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FLUID DYNAMICS 

1. Water flows a long the horizontal pipe of cross section area 48cm 2  which has a cross sectional area  

12cm2 atone place  . if the speed of water at the constriction is 4m/s, calculate the speed in the wider 

sect ion. 

2. Water flows steadily  a long a uniform tube  of cross - sectional area 30 cm2 . the static pressure is 1.2 

x 10 5 Pa and the total pressure 1.28 x 10 5 Pa . calculate the velocity and the mass of water  per second 

past  a section of the tube. 

3. Distinguish between static pressure , dynamic pressure, and total pressure  when applied to 

streamline fluid flow write the expression of these three pressures  at a point in the fluid in terms of 

fluid velocity , pressure , density and height  

4. Describe with aid of a labeled diagram , the pitot -static tube explain  how it may be used to 

determine the flow velocity  of in compressible non-viscous fluid. 

5. Water flowing through end tube having one end at the ground floor and the other end  at the first 

floor , which is at a height of 6.0m diameter of the end at the ground floor 4.0mm and the first flow is 

2.00mm,. find the velocity and the pressure at the first floor  if the corresponding value at the ground 

floor are 1.0 m/s  and 3.0pa. 

VIBRATION AND WAVES 

6. A sonometer wire of length 0.5m and the mass per unit length 1.0 x 10 -3 Kg/m is stretched by a load 

of 4.0 Kg if its plucked at the midpoint. Calculate (a)the wave length (b)the frequency of the note 

emitted. 

7. An observer travels with a constant velocity of 30m/s towards a distant source of sound wave which 

has a frequency of 1000Hz calculate the apparent frequency  of the Sound hard by the observer. What 

frequency is heard by after passing the source  Assume the velocity of sound =330m/s ).  

8.A diffraction grating has 400 lines per mm and is illuminated normally by a monochromatic light of 

wavelength 600nm calculate (a)The grating spacing (b)The angle  to the normal at which the first 

principal order or maximum  is seen. (c)The number of diffraction maxima obtained.  



10.In young two slit experiment  using light of wave length  600nm the slit were 0.4.. apart and the 

distance of the slit to the screen was 1.20m find the separation of the fringes (b) What is the angle in 

radian subtended by a central pair of the bright fringes at the slits.? 

11. In young’s experiment the interval between slits is 0.20 mm .For the light of wavelength 600nm the 

interference fringes  are formed on the screen  at a distance  of 0.80m.. what is the distance between 

the second : (i)dark fringe from the central (ii)bright fringe  from the central.  

 

ELECTROSTATIC 

12. (a)(i)State coulombs law of electrostatics. 

(ii)Define electric field intensity giving its possible SI unit 

(iii)An electric dipole consist of a 10μC and -10μC charges separated by 2cm . find the electric field 

intensity at a distance 8cm  from the -10μC charge on the coaxial axis when the 10μC is on the side. 

13. Two point charges A and B  are situated 8cm apart. Point A has charged of -3 q and B has a charge of 

+2q where should the particle C having charge -q be placed so that it does not experience a resultant 

electric force. 

14. Sketch the form of the equipotential and the electric line of force (i) a point charge (ii)a charged non-

conducting sphere (iii)a pair of parallel conducting plates when on  plate has a negative charge  and the 

other  an equal positive charge. 

15. Two capacitors C1 and C 2 are connected in series and then charged with a battery. The battery is 

disconnected and C 1 and C2 still in series are discharged through a resistor of 80Ω the time for 

discharge is 4.8 s . Calculate: (i) the capacitance C1 and C2 . (ii)The capacitance C1 if C2 has  a capacitance 

of 100μC. 

A square ABCD has each side 1 m , four point charges of 10nC , -20nC,+30nC, and 20nC are placed at A , 

B, C , and D respectively calculate the potential at the center. 

 

PROPERTIES OF MATTER 

16. A cube is subjected to a pressure of 5 x 10 5 N/m2 .  Each side of the cube is shortened by 1% find the 

volumetric strain and the bulk modulus of elasticity of the material cube.. 

17. A stone of 0.5 kg mass is attached to one end of a 0.8 m long aluminum wire of 0.7 mm diameter 

and suspended vertically. the stone is now rotated in a horizontal plane at a 

18. Constant rate such that the wire makes an angle of 85 with the vertical. Find the percentage 

increase in the length of the wire. Young modulus of aluminum is 7.0 x 1010 Pa. 



18. There is a soap bubble of radius 0.24mm in an air cylinder which is originally at a pressure of 1 

atmosphere. the air in the cylinder is now compressed isotherm ally until the radius of the bubble is 

halved. Calculate the pressure of the air in the cylinder given the surface tension of soap is 0.08N/m. 

19. Two spherical soap bubble are combined .If V is the change in volume of the contained air , A is the 

change in the total surface area , show that 3PaV + 4AT =0 where T and Pa are surface tension and 

atmospheric pressure. 

20. A piece of rod 1.05 m long whose weight is negligible is supported at its end by a wire P and Q of 

equal length the cross section of P is 1 mm2 and Q is 2mm2 .  At what point along the bar should the 

weight be suspended in order to produce: (i) equal stress of P and Q. (ii) equal strain of P and Q. 

 Given Young modulus of P and Q are 2.4Gpa and 1.6Gpa respectively. 
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