
1 ERGASIA I

JEMA 1

1. Apì to biblÐo tou J. Rassi� sel. 202, Ask. 1 breÐte thn peristrof 

(strof ) rot ~F (x, y, z)
(
Curl ~F (x, y, z)

)
kai thn apìklish div ~F (x, y, z)

tou dianusmatikoÔ pedÐou

2. DeÐxte ìti h sun�rthsh z = sin y
x epalhjeÔei th diaforik  exÐswsh

y z′y + xz′x = 0,

3. Na brejoÔn ta topik� akrìtata thc sun�rthshc apì to biblÐo tou Rassi�

J. sel. 290, Ask.1

4. breÐte tic merikèc parag¸gouc z′x, z
′
y apì thn exÐswsh

eyz + y2 = xz

5. BreÐte thn par�gwgo thc f(x, y, z) = ex+y2+z3 sto shmeÐo P0(−4, 2, 0)
kat� kateÔjunsh tou dianÔsmatoc ~c = (2,−2, 1)

6. UpologÐste to diplì olokl rwma
∫ ∫

D yxdxdy, ìpou D : y ≤ x +

1, y ≤ −x+ 1, y ≥ 0

7. UpologÐste to diplì olokl rwma se polikèc suntetagmènec
∫ ∫

D
dxdy√
x2+y2

,

ìpou D : y, x ≥ 0, x2 + y2 ≤ 49.

JEMA 2

1. Apì to biblÐo tou J. Rassi� sel. 203, Ask. 3 BreÐte thn peristrof 

(strof ) rot ~F (x, y, z)
(
Curl ~F (x, y, z)

)
kai thn apìklish div ~F (x, y, z)

tou dianusmatikoÔ pedÐou

2. DeÐxte ìti h sun�rthsh z = e
x
y epalhjeÔei th diaforik  exÐswsh

z′y + xz′′xx = 0
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3. Na brejoÔn ta topik� akrìtata thc

f(x, y) = x2 + xy + y2 + x− 4y + 7

4. BreÐte tic merikèc parag¸gouc z′x, z
′
y apì thn exÐswsh

ey
4z + x5 = yz

5. BreÐte thn par�gwgo thc f(x, y, z) = exy
2
+z3 sto shmeÐo P0(4,−2, 0)

kat� kateÔjunsh tou dianÔsmatoc ~c = (1,−2, 2)

6. UpologÐste to diplì olokl rwma
∫ ∫

D xydxdy, ìpou D : y = x2, x =

y2

7. UpologÐste to diplì olokl rwma se polikèc suntetagmènec
∫ ∫

D

√
x2 + y2dxdy,

ìpou D : y ≥ 0, x2 + y2 ≤ 81.

JEMA 3

1. Apì to biblÐo tou J. Rassi� sel. 290, Ask. 1 na brejoÔn ta topik�

akrìtata thc sun�rthshc

2. DeÐxte ìti h sun�rthsh z = e
x
y epalhjeÔei th diaforik  exÐswsh

z′y + xz′′xx = 0

3. BreÐte tic merikèc parag¸gouc z′x, z
′
y apì thn exÐswsh

sin yz + z5 = x4

4. BreÐte thn par�gwgo thc f(x, y, z) = cosx+y6z7 sto shmeÐo P0(0, 2, 3)

kat� kateÔjunsh tou dianÔsmatoc ~c = (−4, 3, 0).

5. BreÐte thn peristrof  kai thn apìklish tou dianusmatikoÔ pedÐou

~F (x, y, z) = (x+ y3)~i− y4z~j + z3~k

6. UpologÐste to diplì olokl rwma
∫ ∫

D(x + y2)dxdy, ìpou D : 0 ≤
x ≤ 2, y = x, y = 2x
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7. UpologÐste to diplì olokl rwma se polikèc suntetagmènec
∫ ∫

D
3
√

x2 + y2dxdy,

ìpou D : y, x ≥ 0, x2 + y2 ≤ 100.

