
LOGISMOS I, - Ask seic 10, Luseic

1. (a) Briskome tic paragwgouc

f(x) = sin(x2), f ′(x) = 2x cos(x2), f ′′(x) = 2 cos(x2)− 4x2 sin(x2)

f ′′′(x) = −4x sin(x2)− 8x sin(x2)− 8x3 cos(x2)

kai tic timec touc sto 0

f(0) = 0, f ′(0) = 0, f ′′(0) = 2, f ′′′(0) = 0.

Ara

P3,0(x) =f(0) + f ′(0)(x− 0) +
f ′′(0)

2
(x− 0)2 +

f ′′′(0)

3!
(x− 0)3

=0 + 0(x− 0)2 +
2

2
(x− 0)2 +

0

6
(x− 0)3 = x2.

Omoia briskome
(b) P3,0(x) = 1 + 1

2
x− 1

8
x2 + 3

48
x3

(g) P3,0(x) = 1− x2

(d) P6,0(x) = 1−2(x−1)+3(x−1)2−4(x−1)3+5(x−1)4−6(x−1)5+7(x−1)7

2.

lim
x→0

arcsin(x)

x
= lim

x→0

1√
1−x2

1
= 1.

lim
x→0

sin(x)− x + x3

6

x5
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x→0

cos(x)− 1 + 1
2
x2

5x4
= lim

x→0

− sin(x) + x

20x3

= lim
x→0

− cos(x) + 1

60x2
= lim

x→0

sin(x)

120x
=

1

120
.

lim
x→0

arctan(x2)− x2

x2
= lim

x→0

2x
1+x4 − 2x

2x
= lim

x→0

1
1+x4 − 1

1
= 0.

lim
x→0

esin(x) − 1

x
= lim

x→0

esin(x) cos(x)

1
=

e0 · 1
1

= 1.

3. Etsw y ∈ R stajeropoihmeno. Jewroume thn sunarthsh

f(x) = cos(x + y).

paragwgizontac duo forec briskome

f ′′(x) = − cos(x + y) = −f(x), dhl. f + f ′′ = 0.

Apo to Jewrhma 4 (sel. 264)

f(x) = b sin(x) + a cos(x),

opou

a = f(0) = cos(0 + y) = cos(y), b = f ′(0) = − sin(0 + y) = − sin(y).

Dhl.
cos(x + y) = f(x) = − sin(y) sin(x) + cos(y) cos(x).
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