June 2006
6679 Mechanics M3
Mark Scheme

Question Scheme Marks
Number
1. Use of (7z)jy2 dx><7:(7z)jxy2 dx M1
'|.xdx><7:J.x2 dx
2 2 l 3
{—x} xx:[—x} Al=Al
2 . 3
Using limits 0 and 4 E><_=6—34 M1
8
X== Al 5
. ©)
[5]
2. (@) Small Hemisphere Bowl Large Hemisphere
3 3
Mass ratios EE(EJ 2,18 2 B1
3 \2 3 8 3
Anythingintheratiol1:7:8
X ia X §a Bl
16 8
1x£a+7x7=8x§a M1 Al
16 8
. _ 45
Leading to X=——ma ¥ Cso Al (5)
112
(b) Bowl Liquid Bowl and Liquid
Mass Ratios M kM (k+1)M B1
X B, 3 1 B1
112 16 48
Mx£a+kM xia=(k+1)M xga M1 Al
112 16 48
Leadingto kK :g Al (5)

[10]




Question

Number Scheme Marks
3. (@) a=0.1 Bl
27 1
—== = w=10x M1 Al
o 5
F.. = Maw’ M1
=02x0.1x(107)° | M1
~19.7 (N) Al
cao (6)
(b) a'=02, o'=10x B1ft, B1ft
V2=t (a? -x*)=1007%(022-0.1%) (=372~206.) |MLAL
v~544 (ms™) Al
cao )
If answers are given to more than 3 significant figures a
maximum of one A [11]
mark is lost in the question.
4 tana =— B1
or equiValent
r
tana = E
Bl
o Lo
h 4a
R(T) Rsina=mg
( 5 M1 Al
R=—m
3
h mg R(«) Rcosa=mro’ | M1A1
(04
:mr><8—g (Rzlomrg] Al
9a %9a
tana = % Em _10mrg
8r \3 9a M1 Al
Eliminating R
3 9%a 3
—=— = r=-a
4 8r 2
r 3a 4 M1 Al
h=——=—x—-=2a
tana 2 3 (11)
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Number Scheme Marks
5. @)
AP =+(0.75° +1*) = 1.25 M1 Al
Conservation of energy
1 ) 49x0.5°
ExeV +2x %075 =2gx1 -1 M1 A2 (1, 0)
for each incorrect term
: - -1
Leadingto v~1.8 (ms™) AL ©)
accept 1.81
(b)
R(T) 2T cosa = 29 M1 Al
075
sina
Hooke’s Law T =4—9 E—O.?S M1 Al
0.75\sinx
_ 49(;_@
sina
9.8 1
Cosa (sin a j M1
Eliminating T
tana =5(1-sina)
S5=tana+5sina * Al (6)
Cso
[12]
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Number Scheme Marks
6. (@)
A
v
Parabola Bl
Hyperbola Bl
Bl
Points > ©)
O 4 5 10 t
(b) Identifying the minimum point of the parabola and 5 as the M1
end points.
Al
2<t<5
)
(c) Splitting the integral into two part, with limits 0 and 4, and 4 and
5, and
evaluating both integrals. M1
4 3 2 4 5 3 2 5
[ 3t(t-4)dt=[t"—6t" | =-32 and [ 3t(t-4)dt=[t"-6t"| =7 | AL
Both
Total distance =39 (m) * Al
cso 3
L 75
(d) Tdt=32—7 M1 Al
5
4
75[Int]5 =25 Al
ni-l o ¢ ose M1
5 3
~ 6.98 Al
cao (5)
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Number Scheme Marks
7. @)
A A
e
V(%)
Conservation of Energy
1 (5gl ,
Em ——u” [=mgl M1 Al=Al
. gl
Leading to =4/l =
ing \/ ( ; ] Al (4)
(b) S
T%mg
u «— T
A B
Conservation of Energy
1 2 2
=m(u®—-v°)=mgr M1 Al
Sm(u*-v?)=mg
vi=u?-2gr
2
R(Y) T+mg="r M1 Al
r
T —m(uz—Zgr)—mg M1
r
2
_u -3mg Al
r
—m—g|—3mg M1
2r
T>0= M3 3mg M1
2r
=>—=2=r
51
ABMIN E Al (9)
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