4763 Mark Scheme January 2010
4763 Mechanics 3
1(a)
(i) |[Density] =mL™ B1 ( Deduct B1 for kgm™ etc)
[ Kinetic Energy ] =M L2772 B1
[ Power] =M L2773 B1
3
(if) B1 For [v]=LT™
MLAT =[n]L(LT)? Can be earned in (jii)
M1 Obtaining the dimensions of 7
[pl=MLT? Al
3
(i) | MT3=(ML)* LA (LT Y
a=1 Bl cao
-3=-y M1 Considering powersof T
y=3 Al (Noftif y=0)
M1 Considering powers of L
2=-3a+p+y Al Correct equation (ft requires 4 terms)
f=2 Al (Noftif f=0)
6
(b) M1 Calculating elastic energy
EE at start is 1kx0.8? Al k may beli or %
EE at end is 1kx0.3? Al
M1 Equation involving EE and PE
1kx0.8* =1kx0.3° +55x9.8x35 F1 (must have three terms)
Stiffnessis 686 Nm™ Al (AOfor 1=823.2)
6
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2
(a) 2 : 2 2
J”Xy dx =L”X(a - X)X M1 Limits not required
2,2 a
=ﬂ'[ lax?-1xt JO Al For La’x*-1x*
=4ra’ Al
izat
i:
2ra M1
=3a E1
5
(b)
i 4
(1) AreaisJ (2—=~/x) dx M1 Limits not required
1
4 3
{zx_gx% L (=g) AL | For 2x-2x?
4
nydx =j x(2—+/x) dx M1 Limits not required
1
4 5
:{XZ_ZXZ’} (:E) Al For x*-2x2
1 5
13
x=25-39 105 Al
4 20
4
j%yzdx :j 1(2-%) dx M1 j(Z—\/;)zdx or j((Z—y)Z—l)ydy
1
3
sz—%x%ﬁxz T (=33 A2 | For2=9x2+3X or 3y -4y +iy”
1 12 Give A1l for two terms correct, or all
correct with %2 omitted
5
y=22_5 _o3125 Al
4 16
9
(ii) | Taking moments about A M1 Moments equation (no force omitted)
T x3-Wx0.95=0 Al Any correct moments eguation
(May involve both T, and T¢)
Accept Wgor W=2,2g here
To+Tec =W M1 Resolving vertically (or a second
moments equation)
41 19
Ta=—W, To==—W
A= 50 <%0 Al Accept 0.68W, 0.32W
4
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3 (i) | By conservation of energy, M1 Equation involving KE and PE
1x0.6x6° —1x0.6v* =0.6x9.8(1.25-1.25c0s6) | Al
36—V? = 24.5- 24.5c0s6
v? =11.5+ 24.5c0s6 El
3
i 2
) ) M1 For acceleration Y-
—o06x Y Al '
T -0.6x9.8cosf =0.6x——
125
T —5.88c0s6 = 0.48(11.5+ 24.5c0s6) M1 Substituting for v2
T =5.52+17.64cosd Al
4
(iii) | String becomes slack when T =0 M1
cosé = —% (6=108.2° or 1.889rad) Al May be implied
2 5.52 5.52 V2
=11.5-24. M1 or 0.6x9.8 =06
ve =115 245X17.64 X Xl7.64 ><1.25
2 2
or ~0.6x9.8x Y12 _ 0 gx Y
125
Speedis 1.96ms™ (3 sf) Al cao
4
(iv) | T,cos@=mg M1 Resolving vertically
where ¢ isangle COP
Tl><£:0.6><9.8 ( g ) Al
125
Tensionin OPis 6.125 N Al
m\/2 . .
T,sn6+T, = 03 M1 Horizontal eguation (three terms)
2
6.125x 00 _ 0.6XL47 F1B1 | For LHSand RHS
1.25 0.35
Tensionin CPis 1.645N Al
7
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4(i) M1 Using Hooke' s law
7.35 7.35
Top =——x0.05 (=0.245 Al or —(AP-15
AP=Te ( ) ic ( )
7.35 7.35
Tep=——x0.5 (=147 —==(2.05—
Y ( ) Al or == (2.05— AP)
Resultant force up the planeis
Tap — Tap — Mg Sin30° M1
=1.47-0.245-0.25x9.8sin 30°
=1.47-0.245-1.225
=0
Hence there is no acceleration El Correctly shown
5
|, =71'—355(o.05+ x) (=0.245+4.9x) B1
Tep :%(4.55—1.554—2.5) M1
=2.94(0.5-X)
=1.47-2.94x El
3
(iii) o d*x . .
Tep —Tap —Mgsin30° = Mz M1 Equation of motion parallel to plane
2
(1.47—-2.94x) — (0.245+ 4.9x) - 1.225 = o.zsd—;( A2 Give Al for an equation which is correct
, dt apart from sign errors
d—;( = -31.36x
dt
Hence the motion is simple harmonic E1l Must state conclusion. Working must be
fully correct (cao)
If aisused for accn down plane, then
a=231.36x can earn M1A2; but E1
Period is — 2~ = 2% requires comment about directions
J3136 56 € .
5
(iv) M1 For Asinat or Acosawt
X =-0.05c0s5.6t Al Allow +0.05sin/ cos5.6t
Implied by v =+0.28sin/ cos5.6t
v=0.28sin5.6t
—0.2=0.28sin5.6t M1 Using v=+0.2 to obtain an equation for t
OR 0.2% =31.36(0.05° — x%)
x = (+) 0.035
0.035=-0.05co0s5.6t M1
5.6t = 7+ 0.7956 M1 Fully correct strategy for finding the
required time
Timeis 0.703s (3 sf) Alcao
5
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