AQA AS PHYSICS - MODULE PHY2A REVISION

SHEET 2 – MATERIALS & WAVES

MATERIALS QUESTIONS
1. Calculate: (a) the density of a solid in kgm-3 if it has a mass 60 kg and a volume of 0.02 m3.

(b) The density of a gas in kgm-3 if it has a mass 8mg and a volume of 2000 mm3.

2. Calculate the volume of a liquid in cm3 if it has a mass 40 kg and a density of 800 kgm-3.

3. (a) State Hooke’s law. (b) What is meant by the ‘elastic limit’ of a material? (c) outline briefly how you might show in the laboratory that a spring obeys Hooke’s law.

4. A spring of original length 30cm extends to 36cm when a load of 9N is hung from the spring. Calculate: (a) the spring constant; (b) the length of the spring expected if the load was changed to 6N.

5. Define and state the units used: (a) tensile strain; (b) tensile stress; and (c) Young Modulus.

6. Outline how the Young Modulus of a wire may be found using a graphical method.
7. A wire of original length 2.5m is stretched by a load of 20N. If the wire has a Young Modulus of 1.5 x 1011Pa and a cross-section diameter of 0.80mm calculate: (a) the tensile stress; (b) wire extension and (c) tensile strain.
8. Explain the difference between elastic and plastic behaviour.

9. Sketch the stress-strain curves for: (a) a ductile material; (b) a brittle material and (c) rubber.
10. Show that elastic strain energy is given by: energy stored = ½ FΔL
11. Calculate the elastic strain energy stored by the wire in question 7.
WAVES QUESTIONS
12. Define for a progressive transverse mechanical wave: (a) wavelength; (b) amplitude. 

13. List the main regions of the electromagnetic spectrum starting with the region of greatest: 

(a) frequency; (b) photon energy

14. What regions of the electromagnetic spectrum have the following frequencies or wavelengths in air?

(a) 100 m;  (b) 3 x 1020 Hz;  

(c) 5.0 x 10-5 m;  (d) 5.0 x 1014 Hz.

15. Calculate the respective frequencies and wavelengths of the waves in Q14.


16. (a) What is meant by the expression 'plane polarised waveform'?

(b) Describe how you would demonstrate that microwaves behave like transverse waves.

17. (a) Define what is meant by wave 'superposition'.

(b) Explain how two waves might undergo cancellation.

18. Give three similarities and three differences when comparing stationary and progressive waves.

19. Calculate the wavelength of the stationary wave shown below.
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20. What is an antinode? How is one formed?

21. What occurs when a wave undergoes refraction?

22. A ray of light passes from air into a transparent medium. Calculate (a) the refractive index of the transparent medium and (b) the speed of light in the transparent medium if the angles of incidence and refraction are 45o and 30o respectively.

23. What is meant by the terms (a) critical angle and (b) total internal refraction.
24. Calculate the critical angle of a transparent substance that has a refractive index of 1.8.

25. Explain the purpose of cladding with optical fibres.
26. What is meant by coherence? How can it be achieved using light? 

27. In a Young's Slits experiment red light of wavelength 7 x 10-7 m is used to illuminate two slits each of width 0.1 mm and separation 0.4 mm. 

(a) Calculate the fringe separation 2 m from the slits.

(b) How would the answer for part change if:

(i) the slit separation was doubled?

(ii) the width of the slits was doubled?

28. Sketch the intensity-position graph formed by a single slit.

29. Show that with a plane transmission diffraction grating that: d sin θ = nλ,
30. Calculate lines per metre required for a diffraction grating if the angle between the 2nd and 3rd maxima is 40o when using light of wavelength 500nm.
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