SEMINAR QUESTIONS MECHANICS

1(a) 	(i) Define surface tension. 						       (01 mark)
(ii) Give the molecular explanation of surface tension. 		      (03 marks)

(b)	(i) Derive an expression for the pressure difference inside and outside a soap bubble of radius r and surface tension                                                (03 marks)
(ii) Two soap bubbles of radii 2.2cm and 3.0cm respectively coalesce under isothermal conditions.  If the surface tension of the soap solution is 2.6 x 10-2Nm-1.  Calculate the excess pressure inside the resulting soap bubble. 		                             (04 marks)

(c)	(i) State Bernoulli’s principle. 					  (01 mark)
(ii) Explain why an aeroplane has to bank its wings in order to make a curved path in space. 						                          (04 marks)
[bookmark: _GoBack](iii) Water flows through a horizontal pipe of varying cross-section.  If pressure of water is 8.0cm of mercury where the velocity of flow is 0.3m-1, what is the pressure at another point where the velocity of flow is 0.8ms-1 .  (04 marks)

2.	(a)	Define surface tension	 and derive its dimensions.			(3)

(b)	Explain using molecular theory the occurrence of surface tension.	(4)

(c)	Describing an experiment to measure the surface tension of a
Liquid by the capillary method.					(6)

d)	(i)	Show that the excess pressure in a soap bubble is given by

							(3)
(ii)	Calculate the total pressure within a bubble of air of radius 0.1 mm in water if the bubble is formed 10 cm below the water surface and surface tension of water is 7.27 x 10-2Nm-1.
(Atmospheric pressure = 1.01 x 105 Pa)			(4)
3(a) 	What is meant by the following terms:
(i)	velocity gradient?
(ii)	coefficient of viscosity?
(...marks)

(b)	Derive an experiment for the terminal velocity of a steel ball-bearing of radius r and density p, falling through a liquid of density and coefficient of viscosity   .

(c)	(i)	Define surface tension.
(ii)	Explain the origin of surface tension.
(iii)	Describe an experiment to measure the surface tension of a liquid by the capillarity method.

(d)	Explain, with and of a diagram why air-flow over the wings of an aircraft at take-off causes a lift.
4.(a)	(i) Define surface tension.						(1mark)
(ii) Explain the occurrence of surface tension using molecular theory.
(3marks)
b)	A U – tube with limbs of diameters 8.0mm and 3.0mm contains water of
surface tension 7 x 10-2Nm-1, and angle of contact zero. Find the
difference in the levels of the water in the two limbs.
(Density of water = 1000kgm-3)						(4marks)
c) (i)	State Archimedes principle.					(1mark)
(ii)	An alloy of silver and gold weighs 35.2g in air and 33.13g when
fully submerged in water. Given that the densities of silver and
gold are 10.5gcm-3 and 18.90gcm-3 respectively.
Find the mass of silver within the alloy.			(4marks)
d) (i)	Write Bernoulli’s equation and define the symbols used.
(ii)	State one practical application of Bernoulli’s principle.	(1mark)
1. A tank filled with water has a hole of radius 2.0cm at a point 4.0cm below the water level. Calculate the mass of water that flows out of the hole per second. 			       		  	(4marks)

