Edexcel Further Mathematics Maclaurin series o

Section 1: Finding and using Maclaurin series
Section test

1. Find the coefficient of x3 in the Maclaurin expansion of e **

N

. Find the coefficient of x* in the Maclaurin expansion of cos 2x.

w

Find the third non-zero term in the Maclaurin expansion of In(1—2x) .

4. The expansion of In(1+3x) is valid for
(@ —f<x<3% (b) -1<x<1
(c) -3<x<3 (d) all values of x

5. The expansion of cos3 x is valid for
(@) 2<x<2 (b) -1<x<1
(c) all values of x (d) —1<x<!

6. Find the first three terms of the Maclaurin series for (1—2x)eX

7. Find the first three terms of the Maclaurin expansion for In(ll+ ij.
—X
8. Find the first three terms in the Maclaurin expansion for In(1+e”).

9. The first four terms in the series expansion of e* are used with x =1 to find an
approximation for e. Find the percentage error in the value obtained.

10. The first three terms in the series expansion of In(1+x) are used with x =0.2 to find an
approximate value for In1.2. Find the percentage error in the value obtained.
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Solutions to section test

. XX
1, e =1+
21 3!

The term tn e i the expansion of ¢=* (s

The coefficient of 4= is 2.
2

(_3/()3 :_27X3 __2/(3
3! & 2

X X
2 Cosx=1——+—+...
20 4!
] , , , . (20" 1ext 24t
The term in xt in the Maclaurin expansion of cos 2x is ( |) = =
4! 24 3

2
The coefficient of x* is —.
3

2 3

3, Lw(1+,r):/r—x—+x——...
2 =3
—2x) (—=2x)°
(=24) +( X) —...
3
(=2x)° _ gx
32 2

(1 —2x)=(—2x)—

32

The thivd non-zevo term s

4. The expansion of n(L+ x) isvalid for £ < x <1
The expansion of n (1 +3x) lsvalld for 1 <zx<1,le —3<x<

Wir

»

5, The expansion of cos x is valid for all values of x, so the expansion of cos % x is also
valid for all values of x,

2

X
6, e =1+x+—+....
21

(1—2x)" = (1—2x)(1+x+%+...)

2

X 2
=1+ X+——-2X—-2X +..
2

2

3X
2

=1—-—x- +...
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+
Lv»(i 2*) (L 424) —ln (1 - x)
1—x
2 =2

XT X
(L +x)=x——+"—+...
2 =3

(2/()2 + (2}()3 +...

(1 +2x)=2x—

2 2
4x*  gx®
=2X— + +...
2 2
.  8X
=2xX—-2x° + +
3
_ 2 _ =2
n(1—x)= x—( %) +( X) +
2 3
x* X
2 =
1424 R 3 Xz /(3
ln =X -2 + +o—|X————+
1-—x 3 2 =3
X -
=3x— +2° +
2
() =ln(1+e*) = f(0)=ln2
e* 1
1 ’
(x) = =f'(0)=—
t 1+e" t 2
{"(X) = CX(:L + 6X) _ 6/(6/( = EX = {”(0) = E
(L+e*)? (1 +¢°)? 4

2

1
X
f(x)=m2+Zx++—+..

2!

=2+ x+1 % +..

B X X7
e =1+ X+ —+—...
20 =l
£fr1+1+i+1=%
—%
Percontage ervor = X100 =1.9%
e
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2 3
X° X
10. ln(1+ x) = x——+"—~—...
2 =3
0.2° 0.2°
In(1.2)~0.2 - +
2 =
0.008
=0.2-0.02+
=2
= 0.182666...

0.182666...—ln1.2
X100 =0.19%

Percentage error =
in1.2
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