IBHL
Binomial Expansion

Q1.  [2013/Prelim/MIVIL/3(iii modified) ]
The function f is defined by
x—2
1+2x°

f:x— xeR a<x<h.

Expand f(x) in ascending powers of x up to and including the term inx’. State the minimum

value of @ and the maximum value of b for the expansion to be valid. [3]

Solution

fix) = (x =201+ 2x)"
=(x=201-2x+4x"—8x"+...)
=2+x+dr—2x7 -8 +4xt +160x7 +...
=—2+5x—10x"+20x°...

For expansion to be valid,
|2x|~: 1

1
2

- . 1
S minimum a = — andrnaxlmumb=£
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Q2 [2013/Prelim/RVHS/1/2]
. . . . . L 3 3,
The series expansion of {I+a.r)b up to and including the term in x* is given by l-—x——x".

Find the values of a and b. Explain why the substitution x=-2 may not be suitable in

estimating the value of 5¢ using the above series.

Solution

(1+ax)’ = l+b(ar}+w(m’}z t..

= l+abx+$x"+...
Comparing coefficients,
a.i3=—E:>a=—i - (1)
2 2b
*b(b— 3
abe-h_ 3 2
2 g
Substitute (1) into (2):
_i']zb{b—l}:_i
2b 2 8
3b-1) -
b
Ab-1)=—b
b=>
4
4=

z 3 3
53=5.54 =5[1+(-2%-2) [+
The series expansion is valid for

|r1r|4:: 1:$1-2x|::1;‘* _l{: .'r~::l
2 2

However, the substitution x=-2 falls outside the validity range. Thus, it is not suitable.
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Q1. [2013/Prelim/Y JC//8]

i)

(ii)

Solution

Expand in ascending powers of x, up to and including the term in x”. State the

I-x
set of values of x for which the expansion is valid. [5]

- 1 . : .
By substituting x=—ﬁ. obtain an estimate for +/390, leaving your answer as a

fraction. [2]

Valid for:

=2 ]+i—£+---][l+x+x1+---}
5 128

X II II -,.
=2 l+=——+ x+—+x‘J+---

8 128 8
=2+2.::+E:2:2 +---
4 64
i1::1:} 1|{4 and x|f:l.
4 I

Hence {xE R:—l-::xt:l}

(ii)

— - 2
——IIEEIZ-I-E{—L]-FI‘_‘—S(—L)
14X 4 10) 64l 10

39 11 11503
R — Y

10 107 6400
V1o 30 11 11503
—_— _g_x_—
Jio V10 107 6400

1111503 126533
A0 =10%x —x ——=——
10 6400 6400
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Q2. [2013/Prelim/L]C/1/8]

ba| =

1+2x°
Find the expansion of ( 2 ’ ]
—x

)

X
i)

(ii)

Solution

i A1
1+ 2x°
A-x

(i)

. . . 1
Taking intersection, the set of values is !.‘{F B:—<x= —}

\/Ea 2243 Note 1
10 4096 10

2243]_11215

4006 ) 2048

Jﬁﬁsalﬂ(

Find the set of values of x for which the expansion is valid.

By putting x = i , show that ¥ 30 = % .where a and b are integers to be determined.

in ascending powers of x, up to and including the term in

[4]
[2]
[2]

1

L N2 V2

. Alternative

V3o V30 [ 2013
JioVio 10 | V30 409

4096 12288
J30~3 ]=_
2243 ) 2243
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Q3. [2013/Prelim/RU/V1]
1

By considering the expansion of ﬁ or otherwise, show that
I—x*

- x 5
sinT'x=x+—4ax’ +..
6

where a is a constant to be determined.

Solution

l—x
_1)_z2 ,
:l+(—%]{—x:]+{ ‘]2[' ’)(—rz] +

3t

=l+—+—+
2

Since i{sin'1 .r}: I <o
dx Al-x*

3 5
x 3x . .
=x+ ? + _IJ +...+¢, where ¢ is an arbitrary constant.

When x=10. c=sin'10=0_

3 5
. x 3x 3

Hence sin"'x=x+—+—+__,where a=—.
6 40



