PN
/171/ 4’@ LSy
‘% }47 g'v.s.z\
WMEO03/01: Mechanics M3 "‘% %5, @
: ()
Question Scheme Marks 06
Number (’O'
000%
Q1
(a) cos0(=2 B1
13
R(T) Tcosax=mg M1
12
TX—=m
3¢
13
T=—m oe A1 3
e (3)
b 2
(b) Eqgn of motion Tsina=m% M1 A1
2
%Xi:mv_ M1 dep
12 13 5/
V= 25gl
12
5 |gl gl 25¢gl .
=—, = accept 5,/= or,/—= or any other equiv A1 4
V=203 {p‘/u‘/u y quiv) (4)
[7]
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: (\y
%uesr)lon Scheme Marks O/o(/
umber (og
00/))
Q2 (a) F=(-)~ M1
X
k
mg _(_)F M1
2
e mgf * A (3)
X
2
(b) - meK M1
X
2
v%=_ &R M1
X
1, ¢ gr M1 dep on 1st
2" _I(_ X ]dx M mark
2
LI L A1
2 X
oU*? M1 dep on
x=R, v=3U ) =gR+c 3rd M mark
2 2
lv2 :gR +9U - gR
2 X 2
B 3 1., gR* 9U’ M1 dep on
X=2R,v=U EU _E+ 9 — &R 3rd M mark
U? _ﬁ
8
U= % A1 7)
[10]
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Question
Number Scheme
Q3
R
E
6
mg
2 2
EPE lost = 206 _AXO.L[_ 7 ; M1 A1
2%x0.9  2x0.9 36
R(T) R=mgcos@ M1
= O.SgX% =04g
F=uR=0.15x0.4g M1 A1
P.E. gained = E.P.E. lost — work done against friction
2 2
0.52x07sing= 2200 _AXOL o450 049%07 M1 A1 A1
2x09 2x0.9
0.1944/1=0.5><9.8><O.7><§+0.15><0.4><9.8><0.7
A=12.70......
A=13N orl12.7 A1

[9]
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Question Scheme Marks
Number
Q4 (@) cone | container | cylinder
3 3 3
mgss 4zl 687l 247l M1 A1
ratio 3 3
4 68 72
dist from | / X 3/
0 B1
Moments: 4]+ 68x =72x 3l M1 A1ft
Y:Lyzﬁl accept 3.12/ A1 (6)
68 17
(b)
G
v X
0
GX =6l-Xx seen M1
tan @ = 2 — M1 A1
6/—Xx
_2x17
49
0=34.75...=34.8 or 35 A1 (4)
[10]
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Question
Number Scheme
Q5
. 1 I,
(@) | Energy: mgasin@ = EmXSag —Emv M1 A1
v’ =5ag —2agsin @ A1 (3)
(b) | Eqn of motion along radius:
2
T+mgsinf = M1 A1
a
m . .
T =—(5ag —2agsin@)—mgsin O M1
a
T =mg(5-3sin8) A1 (4)
(c)| AtC, 8=90°
T=mg(5-3)=2mg M1 A1
T>0 ..Preaches C A1 (3)
(d) | Max speed at lowest point
(6=270°; v =5ag —2agsin270) M1
v =5ag +2ag
v=+/(7ag) A1 2)
[12]

Pearson Edexcel International

© Pearson Education Limited 2013

Advanced Level in Mathematics

Sample Assessment Materials

307


https://mymathscloud.com

WMEO03/01: Mechanics M3

RISN Pearson Edexcel International © Pearson Education Limited 2013

Advanced Level in Mathematics

Sample Assessment Materials

; S,
Question Scheme Marks O/o
Number (’O'

o)
%
Q6 (@) d’x 3 "
a ==
de? (t+1)2
%: 3(¢+1)
dr
=3(t+1)" (+¢) M1 A1
t=0, v=2 2=3+4+c¢c c=-1 M1
de_3 | % A1 (5)
dr t+1
b =||—-1|dt M1
(b) J.(t+l j
=3In(t+1)-1 (+¢) A1
t=0, x=0 =c'=0 B
x=3In(¢+1)—
p=0m =] M1
t+1
t=2 A1
x=3In3-2 M1
=1.295...
=1.30m (Allow 1.3) A1 (7)
[12]
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period 27[\/E *
g

Question
Number Scheme
Q7 A
3a
1‘
e T
O ?
2mg
@) R(T) T=2mg B1
Hooke's law: T = bmge
3a
6mge
2mg = M1
3a
e=a
AO=4a A1 (3)
(b)
4a A T
4 i
\ X ? [
2mg
H.L. p-omgla=x) _2mg(a—x) B1ft
3a a
Eqn. of motion 2mg+T =2mx M1
o) _
BN { Clk) JP W
a
- 2mgx =2mx
a
i=-8y A1
a
A1 (5)
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auestion
(C) vzzwz(az_xz)
2
Vo =2 [gj —0] M1 A1
al\\ 4
1
b =1 (20) Moo
2 2
(d) )c:—g v2:§ 4. _a M1
8 all6 64
3
64
Vi =u’+2as M1
0=398 54 A1
64
e
128
Total height above O = £+3_a _1Da A1 (4)
8 128 128
[15]
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