Work Problems

I. Find the work done by aforce of F (x) newtons along the x - axisfrom x = a metersto
X =b meters.

1. F(x)=xe?3 a=0 b=5

W= (5 ve 2ox = [44673]

2. F(x):xsingjxg a=0  b=3
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3. F(X)=xv9- %X a=0 b=3
W:c‘fx\/Q- xzdx:

4. F(xX)=€""*cosx+2 a=0 b=10

W = doeg“ cosxdx =

[l. Hooke'sLaw

1. A spring has a natural length of 10 inches. An 800 pound force stretches the spring to
16 inches. How much work is done stretching the spring from 10 inches to 12 inches?
F=kx ® 800=k(16) ® K =50

F(X) =50x
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2. A bathroom scaleis compressed % in when a 150 pound persond stands on it. How much

work is done in compressing the scale éin’?

150=kZL 0 @ Kk=2400
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W = C\f 2400xdx = |18.75inch ¥bs



3. Aforceof 5 pounds compresses a 15 inch spring atotal of 4 inches. How much work is
dones in compressing the spring 7 inches?
5=k(4) ® k=125

W = ¢) 1.25xdx =[30.625inch Ibs

4. A force of 200 pounds stretches a spring 2 feet on a mechanical device for driving fence
posts. Find the work done in stretching the spring the required 2 feet.
200=k(2) ® k=100

W = Q2100xdx -

5. A force of 600 newtons stretches a spring 1 meter. How much work is done in stretching
the spring from 0.9 metersto 1.5 meters?
600=k() ® k=600

W = @i':eoomx =

[1l. Newton'sLaw of Gravitation

1. If aspace module weighs 12 tons on the surface of the earth, how much work isdone in

propelling the module to aheight of 500 miles?

F= % ® 12= ¢ 5
X (4000)
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® C =192,000,000

dx = 5333.333miletons
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2. If agpace module weighs 4 tons on the surface of the moon, how much work isdonein
propelling the module to a height of 50 miles? [The radius of the moon is 1100 miles]
C

4=— = ® C=4,840,000
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W = dlsoﬂéooo dx = [191.304 mile xons|
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