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A Level H2 Math

Maclaurin Series Test 1
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Q2

Q3 _
Let y = f(x),where f(x) =e“{l-x): for x <1.

2
Show that 41— %22 +6(1-x)¥ -3y =0. | | ol
dx - Tdx
Hence find the Maclaurin series for f(x) up to and including the term in x2. (3]

Using the standard series of e*and {1+ x)“ given in the List of Formulae (ME26), show

how you could verify the correctness of the series of f( x)" above. M
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Answers
Maclaurin Series Test 1

Q1
(i)

(i)

. . 2
e’ =(1+sinx)
Differentiating w.r.t. x,

v

e & =2(1+sinx)cosx
dx

e’ Q =2cosx+sin2x
dx

Differentiating w.r.t. x again,
2
4y &b
dx*  dx

2 2
e’ d J;+[Q] =2(cos2x—sinx) (shown)
& \dv

e =-2sinx+2cos2x

Differentiating w.r.t. x:

e’ d__ff+2 d_} d_-f + d_}+ d—l e-"ﬁzz(—2sin2x—cos.
dx dx ) dx” dx® \dx dx

Substituting x =0,
d*y B

b 2, -2,

Y dx dx’ dx’

:>y:0+2x+_—2x2 +£Jnc3 +..
2! 3!

Ly=2x—x" +%x3 +...

Method 1:

Contact: 9855 9224

Most students can do the proof in
the first part quite well although
some have longer methods.
Shorter method is to differentiate
implicitly to get

e’ Y =2 (1 +sin x)cos x
dx

Most students could differentiate
dy (dyY

}; + A to get
dx dx

3 2 s
dy +2[Q]d_}
ac  ldv )

correctly

A few fail to use the product rule
i:) differentiate and got this part
rong.

=

Common mistake made is to
assume x is a small angle and
use the small angle
approximation.

Correct approximation is
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Q2
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e’ ln(1+3x)

2 2 3
{l+2x+(2;)+...J[3x—(3x)+(3x)—...J where —1<3x<1

2 3

= (1+2x+2x2 +...)(3x—%x2 +9x° —]
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