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CE300 FLUID MECHANICS
MIDTERM NO. Chapters

SHOW ALL WORK. OPEN BOOK.

CLOSED HOMEWORK OR SOLUTION MANUALS.
ONE SHEET OF FORMULAE AND NOTES PERMITTED
NO CREDIT FOR ANSWER ONLY

(As required assume density, rho = 1,000 kg/m® or 1.94 slugs/ft’.)

1.

Dynamic viscosity is primarily dependent on:

(A) bulk modulus

(B) density
(C) velocity

pressure -
@ none of the above Answer. &

A completely submerged uniform density cone floating point upward is unstable because the center
of buoyancy

(A) is located above the body's centroid.
(B) and center of gravity are in the same horizontal plane
coincides with the center of gravity
) is directly below the center of gravity
(E) none of the above Answer. C

A refrigerant gas when filled into a metal cylinder is found to weigh 0.08 N when occupying a volume
of 500 ml (milliliters). Determine its specific gravity.
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Answer. E

Atank is partially filled with water to a depth of 2 feet. If the next 10 feet is filled with gasoline, what
is the absolute pressure in Ib/ft? at the bottom of the tank?

[
= 142 0¢w) + 42.5(00)+ 62.4 (2) | |
(A) 550 b/t g cee LR/ | o
(8) 1100 lb/ft2 2 €c T | -
(C) 2300 Ib/it
) 2700 Ib/it |
) 5400 Ib/ft? - -

Answer.

What is the force exerted upward on a 4 cm diameter ping pong ball submerged in glycerine?
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(B) 16N
(C) 160N
(D) 650N

(E)  16x10°N

Answer, /4—
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A semi circular gate 4'wide is submerged vertically as shown below. The fluid is water. What is the
total force on the gate?

-2 4 feet
Y & t
C s &

(A) 133 pounds =323k . . .Q'j'ﬁ

250 pounds ST

330 pounds |
(D) 540 pounds
(E) 1200 pounds

Answer. C

Referring to the gate in the problem above, how many feet below the water surface does the resultant
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A1 ft diameter hole in the side of a tank is plugged by a conical 60° conical plug. Compute force F
required to keep the plug in the hole if the water is 3 feet deep at the center of the hole.

F - %5hA = é,,?ul(e)(wm) - 1970

(A) 50 Ibf
105 Ibf
dﬁb 145 Ibf S
(D) 290 Ibf
(E) 530 Ibf ot

Answer__ S—.! =

A deer bat fly is said to travel at 800 mph. What stagnation pressure in psia would exist on the fly's
head at this speed?
G

(A) 11.5 psia B S (5280 (5250)
(B) 16.6 psia P =P @ = 7o wny ( 36m )
& 20.5 psia 2

26.2 psia B
(E)  332psia = 26.Aps\o-

Answer. -

A child blows upward through a straw to suspend a leaf steady on a jet of air. If the straw cross-
sectional area is 0.10 sq cm and the more-or-less round leaf weighs 10 grams, what

must be flowrate through the straw be to hold the leaf sill? 5
120 mif VEE e me ~100

A mi/sec -

® & (23 Ct1)/jo" :

i

(B) 340 ml/sec v
C 560 ml/sec
890 ml/sec = SUnls ﬂ,;& =0.15qcm

() 1000 misec . E D= 90 ml/s
= VA = Sal) o

Answer.
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118 Two foot driven air pumps are used to inflate a rubber raft. The raft requires 10 cubic feet of air, and
each foot pump delivers 6 cubic inches/stroke. If one pumper steps 50 steps/minute and the other
40 steps/minute. How long will it take to fill the raft?
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B)) 32min .
(C) 180min = 329
(D)  320min
(E)  580min

Answer. E

123 A 30 cm diameter cylindrical bucket is being emptied at a rate of 5 liters/second, but there is a leak
of a faucet into the bucket of 0.1 liters/second. At what rate does the level in the
bucket raise/or fall?
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(A)  1cmisec ot 5 47 7 : aresie
(B)  3cmisec ° w63 /4 iy
(C) 4 cm/sec el
D 5 cm/sec T —,0% onlo
7 cm/sec
Answer. =
13> There are two CORRECT answers below, circle your choices:

@ A submarine floats under water because its combined density is equal to that of water.
2- A row boat is lighter than the water it displaces.
3- In a row boat standing fishermen improve the stability of the boat.
- The periods of roll of a ship are the same from bow to stern as from port to starboard.
Cé Vorticity is twice the angular velocity vector.

14. There are two CORRECT answers below, circle your choices:

@ The contraction coefficient is the ratio of the downstream to upstream areas of a device.

2- A weir is a device that measures flow rate in open channel by measuring pressure at two
points in the flow.

3- Flow metering devices cannot use Bernoulli's equation because the flow trhough them is
frictional.

4, In gas flows, the density must change for the speed to change.

@ The Bernoulli equation applies to points along a streamline when no losses occur.




