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Phys 131
Spring 2023

Fundamental Mechanics: Group Exercise 7
14 April 2023

Names:

1 Ballistic pendulum

A ballistic pendulum consists of a 1.5kg wooden block
suspended at rest from a cord. A 0.0080kg bullet is fired
horizontally into the block. It embeds itself causing the
block to swing upward, reaching a point 0.20 m above its
lowest point. The idea is to use the maximum height vy
reached by the pendulum to determine the speed of the === D
® |

bullet immediately before hitting the block. The process
is illustrated at three instants. Let instant 1 be the mo-
ment just before the bullet hits, instant 2, the moment U3 Max Height
just after it embeds and instant 3, the moment at which

it reaches its highest point. (131Sp2023)

a) Is momentum conserved from instant 1 to instant 2? Is mechanical energy, £ = K +
Ugrav, conserved from instant 1 to instant 27

b) Is momentum conserved from instant 2 to instant 3? Is mechanical energy, E = K +
Ugrav, conserved from instant 2 to instant 37

c) Consider the period from instant 2 to instant 3 and use this to determine the speed of
the bullet and block just after it embeds.

d) Consider the period from instant 1 to instant 2 and use this to determine the speed of
the bullet and block just before it embeds.

a) Fom | w® 2 TCffch‘M dues W0N-Ero werk =0 én@fff—% Nok censener]

et exteraal foce =0 =0 Momahum  consensed

b) Frem 2 +73 00 -consenhive Jorce tensiac  _, vorgy, con
does o Warle

ek extemal Force (gravhy i) $¢o =Y Meredum Aok canseved

1



Musd =

)
\(Lz 7 Vo =Omls \"*.
§2= VIS
inihal

-\/Et'g\f\ VWI‘:‘O
Mo cansensel

_ }sz:b{:-: Praby

Misood 3 Mbullek =M

K+ Ugh = K5 +U3£

B Mays D+ Me
= Wt= Z2gl =P VesVggld

=D V.= !/Zx"l-xrw!s‘x O,ZGM1

=].,9%mls

o
MONLE S MuVif = MuVii + My

=0 (Mp +Mu) Vo= Wb V,

M
=P »V - %@u VL

‘ M

Vi

= LSOk .28 mls

OrOC"iSU;

= 2)?3“1/5




