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%ﬂ?ﬁgg? Scheme Marks
Q1. 0.5a =4+ cos(7t) B1
sin(zt
Integrating 0.5v:4t+ﬂ (+C) M1 Al
T
Using boundary values
3=4+C=C=-1 M1 Al
Whent=1.5
0.5v = 6—3—1 M1
T
v~9.36 (ms™) cao | Al ©)
[7]
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Question

Number Scheme Marks
Q2. | (a) 27 24 :w:%(z 2.62) M1 Al
w
x=0,t=0 = x=asinwt
when t=0.4, x:asin(S—ﬂxo.4j =£a M1
6 2
2 2
V=o'(a"-x") = 16= i P a:ﬁ(zs.OG) M1 Al
36 4 St
V..x =a®w=8  (orawrt8.0 if decimals used earlier) cao | M1A1 (7)
(b) X =aw’ :2077[ awrt 21 | M1 A1 (2)
[9]

Alternative in (a)

(a) 24 0=" M1 Al
10} 6
x=0,t=0 = x=asinot
X = aw CoS wt M1
4:aa)cos(%{x0.4j M1
a:ﬁ(z 3.06) or aw=38 Al
5r
Vo = 80 =8 M1 A1 7)
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Question

Number Scheme Marks
Qs. @) S B S
Mass ratios 8 19 27 anything in correct ratio | B1
= 3 2 = 3
X —x—=r X —r B1
8 3 8
8><—r+197=27><§r M1 Alft
=2, * Al (5)
152
(b)
r
0 /..
v '
Mg kMg
Mg x X sin@ = kMg x r cos & M1 A1=A1
. 13
leadingto Kk =35 M1 A1 )
[10]
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Question

Number Scheme Marks
Q4. 0,
X,
T
30N
P
40 N
T T cosé =40 M1 attempt at both equations | M1 Al
— Tsing =30 Al
leadingto T =50 M1 Al
2
E-* _10 B1
2a
HL T X 50 M1
a
leadingto x=0.4 M1 Al
OP=0.5+0.4=0.9(m) Alft (10)
[10]
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Question

Number Scheme Marks
Q5. (a)
1 1 ., .
meZag—Emv =mg(2a—3asing) M1 Al=Al
leading to v* = 2ga(3sin§-1) * Cso M1 Al (5)
(b) minimum value of Tiswhenv=0 = siné?:% B1
T:mgsinez% M1 Al
maximum value of T is when & :% (v2 = 4ag)
2
(S LA M1 Al
3a
mg
= Al 6
3 (6)
mg 7mg
[—ST S—J [11]
3 3
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%Tﬁggp Scheme Marks
Q6. | (3a)
R
UR
mg
T R=mg B1
Use of limiting friction, F, = 4R B1
2
« R=M28 M1 Al
120
287 2
= = % cao | M1 Al (6)
#7120x98 3
(b) |
R Ra:
UR
mg
(04
) Rcosa — uRsina =mg M1 Al
2
«— UuRcosa+Rsina = T M1 Al
r
H 2
—yCOSa+S!na - Eliminating R M1
cosa —usSina  rg
2005 +33!n @ _ 2 Substituting values M1
3cosa—2sina 24
leadi _ 2 0.22
eadingto tana = 122 awrt 0. M1 Al (8)
[14]
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Question

Number Scheme Marks
Q7. | (a
1, 3mgx’
—mv® + =mg(a+x M1 A2 (1,0
2 4a 9(a+x) .0
2
leading to v’ =2g(a+ X)_ng cso | Al 4)
a
(b) Greatest speed is when the acceleration is zero
T:ﬂ:_3mgx:mg = x:E M1 Al
a 2a 3
2
VZ:ZQ(a+§j—3—gx(§j (:&ﬂj M1
3 2a 3 3
V= %\/ (6ag) accept exact equivalents | Al 4)
2
c)v=0 = 2g(a+x)—3§];(l =0 M1
3x* —4ax—4a® =(x—2a)(3x+2a)=0
X =2a M1 Al
AtD, mx = mg - 2222 ft their 2a | M1 ALft
a
X =29 Al (6)
[14]
Alternative to (b)
3gx°
vi=2g(a+x)-
9(a+x)-—
Differentiating with respect to x
2vﬁ — Zg _%
dx a
Wy 2
dx 3 M1 Al
v2:2g[a+§j—3—gx(2—aj (:ﬁj M1
3 2a 3 3
v==+(6ag) accept exact equivalents | Al 4)
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Question

Number Scheme Marks
Q7. Alternative approach using SHM for (b) and (c)
If SHM is used mark (b) and (c) together placing the marks in the gird
as shown.
Establishment of equilibrium position
a 2a 3
N2L , using y for displacement from equilibrium position
3
my:mg_mz_?’_gy bM1 bA1
2a
-2
2a
Speed at end of free fall u’=2ga cM1
Using A for amplitude and v* = o (a* - X°)
2
u®> =2ga when y:—ga = Zga:3—g pe 42 cM1
3 2a 9
A:E CAl
3
. 4a 39 2
Maximum speed Aw=— »\/ — |==+/(6a M1 cAl
peed Aw =37 (Zaj 3V(629) e ¢
. . , 4a 3¢9
Maximum acceleration Aw® =—x—=2¢ cAl

GCE Mechanics M3 (6679) January 2010







Further copies of this publication are available from
Edexcel Publications, Adamsway, Mansfield, Notts, NG18 4FN

Telephone 01623 467467
Fax 01623 450481

Email publications@linneydirect.com

Order Code UA022968 January 2010

For more information on Edexcel qualifications, please visit www.edexcel.com/quals

Edexcel Limited. Registered in England and Wales no.4496750
Registered Office: One90 High Holborn, London, WC1V 7BH



