MATH 121 FINAL EXAM

There will be 120 minutes for you to finish the exam, if you ever get stuck, move
on and circle back to it. No calculators, one problem per sheet, 200 points in
total

(a) (10 points) What is /tan2 xdx
(b) (10 points) What is /(73: —4)e*dx
. 8z
(¢) (10 points) Evaluate /—de
ex

(d) (10 points) Evaluate/ x sin(8z)dx
0

(a) (10 points) If f(¢) is the solution to the initial value problem y’ = et + y, y(0) = 0, find f(0), f'(0)
d t2 2

(b) (10 points) Solve the differential equation dit/ =5 i 3

(c) (10 points) Solve the initial value problem 3’ +y = €%, y(0) = —1

(a) (10 points) Evaluate Z Jias]
k=0

(b) (10 points) Determine which rational number has decimal expansion 2.718
— 1
(¢) (10 points) Determine if the following series converges Z

“~ kvVnk

2
(d) (10 points) What is the Taylor series of ——— at z =0, include at least four non-zero terms
z2%e

(a) (20 points) Suppose you are playing a game, there are three choices, you can take a bet, if you
choose to take bet A, there is 10% probability of winning $5000, 20% probability of lossing $2000,
hence 70% probability of not lossing or gaining anything, if you choose to take bet B, then there is
28% probability of winning $1000, 72% probability of lossing $100, and if you don’t bet at all, you
are guaranteed to win $200, should you bet? if so, which bet should you choose?

(a) (20 points) The time(in minutes) required to complete an assembly on a production line is a ran-

dom variable X with cumulative distribution function F(z) = ﬁx?’, 0<x<5h
(a) Find E(X)
(B) Compute Var(X)



6. (a) (30 points) In a certain town, there are two competing taxicab companies, Red Cab and Blue Cab.

The taxis mix with downtown traffic in a random manner. There are five times as many Red taxis

as Blue taxis. Suppose you stand on a downtown street and count the number X of Red taxis before
the first Blue taxi appears

(a) Determine the formula for Pr(X = n)
(b) What is the likelihood of observing at least four Red taxis before the first Blue taxi?
(c) What is the average number of consecutive Red taxis prior to the appearance of a Blue taxi?

7. (a) (20 points) Let X be a normal distribution with expected value 3 and variance 4
(a) what is the probability of X > 7
(a) what is the probability of X < —1

