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Scwnce Supplementary Matenal
5271 Dhiscovering Physics

Ciourse and assignment number:

S271 01

Covering: Units 1-4
Cut-off date:
Friday 26 April 1996

This assignment consists of three questions, which
relate to the material covered in Units 1 to 4 of Block A,

Question 1
Thix questions relates o Units T and 2 and carries 25%
af the marks for iy axsigrarend,
This gqueston showld be answered in the probiem
sotving forms, introdieced in Block A, This means that
youi shoeld By 1o SIFRCIErT Vorr arwer i BRes quesiion
into the stapes of preparation, working and checking,
deseribed In the audiclape seqiences of Units [ ond 2
and i the Proffem Book, The preparation stage siould
outline your wnderstanding of the guestion, inclading
suitable dicgrams, known guanniries and standard
equations that might help in the solusion, The working
siage will probably be the bulk of your answer and will
inciude algebra and numerical caleulations. Finaily, be
sure fo include the checking stape, by writing down
some argumend (baved o wnits, Nmiting cases, frends
ere | el SRPERGITS Vour auswer,
The marks are allocated o the three siages ax follows:

Preparation. [0 marks

Working IZ marks

Clreckag 3 marks
In this question, more muecks than will normially be the
case are allocated to preparation and checking to
emiphasize the importance of the problem solving
fecligue.

The poet Longfellow tells us thai:

Swill of foot was Hinwathi;

He coutld shoot an arrowr from him,
And run Forward with such feciness
That the wrroa fell behind him!

Actually, this iz not such a tough trick o pull off,
provided the arow 15 aimed hgh enough. Suppose that,
when Hiawatha aims vertically, his amrow resches a
maximun height of 20 m. IF the ammows are always
relessed ol the samwe speed, regardless of their direction,
and Hiawatha can man at 7ms~', what 5 the minimum
angle above the homzonial ol which Hizwatha must aim
in order 1o oatmn the arrow? In the Prepamation stagre,
you should state any assumptions you intend o make,
and include suitable degerams and equitions.

{Jeestion 2

This question relates to Unit 4 and cardies 33% of the
miarky for this assipnment.

A uniform cylindrical fiywheel of mass m” can rotate
without friction about a hosizontal shaft coincident with
its central axis. One end of a long fexible string of
negligible mass i Gxed w0 the curved sorface of the
cylinder and wound round the circumlerence, The
fiywheel iz initially at rest, when o load of mass m s
attached to the frse end of the string and allowed to fall,
thus causing the Avwheel to rofate.

(a) Dwraw adiagram showing the relevant forces acting
om the Aywheel and oo the falling load. (3 mmarks)

(k) Use Newdon's laws of iranslational motion bo shoer
that the aceeleranion of the falling load can be cxpressed
by

a,=g—Fim
where F; iz the magnitede of the tension in the sinnog
and the r-axis points vertically downwards, (8 sarks)

{c) Combing the result of part (h) with the laws of

rotational motion. applicd io the Hywheel, o show that
m

T

a;m g (I marks)
{d} Derive, in terms of m, me and g, a general formula
lor the magnibwde of the fensdon i the string during the
fall, and calewlate 1s value in the special cose when the
mass of the load is cqual i the mass of the Aywheel.

(& marks)

Drestion 3

Thiz question relates fo Unit 4 and carries 0% af the
rwrrks for this g gmment.

Carry oul the home expenment with 3 molling cylinder,
described in Section 2.2 of Unit 4 and write a repornt
ghout it (See below for advice on the strecture of the
report. )

T obatain full marks for the experimental work, yoo can
use any one of the following three approsches:

1 Take at beast 20 time measurements for a single
distance 5 travelled through a hxed height & By taking
appropriate avernpes of your measurements, delermine
the value of g from Equation [6 of Unmit 4. Use the
simple rules given in Section 2.1 to work out the
uncertaimty in g,



