
Physi
s 123 se
tion 2 CIDHomework 2 S
ore / 301. (4 pts) Consider the U-shaped glass vessel shown below. The tube rising up on the left has a 
ross-se
tional area
A1 = 4 
m2. The tube on the right has a 
ross-se
tion of A2 = 6 
m2. Mer
ury is poured into the vessel, andthen a small amount of water is poured into the left side of the vessel. The 
olumn of water is Hw = 3.25 
mtall. The top of the mer
ury on the left side is Hm1 = 3.01
m above the bottom of the vessel. What will theheight Hm2 of the top of the mer
ury 
olumn on the right side be?

2. (4 pts) (a) A thin spheri
al shell of Aluminum whi
h is 2 meters in diameter 
ontains helium gas at atmospheri
pressure. How thi
k 
an the aluminum shell be if we want the sphere to �oat in air? (b) How thi
k 
an thealuminum be if the shell is �lled with hydrogen rather than helium?3. (3 pts) A pine board whi
h is 2 meters long, 10 
m wide, and 2 
m thi
k is �oating in a lake. How mu
h of the 2
m thi
kness will be above water?4. (4 pts) Before applying the 
ontinuity equation and Bernoulli's equation to spe
i�
 problems, let's examine wherethe equations 
ome from. This will help you better understand how to use them, what approximations theyassume, and how to 
ome up with alternative equations when these approximations are not valid. Imagine thata tube has �uid �owing through it. The tube is bent su
h that one pie
e of the tube is at a height y1, and ase
ond part of the tube is at a height y2. The �uid is �owing in the dire
tion from point 1 to point 2. The
ross-se
tional area of the tube at the two points is A1 and A2. Now imagine that at time t = 0, all of the �uidbetween point 1 and point 2 has red dye in it, to distinguish it from the rest of the �uid.(a) Imagine that during some short interval dt, one edge of the red �uid �ows a distan
e dx1 beyond point 1,and the other edge �ows a distan
e dx2 beyond point 2. Now imagine that the �uid is in
ompressible. If the�uid is in
ompressible, then the rate at whi
h �uid �ows past point 1 (in m3/s) will be exa
tly the same asthe rate it �ows past point 2. Use this fa
t to �nd a relationship between dx1 and dx2. Then divide bothsides of the equation by dt to 
onvert it into a relationship between v1 and v2, the velo
ity of the �uid atpoints 1 and 2. This is the 
ontinuity equation.(b) Now lets get Bernoulli's equation by applying 
onservation of energy to the red �uid. After the edge red�uid has moved a distan
e dx1 past point 1, its kineti
 and potential energy will have 
hanged. The net
hange in its energy must equal the work done on it. So the �rst step is to �nd the work done on it asit moves this distan
e. Lets assume that the �uid has no vis
osity, so that the tube walls to not exert a
omponent of for
e in the dire
tion of the �ow. This means that the only work done on the red �uid is thework done by the pressure of the un-dyed �uid on either side of the red �uid. Find the total work done bythe surrounding �uid on the red �uid in terms of dx1, dx2, the pressure at point one P1, and the pressureat point two P2.(
) How mu
h does the potential energy of the red �uid 
hange as it moves this distan
e? (Hint, the motionof the �uid is equivalent to taking a tiny pie
e of the �uid near point 1, a

elerating it to velo
ity v2, andputting it up near point 2).



