JYA: Term 2
Pressure

Q1) The measurement of blood pressure is commonly taken in health checks. If you assume that the sole of the foot is approximately 1.40m from your heart and that blood has a density of 1060kgm-3
a) What is the difference in blood pressure between these two parts of your body? 

b) Does this value change when you are lying down?

Q2)  A mercury barometer reads a pressure of 760mm of mercury at the base of a Mt Everest and then reads 330mm at the summit. 

a)  If you assume that air has a constant density of 1.3kgm-3, calculate the height of Mt Everest

b) The true height of Mt Everest is 8850metres, comment on your answer to a) above and try and explain if there is any discrepancy.

Q3) In 1960 the submarine Trieste went 10,915 metres underwater in the 
Marianas Trench in the south pacific. 
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If you assume that the surface area of the submersible was 150m2, what was the total force acting on it? 
The density of water can be assumed to be 1000kgm-3
Q4) A garden hose has a diameter of 12mm; the water leaves the tap with a velocity of 
0.1ms-1. How much of the end of the hose will you need to cover for the velocity of the water leaving the hose to reach 0.8ms-1.
Q5) A venturi meter is a device that uses the behaviour of fluids as described by the Bernoulli equation to measure the speed of flow and volumetric flowrate.
A gas of density 1.30kgm-3 is flowing down a horizontal pipe of cross sectional area 0.0070m2. A venturi meter in this pipe reduces the cross sectional area to 0.0050m2. This causes a resulting drop in pressure between the two regions of 120pa. 
Assume the gas in incompressible

What is the 
a) The speed of the gas in the main section of the pipe?

b) The volumetric flowrate in the main section of the pipe (in m3s-1)? 

b) The volumetric flowrate in the venturi meter (in m3s-1)?

And a trickier one 
Q6) Water is flowing vertically out of an overflow pipe. The speed of the water is 0.5ms-1. At what distance down from the end of the pipe is the radius of the water stream half that of its original value?
Light
Q7) A ray of light strikes an air/water surface at an angle of 46° with respect to the normal. Find the angle of refraction when the direction of the light travelling is from 
a) air to water
b) water to air
The refractive index of water is 1.33
Q8) A beam of light is passing through a diamond (n = 2.42) and strikes a diamond/air boundary at an angle of 23° to the normal.

a) What happens to the ray of light when it leaves the diamond and goes into air?

b) What would happen if the diamond was surrounded by water (n=1.33) instead of air? 

(This bit was not strictly covered in the notes) 
Q9) A 1.7 m person is standing 2.5m away from a camera. The camera uses a convex lens of focal length 0.005m

a) What is the image distance (v)?

b) Is the image real or virtual?

c) What is the magnification of the image (u/v)?

Q10) A searchlight on a (very oddly shaped) boat is being used to search for sunken treasure. The distance from the surface of the water to the sea bed is 3.3m and the refractive index of water is 1.33 (air is 1). The treasure chest is 2m horizontally from where the light hits the water

At what angle to the normal should the light be shone in order for it to shine on the treasure chest?
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Q11)  In a Young’s double slit experiment with a slit separation of 1.2 x 10-4m is used. The screen is 2.75 metres away and red light (λ = 713nm) is used. What is the distance between the central bright fringe and the third bright fringe?
2 m





3.3 m








