PHY 2053C Test 3 Solutions

Question 1:
Conserved quantities are:
Energy
Momentum
Angular momentum

- Total energy of closed and isolated system remains constant therefore
energy can be changed from one form to another within the system but
total energy remains constant and conserved.

- Momentum is conserved when during a collision, the forces of the
colliding bodies are always equal but opposite at each instant of a
collision.

- Angular momentum just like linear momentum is conserved when net
external forces amount to zero.

Question 2:

Conservation of momentum law.
Question 3:

For an elastic collision, total kinetic energy and momentum are equal before and

after collision therefore elastic collision is conservative in nature. For inelastic

collision, some of energy is converted into other forms such as heat or sound at

each instant therefore inelastic collision is non-conservative in nature.
Question 4:
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M punet = M1 = 3g = 0.003kg

Vibullet = Vi1= 500m/s

M biock = M2 = 2.7Kg

Viblock = Vi2 = 0m/s

Vipullet = VL = 220m/s

The system is the block and the bullet



Ap= pf- pi=0

pf-pi =0

pf=pi

MiVis+ MaVas= Mi1Vii+ MaVa2i
MiVis+ M2Vt = M1V

M2V2t =Mi1Vii- MiVi¢

M1V1iI-M1V1if _ 0.003x500—0.003%220 _ 1.5-0.66
M2 2.7 2.7

Vot = =0.31

=0.31m/s

Question 5:
Vi boat = 2m/s
Vt boat = 0m/s
M boat = 1200kg

Considering that water has frictionless surface, hence the boat is our system
and there is an interaction between our system and Sam meaning the system
is not isolated, some energy comes in and out of the system therefore:

AE=W

Ef-Ei=W

Ks + Ugt- (Ki +Ugi) =W

%mvzf + mgys - %mvzi -mgyi = W
ye=yiand Vi=0

- %mvzi =W

W= ; + 1200 * 22 = - 2400]
=-2.4kJ



Qustion 6:

V= 0m/s

0 =30°

m = 1009 =0.1kg

d=10m

AE=0

Ef-Ei=0

Kt + Ugt- (Ki +Ug)) =0

%mvzf + mgys - %mvzi -mgyi =0
yi =0 hence mgyi =0
%m%ﬁwmw-ﬁw%:Ode=h S0,
%mv%+nmh-§nﬁizo
%mﬁf:-mgh+%mv%

which brings : mv% = - 2mgh + mv?

v =-2gh+ Vv vi=0
2gh = V?i
Vi=V2gh

h=dsin30=10sin30=5m
hence

Vi= V2105 =10m/s



Question 7:
M pan = M1 = 0.15kg
Viban= Vi

2

\Y =Vis =
fball =V1f = -

*Vi1=-02Vi1

M bottle = 0.75kg = M2
Vi bottle = Vi 2 = 0m/s

V tbottle =V = ?

By considering the conservation of momentum principle, initial momentum
equals to final momentum of the system

Therefore:

Mi = M

MiVii+ M2Vai= MiVis+ MaVa

The bottle was initially at rest hence V2,1 = 0m/s
Mi1Vii= MiVis+ M2Vas

V= —=*Vi1=-02 Vi,
M1V1i=Mi(- 0.02 Vi 1) + MaVays
M1V1i+ 0.2 M1V = MaVas

1.2 M1V1i = MaVas

1.2mi1vil,i 1.2%0.15V1,i
Vo= = =0.24 V1

m2 0.75

Vot =24% V1

Question 8:
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