JEMA 4

1. Apì to biblÐo tou J. Rassi� sel. 246, Ask. 10 breÐte tic merikèc

parag¸gouc z′x, z
′
y

2. DeÐxte ìti h sun�rthsh z = e
x
y epalhjeÔei th diaforik  exÐswsh

z′y + xz′′xx = 0

3. Na brejoÔn ta topik� akrìtata thc f(x, y) = 2y2 − 7x+ x2 − xy + 1.

4. BreÐte thn par�gwgo thc f(x, y, z) = sinx+4y33z sto shmeÐo P0(0, 2, 3)

kat� kateÔjunsh tou dianÔsmatoc ~c = (0,−3, 4).

5. BreÐte thn peristrof  kai thn apìklish tou dianusmatikoÔ pedÐou

~F (x, y, z) = x4~i− (z + y2)~j + xz4~k

6. UpologÐste to diplì olokl rwma
∫ ∫

D(x+ y)dxdy, ìpou D : y =

−x2, y = x− 2

7. UpologÐste to diplì olokl rwma se polikèc suntetagmènec
∫ ∫

D

√
x2 + y2dxdy,

ìpou D : y ≥ 0, x2 + y2 ≤ 81.

8. UpologÐste to diplì olokl rwma se polikèc suntetagmènec
∫ ∫

D
4
√
x2 + y2dxdy,

ìpou D : y ≥ 0, x2 + y2 ≤ 4.

JEMA 5

1. DeÐxte ìti h sun�rthsh z = e
2y
x epalhjeÔei th diaforik  exÐswsh

yz′′yy + 2z′x = 0

2. Na brejoÔn ta topik� akrìtata thc f(x, y) = 4(x− 3)2 + 2xy + 1
2y

2.

3. BreÐte tic merikèc parag¸gouc z′x, z
′
y apì thn exÐswsh

cos(x+ z)− 2xy4 = z3
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4. BreÐte thn par�gwgo thc f(x, y, z) = sin y2+ex
2+z sto shmeÐo P0(1, 0,−2)

kat� kateÔjunsh tou dianÔsmatoc ~c = (2,−2, 1).

5. Apì to biblÐo tou J. Rassi� sel. 203, Ask. 3 breÐte thn peristrof 

(strof ) rot ~F (x, y, z)
(
Curl ~F (x, y, z)

)
kai thn apìklish div ~F (x, y, z)

tou dianusmatikoÔ pedÐou

6. Apì to biblÐo tou J. Rassi� sel. 393, Ask. 5 upologÐste to diplì

olokl rwma

7. UpologÐste to diplì olokl rwma se polikèc suntetagmènec
∫ ∫

D
dxdy√
x2+y2

,

ìpou D : y ≥ 0, x2 + y2 ≤ 64.

JEMA 6

1. DeÐxte ìti h sun�rthsh z = xy + x cos y
x epalhjeÔei th diaforik  exÐ-

swsh

xz′x + yz′y = xy + z

2. Apì to biblÐo tou J. Rassi� sel. 290, Ask. 1 na brejoÔn ta topik�

akrìtata thc sun�rthshc

3. BreÐte tic merikèc parag¸gouc z′x, z
′
y apì thn exÐswsh

cos(x2 − 3z4)− 2x7y8 = 4z9 (∗).

4. BreÐte thn par�gwgo thc f(x, y, z) = sin z5 + 4x4y2 sto shmeÐo

P0(1, 3, 0) kat� kateÔjunsh tou dianÔsmatoc ~c = (−2, 2, 1).

