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June 2008

1 By conservation of angular momentum M1
15x21+15x36=1.5x28+15x34 AlAl Give Al for each side of the equation
|y =525 kgm? AL or 1.5(28—21) = | ;(36—34)
4
2()  |using ®? = my? +200, 0% = 8%+ 20:(27rx16) M1
a=—1=—0.318 Al Accept 1
T 2 7
Angular deceleration is 0.318 rads >
(i) |using w? = w2 +206, o =8%+20(27rx15) M1 or 0 = w? + 2a(27)
w=2rads™ Alft ftis \[64-60z| | or \J4z|ct|
2 Allow Al for w =2 obtained using
6=16 and =15 (or 6=1)
(i) |Using o, =ap+at, 0=w+at M1 or 2;;:0'[_%0“2
t=27=6.28s Alft ftis 2 or Accept 27
2| el e
3 3 Definite integrals may be evaluated by
:J (2x+ x?) dx M1 calculator (i.e with no working shown)
0
“[x+1 ] =18 Al
_[ X“+3X }0 =
3
A¥=J X(2x+ x?) dx M1
:[§x3+ x4 ]3 153—3825 M1 Integrating and evaluating
0 (dependent on previous M1)
Y:%:E:Z.QS Al
8
15
=J L2x+x%)? dx M1 orj (3—(«/y+1—1))ydy
0
:J (2x% +2x° + x*) dx M1 Arranging in integrable form
[ 23 4 1xt 4+ L0 T’ =828 M1 Integrating and evaluating
0 R If ¥ ismissing, then MOM1M1A0
v= 82.8 _46 Al can be earned for y
18 9
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4 (i)
B1 Correct velocity triangle
W2 = 6.3? +10% — 2% 6.3x10c0s50° M1
w=7.66ms™ Al
she_ Sins0 M1 This mark cannot be earned from work
6.3 w donein part (ii)
a=39.04° (5 =90.96°)
Bearing is 205— o =166° Al
5
6.3sin75) (10sin25 1.859
- = M1A1
6.3cos75 10cos25 —7.433
M1 Finding magnitude or direction
w=1+/1.859% +7.433? = 7.66 Al
Bearing is 180— tan 189 _ 1660 Al
(i) |Asviewed fromB
B1ft Diagram showing path of A asviewed
fromB May beimplied
Or B1 for acorrect (ft) expression for
d? intermsof t
d = 2500sin14.04 M1 or other complete method
=607m Al Accept 604.8 to 609

R If f=89° isused, give Al for

684.9 10 689.1
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5(i) 4a
\% :J z(ax)dx M1 (Omission of 7 isan accuracy error)
a
4
=[%7zax2} a:1—25;ra3 M1
a
Hence m=2£7a%p M1
4
. , . M1 For _[y dx
| =Y 1(pry*sx)y :I%pﬂy dx Al
4a
:J 1 pra’x? dx Alft Substitute for y* and correct limits
a
4a
_| 1 2,3 _21 5
_[6p7rax L S pra Al
=¢(Gra’p)a’ = fma’ Al (ag)
5\2 5 8
(”) MI aboutax|s1 |A=%rna2+rna2 M1 US|ng parallel axesrule
_12 2
=5 ma Al

Period is 27 |—— M1
mgh
12 2
=2r ﬂzzﬂ 12a Alft ft fromany | with h=a
mga 59 4

6 (i) [ =%rr{ a2+ (%a)Z} + m(%a)z M1 MI about perp axis through centre
e 12 42 M1 Using parallel axesrule
Spma+yma =;ma Al (2g) .
(i) | By conservation of energy M1 Equation involving KE and PE
9
%(%maz)a)z—%(émaz)%:mg(%a—%ax%) Al

2malew? _3 =1
Sma‘e” - mga=¢mga

=99 Al (ag)
5a 3
(i) | mgcosd—R=m(La)w? M1 Acceleration r@? and three terms
mgxg—Rzgmg Al (onetermmustbeRl) ,
R0 Al (ag) SR mgcosf+R=m(5a)o” = R=0
_ earns M1AOA1
mg(3asing) =1« M1A1 Applying L=la
39
o=—
10a Al
mgsind-S=m(3a)x M1A1 Acceleration re and three terms
S=2mg-2mg (;nel:terT Irnustf)emS) ,
g Al or §(;a)=lga=;ma"a
20
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7 (i)

(i)

U = 3mgx+2mg(3a— x) B1B1 Can be awarded for terms listed
separately
+ M9 )2 +2M (g 2 B1B1
2a 2a
mg ., 2 2
=—(3x° —8ax+21a“)
2a M1 Obtaining Z—U
du 2 X
= 3mg—2mg +%(x—a)—7mg(2a— X) Al (or any multiple of this)
a
When x=%a, d—U:4mg_4mg =0
dx
so thisis aposition of equilibrium Al (ag)
dU 3
LR M1
dx a
>0, soequilibriumis stable Al (ag)
KEis 2(Bmv? +1(2m)v? MIAL
Energy equation is U +2mv? = constant
Differentiating with respect to t M1 Differentiating the energy equation
(with respect to t or x)
(m_mrg j%+5m\/yzo A1 ft
a dt dt
2
3 _ 494592 ¢ ALft
a dt?
: 3 d?
Putting x=2a+y, %+5d—3’=0 M1A1ft |Condone X instead of ¥
2t Award M1 even if KE is missing
dy__39,
dt?  5a o,
Hence motion is SHM A1l (ag) Must have § = -y or other
Ea satisfactory explanation
with period 27 3 Al
\' 39
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