomial Theu.re'm)

5
T, =2 |1 >0
: L
For constant term Put r=6in eq.(1)
Put 18-2r-r=0 9 o
~3r=-18 : T =[6) (_1) X
r———-lé-S- ' T, = 84(1)x’
ity T, = 84(1)(1) =[84
1 .\ 10 . ; E
(ii) ( X +~§;{) o X (IA-2016)

1 |
e i ®

~ Sol. ‘Here n =10, a=x, '.b=

el 3%
R i 'n_r . 1() 10-r _1_
'T”"z[ )a L _[ ] (3

'I‘r‘fl : ; r x 3r 2!‘ :
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it # # 2 (anmlal Theore

sOLUT!

For c nstant term

Putr= 2 1n eq(l)

T, = 495(16)(1)(1)
T, =|7920]

ol A (10) L
R oim = I = A e o
11 Sl 2 ] 9 (3)z |
—T“4r 4 ] : >
et g i)
f = 45(-— 1
2 T, \9)( )
-5r =-10 .
i TR
)
Q.10: Find the term independent of ‘X in the expm
of the following:
12
(1) [2){2 ——})
X
i 1
Sol. Here n=12 a = 2x°, ba2s wo4
X
(1
L™ }an-rbr
\!
12\ ‘-) 9 y r
N (S Y e
r ) X o
12y
T = 0O\ 2~r LI PR i
AR o el Gl R e T
For telm independ | |
of “y " Pendent | Pyt y = § ip eq.(i)
Put 24 Zl 2§ :
0 12 :
* 31 = - 24 T =( 3 )(2)1“’8(——].)8}{0

i
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cH # 2 (Binomial Theorem) _ 97 Key to Applied Math-123
SOLUTION OF EXERCISE #2.1_

Ly -
(ii) (sz +—) ' (1A-2017)
'
Sol. Here n=9,  a=2x? b=;1{- r="7?
j
n
Tr+1 = )an-rbr
T dep )
(9\ e r
Tr+l 5 (sz )J (—1-] b
\T/ X
g
'Tr‘H = [9 (2)9-r X18—2r__1_;_
I') X
( ) Fid -2r-r
TH_I w 9 (2)9 X]B 2
\ 1)
( \ =T " l" 8
Dt ? (2)" x"* = ()
r+ \r) l | .
For term independent Put r=6 in eq.(i)
af gl AT
Put 18-3r=0 1 =(6](2) -4
— 3r=-18 5
-18 6 T- = 84(8)(1)
Sl T =[672
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