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Tutor Marked Assignment

Bk smure you Enow how o comgibete and send i yoar TWUA and FT3 form:
detailed instnactions are given in your stadent handbook (or supplement )

Serenes Jupplementary Material
5271 Discovering Physics

Cowrse and sssignment number;

S$271 02

Covering: Units 649
Cut-off date:
Friday 3 July 19

Thix azsignmment consists of Tour guestions, which relare
o the material covered in Uity & fo 9 of Block B,

{uestion 1
This guestion relates b Unie 6 and carries T5% of the
IRarks for (his assigrmend.

A plastie eylinder of beight 2% and cross-sectional
areq A floats in eguilibrivm in a ud of density @ in
such a way that the hotiom of the cylinder is a distance &
bedow the surface of the Duid, Thes situation 15 shown i
Figure 1{a), where the x-axiz has becn chosen o point
verticully downaards,

{x)  Denve an expression inderms of known quantitics
ancl g for the Torce J""'I'T‘!'ﬁ"‘ that maest be applicd w the wop
ol the cylinder w depress il by a distance x, a5 shown in
Figure 1{h). [ e iy

(Noter You will need i wse Archimedes’ principle,
which states thar the vpward buoyancy force on an
object in 3 Duwid 15 ecqual i msgnimods w the weight of
the fluid displaced. When the cylinder is floating, the
weight of the displaced fuid eqoals the weight of the
cylinder. The force required o depress the cylinder
below its equilibrivm position will therefore be equal
the: weight of the additional fuid displaced when the
cylinder is depressed. )

(bh State why, when the cylinder oz released, ns
vibrations will be simple harmonic  provided the
viscosily and surface eosion of the Agid are ipnored
{leaving gravity and the buoyiancy force a5 the only
fowces acting on the cylindec), Write an expression for
thee fowree constant in terms of known quantities ond g.

i< anerrkee)

() What is the maximum theoretical value of x up o
which the vibrations will remain simple harmone?

Erigfly explan your reasoning (¥ marks)
o
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FEGURE | () The eylivkher floating in equilibriumn,

Chuestion 2

This question velates re Unit 7 and carries 20% of the
marks for thiv assignmeni. Node that 8 marks are
allocared 1o “pood problent solving rechnigues’, along
the B deseribed in the Problem Boolk and the rubric
Jor Ouestion [ of TMA OF, You should be careful o
draw o diagram as part of e preparvation slage.

A laser (call §i laser 1) produces & beam of
monochromatic hght of wavelength 633 nme that s
incident normally on a diffraction grating whose slits are
viertical. The diffraction patiern is recorded on a screen
and the second oeder s seen 1o occur al an angle of
57.6% with respect oy the incident beam: A second laser
feall i lazer 23 with monochromatie light of freguency
940 % 10'* Hz is then substituted for laser | and a single
vertical slit is substirured for the diffraction grating (at
exmAly the same distance from the scrsen and centred so
that the illemination is normal).

What width of single slit would lead o the first
sstriderenire o the single siv diffeaction pattern coinciding
in posibion on the screen with the s araximem i the
diffraction patlern from the diffraciion grating?

A-dAls

ihi

b} When the cylinder is displaced downwards by &
the Auid exens on upward restoring force.