Page 2



Al—z) Alz)
= 0 oz
TABLE 1 Areas under the Standard Nermal Curve
z .00 .0 .02 .03 .04 .05 .0é& .07 .08 .09
0.0 0000 040 080 0120 160 0159 0239 0279 0319 359
01 0398 0438 0478 0517 0557 0596 0636 D675 0714 0754
02 0793 0832 NET1 0910 0948 987 1026 1064 1103 1141
03 1179 A217 1255 1283 1331 A368 1406 A443 1480 1517
n4 1554 1501 16328 664 1700 1736 1772 J1B08 BESE 1879
0.5 1915 1950 (1985 2019 2054 2088 2123 2157 2150 2234
0.6 2258 2251 2324 2357 L2389 2422 2454 2486 2518 2549
0.7 2380 2612 2642 2673 2704 2734 2764 2794 J2R33 J2RA2
08 2881 2010 2039 2067 2004 3023 3051 3078 3106 3133
09 3159 3186 3212 3238 3264 3289 3315 3340 3363 3389
1.0 3413 3438 3461 3485 3508 3531 3554 577 3599 621
1.1 3643 36635 3686 J3T08 3729 3749 AT770 3790 810 3820
1.2 3849 3869 J3REE 3507 3925 3544 3962 L3980 3997 A013
1.3 4032 A049 ADbb 4082 A9 4115 4131 4147 Ala2 A177
1.4 4192 A207 4222 A236 4251 A265 A279 42492 A306 4319
1.5 4332 A345 A357 A370 A382 A394 A6 A40E A429 A4l
1.6 4452 A6 A474 A4E4 4405 43505 A515 4525 4535 A543
1.7 4554 A564 4573 4582 45491 4599 An0E Anl6 AR25 4633
1.8 464l A6d9 A6356 An6d A671 ABTE ARG A/93 A699 AT
19 4713 AT19 AT26 AT73z AT3E AT44 AT30 AT36 ATal ATa7
20 4772 ATTE ATE3 ATEE AT793 AT9E AR03 ARDE AR12 AR17
21 4821 AR26 AR30 AR34 AR3IE AR42 ARd6 AR50 AR5 ARST
22 486l ARed ARBE ART1 ARTS ARTE AREL ARE4 ARET AEQD
23 4893 AE96 AE9R 4901 4904 A906 A909 4911 4913 4916
24 4918 A920 A922 A925 A927 A929 A931 A932 A934 A936
25 493% 4940 4941 4943 4943 A946 A94% 4949 4951 4952
26 4953 4955 4956 A957 4959 4960 4961 4942 4963 4964
27 4963 A966 A967 A968 A965 A9T0 A971 A972 A973 4974
2R 4974 4973 4976 4977 4977 A9TE 4979 4979 A9R0 A981
19 4981 4982 4982 4983 4984 4984 4985 4985 A986 A986
30 4987 A987 A987 A98E A98E A985 A985 A985 A980 A980
31 4990 4991 4991 4991 4992 4992 4992 4992 4993 4993
32 4983 4993 A954 A954 A994 A994 A994 A985 A985 A985
313 4995 A005 A005 A9 A9 A9 A9 A9 A9 4997
34 4997 4997 4997 4997 4997 4997 4997 4997 4997 A998
35 4988 AGGE AGGE AGGE A998 A998 A998 A998 A998 A998
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(c) z_im = jgxe‘xlo{/x ux 4f e o = ~4e 4 = ~4ex+c

~
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(d) jon):gi\n(gx)dfx U=ix %fohus?wuo{/m:%I—MMW+5’\”’“]/§7(:\~

2. (0) floy=0, flo)=e"+f(0)=
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At Ry =t J

Tn(t>+) +C

= L(t48)+C > Y=~

(c) 91-#:7:6”_:) [@fj)lcczt = fy-l,yzéesf_'_c , 7)4/"7 " j/o):_l/ C:‘—;t
thus Y(t)=Le-Ze”*
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(b) 2708 =20+0.0/8 =27+ )_0'00./08/ =alt =2

(¢) L@#ﬁx———J—' x22 f{x MWWWWM, Y we can wie
)WWW f feodr = lim [ ?Mﬂ"—mﬁwbwimz

p>00

baw —Mm ):2((/1419)2_2[:] = o
[hw > ,J_ cﬁmm e gt

k=2

2 2 2 2
(d) Sogs = 2X€” = 2X (l #(=)+ L () (=) )

= o -0+ Laf- 6ix7+m) = 2xP-axt 40~ bx

4 (a) Let X be the WW%WW
Chone  bett A = E(X) =500 0.+ (-000) 0.2 + 00,7 = o0

Chome bet B - E(X)=]ooo 028+ (o) 072 = 208
Dot betr = E(X)=26v (= 260
Bt vhun 20§ > 280 > [

TW%M yom shaudd be¥ for B



. Tho prbbity dosity fnstin 1 fi)=Fler= -

@) E(X) = [rfede = [ xde= 2 x = §

9 Var = | 2 e~ - | st (3 = o] = ()~

X WWW&WWW with b= whore b b robabilly of o
() Fr(x=n) = (44
) Prlxo) = 1R ) =R = 1~ G- -

. S
(c) E/X) = ,_% =€

STWXSMﬁ)M o menad distnibution WT%WW% amd  vartamu |

X—3 _

(@) Pr(x27) =P (%2 2 22) =h(z22)= P(220) ~hlo<z<2)
=1-AG) =05-04772 =028

() P (xs=) =P (552 s 42 ) =P (z<-2) = p (z22) = 0,228




