June 2009
6681 Mechanics M5
Mark Scheme

edexcel

Question Scheme Marks
Number
Q1 +(8i - 4] + 8k) B1
((4i - 2j + 5k)+(8i - 4j + 7k)).(8i - 4j + 8k) = 131 M1 Al f.t.
12=v Al
12 .
V= (8i -4j +8Kk) M1
8 +(-4) +8°
vV=_8i—4j+8K)ms" DM1 A1l
[7]
Q2 C.F. is r=Acos2t+Bsin2t B1
PL is r=pe” B1
I =2pe”
pe B1 ft
i =4pe’
4pe* +4pe” = je! M1
SO, (PI IS) rzéjeZ' Al
GSis r = Acos2t + Bsin2t + L je* Al ft
t=0,r=i+j= i+j=A+5j=> i+1j=A DM1 Al
F =—2Asin2¢+2Bcos2t+ 1 je* M1A1
t=0,r=2i= 2i=2B+;j= i-1j=B
Al
r=(@i+%j)cos2s+(i—1j)sin2r+ Lje*
[11]
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Question

Number Scheme Marks
Q3 (a)
my =(m+0m)(v+o6v)—(—om)(c—v) M1 A2
my = mv+ mov + vom + com — vom
—mov = com
dv__c DM1 Al
dm m (5)
(b)
dm
m =—mgk B1
dv_dv  dm
dr dm dr M1
= -x —myk
m
__cmgk DM1
my(1—kt)
ck
= Al
(I-ke) 4)
[9]
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Question Scheme Varks
Number
Q4 (a)
Sm = 20 M1 A1
a
1 2M; M1 Al
si= L )55)6 (2x)?
3 a
a 3
I 8Mx2dx oML
y  da
I
3a° | 4 o
2 Ma » Al
3
(6)
(b)
2.
J.2a=§Ma w M1 Al
12 e :Mgz—a(1+cos60”) M1 A2
23 3
solving for J DML
J=M.|% AL (D)
3
[13]
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?\ltﬁggp Scheme Marks
QB (3
2i + D+(2)-K)+F, =0 M1
F,=-2i+j+k Al
IR =2 + P +1° =6 N M1 AL
4)
(b)
@i+j+k)x@i+]) +(1-2))x (-2 -K) + (xi+yj +2K) x (-:2i +] + k) M1
A3
(1+2j+K)+ 2i+]-2K) + (v —2)i +(-2z—x) j + (x + 2y)K) DML
_z=-1, -x=2z=-3, x+2y=1
y-z x-2z x+2y oML
x=1,y=0, z= 1 is asolution
M1 Al
so, r=(i + k) + A(-2i + ] + K) is a vector equn of line of action of F,
(8)
(c)
Gi+j+rkxQi+j) +(i-2j)x(-2j-k) =G M1
Cit2j+k)+ Qi+j-2k=(i +3j-k) =G Al
G|=y > +3 + (-1 =11 Nm MLAL (4
[16]
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Question Scheme Marks
Number
Q6 (a)
1 1
§2m(4a)2 + E4ma2 +4m(4a) B1 M1 A1l
= 2ma2 + lma2 + 64ma’
3 3
= 75ma’> * Al
(4)
(b)
1
E75maza)2 = 2mg2a(cos@— cosa) + 4mg4a(cos @ — cosar) M1 A2
8 24 8
aw’ = —g(cos§——) = —g(25cos§— 24
15 8¢ 250 =375 & ) AL
— 2 2 2
X —6mgcosd=2m2aw” +4mdaw” =20maw M1 A2
8
X =6mgcosf+ ZOmﬁg(25cos9—24) D M1
_ 50mgcos@  256mg Al
3 25 9)
(c)
—2mg2asin@—4mgdasinf=75ma’6 M1 A1l
H—_28 gnp Al
15a
z—l%ge, SHM
4 M1
Time = l272' 15_a M1
4 4g
_Z |15a
4\ ¢ Al
(6)
[19]

8371_9374 GCE Mathematics January 2009 119




