Math and Physics Masters AP Physics 1 - Worksheet

Fluids: Pressure, Buoyancy & Bernoulli

Fluids - 4 questions - step-by-step answers at the end

Name: Date: Score: /4

USEFUL EQUATIONS
p=m/V, P=F/A P=Po+pgh Fp=0pauidVsupgd Ai1vi=Azv2
P1 + Y2pvi? + pgyr = P2 + Y2pv22 + pgy2

Questions

Show your working in the space under each question.

1. Water flows at 2.0 m/s in a pipe 4.0 cm wide that narrows to 2.0 cm. Find the new
speed and the pressure drop (same height).

2. A solid aluminium cube (p = 2700 kg/m3) with 0.20 m sides is fully submerged in
water. Find its weight, the buoyant force, and its apparent weight in water.

3. Arock weighs 30 N in air and 20 N fully submerged in water. Find its volume and
density.

4. What is the gauge pressure 10 m under water? What is the absolute pressure?






Step-by-step answers

Fluids: Pressure, Buoyancy & Bernoulli

1. Arearatio = (4/2)2 =4, sov2 = 8.0 m/s; AP = Y2p(v2? — vi?) = ¥2(1000)(64 — 4) =
30 kPa lower.

2. 1. Volume V = (0.20)3 = 0.008 m3.
2. Weight = pVg = (2700)(0.008)(9.8) = 212 N.
3. Buoyant force = pyaterVg = (1000)(0.008)(9.8) = 78 N.
4. Apparent weight = 212 — 78 = 133 N. That is what a spring scale would read.

Answer: W = 212 N, F, = 78 N, apparent weight = 133 N
3. Fg=10N->V =10/(1000 x 9.8) = 1.0 x 103 m3; p = (30/9.8)/V = 3000 kg/m?3.

4. Gauge pgh = 98 kPa; absolute = 98 + 101 = 199 kPa.
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