
5 lebxz - 4 itpi`2011 hqebe`a 17 libxz:gkd zear z` ayg
F = −y2î+ x2ĵ dqtil`d ly oeilrd ivgd jxe`l
x2

9
+

y2

4
= 1 .oeryd oeeik itl

W =

ˆ

L

−→
F
−→
dr =

ˆ

L

−y2dx+ x2dy :divfixhnxt dyrp
x = 3 cos t; dx = −3 sin t

y = 2 sin t; dy = 2 cos t

0 ≤ t ≤ π:okl (oeryd oeeik bp df ik) 0 r π-n ux t xy`k
W =

ˆ

0

π

−4 sin2 t (−3 sin t) + 9 cos2 t (2 cos t) dt

=

ˆ

0

π

12 sin3 t+ 18 cos3 tdt

= −12

ˆ 0

π

(

1− sin2 t
)

d (cos t) + 18

ˆ 0

π

(

1− sin2 t
)

d (sin t)

= −12

(

cos t−
cos3 t

3

)

|0π + 18

(

sin t−
sin3 t

3

)

|0π = −16 libxz:ieewd lxbhpi`d z` ayg
ˆ

C

−→
F
−→
dr

1



:xy`k
−→
F = x2 î+ xyĵ + z2k̂:divfixhnxt i"r oezp C xy`k

r (t) = sin t · î+ cos t · ĵ + t2k̂

0 ≤ t ≤
π

2.(oeryd oeeik bp ,iaeigd oeeika) xhnxtd ziilr oeeika
dr = cos t · î− sin t · ĵ + 2tk̂ :f`

ˆ

C

−→
F
−→
dr =

ˆ

π

2

0

sin2 t · cos t− sin2 t cos t+ 2t5 =
2

6
t6|

π

2

0
=

π6

192oixb htyn
ˆ

C

−→
F
−→
dr =

¨

D

(Qx − Py) dxdy :md htynl mi`pzd
Q (x, y) , P (x, y) ∈ C1 .1.miwlgl wlg mewr - C eztyy inin-e megz D .2.el`nyn `vnp D megzdy jk C ly iaeigd oeeikd z` mixibn .3libxzz` oixb htyn zervn`a ayg

ˆ

C

(

y + e
√
x
)

dx+
(

2x+ cos
(

y2
))

dy:zenewrd oia megzd zty `ed C xy`k
x = y2

y = x2 oexzt
I =

¨

D

(2− 1) dxdy =

ˆ

1

0

ˆ

√
x

x2

dxdy =
1

3

2



libxz
ˆ

C

2
(

x2 + y2
)

dx+ (x+ y)
2
dy:md eiewewy yleyn `ed C xy`k

C = (1, 3)

B = (2, 2)

A = (1, 1) .(A → B → C → A) iaeig epeeike
I =

¨

D

Qx − Pydxdy

=

¨

D

2x+ 2y − 4ydxdy

= 2

¨

D

(x− y)ds :md mieewd
AB : y = x

BC : y = 4− x

CA : x = 1 :f`
I = 2

ˆ

2

1

ˆ

4−x

x

x− ydxdy = −
4

3oixb htyn itl ghy aeyig:`ed D seb ly ghyd
¨

D

1 · dxdy =

ˆ

∂D

P (x, y) dx+Q (x, y) dy miiwzne
1 =

∂Q

∂x
−

∂P

∂y:Qe P xear oda ynzydl zegep ze`nbe 3 yi
P = 0, Q = x ⇒

ˆ

C

xdy

P = −y, Q = 0 ⇒ −

ˆ

C

ydx

P = −
1

2
y, Q =

1

2
x ⇒

1

2

ˆ

−ydx+ xdy
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libxz:dqtil` i"r labend megz ly ghy eayg
x = a cos t

y = b sin t

0 ≤ t ≤ 2π 1 dhiy
S =

ˆ

2π

0

a cos t
d (b sin t)

dt
dt

= ab

ˆ

2π

0

cos2 tdt

= ab

ˆ

2π

0

1 + cos 2t

2
dt

=
ab

2

ˆ 2π

0

1 + cos 2tdt

=
ab

2

(

t+
sin 2t

2

)

|2π
0

= abπ 2 dhiy
S = −

ˆ

2π

0

b sin t ·
d (a cos t)

dt
dt = −ab

ˆ

2π

0

− sin2 tdt

=
ab

2

ˆ

2π

0

1− cos 2t

2
dt = abπ 3 dhiy

S =
1

2

ˆ

2π

0

−ydx+ xdy =
1

2
(abπ + abπ) = abπ libxzlxbhpi`l yi dkxe`ly (oixb htyn i`pzl dni`zn) dheyt dxebq dnewr `vn

ˆ

C

1

3
y3dx+

(

x−
1

3
x3

)

dy .ilniqwn jxr
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oexzt
I =

¨

D

Qx − Pyds =

¨

D

(

1− x2 − y2
)

dxdylbrnl uegn zililye digid lbrn jeza ziaeig 1 − x2 − y2 divwpetdy al miyplbrn `ed C okle ,digid lebir `ed D xy`k `ed ilniqwn jxrd okle digid.digidlibxz:ieew lxbhpi` aygp
ˆ

C

xe−2xdx+
(

x4 + 2x2y2
)

dy:milbrnd ipy oia `elkd megzd zty `id C xy`k
x2 + y2 = 1

x2 + y2 = 4 :megzd

I =

¨

D

Qx − Pyds

=

¨

D

(

4x3 + 4xy2 − 0
)

ds

=

¨

D

4x
(

x2 + y2
)

ds

=

ˆ

2π

0

ˆ

2

1

4r cos θ · r2 · rdrdθ = 0 htynm`
F (x, y, z) = (P, Q, R)
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:milewy mi`ad mi`pzd f` V megza sivx dymiiwzn V a xebq C lelqn lkl .1
ˆ

C

−→
F
−→
dr = 0 :inin ea

ˆ

Pdx+Qdy = 0 .xnyn dy F .2:miiwzny jk V a u (x, y, z) ∈ C1 'wpet zniiw .3
∇u = F

ˆ

A→B

−→
F
−→
dr = u (b)− u (a).F ly l`ivphetd z`xwp uf` xyw heyt V m` .4
−→
∇ ×

−→
F =

−→
0(curl (F ) e` rot (F ) mb `xwp ∇× F )libxzdyd m`d

F (x, y, z) = (yz, xz + 2y, xy + 1).ely l`ivphetd z` ayg ,ok m` ?xnynoexzt:xnyn `ed m`d weap
∇× F =

∣

∣

∣

∣

∣

∣

î ĵ k̂
∂
∂x

∂
∂y

∂
∂z

yz xz + 2y xy + 1

∣

∣

∣

∣

∣

∣

= (x− x) î+ (y − y) ĵ + (z − z) k̂ = 0
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.xyw heyt megza xnyn dyd okl
u (x, y, z) =

ˆ

P (x, y, z)dx = xyz +G (y, z)

∂u

∂y
= Q

∂G

∂y
+ xz = xz + zy

Gy = 2y

G = y2 +H (z)

u = xyz + y2 +H (z)

∂u

∂z
= R

xy +Hz = xy + 1

Hz = 1

H = z + c

u = xyz + y2 + z + c
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