(d) Now lets assume laminar �ow with no turbulen
e. This means that the only kineti
 energy that the �uid hasis its ordinary translational kineti
 energy � there is no energy stored in swirling motion, et
., anywherein the �uid. How mu
h does the kineti
 energy of the red �uid 
hange as it moves this distan
e?(e) Add the 
hange in kineti
 to the 
hange in potential energy and set it equal to the work done on the �uid.Now take all of the stu� related to point 1 to the left side of the equation, and all of the stu� related topoint 2 to the right side of the equation and use the same ideas you used to derive the 
ontinuity equationto make this into Bernoulli's equation:
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+ ρgy2.5. (3 pts) You pla
e a nozzle on your garden hose to in
rease the speed of the water exiting the hose. The outputend of the nozzle has an inner diameter of 0.241 
m. The garden hose has an inner diameter of 1.83 
m. (a) Ifthe water 
omes out of the nozzle at a speed of 1.13 m/s, what is the velo
ity of the water in the hose? (b) Thewater 
oming out of the nozzle is at atmospheri
 pressure. If the Nozzle is 1.67 meters above the ground, whatis the pressure of the water in a pie
e of the hose whi
h is lying dire
tly on the ground? Assume that the waterbehaves like an ideal �uid.6. (4 pts) Water is pumped from a lake up to a village on top of a hill 325 meters above the lake. It is pumped through apipe with a uniform 
ross se
tion. The top of the lake and the air in the village are both at atmospheri
 pressure,so to get the water up to the village a pump is pla
ed near the lake to in
rease the pressure in the pipe. (a)Assuming that the water behaves like an ideal �uid, what minimum gauge pressure must the pump produ
e atthe bottom of the pipe in order to deliver an in�nitesimally small tri
kle of water to the village? (b) How mu
hmust the pressure at the bottom of the pipe in
rease in order to deliver a �ow rate of 0.1 m3/s? (
) How wouldyour answers to (a) and (b) 
hange if we in
luded the e�e
ts of vis
osity?7. (4 pts) Imagine that you had a 
ylindri
ally shaped 
up �lled to a height h with water sitting on a level table top.If you poked a small hole in the side of the 
up, water would shoot out in an ar
 and hit the table. (a) If youwant to maximize the distan
e that the water goes before hitting the table, how far from the bottom of the 
upshould you poke the hole? (b) If I pla
e my hole at this lo
ation, how far will the water travel before hitting thetable? Assume that the hole is small enough that the height of the water in the 
up doesn't 
hange signi�
antlyover the time that you make the measurements, and assume that you 
an negle
t vis
osity.8. (4 pts) Now lets test this out : Find a paper or Styrofoam 
up � a 
ylindri
al one would be best, but those arehard to 
ome by. A water 
up from the Cougar eat is good enough. Pun
h a small hole at the 
orre
t heightto maximize the distan
e that the water will go before hitting the table. The hole should be small so that you
an make your measurements before the height of the water in the 
up 
hanges appre
iably, but not too small orvis
osity will 
hange your results. If you use a pen
il to make your hole, you will probably do well, but you willhave to wat
h what happens qui
kly before the water level in the 
up drops. Now pla
e your 
up on the tableand mark where you expe
t the water to hit the table. Put your �nger over the hole, and �ll the 
up with water.Qui
kly remove your �nger and note how 
lose to your mark the water hits. (a) How 
lose were you? (b) Nowput tape over your hole and pun
h a new hole with is higher and try again. Did the water go further or not asfar? (
) Now do the same with a hole below the optimum height. Did the water go further or not as far?Extra problems I re
ommend you work (not to be turned in)- An extremely pre
ise s
ale is used to measure an iron weight. It is found that the mass of the weight is pre
isely 10kg. If we su
k all of the air out of the room and weigh the iron again, how mu
h will our measurement 
hange?- Rework problem 6 but now assume that the 
ross se
tion of the pipe is twi
e as large at the bottom than at the top.- A lead weight is pla
ed on one end of a 
ylindri
al wooden log with a radius r. The 
ombined mass of the log andthe weight is m. The log is then pla
ed in a �uid with a density ρ. Be
ause of the weight, the log �oats upright.(a) Show that if I push the log down from it's equilibrium position, the log will undergo harmoni
 motion. (b)What will the period of the motion be? Use the letter g to represent the a

eleration due to gravity. (Hints:You may need to review harmoni
 motion from Physi
s 121. To show that it will undergo harmoni
 motion, yousimply have to show that the for
e on the log as a fun
tion of displa
ement from equilibrium has the same formas the for
e exerted by a spring when it is stret
hed or 
ompressed from its equilibrium length.)


