Example 1:

Rat pulls a 50 kg wagon with a force of 60 N. The
handle of the wagon makes an angle of 36.87° with
the horizontal direction of the wagon.

a.) How much work is done if she pulls the wagon
30 m and there is no friction?

b.) If the wagon is initially at rest, what is its speed
after being pulled for 30 m?
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Example 2:

A single force F (x) = (-2x + 10) N is applied to an
object with a mass of 2.0 kg, where x is in meters. As
the particle moves along the x-axis from x = 1.0 m to
x =2.0 m, calculate

a.) the work done by the force.
b.) the change in kinetic energy of the particle

c.) the kinetic energy of the particle at x = 2.0 m, if
its speed at x = 1.0 m is 2.0 m/s.

d.) the speed of the particle when x =2.0 m.
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Example 2:
m=20kg, Fo(x)=(-2x+10) N, x, =10m, x,=20m, W, =707

b.) AK=7? W =AK

net

AK =W, =701

c) v =20 ? @x,=10m, K, =?
AK =K,-K,
K, =K, +AK =%mv12+AK

2
K =120 kg)(2,0 T) +707
N

d) vy =7 K, =Emv22

Example 1:

m=50kg, F=60N,d=30m, ¢=36.87° andv, =0

a) Wy=?

b) v,=?

Example 2:
a) Wp=7?
£ (N)

8.0
6.0

F °
Wy = Fdcosgy Aﬂ: 3687

W = (60 N)(30 m)cos(36.87°) ¢

W, =1440

W =AK =K, - K,
1 2 1 7

Wi = g’ g
v =0

12Wp “2(]440 J)
Vy = \\ |
| m \\ 50 kg

m=20kg, F,(x)=(-2x+10) N, x, =10m, x,=20m

F,(10)=(-2(1.0)+10)=80N

11

Wi = Area; + Areay;

W) = %(1.0 m)(2.0 N) +(1.0 m)(6.0 N)
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F,(2.0)=(-2(20)+10)=60N



Example 3:
m=1000 kg, d =50 m, anda =0

d
=7 W, =F,d
Example 3: F, a) Wy=1 W, = Fydeosg, ¢, =180°
. . d W, = mgdcosg, F
An elevator lifts a 1000 kg load upward a distance of 50 m Enj . g
ata constant velocity. W, = (1000 kg)(9.8 :2)(50 m)cos(180°)
a.) What is the work done on the load by gravity? F
W, =-490,000 J
d
b.) What is the work done on the load by the elevator? b) W,=? W, =F,dcos¢, ¢, =0
a=0s0F, =F, =mg W, = mgdcosg, F,

W, = (1000 kg)(9.8 ?2)(50 m)cos(0)

W, = 490,000 J
‘Work and Energy 7

Example 4:
m=3000kg, v, =10 =, and v, =30 =, w=?
S N
W, = AK =K, - K,
W= %mvz2 —lmvl2
Example 4: | 2 )
m m
How much energy is needed to accelerate a 3000 kg truck W =>(3000 kg)(” ;) ~5 (3000 kg)(lo :)
from 10 m/s to 30 m/s?
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Example 5: m=10kg, v, =25 2, v,=0,y,=2
S
2= 0
Vs
2 Vit
K, m{cm” =\Kg\+ U,
Example 5: n=0 v=0
. . . o K =U
A 1.0 kg ball is tossed straight up with an initial speed | e
of 25 m/s. What is the maximum height of the ball? ~mv,? = mgy,

2
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Example 6:

A cannonball is fired with a speed of 100 m/s at an
angle of 53.13°. What is the maximum height of the
cannonball?
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Example 7:

A 15 kg box is sliding up a frictionless 30° incline. If
the box has an initial speed of 4.0 m/s, how far
does it slide along the direction of the incline?
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V1=O 25](g

u=0.15
36.87°

Example 8:

A 25 kg box is released from rest on a rough inclined
surface as shown in the figure above. After sliding
2.0 m down the incline find

a.) the kinetic energy of the box.
b.) the velocity of the box.

