1B1-S21 Quiz B Quiz 1

NICHOLAS NHIEN

TOTAL POINTS

33.8/35

QUESTION 1

Buoyancy 20 pts

1.1 pressure 2/2
v - 0 pts Correct
- 0.2 pts Numerical error
- 0.1 pts Used a wrong value for density of seawater
or did not make use of its given value
- 0.5 pts Used density of steel instead of seawater

- 0.5 pts Ignored pressure at surface of water

1.2tesnsion 6/6
v - 0 pts Correct
- 1.2 pts No units

- 0.6 pts Numerical error

1.3 out of water 2/2
v - 0 pts Correct
- 0.4 pts No units

- 0.2 pts Numerical error

1.4 bargee 5.5/6
- 0 pts Correct
- 0.5 pts Used incorrect ship mass or incorrect
density
- 0.5 pts Wrong unit
- 6 pts Missing
- 0.5 Point adjustment

Incorrect reasoning (the barge itself still
displaces more water after the boat has been

pulled out)
1.5 free body 3.3/ 4

- 0 pts Correct
- 0.5 pts Mislabeled a force.
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- 2 pts Missing free body diagram for one of the
bodies
v - 0.7 pts Missing a force.

- 1.3 pts Missing 2 forces

- 0.5 pts Wrong direction on a force

Missing tension on the barge.

QUESTION 2
wind 15 pts

2.1sketch 2/2
v - 0 pts Correct
- 0.5 pts Wrong stream line separation

-1 pts Did not plot stream lines

2.2 direction 3/3
v - 0 pts Correct
- 1.5 pts Wrong explanation

- 0 pts ignored main effect of wind

2.3 pressure 6/6
v - 0 pts Correct
- 0.5 pts calculation error
- 0.5 pts not absolute
- 2 pts Wrong approach
- 6 pts wrong

2.4speeda/a
v - 0 pts Correct
- 1 pts did not use pressure difference
- 1 pts wrong force equilibirum

- 3 pts incomplete



1B Spring 2021: Quiz 1 A

Show all your work and use proper units throughout. This quiz is open-book but not open-
Chegg and must be completed without help. Please write your answers into the boxes.

Problem 1

(20 ponts)

A crane hifts the 15,000 kg steel hull of & sunken ship out of the water The density of steel 1s 805 g /'cm’
and the density of sea-water 1s 1 025 kg/|

(a) Assuming the ship rests at a depth of 75 m, find the absolute pressure [2 points|
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{b) Calculate the static tension force w the crane's cable when the hull i fully subimerged in the water (and
stationary in the water colutn off the ground) € ponts,
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(¢) Calculate the static tension in the crane s cable when the hull s completely out of the water (and sta
tionary). |2 pont|
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(d) The. crane is a barge that floats on the surface. Caleulate the volume of the additional
water displaced by 11« barge
e

once the crane has hoisted the suiken <lnp fully oue of the water (6 points|
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(¢)Draw a free body diagram showing all forces actin THES

g on the boat an:d the barge while th™bon
submerged but off the ground (1e case ) L pomts|
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Problem 2 (15 points)

Strong winds blow past the roof top of a house. The roof has an effective area of 200 m? and a total mass
ol 1500 kg The roof is not bolted 1o the frame of the house but s werely held m place by its own gravity
Assume an air density of 12 g/ liters
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a) Qualitatively correct continue (sketclo the veloaty streambines from the incomng flow on the left. past the
roof and all the way to the nght  Tudicate the poant of lowest pressure and explam your answer /2 ponts!

b) Is the roof pushed down, or pushed up by the strong winds” Explam' /3 pomts/
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From here on approximate that the roof is fat and horizontal and that the wind speed is constant anywhere

above the roof

¢) Caleulate the air pressure above the rool tor a wind speed of 10 w0 s Assume normal atmosphernie pressure

with no wind at all /6 pomnts

e O
— YWl pm: \QLM

v;v‘(*@{i.;?m

& Wl Ay /w3 ,
bouk s Teim 1 et)
O ANy e

L
\ \Al W

\o' - ‘___‘\

» ‘z ﬁ“% -(D“ LR &l s o o

-




d) At what threshold wind speed will the force on the roof be lage enough so that it Hies away? /4
ints/




