MERU SCHOOL
FORM 3 PHYSICS
APRIL HOLIDAY ASSIGNMENT 2024
SECTION A
1(a)	In the space provided below, sketch a micrometre screw gauge with a zero error of     -0.25mm.  Use one that has a pitch of 0.5mm.
(b)	The micrometre screw gauge in 1(a) above is used to measure the diameter of a wire whose actual length is 0.35mm.  what is the reading that it produces.
2.	Give a reason why a person may nose bleed after ascending a high mountain.
3.	State the branch of Physics that deals with water heating system.
4.	Smoke is enclosed in a smoke cell and sealed.  When illuminated and viewed under a microscope, its particles are observed to be moving in a continuous random motion.  State and explain the observation when cold water is poured on the smoke cell.
5.	Other than number of turns per unit length, state two factors that affect the spring constant of springs made from the same material.
6.	When a body of mass 0.25kg is acted upon by a force, its velocity changes from 5.0ms-1 to 7.5ms-1.  Determine the impulsive force.
7.	Figure 1 below shows a forces F on a conductor carrying current when placed in a magnetic field between two magnets
	[image: ]
	State polarities R and T
	T
	R
8.	An object is placed 10cm infront of a concave mirror of focal length 10cm.  State two characteristics of the image formed.
9.	State the reasons why the efficiency of a real machine is always less than 100%.
10.	A source of sound generates 40 warfronts per second.  If the wavelength is 8.5m.  Calculate the time a single wave will reach a wall 520 metres from the source.
11.	Determine how long it will take a pulse of light to pass through a glass block 15cm in length, given that the refractive index of glass is 1.5 and velocity of light in air is 3.0 x 108ms-1.
SECTION B
12(a)	Define velocity ratio of a machine.
(b)	Show that the velocity ratio of a hydraulic machine is given by R2 where R and r are the radii of the load piston and the effort piston respectively.     r2
(c)	The figure below shows a hydraulic pross attached to a lever.
[image: ]
The machine is operated by operating a force of 80N to the end of the lever 28cm long 
pivoted at the other end.  The smaller piston is 4cm from the pivot.  The area of piston A is 
2cm2 and that of B is 10cm2.

Determine:
(i) The force applied to Piston A
(ii) The maximum force that can be exerted by the press.
(iii) The efficiency of this machine.

13.	Figure 3 below shows a fair ground ride trolley M of mass 120kg carrying two passengers of average mass 40kg released at point P of a frictionless curved surface S.  Upon reaching the horizontal, it collides with a stationary trolley N of mass 140kg carrying three passengers of average mass 60kg.  If the two trolleys move together with a common velocity along the horizontal for 1.2 seconds before coming to rest.
	[image: ]

Determine:
a) The gravitational potential energy of the trolley at point P.
b) The velocity of trolley M just before it collides with trolley N.
c) The common velocity of the two trolleys after collision.
d) The impulse

14(a)	A student set up the circuit shown in figure 4.  The lamps did not light when switch S was closed.
[image: ]
Suggest a reason for this observation.
(b)	Figure 5 below represents a circuit.  Study it carefully.
[image: ]
Determine the reading of the meters if:
(i) The switch S1 is open and S2 is closed.
(ii) Switch S1 is closed and S2 is open
(iii) Both switches are closed.

15(a)	State two similarities between light waves and sound waves.

(b)	Figure 6 shows a longitudinal wave form on a slinky spring that takes 0.16 seconds to move from point A to F at a speed of 820cm/s.
	[image: ]
I. Show on the wave a region of:
(i) Rarefaction 
(ii) Compression
II. Calculate:
(i) The frequency
(ii) The wavelength of the wave
III. In the space below sketch a transverse waveform for the longitudinal wave from point A to F
(c)	A man is standing 85m from a cliff, face infront and 170m from a cliff at his back.  He whistles loudly and hears two echoes; one after another.  Calculate the time interval between the two echoes.  (Take Velocity of sound in air to be 340ms-1) 

16.	Figure 7 below represents graphs of magnetizing current against the strength of magnetization for two magnetic materials A and B.
	[image: ]
Using the information above:
(i) State the material that is a soft magnetic material.
(ii) State the material that is a hard magnetic material
(iii) Explain the difference between the materials A and B with reference to the domain theory.
17(a)	Define the term critical angle
(b)	Figure 8 below shows a ray of light incident on a glass block of refractive index 1.50
	[image: ]
Determine:
(i) The angle the ray of light makes with the surface of the glass if the angle of refraction, r in the glass block is 38o.
(ii) The critical angle for the glass – air interface
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