E. Dummit’s Math 3081 (Summer-II 2022) ~ Exam 1 Review Answers

1. (a) 88 — 54 = 34. (b) 130 — (34 + 73) = 23.

2. (a) There are 7 choices for letters 3,4,5s0 1-1-7-7-7 = 343 strings.
(b) There are 7 choices for first letter, 6 for second, etc, so 7-6-5-4-3 = 2520 strings.
(¢) There are 5 choices for each letter, so there are 5-5-5-5-5 = 3125 strings.
(d) There are 7° total strings and this is the complement of (b), so 7° — 2520 = 14287 strings.
(e) There are 65 = 7776 strings without a B, so there are 75 — 65 = 9031 strings.
(f) There are 7 choices for first letter and 6 for each other letter, so 7-6-6 -6 - 6 = 9072 strings.

3. (a) There are (') ways to pick the first pair, (') ways to pick the second pair, and (') ways to pick the third

pair for a total of (124) . (122) . (120) = 270270 possible choices of the three pairs.

(b) The only difference is that the order of the three pairs is now irrelevant. Since they may be permuted in 3!

possible, ways, the answer is lowered by a factor of &, so there are 4 - (%)) - (/) - (%) = 45045 possible choices.
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4. (a) 1/2'0 = 1/1024. (d) stol() + (3) + (19)] = 7/128.
(b) 1/4. (e) 1/4.
(c) ('D)/2'° = 105/512. () () + (F) +---+ (J0)] = 193/512.
5. (a) 6/216 = 1/36. (e) 4-4-4/216 = 8/27. (i) 35/555 = 6/91.
(b) 6-5-3/216 = 5/12. (f) 1— 555 =91/216. G) £/2=1/20=1/(%).
(c) 6-5-4/216 =5/9. (8) o1/ =1/64=1/43.
(d) 3!/216 = 1/36. (h) 2:/2 =1/30=1/(6"-5).
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(¢) P(>1red) =1— P(nonered) =1— % - % 2= ggg, and the intersection of these events is drawing
7%299

4 reds, so the desired condltlonal probablhty is 105/ 556 = 299

(d) P(>3red) = -2 - - L+ 4 810' }—%« % %4* 2 and t.he interS(.ac.tion of these. favepts4is %rawigg
orange-red-red-red of probability -5 181716 it = 51» SO the desired conditional probability is 7 /57 = 55-

7. (a) 1— P(A) =0.6. (e) 1— P(B) = 0.62. (i) P(ANB)/P(A) =1/5.
(b) P(B|A)-P(A)=0.32. (f) P(A)+P(B)-P(ANB)=0.46. (G) 1— P(AUB) =0.54.
(c) P(B|A®)- P(A°) = 0.06. (g) P(A)— P(ANB) = 0.08. (k) P(A°N B°)/P(B¢) = 27/31.
(d) P(ANB) + P(ANB°) =0.38. (h) P(ANB)/P(B) = 16/19. (1) 1— P(A°N B) = 0.94.

8. (a) Mutually disjoint means P(AN B) =0, so then P(AUB) =0.3+04—-0=0.7.
(b) Independent means P(AN B) = P(A)P(B) = 0.12, so then P(AU B) = 0.3+ 0.4 — 0.12 = 0.58.
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(a) 0.15- 0.6 = 0.09. (b) 0.15-0.6 + 0.9 - 0.4 = 0.45. (c) 0.09/0.45 = 0.2.
(d) There is a 0.04 probability of being Canadian and disliking poutine and a 0.55 probability of disliking poutine,
so the desired probability is 0.04/0.55 = 4/55.

(a)
E

0+0.2+0.2=0.4. (b) 0.1 +0.2=0.3. (¢) B(X)=01-0+0-1402-240.2-3+0.5-4=3,
(Y)=04-0+01-1+02-24+0.1-34+0.2-4=1.6. (d) E(X +2Y) = E(X)+2E(Y) =6.2.

(e) B(X?)=0.1-0240-1240.2-224+0.2-3%2 +0.5-4% = 10.6 so var(X) = E(X?) - [E(X)]? = 1.6, 0(X) = V1.6.

(f) B(Y?)=0.4-0*+0.1-1240.2-22+0.1-324+0.2-42 = 5sovar(Y) = E(Y?) - [E(Y)]? = 2.44, o(Y) = V/2.44.
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(d) B(X?) =0-5+12.42422.12432. 2 = L sovar(X) = E(X?)-E(X)? = 5 and 0(X) = \/var(X) = /52
(a) 0.79 (b) 0.58 — 0.23 = 0.35 (¢) 1—0.73 = 0.27 (d) EQX +5)=2-11+5 =27 (e)

oc(2X +5)=2-2=4.

(b) 0.7 ()03  (d) 0.2  (e) 02,0503 for X =1,3,4  (f) 0.3,04,0.3 for Y = 3,4,5
()08  (h) 07  ()29and40  (j) 109 (k) 1.09 and 1.0440 (1) 0.6 and 0.7746  (m) No
n

(a) 13/24 (b) 11/216 and 0 (c) 3/8 and 5/8 (d) 0 for z < 0, (1222 — 23)/216 for 0 < x < 6, 1 for
x>6 (e) 7/2 and 19 (f) 43/20 and 1.4663

(a) 1/27 (b) 2/27 (c) 16/27 (d) 28/81 (e) 16/81 ()0 (8) 2z +6)/27Tfor 0 <z <3
(h) Qy+1)/6for 0 <y <2 (i) 5/3 and 11/9 (j) 7/2 and 16/9 (k) 2 (1) 13/18 and 0.8498
(m) 23/81 and 0.5329 (n) No (o) —1/27 and —0.0818

(a) —1 (b) 7 (c) 24 (d) 9 and 3 (e) 4 and 2 (H)1 (g) 1/6 (h) 15

(a) Distribution is binomial, n = 1800 and p = 2/3, so P(Y = 1200) = }288) - (3)r200. (%)60O and
P(1200 £ Y < 1250) = (1500) - (5)"% - (5)° + (1300) - (5)2 - (3)™* 4+ + (1350) - (3)2°° - (3)°.

(b) E(Y) =np =1200 and o(Y) = \/np(1 — p) = 20.

(a) Distribution is binomial, n = 10 and p = 0.4, so P(# >2) =1 — (10)0.61° — ()0.410.6° ~ 0.9476.
(b) Distribution is binomial, n = 100 and p = 0.8, so E(pts) = np = 80 and o(pts) = /np(1 — p) = 4.

(c) Expected values and variances add for independent variables. The number of points scored for a shot is
scaled by the number of points the shot is worth, so F(2pt shot) = 2-0.4 = 0.8, E(3pt shot) = 3-0.2 = 0.6,
var(2pt shot) = 22.0.4-0.6 = 0.96, and var(3pt shot) = 32-0.2-0.8 = 1.44. Then E(sum) = 0.8 +0.6 = 1.4 and
var(sum) = 0.96 + 1.44 = 2.4, so o(sum) = v/2.4.




