Mathematics (Part-11) 145 (Ch.2) Differentiation

2
QZX ;12 [ —acos (¢nx) — b sin (/nx) —X;Lz [~ asin (/nx) + b cos (/nx)]

dx
d’y 1 . .
A "% [ —acos (/nx) — b sin (/nx) + a sin (¢nx) — b cos (/nx)]
Taking
2
XZ%Z)X(+X%¥ +y = xz.glz [~ a cos (/nx) — b sin (¢nx) + a sin (/nx)
—b cos (/nx)] + x. % [ asin (¢nx) + b cos (/nx)] + a cos (¢nx) + b sin (/nx)
= —a cos (/nx) — b sin (/nx) + a sin (/nx) — b cos (/nx) —a sin (/nx)
+ b cos (/nx) + a cos (/nx) + b sin (/n x)
2
X2 %zg +X % +y =0 Hence proved.
EXERCISE 2.8
Q.1  Apply the Maclaurin sgrieaexpansion to prave that:
: N K
Q) fnﬂ+xﬁzx—51“§—z+ .............. (L.B 2005)
. x> xtoxd
I CoSX = 1——+ FF 8R4 .1
o 2 U
X X X
(iiiy 1+x= 1+2+ g = 1g T e
i x 1 X, X L.B 20011
iv) e = X+ —F —F v .
(iv) PRE ( )
o 4x*  8x?
\Y e = 1+2x+ —+ —+ ...
Solution:
. X2 x3 x*
Q) Zn(1+Xx) = X=o g e
Let
f(x) = /n(@A+Xx)
fO =+/m@A+0) =/nl =0
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1 1
() = Tox fi(0) = T30 -1
fiix) = @1+x"
fl) = -1 +x)7? fl0) = —(1+0)?%= -1
fllx) = 2(1+x)° f'0) = 21+0)°= 2
fY(x) = —6(1+x)™* fY(0) = —-6(1+0)* = -6
The Maclaurin series expansion is
2 3
) = fO)+xf'(0)+5 f"(0)+%f”'(0)+—f'v(0)+ .........
2 3 4
= 04X+ 1)+ D)+ 55 (6)
2 3 4
Mm@A+x) = x—X?+X§—XZ+ ........ Hence proved.
N x?  x' x®
I cosXx =1 - —+—-—+ ...
Let f(x) = COS X
f0) = cos0 =1
flx) = —sinx fl0) = —sin0 = 0
flix) = — COS X f10)..= —cos0 = -1
fllx) = sin x f'0).= sin0 =0
fY(x) = COS X fY(0)= cos0 =1
(x) = —sin x fY(0) = —sin0 =0
lx) = — COS X f10) = —cos0 = -1
The Maclaurin series expansion is
4 5 6
f(x) = f(0) + x f' (0) + = f“0+ +f'“0+ X Vo) + 2 £V (0)+ = £V(0) +.
(x) =1(0) ©) 2 (0) 3 () 4 ) 5 () 6 ()
Lex@+ X cn+ Lo+ X e+ Lo+ X 1
= +X0)+ — D+ —0)+ — D+ —=0)+ — (D +....
() @() |§() IA() |5() @()
2 4 6
cosx = 1- X v X X Hence proved.
2 4 |6
iy VTex o= 13 XL
(i) X = 5 —gtigt
Let f(x) = +1+x
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f0) = /1+0
= \/1 = 1
-1 -1
F() = 5 (x+1)? FO) = A0 =
_ -3 — -3 _
i) = 71(1+x)2 fi(0) = Tl(1+0)2 = Tl
-5 -5
f(x) = §(1+x)7 ') = g(1+0)7 = g
The Maclaurin series expansion is
f(x) = f(0)+xf (0)+—f”(0)+ f'“(O)+ .................
- 1n(3)-5(2)- 202)
= X 2 2 4 G LG )T e
o - 1227 :
l+x = 1+2_8*ﬂﬁ+ ............. Hence proved.
« 2 X3
iv e = 1+X+ —+ =+ 0. gt
(iv) 2 B
Let f(x) = &
fo) =¢ =1
| — X | - 0 —
fx) =e £(0) = e =1
flx) = ¢ f10)..= ¢ =1
fIII (X) — eX f”l (O) — e0 =1
Thehﬂadauﬂnseﬁesexpanﬁonis
) = ) +xPO)+ X o)+ X f'“ 0)
(x) ©) () 2 () @ (0)
x? x®
=1+xQ)+— Q)+ =D+
1) 2 1) E 1)
2 XS
" = 14X+ — + —+ ... Hence proved.
2 B P
4x*  8x’
(v) ¥ = 142X+ —+—F .
2 3
Let
fx) = ¥

fo) = &9 = & = 1
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fl(x) = 2% fl0) = 22@ =2 =2
flix) = 4e* f10) = 4e2@ = 4¢° =24
' (x) = 8e* f'0) = 8*? =8 =8

The Maclaurin series expansion is

fx) = f(0)+xf(0)+ = 2 f“ 0)+ = f“' () I

13
e = 1+x(2)+x—2 (4)+X—3 )
2 13
e = 1+ 2x+ 4L+SL ......... Hence proved.
2 3

Q.2:  Show that

. h® o
cos (X + h) =cos x—hsin x - E COoS X + E sinx + ...... and evaluate cos 61°.

Solution:
Let f(x+h) = cos(x+h)
then
f(x) = COS X
f'(x) = —sinx
(%) = —cos X
f'x) = sinx

The Taylor series expansion is

f(x+h) = f(x)+hf'(x) + f”(x) f'” () + v,

2 3
h2 h3
cos(x + h)= cosx + h(=sinx) + — (-cosx) + —sinx + .........
(x+h) ( ) Iz( ) 3
h2 3
cos(x + h)= cosx —h sinx — —cosx + —sinx + .........
2 3
T
Put x =60 , h=11 = 180 rad = 0.01745 rad

cos (60°+1° = cos 60°— (0.01745) sin 60°

0.01745)? 0.01745)% .
— K—ZL cos 60° +£—6L sin 60° +
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cos 61°~ 0.5-0.0151 - 0.000076 + 0.00000076 +

lcos 61° ~ 0.4848]

Q.3: Show that

2X+h

Solution:
Let

f(x + h)
then

f(x)
fi(x)

fi(x) =
fIII(X) —

Ans

2 3
= 2p+n2h+ LD ey N e

2X+h

o
(¢ n2) 2

(¢ n2)? 2
(¢ n2)3 2¥

The Taylor series expansion is

f(x + h)

2X+h

2X+h

Hence proved.

f(x) + hf'(x) + htzz £ (%) +

2
ax {1+ (mh+ N2 ey

2

3

3

0 Bl

2

h? h®
2X + h (/n2) 2°%F — (IN2)% 2+ —=(rn2)*.2* +
(/n2) 2 (£n?2) |§( )





