AMAT113 Calculus IT

Practice Assessment 17
Differentiation and Integration of Power Series

(o]
Term-by-Term Differentiation of Power Series: Suppose that the power series Z ck(x—a)k

k=0
converges on the interval (¢« — R,a + R) for some R > 0, and the function f is defined to be its

sum:

f(z) = ch(x —a)f, re€(a-Ra+R).
k=0

Then the function f is differentiable for z € (a — R,a + R) and we can find f’ by differentiating
the series term-by-term:

f(x) = ikck(x —a)*!', z€(a—R,a+R).
k=1

The resulting series converges absolutely for x € (a — R,a + R).

1. Find a power series representation for the given function by differentiating a known power
series. State the radius of convergence and interval of convergence.

(a) f(z)= (15@2 <Hint f(z) = *2% (1i$)>
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Term-by-Term Integration of Power Series: Suppose that the power series Z ck(x —
k=0
a)* converges on the interval (a — R,a 4+ R) for some R > 0, and the function f is defined
to be its sum:

f(z) = ch(w—a)k, z € (a—R,a+ R).
k=0

Then the function f is integrable and we can find / f(z) dz by integrating the series term-

by-term:
(x _ a) k+1

/f($)dx:;CkM’ x € (a—R,a+ R).

The resulting series converges absolutely for x € (a — R,a + R).

2. Find a power series representation for the given function by integrating a known power series.
State the radius of convergence and interval of convergence.

(a) f(x) =In(1+x)

(¢) f(z) =zln(l+x)

(d) f(z) = arctan(2x)



