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Application Of The Momentum Equation

STEPS IN ANALYSIS:

�Draw a control volume

�Decide on co-ordinate axis system

�Calculate the velocity components 

�determine all acting forces

�Calculate the force components

�Calculate the resultant force
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Example I
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A flat plate is struck normally by a jet of water 
50mm in diameter with a velocity of 18 m/s. 
calculate 

(a)the force on the plate when it is stationary,

(b)the force on the plate when it moves in the same 
direction as the jet with a velocity of 6 m/s

Prof. Dr. Mohamed Farouk 4 The impulse momentum principle



Prof. Dr. Mohamed Farouk The impulse momentum principle5

( ) 0353.005.018
2

4
=×= ππππQ

( ) 110 vQvQFx ρρρρρρρρ −=−=

0=yF NFR 17.636=−=

N17.63618100353.0
3 −=××−=

( ) ( ) smQ /0235.005.0618
32

4
=×−= ππππ

( )uvQFx −−= 1ρρρρ

( ) N4.282618100235.0
3 −=−××−=

0=yF NFR 4.282=−=



Example II
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A jet of water from a fixed nozzle has a diameter d of 

25mm and strikes a flat plate at angle u of 30o to the 

normal to the plate. The velocity of the jet v is 5m/s, 

and the surface of the plate can be assumed to be 

frictionless.
Calculate the force exerted normal to the plate

(a) if the plate is stationary.

(b) if the plate is moving with velocity u of 2m/s in the same

direction as the jet
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Example III
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In a 45 degree bend a rectangular air duct of  a cross 

sectional area equals 1 m2 is gradually reduced to 0.5 

m2. Find the magnitude and the direction of  force 

required to hold the duct in position if the velocity at the 

inlet section is 10m/s and the inlet pressure is 30kn/m2 

and outlet pressure is 29.82kn/m2 
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R
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( ) KNFx 42.411045cos201010
3 =−×=
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3 =−×=
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( ) ( ) KNFR 54.15396.15196.21
22 =+=

( ) KNFFF PyyRy 96.15154.100.141 =−−=−=

KNFFF PxxRx 96.2146.1942.41 =−=−=
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Example IV



Prof. Dr. Mohamed Farouk 14 The impulse momentum principle

Find the horizontal thrust of the water on each 

meter of width of the sluice gate shown in the 

below figure. Given y1=2.2 m, y2=0.4 m, and 

y3=0.5 m. Neglect friction.
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Thank you
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