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Test 1

Math 125 — Spring 2009

No work = no credit

Warm-ups (1 pt each)

1+1 =L

15 FAX NO. 206 870 4803 P. 01
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If only I had the theorems!
Then I sheuld find the proafs easily enough,

Name:

Georg Friedrich Bernhard Riemann (1826 - 1866)
Gierman mathematigian

Tcos(x)dx=i
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1.) (1 pt) According to the quete (see above), what did Riemann find more easily — theorems or
proofs? Answer using complete sentences.
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2.) (10 pt) Evalnate the definite integral j%dx , if it exists.
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3. (10 pt} Find i j' ln‘(u) di . (You do not need to simplify).
dx % 1+sin(w) ?<'
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4.} (5 pt) Express the integral _[ (Bx'1 - 7) dx as alimit of Riemann sums (right end poinis). Da
-1
not evaluate the integral.
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a.) (1 pt) Evaluate the definite integral using the Fundamental Theorem of Calculus
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b.) (4 pts) Use the definition of the definite integral to evaluate the definite integral given

2 n(n+1)Y
that the sum Z i = [g] . Furthermore, the integral is already given to you as the

=1

limitl of the Riemann swmns.,
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Solution:
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6.) (10 pt) A cup of coffee has temperature 95°C and takes 30 minutes to cool to 61°C in a room
with temperature 20°C'. Using Newion’s Law of Cooling, we can show that the temperature of
coffee after / minutes is 7'(¢) = 20+ 75¢™"™. What is the average temperature of the coffee
duting the first halfhour? ( give  Geors el o 1 decimal pla e,
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7.) (10 pt) Evaluate the indefinite integral I ﬁdx
;ie:(:“ An = X+
A= CJ?{
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Solution: «5*( X +2) - N (x+ %) +
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8.)‘,(1 ptS) The Gini coefficient is a measure of the distribution of wealth in a E,lvuu pupumuuu
A Gini coefficient of 0 would represer rfe uality (utopian socialism) and a coefficient of 1
waould represent a situation where one El‘ cﬂ 100% of the wealth. In 1950, the Gim
coefficient for the USA was 0.366. Fmd and interpret the Gini coefficient in 1970 for the USA.

F 5',-:..4:.(_-?_

To calculate the Gini coefficient ((7), use the formula G=2 J[x L(x)_| dr where L(x) is the

Lorenz curve which desc:nbes the cumulative proportion of total income as a fimetion of the
cumulative proportion of families below the income level.

a.) Find the area between the line y = x and the Lorenz curve for the USA in 1970
L(x)=x*** on the interval 0< x <1 (the shaded area in the graph).

.l 2. 2oy % of ratioml acoms
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b.) The Gini coefficient is twice the shaded area found in part (a.). What is the Gini
coefficient to three decimal places.

G = @, 3FS

c.) Based on your results, was income more or less equally distributed in 1970 than in 19507

Explain your answer.
—_ ‘ - \ - - e |.-ﬂ}, ra r'p( lf\j‘f‘__lf“?}lﬂbtl'l‘_-d?frl
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10.) (10 pt) Complete one of the follow two problems (That is, either (a.) or (b.)).

a.) State the Fundamental Theorem of Calculus. Make sure to include all of the conditions and
the full conclusion.

TE £ ds  comtiposvs oo Ja,bl hes
[ ®goxy doe = Tk}~
o

where :):/IC"") = e,

b.) Suppose f is given and satisfies the necessary conditions. Then, define the cumulative area

function to be A(x) = I F(r)dt. Show that 4'(x)= f(x). Youmay use symboﬁndjor picture

arguments.

AGuh) A = Sceyly $or some &
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9.) (10 pte) A circular swimming pool has a diameter of 10m, the sides are 3m high, and the
depth of the water is 2.7m. Set up the integrai io find the work that is required to pump ali of
the water out over the side. Do not evaluate.

The density of water is 1000 k% 1 and the acceleration of gravity 1s approximately 10% 2.
AV A5 Ay
Ao = 1sCee) (s i (3 -y YAy
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Solution:
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11.) (20 pts) Work two of the following three volume questions. Use the methods of
disks/washers and cylindrical shells. You may do the third for 5 extra credit points provided you
ace the other two.

Set np integrals to find the volumes of the solids described below. Do not evaluate.

a.) The region bounded between y=x" and y = #fx is rotated about the line x = 3. (Circle one:

grade or don’t grade) 51“ - ”5
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Solution (Circle one: slices or shells): G_;J_f

ve gdjﬂ{mﬂ |
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o v S = J

a

Solution (Circle one: glices or shells): K [y
ax £
¢.) The base of the solid S 1s a circular disk with radius r. Parallel cross-sections perpendicular to
the base are squares. 4
RN e
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