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Ratkaisut harjoitus 3
47. viikko 2008

1. a) Ratkaisemalla
1∫
0

x2−x+1
c dx = 1 saadaan, että c = 5

6

b) P (X > 3
4) = 1−

3
4∫
0

6
5(x2 − x+ 1)dx ≈ 0.269

c) E(X)=
1∫
0
x6

5(x2 − x+ 1)dx = . . . = 0.5

E(X2) =
1∫
0
x2 6

5(x2 − x+ 1)dx = . . . = 17
50

Var(X) = E(X2)− (E(X))2 = 0.09

2. Y = X3; X = y1/3 = g(y); g′(y) = 1
3y
− 2

3 , joten
fY (y) = fX [g(y)] |g′(y)| = 1

27 , 0 < y < 27.

3. fY (y) = fX [g(y)] |g′(y)| = 1×
∣∣∣−1

2e
− y2
∣∣∣ = 1

2e
− y2 , y > 0.

Eli Y ∼ Khi2(2).

4. g(y) = y2, g′(y) = 2y
fY (y) = fX [g(y)] |g′(y)| = 1

8y
5e−

y2
2 , 0 < y <∞

5. FY (Y ) = P (Y ≤ y) = P (eX ≤ y) = P (X ≤ lny) = FX(lny)
fY (y) = F ′Y (y) = F ′X(lny) 1

y = fX(lny) 1
y = 1

yσ
√

2πe
− 1

2σ2 (lny−µ)2

6. a) fY (y) = 1
2ry

1
r
−1, −1 ≤ y ≤ 1

b) P (Y ≤ y) = P (Xr ≤ y) = P (0 ≤ Xr ≤ y) = P (−y
1
r ≤ X ≤ y

1
r ) = FX(y

1
r ) −

FX(−y
1
r ) = y

1
r

fY (y) = F ′Y (y) = 1
ry

1
r
−1, 0 ≤ y ≤ 1

7. MX(t) = MY (t) = 1
1−t , t < 1

a) MU (t) = E(etU ) = E(et(X+Y )) = E(etX)E(etY ) = ( 1
1−t)

2

U ∼ Gamma(2, 1)
b) fU (u) = xe−x

c) E(U) = Var(X) =2

8. a) X ∼ N(5µ− 160
9 ,

25σ2

81 )

b) a ≈ 32.22 ja b ≈ 35.


