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1 0=wit+iat’ (equivalent of the linear s = ut + +)at”)

96 = 5x 24 + Lo x 25

a =" rad
so the angular decelleration is 1-92 rads™ (show)
2]
w’=w+2ab ("v* =’ +2as")
0=24"+2x"1-92x0
6 =150 rad
2]
Y
2 )= 2 mass of ‘elemental disc’ = p.my’.6z = 54007262
Mol of ‘elemental disc’ = 1mr® = 27007z"5z
! 8 2
1= [ (2700m2°)dz = 3007 = 942 kgm (3 s.£)
-
[5]
3 Iy =4ml’ =4x0-6x0-15" = 0-018
I, =4ml =4x0-6x0-20° =0-032
perpendicular axes rule ....
I,=0-018+0-032=0-05 kgm®
3]

AG=0-25 (Pythagoras)

when AG makes angle 6 with the vertical ...
16 = “mg(0-25sin6)
6= "29-4sinf

and so for small 0 ...
0~ "29-40

so the motion is approximately SHM with

T =

=1-15879...=1-16s (3 s.f.
V294 8 st)
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parallel axes rule ...

2]
on release ...
M (A) C=1I0
mg(%a) = (%maz)ﬁ
— 89
— 1la
2]
When released from rest no ‘central’ force is needed to maintain circular motion about A
so the force on the disc a A is purely vertical (upwards).
1]
N2(]) mg—F = m(ré)
F:mg—m@a)(l%):%mg 3]
y In5
mzpf0 e"dz =4p
_ Inb . a5 In5
dpT = . pre’ dz = p[:re"}o fpfn e'dr = p.5bInd—4p
z=4%5In5—4 (show)
[5]
using the same ‘strips’ ...
_ Inb In5 . 215
ap7= [ Gy)oyde= [ dpeda=p[te] =4p(25-1) = 6p
y=1-5
3]

[=124%6" +(5xT5x3-6" + T5x2-4°) = 4464+ 756 = 5220 kgm’  (show)

energy considerations ...
gain in K.E. = loss in G.P.E. — work done by frictional couple

L1w* = mgh—C0
26100° = 75X 9-8x 24— 850X £
w=1-72 rads™
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AVB= 4Ve — Vg

| vl =20 +15% —2x20x 15 x cos115° = 878 640...
| Vs =29-6406...=29-6 kmh™ (3 s.f)

sinff  sinll5°

20 29-640...
0=37-7°
the relative velocity is on bearing 167° 4]

now considering the position of A relative to B .....

closest distance = 70sin12-7° =15-4 km

‘= 70cos12-7°

=2-30hrs
29-64
ships closest together at 2:18 am 5
5
relative to 8 = 0 position ...
_ . L 3myg N2 .2 .
V = "mg(asinf)+ 4 x2—=(2asinf) = mga (sm 0 — smB) (show)
¢ 3]
dVv . .
W mga (2sinf cos@ — cos ) = mgacosf (2sinf — 1)
so for 0 <6 < m the system is in equilibrium for 6 =Z%,% ., [5]
v = mga (sin 6 —2sin” 6 + 2 cos” 9)
d6?
d’ .
0=z d;ﬁ =3mga >0 .". stable
2
=73 % = "mga <0 .". unstable
2
=2 =3mga >0 .". stable
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