SM 122 Test #1 Integrals 30 Jan 2007 rsm

Last Name: Alpha SECTION: 1ST 2ND [CIRCLE ONE]

Instructions

1. Do NOT turn the page or begin until instructed to do so.
2. Failure to follow these instructions may result in points being deducted from your score.

3. Print your name, alpha, and circle your section above. Write nothing else on this cover page,
except your signature on the line below to indicate you’ve read and understood the directions.

4. Point values for the problems are in the table below.

5. For fill-in-the-blank, multiple-choice, matching, and similar problems, write your answer di-
rectly on the test paper. There is plenty of space on each page (and the back) for your work.
Although your work will not be graded, you might receive part-credit based on how “good”
your incorrect answer is.

6. If a problem requests you to show your work, use the space provided to receive credit.

7. Calculators are not allowed for this test.

8. Unless otherwise indicated, leave answer in exact form; don’t approximate v/2 as 1.41, for

instance.

Signature

DO NOT WRITE ANYTHING ON THIS PAGE BELOW THIS LINE

Problem | Points | Score

1 40
2 180
3 40
4 40

Total 300
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1. (a) Complete the statement of the Mean Value Theorem for Integrals.

Let f(z) be a continuous function for a < x < b.

Then

(b) Let f(x) be a continuous function on the interval [a, b].
Complete the statement of the Fundamental Theorem of Calculus.

(I) If g(x) = [F f(t) dt, then

(IT) If F(x) is an antiderivative of f(z), then

(¢) Fill in the blanks to complete the definition of the definite integral [° f(z) dz.
Let f(x) be a continuous function on the interval [a,b]. Let the points

a = g, %1,T2,...,T, = b partition [a,b] into n equal sub-intervals. The
length of each sub-interval is
Ax =

Let x7 be a sample point in the i-th subinterval. Then the definition of the
definite integral is:

[ flayde =

(d) The Net Change Theorem was discussed in class and the text.
i. State the Net Change Theorem in words.

ii. State the Net Change Theorem as a mathematical formula.

YOUR ANSWER SHOULD INVOLVE A DEFINITE INTEGRAL.
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2. Circle the best CAPITAL LETTER (not the entire answer) for each problem.

(a) Find the average value of the function f(x) = 2x(2? —2)% for 0 < z < 2.

(A) 1/3
(B) 2/3
(C) 4/3
(D) 8/3
(E) 10/3

(b) The table shows values of a function f(x). Estimate the definite integral
Ja? f(x) dx using left endpoints and n = 4 rectangles.

f@)[2]5]2]3]0 |
(A) 3
(B) 10
(C) 12
(D) 30
(E) 36
(c) Give the best substitution for the integral
HC—()SS.—(:I;)() d:U YOU ARE NOT BEING ASKED TO EVALUATE THE INTEGRAL
in“(x
A u = cos(x)
B u = sin(x)
u = sin?(x)

A~~~ 7 N /N /N N
— N N

e3|

u =1+ sin’*(z)
u = y/sin(x)
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(d) The graph shows the velocity v(t) of a particle on a number line as a function
of time from ¢t = 0 to ¢ = 8. The units are cm/sec.

At which of the following times is the particle farthest from its position at

t - 0(? CIRCLE ALL CORRECT CAPITAL LETTERS
(A) 0
(B) 2
(C) 4
(D) 7
(E) 8

(e) For the situation depicted in the graph above, find the total distance trav-
eled by the particle between for 6 <t < 8.

(A) Ocm
(B) 1/2 cm
(C) 1lcm
(D) 2cm
(E) 4cm

(f) A 50-foot rope hangs from the top of a 100-foot building. The rope weighs
10 Ibs. How much work is done in pulling the rope to the top of the building?

(A) 200 ft-1bs
(B) 250 ft-lbs
(C) 500 ft-Ibs
(D) 1000 ft-Ibs
(E) 2000 ft-Ibs
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(g) Find G'(3) if

G(z) = [ W)t
(A) 3¢
(B) 3e*—1
(C)  In(3)
(D) 3
(E) % (63 — 1)

(h) Find the area of the lens-shaped region bounded by the parabola y = 22
and the line y = .

(A) 1/2
(B) 1/3
(C) 1/4
(D) 1/6
(E) 1/12

(i) A force of 60 N is applied to stretch a spring from its natural length of 20
cm to a length of 30 cm. What is the spring constant k7

(A) 0.06 N/meter
(B) 0.6 N/meter
(C) 6 N/meter
(D) 60 N/meter
(E) 600 N/meter

(j) Find the work done while stretching the spring in the previous part of this
problem.

(A) 3 Joules
(B) 6 Joules
(C) 10 Joules
(D) 12 Joules
(E) 20 Joules
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(k) Evaluate the integral.

/O 2ot gt
(A) 3In(2)
(B) 3/In(2)
(C) 3/(In(2)+1)
(D) 3
(E) 3n(2)—1

(1) The continuous function g satisfies fy g(x) dz = 16.
Find

/02:13 - g(2?) dx

(A) 4
(B) 8
(C) 12
(D) 16
(E) 32
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3. Throughout this problem we consider the region below the curve y = 1/x and
above the z-axis for 1 < z < 2.

Circle the CAPITAL LETTER (not the entire answer) for each problem.

(a) Find the area of the region.

(A)  In(2)
(B) 1/2
(C) In(v2)
(D) 1

(E) 1/v2

(b) Suppose the region is rotated around the z-axis.
Which integral represents the volume of the solid?

A

(A)

(B) wf e
(C) 2w JE dx
(D)
(E)

Wffld:z:

x

D 277]’12;—26133

E none of the above

(¢) Suppose the region is rotated around the y-axis.
Which integral represents the volume of the solid?
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4. A hemispherical crater with radius 10 meters has been found on a planet where

the acceleration due to gravity is ¢ m/sec’. The crater is filled to a depth of
8 m with a liquid of mass density p kg/m3.

| S

positive y-axis is directed downward

(a) Put the origin at the center of the top of the crater, and direct the y-axis
downward, as shown. Which expression is the volume of the slice at position
y (represented by the thick horizontal segment in the sketch)?
Circle the CAPITAL LETTER (not the entire answer).

A)  myidy

oy

) 2mytdy

) 2my T dy
D) w102 —y2dy
E) 7(10° —y?) dy

Q

(
(
(
(
(

(b) Give a definite integral for the work needed to pump the liquid to the top
of the crater. Do not simplify or evaluate.

Work = / o dy



