MATHEMATICAL ANALYSIS
PROBLEMS LIST 9
7.12.09

(1) Let
e —1
e 2km, keZ
f(x) =< cosz — 1 v# 2k, k€2,
A o x=0.
For which A does the derivative f’(0) exist and how much is it?

(2) Let
z? — 7

km k € Z
flz) = . x ¢ {km; k € Z},
Ay . x=km, kel
For which k£ € Z and Ay do the derivatives f’(k7) exist and how much are they?
(3) Let

sinx — 1

F@) =4 cota v ¢ {kr+ 5k € Z},
Ak : ZEZIC’/T—'—%,]CEZ.
For which Ay (k € Z) do the derivatives f'(km + 7) exist and how much are they?

(4) Let
z(z —1)(z — 2)(x — 3) oy
flz) = sin(mz) ’
r? —2r . =17
Compute f’(z) for those = € Z, for which it exists.
(5) Let
e —1
0
flz) = x =70,
1 x = 0.
Compute f(0).
(6) Let
cos(mx) + 1
—_— Z
flx) = sin(7z) ¢ 2,
- .z el
Compute f'(z) for those = € Z, for which it exists.
(7) Let
e3 — 3e” + 2
_— 0
flz) = a2 70
A o ox=0.

For which A does the derivative f'(0) exist and how much is it?

1



(8) Compute the derivative of order 3 of the function f, given by the formula:
(@) (+1)°% (b)) 2°—4a®+4, (o)

Y

l1—-x
@) @dlogz, (e e () (+1)%
(8) e, (h) log(a?), i) (z-7)
(9) Derive the formula for the derivative of order n for the function f given by the
formula:
(a) log(z'%), (b) zlog(z), (¢) Vo,
1 —
@ sw’(@), () ;.. (O wen
(g) sin(dz),  (h) 27, i) e,
) o4t () ate

(10) Prove that

(11) Compute approximate values of the following expressions, using the three initial
terms (zeroth, first and second) of appropriately set up Taylor series. Estimate
the error of the approximation using the Taylor’s formula:

(a) V24, (b) /126, (c) V126,
(d) sin(lio), (e) arctan(ll—o), (f) /50.



