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Mathematics M1 (June 2009)
Final Markscheme

Usingv=u+atwithu=14.7,a=(-)9.8,t=2. M1
v=147-9.8x2 Al
v=-49
Speed = 4.9ms™ Al
Using v* = u” + 2as with u = 14.7, a = (-)9.8, s =(-)70.2. M1
V2 =147 + 2% (-9.8) x (-70.2) Al
v=239.9 ms’ cao Al
Using s= ut + %aﬂ with u=14.7, a=(-)9.8, s = 3.969. M1
3.969 = 14.7¢ - %x9-8xt2 Al
£ —3t+0.81=0 attempt to solve ml
(t-03)(t-2.7)=0
t=03,2.7
Therefore required length of time  =2.7-0.3
=24s cao Al
N2L 5¢—T=>5a dim. correct MI Al
T—-2g=2a dim. correct M1 Al
Adding 3g="Ta ml
a=3g/7=(42)ms™ cao Al
T=2x98+2x4.2
=28 N cao Al
Magnitude of acceleration of objects 4 and B are equal. B1
N2L applied to lift and person 900g — T=900a dim corr. M1
900 x 9.8 — 8550 = 900a Al
a=03ms” cao Al
N2L applied to person 65g — R=65a Ml
R=65(9.8-0.3) Al
R=6175N ftc'sa Al



20-5

4.(a) Att=10, acceleration = 30 M1
=0.5 ms™ cao Al
At t=420,acceleration = 0 B1
4.(b) Usingv=wu+atwithu=51t=20,a=0.5(c). Ml
v=5+0.5x20
v=15ms" ftacceif >0 Al
4.(c) Distance = %(5 +20)x30 + 20x400 + %x 20x50 method for distance M1
any correct area Bl
correct expression Al
Distance = 8875 m cao Al
5.
R
P
F
8
25° &
(a) R = 8gcos25° (=71.05) si M1 Al
F = 0.3 x 8gcos25° (=21.32) si ml
N2L up slope dim correct, all forces,a=0 M1
P+ F = 8gsin25° Al
P = 8x9.8sin25° - 2.4 x 9.8c0s25°
P =1182N cao Al
(b) N2Ldown slope dim correct, all forces M1
P—F - 8gsin25° = 8a Al Al
P = 8gsin25° + 2.4gcos25° + 8 x 0.6
P = 5925N cao Al



(a)

(b)

(a)

(b)

3ms” —4ms™
_r — >
v,ms’ Vg ms !

conservation of Momentum
2x3-05%x4 =2v, + 0.5vp
4VA + VB = 8

Restitution
Vp - V4 = -8(-4—3)
= z><7
7
vg - vy = 2
Subtracting S5vi = 6 dep. on both M's
vy = 1.2ms’! cao
vg = 3.2ms cao
Impulse on B = Change in momentum of B. used
1 =053.2-(4)
I = 3.6Ns ftvy, va
R
AP RQ
y X > T B
«—25 —»AP l AQ
40g
< 55 >
Resolve vertically Rp + Ry = 40g oe
RP=RQ=R R+R=40g
R = 20g=(196)N
Moments about 4 moments both sides, dim correct
25Rp + 5.5Rp = xx40(g)
8 x20g = 40g x x
x = 4m cao

OR If Rp = Ry, C must be the midpoint of PQ.

Therefore x = 2.5 +0.5(5.5 - 2.5)
=4m
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9.(a)

(b)

Resolve in one direction to obtain component of resultant

X = 7c0s30° - 2c0s60° - 5 cos50°

X = 1.8482

Resolve in perpendicular direction

Y = 5¢0s40° + 7¢c0s60° — 2c0s30°

Y = 5.5982

Resultant® = 1.8482% + 5.59822
Resultant = 5.9 N

Area
Square 36
Triangle 12
The sign 48

Distance of centre of mass from AE=x=3

Moments about AB

48y = 12x%+36x3
y = ﬁz 4.083 cm
12
3
tan© = 4—2
12
0 = 36.3°
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