Multiple choice answers pt1:    a  a  c  a  c   a  e  d  d  a    d   b  d   a   a    b    c





pt2:   c  c  c  d  a   b  a  b  c  c    b   d  a   c   b    c     b

PHYS 243


Fall 2001 semester


m.c.______max 68

Final Exam -- part 1


prob_____max32

Name __________________ (please print) 



TOT_______

Please put your answers directly on the exam itself in the space next to each question.  For the non-multiple choice problems, no credit will be given for an answer with no work shown.  You are expected to observe the GMU Honor Code.  Please do not leave until the end of the exam.


[image: image1.wmf]T

Q

S

/

=

D



[image: image2.wmf]273

-

=

C

K

T

T




[image: image3.wmf]H

C

C

T

T

e

-

=

1



[image: image4.wmf]C

kg

J

C

kg

kcal

c

W

.

/

4186

.

/

1

=

=



[image: image5.wmf]T

mc

Q

D

=



[image: image6.wmf])

32

(

9

5

-

=

F

C

T

T



[image: image7.wmf]0

³

D

S



[image: image8.wmf]V

P

W

D

=



[image: image9.wmf]4

2

8

/

10

67

.

5

K

m

w

x

-

=

s



[image: image10.wmf]kT

U

2

3

=



[image: image11.wmf]4

AT

e

t

Q

s

=

D

D




[image: image12.wmf]A

g

P

P

P

-

=



[image: image13.wmf]T

L

L

D

=

D

a



[image: image14.wmf]g

cal

L

V

/

539

=



[image: image15.wmf]H

Q

W

e

/

=



[image: image16.wmf]W

Q

U

-

=

D




[image: image17.wmf]NkT

PV

=



[image: image18.wmf]nRT

PV

=



[image: image19.wmf]g

cal

L

F

/

80

=



[image: image20.wmf]kT

E

K

2

3

=



[image: image21.wmf]2

2

1

rms

mv

E

K

=




[image: image22.wmf]L

T

kA

t

Q

D

=

D

D



[image: image23.wmf]mgy

U

=



[image: image24.wmf]C

H

H

T

T

T

CP

-

=



[image: image25.wmf]K

mol

J

R

.

/

315

.

8

=



[image: image26.wmf]Pa

x

Atm

5

10

01

.

1

1

=



[image: image27.wmf]23

10

023

.

6

x

N

A

=



[image: image28.wmf]J

cal

186

.

4

1

=


1. When a gas expands and its temperature is held constant, the work it does on its surroundings  is ____ and heat is transferred ____ the gas.

(a) positive, into    (b) positive, out of    (c) negative, into    (d) negative, out of

2. What is the difference in degrees Celsius of the two temperatures, 35 F and 62 F?

(a) 15 C        (b) 37 C         (c) 49 C

(d) 12 C         (e) None of them.

3. A 1 meter diameter hole is cut into a aluminum sheet and the temperature is increased by 100 C. What is the new diameter of the hole?  (Assume aluminum has a coefficient of linear expansion of 25x10^-6  C^-1)

(a) 0.9975 m       (b) 0.4989 m        (c) 1.0025 m      (d) 0.5013 m   (e) none of them

4. Ten moles of a gas has a gauge pressure of 2 atm and a temperature of 200 K. How many molecules are there in the gas?

(a) 6.02x10^24      (b) 6.02x10^23        (c) 6.02x10^22       (d) Unknown

5. A piece of hot metal is put into an equal mass of water. The water temperature rises 5 degrees and the metal's temperature drops 10 degrees. What is the specific heat of the metal?

(a)  2 kcal/kg*C        (b) 1 kcal/kg*C.    (c) 0.5 kcal/kg*C.    (d) 3 kcal/kg*C    (e)  None of them

6. In the formula U=(3/2)nRT  the symbol n represents the number of ______

(a) moles    (b) atoms    (c) atoms in the molecule   (d) molecules   (e) none of them

7. On a very clear dry dark night, little radiation is received from the sky. How much energy, in one hour, will a perfectly black object, with 2 m^2 of surface area exposed only to the sky, radiate if its temperature is 50 C ?

(a) 2550 J      (b) 7.4x10^4 J    (c) 2.2x10^6   (d) 4.4x10^6 J    (e) none of them

8. Consider a mixture of two different gases 1 and 2 having molecular weights in the ratio of M1/M2 = 4.  The average KE of the molecules of gas 1 is ____ times that of gas 2, and the rms speeds of type 1 molecules is ____ times the rms speed of the type 2 molecules.

