LABPHYSICS- TEST CHAPTER 6[D] ENERGY CONSERVATION 1998-99 D

ANSWER EACH OF THE FOLLOWING PROBLEMS! BE SURE TO SHOW ALL WORK
CAREFULLY!

1. Consider a new amusement ride in California called the "Superman”. In thisride a cart,
which has amass of 1750 kg., is accelerated aong a horizontal track until it reaches alinear
velocity of v = 46.0 m/sec. The track then makes a 900 turn upward until the cart is then DX
heading straight up.

a. What is the total mechanical energy of this system?[5 pts]
b. What is the maximum height h that this cart could reach? [5 pts]

bod

At aheight of H = 75 metersthereisa spring which hasa spring constant of k = 145,000 N/m. The cart
runsinto the spring and is quickly brought to rest.

c. What will be the kinetic energy of the car just as it reaches the lower end of the spring? [5 pts]

d. What will be the speed of the cart just asit reaches the lower end of the spring? [5 pts]

e. How much will the spring be compressed when the cart briefly comes to rest against the spring? [5 pts]

f. What will be the gravitational potential energy of the cart when it briefly comes to rest against the spring?
[5 pts]
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force of F =620 N is applied to the so asto lift the load a distance of 1.40 meters.
a. What is the ideal mechanical advantage of this machine? [5 pts)
b. What is the actual mechanical advantage of this machine? [4 pts]
c. What is the work output of this machine? [4 pts]
d. Through what distance must the input force be applied to lift the load to the given height?
[4 pts]
e. What is the efficiency of this smple machine? [4 pts]
f. How much energy was wasted in lifting the load to the given height? [4 pts] F

2. A smple machines consists of a system of pulleyslifting aload of M = 245 kg. An input ’
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3. A massmj = 7.5 kg is sitting on atable as —>
shown to the right. A string is then attached to
my, hung over a pulley and is then attached to a T
second mass my = 5.25 kg. which isinitialy h = my
85.0 cm above the floor. [Assume initialy that
the surface of the table isfrictionless and that
the floor ish = 0.] The system is released and
m2 is allowed to accelerate toward the floor.
a What istheinitial mechanical energy of
hI

Ry
BN
NN

this system? [5 pts|

b. What will be the kinetic energy of this system
just as my reaches the floor? [5 pts]

c. What will be the velocity of my just asit
reaches the floor? [5 ptg]

Suppose instead that the coefficient of friction between the mass m1 and the table top is m= 0.260.

d. How much work will be done against the frictional force as m2 fallsto the floor? [5 pts]

e. What will be the velocity of my just asit reaches the floor? [5 pts]
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4. A rocket, which has a mass of 87,000 kg isto be launched from the surface of Triton [Mriton = 1.34 x 1023

Kg, Iriton = 1.90 x 106 m, G = 6.67 x 1011 Nm%/k¢?]

a. What will be the total gravitational energy of this rocket while sitting on the surface of Triton? [5 pts]

b. With what velocity must this rocket be launched from the surface of Triton in order for it to escape the
gravitationa effect of Triton? [4 pts]

c. Suppose that this rocket is launched from the surface of Triton with a velocity of 5.5 x 103 m/sec., what
will be the velocity of this rocket when it is very far from Triton? [4 pts]

Suppose that thisrocket is orbiting Triton at an altitude of 1.2 x 105 meters.

d. What velocity isrequired to orbit Triton at this altitude? [4 pts]

e. What will be the total energy content of the rocket asit orbits Triton at this atitude? [4 pts]

f. How much energy must be added to this rocket if it is to escape the gravitational force of Triton from this
orbit? [4 pts]
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5. A ball, which has amass of 1.15 kg, is compressed a distance of 18.0 cm against a spring which has a constant
of k = 185,000 N/m. The ball is then released, flies up into the air, and lands of the roof of a building whichish
= 185 meters tall. What will be the speed of the ball asit lands on the roof of
the building? [5 pts)]
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1 N
M= 1750kg Vo= 460  h:=75m  vi= et Dx:= Lm k= 145000
sec sec m
a KE, := %mmx\,oz KE, = 185" 10°J  1a Theinitial total energy of thissystem. [5 pts]
b.

