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A Level H2 Math

Maclaurin Series Test 2

Q1

(a)  Given that the first two terms in the series expansion of 44— x are equal to the first two terms in

the series expansion of p +1n(q —x) , find the constants p and ¢ . [3]

- . . d bl .
(b)(i) Given that y =tan"' (a_x+ 1) where a is a constant, show that Ey =acos” y . Use this result to find
X

the Maclaurin series for y in terms of a, up to and including the term in x’. [5]

(ii) Hence, or otherwise, find the series expansion of ——————— up to and including the term in x*.
1+ (4x+1)
[3]
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Answers
Maclaurin Series Test 2

Ql
(a)

Method @:

N
|
=
-

p+In(g-x)= .0+1“[(‘f)£1"§ﬂ

=p+1nq+]n[]—'—TJ
q

={p+lnq}—£+,..
q

Comparing,

2=p+Ing and S
4 gq

2=p+In4d g=4

p=2-In4

Method @:

=X

-1 1
Let fix) =J4—_r =f(x)=——, ~H{0)=2&1(0)=——
2/4-x 4
- 1
Let g(x)=p+In(g—x)=g'(x)=——, .~ g(0)=p+Ing &I'(0)=——
qg=x q
Comparing,
g=4and p=2-In4

Quite a majority of the students
attempted this question
successfully with a variety of
methods. The most successful
method being the use of repeated
derivatives to form equations in p
and g.

Common errors include erroneous
use of the standard series
expansions and also not knowing
how to convert the expressions into
the standard form required in their
use.

A significant number of students
also made arithmetic errors on the
rules of logarithms, resulting in
many marks lost.
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(ii) Method @ (HENCE: direct differentiation using MF26)

4 Man (ax+1)]e—2
E’_m (4x ])-‘ 14 (4x+1)’

71, =—1i’_tan_] (4x+ ])-‘
I+ (4x+1)  4dv

1 d » 16
R e sy
4dx| 4 3

| 5
=—|2-8x+16x +..

4|— ]

1 N
=—=2x+4dx" +...

2

Method @ (OTHERWISE: binomial expansion)
-1
—1=(1+[16x3 +ax+1}]

=2 [1 +(4x+847 ﬂ

1+(4x+1)
_ %{1 - (41‘+8x: }+ (_”;!_2’ (4x)" + ]

-1

- %[1 —4x -8+ +16%7 +]

1 )
=——-2x+4x +...
2

Method @ (OTHERWISE: repeated differentiation)

. —8(4x+1) |
flx)=s————=f(x)=—————— = f(0) =— & '(0) = -2
T @x 1) * [+ @xe1y] 5
32[ 14 (x4 12T +1288x + D[ 1+ (dx+1)°
)= {4—{ r+)]+ ( r+}|:+{ r+)]:>1"(0)=8

[1+@x+1]

- Ax) =%— 2x+4x7 +...
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Most students were unable to see
the link necessary for the “hence™
method and adopted the otherwise
methods. The most successful
methods were those which
involved repeated differentiation as
it does not depend on the previous
ANSWers.

Many students attempted to use the
series expansion for (1+x)" using
(4x+1)" in place of x, but failing
to realize that all powers of

(4x +1) will result in terms which
have to be include (i.e. constant, x

and x° ).
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