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_ A racing car starts from rest and accelerates uniformly along the track
with an acceleration of 3.0-m/s”.. If the track is circular with the radius of 244
m, at _whgt_ speed is the centripetal acceleration equal to the tangential
acceleration?- How long does it take to achieve the speed? ;

(27.1 m/s, 9.0 s)
e ' A at:_37n/54
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The turbine of a jet engine has a moment of inertia of 500 kg.m?. Itisto
be accelerated uniformly from rest to an angular velocity of 300 rad/s in 25
seconds. Find the angular acceleration, the unbalanced torque required, the
angle turned through during the acceleration, and the kinetic energy of the
turbine at its final angular velocity. (12rad/s?, 6000
N.m, 3750 rad, 2.25x10” J) e
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. A flywheel has a moment of inertia of 5 k .
Lh : g.m", what angular speed does
Eﬁ w_heel attain if 100,000 joules of work are done in produéiggl;gtaﬁnnal'_
etic energy? What torque is required to bring this ﬂywheel to rest in 25

' ' seconds? (200 rad/s, 40 N.m)
Sel»tm.. M?’MM & vawitia of o fAu oheol, 1= 5 &Ry M2
@a\ v W OMZQM-‘LM. uaL»c.f—a,

Kimeltc Evingy %’h&mm) TR= —‘5 lwi'-f- lob,000

- [ax 100,00 ~ Q007

0~ A0 = 95 v y
oy 0(=‘3M/5 )

~ Quaud Bgpe — T= T4 = s%8 = ho N M-

A force of 50 newton stretches a spring 75 cm. What is the force constant
of the spring? How much force is required to stretch the spring an additional
15 cm? What is the potential energy of the spring when it is stretched 90 cm?
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An air bubble released at the bottom of a pond expands to twice its
original volume by the time it reaches the surface. How deep is the pond if
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A body describing simple harmonic motion has a_maxilm_lm acceleration
of 87 m/s? and a maximum speed of 2 m/s. Find the time period and the
amplitude. (0.50s,0.16 m)
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atmospheric pressure is 10° N/m?) (102m)
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. 4
A 5-kg mass hangs in eguilibrium from a spring of spring constant 80
N/m.2 How far must the spring be stretched to give the mass an acceleration of

4m/s” upward when released? What is the period of the motion? Find the

speed of the mass 0.1 s after it passes th e e
1.57's, 0.92 m/s) passes the equilibrium position.  (0.25 m,
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A rocket is 637 km (0.1 earth radius) above the surface of the earth. What
is g at this height? Find the weight of 5- g mass at this point.

(8.1 m/s%, 40.5 N)
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A curve of 200 m radius is banked at 15 °. At whit speed must an

automobile go around this curve if no frictional forces are to be used to keep
the automobile on its circular path?
(22.9 m/s)
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Find the radius of the orbit of a satellite which revolves about the earth in
one sidereal day (86164 s). What i is, the orbital velocity?

@ 2x10* km, 3060 m/s)
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A rocket engine ejects 30 kg/s of hot
the thrust and the verti ) gases at a speed of 2000 m/s. Find
4000 kg tote” - vertical acceleration available at launch for a missile of

60,000 N, 5.2 m/s?
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A 40-g ball traveling east with a speed of 5.0 m/s has a “head-on” collision with a 60-
g ball traveling 3.0 m/s west. If the collision is elastic, find the velocities after the
collision. (vie=-4.6 m/s, vor=3.4 m/s)
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&1

" If a ball is dropped from a height of 40 ;

oo cm, and if th i

restitution is 0.80, find the height attained after the first bcc:) Cozg'lcwnt of
(25.6 cm)
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A 2-g bullet is fired from a 2.5-kg rifle with a velocity of 350 m/s north.
locity of the rifle, assuming

Find the momentum of the bullet, and the recoil ve
that no other bodies are involved> (0.70 kg-m/s north, 0.28

m/s south) :
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A 5-g bullet is fired horizontally into 2-kg block of wood suspended from
a cord 2 m long. The block swings because of the impact, deflecting the cord
to a position 20° from the vertical. Find the initial speed of the bullet. (615
m/s)
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A 2-g bullet is fired into a 2398-kg block of wood suspended from a long
cord. The bullet is embedded in the block, and the two start off together with
a speed of 0.700 m/s. Find the velocity of the bullet before collision. (840

Seludion

m/s).
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. An 80-kg man 1S .]Jﬁe.d- by an elevator through a distance of 50 m in 30 seconds.
What is the increase in his potential energy? What power is expanded in raising him?
_ (39,200 J, 1307 W)
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®13 A proton of mass 1.66x10” kg collides head on with a helium atom at rest. The
helium atom has a mass of 6.64x10% kg, and it recoils with a speed of 8x1 0’ m/s. Ifthe
collision was elastic, find the initial and final speeds of the proton and the fraction of its

initial energy transferred to the helium atom. (2x1 06 m/s,-1.2x10% m/s, 64 per
cent) .
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A pendulum bob hangs from the roof of a moving van. If the van is traveling 25 m/s
around a curve of 150 m radius, find the angle which the cord makes with the vertical

when the bob is at rest relative to the van. (23°)
%mm . P o T ‘ .
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_ Find the velocity required for a space station iy
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| A star rotates with a period of 30 days about an axis through its center.

" |Mfter the star undergoes a supernova explosion, the stellar core, which has a
radius of 1.0x10* km, collapses into a neutron star of radius 4.0 km. \
detemine the period of rotation of the neutron star. (0.23 s)
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I2

Calculate the escape speed from the Earth for a 5000-kg spacecraft , and
determine the kinetic energy it must have at the Earth’s surface in order to
move infinitely far away from the Earth. (1.12x 10* m/s, 3.14%10
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