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Mechanical energy
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Conservation of Energy
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Ex 3: Determine the speed of the ball at a height y above the ground (free fall).
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Ex 4: Mechanical energy for a system of mass-spring
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Ex 5: (Problem 8.24 Halliday)

A block of mass m = 2 kg is dropped from height h = 40 cm onto a spring of spring constant

k =1960 N/m. Find the maximum distance the spring iIs compressed
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Ex 6. Two blocks are connected by a light string that passes over a frictionless pulley as shown
In Figure. The block of mass m,;= 0.5 kg lies on a horizontal surface and is connected to a
spring of force constant k = 100 N/m. The system is released from rest when the spring Is
unstretched. If the hanging block of mass m,= 0.75 kg falls a distance h = 10 cm before coming

to rest, calculate the coefficient of kinetic friction between the block of mass m, and the surface.
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Ex 7: (Problem 8.45 Halliday)

A rope Is used to pull a 3.57 kg block, at constant speed, 4.06 m along a horizontal floor.
The force on the block from the rope is 7.68 N and directed 15° above the horizontal. What
are (a) the work done by the rope’s force, (b) the increase in thermal energy of the block—

floor system, and (c) the coefficient of kinetic friction between the block and floor?
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Ex 8: (Problem 8.62 Halliday)

A block slides along a path that is without friction until the block reaches the section of length
L = 0.75 m, which begins at height h = 2 m on a ramp of angle 8= 30° . In that section, the
coefficient of kinetic friction is 0.40. The block passes through point A with a speed of 8 m/s.

If the block can reach point B (where the friction ends), what is its speed there, and If it

cannot, what Is its greatest height above A?

AK +AU =-f. d
i@
(%msz - %va2)+ mg(h+Lsin@)=—u,(mgcosf)L

hg N

v,2 =v,2 —2g(h+Lsing)-2u,gcosdL mmy |v,> =12.35=v,=35 m/s

(0—1mv Y+ mg(h+dsing)=—-u, (mgcosé)L
2 A k

d=15m h._ . =h+dsind=2.75m
10




Ex 9: (Problem 8.65 Halliday)

A particle can slide along a track with elevated ends and a flat central part, as shown. The flat
part has length L = 40 cm. The curved portions of the track are frictionless, but for the flat part
the coefficient of kinetic friction is py, = 0.20. The particle is released from rest at point A, which

Is at height h = L/2. How far from the left edge of the flat part does the particle finally stop?
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