5. BreÐte thn peristrof  kai thn apìklish tou dianusmatikoÔ pedÐou

~F (x, y, z) = y cosx~i− cos y2~j + z2~k

6. UpologÐste to diplì olokl rwma
∫ ∫

D x2ydxdy, ìpou D : y =

9− x, y = 2x, x = 0

7. UpologÐste to diplì olokl rwma se polikèc suntetagmènec
∫ ∫

D
dxdy

3
√

x2+y2
,

ìpou D : 0 ≤ y ≤ x, x2 + y2 ≤ 36.
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JEMA 7

1. DeÐxte ìti h sun�rthsh z = ln(x2 + y2), epalhjeÔei th diaforik  exÐ-

swsh Laplace sto epÐpedo R2 :

f ′′xx + f ′′yy = 0

2. Na brejoÔn ta topik� akrìtata thc

f(x, y) = 2x2 + y3 + 16x− 12y − 7

3. BreÐte tic merikèc parag¸gouc z′x, z
′
y apì thn exÐswsh

eyz + y2 = xz

4. BreÐte thn par�gwgo thc f(x, y, z) = ex+y2+z3 sto shmeÐo P0(−4, 2, 0)
kat� kateÔjunsh tou dianÔsmatoc ~c = (2,−2, 1).

5. Apì to biblÐo tou J. Rassi� sel. 202, Ask. 1 breÐte thn peristrof 

(strof ) kai thn apìklish tou dianusmatikoÔ pedÐou

6. UpologÐste to diplì olokl rwma
∫ ∫

D xydxdy, ìpou D : y =

4− x, y = x, x = 0

7. UpologÐste to diplì olokl rwma se polikèc suntetagmènec
∫ ∫

Ω
ydxdy√
x2+y2

,

ìpou D : x, y ≥ 0, x2 + y2 ≤ 1.

JEMA 8

1. DeÐxte ìti h sun�rthsh z = sin y
x epalhjeÔei th diaforik  exÐswsh

y z′y + xz′x = 0

2. Na brejoÔn ta topik� akrìtata thc

f(x, y) = 2x2 + y3 + 16x− 12y − 7
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3. BreÐte tic merikèc parag¸gouc z′x, z
′
y apì to biblÐo tou J. Rassi� sel.

246, Ask. 10

4. BreÐte thn par�gwgo thc f(x, y, z) = sin 3x − 5(y2 + z3) sto shmeÐo

P0(0, 2, 3) kat� kateÔjunsh tou dianÔsmatoc ~c = (0,−3, 4).

5. BreÐte thn peristrof  kai thn apìklish tou dianusmatikoÔ pedÐou

~F (x, y, z) = x2y~i+ yz~j + z~k

6. Apì to biblÐo tou J. Rassi� sel. 393, Ask. 3 upologÐste to diplì

olokl rwma

7. UpologÐste to diplì olokl rwma se polikèc suntetagmènec
∫ ∫

Ω
ydxdy√
x2+y2

,

ìpou D : x, y ≥ 0, x2 + y2 ≤ 16.

JEMA 9

1. Apì to biblÐo tou J. Rassi� sel. 290, Ask. 1 na brejoÔn ta topik�

akrìtata thc sun�rthshc

2. DeÐxte ìti h sun�rthsh z = cos(xy) epalhjeÔei th diaforik  exÐswsh

z′′xx − z′′yy = (x2 − y2)z,

3. BreÐte tic merikèc parag¸gouc z′x, z
′
y apì thn exÐswsh

cos(zy3) + 2z4 = sinx

4. BreÐte thn par�gwgo thc f(x, y, z) = sin z + 3x2y5z2 sto shmeÐo

P0(3, 2, 0) kat� kateÔjunsh tou dianÔsmatoc ~c = (3, 0,−4).

5. BreÐte thn peristrof  kai thn apìklish tou dianusmatikoÔ pedÐou

~F (x, y, z) = sinx~i− (y2 − z5)~j − 2z5~k

6. Apì to biblÐo tou J. Rassi� sel. 393, Ask. 5 upologÐste to diplì

olokl rwma

6



7. UpologÐste to diplì olokl rwma se polikèc suntetagmènec
∫ ∫

Ω
dxdy√
x2+y2

,

ìpou D : y ≥ 0, x2 + y2 ≤ 25.

