Mathematics M 1 January 2012

Q Solution Mark Notes

1(@) [Usingv=u+atwithu=0,a=04,v=2| M1 | o.e. Complete method.

2 = 0+0.4t Al

t=5s Al | cao
1(b) M1 | (0,0)to(cand'st, 2)

v ms?
2 T 1 1
' 5 > ts
O| 5 22 30
Al | second correct segment
Al | al correct, labels, units
1(c) [Total distance = area under graph M1 | used, oe
=0.5(17 + 30)x2 Al | any expression for correct
area
= 47 Al cao
1(d)
R
1.
709
N2L applied to man (upwards positive) M1 | Rand 70g opposing
dimensionally correct

R—-70g = 70a Al | correct equation

Greatest Rwhena=0.4 ml |s

R=70(9.8 + 0.4)

R=714N Al
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2.
3 -2
—> —
— —
Va Vg
2(a) |Conservation of momentum M1 | attempted
4x3 + 5x(-2) = 4va + 5vs Al | correct equation
Ava + Bvg =
Restitution M1 | attempted
Vg — Va ==-0.2(-2-3) Al | correct equation
—vg + 4va = 4 ml | attempt to eliminate
9VB =6
2
Vg = — Al cao
3
Va = = Al cao
3
2(b) |Speed after collision with wall = 0.6vg M1
=04 Al | ftcand'svs
2 2
Impulse = —+= M1
puise=ms (22|
_ 16 —
=3 Ns Al | ft candidate' s speeds
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3(2)
R
F
80g
Resolve perpendicular to plane M1 |dimensionally correct
R = 80g cos a (=649) Al
3(b) |Resolve paralé to plane M1 |dimensionally correct
F = 80g sin o (=48g) Al
F
= — ml
3 R
3
= = Al cao
3 4
3(c)
R T
F
80g
N2L applied to body M1 |attempted. Dim correct
4 terms
T—F-80gsna = ma A2  tleacherror
F = uR
= 0.75 x 64g
= 489
T = 80x0.7 + 489 + 48g
T = 996.8 N Al fftu
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4(a) |Using s= ut + 0.5at* with a = (+)9.8,
u=14.7,s= ()49 M1 | complete method
149 = 14.7t— 4.9 Al
t*—3t—10 = O
(t+2)(t-5 =0
t=5s Al
A(b) UsingV? = u?+ 2aswithu=14.7,
a=(£)9.8, s= ()49 M1
V' = 14.7°+2x 9.8 x 49 Al | ftt
v = 343 ms” Al | ftt
5(a)
T
T
A
! B
59 l
99 . .
Apply N2L to B M1 | 9gand T opposing, dim.
correct
9g—-T = 9a Al | correct equ, allow —vea
Apply N2L to A M1 | 5gand T opposing, dim.
Correct
T—59 = 5a Al correct equ consistent
With first equation
Adding ml
14a = 4g
a = 2.8 ms* Al |cao
T = 63N Al |cao
5(b)  JAssuming the string to be light allows the
tension throughout the string to be
constant. Bl
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6(a) |Resolvein 12 N direction M1

X = 12 —16 cos 60° Al
= 4N
Resolvein 7 N direction M1
Y = 7—16 cos 30° Al
Resultant = +/(4)? + (- 6-8565)° M1
= 7.938N Al |cao
6.8565

0 = tan| 4 M1 | alow other way up
0 = 59.74° Al ftX, Y

6(b)

TR
— 7.9
FA
ke,

R = 59 Bl
F ==0.1R(=0.1x5x9.8) Bl |ftR
N2L applied to particle M1 | dim correct, all forces
79—-F = 5a
a = 0.60 ms? Al |cao
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7.
'}C
Q B
T
C
35
Ra g 65
7(a) |[Moment of weight of rod about A correct expression
= 35gx2 Bl
= 686 Nm Bl
7(b) [Take moments about A M1 |dim correct equation, al
forces
Rcx 1.2 = 35gx 2 + 659 x 4 Al
Rc = 2759 Al
= 2695 N
Resolve vertically M1 | dim correct equation, all
forces
Rc = Ra + 35g + 659 Al
Ra = 2759 —100g
= 1759 Al
= 1715N
8 Area fromAD fromAB
ABCD 6 15 1 B1 |cof mof ABCD
PQRS 1 2 1 B1 | cof mof PQRS
Lamina 7 X y B1 |all aresas
y =1 Bl
Moments about AD M1 |(7and+)or (5and-)
6x15 + 1x2 =7x Al |fttable
9 + 2 =7x
X = i Al cao
7
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