EDEXCEL MECHANICS M4 (6680) — JUNE 2003

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
1. (@ ) 0.01a = 0.01g - 0.158 — 0.02v* M1
T 0.02v
0.158 ¢ dv
azv— M1
a dx
0.01g
v o6 *) Al (3)
dx
vdv
b) | - = | dx M1
(b) j 2v2 +6 J
x=1In(2/*+86) (+ C) Al
x=0,v=0=C= { In206 Al
v:O:x:%In%GzO.SMm M1 Al (5)
(8 marks)
2 @ B vector triangle attempted M1
vector triangle correct Al
N Explanation for v > u
;\ U (e.g. “hypotenuse > other sides’) Al (3)
(b) B C vector triangle attempted M1
E right angle correctly placed Al
i v o
/\ BC _AE Use of similar triangles M1
AB ED
A u D
2 2
_ V-V MLAL  (5)
v
(8 marks)

((*) indicates final line is given on the paper)



EDEXCEL MECHANICS M4 (6680) — JUNE 2003 PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
3. Vw = wm + Vu (used) M1
‘ (one vector triangle) | M1
wVMm u
u Al Al
60°
wVm
Combining M1
P PQR =90° M1
30° QR=2usin30°=u M1
u = triangle OQR is equilateral
=0Q=vy=u Al
@) R
0 also = QOR =60°
Hence direction is from N 60° E Al 9
u
60°
R
(9 marks)
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PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
4. (a) | Extension of string = 7a — 2a cos #-a Bl
=2a(3-—cos 4)
2
PE = 8mga cos 4, + %x 42a (3-cos 6)? B1, M1 Al
a
= 8mga cos 0 + Smga (9 -6 cos &—cos® ) M1
_ 8MI3 02 9—cos 0)+C (*) Al 6)
(b) av . 8mga (-2 cos @sin @+ sin 0) M1 Al
do 5
=0 M1
= sin @=0or cos 0= 3
= #=0o0rr, orH:% Al,Al (5
2
(c) 39\2 - 8mga (cos 6 + 2sin* O— 2 cos’ 0) M1 Al
=0 V"<0 (= _8mga) unstable
0=z V"<0 (=-3x 8m%) unstable Al
6=7 V>0 (=3x BMGA) stable Al (@)
(15 marks)

((*) indicates final line is given on the paper)
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Scheme Marks
Number
5. €)] A A T, =Ty +mg M1
| M = ™ 2a-e) +mg M1 Al
a+e a a
: 3a 5a
T : e=— =>AE=— (%) Al Alcso (5)
Vi 2 2
®
mg
T1
2
(b) mg+m(%a_x)_m(%a+x)_2m g%: d_zx M1
a a a dt dt A3 (-1eeo0)
d*x dx )
= — +2k— +2kx=0 * Al 5
dt? dt ) ()
() | AE: m?*+ 2km + 2k* =0 M1
m=-k ki Al
GS: x = e (A cos kt + B sin kt) Al ft
t=0, x=ta = A=1a Bl
3—1‘ = ke ™(A cos kt + B sin kt) + e™(—kA sin kt + kB cos kt) M1
_dx B .
t=0, - =0 = KA+kB=0 = B=A=ja M1
x = Lae™(cos kt + sin kt) Al )
(17 marks)

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

eeoo = each error or omission)
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6. (a) | No impulse perpendicular to line of centres
= velocity perpendicular to line of centres unchanged = U cos « *) Bl
(7):CLM Usina=v+w M1 Al
NLI eUsina=w-v M1 Al
= v=1Usina(l-¢) M1Al  (7)
(b) | Component perpendicular to wall = v sin « + U cos « cos « M1
=1Usin® a(1-¢) +Ucos’ @
= 1U(sin® a—esin’ a + 2 - 2sin” @) M1
=ilUR-sin"a(l+e)] (*) Al
Component parallel to wall =Ucos asin ¢—Vvcos o M1
=Ucos asin a— ;Usinacos a(l-e) | Al
=2Ucosasina(l+e) (¥ Al (6)
(c)|e=%tana=2
. 1 o _sy_ (U
Component perpendicular towall = 5 U (2- zx3) = 0
) Bl
Component parallel to wall =1Ux tx3Ix2= ?u
. 4d
A Distance of A from X =d cot 8= 3 Bl
a
T BX =dcot M1
d
S X cot @ = a u_2 Al
7 5 10 7
10 .. Total distance AB = 4d + 4d
0 3 7
40d
2u B = — Al (5)
5 21
(18 marks)

((*) indicates final line is given on the paper)




