EDEXCEL MECHANICS M3 (6679) — JUNE 2003

PROVISIONAL MARK SCHEME

Question

Number Scheme Marks
1.
X R R =mg Bl
«——a—»T F A
O B TP F=uR=umg |Bl
mg
Y“——— d —¥
Attempt to relate Fd to EPE M1
a2
, _4mas) M1 Al ft
Zmgd = ——=5—
2a
Final answer: d = 2a Al (6)
(6 marks)
2 R (I) Rcosl0°=mg M1 Al
2
(<) Rsin10°= 1Y M1 ALft
2
Solving forr: r = 18 M1
g tan10°
r =190 (m) [Accept 187, 188]| Al (6)
(6 marks)
3 (@) | TXx(4-3x)=0.2a M1 Al
dv d(tv?)
Lx(4 - 3x) =O.2vd—X or ix(4-3x)=0.2 ;X M1
Integrating :  v?= 2x*-x* (+C) or equivalent | M1 Al
Substituting x =6, v =0 to find candidate’s C M1
V= 2 —x3 + 144 Al (7)
(b) | Substituting x = 0 and findingv; v=12(ms™) M1; Al ft (2)
(9 marks)

(ft = follow through mark)

PMT



EDEXCEL MECHANICS M3 (6679) — JUNE 2003

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
4. (@) (I) (T-S)cosd =mg M1 Al
A ;
(<) (T+9)sind =mrew? M1 Al ft
= m(lsin 8)w? | Al
................................ Finding T in terms of I, m, @?and g | M1
T=1m@Blw’+4g) (*) Al ©)
B
(b) | S= %m(Sla)2 - 49) any correct form | M1 Al (2)
(c) | Setting S > 0; 0’ > 2—? ™ (no wrong working seen) | M1 Al (2)
(11 marks)
5 (@) R
«——60cm——— T ; A=12N
0 P 1 B OB=85cm
«—X—>
08¢
Hooke’s Law: T = 102—2 [= 20x] M1
Equation of motion: ()T =0.8 X M1
_lex_ 0.8% X = —25x Al
0.6
Finding @ from derived equation of form X = —w?x M1
Period = 27 2?7[ *) no incorrect working seen | Al (5)
[0
(b) | Substituting (candidate’s) wand a in w?a; = 25 x 0.25 = 6.25 (m s ) M1; Al (2)
(or finding Trax = 0.8a = a =5/0.8 = 6.25)
(c) | Complete method for x; x = 0.25 cos 10° (—0.2098) M1 Al
Using V2 = w?(@% - x%) = v = (+)5V[(0.25)? - (0.25 cos 10°)] M1 Al ft
v=(+)0.68 (ms™) Al (5)
(d) | Direction OB or equivalent Bl 1)
(13 marks)

(ft = follow through mark; (*) indicates final line is given on the paper)

2

PMT



EDEXCEL MECHANICS M3 (6679) — JUNE 2003

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
6. (a) | Energy: L mv? — 1 mu? = mga(l - cos @) M1AlAl
. _mv? M1 Al
Radial: (+R) + mg cos 0 =
2
Eliminating v and finding cos 6=, u+2¢a M1, Al (7)
3ga
(b) | Energy (C and ground): %m(&%j - %mvz =mga(l =cos ) M1 Al
T . 9ag 1 _ M1 Al
Eliminating v: sm — |72 mag cos & =mga(l + cos @)
cosf =2 M1 Al ft
0= 34° Al (7)
(14 marks)
'''''''''''''''''''''''''''''''''''' N N S .
Alt (b) Or energy (A and ground): 5 m — |72 mu“ = 2mga M1 Al
u’=1lga M1 Al
Using with (a) to find cos 6 = 2; 0=34° M1 Al; Al (7)
At Projectile approach: V, =vcos 6; V2= (vsin 6)> +2ga(L +cos 8) | |
(&%j =VE+ V= (&%j —v?=2ga(l + cos §) — M1 Al, then scheme
(ft = follow through mark)

PMT



EDEXCEL MECHANICS M3 (6679) — JUNE 2003

PROVISIONAL MARK SCHEME

Question

Number Scheme Marks
7. @@ | V= ﬂJy2 dx = %EJ(X—2)4dX M1
j(x—Z)“dx =1(x-2)° M1 Al
vz 97 Al 4)
5
(b) | Using EJ xy? dx = %EJ x(x — 2)* dx M1
Correct strategy to integrate [e.g. substitution, expand, by parts] M1
[e.g. %ﬂj(u -2)*du ; %ﬂj (x> —8x* +24x% -32x* +16x) dx ]
2u° u® x® 8x° 32x°
=1lg +—|or g - 4+6x" - +8x? M1 Al
‘ { 5 6 } * { 6 5 3
8 .
= 5 limits need to be used correctly | Al (7)
Ve(p)X = ﬂ(p)J xy? dx seen anywhere | M1
X=1cm (*) no incorrect working seen | Al
(c) | Moments about B: 8A = 10W - 2W(3) M1 Al1Al
wW
A=W 49w MLAL  (5)
12
(16 marks)

(ft = follow through mark; (*) indicates final line is given on the paper)

PMT




EDEXCEL MECHANICS M3 (6679) – JUNE 2003 
       PROVISIONAL MARK SCHEME




Question Number

Scheme

Marks
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Final answer:       d  =  
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Solving for r: 
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3.         (a)
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Integrating :     v2 =  2x2 – x3  (+ C)
                                            or equivalent

M1 A1





Substituting  x = 6, v = 0 to find candidate’s C    

M1





           v2 =  2x2 – x3  + 144


A1              (7)



(b)

Substituting x = 0 and finding v;      v = 12 (m s–1)




M1; A1 ft   (2)







(9 marks)



(ft = follow through mark)


Question Number

Scheme

Marks
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(11 marks)











5.         (a)
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Hooke’s Law: T = 
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Equation of motion: (()T = 0.8
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  (*)                                               no incorrect working seen

A1              (5)



(b)

Substituting (candidate’s) ( and a in ( 2a ; = 25 ( 0.25 = 6.25 (m s(2)

M1; A1      (2)





(or finding Tmax = 0.8a ( a = 5/0.8 = 6.25)





(c)

Complete method for x; x = 0.25 cos 10(  ((0.2098)

M1 A1





Using v2 = ( 2 (a2 – x2)  (  v = (()5([(0.25)2 – (0.25 cos 10()]

M1 A1 ft





                                            v = (() 0.68 (m s(1)

A1              (5)



(d)

Direction 
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(13 marks)



(ft = follow through mark; (*) indicates final line is given on the paper)


Question Number

Scheme

Marks
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Eliminating v and finding cos ( = , 
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Energy (C and ground):       
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Eliminating v:                       
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(14 marks)



Alt (b)

Or energy (A and ground):    

[image: image40.wmf]2


1


m

[image: image41.wmf]÷


ø


ö


ç


è


æ


2


9


ag


 ( 

[image: image42.wmf]2


1


mu2 = 2mga

M1 A1





                                                                           u2 = 

[image: image43.wmf]2


1


ga

M1 A1





Using with (a) to find cos (  = 
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Projectile approach: Vx = v cos ( ; Vy2 = (v sin ( )2 + 2ga(1 + cos ( )
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Question Number
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Correct strategy to integrate [e.g. substitution, expand, by parts]
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(c)

Moments about B: 8A = 10W – 2W(
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(16 marks)



(ft = follow through mark; (*) indicates final line is given on the paper)

Thanks on this one to Ben Folds and Porcupine Tree; no thanks as ever to Bill Gates, god rot his bones and his Microsoft rubbish…
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