c.) the work done by gravity on the box.
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Example 6: v =100 ™, 6, =53.13%, vy = v, y, =2
S

w=0 228

Ky + 8+ Wy = Ky + U
n=0

K =K, +Ug2
—mv? = lmv(2 +mgy,
2 2
1 2 1 2
—mv,” = —m(v,cos6,)” +mgy,

2

2 2
m m
100 —| —[100 —cos(53.13°
v? —(v1c0591)2 ( s) ( s cos( ))

28 2(9.8 EZ)
S

V2=

Example 7: m=15kg, v, =40 2, 0=30°u=0, d=?
S

d
S
4 %
” ’ =0

¥ =0 ¥, = dsinf

0
K, +\(>(k+m,= +U,

n=0 v, =0
K =U,,

lmvz—m
PRt 8Y2

lmv,2 = mgdsin@
2 (
s

m\2
4.0 7)
Vi

" 2gsin@ m) . o
gsin 2(9.8 S—z)sm(SO)

Example 8: ) _ 25kg, d=2.0m, 6 =3687°, u=0.15, and v, = 0

y; = dsinf
o y,=0
\K\*’Ul +Wmher=K2hX§
v =0 y,=0
Uy +Ws =K, F

/¢, =180°
K, = mgy, + Fydcos¢,

K, = mgy, + uFydcos¢; = mgy, + uFdcos,

K, = mgdsin6 + umgcosbdcosg,
m H o m o) )
K, =(25 kg)(‘)AS 5—2)(240 m)sm3687 +0A15(25 kg)(948 8—2)005(36.87 )(ZAO m)cos(lSO )

K,=23521



Example 8: ) _ 25kg, d=2.0m, 6 =3687°, u=0.15, and v, = 0

v=0

¥, = dsinf

1
b) v,=? K, =—mv,’

_

2k,  [2(23521)
V2= e
Vom | 25kg

vy=434 2
c.) W, = ? Wg = ngcosq)g
d
F |9 W, = mgdcosg,
f1 gy =90°-0

m
W, =(25ke (9.8 7) 2.0 m)cos(53.13°
g = 90°~36.87° e (B ke)98 5 20 mleos(33.13)

5315

Example 9:

Larry climbs a 10.0 m tree at a constant speed in 8.0 s.

If Larry has a mass of 7.0 kg, what is his power
output?
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Example 9: (Alternative solution)

m=70kg, d=100m, a=0, At=80s, P, =?

¥, =100 m
d
4
p =L
LA
W, =-W,

W, =-AU, = —(ng ~U, )
W, =-(mgy, —mgy,) = —((7.0 kg)(948 S%)(IO.O m)—O) =-6861J

W, =-W, =686

W, 6867
P, =—L = 86 W
e 50,

Example 8: ) _ 25kg, d=20m, 6 =3687°, u=0.15, and v, = 0
nE 0 K d
N
u y2=0
¥, = dsinf
c) W,=1 W, =-AU,
W, = _(ng _Um)
Wy =~(mgyy ~mgyy)
W, =—(0 - mgdsin8)
W, = mgdsin
W, =(25 kg)(9.8 ?)(2-0 m)sin(36.87°)
Example 9:
m=70kg, d=100m,a=0, At=80's, P, =?
F, d
a=0soF, =F,=mg |d L
L ¢ ¢, =0
I
FA’
W,
p =L
Y

W, = Fydcos¢; = mgdcosg,

m
st _ (70 kg)(9.8 ?)(10'0 m)cos(0)
L At 80s

Example 9: (Alternative solution)

m=70kg, d=100m, a=0, At=80s, P, =7

¥, =100 m
£ d vy
¢ =0
a=0s0F, =F, =mg Enj
f F,
»n=0
Fy

P, =F;v,cosp,; = mgi—};cosm

P, =(70 kg)(9.8 sﬂz)(tgg :;) cosO0




Example 10:

