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/ ' Phys06 Fa24 LACC R. Erickson—— Test 3 Ch7,8,9
Show enough work for FULL credit. Attach extra white paper as needed. For the multiple
choice state a brief reason why you choose the answer you did to get full credit.

Chpt 7 Momentum

@(Spts) The momentum of an isolated system is conserved
@)in both elastic and inelastic collisions.

(b) only in inelastic collisions.
5 (c) only in elastic collisions.

Explain:
Cons. oF hemedum i unversad

{21(5 pts) In the figure, determine the character
of the collision. The masses of the blocks, and 30m/s  1.5m/s 18m/s 18m/s
the veloc_ities before and after, are shown. The » ’ * :
collision is 2kg Bkg 2kg B kg
(@) perfectly elastic. Befoge . After
(b) partially inelastic. e .
5 g&:ompletely inelastic. eA” X° N \/ o+
d) not possible because momentum is not conserved. -

Explain: (l = /% =»
Momentum Before: (‘SXZ)‘I‘ - f)(g) z B¥IZ = }Jltac
Momentum After: (/,Q*)(Z)“‘('(-S'YE) 2 STy =if oK da

l3.| (10 pts) A 60-kg swimmer suddenly dives horizontally from a 150-kg raft with a speed of 1.5

The raft is initially at rest. What is the speed of the raft immediately after the diver jumps if
the water has negligible effect on the raft?
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(a.110 pts) In a police ballistics test, a 10.0-g bullet moving at 300 m/s is fired into a 1.00-kg
block at rest. The bullet goes through the block almost instantaneously and emerges with
50.0% of its original speed. What is the speed of the block just after the bullet emerges?

Diagram: BEFORE R AFTER
-0y AV A7 .. 0,
300™/s 5]-()&3 T 1SO™/s
—————— > == S eSS
momentum before = Momentum after P ?
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3 myv 4 M Vv = RV MV 3
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Chpt 8 Rotational Dynamics =

/

S pts) A disk, a hoop, and a solid sphere are released at the same time at the top of an

inclined plane. They are all uniform and roll without slipping. In what order do they reach the
bottom? Why?

Oqu_c{—-w{f‘h most wdss closest
(a) hoop, sphere, disk 4_0 ‘HM-
(b) hoop, disk, sphere N _F
(c)sphere, hoop, disk ~ @A¥-1Sa7\_

d) disk, hoop, sphere mhhm_ V= rid
sphere, disk, hoo
5 Explain: p('\d"{— W‘E.-‘:”
PE = KErot + KEtrans K L (l P
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6/(10 pts) A hoop with a mass of 2.75 kg is rolling without slipping along a horizontal surface
with a speed of 4.5 m/s when it starts down a ramp that makes an angle of 25° below the
horizontal. What is the forward speed of the hoop after it has rolled 3.0 m down as measured

along the surface of the ramp?  %efw< Y. sm/s Hosp (7
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@10 pts) A 40.0-kg child running at 3.00 m/s suddenly jumps onto a stationary playground
merry-go-round at a distance 1.50 m from the axis of rotation of the merry-go-round. The child
is traveling tangential to the edge of the merry-go-round just before jumping on. The moment

of inertia about its axis of rotation is 600 kg - m2 and very little friction at its rotation axis. What
is the angular speed of the merry-go-round just after the  child has jumped onto it?

Fekde_retsm ; L < Tu
£
.

. 600 hgm* vt = ¢
ﬁ"“b“ﬂ“ Momentums before Momentums after

(TJ chitd ¥ Luman = L ch.'u'f'l—"‘fjj

b{ 'F'P + I/O = (mr’)w'+Iw'
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Chpt 9 Statics and Elasticity

made of aluminum, brass, or copper. The values of Young's modulus for these metals are 0.70

x 1011 Pa (aluminum), 0.91 x 1017 (brass), and 1.1 x 1011 (copper). Which wire would stretch
the most distance?

aluminum
5 ) brass
(c) copper

(d) They will all stretch the same distance.
Explain:

.,"f:_';f < F/A’ = F’Q Co A—lummum ) L)/c A@S
(-5 s M A e smallat Y
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(10 pts) A mobile is shown in the figure. The
orizontal supports have no mass. Assume that all
the numbers given in the figure are accurate to two

significant figures. What mass M i
balance ile?/Start balancing from the
bottom and work up to find the missing masse

p. = Lew - /éafs’ midd Ly
m, = 16»« I

3
Sem ;_:g'—"

l/Cw\
= EoE
‘fcm 1 ::i:
lIn._uo pts) A 1200-kg car is being raised with a constant acceleration of 2.53 m/s2 by a crane,

using a 20-m long steel cable that is 1.5 cm in diameter. Young's modulus for steel is 2.0 x
1011 N/m2. What is the change in length of the cable caused by lifting the car?
Part I: Fr=Ma + Mg

Vo Fren (oo o)
(] - e +( 200kg)(T 9}

5 f?.—OO (/Z.$5 rh/!z)

rtll: Stress/Strain=Y { Solve for AL }
Y - R/A
A2/2

= A
5A2 _1'?

e 16126 471(20m)
(X0 o))

% A= 0.008 Fin o (8. o] € g
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