103 PHYS - CHS8 - Part?2

A spring-loaded popgun x =0.12 m, m =35 g, h =x,=20 m,

Neglect all resistive forces , k=?
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AK +AU=W,, |
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A skier starts from rest at the top of a frictionless incline of height 20.0 m, as shown. At
the bottom of the incline, she encounters a horizontal surface where the coefficient of

kinetic friction between the skis and the snow is 0.210.

(a)How far does she travel on the horizontal stretch.
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A block sliding on a smooth, horizontal surface
collides with a light spring. (a) Initially the
mechanical energy is all kinetic energy. (b) The
mechanical energy is the sum of the kinetic energy
of the block and the elastic potential energy in the '
spring. (c) The energy is entirely potential energy.
(d) The energy is transformed back to the kinetic

energy of the block. The total energy of the system

remains constant throughout the motion.
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11000 REVAEW: WORK = KE = PE 111111

Work done by ariable force:
e.g.Work by spring:
Change in spring PE:

—/‘
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Example : Hotwheel

A toy car slides on the frictionless track shown below. It starts at rest, drops a
distance d, moves horizontally at speed v,, rises a distance h, and ends up moving
horizontally with speed v,.

Find v; and v,.
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Using Energy to Find Resistive Forces
Pendulum & Sliding Block

What is the work done by friction?
KE; = KE; =0
U; = mgh

= mgl(l - cos8)
Uf — 0

AKE + AU =W,
W, = AU = mgl(l —cos0) =—fd
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A block slides down a frictionless ramp. Suppose the horizontal (bottom) portion of
the track is rough, such that the coefficient of kinetic friction between the block and
the track is p,.

How far, x, does the block go along the bottom portion of the track before stopping?
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Two blocks, A and B (m,=50 kg and my;=100 kg), are connected by a string as shown. If
the blocks begin at rest, what will their speeds be after A has slid

a distance d = 0.25 m? Assume the pulley and incline are frictionless.
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A skier (m=58 kg) is traveling down a 25 degree slope. His skies against the snow exert
a frictional force of 70 N. He starts out with a velocity of 3.6 m/s. What velocity does

he end up with after traveling 57 m downhill?

i) Free-body diagram for the skier
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Sample Problem

A 61.0 kg bungee-cord jumper is on a bridge 45.0 m above a

river. The elastic bungee cord has a relaxed length of L =25.0 m.
Assume that the cord obeys Hooke's law, with a spring constant
of 160 N/m. If the jumper stops before reaching the water, what is

the height h of her feet above the water at her lowest point?

103 Phys Dr. Abdallah M. Azz

103 Phys Dr. Abdallah !

Dr. Abdallah M. Azzeer

10



103 PHYS - CHS8 - Part?2

Sample Problem

In Fig., a 2.0 kg package of tamale slides along a floor with speed v, = 4.0 m/s. It then
runs into and compresses a spring, until the package momentarily stops. Its path to
the initially relaxed spring is frictionless, but as it compresses the spring, a kinetic

frictional force from the floor, of magnitude 15 N, acts on it. The spring constant is

10,000 N/m. By what distance d is the spring compressed when the package stops?
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Energy Loss in Automobile
Automobile uses only at 13% of its fuel to propel the vehicle.

67% in the engine: 16% in friction in mechanical parts

1. Incomplete burning

4% in operating other crucial parts
2. HHeat such as oil and fuel pumps, etc
3. Sound

P, = f,v=(4647)-26.8=125kW !
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