STAT /MA 41600
In-Class Problem Set #34: November 4, 2016
Solutions by Mark Daniel Ward
Problem Set 34 Answers
1 2 _ _ 1/2
la. We compute P(X < 1/2) = [V Fr(g)?;}r(zg)xg 1 —2)>tde = 0/ %:ﬁ(l —z)dr =
1/2 12(z* — 2%) dz = 5/16, and since we know 0 < X < 1, it follows that P(X > 1/2) =
1 —5/16 = 11/16. So X is more likely to be larger than 1/2.
1b. We have E(X) = fol(;c)Fr(g?;;ré))x?’—l(l—a:)?‘ldx = [[1203(1—a)dz = [, 12(2*—a*)dx =
12(zY/4 — 29/5)|1_y = 12(1/4 — 1/5) = 3/5.
& :
2a. We have P(X > 1/2 | X > 1/4) = P(X>Pl(/)2(>l/§)>1/4) = Ilzgiiﬁ; The numerator is

11/16, as we saw in la. The denominator is: P(X > 1/4) = f11/4 Fig;:?%ﬁ”(l —x)* tdr =

f11/4 122%(1 — x) de = 243/256. So altogether we get P(X > 1/2 | X > 1/4) = 2411;7/;?6 =
176/243 = 0.7243.
2b. We have P(|X — 1/2| > 2/5) = P(X > 9/10 or X < 1/10) = P(X > 9/10) + P(X <

1 10 1'(342 — _ 1 I'(3+2 _ _ 1 10
1/10) = [,/ F82 a3 11— w)? Vda+ [ ft e (1— ) da = [} 122%(1—2) do+

f9/1o 1222 (1 — x)dx = 37/10000 + 523/10000 = 7/125 = 0.056.

3. We have P(U < X) fof 3+2 x3_1(1 —2)*Vdr du = folful 1222(1 — z) do du =
fo (But — 4u3 + 1) du = 3/5.

Alternatively, we have We have P(U fofo 3+2 2371 — 2)* ! du dx
Jofe1202(1 — @) dude = [, 122%(1 — x) dx = 3/5
4. The probability is (5/6)(1/6)+(5/6)3(1/6)+(5/6)>(1/6)+(5/6)7(1/6)+- - - = (5/6)(1/6)(1+
(5/6)*+(5/6)"+(5/6)5++ ) = (5/6)(1/6)(1+25/36+(25/36)>+(25/36)° + - ) = LU0 —
5/11.




