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1. Calculate

a)
∫ 3
2

(∫ 1
0 6xy dx

)
dy,∫ 3

2

(∫ 1
0

6xy dx
)
dy =

∫ 3
2

3x2y|10 dy =
∫ 3
2

3y dy = 3y2/2|32 = 27/2− 12/2 = 15/2.

b)
∫ 3
1

(∫ 1
−2(4x

3 + 6xy2) dy
)
dx,∫ 3

1

(∫ 1
−2

(4x3 + 6xy2) dy
)
dx =

∫ 3
1

(4x3y + 2xy3)|1−2 dx =

=
∫ 3
1

(4x3 + 2x+ 8x3 + 16x) dy = (3x4 + 9x2)|31 = 312.

c)
∫ 1
0

∫ π
0 e

x sin y dy dx,∫ 1
0

∫ π

0
ex sin y dy dx =

∫ 1
0
−ex cos y|π0 dx =

∫ 1
0

2ex dx = 2ex|10 = 2e− 2.

d) limn→∞
∫ 1
0

∫ 1
0 x

nyn dx dy,

lim
n→∞

∫ 1
0

∫ 1
0
xnyn dx dy = lim

n→∞

∫ 1
0
xnyn/(n+ 1)|10 dy =

= lim
n→∞

∫ 1
0
yn/(n+ 1) dy = limn→∞y

n+1/(n+ 1)2|10 = lim
n→∞

1/(n+ 1)2 = 0.

e)
∫ ∫

D
xy2 dx dy, where D is a subset of R2 between curves y = x2 and y = x3.∫ ∫

D

xy2 dx dy =
∫ 1
0

∫ x3

x2
xy2 dy dx =

∫ 1
0
xy3/3|x

3

x2 dx =

=
1
3

∫ 1
0
x10 − x7 dx =

1
3

(x11/11− x9/9)|10 =
1
3

(1/11− 1/9) = 2/297.

f)
∫ ∫

D
(6x+ 2y2) dx dy, where D is a subset of R2 between curve y = x2 and line x+ y = 2.∫ ∫

D

(6x+ 2y2) dx dy =
∫ 1
−2

∫ 2−x
x2

(6x+ 2y2) dy dx =
∫ 1
−2

(6xy + 2y3/3)|2−xx2 dx =

=
∫ 1
−2

(−2x6/3−20x3/3−2x2+4x+16/3) dx = (−2x7/21−5x4/3−2x3/3+2x2+16x/3)|1−2 = 117/7.

g)
∫ 1
0

∫ x3
0 ey/x dy dx,

∫ 1
0

∫ x3

0
ey/x dy dx =

∫ 1
0
xey/x|x

3

0 dx =
∫ 1
0

(
xex

2
− x
)
dx = (ex(x− 1)− x2/2)10 = −1/2 + 1 = 1/2.
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2. Knowing that ∫ ∞
−∞

e−x
2
dx =

√
π

find

a) 1√
2π

∫∞
−∞ e−

x2
2 dx,

We put x = t
√

2, so dt/dx = 1/
√

2, and also t→ ±∞, when x→ ±∞, thus

1√
2π

∫ ∞
−∞

e−
x2
2 dx =

√
2√

2π

∫ ∞
−∞

e−t
2
dt = 1.

b) 1√
2π

∫∞
−∞ xe−

x2
2 dx,

= 0,

because the function is odd.

c) 1
σ
√
2π

∫∞
−∞ x2e−

x2

2σ2 dx, where σ > 0.∫ a

−a
x · x · e−

x2

2σ2 dx = x3e−
x2

2σ2 |a−a + σ2
∫ a

−a
e−

x2

2σ2 = σ2
∫ a

−a
e−

x2

2σ2 dx

Thus,
1

σ
√

2π

∫ ∞
−∞

x2e−
x2

2σ2 dx =
1

σ
√

2π
σ2
∫ ∞
−∞

e−
x2

2σ2 dx =
σ√
2π

√
2σ2π = σ2.

2


