Calculus (IT) — Homework 6 (Fall 2026)

. Expand f(x) in powers of x.

1
(@ fx) = a-a

() f(x) = In2 - 3x).
(©) f(x) = sin(x?).

. Find fO(0).
(@) f(x) = In2 - 3x).
(b) f(x) = xsin(x?).

(d) f(x) = x?arctan x.

© f) = —— + &,
1-x
(f) f(x) = coshx sinh x.

(c) f(x) = x*arctan x.

@ f(x)= LI e,
1—-x

. Evaluate the limit by using power series.

1 —-cosx sinx — x

= (b) lim =

.
@ lim

. Sum the series.

R 1 3k+1 S 3k 3k—-1
(a) Zﬁx . (b) Zﬁx .
k=0 k=0
. Set f(x) = iy

(a) Expand f(x) in a power series.

(b) Differentiate the series and show that
S n
" -1
; n+1)!

00

. Suppose that the power series Z a;x* and Z bex* converge to the same value for all x € (-, r) with r > 0.

k=0 k=0
Show that a; = by, for all k > 0.

()
. We say that a function f(x) is entire if f(x) = Z ! ( ) x* for all x € R. Find all the entire functions that

satisfy the equation

')+ xf(x) =0



