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Note: (@)A1l questions are compulsory.

(b)Marks are indicated against each question in square brackets,

problems

Q1. (a) briefly explain the concept of meta centre and metacentric height of a floating body with neat
sketch, [CO 1) ’ [2]

(b) A rectangular wooden box is 5 m long, 3 m wide and 1.2 m in height. The depth of immersion of
box is 0.8 m in sea water, If centre of gravity is 0.6 m-above the bottom of box, determine the
metacentric height, Take density of sea water as 1025 }gg/m3; [CO6 ] (3]

[C02, CO6 R * 5]

Q3. The drag force F working on sm‘pqii_thwsphere of diameter D, moving with a uniform velocity ¥ in a

fluid of density # and_ ;iyﬁamic vis.czosity “, Develop the functional relationship between force f and
other parameters. [COS],,_' Cor [5]
Q4. (a) Explain HGL and TEL with a neat sketch for a pipe flow system. [CO3] [2]

(b) Calcul_ate' the discharge through a pipe of diameter 200 mm when the loss of head between two
ends of pipe 500 m apart is 4 m. Take coefficient of friction f= 0.009, [CO3] 31

. - . . “”‘_ 3. 2 .
Q5. A flow equation is given by ¥ =2x7%+3x%y - Is the flow steady or unsteady? I the flow two or three
dimensional? Make calculations for the velocity, local acceleration, and convective acceleration of a
fluid particle in this flow field at point P (x,y,z) =(2,1,3). [CO 4] [5]

[5]
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Q7. Determine the difference in the elevations between the water surfaces in the two tanks which are

connected by a horizontal pipe of diameter 300 mm and length 400 m. The rate of flow of water

through the pipe is 3001/s. constider all the losses and take F=0.008. [CO6) [5)
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