STAT /MA 41600
In-Class Problem Set #24: October 11, 2017
Solutions by Mark Daniel Ward

Problem Set 24 Answers

la. We have P(Y > 1/2) = flo/oz TeWdy = —e ™[>, , = e ? =0.0302.
1b. We have P(0 <Y < 1/3) = [[*7e ™ dy = —e™|)5) = 1 — 77/ = 0.9030.

2a. We have f02(k;)(2 —z)(3—x)dr = fo )(6 — b5z + x?) dx = (k)(6x — 5x*/2 + 2%/3)|2_, =
(k)(14/3). So we need k = 3/14.

2b. We have P(1 < X < 2) = [*(3/14)(2 — 2)(3 — 2) dz = [*(3/14)(6 — 5z + 22) dz =
(3/14)(62 — 52%/2 + 2%/3)|>_, = (3/14)(14/3 — 23/6) = (3/14)(5/6) = 5/28.

3a. For a > 0, we have Fy(a) = P(Y <a) = P(0<Y <a) = [[Te™dy = —e ™[s_; =
1 —e ™. For a <0, we have Fy(a ) 0.

3b. For 0 < a < 2, we have Fx(a) = [ (k)(2—2)(3 —z)de = [} (3/14)(6 — 5z + 2?) dx =
(3/14)(6x — bx?/2 —{—:)33/3) “, = ( /14)(6a — 5a2/2 + a3/3). For a <0, we have Fx(a) = 0.
For a > 2, we have Fx(a) = 1.

da. We have P(|Y — 1/4] < 1/8) = P(1/8 <Y < 3/8) = [P 7e ™ dy = —e ™25 o =
e~ T/8 — e721/8 = ().3444.

4b. We have 1/2 = [['7e ™ dy = —e™™[¢_; = 1 — ™. So we have e”™ = 1/2, and thus
—7a =1n(1/2). So we conclude that the median is a = (1/7) In(2) = 0.0990.



