
-

'l= tom/s'
l. a) Estimate the gravitational potential energy of this apple.

?l,l= ,CI; tn= 0"t(,,1

(t"ttt ,ù(Lop)(tr)= ff
Base level (Reference Level, Zero Level):

'lrs
c) When does an object have:

above lhc baJc lcrtei

o* buso lettr'l

' below ha¡r' leucl

d) Does the change in potential energy (APEr)depend on the choice of a base level?

r)0

2. A 900. kilogram car drives off the edge of a 45 meter high cliff at
25 meters per second. How much energy does tlie car have at this

rn. 1m (f ( - Zsy fi=45n

rKL

IB II

Cn

@

r
Oi) Positive PEn?

ii) Zero PEn?

iii) Negative PE*

a speed of
z lím

0tn

E 'r ?in

fr. rnfllnf
L,-; rn\j

/t-

rllYt8t #Yqr') ,!0n u\rs%)
7

ú,Bxt)t l
11



3. A runner has 800 joules of kinetic energy. If he doubles his speed, how much
kinetic energy does he now have?

Kl^ \ [ìv'- = Bc(] IL

-- rn
1

5. Sketch the following relationships

constant is 125 newtons per meter compress 0.50 meter

IB 11

hr t z

b) How much force was needed to
compress the spring?

l= llx\

î+ 
''. 

is r2l" ltYn nulhgl
/

i
4. A spring whose tpdhg

a) Determine how much energy is stored in K

the spring. 1:

?1,. )Kx^

32a0ï

2

L( t(o f t25A (C"S}m) =

€eeed tt

l'n

speed

ú3rtt

stretch 1'¡rr

stretch

12

PE*

?r

InASS

PE*

,¿l^ [,î 1 
L ^l' ?1,= tKx ' I =Kx

KE PEs

it

fl

PEt

height

KE

n]ASS

PEs

spnng constant

F5



Conservation of Energy IB 11

rransformation: cOnffir]trjn 0l ennfly fu^ t0e forn ftyvò lt/^' 
ûn\frh¿(

rransrer: 
f assing e|nugy f ron lrY ob¡ecl Io ún\fhe(

Describe the energy transformations and energy transfers in each example below:

1) Basketball is dropped

,"Transformation:

fl

then

elccfrtcal (

Transfer:

nal

fith 
) hal

?i. - KL
I
I

Ji

'.li

2) Anow i$ shot by archer

Transformation

?8, n KL

3) Bus skids to a halt
' Transformation

fÍ+a

4) Light bulb is lit

Transfonnation

bow ¡1r'

Transfer:

Transfer

Transfer:

nfl

brtshrcs )
he )

JU ûi(,fl

ml baller
lûûl

v
è

h+ t
e \l\l(e "

f

Conservation of
Energy Principle Thc rctal e

if;W
aled ,y, lon

5 fictlhcf

wl0
sle rn

oF (tn ijo

fcà nr,'t'

rcnans L}n
Meaning:

n(

close d

esrn
Irû fnn one o

C0( ,f
C(,t lD an

othcr.ûn

v

Isolated system:

j

0

13



Conservation of Energy IB 11

(- PE -r

,h=Ø^

KÊ 0 Free fall Air resistancer-

a) A student drops a ball from the edge of a cliff. Each
snapshot shows where the ball is at the end of each
1.0 second of free fall. Fill in a pie-chart showing
the relative amounts of each type of energy the ball
has in each snapshot. Neglect air resistance.

b) Sketch graphs of the kinetic energy,
gravitational potential energy, and total
energy of the ball as a function of its height
above the ground.

I
.,

f

Ø
rn(tl,

tnt

lolat enut¡y )i nnJcild.

nû'"
:t'

a
I

I

I

I

I

II
I

I

I

I

I

I

I

I

I

a

?lnax
h=mnx

4

Þ[
ti()

r!

?io= Øi
h=tó,

h= 5Height

d) Make a statement about the total energy of the ball as it falls

I energy and the kinetic energy of the ball as it falls

qt

e) Discuss the energy of the ball if air resistance is not neglected.

0n{ ¡f

I

flcchantnl iJ nll [anJerved w'iln t¿t( KtiJldnu-
Jonc ol flne rncLhanicûl
l(anJhrne';l h trermttl

f) Complete the pie charts above for the case in which air resistance is NOT negligible

14



f riz Er,

-t

IB 11

Conservation of
Energy Formula:

7f ,t llfi r 0i = 7lr | ftl ,t [j f
U

2. A pendulum starts from rest at p
1 ãnd swings freely back and fò 

E 
I

a) Complete the energy pie charts. -Ne

speed of the ball atiits lowest level.
ti

?fA io?n= KE 
uo,*n

nflh To?= !nl^ßorrorl

b) A student braves the "bowling ball of death" by
releasing it at their nose level. Estimate the

I h=vnttx
2

3 h"Ø,n

3. A rollercoaster starts
from rest and rolls
freelñwnhill,
neglecting friction. I
a) Complete the energy pie charts. h. qSn

b) A 750. kg car starts at the top of the 45 meter high first
hill and rolls downhill. Calculate how fast it is
traveling at position 4 which is 30 meters high

4 30'n
3

t?îo,rl,(Er= ?t'-r-f,t'vr'-t '"1

t,
! l- r L v

2

v,' /ï

h=Ø

I Kr.

h,

rF

Ø,1
vt= Ø

11fl

/ßBlp)(ls, ru)

t 6

,8h
1 2

4s

nh

)
-1 u=2

)

Á

f

h)c) Where will tlie car be traveling the fastest? Why'? .

A (! utl cnL(dl ,t ft,tnJltr'rrcd
ro lû l/¡l

l[/= l,¡Al' l5


