PART I

EITHER Cruestion 17

OR Question 18
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Tl pepes careies 32 per cemt of the St examingtion marks,

You should atterps TWAD questions from this pars. either Question I7 ov Ouestion TE
and either Chestton 19 or Quextion 200 Chestions are cquolly wesphied, but node thar
aficrt e -theired of e wirkes for eack guestion are awerded for pood problen-golvng
fechnigue, with Prepararion, Working and Checking siages.

Each guestion i thiz port muost be crswersd 3 i separate seplesgue 5o anaer

ek,

Ir 15 recommended that when picking up o beavy object one should bend at the knees
rather than from the waist. The latier siteation can be modelled by treating the spine as
a roed, prvoted about 115 base (Figore 8 amd such that the weight of the upper body acis
throngh the centre of mass of the rod. The back iz then supporied by a muscle antached
i the spne al the shoulder and making an angle of 12° with i Assuming the mass of
the Iifter’s upper body to be 50 kg and s shoulder fo be dwo-thirds of the way along
his =pine from it baze_ what i5 the magnitede of the ol force exerted ar the base of
his spine when he bends over 1o pick wpa [0k box™ Does your answer show why this
15 an unsafe way to lift up o heavy objece?

(For the parposes of this question, youw may take the magmiude of the accelersion dus

i gravity as hms -2
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Figure 8

A dwser produces 3 beam of monechromatic light of frequency S 10 He thar =
incident normally on o Jarge vertically oled diffraction grating. The corresponding
diffraction pattern, consisting of five brght spols arranged symmetrically in a
horizomial fine, s observed on a large planar screen 2.00m away from the graling.
(The screen i3, of corse, on the: opposite side of the grating fo the laser and its plane s
perpendicnlar to the initial beam: from the Jaser) The ceniral spot 15 0.9 m from the
closest pair of spots and 383 m from the other paur. The liser i= then replaced by one
thal produces monochromatic light of frequency 164 x 1047 Hz. Describe the panem
of spos that now appears on the screen. specifying the number of spots ohserved and
their zpacing on the serecn.
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