3 NARAA i S
5%

Pot TR- Ak — Papih 1 Mecmamco- Solutiont
_f_(d) 6 o booy wass w

U At
T obout o pa/VHovdom aNci€

O WAL
s LR Jaous €6
L Gyuahon abowt et arkis s anud e R WSl

*= ~ T/me

T Aea § umiva =L ZaS3a
J2a a(ﬁ go% WMars & i =in
v S ac Ksdy p= m
> Sy £ faa
NEX T
Fox = fﬁ’—a(vm = [y Z”Pdf/
y=o
But y= JBa-IBx, ©© == a- Yy
J3
e = ZPjaw'- Y oy
{3
Iz
= W {%3 - %f] 34
J3? 3 443
= m ?ﬁ’ 3370 at
TZon 4§
= A2 B 'Q‘Ja;MA = &
> J2
Alevvab iy - fou data ool (1981) =t pici
[fed axis
s

o)




° OQ vEtak ot . = Wik

&R - waxod + (Wi w xR

[ it

Canct boHh O owid GR k6 Hived gt

G, <0% t we xS+ (Lo ) xR + (W GR

becamr w2 s @ vdtatt

becamsie Wi vdtra<o ot wo

Se
But (o =0
oo T We vw

R

We xSR + WORR + (W +w)x DR

< ! L
We O @) Wy
X 9 © @
CP = WerOQ o R We o
@(MQZ w &) Wo
] @R o o v
R = (wrw)x R © VW, ©
W
OR =<§E & (Cf/wz"/wﬁ ©
— T T T T T T T T T
we o o W,
@ © YW2 o
We X OO —qQu 2 @) o
W, w, <> o
W T Wax W o W, W 5 e}
QR o o e
&), XC‘?_R V), (W @] o
va\/\/v\_/\/\/\_/\_/\/\/\/\—/w\’
hind § “’!-)2 U), o Wa
@) LAY (@)

(@r @xcpl VW, ws> o
WVWVWW\—/\/W\NW-

g (quw: +www,) O —vw,*

M/W\_/'\/W\-’VW\./WV\/N N~
— T TN T e TN e e e e e

_2_

(@, +w) =W, L +wek)



.-L.\_""'

Z(OO Qeqmv@d Spd s wmagquituctl &f HAL  couuponect
whoutly 6 A W ik stivestisu & AR

5
(<. (Q’A - Cas) Sag & umb vestor ateng 4B
But  Un = wx0A4
1 4 k
w o) S O vaol ¢!
OA ( 3 / e
Up WxOoh S o ~& ms-
AR ( / - m
eas L (I f =)
= NE
(JP, epel = S = 0 wmc
J3 3
by
(&) /2
! N

g e \\
%. '/” / Ty \\ Suppo

5 4 ‘
%3 G\ G v” | UAPALE AL
l% | ) :)C,\/obo » thg
L /
——— T, 777 777
]
MERom

Tv ommd Tu o counpouruts of AL Unputiie cwu/i,ﬁ
at poluh &  cetAet Wt qroemd.  C& G wete
wittn  whetity - aund gpld o oumgeden wely w.

To teax fov SUp , 2O O~ aumd cO A boa
=4 (imi% {riction U=02 omo feat foo UFV,

To= Irz ound I‘%é—]:ﬂ = mmuUT
Y = OZ Ip == J3-02 & = 00066l
z wm "

Reratiou absut G, I -= Z vz
S ~=



; O0.2xL xr = Z wavz W
2 <
o = 0z T
W
N

Gutar  wudrom M- = J:J_’.;_ - I
V&rat s Ty r = Z mrrw

2 2
. Tu- I
7
Bt y= Trz «/eqb./u: 3 = 099§

QU U R > 02 A ks RR Tp.

BExauinart communls_on Q5127 bikews

L

Apart from those candidates who misinterpreted the phrase equilateral triangle part (a)
was reasonably well done - usually from first principles - less frequently from the general
triangle case in the Data Book plus the parallel axis theorem. In part (b) the successful
solutions started from first principles differentiating twice and noting the appropriate vector
differentiations. Application of data book formula was less successful (though not always so)
most errors arising from a failure to appreciate that the fact that the magnitude of the vector @1
is constant does not imply that gj; is equal to zero.

In part (a) many candidates lost marks because having correctly established the velocity
of point A they resolved this in the direction of AB by taking a dot product with AB rather than
the unit vector along AB. In (b) some confusion between forces and impulses, often both
appeared on the same diagram. Many miscalculated the angle to the horizontal made by I and
others misread the Data Book value for the moment of inertia of a sphere (taking that of
spherical shell - there is some scope for improved clarity in the Data Book here).
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Examivert  Cowmwnmh on Q5 3 £ 4.
2 Most drew acceptable velocity diagrams and confirmed the required result. The
- acceleration diagram caused more problems often because the position of the ram in the
cylinder is not specified - the neat solution being to put it at G. Some candidates realised that
“since ECDA is a four bar chain actually there is no necessity to get embroiled with Coriolis at
this effective slider pivotatall. Solikon  dvauen Yo lenager Seall.

4. The first sentence suggests that energy is the approved method and the iniatial question
about the angle turned through by the hoop meant as a strong hint that this is not just 78 ; it is, of
course (% + 1)6; a point appreciated by only about a dozen candidates despite this part of the
problem being almost identical to an examples paper question. Some candidates got the angle
wrong but then wrote down the correct relationship between the angular velocities. If you both
make this error and ignore the moment of inertia of the hoop the resultant expression for 6 is that
displayed with a two on the top under the square root. Several candidates aclllieved this result.
Other variants are possible by taking the moment of inertia of the hoop as -2-mr2 etc. Many
candidates solved the final part without any reference to dynamics at all - as if the hoop were glued
on the cylinder.
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Cowmwmenda
A substantial number of candidates threw marks away by not even bothering to write
anything in answer to the first part of the question. A high proportion of errors arose from not
reading what the question says: horizontal table so no gravity forces, bar starts from rest so no
angular velocity - an initial motion problem. Some candidates decided that it was obvious that the
force at A needs no component perpendicular to the direction of the acceleration a whereas, of

course, it does. Only a few sensible attempts at position of maximum bending moment in the
beam.
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The least popular question but well done by those who attempted it and had obviously
boned up on balancing. Similar to an examples paper question. Out of balance masses form a
' 3:4:5 triangle - recognised by most though not all who laboured away with the cosine rule - so
calculations are pretty well simplified. About equal numbers of solutions by calculation and

sketching to scale. -|7- TJr0-Jomnl a6 .



	
	
	
	
	
	
	
	
	
	
	
	

