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1.

e
2(a) R =mgcos40 Bl
Use of F = uR Bl
mgsind) - F =+ma MIAT
acc=2.55(ms”)or2.5 (ms”) Al "
(b) v =u'+2as=2xax3 Speedat Bis3.9(ms')or3.91(ms™) MlAl 2)
[7]

Notes for (Question 2

{Deduct only 1 mark in whole question for not giving an answer to either 2 st or 3 sf, following use
of g=98)

Question 2(a)
First B1 for R =mgcos40°

Second B1 for /7 = uR seen or implied(can be on diagram)

M1 for resolving parallel to plane, correct no. of terms, mg resolved (F does not need to be
substituted)

First Al for a correct equation

Second A1 for 2.5 (ms™) or 2.55 (ms™) Must be positive.

8.C. If m 1s given a specific numerical value, can score max BIBIM1AOAD

Question 2(b)

M1 is for a complete method for finding speed (usually v'=1"+2as)

Al for3.9(ms™") or J.Ul{ms'l]n




(Question

Number Scheme Marks
Ga
Resolve and use Pythagoras
(X — 20cos60)” + (20cos30)* = (3.X)° MI Al
8X7 420X —400=0 Al
544025
e 5++/25+800 ~593 (3SF) MIAL
4 (3)
6aalt | Cosine rule (3X)"= 20" + X" — 2.20.X cos60 MI1AI
8X7+20X -400=0 Al
—5+4/254 800 MIAl
X =22 N T 593 (3SF) i
4 (3)
b [P-Q[ =20° + X* - 2X %20 x cos120 MIAI
|P-Q|=235 (N) (38F) DMIAI
(4)
6balt | |P-Q| =(X+ 20cos60)’ + (20cos30)’ MI1AI
|P-Q|=23.5 (N) (3SF) DMI1 Al
(4)

[2]




Notes for QQuestion 6

In this guestion a misquoted Cosine Rule is M(.
The guestion asks for both answers to 3 SF but only penalise under or over accuracy once in this

question.

Question 6(a)

First M1 for a complete method to give an equation in X only ie. producing two components and
usually squaring and adding and equating to (3X)" (condone sign errors and consistent incorrect trig.
in the components for this M mark BUT the x-component must be a difference)

First A1 for a correct unsimplified equation in X only

e.g, allow (=(X - 20c0s60°))* + (£(20c0s30%)) = (3.X)°

Second Al for any correct fully numerical 3 rerm quadratic = 0

Second M1 (independent) for solving a 3 term quadratic

Third Al for 5.93

Alternative using cosine rule:

First M1 for use of cosine rule with cos60” (MO if they use 120°)

First A1 for a correct equation unsimplified e.g, allow cos60” and (3X)*
Second Al for any correct fully numerical 3 rerm quadratic = 0

Second M1(independent) for solving a 3 rerm quadratic

Third Al for 5.93

Alternative using 2 applications of the sine rule:

First M1 for using 3X/sin60=X/sina AND

Either: X/sina=20/sin(120" -a)
Or: 3X/sin 60° =20/sin (120° —a)
(These could be in terms of & where b = (120" —a))

First Al for two correct equations
Second Al fora = 16.778.° (or b=103.221.9
Second M1 for solving:
X/sina=20/sin(120°—a) or 3X/sin60" =20/sin (120" —a)
with theiraor b, to find X
Third Al for 5.93

Question 6(h)

First M1 for use of cosine rule unsimplified with cos120” (M0 if they use 60°)
First A1 for a correct expression for |P - Q| in terms of X" (does not need to be substituted)

Second M1, dependent on first M1, for substituting for their X and solving for |P - Q|

Second Al for 23.5

Alternative using components:

First M1 for a complete method 1.e. producing two components and squaring and adding (no square
root needed) (condone sign errors and consistent incorrect trig. in the components for this M mark
BUT the x-component must be a sum)

First Al for a correct expression for |P - Q|

(e.g, allow (=(X + 20cos60%))" + ((20cos30%))
Second M1, dependent on first M1, for substituting for their X and solving for |P— Q|
Second Al for 23.5
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3.
Question Scheme Marks
Number
3 R
UR
20
58
30°
(a) L plane R =20cos60°+5g cos30° M1 A2(1.0)
=524 (N) or 52 | Al (4)
(b) F =uR Bl
P plane F +20c¢0s 30" = 5gcosb’ M1 A2(1,0)
Leading to g =0.137 or0.14 | Al (5)
191
Question 3(a)

First M1 for resolving perpendicular to plane with usual criteria
First A2 for a correct equation (A1AD one error, AOAQ for two or more errors)
Second Al for either 52 or 52.4

N.B. In part (a), the M1 is for a complete method, so they must have sufficient equations to be able to solve

for R. The A2 marks are then for all the equations.

