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1. Izraqunati I1 =

∫

x arctg
x

x+ 1
dx.

2. Izraqunati I2 =

∫ π/4

0

(cos 2x)3/2 cosxdx.

3. Izraqunati I3 =

∫

dx
(x+ 1)(x−√

x)
.

4. Rexiti diferen
ijalnu jednaqinu y′ =
x

x2 + y2
.

Rexe�a.

1. I1 =







u = arctg
x

x+ 1
, dv = xdx,

du =
dx

2x2 + 2x+ 1
, v = x2/2






=

x2

2
arctg

x

x+ 1
− 1
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∫

x2

2x2 + 2x+ 1
dx

=
x2

2
arctg

x

x+ 1
− 1
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∫

2x2 + 2x+ 1− 2x− 1

2x2 + 2x+ 1
dx =

x2

2
arctg

x

x+ 1
− 1

4

∫

dx+
1

8

∫

4x+ 2

2x2 + 2x+ 1
dx

=
x2

2
arctg

x

x+ 1
− x

4
+

1

8
ln(2x2 + 2x+ 1) + C.

2. I2 =

∫ π/4

0

(1− 2 sin2 x)3/2 cosxdx =

[

sinx = t
cosxdx = dt

]

=

∫ 1/
√
2

0

(1 − 2t2)3/2 dt =
[ √

2t = sinu√
2dt = cosu du

]

=
1√
2

∫ π/2

0

(1− sin2 u)3/2 cosu du =
1√
2

∫ π/2

0

cos4 u du =
1√
2

∫ π/2

0

(

1 + cos 2u

2

)2

du

=
1

4
√
2

∫ π/2

0

(

1 + 2 cos 2u+
1 + cos 4u

2

)

du =
1

4
√
2

(

3

2
u+ sin 2u+

sin 4u

8

) ∣

∣

∣

∣

π/2

0

=
3π

16
√
2
.

3. I3 =

[

x = t2

dx = 2t dt

]

=

∫

2t dt
(t2 + 1)(t2 − t)

=

∫

2 dt
(t2 + 1)(t− 1)

=

∫

dt
t− 1

−
∫

t+ 1

t2 + 1
dt

= ln |t− 1| − 1

2
ln |t2 + 1| − arctgt+ C = ln

√
x− 1√
x+ 1

− arctg
√
x+ C.

4. Data jednaqina je ekvivalentna jednaqini x′ = x2
+y2

x , tj. x′−x = y2

x , xto je Bernulijeva jednaqina, x = x(y).
Mno�e�em te jednaqine sa x i uvoÆe�em smene x2 = z, 2xx′ = z′ svodimo je na linearnu jednaqinu z′−2z = 2y2.
Opxte rexe�e je

z = e
∫
2dy

(

C +

∫

2y2e−
∫
2dy dy

)

= e2y
(

C +

∫

2y2e−2y dy
)

,

∫

2y2e−2y dy =

[

u = 2y2, dv = e−2y dy,
du = 4y dy, v = −e−2y/2

]

= −y2e−2y +

∫

2ye−2y dy =

[

u = 2y, dv = e−2y dy,
du = 2 dy, v = −e−2y/2

]

= −y2e−2y − ye−2y − e−2y/2 + C.

Dakle, opxte rexe�e je

x2 = Ce2y − 1

2

(

2y2 + 2y + 1
)

.
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