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o) Applications from Physics, Engineering,

and Statistics
1.
10 1
W= [ o
0
= tan~! (x)]’
= tan"!(10) —tan~1(0)
— 14717
2.
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2
du—gdx
2
—du=dx
T

x=1,thenu=

T
2
x:S,thenu:%Tt

3. Be sure to convert kilometers to meters.
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W= / " ar
I
6,370
35,780

1
/6370

= GmM ! + !

— "M\ 35,780,000 © 6,370,000

= (6.67 x 107'1)(1000)(6 x 10%*) (

=(5.16 x 10791071 x 10° x 10%*

=5.16x10°7]

)

1

1

35.780,000 6,370,000

4. a
F(l)=5
k(1)=5
k=5
k=5N/m
b.
1.8
W:/Sxdx
0
sz 1.8
-7,
5(1.8)?
2
=8.1J
5.
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20
W:/IOxdx
12

[10}62]20
L2
= [5x°]13
=2000—1720
=8.1J

6. Yes.

F = /wh(x)L(x)dx

a

Double w to 2w.
b b

Then the force F becomes F = [ 2wh(x)L(x)dx =2 [wh(x)L(x)dx.
a a

7.

1
d:1X+4
w=10

6
F— 9800/ 10 (ix+4> dx
0

16

= 98,000/ <ix+4) dx

0

xz 16
— 98,000 < —|—4x>
8 0

= 98,000(32 + 64)
= 940,800 N

8. a. The integral represents the probability that a randomly chosen light bulb will have a lifetime between 1000 and
5000 hours.

b. The integral represents the probability that a randomly chosen light bulb will have a lifetime of at least 3000 hours.
9.a.
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10. a.

u = 63.4 inches
o = 3.2 inches

Since 63.4 is the average and the heights form a normal distribution, then P(x < 63.4) covers half of the probability.
Thus,

1 7():763.;1)2
P(x<634)= / e 26327 dx
( ) , 3221
=50%
b.
65 R
1 7(#632 J
P63 <x<65) = e 2627 dx
(63 <x<65) 3.22¢m
63
=24%
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oo

—(x—63.4)%
Px>172)= / e 26272) dx
( ) 3.2V2n
72
=0.36%
60 —(x—63.4)2
P(x=60) = / e 627 dx
( ) 3.2V2m
60
= 0%
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