|Pysics 231 MISSION 5: CONSERVATION OF ENERGY (20+4)PTs |

Your solutions should be neat, correct and complete. Same instructions as Mission 1 apply here.

.p@ecommended Homework from Textbook: problems:
Chapter 8 #'s 3, 13, 23, 29, 31°

Recommended Homework from Recommended Textbook (Young & Freedman, 9th ed):

Chapter 7 (potential energy and energy conservation } #'s 1, 3, 7, 11, 13, 17, 27, 31, 33, 35, 37, 41, 47,
49, 55, 59, 61, 69 '

Suggested Reading the following resources may be helpful:
(a.) Lectures 15, 16, 17, 18, and 19 as posted on the course website,
(b.) Chapter 8 of the required text.

Problem 49: (2pts) A 25 kg crate is pushed across the floor of a factory starting from rest and ending
at a speed of 2m/s. If a constant pushing force of 100 NV was applied and the floor which
is essentially frictionless then how far was required to build up the given speed.
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‘Problem 50: (2pts) A 25kg crate is pushed across the floor of a factor starting from rest and ending
at a speed of 2m/s. If a constant pushing force of 150 N was applied and the floor which
has p = 0.5 then how far was required to build up the given speed.
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Problem 51: (2pts) A projectile is shot yith a speed v, at an angle of inclination 6 such that it has
1/2 as much kinetic energy™is half the initial kinetic energy. Find 6.
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Problem 52: (2pts) A man stands on the roof of a 13.0m tall building and throws a rock with a  €owva a s
velocity of magnitude 30.0m/s at an angle of 30° above the horizontal. You can ignore

o . e . £or mirisng
air resistance. Assuming the building is on a horizontal plane, find how far the rock :

travels horizontally from the point where it was thrown. FAL one
Vo = 30"/ ‘ «
_ _4«—0 - - \/ — \/ sln 3 O [ - ’5 f%
s e, oy o
f*\ pa -~
Ih )
= |3.0m T . "

] - e 7,
| ~ Vox TV, 8300 = 25.98")
N~

Ax = \(\,{, cos 30°) ¢

2 Z _ <
moh + L+mvy = LoV = Imvy v Fa,

Vey :"'JQ%V\ V=V este
“\f{éﬁh + V' sin?@
= (2(1.87](13.0m) + o) (0.5)°

=-al.9ou M4

Vi ~Vog [~ al90Y~ /5 )™
_ Vg _ )75
f9 = Voy -9t = X -9 - @ & "ie

1t = 3,?565 s, Ax :(’&S.%”’A)(’S.%éj} = /L??. §Y mj

1

N Gut

/




Problem 53: (2pts) A m = 3.00 kg block is pushed against a spring with negligible mass and force
constant k = 220 N/m, compressing it d = 1.300 m. When the block is released, it moves
along a frictionless, horizontal surface and then up a frictionless incline with slope 37.0°.
Find the maximum length L the block slides up the incline. (see diagram for L)

== Lsiney
Use onservation of en e gy
Lkt = £ = mgh = mylsin (375
L = = kd”__ "

amg §in(37°)

= (20Mm)(13n)"
Q(3ley ) (2852 )(sin 277

= (/OeS/m;‘

Problem 54: (2pts) A 3 kg and a 10 kg mass are hung on ends of a string which is placed over an
essentially massless, frictionless pulley. Suppose the 3 kg mass initially is given a speed
of 2 m/s downward. How far down does the mass go before it begins to travel upward ?
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Problem 55: (2pts) A mass M; = M is given velocity 20 m/s down an inclined plane as shown below.
Suppose the plane is essentially frictionless and the mass is connected to a second mass
M, = 4M by a string over a frictionless, massless pulley. How far does the mass slide

down the plane ?
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. roblem 56: (2pts) A force parallel to the z-axis acts on a particle moving along the z-axis. This
force produces a potential energy U(z) = az® where o = 2.5J/m?®. What is the force
(magnitude and direction) when the particle is at x = 1.60m ?
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Problem 57: (2pts) Suppose a projectile is propelled by explosive gases in the barrel of an experimental
long gun according to the force F'(z) = ax — fz* where the projectile begins at rest where
x = 0 and it exits the barrel at £ = 10m. Given that the mass of the projectile is 30

grams and o = 3000 N/m and 8 = 20 N/ m3 ﬁnd the maximum range of the gun assuming
— a level testing ground on Earth.
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Problem 58: (2pts) The potential energy of two atoms in a diatomic molecule is approximated by
U(r) = a/r'* — b/r® where r is the spacing between atoms and a,b > 0 are constants.
(a.) find the force F(r) on one atom as a function of r,
— (b.) sketch the graph of both F(r) and U(r) verses r
(c.) find the equilbrium distance between the atoms, is this a stable equilbrium ?

(d.) suppose the distance between the two atoms is equal to equilbrium distance found

in part (b.), What minimum energy must be added to the molecule to dissociate it,
that is, to separate the two atoms to an infinite distance apart ?
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Problem 59: (2pts) For the molecule Oy, the equilbrium distance is 1.21 x 107!%mn and the dissociation

energy is 8.27 x 1071%.J per molecule. Find the values of a and b as defined in the previous
problem.
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Problem 60: (2pts) Suppose we shoot an arrow at angle 8 above the horizontal at the base of an
inclined plane with angle of inclination . What angle 8 maximizes the range R 7




