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Differentiation - 6

D (1+2x)71

Solution:

(142070 = (—1)(2x) + 2 (2x)? + EXETD (22)3 4
=1+ (-D)(2x) + 22 gy 4 ..
=1+ (-1)(2x) + EE P ax? 4 D g3 4 .

(1+2x)"t =1—-2x+4x? —8x3 + - isvalidif |2x] <1 = |x| < %
-1

ii) 1+x)2

Solution:

e =1t () o+ EED) e G

iii) (4— 3x)%

Solution:

(4 — 3x)% = 4% (1 —zx)

2 16 6
=241-32x-2 l(—xz)—i.l (£x3)+ }
8 4 2 \16 8 6 \64
1
(4-3x)2 =2{1-2x-2x?—ZTy3 4.}
8 64 1024
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+ -+ isvalid if Ex| <1= |x| <§

iv) (8—2x)71

Solution:
(8—2x)"1 =81(1- %x)_l

IS PEC TR N
o AR ) AR 1

(8—2x)"1 = l{1 + 2 x P2l = S }
8 27 " 16 64

=—+—x+5x +—x + ---isvalid if |%x|<1=>|x|<4

v) (2 —3x)72

Solution:

(2 —3x)°2 =272 (1 - %x)_2

~ 1 (2 (<20) # HER (<) DD (Y

2 3!
1 2( 3) (9 o\ (-2)(-3)(-4) (27 3 B
= {1+ 3+ =2 00) - = (500) +
2-3072 =2{1+3x+ 22+ Zad 4}
4
=—+ x+z 2+27 3+ . isvalidif |§x|<1=>|x|<§
. 1-x01
YD AT a2
Solution:
(1-x)7"

m = (1 — X)_l(l + X)_z

= {1+ (-1) (=) + D (2 + D (2 4

-2)(-2-1 -2)(-2-1)(-2-2)
x {1+ (=2) () + E2EER ()2 + L2 DEED ()3 4
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{1+ +<1)( 2 2 (1)(_62)(_3)x2+---}><{1 » +<2)( 3) 2+(z)(63>< D3, }

={14+x+x?+x3+}Ix {1-2x+3x—4x> +--}.
=1—-2x+4+3x%>—4x34+x—2x>+3x3+ x> —2x3+x3 + -

(1-x)7"1
- =1- 2x2% —2x3 + ---
1+ 1) X+ 2x x° +
The expression (1 — x) tand (1 + x)~? are valid if |x| < 1
Those the expression (-0 isvalid if |x| <1
(1+x)2
.o V1+2x
vii) ———
1—x
Solution:
1
“ijfc" = (14 2x)2(1—x)7?
1/1 1/1 1 1_2
={ +(3) @20 + 22 ien )(2x2)+—( i )(2x3)+---}
x {1+ (~1)(=0) + 2 (-2 + 2 (7 4
{1+x+2(_)(4x2)+2(_ )(_)(8x3)+ } {1+x+( D) 52 (1)(_62)(_3)x3+---}
{ 11 2 31 3 2 3
={1+x—1,2(4x?) +2.2(8x%) + - | x {1+ x +x% +x3 + -}
={1+x-2x? 423+ x4 xta? 400+ )
= 1+x+x2+x3+x+x2+x3—%x2—%x2+%x3+---
L e 1+2x+(1+1—1)x2+2x3+---
1-x 2

= 1+2x+%x2+2x3+---
The expression V1 + 2x is valid of |2x| <1 = |x| < % and the expression

(1 —x)"tiswvalidif |x < 1]
\/_

Thus the expression is valid if |x| < =
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1
o (4+2x)2
viii) 7
Solution:
(442 )% X\3 x\~1
X _ s 2 -1 _ 4
2—x _\/Z(l-l_z) 2 (1 2)

O -

x %{1 +(-n(-3)+ 2 —5)2 4 EEDEY (—5)3 + }

2! 2 3! 2

X_B) + } X {1 L - + (_1)(_2)£ — (_1)(_2)(_3)£ + }
8 2 2 4 6 8

X X X X
4 32 128 2 4 8
2 3 2 3 2 3 3
X X X X X X X X X
=144+ 4o+ = —+
2 8 4 8 16 32 64 128

2 2 2 3 3 3 3
:1+(’2_C+§)+(x_+x__x_)+(x_+x__x_+x_)+...

\/4+2x_1+3 R S
2 —x - Ta¥T3* Tyt o

= The expression V4 + 2x isvalid if El <l=|x|<?2

= and the expression (2 — x)"tis valid if El <l=|x| <2

Va+2x
2—Xx

Thus the expression isvalid if |x| < 2
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