
Physi
s 123 se
tion 2 CIDHomework 1 S
ore / 301. (3 pts)When a parti
ular man is riding on his bike, ea
h of the two tires makes 
onta
t with the ground over anarea of 9.31 × 10
−4 m2. A gauge on ea
h of the bi
y
le's tires reads a gauge pressure of 55 psi (3.792 × 10

5 Pa).What is the 
ombined mass of the bi
y
le and the rider? Assume that atmospheri
 pressure is 1.013 × 10
5 Paand that the a

eleration due to gravity is 9.8m/s2.2. (3 pts) Knowing that the radius of the Earth is 6.37 × 10

6 m and that atmospheri
 pressure at the surfa
e of theEarth is 1.013 × 10
5 Pa, what is the total mass of all of the gas in the Earth's atmosphere? Assume that thea

eleration due to gravity is 9.8m/s2 throughout the entire atmosphere.3. (5 pts) A parti
ular va
uum 
leaner 
an generate pressures as low as 100 Pa at the end of its hose. We pla
e theend of the hose on a big slab of rubber, making a seal with the rubber. We then pull on the hose and pi
k upthe rubber using the su
tion of the va
uum. (a) If the end of the hose is 2 
m in diameter, what is the mass ofthe heaviest slab of rubber that it 
an pi
k up? (b) Now imagine that your 
ousin, the door to door salesman,tries to 
onvin
e you to pur
hase an expensive �ideal� va
uum 
leaner that 
ould produ
e a pressure of 0 Pa atthe end of the hose. What is the mass of the heaviest slab of rubber that it 
ould pi
k up? (After working thisyou might want to ask your self how mu
h more e�e
tive this va
uum 
leaner will be and whether it is worththe extra money?) (
) If we put an adapter on the ideal va
uum 
leaner that in
reased the diameter of the endof the hose to 4 
m, what would the mass of the heaviest pie
e of rubber that it 
ould pi
k up be? (d) Nowimagine that our ideal va
uum 
leaner 
an run underwater. If we take it 20 meters underwater by what fa
torwill the �su
tion� for
e in
rease 
ompared to the for
e it generates in air?Note that the book has an example similar to the following problems, but the wording that they use is a bit 
onfusing� it sounds like they are asking for just the for
e due to the water, but end up solving for the total for
e. We'll solvethings pie
e by pie
e to make sure things are 
lear.4. (6 pts) A dam is made of a thin re
tangular slab of 
on
rete whi
h is a distan
e L wide and a height L tall. Thereservoir on the left side of the slab is �lled with water with a density ρ to a depth h (of 
ourse h < L). Thepressure of the surrounding atmosphere is P0.(a) If the lo
al a

eleration due to gravity is g, what is the pressure at the top and the bottom of the water inthe reservoir?(b) What is the for
e exerted on the dam by the air on the right side of the dam?(
) What is the for
e exerted by the air above the water on the left side of the dam? (Here I want just the for
eexerted dire
tly by the air, not in
luding the e�e
t that the air has on the pressure of the water, whi
h�indire
tly� exerts a for
e on the dam).(d) What is the for
e exerted on the dam by the water? (Note that this for
e depends on the water pressurewhi
h is in�uen
ed by the air pressure above the water � so the answer to this part should depend on P0.)(e) What is the total for
e exerted on the dam by the air and the water?(f) How mu
h does this total for
e in
rease if the pressure of the surrounding atmosphere in
reases by a fa
torof 2?5. (6 pts) Now lets think about the tenden
y for the dam to topple over � lets 
onsider the torque about the bottomof the 
on
rete slab. And to make things simple, lets assume that the dam is on a planet with no atmosphere,su
h that P0 = 0 (it's going to 
an
el in the end anyway). What is the torque exerted by the water on the damabout a pivot point at the bottom of the 
on
rete slab?



6. (3 pts) Two 
ylindri
al pistons are 
onne
ted together with a hose and �lled with water. The �rst piston has adiameter of 20 
m. The se
ond piston has a diameter of 35 
m. An 82.2 kg man is standing on the �rst piston. Ifthe top of the two pistons are initially at the same height, how mu
h mass must be pla
ed on the se
ond pistonto keep the man from rising or falling?7. (4 pts) The Cartesian Diver : Visit the Cartesian diver exhibit on the north-west side of the lobby of the EyringS
ien
e Center. (a) Play with the diver, and read the explanation on the wall. On
e you have done this, respond"Yes" to part (a). (b) Why is the diver inside the bottle a�e
ted when you squeeze the outside of the bottle?
Extra problems I re
ommend you work (not to be turned in)- Show that you get the same answer for problem 5 even if P0 6= 0.- Work problems 4 and 5 for a dam whi
h is triangular su
h that the top of the dam is L wide, and the bottom 
omesto a point.- A �shbowl is made from a glass sphere of radius r with a tiny opening at the top. The �shbowl is �lled to the top,and a �sh is swimming at the very 
enter of the �shbowl. The 
at, trying to get to the �sh, leans on the tablethat the �shbowl is on, 
ausing it to a

elerate horizontally at a rate a. This 
auses the surfa
e of the waterto tilt a tiny amount, but does not 
ause the water to spill. (a) Whi
h dire
tion will the water tilt � in thedire
tion of the a

eleration or away from the a

eleration? (b) If the a

eleration due to gravity is g, what isthe pressure at the lo
ation of the �sh while the bowl is being a

elerated?


