GCE Examinations
Advanced Subsidiary / Advanced Level

Mechanics
Module M3

Paper D
MARKING GUIDE

This guide is intended to be as helpful as possible to teachers by providing
concise solutions and indicating how marks should be awarded. There are
obviously alternative methods that would also gain full marks.

Method marks (M) are awarded for knowing and using a method.

Accuracy marks (A) can only be awarded when a correct method has been used.

(B) marks are independent of method marks.

Solomon

Press

;_

Written by Shaun Armstrong & Chris Huffer

© Solomon Press

These sheets may be copied for use solely by the purchaser’s institute.



M3 Paper D — Marking Guide

— A . — 0.064
1. (@ T=4% . 45=002 M1 Al
giving A=11.25N Al
(b)  work done = change in EPE = £ (x,” - x,%) MI Al
— _11.25 2 2\ —
= 1L5 (0.17- 0.06) = 0.24 ] M1 Al (7)
2 (a)  particle Bl
()  minimum speed when bead is at highest point B1
V... con. of ME: %m(uzfvz) =mgx1.6 MI Al
! i v=tu M1
""-4..,"_0.81 oo’ — 2 =32g Ml
""" Y5 u ¥ =32x98+ 18 =49 sou=7 Al 7)
— 4 = 2
3. @ v=] G dt nvs o e M1 Al
t=0,v=1 ..c=3 M1
.. _ _ 2 -1
giving v=3 e ] ms Al
= S Cx = _2_
) x=[3- 25 drx=dt @td MI Al
1=0,x=3 ~d=1 M1
T 5
giving x =3¢+ mt 1
t=3,x=9+1 +1=105m M1 Al (9)
4. (@ (1) period=2x3=6s Bl
(i)  amplitude= 7 x4=2m Bl
(b) period=6=3 - o=% M1
vmax:a(o:2x%:27” Al
KEmax:%mvmasz%X %X(zTﬂ)ZZ%TCzJ Ml Al
(c) x=acosat ...~ 0.8=2cos ¥ M1 Al
cos@="04 . ar=19823 - r=19823+Z =1.895(2dp) M1 Al (10)
5. (@ F=ma=My = 2200000 M1 Al
[ vdv="(490x10")[ x? dx Ml
112 =(4.90x 10%x ' + ¢ Al
x=(174x 10, v=u . c= 17— 49007 M1 Al
1.74x10
so vV =u+(9.80 x 10")x ' = (5.63 x 10% Al
(b)  werequire v>0asx — oo M1
x50 Lt —(5.63x10%>0 MI Al
giving i, = 2400 ms™ (2sf) Al 1)
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(@)

portion mass y my
large 1 4.3 N3_9 30 393,29 81 4
hemisphere PTG EGPmT | X9 e | e P
small 1 4_3_ 2 3 3 1 4
. EXPX?']U’ = 5 P §I” z[)TU”
hemisphere
19 3 > 65yt
bowl - prr y o pr
p = mass per unit volume y coords. taken vert. from plane face M2 A3
19 3wy = 65 4 . =65, 19 _ 195
P X Y = - Eprr S Y=+ 5= 35r M1 Al

(b) mom. about vert. through pt of contact
Mg x 18 rsin o= 1 Mg x 3 rcos a M2 A2
— 3. 195 _ 16
tan o= 5+ 357 = 2 M1 Al (13)
o
v -
lMg
(a) R resolve T: Rcos35—mg=0, R= s Ml
resolve «—: Rsin 35 = "’:2 = ’"2—V52 M1 Al
35° "mg combining, v*=25g tan 35 Ml
giving v=13.1 ms™ (3sf) Al
(b) R UR resolve T: Rcos 35 + uRsin 35 —mg =0 MI Al
_ mg
- cos35+usin 35
35° 7 mg resolve <—: Rsin 35 — uR cos 35 = "’TVZ =10 M1 Al
.. mg(sin35—pcos35) _
combining, m =4m M1 Al
giving g(sin 35 — pcos 35) = 4(cos 35 + usin 35) Ml
= A 0227 (s A
(c) R resolve T: Rcos 35 — uR sin 35 — mg =0 Ml
_ mg
‘uR - cos35—usin 35
o . 1 o sz — Wle
35 mg resolve «—: Rsin 35 + UR cos 35 = 22— = Zx Ml
s mg(sin 35+ cos35) _
combining, = GemrEme— = g Mi
P 2 _ 25g(sin35+ucos35)
gving v = cos35—usin35 Mi
s v=16ms" (2sf) Al (18)
Total (75)
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Performance Record — M3 Paper D

Question no. 1 2 3 4 5 6 7 Total
TOpiC(S) elastic motion in | variable SHM variable centre of circular
spring, a vertical | accel. force mass, motion,
EPE circle equilm. banked
track
Marks 7 7 9 10 11 13 18 75
Student
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