EDEXCEL MECHANICS M4 (6680) — JUNE 2004

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
1. (@) VA = Vaw + Vw
"""""""" Q k VCOS ¢ wcosd
= = . + . M1
0 —vsin g wsin @
v
= vsin g=wsin * Al (2)
(b) k=vsin ¢+ wsin @ M1 Al
2 2 a2
VA/VS —W-sin“ @
= +W cos 6 M1
Vv
= Jv? —w?sin? @ +wcosd Al 4)
(6 marks)
2. 7 sin 9= = M1
- 2a
- — §=30° Al
S
Vi+Vz2=ucos ¢ M1 Al
—V1 + V2 =eu cos & M1 Al
usiné .
= tan (€ + 30°) (or equivalent) M1 Al
V1
Producing an equation in e only M1
o= 1 Alcs.o
3

(11 marks)
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3. () Vector A M1 Al
\ ﬁ/ 3 COs 49- M1
(0 = 22.6°)
L Course is 360° — 22.6°
= 337° (AWRT) Al 4)
K’
(b) = y13%2-12% =5
t= 9600 _ 4 147
Time is 1.06 p.m.
() d=6sin @=6x 3 =2.31km (AWRT 2.3km) | M1AL (2
(11 marks)
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PROVISIONAL MARK SCHEME

Question

Number Scheme Marks
4, (@) OQ=4asin 8 Bl
V = (-) mgasin 26, + mg (4asin 9—-a)>+C |B1: M1ALl
2./32a !
. mga2 . .
=-mgasin 26+ (16 sin?> #— 8 sin@+1)+C | M1
4a+/3
. mga .
=—-mgasin 20+ ——(8(1 — cos 20) — 8 siné) +C | M1
g 4\/5( ( ) 0)
. _ mga . .
e V= & (2 cos 20+ V3sin20+2sin &) + C * Alcso (7)
_ mga .
(b) V(@——f(%sm 20+ 2\3 cos 20+ 2 cosb) M1 Al
(=) - _Mga 1,543y _
% (%) ——f(—zx/3+2\/3E +2°2)=0 M1 Al (4)
© | V7(6)= % (+8 cos 26+ 4V3 sin 20+ 2 sin 6) M1 Al
,(z) _ 11mga
Hence, V (E) = N >0 .. stable M1 Alc.s.0 (4)

(15 marks)
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5. (a) 4 RH), mg—2kxm—-T=mx
2ak X
g-2kx — =X M1
a
T =X +2kx +2k’x = ¢ * Alcs.o (4)
LTlX
[ ] $ X
g' T2k)’(
(b) t=0,x=a a=D+ 0 =Dza-—0 M1 Al
2k 2k
x = —ke¥{(C sin kt + D cos kt) + —ke™(C cos kt — D sin kt) M1 Al
t=0,x=0: 0=-kD+kC=C=D
=C=a- % Al (5)
2k
©| x=0 = C (sin kt + cos kt) + C (cos kt — sin kt) M1
=sinkt=0 Al ft
=kt=rx
=>t= Al 3)
(d) Whent:%,x:—De—“L2 M1
2k
%—e—fr(a—%) Al ft
2k 2k
T — g V.4
—>xe"= ——(e"+1)—a
2k?
> 0 (given) M1
= g(e”+ 1> 2k% * Alcs.o (4)
(16 marks)
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6. (a) AF F= kag B1
$a R(T), F—mg=ma M1 ]
[
_kmg -mg = mvd—v M1
v dx
v _odv
mg gk-v)=v ™ Al (@)
v2
(b) gdx=——dv M1
k—v
K2
Igdx:j—v—k+—dv M1 Al
k—v
v2
gx == —kv—KaIn(k - v) + (c) M1 Al
x=0,v=0
0=0-0-KInk+c M1
c=k%Ink
2
Vv k
X=—— —kv-KIn| — * Al 7
=2 = o
(c) Work done by engine = Energy gain
kmgt = %mv2 + mgx M1 Al
— 2 k
kmgt =mk”In | —— | — mkv M1
k—v
k Vv
>t=—In|— |- —
: (k j g AL
(16 marks)
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