Given M@ = KE,  h:= Find(h) h =107.89m 1b. The maximum height the cart can reach. [4 ptg]

C. H:=75m k:= 105me KE:= KEy - MepgH KE = 564" 10°J 1c. Thekinetic energy of thecart just asit
m reachesthe spring. [4 pts]

d.  Given lmmxva =KE  vf:=Find(vy)  vf= 25_40ﬂ 1d. Thevelocity of thecart just asit reachesthe end of the
2 SeC  spring. [4 pts]

1
e Given KE,= ?kxsz + Mgp@{H + DX)

Dx := Find(bx)  Dx = 312m

1f. The gravitational potential energy of the cart when it comesto rest against

_ _ , 6
f. GPE=mgeg{H+ D) GPE=134" 10°J {10 cring [4 pts

2. M:=245&g Fp=620N d,:=140m a |IMA:=5 2a ThelMA of thismachine.[6 pts]

F
b.  Fyi:=Mxqg Fout = 240° 10°N AMA = FLUt AMA =388 2b. The AMA of thismachine. [6 pts]
in
C. Wyyt = Fourdo Wyt = 3.36° 10°J  2c. Thewok output of thismachine. [6 pts]

d. d:=dHMA dip = 7.00m 2d. Thedistance through which theinput force must be applied. [6 pts]

Wout
Wi n

e W, := Fpdi, Wi, = 434" 10°J EFF:= EFF = 7750% 2e. Theefficiency of thissimple machine. [6 pts]

f. Wiaged = Win - Wout Wiyyaseq = 976327 2f. The energy wasted in lifting M. [6 pts]
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m
3. my:=750kg m,:= 525kg h:=85.0cm  v;:= Le—
sec
& GPE=mpgh GPE=4376J la Theinitial total energy of thissystem. [5 pts]
b. KEs:= GPE KE; = 43.76J  1b. Thekinetic energy of the system just as m, reachesthefloor. [5 pts]
1 m . . . .
Given  KE = —={mg+ my) vf2 vi = Find(vf)  vf=262— 1lc Thefinal velocity of m, asit strikes
2 seC  theground. [5 pts]
m=0260 F:=mpgm F=1912N Wy = Fph Wg = 1625)  1d. Thework done against the for ce of
friction. [5 ptg]
e
KE; := GPE - Wy KE; = 2751 2KE m  1le Thefinal velocity of the system. [5 pts]
Vi = |[—— Vg = 208—
m; + mp Sec
Nom?
4. Myion= 1L3A0PKG iy = L9A0%M  Gi= 667410 ' —— Moy = 87000%g
kg
- Gyt
& Grg - > MhritonMhacket GPE, = -409° 10"'J 4a Theinitial energy of therocket. [5 pts]
Ttriton
2xGAMy
b Ve = - n Vege = 3077 100 4. The escape velocity. [4 pts]
ltriton Sec
c. m m . 1 Gy ket My 1
Vo= 5.5x10°— Vig = 10%— Given —>mrookaxvo2 .o T —mrod(axvfaz
sec Sec 2 ltriton 2
m .
Vig = Find(Vveg) Vig = 457° 10°— 4c. Thevelocity far away. [4 pts]
sec
4 at= 12405m
GMyiton 3 3 M . .
Vorit = [—— Vorbit = 1707 10— 4d. Theorbital velocity. [4 pts]
Mtriton + At Sec
e 1 GMyyitonMrock .
TEortit = = "MroskeVorbit - —— TEypy = -125° 103 4e Theorbital energy. [4pts]
2 triton + @t

ENErQY aded = - TEorbit ENergyaged = 1.25° 103 4f. Energy added to escape orbit. [4 pts]



