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Kinetic Energy

Quick Concepts
A. In words, what is kinetic energy?

The eneryy of MOTON .

B. What is the equation (and therefore the definition) of kinetic energy?

Z v = Speed of objed
C. What are the units used for kinetic energy?
J CJovles)

D. Is kinetic energy a vector or a scalar? Why?

Scular. There (s no direction mwolved

E. Can kinetic energy ever be negative? Why?

Nob Ble mass is only posifive and vZ wilt abweys
be pos‘tﬁ\re.

Calculations
1. How much kinetic energy does a 65 kg person running at 2 m/s have?

KE=smv*  ke= L69)@) (e 1200

2. How fast is a 1500 kg car moving if it has a kinetic energy of 200,000 J?

P
200,000 = F (ISW)V — -
\,q":: 266- v=le3 /SJ

3. What is the mass of something moving at 12 m/s that has a kinetic energy of 1000 J?
- 2
[000 = F m (12)

'm= (39 kg }

4. What is the kinetic energy of a 0.0001 kg bee flying at 5 m/s?

v

QL
e - L
KE = L'Y\\l

KE = émv" KE = lZ(-0°°‘)CS)7'
f Ke < 000\7'5. Cl'\

side 1



ABRHS PHysics (CP) NAME:
Kinetic Energy

5. A 1200 kg car is driving down the road with a speed of 5 m/s.
a. What is the kinetic energy of the car?

ve = tmit gge 10w k€T G0 T |

b. If the car gains 50,000 J of kinetic energy, how much kinetic energy would it have?

5000 + 50000 = [ 650000 |

¢. And so how fast would it then be going? 9
KE=+mv™ 65,000 = £ (rwo)V
vz 108 | v= lo¥ ™s \

6. A 3 kgbox is sliding along the floor. It has an intial speed of 8 m/s.
a. How much kinetic energy does it have?

g = s [ee= 97 |

b. Ifitloses 60 J of kinetic energy, how fast will it be going? \[ 7‘__ th

96-p0 = [363 | ¢ KE=2m" f [y=.ams\

?
36< 3 (3)V

7. If you gain kinetic energy, what has to happen to you?
( : old
Since yov Cavi change  yor MSS, Yov w hawe.

f sped o

8. Ifyou lose kinetic energy, what has to happen to you?

You have fo Slow doww

9. Both momentum and kinetic energy depend on mass and velocity.
a. Isit possible to have a constant kinetic energy, but a changing momentum? Explain.

Yes! Remember momentum (sa vechor, ot KE
st acitche with @ comStant Speed wold b€ 6 cmSTART
60:1\3 i ocircle p b cgmnﬁ;nj 2

b. How about a constant momentum and a changing kinetic energy? Explain.
- . - .
Nage.f Lf '(3 (S Cmsfar\'b' that means y (s
& would alp be (mstint
constant / so KE
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10. a. Which has more kinetic energy: a mass of 1 kg moving at 2 m/s or a mass of 2 kg

movmgatlm/s? 'Z @ LE = "LW\-V [ [ks@ Z"‘{S

® ke-=

= - L) hes more KE.
: -lm(,z)?' =(23) = 3C

oz (= I

b. Which has more momentum: a 1 kg object moving at 2 m/s or a 2 kg object moving at
1 m/s?

® p=mV ® e=mv
pz )= [2 “3"‘[5& p= (23 b@

b Thay ave T Samep !
11. Imagine there are two objects traveling in i irections. A mass of 5 kg moving at

4 m/s to the left and a mass of 5 kg moving at 4 m/s to the right.
a. What is the total kinetic energy of the two objects? 2 So 4O +4D

K[ _Lm\;'L L‘L = J7-/M

2
L(g)c_q) . (%7 - 16X (803 |

= YoJ
b. What is the total momentum of the two objectsD

P = mV So (-0) 20
D) = f-20 AN CSX'%M’S Fm
T 10

12. Imagine you are driving down the road with a certain speed.
a. If you double your speed, how much does your kinetic energy change? how about
momentum?

Sine KE= J—mv anedoobleﬂQspeedwzgd-

= L(2v)” = Lmv*) $o ‘/x the KE
¢ m
momenivm See below =2 ( )

b. Ifyou triple your speed, how much does your kinetic energy change? how about

momentum? 2 7’
Lile wise lm('b\/) = Imdv = q(%mv)

= |
momentom See below f = 94X m

c. Ifyou cut your speed in half, what happens to your kinetic energy? how about

momentum?
'\«~ L _ 1rL ?
Co %—/M(—‘?L_V) - '7‘;'“ &V = g (7/"\\’)
momentum See below f - .L% K the e, )

my S m(zv) = 2my _[Zx e momentm

(/.8
) P 2 mv 4 2x the Mome(/\'l'VMJ

b) and Sv m(3v) =
c% ad m(gv) = gmu s hatf The mo"‘e“wmj
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