EDEXCEL MECHANICS M2

PROVISIONAL MARK SCHEME JANUARY 2003

%ﬂﬁti(e)rn Scheme Marks
1 (@ | Useof (8+ A)m Bl
i:3mx4+Aimx4=(8+ A)mx 2 M1
Solvingto A =2 *) M1A1l (4)
j: B mx (=3) +2mx 2=10mx k M1A1l
k=-1.1 Al 3)
(7 marks)
2 @) T, = % (= 2000) M1
N2L: T, - 1200 = 1000 x f M1 Alft
f=0.08 Al (4)
(b) | Work Energy 3 x 1000 x 147 = 1200d M1A1
d=81% awrt 81.7 | Al 3
(c) | Resistances may vary with speed o1 @

(8 marks)
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Question
3. NB, () R=3mg B1
M(B)
mgacos o+ 2mg x32acos a+ Frx2asin o =Rx2acosa | M1 A21,0
Solvingto Fr = 2 mg M1Al
R
mg
2mg
A Fr
Fr<uR= 2mg<u3mg M1
12>+ (leastvalueis 1) M1A1l 9)
(9 marks)
4 (@
] > O
MR 483° 12a° 60a’ B1, B1ft
1 _
CM 4a (—):—3 x 4a X Bl
2 > 4 <
48a° x 4a— 12a ><§a=60X M1A1l
Solvingto x = i-‘éa *) Al (6)
44
(b) lMx4a:Man M1Al
1
ST Al 3)

(9 marks)
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Question
number Scheme Marks
5. (a) |v= [adt =20 -8t (+) M1A1l
Usingv=6,t=0;v=2t*-8t +6 M1A1l (4
v=0=>2t"-8t+6=0,=t=13 M1A1
S= J(th —8t+6) dt = [2t3-4t% + 6t M1A2,1,0
:0—2% M1
Distanceis (£)22m Al (7)
(11 marks)
6 (@ LM.2u=2x+y M1A1l
NEL y—xzéu M1A1l
. 5
Solving to x = §u *) M1Al
8 *
y=gu ) Al ()
8
(b) (€] §eu Bl
L.M 1—Ou—geuzw M1Al
9 9
1(5 8
NEL w==| -u+—-eu M1Al
3(9 9 j
. 25
Solvingto e= . accept 0.7812s | M1 Al (7)
(o) | Q till has velocity and will bounce back from wall colliding with stationary P. | B1 Q)
(15 marks)
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number Scheme Marks
7. (@) | | =0.4(15i + 16j + 20i — 4j) (= 0.4(351 + 12j) = 14i + 4.8)) M1
1| = \(14% + 4.8°) or 0.4V(35% + 129) M1 for any magnitude | M1 A1
=14.8 (Ns) Al (%)
(b) | Initial K.E. = 1 m(15° + 16°) (= 240.5m=96.2J) M1
2 mv = Z m(15° + 16%) = mx 9.8 x 1.2 ~leachincorrectterm | M1 A2, 1,0
V2 = 504.52 M1
v=22(ms? accept 22.5 | Al (6)
15
(c) | arccos 25 =48° accept 48.1° | M1A1A1AlL
(4)
(d) | Air resistance
Wind (problem not 2 dimensional)
Rotation of ball (ball is not aparticle) any 2 | B1, Bl (2
(16 marks)
Alt (b) Resolve T with 16 and 9.8 M1
(1) w?=16+2x (-9.8) x (-1.2) M1A1
(v* =279.52, vy ~ 16.7......)
V2 = 15%+ 279.52 M1A1
v=22(ms? accept 22.5 | Al (6)
16.7
Alt (c) arctan = = 48° M1AL1ALAL

(4)

PMT





