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M1 Paper G — Marking Guide
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resolve T: R + T=10g; R+ 2 R=10g M2
2R=10g; .. R=4gsoT=6g Al
moments about pivot: 10gx —4(6g) =0 M1
10gx = 24g, so x = 2.4 and hence c.o.m. is 4.4 m from 4 M1 Al (6)
2. (a)  mass of ball remains constant, force is constant
F = ma so a constant B2
b) (1) a= %: %[(10i+9j)—(2i—3j)]:2i+3j M1 Al
mag. of a =V(2? + 3%) =V13 = 3.61 ms™? (3sf) Ml Al
(i) F=ma=22i+3j)=4i+6j M1
req’d angle = tan’! % =56.3° (3sf) M1 A1l (9
3. (a)  particle Bl
R P
()
10°
3g
o
resolve // to plane: P cos10°—3gsino =0 M1 Al
Pcos10°= 3g(2) . P=17.9 (1dp) Ml Al
(c) resolve perp. to plane: R + P sinl0° — 3gcosa=0 M1 Al
R:3g(%)fPsin10°:20.4N(1dp) M1 Al  (9)
4, (a)  cons. of mom. 0.05(400) = (0.05 +4.95)v M2
20=5v .. v=4ms" Al
(b) R=mg;, F=ma Ml
but F=uR; - a= 8= 28 _~yq M1 Al
use with u=4,v=0,s=4 M1
v =u’+2as,s00=16—8ug Ml
L= 81_2 - % Al 9
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(@)  disp.of Frelto G=[(2¢t—3)—-2]i+ (- 5)j=¢t—5)i+ (¢-9)j M1 Al
() d*=2t-57+(-5) Ml
=4F —20t+ 25+ — 10t + 25 = 57— 30t + 50 M1 Al
=5 —6t+10)=5[(t—3)* + 1] M2
min. d* (and hence d) when ¢ =3 Al
(¢c) whent=3,d*=5 MI Al
dist. =5 =2.24 m (3sf) Al (11)
(a)  speed
(ms™) sU
2U :
o 6 22 24 " time (seconds) B2
()  usingv=u+atwithv=2U,u=5U,1=6 gives ¥decel. = + Ums” M1 Al
using v=u + at withv="0, u=2U, t =2 gives 2" decel. = U ms™ M1 Al
(¢)  areaunder graph = dist. travelled = 220 m Ml
% (6)(3U) +22(2U) + % (2)2U) =220 M1 A2
55U=220 .. U=4ms" M1 Al (12)
Rc
Ry o \T T D
(@) Mc:Mr=1200:800=3:2 R-=300N .. R;=200N M1 Al
(b)  for car and trailer, eqn. of motion is 3000 — 500 = 2000a Ml
giving a = % ms” Ml Al
(c)  for car, eqn. of motion is 3000 — 300 — 7= 1200 X 5 M1
giving 7=1200 N MI Al
(d)  total of braking + resistive forces = 1500 N
1500 =2000a so a="< ms” M1 Al
u:24,v:0,a:’% use V2 =’ + 2as M1
0=576—3s ..s=384m MI Al
(e) for car («): T+ 1000 + 300 = 1200(% ) M1 Al
T="400N .. T=400 N, pushing the car MI Al
) e.g. unlikely to be realistic, likely to decrease as speed decreases B2 (19)
Total (75)
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Performance Record — M1 Paper G

Question no. 1 2 3 4 5 6 7 Total
Toni moments | i, j, statics cons. of rel. speed - connected
op C(S) F=ma mom., posn. time bodies
friction i,j graph,
uniform
accel.
Marks 6 9 9 9 11 12 19 75
Student
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