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Q-1) (a) Find explicitly the Taylor series of
1√

1− x2
around x = 0.

(b) Find explicitly the Taylor series of f(x) = arcsin x around x = 0.

(c) What is the radius of convergence R of the power series in (b)?

(d) Is f(x) = arcsin x defined on the interval you found in (c), i.e. (−R,R)?

Hint: (1 + x)k =

∞∑
n=0

(k
n

)
xn = 1 + kx+

k(k − 1)

2!
x2 +

k(k − 1)(k − 2)

3!
x3 + · · ·+

k(k − 1) · · · (k − n+ 1)

n!
xn + · · · .

d

dx
arcsinx =

1
√
1− x2

. Grading: 3+3+3+1=10 points

Solution: Grader: emre.baran@ug.bilkent.edu.tr

(a) Here
1√

1− x2
= (1 + (−x2))−

1
2 , and using the Binomial series formula given in the hint we get
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3!

(
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or
1√

1− x2
= 1 +

∞∑
n=1

1 · 3 · 5 · · · (2n− 1)

2n · n!
x2n.

(b) From the hint we know that integrating the above series term by term from zero to x will give the
Taylor series of arcsinx.

arcsinx = x+
∞∑
n=1

1 · 3 · 5 · · · (2n− 1)

(2n+ 1) · 2n · n!
x2n+1.

(c) Here an =
1 · 3 · 5 · · · (2n− 1)

(2n+ 1) · 2n · n!
x2n+1. So

lim
n→∞

∣∣∣∣an+1

an

∣∣∣∣ = lim
n→∞

(2n+ 1)2 x2

(2n+ 3) · 2 · (n+ 1)
= x2 < 1 for convergence.

Hence the radius of convergence is 1.

(c) Yes!


