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M2 Paper D — Marking Guide

1. (@ v=%=(3t-3)i+(=K)j M2 A1
(b)  atrest when coeffsof i and j are both zero M1
3t-3=0 t*-k=0 M1
both satisfied when k = 1 Al (6)
2. cons. of mom: 2mu; — 5mu, =~ 2m(3) + 5m(4)
2u, —5u, = 14 M1A1
—ti;i) :% SoUpt U= 14 M1Al
solvesimul. giving u; =12ms*, u,=2ms* M1A1l (6)
3. (@ Recv .. R=kv, wherekisaconstant M1
P _R=0 .. 2O _50k=0 M1A1
k=36 .. R=36v Al
() £ -R-mgsng=0 .. 20 _36y—1200(9.8) L =0 M1A1
90000 —36v* —840v=0 .. 3V*+ 70v—7500 =0 M1A1
quad. form. giving v = 39.7 ms® (3f) (clearly ~63.0 not suitable) M1Al (10
4,
Y T
Al X l lB
29 69
(@ mom.about A 2ga+ 6g(2a) — Tacos60° =0 M1Al
l4ga= }Ta .. T=28g M1A1
(b) resolve T: Y + Tcos60° —8g=0 .. Y="6g M1A1
resolve — : X—Tsn60°=0 .. X=14+3g M1A1
mag. of force at hinge = V[(14+/3 g)% + ("6g)3] = 245 N (3sf) M1A1
req'd angle = tan'llnggg: 13.9° (3<f) below horizontal (away fromwall) M1 A1 (12)
5. (@ v= jadt:3t2—10t+c M1AL
whent=0,v=3s0c=3 .. v=3t°-10t + 3 M1A1
v=0when(3t—-1)(t—-3)=0 . t=3,3 M1A1
(b) s= Jvdt:t3—5t2+3t+k M1 AL
whent=0,s=0s0k=0 .. s=t2—5t%+ 3t Al
disp. whent= 1is(1)°-5(3)*+3(3)=2 M1A1
disp. whent =2is(2)*-5(2)? +3(2) =6 Al
dist. travelled =2x 2 +6=62m Al (13)
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(@  min. oo when ball passes through (12, ~0.6)
12=14tcosr .. t= oo M1A1
0.6 = 14tsina — 4.9t M1
sub. intgiving ~0.6 = 14(- 5 )sina—4.9(- 5 ) Al
~0.6 = 12tane — 3.6seC’cr M1
use sec’or=1+tan’a giving 6tan’cr— 20tanc+5=0 Al
use of quad. form. giving tano = 0.27 (and 3.06)
min. o= 15° (nearest degree) M1Al
(b)  utcoso =12
- 3y . = 10
12=14(%) -~ t= M1A1l
vert. disp., utsina— 1 gt* = 14(12)(4) - 4.9(2)? M1
=16-10=6 M1A1l
i.,e.6+0.6aboveM .. 6.6—2.4=4.2m above crosshar Al (14)
@ () @)
portion mass X y mx my
rectangle | 32p 4 2 128p 64p
semicircle | 2mp 6 4+ % 12rp (8 + 1_36)p
total (32+2mp | X y (128 +12m)p | (8n+ %)p
p = mass per unit area X, y coords. taken horiz. / vert. from O M4 A2
v _ (128+127)p _
X = (32+—2ﬂ”)p’”—4.33 cm from OD (3sf) M1A1
— (8n+%B)
= ﬁ = 2.47 cm from OA (3<f) M1A1
(b) 4-—2.47=1.53fromn pt. of BC verticaly M1
6 —4.33 = 1.67 from m' pt. of BC horizontally M1
153
0
1.67
tan6 = i—gg s 0=425° (3sf) M1A1 (14
Total (75)
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Performance Record — M 2 Paper D

Question no. 1 2 3 4 5 6 7 Total
i llisi stati iabl jectil tre of
T0p| C(S) Lécums collisions power ICS \a/gl;le" e proj 1Hes ;e!aﬁsgeo
Marks 6 6 10 12 13 14 14 75
Student
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