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1. (a) Complete method for speed of current M1
e.g =25m_ or find ¥ (1.57), §(32°) and use ¥ sind or equiv.
30s
= 5ms’' or 0.83(3)ms™’ Al {2)
6
\ (b)Y, Complete method for speed of swimmer MI
eg =40m or V{ V2~ (@)} or V,sing.
30s
= 4ms' or 1.3(3)ms”’ At (2)
3
2. Equation of motion: —mg—mhkv=ma ; dv=-(g+kv) M P AL
dr
Separating variables: J&r = — J v -@
' g+kv
. ] Y
Integrating t= H; [In{g-+kv)] (+c) Al
1 N
Using hmits to give T = P In(g+kv)], orusing limits [#=0,v=u]to find c: @Al\/\
i + ku
Completing to give T = n ln(‘g ) MIAL  (B)
[ Mark finding greatest height as Mr]
3. (a) \\ Parallel to plane: usin §=Veos @ Al
N
\ Perpendicular to plane: ¢ w cos @= Vsin ¢ M DA
' \I Eliminating # and V- ecot #=tan & ]
5
Given result: e=tan’ @ * Al (6)
(b)) Impulse = change in momentum = »1 ( ¥sin @ + u cos €) AUAI
Expression inm, wand @: = m{ewcos @ +ucos @)y=nmucos @(1+tan’ §) i
: .2
sin- @
or = mu | — + cosf!
cosf?
Completion = musec § * Al {4)

PMT




EDEXCEL FOUNDATION

Stewart House 32 Russell Square London WC1B 5DN
January 2002
Advanced Subsidiary /Advanced Level

General Certificate of Education

Subject MECHANICS 6680 Paper No. M4
Question Scheme Marks
number
4. (a) Using velocity diagram  sin § = sin 45° DAl
NA 1500 2000
¢ = 32° (32.03)
Bearing = 90° - (45° + 8) = 013° Al (6)
J
() | Method forv: e.g (i) v = 15007 +2000°— 2.1500.2000. cos ( 90 + 13.)° MI1A1Y
or (i) vcos 45° =2000 cos 13,°
or (iii) sin 45° = sin 103° *
., 2000 v A
| v= 2756 km h™* \
Time= 100 h = 131s MIAT  (5)
y
[ Time= 100 cos 45° gains MIM1A1l immediately, correct answer gains A2]
2000 cos 13.°
Using displacement method (several variations)
(i) Inthe case below o is bearing; but other relevant angle may be used
One equation in fand ;. e.g. 2000 7sin o= 50V2 — 1500 £ MIAl
} \$ook  Second equation in 7 and o e.g. 2000 7 cos o= 5042 MIA1
w_‘ Equation in-one variable: eg 4coso—4sino=3 MI1Al
" Reducing to simple equation e.g. 4V2 cos (o +45°) =3 MI1A1Y
Bearing = (0)13° Al
%S Sustituting for o to findf; 1=131s MI1A1
O - ‘
(ii) Using cosine rule: (20002 = (15008 + 100 —2.100.1500¢ ¢S MZ2AIAL
Quadratic form: 1758+ 15V2t—1=0 MiAL Y
Solving : ¢=131s M1Al
Equationinfand o MlAl
Bearing = (0)13° Al
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W

5 (@ | LW { o CLM: mucos @ = kmv
. NIL: ewcos 8 =v
Eliminating &
' =1 * Al (6)
k
m.;e = hd
(b) 2 mv,. + 3 (Zm)( u cosf?) =3 % mi’  (or equivalent)
Imu sma) + 2 QCm) 3 u cosa) =2 3mil [Ml forv,= usind]
[4sin’@ + 2cos’d = 3]
4sin’@ + 2(1-sin’f)=3
sin’@ =3
g =45° Al (6)
[ % 2 cosOF — 3 (2mX 3 u cosO) = 3 nus accepted for first 4 marks unless it is clear tha candidate
. workmg along line of centres only;
e.5. 3 m{ u cosdf — 3 2m) 3 ucos@f =3 3 m( ucosdy , then max M1]
6. @| ™ ¢ T  T=2mLx Bl
A L
»x Equation of motion: -3 mx -7 =m x MI1Al
= x +3x +2x=0 * Aljesg (@)
M) AE #+3m+2=0 = m=-1or-2 Al
G.S. x=de"' + Be™” AW
t=0,x=2: = A4+B=2 Bl
Differentiating =_4de” 2Be™*
=0, x =—4 = A+2B=4 (any equivalent form) Al
Correctly solving simuitaneous equations (4=0, B=2) @
x=2e7%! Al ®
© = Shape B/
Z 0,2),x=0 asylillptote B1 2)
: O
(d)| No, with reason, e.g. P always moving B1 4))]
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7. (a) GPE: (from a fixed point) e.g. mga cos 8 (+C) M1
EPE: 3 mg (ext) Bl
. 4da |
) BC = (4a) + (2a)® —2.4a2a.c08 @ = 204" — 16acos 6 | (MAI
D | L
) = EPE=Jmga] 5- 4 cos 8 -2{N(5—4 cos @)} +1] JA1
- V=GPE+EPE(+C) applied M1
=mga{—cos @ —V(5—4cos 8)+3} +C ~ dep. on all Ms) AlY
= mga{ —cos # — V(5—4cos 8 )} +constant *  (no errors seen) Al ©)
. 4sin &
w YL —mgalsng - — 200 MIAI
do 2./5—4cos0
av . . [sin @{V(5-4cos 8)-2} = 0] 1 (M1
deo
=sin =0 or V(5-4cos 6)=2
)
' = #=0 o & (0° or 180°) Al
= or 8 =cos” (3)=1.32(75.5° 1 (6)
1






