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M1 Paper K — Marking Guide

1 (@  impulse = A mom = 800(0—15) =~12000 .. mag. = 12000 Ns M1 A1
(b) Ft=12000,s0t= 2X0=0.2s M1A1
(¢ usev=u+atwithv=0,u=15t=02 M1
0= 15+0.2a .. a="75s0decel. = 75 ms? M1A1l (7)
2 (@  moments about O (clockwise +ve): 90(1.2) + 70(1.2) —80(1.2) —60(1.2) M1
=20(1.2) = 24 Ns(clockwise) M1Al
(b)  momentsabout O : 90(d) + 70(1.2) —80(1.2) —60(1) =0 M2 Al
90d=72..d=08m .. x=04m M1Al (8
3. (@ r=4tim Al
s=(30i —60j) + (" 8ti + 24tj) M1
(30—8t)i + (24t —60)j m Al
(b)  they will collideif coeffs. of i andj inr and sare equal Bl
4t=30-8t and 24t—-60=0 M1
both are satisfied when't = %soball hits batsman M1A1l
batsmanisat (4 x 2.5)i = 10i Al
(¢ bl travelling fast .. air resistance significant Bl
ball will be affected by gravity .. not horizontal (may go over batsman) B1 (20)
4, (@ cons.of mom. 4mx2—-3mx2=0+ 3mv M1
2m=3mv o v= £ ms’ M1A1
() R=mg; F=ma M1
but F=uR;so a= “&R =~ =g M1A1l
usewith u=%,v=0,s=02 M1
vV =u’+2as, . 0=¢ —0.4ug M1
U= % =0.113 (3dp) M1A1l (10)
5. (@ R 50
20
5° 70g
resolve // to plane: 50 — 20 — 70gsin5° = 70a M1Al
a="0.43, .. decel. = 0.43 ms?(2dp) M1A1
(b) useof s=ut+ Jat® withu=3fort=4andt=5 M1
togives=12+8a and s=15+125a M1Al
. 15+125a=12+8a+ 12 M1
45a=9 .. a=2 M1Al
usev=u+atwithu=3,a=2t=5 M1
v=3+2x5=13ms* Al (12)
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(@ eqgn. of motionfor A: T=5a (1) M1
egn. of motionfor Q: 2g—T=2a (2) M1
. _ . _ 29
(1) +(2)gives2g=T7a ie a= Al
—En— 10
from (1), T=5a= g N Al
soforceon pulley = VT2 +T2 = T4/2 M1
=102 4N M1A1
(b) s=03,u=0a=32g useV =u+2as M1
V==2giev= /20 =1168=130ms" (3s) M1A1
(¢ Bhas0.2mlefttofall Bl
forB: u’=2g,s=02,a=g use V' =u"+2as M1
_ 6 C\P—ER = 1
V= 29g+290.2) .. V=56 v=24ms" (ldp) M1A1l (14)
R T
259
35°
(8  resolve// to plane: Tcosl5—25gsin35=0 M2
s0 T=145.48 =145 N (3sf) Al
(b)  resolve perp. to plane: R+ Tsinl5—25gcos35 =0 M1Al
R = 25gc0s35 — 145.48 x sin15 = 163.038 = 163 N (3sf) M1A1
(c) resolve// to plane: 200cos15 —F —25gsin35=0 M2
F =52.7 N (3sf) down the slope A2
(d)  decrease Bl
e.g. perp. to plane, same force “down”, morefrom T “up” .. Rless B2 (14
Tota (75)
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PMT

Performance Record — M1 Paper K

Question no. 1 2 3 4 5 6 7 Total
i impulse, ts | rel. . . of if ted | Stati
Topic(s) witorm | 1P mome | oty | bodies |
accel friction F=ma
Marks 7 8 10 10 12 14 14 75
Student
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