
LÔseic seir� ask sewn 1

1. Na upologisteÐ h par�gwgoc twn sunart sewn:

k) sin2(3x− 2) → f ′(x) = 2 sin(3x− 2) (sin(3x− 2))′ = 2 sin(3x− 2) cos(3x− 2)(3x− 2)′ =

= 6 sin(3x− 2) cos(3x− 2) = 3 sin(6x− 4).

2. Up�rqei tim  tou b ¸ste h

g(x) =

{
x + b, gia x ≥ 0
cos(x), gia x < 0

, (1)

na eÐnai a) suneq c sto mhdèn kai b) diaforÐsimh sto mhdèn;

Gia na eÐnai suneq c ja prèpei :

lim
x→0−

g(x) = lim
x→0+

g(x) ⇒ lim
x→0

cos(x) = lim
x→0

(x + b) ⇒ 1 = b.

b) Gia na eÐnai diaforÐsimh sto mhdèn ja prèpei

lim
x→0−

g′(x) = lim
x→0+

g′(x) ⇒ lim
x→0−

g(0)− g(x)

0− x
= lim

x→0+

g(x)− g(0)

x− 0
⇒

lim
x→0−

cos(0)− cos(x)

−x
= lim

x→0+

x + b− b

x
⇒ lim

x→0

cos(x)− 1

x
= 1.

To ìrio eÐnai aprosdiìristo (0/0) kai efarmìzoume ton kanìna tou l’ Hospital gia na to broÔme:

lim
x→0

cos(x)− 1

x
= lim

x→0

(cos(x)− 1)′

(x)′
= lim

x→0

− sin(x)

1
= 0.

Epeid  ta pleurik� ìria den eÐnai Ðdia h sun�rthsh den eÐnai diaforÐsimh.

5. DÐnetai h kampÔlh pou èqei thn parametrik  morf : x = t3/3, y = t2/2 me to t na paÐrnei
timèc sto [0, 1]. Na brejeÐ h exÐswsh thc efaptìmenhc eujeÐac gia t0 = 1/2.

Epeid  h kampÔlh eÐnai se parametrik  morf  ja èqoume :

dy

dx
=

(dy/dt)

(dx/dt)
=

(t2/2)′

(t3/3)′
=

t

t2
=

1

t
.
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Gia t0 = 1/2, èqoume (dy/dx) = f ′(x0) = 2. EpÐshc gia t0 = 1/2 èqoume x0 = t30/3 = 1/24 kai
y0 = f(x0) = t20/2 = 1/8. 'Ara :

y = f ′(x0)(x− x0) + f(x0) = 2(x− 1/24) + 1/8 = 2x + 1/24.

6. DÐnetai h kampÔlh x2 +xy− y2 = 1. Na upologisteÐ h exÐswsh thc efaptìmenhc eujeÐac sto
shmeÐo (x, y) = (2, 3).

JewroÔme ìti y = y(x). ParagwgÐzoume kai ta dÔo mèlh kai èqoume:

d

dx

(
x2 + xy − y2

)
= 0 ⇒ 2x + y + x

dy

dx
− 2y

dy

dx
= 0 ⇒ dy

dx
= −2x + y

x− 2y
.

Gia to shmeÐo (x, y) = (2, 3) eÐnai :

dy

dx
= −2x + y

x− 2y
=

7

4
.

'Ara:

y = f ′(x0)(x− x0) + f(x0) =
7

4
(x− 2) + 3 =

7x

4
− 1

2
.

7. DÐnetai h kampÔlh x sin(2y) = y cos(2x). Na upologisteÐ h exÐswsh thc efaptìmenhc eujeÐac
sto shmeÐo (x, y) = (π/4, π/2).

JewroÔme ìti y = y(x). ParagwgÐzoume kai ta dÔo mèlh kai èqoume:

d

dx
(x sin(2y)) =

d

dx
(y cos(2x)) ⇒ sin(2y) + x

d

dx
sin(2y) =

dy

dx
cos(2x)− 2y sin(2x) ⇒

sin(2y) + 2x cos(2y)
dy

dx
=

dy

dx
cos(2x)− 2y sin(2x) ⇒ dy

dx
= − sin(2y) + 2y sin(2x)

2x cos(2y)− cos(2x)
.

Gia to shmeÐo (x, y) = (π/4, π/2) eÐnai :

dy

dx
= − sin(2y) + 2y sin(2x)

2x cos(2y)− cos(2x)
= 2.

'Ara:
y = f ′(x0)(x− x0) + f(x0) = 2(x− π/4) + π/2 = 2x.
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