STAT /MA 41600
In-Class Problem Set #25: October 16, 2015
Solutions by Mark Daniel Ward

la. We have P(X < 3/4) = f03/4xdx =9/32.

1b. We have P(X < 5/4) = folxdx+f5/4 2—x)dxr =1/2+7/32 = 23/32. An easier method
is to just calculate P(X < 5/4) =1 —P(X >5/4)=1— f5/4 —x)dxr =1-9/32 = 23/32.
lc. For 0 < a < 1, we have Fx(a) = [J'odx = a*2. For 1 < a < 2, we have Fx(a) =
[ade+ [{(2—2)de = 1/2 + ( a*/2 +2a — 3/2) = 1 — (2 — a)¥2; or alternatively
Fx(a)=P(X <a)=1-P(X >a)=1— [*2—a)de =1~ (a¥2—2a+2) = 1—(2—a)¥/2.
So altogether we have

0 for x <0,
Fy(z) 7?/2 for0 <z <1,
xTr) =
. 1-(2-2)Y2 forl<az<?2,
1 for x > 2.

1d. Yes! We have Fx(3/4) = (3/4)%/2 = 9/32 and Fx(5/4) =1 — (2 — 5/4)%/2 = 23/32,

2a. For 0 < a < 4, the triangle where X +Y < a has area ¢*/2, so P(X +Y < a) =
(a%/2)/16 = a?/32. Alternatively, we have [ [[" " 1/16dy dz = a*/32.

2b. For 4 < a < 8, the triangle where X +Y > a has area (8 — a)*2,s0 P(X +Y >a) =
(8 —a)¥2)/16 = (8 — a)*/32. Alternatively, we have f;_4 f;_m 1/16 dy dx = (8 — a)?/32.
Either way, this yields P(X +Y <a) =1— (8 — a)¥32.

2c. For 0 < w < 4, we have Fyy(w) = w?/32, so fw(w) = w/16. For 4 < w < 8, we have
Fy(w) =1— (8 —w)?32, so fiy(w) = —2(8 —w)(—1)/32 = (8 — w)/16. Thus

w/16 for 0 < w < 4,
Jw(w) =< (8—w)/16 for 4 <w < 8,
0 otherwise.

3a. We have P(Y > X) = [7 [*21e™ 3 W dydz = [° 3¢ da = 3/10.
3b. We have P(Y < 3X) = [;© f s 21e7 T dr dy = f Te™8Y dy =17/8.

3c. We have P(Y > 1/10) = [77, [y~ 2le W dudy = [[7),Te™™ dy = e77/1°.
4a. For z > 0, we have fx(z) = [[°21e™* " dy = 3¢7**, and for z < 0, we have fx(z)

4b. For y > 0, we have fy(y) = [~ 21e™* ¥ dx = Te=™, and for y < 0, we have fy(y) =
4c. We have P(Y > 1/10) = flo/ow 7e~™ dy = e~/ which agrees with 3c.
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