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(1) Apply the equation (W=F-Ar=FArcosa) to calculate the work done on an object by a constant force by taking the dot
product of the force vector F and the displacement vector Ar.
(2) Apply the relationship between average power, the work done by a force or the associated energy transfer, and the time

- . . f A w
interval in which that work is done, or energy is transferred (Pavg = —=).

1
You push your couch4.00 m across the living 558 Al 48 48 daa i e 4.00 M AS, YY) aayS

room floor with a horizontal force of 200.0 N | 1500 N SIS YI 5 8 il 13 200.0 N W s s
The force of friction 1s150.0 N.

What 1s the work done by you, ) A psd A Jadll s L

d=lm ,f=200MN, H=\S0N . W= dcosSO
_________________________________________________________________________________________________________ W= 200XN CosQ\ =803

work done by the friction force,

............................................................................................................ wr: FACO

work done by gravity,

____________________________________________________________________________________________________________ Wiy O . el
...................................................................................................................... s ACQS(QQ):'OJ

A constant force, F=(4.79,—3.79, 2.09) N,acts on an object of mass 18.0 kg, causing a
displacement of that object by r = (4.25, 3.69, —2.45) m.

pa ) 138 Aa 3 T pas 8 Gy Las ¢ 18.0 kg 43S an e 331 F=(4.79,-3.79, 2.09) N «&ilis 8

: : 5 . =(4.25, 3.69, —2.45) m_hix
What is the total work done by this force? 5.0 030 At AN £ pana ok La

wnck-g ...... h),(_\\,o-a_\—b\)z ...........................................................................................................................................

) I
T \v?sf‘ﬁ’. ...... \'33 ...........................................................................................................................................
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2
A force of 5.00 N acts over a distance of12.0 min the direction of the force.

Find the work done.

A A O R LA A kA s T

A car of a 1500 kgcar moving at15.0 m/sif the car changed its speed t80.0 m/s
What is the work

A car of mass m = 1250 kg is traveling at a speed of 105 km/h (29.2 m/s)
Calculate the work that must be done by the brakes to completely stop the car

Luay Bani Ata 0505369567
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15'Part/" Apply Hook's Law ( F;, = — k(x — x,), to calculate the spring force, the spring

constant, or the displacement of the end of the spring knowing the
other two quantities.

1

An ideal spring has the spring constant .k =440. N/m. & 5y cl apal e &l i
k = 440. N/m. Calculate the distance JOUDD ole e
this spring must be stretched from its EERCH S NATET T i Bl AT e
equilibrium position for 25.0 J of work to 25.0 J.dxd Jad 4 5
be done

_K=WoNlm, ws- 253— x-_g ______ >¢_ i, A—

A load of bricks at a construction site has a mass of 75.0 kg A crane with 815 W

of power raises this load from the ground to a certain heightin 52.0 sat a low
constant speed.What is the final height of the load?

A car of mass 1214.5 kg is moving at a speed of 27.9 m/s when it misses a curve in
the road and hits a bridge piling. If the car comes to restin(.236 s ,
How much average power (in watts) is expended in this interval?

=Y 'leo W
________________________________________________________ -b{:,'l'l: ‘zxo.?.fse

§ \: _________ 'ZX_LQL,J _____________________________________________________________
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9 Calculate the change in gravitational potential energy of a mass as:
AUg = Ug(y) . Ug(yo) = mg (y — ¥,) =mgh

L Define mechanical energy as the sum of kinetic energy and potential energy
(E=K+U).

)

1

A ball is thrown up in the air, reaching a height of 5.00 m. Using energy conservatior
considerations, determine its initial speed

K;_*..U?;.=____K(:,__+___()3_[:

1 213 XS ...... ] e A\ W™ 'S ......................
._ll‘_,,{u,"'-_-.%ﬁk.( _________________________________________________________________________________ q ______ \ ___________________________ q C\M _____________________________

A truck is descending a winding mountain road. When the truck is 680 m above sea
level and traveling at15.0 m/s, its brakes fail. What is the maximum possible speed

of the truck at the foot of the mountain, 550. m above sea level?

....... M’g):.dlt.hu‘sgmagsljmﬁBO&WﬂuLc MW'UQSJMMQC)MGL}@)JQ&;MLAJJJ
............ 550 ¢ Wil e ool prius die dio Lid) @iSian deyun (sl Lo . lgoulSa Jlons (AWl (5 1320 15.0 deyuuy
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9 Calculate the change in momentum (due to change in velocity) as the difference
between the final and initial momenta.(AP=P; — P, )=mij; — mi;=m(¥; — ;).

9 Apply the relationship / =AP = E,,,At between impulse, change in momentum,
average force, and the time interval over which the impulse acts on the object.

1

An 83.0 kg running back leaps straight ahead toward the end zone with a speed of
6.50 m/s. A 115 kg linebacker, keeping his feet on the ground, catches the running back
and applies a force of 900 N in the opposite direction for 0.750 s before the running

back’s feet touch the ground

1 | What is the impulse that the linebacker imparts to the running back?

Luay Bani Ata 0505369567
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2

A 3.00 kg ball of clay with a speed of 21.0 m/s is thrown against a wall and sticks
to the wall. What is the magnitude of the impulse exerted on the ball?

The figure shows before and after scenes of a cart colliding with a wall and bouncing
back . What is the cart’s change of momentum? (\p
(Assume that right is the positive direction in the coordinate system.)

M:loKﬁ,u,=—-2wS,Uf=\mls

10.0 kg

- 2.00 m/s_
-—

Luay Bani Ata 0505369567
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A ball of mass 0.3 kg is thrown horizontally Ui anan RAEERERICE \Gisi0.3 kg LiliS 5 S cdil
towards a spring that is placed horizontally ‘

Lil."lls lll.._\ .-" ]Sa.n . i 1_451_"“:_1»1
also as shown in the figure, the ball hits the S B FTEe A

spring with speed of 4.5 m/s and compress it g0 (40.25 M Al Slo abhiniq.5 m/s

0.25 m distance from its equilibrium ¢ OsSad)

[ -

position,

what is the spring constant G 3 culd yfata La
M:O-gkj ) X=075w™ 1t U= 11-51-1'5 Er= E!-‘
K~ O = -+ Usk
Hlo3)ua)s ¥k (s2s)"
vi= V2 Nim
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