(a) 0.5, 1     (b) 1, 0.25     (c) 0.25, 1    (d) 1, 0.5      (e) none of them

9. If you let half of the gas out of a container and heat it to the point where the pressure is twice the original pressure before you let half out, the gas that remains will have ____ times the original temperature.

(a) 0.25   (b) 0.5    (c) 1     (d) 4      (e) none of them

10. Water descends a distance of 100 meters in a waterfall.  As a result of this drop how much warmer should the water be at the base of the falls than the top?  (The specific heat of water is 4186 J/kg.C

(a) 0.23    (b) 0.56    (c) 0.72    (d) 1.24    (e) none of them

11. The thermal conductivity of brick is 0.84 J/s.m.C.  How many watts of heat flow through a 0.1 m thick uninsulated brick wall 3 m high by 3 m wide, assuming the temperatures on the two sides are 15 C and 25 C?

(a) 233 w    (b) 584 w   (c) 181 w   (d) 756 w    (e) none of them

12. If a puddle of water in this room were to form spontaneously into an ice cube, such an event would violate the ___ law(s) of thermodynamics

(a) first      (b) second     (c) first and second    (d) third    (e) zeroth

13. If a gas absorbs 100 J of heat while expanding and doing 200 J of work on a piston, the internal energy of the gas changes by

(a) 300 J    (b) 100 J    (c) -300 J    (d) -100 J    (e) none of them

14. In _______ processes no heat is added to a system; in _______ processes, there is no change in temperature.

(a) adiabatic, isothermal    (b) adiabatic, isochoric   (c) isobaric, isothermal   (d) isobaric, isothermal

15. In ________ processes, the net entropy ________

(a) reversible, increases    (b) reversible, decreases   (c) irreversible, increases   (d) irreversible, decreases

16. A certain engine produces 100 J of work for every 200 J of heat from combustion.  What is the lowest possible combustion temperature if the temperature of the environment is 300 K?

(a) 500 K    (b) 600 K    (c) 800 K    (d) 1000 K   (e) none of them

17. Consider a heat pump used on a day when the outside temperature is T2 and the inside is T1.  The device will have the best performance when _______ is smallest

(a) T1   (b) T1 + T2    (c) T1 - T2   (d) T1/T2   (e) none of them

Problem

(a) (12 pts) Three points (1,2,3) on a PV diagram define an isosceles right triangle.  In units of Pa and m^3 the PV values for the points are: point 1 = 100, 200, point 2 = 100,100, and point 3 = 200,100.  Find the work done by the gas and the heat flow into it when it goes through a cycle 3(2(1(3.

(b) (10 pts) Heat flows through the exterior wall of your house.  The temperature is 25 C inside and 0 C outside.  The wall consists of a layer of brick and a layer of insulating material.  What is the temperature at the boundary between the insulation and the brick if the conductivity of brick is ten times that of the insulation and the thickness of the insulation is half that of the brick?  (Assume the brick is on the outside of the house.)

(c} (10 pts) If you double the absolute temperature of an ideal gas initially at one atm pressure, and reduce its volume by 20%, what is the new pressure?
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1. If you shortened the length of a pendulum by 1%, its period would be ______ less

(a) 2%     (b) 1%     (c) 0.5%    (d) 0.25 %    (e) none of them

2. If the intensity of sound is increased by a factor of 1000, the number of decibels rises by

(a) 10    (b) 20    (c) 30    (d) 40    (e) none of them

3. Water flows under pressure from a pipe of diameter d1 into a second pipe of diameter d2, where its speed is four times greater.  The ratio d1/d2 equals ______

(a) 0.25    (b) 0.5     (c) 2      (d) 4    (e) none of them

4. A ball travelling at speed v collides with a wall and sticks to it.  If instead the ball had rebounded with a speed v, and the collision had only lasted half as long, the force on the wall would be ____ times as great.

(a) 0.25    (b) 0.5     (c) 2      (d) 4    (e) none of them

5. When a solid and a hollow ball having the same mass and radius roll down an incline starting from rest, which reaches the bottom in the shortest time?  (a) solid ball   (b) hollow ball   (c) both same time

6. A uniform ladder rests against a frictionless wall.  As a man climbs up the ladder, the torque due to the normal force of the wall on the ladder _____  (Take the contact point with the floor as the pivot or axis.)