5. (a) Distinguish between conservative and non-conservative forces and give an example of each. 								                              (03 marks)
(b) A ball is thrown vertically upwards from the top of a building to 10.5m tall.  The ball takes 9.0 seconds to reach its maximum height.
(i) Sketch a graph of displacement against time for the motion of the ball.       (02 marks)
(ii) State the energy changes that take place as the ball moves upwards.       (02 marks)
(iii) Find the time taken by the ball to hit the ground below from the time it is thrown. (03 marks)
(c) 	(i) State Newton’s law of gravitation. 				       (01 mark)
(ii) A body of mass m kg is at a height h metres above the earth’s surface.  Show that the mechanical energy of the body is given by  where G is gravitational constant, M is mass of the earth and Re is the earth’s radius. 				                  (05 marks)
(iii) If the acceleration due to gravity at height h in (c)(ii) above is a ninth of the acceleration due to gravity on the earth’s surface, find the value of h.    (04 marks)
6.a) i) What is meant by uniform motion?					(01mark)
ii) Sketch the displacement time graph for a body moving with uniform       motion.										(01mark)
b) i) A body initially at rest is accelerated uniformly until it attains a
velocity V. if the distance covered during its motion is S, derive an
expression for V in terms of S and acceleration a.			(03marks)
ii) Show that the expression derived in (b) (i) is dimensionally consistent.
(02marks)
c) i) State the principle of conservation of energy.				(01mark)
ii) A tennis ball of mass 100g is dropped from rest through a height of
10m above a concrete floor. On hitting the floor, the ball rebounds to
a height of 4.5m. Find the impulse of force exerted by the floor on the ball.											(05marks)
d) i) Distinguish between perfectly elastic and perfectly inelastic collisions.													(02marks)
ii) Give one example of each of the above collisions.			(01mark)
iii) A body of mass  moving with velocity U1 collides with a stationary
body of mass m2. The bodies move with velocities V1 and V2 respectively
after collision. If the collision is perfectly elastic, show that;
  							(04marks)

7.a) i) Define stress and strain 							(02marks)
ii) Determine the dimensions of young’s modulus.			(03marks)
b) In an experiment to determine Young’s modulus;
i) Explain why two wires of the same material are used.		(02marks)
ii) Outline the measurements to be made.					(02marks)
c i) What is meant by coefficient of linear expansion of a material?	(01mark)
ii) A metal wire of diameter 2mm is cooled from a temperature of 500C to
100C. find the longitudinal tension set up in the wire when allowed to
contract.									(04marks)
d) i) Distinguish between elastic deformation and plastic deformation.
ii) Sketch a stress-strain graph for glass and explain its features. 	(04mrks)
8.a) i) State Newton’s law of gravitation.					(01mark)
ii) The moon moves in a circular orbit of radius, R, about the earth of
mass  with period T, show that
 where radius of the earth, g is acceleration due
to gravity on the earth’s surface.						(05marks)
b) i) What is meant by gravitational field strength?				(01mark)
ii) Draw a sketch graph to show how the gravitational field strength   varies with distance from the earth’s surface for points external to it. (02marks)
iii) Given that the radius of the earth is 6400km and that the values of the acceleration due to gravity at its surface is 9.81ms-2, calculate a value for the acceleration due to gravity at a point 400km above the earth’s surface.				 (04marks)
c) Why does acceleration due to gravity vary with location on the surface
of the earth?							(02marks)
d i) What is centripetal force?					(01mark)
ii) A car travels round a bend banked at an angle of 250. If the radius of
curvature of the bend is 65m and the coefficient of friction between
the tyres of the car and the road surface is 0.35, calculate the
maximum speed at which the car negotiates the bend without
skidding.								(04marks)

9.a) i) Write the expression for pressure at a point at a depth h, below the surface of a liquid of density , and show that it is dimensionally consistent.		(03marks)
ii) Show that the pressure in (a) (1) above, at a given depth in a vessel is
Independent of the cross-sectional area of the vessel.	(03marks)
b) i) State Archimedes’ principle.						(01mark)
ii) A balloon is inflated with air to a volume of 1.5litres and is sealed.
The density of the surrounding air is 1.3g per litre. Given that the mass of air in the balloon is 2.15g and the apparent loss  In weight of the inflated balloon is 42.18 x 10-3N, calculate the mass of  the balloon fabric.						(05marks)
c) i) Define simple harmonic motion.						(01mark)
ii) Sketch a graph of velocity against displacement for a body performing
simple harmonic motion.							(02marks)
d)  A glass U-tube contains a liquid. Air is gently blown into one of the limbs,
and on releasing the pressure, the liquid oscillates in the tube.
1. Show that the liquid oscillates with simple harmonic motion. 	(04mrks)
1. Explain why the oscillations eventually die out.			(02marks)
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