
2 SLO AA HL Short Test 14 May 28, 2025

1. [5 points]

Let f(x) =
arctanx2

sinx
. By writing:

arctan(x2) ≡ (sinx)(a0 + a1x+ a2x2 + a3x3 + ...)

find the first two non-zero terms of the Maclaurin series for f(x).

(x2 − x
6

3
+
x10

5
− ...) ≡ (x− x

3

6
+
x5

120
− ...)(a0 + a1x+ a2x2 + a3x3 + ...)

Expanding and comparing coefficients we get:

a0 = 0

a1 = 1

a2 −
a0
6
= 0

a3 −
a1
6
= 0

Which gives:

f(x) = x+
1
6
x3 + ...
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2. [10 points]

(a) Find the first four non-zero terms of the Macluarin series for
1√
1 + x

.

(b) Hence, or otherwise, find the first four non-zero terms of the Maclaurin series for
1√
1− x2

.

(c) Hence, or otherwise, find the first three non-zero terms for the Maclaurin series for:

(i)
x√

(1− x2)3

(ii) arcsinx.

(a)
1√
1 + x

= 1− 1
2
x+
3
8
x2 − 5

16
x3 + ...

(b)
1√
1− x2

= 1 +
1
2
x2 +

3
8
x4 +

5
16
x6 + ...

(c)
x√

(1− x2)3
=
(

1√
1− x2

)′
= x+

3
2
x3 +

15
8
x5 + ...

arcsinx =
∫

1√
1− x2

dx = a0 + x+
1
6
x3 +

3
40
x5 + ...

and since arcsin 0 = 0 we have a0 = 0, so:

arcsinx = x+
1
6
x3 +

3
40
x5 + ...
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3. [5 points]
Find the Maclaurin series up to x4 term for ee

x−1.

ee
x−1 = 1+(x+

x2

2
+
x3

6
+
x4

24
+...)+

(x+ x
2

2 +
x3

6 +
x4

24 + ...)
2

2
+
(x+ x

2

2 +
x3

6 +
x4

24 + ...)
3

6
+
(x+ x

2

2 +
x3

6 +
x4

24 + ...)
4

24
+...

this gives:

ee
x−1 = 1 + x+ x2 +

5
6
x3 +

5
8
x4 + ...

Note that the function ee
x−1 is a generating function for Bell numbers - the number of partitions of a set.

You may want to look into this and maybe investigate this as in your IA.


