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M2 Paper D — Marking Guide

L. (@ v=%=0G-3)i+ (> hj M2 Al
(b)  atrest when coeffs of i and j are both zero M1
3t-3=0 F—k=0 Mi
both satisfied when k=1 Al (6)
2. cons. of mom: 2muy — Smu, =" 2m(3) + Sm(4)
2u; —Suy =14 M1 Al
—‘:(j;) =1 Lutu,=14 M1 Al
solve simul. giving u; =12 ms’! LUy =2 ms’! M1 Al (6)
3. (@) Recv .. R=kv,where k is a constant Ml
L _R=0 .. X _50k=0 MI Al
k=36 .. R=36v Al
=) - 90000 _
) L —R-mgsind=0 .. 2% —36v—120009.8)7; =0 M1 Al
90000 — 36v* —840v=0 .. 3v*+ 70v— 7500 =0 M1 Al
quad. form. giving v =39.7 ms™ (3sf) (clearly ~63.0 not suitable) M1 A1 (10)
4.
Y T
A X l lB
28 6g
() mom.aboutd 2ga+ 6g(2a) — Tacos60° =0 M1 Al
ldga= 5 Ta .. T=28g M1 Al
(b)  resolve T: Y+ Tcos60°—-8g=0 ... Y="6g MI Al
resolve — : X—Tsin60°=0 .. X= l4\/§g M1 Al
mag. of force at hinge = V[(14 /3 g)> + (' 6g)’] = 245 N (3sf) MI Al
req’d angle = tan™ %: 13.9° (3sf) below horizontal (away from wall) M1 Al  (12)
g
5. (@) v:Iadt:3t2—10t+c MI Al
whent=0,v=3soc=3 . v=3/-10t+3 M1 Al
v=0when 37— 1)(t-3)=0 .'.t:%,3 M1 Al
(b) s:Jvdt:t3—5t2+3t+k M1 Al
whenr=0,5s=0s0k=0 . s=¢—5/+3t Al
disp. whent= tis (£)’-5(3)* +3(3)= £ MI Al
disp. when £=2is (2)’ = 5(2)* + 3(2) = 6 Al
dist. travelled =2 x 3 +6=625m Al (13)
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(@

min. & when ball passes through (12, ~0.6)

12 = l4tcosa L= M1 Al
0.6 = l4sina— 4.9¢° MI
sub. in 7 giving 0.6 = 14(=—-.—)sinor— 4.9(=-—)’ Al
0.6 = 12tana— 3.6sec’ o MI
use sec’or= 1+ tan’or giving 6tan’or— 20tanar+ 5=0 Al
use of quad. form. giving tance= 0.27 (and 3.06)
min. &= 15° (nearest degree) M1 Al
(b)  utcosa=12
_ 3y . 4— 10
12=141(5) -~ t=> M1 Al
vert. disp., utsina— 1 g =14(12)(£)-4.9(L ) Ml
=16-10=6 M1 Al
ie.6+0.6 above M .. 6.6 —2.4=4.2m above crossbar Al (14)
(@ (1), (i1)
portion mass X y mx my
rectangle 32p 4 2 128p 64p
semicircle | 2mp 6 4+ % 12mp (8m+ lTﬁ)P
total (B2+2mp | X y (128 +12m)p | (8n+ LB)p
p = mass per unit area  x, y coords. taken horiz. / vert. from O M4 A2
X = (e = 4.33 em from OD (3sf) M1 Al
— (8n+2®)
= ﬁzzm cm from 04 (3sf) MIALl
(b))  4-2.47=1.53 from m’pt. of BC vertically M1
6 —4.33 = 1.67 from m’pt. of BC horizontally Ml
1.53
0
1.67
tanf = % s 0=42.5° (3sf) M1 Al (14)
Total (75)
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Performance Record — M2 Paper D

Question no. 1 2 3 4 5 6 7 Total
: i, j collision: wer tatics variable rojectiles | centre of
TOplC(S) cajlculus I ’ accel. PRJEEE nfasse °
Marks 6 6 10 12 13 14 14 75
Student
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