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This is a closed-book, closed-notes test. Calculators are not allowed. Please turn off your
cellphone and any other electronic equipment during the test.

, [sin®(7/6)
14+ 1In10

for credit. Be sure that your proofs and computations are easy to read. Points for each
problem are in square brackets.

Leave your answers as expressions such as e if you like. Show all your work

1. [16] Evaluate the following indefinite integral.



2. [24; 12 points each part] Evaluate the following indefinite integrals.

a. /x2 sin x dx

b. /C083 x sin® z dx



3. [12] Evaluate the following definite integral.

/ zlnzdx
1

d
4. [12] Solve the separable differential equation d—y = e Ycosz. Your answer should express
x

y as a function of z.



Tr + 7

5. [20] Consider the rational function —— .
2?2 + 3z — 10

a. [4] Factor the denominator.

b. [8] Write the rational function as a sum of partial fractions.

c. [8] Use what you found in part b to evaluate this integral.

/ Tx+7
Q—dx
z?+ 3z — 10



6. [16; 8 points each part] The most common form of radium, radium-226, has a half life of
1601 years.

a. Write down an formula that gives the amount y of radium left after a period of ¢ years
when the initial amount is A.

b. Use that formula to determine when only 1 of the initial amount will remain. (Leave your
answer in terms of exponents and logs.)

#1.[16]

#2.24]

#3119

H#4.[12]

#5.120]

#6.]16]

Total




Some useful formulas

Trig identities

cos2 0 — 1 + cos 20
2
sin? g — 1 —cos 20
2
Trig subs
Tz =asinf r=atan6 r = asect
dx = acos0db dr = asec® 0 df dx = asecOtan 6 db

Vva? —z? =alcosl| | vVa?+ x? = a|secl| | Va? —a®? = a|tanb|

va? + 2

T z 2 —a?

a? — x? a a

Some useful integrals Most of those on page 431 of the text you should know (especially
1-7). Here are some others
/seczxdx =tanzx + C
/CSCQZL'CZ$ =—cotx +C
/Secxtanxdm =secx + C
/cscxcotxdx =—cscx+C
/tanmd:c =In|secx| +C
/cotxdx =In|sinz|+ C

/secxda: =In|secx + tanz| 4+ C

/cscxda: = —1In|cscx + cotx| + C



