Math 16b, Final Exam
Wednesday, December 12, 12:30-3:30pm

This exam is closed book. You may not use any books, notes, or calculators.

Please write your answers in a blue note book. Write your name, the name
of vour TA and vour scction time on the cover. There are ten problems, each
worth ten poinis. Answers without justification will not receive credif.

(1)

(2)

(3)

(4)

(3)

The amount of space required by a start-up company is
fley) = 1000-/6a? + 42

where x and v are the numbers of units of labor and capital utilized.
Labor costs § 200 per unit and capital costs § 100 per unit, and the firm
has § 10,000 to spend. Determine the amounts of labor and capital that
should be utilized in order Lo minimize the amount of space required.

Let T be ihe triangle in the plane with vertices (0,0), (1,0) and (1, 1}.
Calculate the double integral
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Compute the following two indefinite integrals:

(a) .
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A rocket takes off. The velocity readings recorded every second dur-
ing the first five seconds ol the rocket’s flight were 0, 30, 70, 130, 170
and 200 feet per seconds. Use the trapezoidal rule fo estimate the
distance Lhe rockel traveled during the fivst five scconds of its flight.

(b)

Solve the following differential equation with given initial condition:

y' = t.et¥, (0 =0,
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(6) Show that the following infinite series converges and delermine its sum:
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(7) Using sum notation, give the Taylor series at x =0 of the function

flz)-—= el (e~ —1).

(8) Determine whether the [ollowing serles are convergent or divergent:
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(9) The time (measured in hours) between two northbound trains at the
Berkeley BART station is a random variable with density function

flz) = s1-g2) for 0<2<1.

(a) What is Lhe probability that Lhe time between two northbound

trains is more than thirty minutes 7
(b) Compule the average time between two northbound trains.

(10) Scores on a school’s enirance exam are normally distributed, with mean
- 500 and standard deviation o = 100, 1 the school wishes Lo admil

only the students in the top 40%, what should be the enloff grade :
(Hint: You may use the attached Table)
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reas under the Standard Normal Curve
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Table 1 Areas under the Standard Normal Curve

z AN A1l A12 03 A4 A5 A5 ik 1% A
g 0000 o040 ODBD 0120 0160 0199 0230 0270 0319 0359
0.1 0398 438 0478 0517 0057 0595 .0G36 DETS  .0T14 0TS
0.2 073 0832 0BT 0910 0948 0987 1026 1064 L1103 1141
0.3 1179 1217 1265 1293 1331 1368 1406 1442 1480 1517
04 1554 1581 1628 1664 ITO0 136 LTT? 1808 1844 1879
0.5 1015 1950 1985 201%  AI54 2088 2023 2157 2190 24
.G 2258 2291 2321 2957 MSBY 2422 2454 2485 L2518 2549
07 2580 2612 2642 2673 2704 2734 2764 2TU4 PR9Y 9850
0.5 2881 2000 2039 96T 2006 3023 3051 S07E 306 3143
0.8 3158 3I86 3212 3238 3264 3280 3315 3340 365 3390
1.0 MI3 3438 3461 3485 3508 531 3554 35TT L3500 a62]
L1 3643 3660 3686 3708 3729 3740 370 37w L3810 L3820
L2 3845 3869 3BRR 3907  .3925 3044 3062 3080 3097 _4015
1.3 4032 4049 4066 4082 4009 4115 4131 4147 4162 4177
1.4 41892 4207 4222 4236 4251  A265 4270 4292 4306 4319
o 4332 AMS 4357 4370 AW 4304 4400 4418 4499 4441
LE& 4452 4463 4474 4484 4495 4505 4515 4525 4535 4545
LY 4504 4664 4573 4582 4501 4500 4608 4618 A6Y5 4633
L& A641 4649  A656 4664 4671 4GTE  AG85 4603 ABY9  ATOR
1B ATI3 4TI AT26  4AT32  ATIE 4744 AT50  ATSE  ATG1  ATRT
2.0 ATTZ  ATTE ATRI  ATEE  4ATO)  4TOR  ARDE  4R%0R 4812 4817
2.1 A8 4826 AR 4834 ARIN 442 AR46 4850 4854 4857
2.2 A8G1  4BA4 ABRY  4RTL  RTS  48TR 4881 4884 ASKT 48490
24 ARES  4BDG6 ARO8 4801 4004 4U06 4009 4911 4913 L4916
24 AMIE 4020 0 4923 4935 4027 4029 4931 4932  4usd4 4035
4.5 ADIE 4940 4941 4943 4945 WG D48 4040 4951 4952
4G AD53 4955 956 4957 4950 Y60 96T 4062 4983 1964
27 AMES 966G 967 AU6R 496D INTD A9F1 4072 4971 AT
28 407 975 ADTE  AYTT 4977 TR 4979 4979 4980 4981
20 48BL 92 4082 QU3 4084 4984 4085 U5  4ORG L4085
G0 4OET 4087 ST 4988 4088 AUBD 4089 4080 A0%) 4000
ST 4000 4001 4991 4991 4992 48902 4002 4000 4008 4003
S 4083 4097 4904 4004 4994 4004 4994 4005 4uus 4905
d3 4085 4995 4995 4006 4996 4006 499G 4006 4uus 4997
G4 AT 49097 4997 4007 4997 4007 4907 4007 A90T 4048
&0 AR 4008 4908 4008 4998 4008 4908 4098 4098 L4UO8




