STAT4101 Fall 2007 Practice Exam 2 Solution.

1. (a) We know that P(—1 < X < 1) =1, so we set

1:/_ c(1 — 2¥)dx = c(z — 2*/3)|*,

1

— (1 —1/3) — (=1 +1/3)] = 4/3c,

so ¢ = 3/4.
(b) F(x) = P(X < x), so between —1 and 1,
T 3
F(x) :/ §(1—202)d:17:§ (x—x—)
1 4 4 3

T

and
0 forz < —1
F(z) = %(1:—§+§> for —1<z<1
1 for z > 1.

(€©) P(X>0)= 301 —a2dr =3 (- 2)| =3(1-2) =1
(@) E () = [} () (0 —a?) de = [ 3de = fo |,y =31+ 1) = 5.
2. a) 75.8% D) 0.5/0.758 = 0.660 c¢) 81.75

Write as e3+3%%: Normal with mean 3, variance 2.

3. (a
( my () e~ 3t 3(t/2)+2(t/2) (3/2)t+t2/2

b

¢) Normal with mean —3/2, variance 1.
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4. (a) 0.18
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© ey =1 =04 “2=05
(d) B(X]Y =1) _04( ) +0.6(2) = 1

(e) No. Even though p(z) = p(z|Y =1), px(1)py(2) = 0.4-0.3 = 0.12 # 0.1 = p(1,2).

5. (a) P(Y <1)=1-P(Y > 1) = 1—volume between Y=1 and Y=2=1-11.1.1 =3

(b) P(Y <1|X =1) =1, as when X =1, Y is only between 0 and 1.

) [

v () is the area above X =z, whichis 1(2 —z) for 0 < z < 2.
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(d) Y|X is Uniform between 0 and 2 — X, so f(ylz) = 5= for 0 <y <2 — .
(e) E(Y]X) is therefore 25%.
(f) X and Y are not independent because the support is not rectangular.
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6. (a) fy(y) = f c;qdr = ;5% = s for0<y <L

(b) fxly) = (%) / (2@—11)) =2rfor0<z <1

=1
(c) E fo fo y+1 y+1 dr dy = fo @

=0
(d) P(X <Y) fo Jo erfy dady

dy = gyl =5

(e) Yes. The support is rectangular and the joint density can be factored: (cx) (ﬁ) .

7. (a) Cor(X,Y) = Cov(X,Y)/\/Var(X) Var(Y) = (E(XY) — EX EY) VA1
— (16 -5-3)/2=1/2.
(b) E(2X —3Y +4)=2EX —3EY +4=2(5) +3(3) +4 =5
(c) Var(2X —3Y +4) = Var(2X) + Var(—3Y) + 2 Cov(2X, —-3Y)
=4 Var(X) + 9 Var(Y) + 2(2)(—3) Cov(X,Y) = 4(4) +9(1) — 12(1) = 13.

8. E(X) = E(E(X|Y)) = E(100Y) = 100EY = 100-2- = 99.
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