STAT /MA 41600
Practice Problems: December 5, 2014
Solutions by Mark Daniel Ward

1. a. For 0 < <20, we have fx, (71) = (07‘1{3) (3) (g—é)o (1- ﬂ)3 = (4) (%)4 (20 — x1)3.
Otherwise, fx,,,(z1) = 0.

b. For 0 <z < 20, we have fy, (z2) = (,1,) (&) (2)' (1-2)" = (12) ()" (22)(20 -
zg)?. Otherwise, fx, (r2) = 0.

2. a. We integrate using 1la and get E(X (1)) = 020(1‘1)(4) (%)4 (20 — z1)? dxy = 4.

b. We integrate using 1b and get E(X(y)) = 020(1:2)(12) (%)4 (72)(20 — z9)? dxy = 8.
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3. a. For 0 < x1, we have fX(l)(xl) = (o,il)%e_m/m (1 — e—fcl/lo) (e 1/10) - %(e 1/10)2,
Otherwise, fX(l)(acl) =0.

b. For 0 < x9,
1 0 —XT —X
we have fX(Q)(I'Q) = (1,?,0)1_1067962/10 (1 —e*“/lo) (e*“/w) = %(e 2/10)(1 — e=72/10),
Otherwise, fx, (z2) = 0.

4. a. We integrate using 3a and get E(X(1)) = [;%(21)(3)(e™™/19)? dzy = 5.
b. We integrate using 3b and get E(X(2)) = [, (22)(Z) (e "2/10) (1 — e "2/1%) day = 15.
5. a. The CDF of each of the random variables is, for 0 < a < 1,
Fx(a)=P(X <a)= / 6(x — %) dr = —2a® + 3a”.
0
Thus for 0 < z; < 1,
2
fxo(21) = 0.1.1 fx(@1)(1 = Fx(z1))

= (5,3 ,) (6t =) (1 222 - 3

= 1221 — 1227 — 3623 + 60x] — 2423
Otherwise, fx,,,(z1) = 0.

b. We integrate using 5a and get E(X 1)) = fol (21)(1221— 1223 — 3623 +60x] —242%) day =
13/35.



