Physics 200 (Stapleton) Name: /Vt S 1S
Work and Energy, Part 1 =

Work is the application of a force over a distance. W=Fd. The “distance” is the distance through which the force
acts. Technically, the “force” in the equation is only the component of force in the direction of movement.

Work units = Nem = Joules (J). The common unit is Joules.

1. A child pulls a wagon 4m to the right, applying a constant nghtward force of 10N. How much work is
done?
W=l = 1ol () = L/aﬁj’)
2. Another child pulls a wagon using a rope. The tension in the rope is 20N, and the rope makes a 45° angle
with horizontal. If the child applies this force constantly as the wagon travels 6m, how much work is
done? @*{
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Power is the rate of work. P = % . The units for power that we will use are Watts. 1 Watt =1J/s.
lhorsepower = 746W

3. A 60kg student climbs 12m up a vertical rock wall in 50 seconds. The student’s speed is constant.
a. Approximately how much work did the student do?
Wz Fd Forpz 6084 =588l
= SGRMY 2y X F 056 T

b. What was the student’s average power output, in Watts’-’
- . 7 05€T T D
é"‘ M

¢. How long would the climb have taken if the student’s power output had been 1 horsepower?

Energy: Work can be thought of as equivalent to energy. When work is done gn an object, the object gains
energy. When work is done by an object, the object loses energy.

The Work-Energy Theorem states that W,,.; = AKE.

The abbreviation KE stands for Kinetic Energy, which is energy of motion. The formula for Kinetic Energy is...
KE = zimvz, where m = mass and v = velocity.
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Friction “Steals” Energy: When there is friction in a closed system KE;nitial +PEinitial + W,?c = KEfipal.* PEgna--In this
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1.

2.

3.
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case, the work done by friction is called “work by'a non-conservative STorce,” (Wno). Since friction opposes
motion, this Wy is a negative number, and the work done by friction gets “lost.” It’'s not really lost, but
rather it gets turned into thermal energy. Still, the equation above apples to mechanical energy, not
thermal energy.

A 20kg child sits at rest at the top of a slide which is 5m long and 3m high. As the child slides down the
slide, the child experiences a constant 5N force of friction.

a. What is the child’s total energy at the top of the slide? What form of energy does the child have? .

e paspca P

b. How much work is done by friction?

Wz B = S (5H) < -25‘“]

¢. How much PE and KE does the child have at the bottom of the slide?

OT + 588 -25)= K&, T
/f/-rf%/msézj D

d. What is the child’s speed upon reaching the bottom of the slide?

KE=Wwrs® 563T = /L@D’)/’
n// % s“W/D

A stick pushes a 170g hockey puck with a constant force of 100N over a distance of 0.4m and a time of 0.1
seconds. -
a. How much work is done on the puck? L]LDT

b. How much power does the stick use while it is pushing the puck? iz{i?é? f‘%"‘f

c. Assuming that the puck starts from rest, what is its speed after being pushed by the stick? Z J. 7«/5

A dad pulls his daughter in a sled. He drags the sled us:ngﬁpe 'maintaining a constant tension of 1OON

a. How much work does the dad do if he pulls his daughter or for one mile? /@ £ f)j i 3 Y Yge

b. A Snicker’s Bar contains about 260,000 calories of energy. Assuming that the dad’s body is 30% /
efficient (makes use of only 30% of its energy intake), how many snickerbars must he eat to replace the
energy lost by dragging his daughter around? p %’? - 5g&ﬁ,:¢_,§5{§&

A 5kg bowling ball is hanging by a cable from the ceiling of a train. The cable makes a 70° angle with the
ceiling. Durlng a certain time interval, the train travels 30m. /7 fé;(f

T A ok is done on the ball during this time interval? 5353' !

b. If the velocity of the train and ball were both 10m/s at the beginning of this time interval, what are
thelrvelocrcies at the end of the time interval? J Fere j el

7 =
a/lg/h?lr,vi/ytxes at th%begmpmg ofthie-fiterfial Were 20m/s? {{,@y

7> wob = 206 (3») (9.9 é@ ;5g - j?‘
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