ABRHS PHysics (H) NAME: I‘<E Y
Work & Kinetic Energy

Concepts
A. What is the definition (equation) of kinetic energy?

= L my® ¢ ¢ mobon — vill mele mor< sens
[(= z My the eiergy o et

B. Is kinetic energy a vector or a scalar? Can it be negative?

S(‘abr,’ No! Alwoy s paS‘t'h'ue.

D. What is the Work-Kinetic Energy Theorem?
iw = AL Tha net work dove on SWT’W\MZ ez«a{s
e chhange i ifs e fic eresy-

Problems

1. A 100 Newton wind is blowing a 75 kg ice-boarder across a frozen frictionless pond for a
distance of 50 meters.
a. How much work did the wind do on the ice-boarder?

WeFRd = (100)(s0) = | s*vooJS

b. Assuming that the initial velocity of the ice-boarder was 0 m/s, how fast were they
going at the end of the 50 meters?

= 4L (as)v?
4 Sooo =
_ - S%woJ S0 z
sw= ok, 5o K > yZ= 13323

m

2. Betty pushes her physics book (m=2 kg) with a speed of 4 m/s. She lets go, and the book
slides to stop in 0.75 meters.
a. What was the initial kinetic energy of the book?

Ke dmv*> ke L2 = (63

b. What was the final kinetic energy of the book?

2 2
émv = icz\(o)

"

\ OJ S
c. How much "work" did friction do?
sw= AL < Kp-kg
- 0 ~[6
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d. What was the force of friction on the book?

W< td —lp=s F(3Y)
[F = 2(-3% Mj

3. A 60 kg skier has a kinetic energy of 6750 J at the bottom of a hill, and skids to a stop in
a distance of 35 meters.
a. What was the velocity of the skier just before the skid?

k= im® b0 = 2 (6] v
\‘7': YAAY lV: I{MIQ

b. What was the average force of friction on the skier while skidding?

Ak= =635 J W= 0K = Fd

Closes all k) _biso= F (39)

4. You are pulling your 25 kg cousin in a toy wagon with a force of 150 N and at a constant
velocity. You pull for a distance of 250 meters.
a. How much work did you do on your cousin?

W< Fd = (Is0)(250)
Tw= 33, s00 J\

b. How much "work" did friction do on your cousin?
Sine yvr cwsin ddp'+ [k
gain any Kinefic emangy -2 W‘F’;CHW\ < | - gqrgoo T

c. Why did your cousin gain no kinetic energy?

Yoo did + work  but fridion
wdid all of (f. 1 wasS canceled 57 fuchom.

5. A car has a mass of 1500 kg and a velocity of 20 m/s.
a. What is the kinetic energy of the car?

K= -{mv"' = %’ (tSoo)(w)L < | 300,000 J \

b. If the car gains an additional 400,000 J of kinetic energy, how fast will it be moving?
So Kz 30000 ¢ H00000= F00 000 T
( A
. 300000 = = (1sp0) V

vi= 4%3
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6. A 1750 kg car is driving down the road with a speed of 15 m/s. The car speeds up
through a constant net force of 3500 N over a distance of 75 meters.
a. What is the initial kinetic energy of the car?

e 3 (o) (15"

\? (93,000 J‘j

b. How much work did the net force do on the car?

W= R4 = G500)(3) = [ zg3000 T\

c. What is the final kinetic energy of the car?

fo a o were both
[‘\4‘000 + 263000 - ‘-[sq‘ooDJ' & axfﬁ "P"a:‘é their fum

rovads down. Dowd Sess.
d. What is the final velocity of the car? Sou i1y 40,000 3 fine..

= 1 -
454,000 = = (13$0)V

- sis v= 229 M

7. Alis pulling Charlene (m=70 kg) with a force of 25 N for a distance of 20 meters. At the
end of the 20 meters, Charlene has a speed of 3 m/s. Assuming that Charlene's initial
velocity was 0,

a. How much work did Al do on Charlene?

W= Fd = ()(w) = !sooa’x

b. What is Charlene's final kinetic energy?
R 2
ks Lmi® = L@ =357 )

c. Why are your answers to a and b different?

Must have been Prchion!

d. How much "work" did friction do?

ZW= AK l" o
500 + W‘P = 3[( .,‘ALF = - [8S J

e. What was the average force of friction?

Wz fd

~-185= F () m

[
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8. The net force on a 3 kg object which is initially at rest is shown below.

!

150 L e R | ‘_Q).
T3] A R S G S gd 2
o \g%/j(\ PRCRS
| | | |
" ANy ——xm — £ £73
e (& .
) N S S A ’
S I A U R B

How fast is the object moving when it reaches the x = 4 meter position?

Wz Area  (red above)
IZS"DCS‘

= (50)C2) + -é (sotwo)L =
What is the total work done on the object for the 12 meters shown?

So the anas wi

$yrom K

00+ (S0 =

&— Nohe the §

| ool Worx Totl Areay

pialc Anen = ((OO)CL) + %’(IIO)Z

- 2004 (00 = 2007 ~ 250

+ 300
~-300

Sp total

What is the fastest the object is moving over the 12 meters shown?

Fastest occurs offer MOST work done > . @ X=8!

So W= 150+ 300 = 5503 @

550 = 3 GV vr= 33

IV: [qll m[j \

Note: "work” by friction actually should read “mechanical ene;gy dissipated by friction” - this

terminology won’t make sense until chapter 8.

Answers:

© N O O K~ N =

a) 5000 J
a) 16J

a) 15m/s
a) 37,500 J
a) 300,000 J
a) 197,000 J
a) 500J

a) 12.9m/s

b) 11.5m/s
b) 0J

b) -193N
b) -37,500 J
b) 30.6 m/s
b) 263,000 J
b) 315J

b) 250 J

c) -16J

¢) 460,000 J

c) friction

c) /s

d) -21.3N

d) 22.9m/s
d) -185J

e) -9.3N

side 4