(a) remains constant   (b) increases    (c) decreases   (d) more information needed

7. To accelerate a mass from rest to speed v takes an amount of work W.  If a further work of amount W is done on the mass, its speed will be ______

(a) 1.41 v    (b) 2v   (c) 4v   (d) 8v   (e) none of them

8. If you are standing on a scale in an elevator and it reads 20% more than your usual weight, the elevator must be accelerating _____ with an acceleration _______

(a) upwards, 1.2g       (b) upwards, 0.2g        (c) downwards, 1.2g       (d) downwards, 0.2g   (e) none of them

9. A boat travels at 5 m/s in still water, and it is launched in a river whose current is 3 m/s.  If the boat travels directly across the river from its starting point its speed relative to the shore will be ______

(a) 8 m/s      (b) 2 m/s     (c) 4 m/s     (d) 5.83 m/s     (e) none of them

10. In 0.1 seconds an object dropped from rest will fall _____

(a) 0.49 m     (b) 0.98 m    (c) 0.049 m    (d) 0.098 m    (e) none of them

11. The x’s on the line below show the positions of an object at successive one second time intervals.  Assuming that it traveled towards the right (the +direction), its acceleration is.   x……..…..x……….x……..x…..x…x..x

(a) always positive  (b) always negative (c) initially positive (d) initially negative

12. Approximately what is the force of gravitational attraction between you and your nearest neighbor?  (It's not polite to ask her what her mass is!)

(a) 10^-4 N      (b) 10^-5 N    (c) 10^-6 N    (d) 10^-7 N   

13. _________ discovered the principle of buoyancy, which he understood arises because the _______ of a fluid increases with depth.

(a) Aristotle, pressure    (b) Archimedes, pressure   (c) Aristotle, density     (d) Archimedes, density

14. How many cubic centimeters are there in one cubic meter?

(a) 10^2   (b) 10^4   (c) 10^6    (d) 10^8    (e) none of them

15. Torque is to ______ as ______ is to mass

(a) acceleration, moment of inertia   (b) force, moment of inertia   (c) acceleration, force   (d) force, velocity

16. Momentum is conserved in collisions involving no _______ forces, while kinetic energy is only conserved when the collision ________

(a) outside, is inelastic   (b) nonconservative, is inelastic  (c) outside, is elastic   (d) nonconservative, is elastic

17. In order that the equation F = cv^2 be dimensionally correct (F = force, v = velocity), the constant c must have the units       (a) m/kg   (b) kg/m   (c) m.s/kg   (d) kg.s/m    (e) none of them

problem

(a) (10 pts) At a certain distance from a point source you measure a sound level of 50 db.  What sound level would you measure if your distance to the source were ten times greater?

(a) (10 pts) Starting from Newton's Second Law, prove that the proper angle to bank a highway curve of radius r is given by the arctangent of v^2/rg, where v is the traffic speed

(b) (12 pts) A 0.1 kg duck flying horizontally at 10 m/s is struck by a hunter's bullet.  The 5 g bullet initially is travelling straight upward and enters the duck at 500 m/s.  Upon exiting the duck, the bullet is moving upward at 400 m/s.  At what angle above the horizontal is the slightly wounded duck moving immediately after being struck by the bullet.

_1069739106.unknown

_1069740300.unknown

_1069740804.unknown

_1069741165.unknown

_1069741302.unknown

_1069741545.unknown

_1069741966.unknown

_1069742029.unknown

_1069742701.unknown

_1069741658.unknown

_1069741701.unknown

_1069741762.unknown

_1069741602.unknown

_1069741407.unknown

_1069741498.unknown

_1069741340.unknown

_1069741242.unknown

_1069741272.unknown

_1069741206.unknown

_1069740982.unknown

_1069741095.unknown

_1069741122.unknown

_1069741043.unknown

_1069740926.unknown

_1069740946.unknown

_1069740855.unknown

_1069740495.unknown

_1069740697.unknown

_1069740744.unknown

_1069740670.unknown

_1069740403.unknown

_1069740460.unknown

_1069740337.unknown

_1069739511.unknown

_1069740111.unknown

_1069740163.unknown

_1069740239.unknown

_1069740130.unknown

_1069739661.unknown

_1069739918.unknown

_1069739554.unknown

_1069739599.unknown

_1069739281.unknown

_1069739378.unknown

_1069739469.unknown

_1069739358.unknown

_1069739166.unknown

_1069739215.unknown

_1069739127.unknown

_1069738662.unknown

_1069738854.unknown

_1069739042.unknown

_1069739071.unknown

_1069738920.unknown

_1069738766.unknown

_1069738811.unknown

_1069738696.unknown

_1069738382.unknown

_1069738481.unknown

_1069738555.unknown

_1069738450.unknown

_1069738106.unknown

_1069738350.unknown

_1069738034.unknown