JEMA 10

1. DeÐxte ìti h sun�rthsh z = cos x
y epalhjeÔei th diaforik  exÐswsh

xz′x + yz′y = 0

2. Na brejoÔn ta topik� akrìtata thc f(x, y) = 6x2 + y2− 4xy+20y+1

3. BreÐte tic merikèc parag¸gouc z′x, z
′
y apì thn exÐswsh

cos y3z + 2z4 = sinx

4. BreÐte thn par�gwgo thc f(x, y, z) = cos 3x + 2y4z5 sto shmeÐo

P0(0, 4, 2) kat� kateÔjunsh tou dianÔsmatoc ~c = (−2, 1, 2).

5. Apì to biblÐo tou J. Rassi� sel. 203, Ask. 3 breÐte thn peristrof 

(strof ) rot ~F (x, y, z)
(
Curl ~F (x, y, z)

)
kai thn apìklish div ~F (x, y, z)

tou dianusmatikoÔ pedÐou

6. UpologÐste to diplì olokl rwma
∫ ∫

D(x+y2)dxdy, ìpou D : y =

2− x, y = x, x = 0

7. UpologÐste to diplì olokl rwma se polikèc suntetagmènec
∫ ∫

D
xdxdy√
x2+y2

,

ìpou D : x ≥ 0, x2 + y2 ≤ 49.

JEMA 11

1. DeÐxte ìti h sun�rthsh z = ex
2+y3 epalhjeÔei th diaforik  exÐswsh

z′′xx + z′′yy = (2 + 4x2 + 6y + 9y4)z

2. Apì to biblÐo tou J. Rassi� sel. 246, Ask. 10 breÐte tic merikèc

parag¸gouc z′x, z
′
y

3. Na brejoÔn ta topik� akrìtata thc sun�rthshc

f(x, y) = 3y2 + y(11− x) + x2 + 1
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4. BreÐte thn par�gwgo thc f(x, y, z) = sin z−7x4e2y sto shmeÐo P0(1, 3, 0)

kat� tou dianÔsmatoc ~c = (−2, 2, 1).

5. BreÐte thn peristrof  (strof ) kai thn apìklish tou dianusmatikoÔ

pedÐou apì to biblÐo tou J.Rassi� sel. 202, Ask. 1

6. UpologÐste to diplì olokl rwma
∫ ∫

D xy2dxdy, ìpou D : y =

1− x, y = x, y = 0

7. UpologÐste to diplì olokl rwma se polikèc suntetagmènec
∫ ∫

D
dxdy√

1−x2−y2
,

ìpou D : x, y ≥ 0, x2 + y2 ≤ 1.

JEMA 12

1. Apì to biblÐo tou J. Rassi� sel. 290, Ask. 1 na brejoÔn ta topik�

akrìtata thc sun�rthshc

2. DeÐxte ìti h sun�rthsh z = sin y2

x epalhjeÔei th diaforik  exÐswsh

y z′y + 2xz′x = 0

3. BreÐte tic merikèc parag¸gouc z′x, z
′
y apì thn exÐswsh

cos(zy3) + 2z4 = sinx

4. BreÐte thn par�gwgo thc f(x, y, z) = cos 5z + 3x2y5 sto shmeÐo

P0(3, 2, 0) kat� kateÔjunsh tou dianÔsmatoc ~c = (3, 0,−4).

5. BreÐte thn peristrof  kai thn apìklish tou dianusmatikoÔ pedÐou

~F (x, y, z) = sinx~i− (y2 − z5)~j − 2z5~k

6. UpologÐste to diplì olokl rwma
∫ ∫

D xy2dxdy, ìpou D : y =

1− x, y = x, x = 0

7. UpologÐste to diplì olokl rwma
∫ ∫

D x2ydxdy, ìpou D : y =

8− x2, y = x2
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8. UpologÐste to diplì olokl rwma se polikèc suntetagmènec
∫ ∫

D
dxdy√
x2+y2

,

ìpou D : 0 ≤ x ≤ y, x2 + y2 ≤ 25.

