
PressurePressure

Force / areaForce / area
p = F/A; force normal to surface; Pa = N/m²p = F/A; force normal to surface; Pa = N/m²

AtmosphereAtmosphere
Less / thinner air above at higher altitude →Less / thinner air above at higher altitude →

lower pressurelower pressure
Fluid directionsFluid directions

Normal to every surface; liquid pressure acts inNormal to every surface; liquid pressure acts in
all directionsall directions

Depth · HigherDepth · Higher
Δp = ρgh; vertical h; greater depth / density →Δp = ρgh; vertical h; greater depth / density →

greater pressuregreater pressure
Water exampleWater example

1,000 × 10 × 2 = 20,000 Pa gauge; add atmosphere1,000 × 10 × 2 = 20,000 Pa gauge; add atmosphere
if askedif asked

Equal depths · HigherEqual depths · Higher
Connected stationary liquid: same p despiteConnected stationary liquid: same p despite

container shapecontainer shape

Upthrust · HigherUpthrust · Higher

Pressure differencePressure difference
Bottom pressure > top → net upward forceBottom pressure > top → net upward force

DisplacementDisplacement
Upthrust = displaced fluid weight; onlyUpthrust = displaced fluid weight; only
submerged volume countssubmerged volume counts
FloatingFloating
Upthrust = weight; compare weight withUpthrust = weight; compare weight with
available maximum upthrustavailable maximum upthrust
Average densityAverage density
Hollow boat: total mass / external displacedHollow boat: total mass / external displaced
volume mattersvolume matters
Depth / densityDepth / density
Denser liquid → greater upthrust; deeper aloneDenser liquid → greater upthrust; deeper alone
does not at fixed ρdoes not at fixed ρ
CalculationCalculation
Upthrust = ρVg; use displaced fluid mass, notUpthrust = ρVg; use displaced fluid mass, not
object massobject mass
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1. Pressure → Upthrust · Higher: The pressure difference between upper and lower surfaces produces upthrust.1. Pressure → Upthrust · Higher: The pressure difference between upper and lower surfaces produces upthrust.
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2. Upthrust · Higher → Pressure: Pressure rises with depth but fixed-volume upthrust stays constant at fixed density.2. Upthrust · Higher → Pressure: Pressure rises with depth but fixed-volume upthrust stays constant at fixed density.

SP15 · Part BSP15 · Part B
Fluid pressure andFluid pressure and

upthrustupthrust
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