EDEXCEL MECHANICS M3 (6679) — JUNE 2011

FINAL MARK SCHEME

Question Scheme Marks
Number
1.
@ 0.5k X
P 0.
! —e X
O 0.375x?
0. 5V% =-0.375x> M1
dx
%Vz :—0.25X3+C M1 Al
t=0,v=2,x=8
1><22=—0.25><83+C
c=130
VP :—%x3+260 * Al
(4)
(b) v=5 x*=520-50 M1
X=7.77 Al
(2)
6
_ 2\ 4o 3 2 4
2, Vv —ﬁj0(9—x ) dx_yzjo(sl—lsx +x*)dx M1
5 3
7| 81x—6x° + =%7Z' OR: M1 Al
5| 5
3 ) 3 3 5
Ioﬂ(g X ) X dx 7Z'IO (81x—18x X )dx
3
Z[ } =7Z":8—1X2 9x“+£x6} M1 Al
6 2" 27 76" |,
7Z'
7{8—1 2——><34 l><36}
2 6
_243 _243 Al
2 2
243
e 2 _15
X = 648 16 (accept 0.94) M1 Al
5
%)
9
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FINAL MARK SCHEME

%Ll:eniggp Scheme Marks
3.
(a) Mass ratio 7(31)* x5l p %7[(3I ) x2p 8lzl’p
5 4 9 Bl
. 5 3 =
Dist. from O EI ——x3l X Bl
Moments equation:
5x 21— 4x 2| = 9% M1 AL ft
2 8
8
X=—| Al 5
5 ®)
(b)
6{3
GX=5I—§I=3—7I B1ft
9 9
. 3 27
tan¢ 37, M1 AL ft
9
6° =36.1° accept 36°, 0.63 or 0.630 rad or better Al
(4)
9

GCE Mechanics M3 (6679) - mark scheme June 2011 2



EDEXCEL MECHANICS M3 (6679) — JUNE 2011

FINAL MARK SCHEME

Number Scheme Merks
4.
@ A
Ba TB
mg
B
cosezg or sinezg Bl
R(vert) T,cos45+mg =T, cos® M1 Al
1 4
T 4+mg=—T
\/E B g 5 A
R(horiz) T,sin6+T, cos45=mx3aw’ M1 A1=Al
3 1
=T, +—=T, = 3maw’
5 A \ﬁ B
gTA —mg = 3maw’ —%Ta M1
7 2
ETA =3maw” +mg
T, = g m(3ae’ +g) * Al )
4
(b) Tb=ﬁ(gTa—mgj M1
4 2
=«/§(—m(3aa) +g)—mg}
.
:gm@aa)z—g) oe Al
)
(©) T,>0=4a0’ >¢g M1
o’ > g
da
> %\/E * Al
a
(Allow strict inequalities in (c).)
)
12
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FINAL MARK SCHEME

Question Scheme Marks
Number
5.
(a)
7
6
—— DL
O T‘
mg
T:@[lqzlmg Bl
| \6
R(T) R=mg R(—) F=T=>mg M1
F<uR
—mg < umg M1
1
== * Al
H25
(4)
(b)
2
E.P.E. lost = lx&n—g(llj _3mal B1
2 1 \2 8
- 1 I
Work done by friction = > mg 5 Bl
3mgl 2 |
——=—mv° +-—mg| — M1 Alft
=33l 3)
v? _g
4
v _E\/g_l Al
(5)
(©)
3”;9' =L mgx M1 AL ft
x=3 Al
4
3
12
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%Ll:eniggp Scheme Marks
6.
V(—B
+ T
@ e T3viag)
C
Energy to B:
lm(E} ag)z—lxmvzzmag M1 Al
2 2
9ag -V’ =2ag
V?=T7ag
NL2 along radius at B:
2
T, +mg = mV— M1 Al
a
T, +mg =7mg M1
T, =6mg
T, > 0= particle reaches B Al (6)
(b) Energy to C:
1><mU2—1m(3\/£)2:mag M1
2 2
U? =2ag+9ag
U =,/11lga Al (@)
(©
Energy from C to rest:
0
1 5 ?
o xmx E,fllag =mga(1-cosb) /0 M1 Al
25
m><11ag =2ga(1-coso)
—
1(, 25x11 >
cosf==|2- —ilag M1
2[ 144 ] 12
0=874..
©=87° (or1l.5rad) or better Al
(4)
12
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%Ll:eniggp Scheme Marks
7.
TaA PY ;Tb B
A im0 g
X 1-x)
(@) Total extn. = 0.6
2(0.3—
T - Axext _ ( X) :2(3—10x) . M1 AL
| 0.7 7
)
2(x+0.3) 2
T=—"——> |==(10x+3
(b) =707 ( = )j BL
1)
(©) T, —T, =0.5%
%(3—10x)—§(10x+3):0.55(' ML AL ft
2{ 20xj 0.5%
7
___4 M1 A1l
7x0.5
(. SHM.)
Period = 2% = 27 /7XO'5 —2r /1 M1 Al
W 40 80
(6)
(d) V., =aw=0.2 /8—70 o.e. oraw.rt068ms* M1 Al
)
80
(e) X =acoswt =0.2cos 7t M1
x=-0.1 ——;—cos( /SOtJ Al
l
\/8
7 27 7w |7
=,/— X—=— /— o.e. (acceptaw.r.t. 0.62) s M1 Al
80 3 3V20
(4)
15
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