JEMA 13

1. DeÐxte ìti h sun�rthsh z = sin y2

x epalhjeÔei th diaforik  exÐswsh

y z′y + 2xz′x = 0

2. BreÐte tic merikèc parag¸gouc z′x, z
′
y apì thn exÐswsh

cos(zy3) + 2z4 = sinx

3. Apì to biblÐo tou J. Rassi� sel. 290, Ask. 1 na brejoÔn ta topik�

akrìtata thc sun�rthshc

4. BreÐte thn par�gwgo thc f(x, y, z) = sin z + 3(x2y5 + 1) sto shmeÐo

P0(3, 2, 0) kat� kateÔjunsh tou dianÔsmatoc ~c = (−3,−4, 0)

5. BreÐte thn peristrof  kai thn apìklish tou dianusmatikoÔ pedÐou

~F (x, y, z) = sin 4x~i− (y6 + z3)~j − xz4~k

6. UpologÐste to diplì olokl rwma
∫ ∫

D(x+2y)dxdy, ìpou D : y =

x, y = 3x, x = 3

7. UpologÐste to diplì olokl rwma se polikèc suntetagmènec
∫ ∫

Ω
dxdy√
x2+y2

,

ìpou D : x, y ≥ 0, x2 + y2 ≤ 64.

JEMA 14

1. DeÐxte ìti h sun�rthsh z = cosx + (y − x) sin y epalhjeÔei th dia-

forik  exÐswsh

cos y z′′xx − cosx z′′yx = 0

2. Na brejoÔn ta topik� akrìtata thc

f(x, y) = 2x2 + y3 + 16x− 12y − 7
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3. BreÐte tic merikèc parag¸gouc z′x, z
′
y apì thn exÐswsh

sin(z − y2)− 7z3 = sin 3x

4. BreÐte thn par�gwgo thc f(x, y, z) = ex+y2+z3 sto shmeÐo P0(−4, 2, 0)
kat� kateÔjunsh tou dianÔsmatoc ~c = (2,−2, 1)

5. BreÐte thn peristrof  (strof ) kai thn apìklish tou dianusmatikoÔ

pedÐou apì to biblÐo tou J.Rassi� sel. 202, Ask. 1

6. UpologÐste to diplì olokl rwma
∫ ∫

D x2ydxdy, ìpou D : y =

8− x2, y = x2

7. UpologÐste to diplì olokl rwma se polikèc suntetagmènec
∫ ∫

D

√
x2 + y2dxdy,

ìpou D : x2 + y2 ≤ 4.

JEMA 15

1. Apì to biblÐo tou J. Rassi� sel. 202, Ask. 1 breÐte thn peristrof 

(strof ) rot ~F (x, y, z)
(
Curl ~F (x, y, z)

)
kai thn apìklish div ~F (x, y, z)

tou dianusmatikoÔ pedÐou

2. DeÐxte ìti h sun�rthsh z = cos y
x epalhjeÔei th diaforik  exÐswsh

yz′y + xz′x = 0

3. Na brejoÔn ta topik� akrìtata thc sun�rthshc apì to biblÐo tou Rassi�

J. sel. 290, Ask.1

4. breÐte tic merikèc parag¸gouc z′x, z
′
y apì thn exÐswsh

ey
2z + xy4 = z7

5. BreÐte thn par�gwgo thc f(x, y, z) = ex+y2+z3 sto shmeÐo P0(−4, 2, 0)
kat� kateÔjunsh tou dianÔsmatoc ~c = (3,−4, 0)

6. Apì to biblÐo tou J. Rassi� sel. 393, Ask. 5 upologÐste to diplì

olokl rwma

7. UpologÐste to diplì olokl rwma se polikèc suntetagmènec
∫ ∫

Ω

√
x2 + y2dxdy,

ìpou D : y ≥ 0, x2 + y2 ≤ 16.
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