Rat pushes a 25 kg crate up a 36.87° incline at a
constant velocity. The coefficient of kinetic friction
between the crate and the inclined surface is 0.10. If
she pushes the crate a distance of 2.0 m along the
incline in 5.0 s, what is Rat’s power output?
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Example 10: (Alternative solution)

m=25Kkg, v, =v,, 0=3687°u=0.10, d=20m, At=50s, P =

\
v Fr
9r=0
. FR \‘\‘}R

Pp = Frvgpcosdp

2F, =ma
Fy-F,-F;=0
Fr=F,+F;=mgsin0+ukFy = mgsin6 + uF,

Fp = mgsin0 + umgcos0

= =(25 kg)(9 8 —)sm36 87°+0.10(25 kg (9 8 —)cos (36.87°) =166.6 N

=

Py = Frvpeospp = Fp ixcosq)R =(166.6 N) ™ 050

(SOs)

Example 11:
k =600 E,x=0.02m
m
a) F="? F =kx
F=(600 N (0.02 m)
m
F=12N
=9
b) U, =7 U?=%kx2

Example 10:
m=25kg, v, =v,, 0=3687°,u=0.10, d=20m, At=50s, Py ="?

d
» yl_O

Y, =dsin@

Vo =V

=0
k‘\\&\" W osher =\1q<+ U,

Vo=V

¢, =180°
WR+Wf=U.ez o We =Uyg, -W; \

Wy =mgy, - Ffdcosq)f

Wy = mgdsin® — uFy dcos¢ , = mgdsinG — uF, dcos¢
W = mgdsin€ — umgcosfdcosg,

= (25 kg)(9.8 E,)(ZAO m)sin36.87°-0.10(25 kg)(9A8 3)005(3687")(2‘0 m)cos(180°)

2

We 33321
At S5s

Wy =3332] Pr=

Example 11:
A spring has a spring constant of 600 N/m.

a.) What force is needed to stretch the spring
2.0 cm?

b.) How much energy is stored in the spring?
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1000 N/m

W\AN\W 25kg

Example 12:

A 2.5 kg block pushed against a spring with a

spring constant of 1000 N/m, and the spring is

compressed 5.0 cm and then released. The surface

is flat and frictionless.

a.) What is the speed when the spring is still
compressed 2.5 cm?

b.) What is the speed of the block when it leaves
the spring?
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Example 12: m=25kg, x;=005m, v =0, k=1000 ~
m

b) x;=0,v,=?

.,k =1000 N/m = 1000 N/m
1"“ m m
x1=005m,v; =0 Xy =0,vy="?

\KQ'U‘ +M, =K2+}l>(<
vi=0 xy=0
U, =k,
L2 1 >
—kx"=—mv
2 T
—_—
[ 0(1000 E)(0.05 m)?
_ X | m
Vy=4— =\|—""F7F""""
Vo ) 25kg
Example 13:
v =15 —
s 76, =3687°
yi=3Sm|
p ¥2=0\ " ="
Ky + Uy + Wog, = Ky +8
Y, =0

K, +U, =K,

iWll)2+l'l’l —ll’}’l\/2
2™ 81 ;M2

=
vy =V +2gy

v, = V““(IS ?)2 +2(9.8 ?)(35 m)

Example 12: m=25kg, x;=005m, v =0, k=1000 ~
m

a) x,=0.025m, v, =7

_k =1000 N/m ..k =1000 N/m
'mm m m
x1=005m,v; =0 xy=0025m,v,=?
\I(i\+U, +M”’ =K,+U,
vi=0
v, =kK,+U,,
1, 2 1 2 1, »
—kx)"=—mvy” +—kx
2 T Ty

‘JW ) “\“(1000 %)((0.05 m)’ - (0.025 m)’)

vy =1 \‘

m 25kg

Example 13:

Larry kicks a soccer ball with a speed of 15 m/s and
angle of 36.87° above the horizontal from a building
that is 35 m tall. What is the speed of the ball just
before it hits the ground?
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