www . gyconsult.com
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1 (i) R =Wcos«o M1 For resolving forces perpendicular to the plane
___________________ Magnitudeis96N |AL 2 |
________ ii) | Magnitudeis 24N | Bl 1 |AGFromcorrectwork.
(iii) P =100%x0.28 - 24 M1 For resolving 3 forces parallel to the plane (either
P =100x0.28 + 24 case)
@P=4 Al
(b) P =52 Al 3
2 Q) Momentum of A and B before Alternatively: Momentum lost by A =0.4% (6 — V)
collision=0.4x6-1.2x2 Bl Bl
Momentum of A and B after Momentum gained by B
collision=04v+12 x 1 Bl =12%x(1+2) B1
04x6-12%x2=04v+12x 1 M1 For using the principle of conservation of
(v=-3) momentum
Speed is 3 ms™ Al Positive answer only
___________________ Direction is away fromB | A1ft 5 | ftfromv
(i) 1.2x1-4m=-1.2%x0.5+2m For momentum equation :-
or1.2x1+1.2x0.5=4m+2m
Bl with lhs correct
Bl with rhs correct
___________________ m=03 . |BY 3
SR If mgv used for momentum instead of mv,
then
(i) Speed is 3 ms™ B1
Direction is away fromB  B1 ft
(ii) m=0.3 B1
3 (@) M1 For resolving 3 forces parallel to the x-axis
X =2x8c0s30° — 5sin40° Al
___________________ Componentis 106N | ALft | ftfor4.17 fromsinfcosmixonly .
(i)(b) Y = 5c0s40° B1
___________________ Componentis3.83N | Blft 5 |ftfor3.21fromsin/cosmixonly
(ii) R?=10.64% + 3.83° M1 For using R* = X* + Y2
Magnitude is 11.3 N Al ft
tan & = 3.83/10.64 M1 For using tan@ = Y/X
Direction is 19.8° anticlockwise
from +ve x-axis Alft 4
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4 | () M1 For using @ = V(t)
___________________ Accelerationis 1+02t  \AL 2 |
(i) M1 For solving a(t) = 2.8 for t
t=9 Al
M1* For integrating v(t) to find s(t)
Al For t* =2 correct in s(t)
Al For £330 correct in s(t)
5(9)=9°+2+9%+30—(0+0) dep*M1 For correct use of limits or equivalent
(=405 + 24.3)
Distance is 64.8 m Al ft 7 | fttheira = v(t) from (i)
5 (i) Heights are 7t — % gt* and
___________________ 05t-%gf Bl 1|
________ (i) | Expressionis35t | Bl 1 |Fromcorect(i) .
(iii) 0=7-9.8t M1 Forusingv =u—-gtwithv=0
t=5/70r0.714 Al
___________________ Differenceis25m___ | ALft 3 |ftvaleoft .
(iv) =1 B1 ft For using ans(ii) = 3.5 correctly
Greater than 5/7 (may be implied) | M1 For comparing this t with the time to greatest
or7-gx1lis-ve height or considering the sign of v, for this t
___________________ Directionisdownwards | AL 3 |
(v) ha=7x1-%9.8x1? M1 For using h = ut — % gt* with relevant t
Heightis 2.1 m Al 2
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6 (i) M1 For using the idea that the gradient represents
acceleration or for using
v=u+at
___________________ Acceleratingfords  |\AL 2 |
(i) M1 For using the idea that the distance is represented
by the area of the trapezium or using suitable
formulae for the two stages of the journey
AB =15 (16 + 20)8 Alft
___________________ Distanceis 144m | AL 8
(iii) Graph is single valued and continuous and
consists of two straight line segments with
one segment from the origin and the other parallel
B1 to the t axis
Graph for Q is the reflection of the graph for P in
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, BL 2 |thetaxis
(iv) Graph is single valued and continuous and
consists of two parts, one of which is a straight
line segment,with x increasing from 0 for the
Bl interval 0 <t <20
Bl Xp(20) appears to be equal to xo(0)
B1 Graph for P appears to be the reflection in x =
____________________________________________________________________ 3__|ans(ii)x2ofgraphforQ . ... ...
(v) t=20- (%2 144+8) M1 For complete method of finding the required time
or 16 + 8(t-4) = 128 — 8(t-4) or
equivalent
Value of tis 11 A2 3\
SR Allow B1 for t = 11 without explanation
7 M M1 For applying Newton’s second law to either
particle
T-F=0.3a Al
0.2gsin70°-T=0.2a Al
R=0.3g Bl
F =0.4(0.3g) M1 Forusing F= R
0.2gsin70°- 0.4(0.3g) = 0.5a M1 For eliminating F and T or a
Acceleration is 1.33 ms? Al
___________________ Tensionis158N | AL 8 |
(i) a=-0.4g Bl May be scored in (iii)
0=15°-2x3.92s M1 For using v = u? + 2as with v =0
___________________ Distanceis0.287m  |AL 3 |
(iii) M1 For using v = u + at or equivalent with v =0 for A
0=15-3.92t Alft ft value of a from (ii)
t = 0.383 (may be implied) Al
a =gsin70° Bl For acceleration of B
s= 1.5(0.383) +429.8sin70°(0.383)* | M1 For using s = ut + % at® or equivalent with u = 0
(=0.574 + 0.674)
Distance is 1.25 m Al 6
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