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MOMENTUM PRINCIPLE

The Momentum Equation for Cartesian Coordinates
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Typical Application of Momentum Equation
Example 6.1Fluid Jets
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Find the force )( bF acting on the beam that supports the rocket? 

)( bZ FWF +−=∑

0=∫
cv

Z dQv
dt
d ρ

From the force diagram in the Z-direction

The momentum accumulation

To solve the problem, always consider two

diagrams:

1. Force diagram (FD)

2. Momentum diagram (MD)

Consider positive direction upwards)
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Example (6.2)

Find the tension in the cable (T) and the weight
recorded by the scale?
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Momentum Diagram (MD) Force Diagram (FD)

, therefore, we use the momentum equations in the

),( yxFrom the diagram above, the problem involves two directions,

),( yx
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From the force diagram, TFX −=∑ WNFY −=∑
scalethebyrecordedweighttheisNWhere

Since the flow is steady and the cart is stationary,

The momentum accumulation = 0=∫
cv

Z dQv
dt
d ρ
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MOMENTUM PRINCIPLE
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6060 cos)()cos( vAvvmTtensionThe ρ=== &

WvAvNrecordedweightThe +== 60sin)(ρ
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Example 6.3 [Nozzles]

Find:

The Air Speed (V) at the exit (2)?
The force required to hold the nozzle stationary?

F
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From the diagrams above, the problem involve one direction (the x-direction),

therefore, we use the momentum equations in the x-direction

Since the flow is steady and the nozzle is stationary,

The momentum accumulation = 0=∫
cv

Z dQv
dt
d ρ
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Using Bernoulli's equation and continuity equation to find the velocity at the inlet
11ApFFX +=∑From the force diagram, )( 1211 vvmApFFX −=+=∑ &
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END OF 
LECTURE (2)