Question 3(b)
Bl for use of F=u R (could just be on diagram)

First M1 (allow if F is used rather than g R) for resolving parallel to the plane with usual criteria

First A2 for a correct equation (A1A0 one error, AQAQ for two or more errors)
Second Al for either 0.14 or 0.137

N.B. If they resolve vertically AND honizontally, there are max 6 marks available (M1A2, M1A2) for the
TWO equations, but 1f they only have one equation, there are no marks available for that equation.

The marks for the hortzontal resolution should be entered first on ePen.
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4.

Number Scheme ks
8(a)
R+36sm30° =4gcos30° M1 Al
R=159, 16 M1 Al
(4)
(b) Use of F = uR Bl
36cos30° = F +4gsin 30° M1 Al
_36c0s30°—-4gsin30°
#= R =0.726 M1 Al
0.73
(3
{c) After force 1s removed
R=4gcos30° Bl
—idgcos30®-4gsm30°=4q M1 Al
a=(-)11.06 ...
vi=u4+2as = 0P =16"-2x11.06 ... x5 M1
16°
s=—— =116
" T 2x11.06 .. (m) Al
12
(5)

14
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5.

6.

Question Scheme Marks
Number
3.
A 4cosa+F=Wsina M1 Al
*. R=4dsina+Wcosa M1 Al
F=0.5R Bl
cosex =0.8 or sma=0.6 Bl
R =20N ** GIVEN ANSWER M1 Al
W =22N Al
(9
OR —» Rsma=4+Fcosa M1 Al
T Rcoscr + Fsinee =W M1 Al
F=0.5R Bl
cosr=0.8 or smna=0.06 Bl
R =20N ** GIVEN ANSWER M1 Al
W =22N Al
(9)
9
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Question Scheme Marks
Number
6.
(a) S
IN——»
120N
Resolving perpendicular to the plane:
8§ =120cos e + 30smn o M1 A1 A1
=114 * Al

(4)




7.

(b)

Resolving perpendicular to the plane:

R=120cosa M1 A1
=96 Al
Fnu\ = % R M1
Resolving parallel to the plane:
In equilibrium: P =F +120sine M1 A(2,1,0)
=48+72=120 Al
(8)
(€) | 30+ F=120sine OR 30— F =120sing M1 A1
So F =42N acting up the plane. Al
(3)
[15]
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Q3 (—) 100cos30=F M1 A1
F=03R seen A1 (B1)
() mg + 100cos60 =R M1 A1
DM1 A1

m =13kg or 12.6 kg

[7]




Q7 (a) FZ%R B1
(T Reosg — Fsina =04g M1 A1
R=2g=6.53 or 6.5 M1 A1 (5)
(b) | (=)P- Fcoser — Rsingr =0 M1 A2
P=2g=5660r57 M1 A1 (5)
[10]
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9.
Question Scheme Marks
Number
| 1
Q5. (a) s=ut+—2-al = 2.7:-2—ax9 M1 A1
a=0.6(ms?) A1 3)
(b)
X R=0.8gcos30°(~6.79) B1
Use of F=uR B1
¥ 0.8gsin30°~uR=0.8xa M1 A1
(0.8gsin30° - 10.8g cos30°=0.8x0.6)
u=0.51 accept 0.507 | A1 (5)
(c)
T Rcos30°= uRcos60°+0.8g M1 A2 (1,0)
(R~12.8)
— X =Rsin30°+ uRsin 60° M1 A1
Solving for X, X =12 accept 12.0 DM1 A1 (7)

[15]




Alternative to (c)

%, R = X sin30° + 0.8 x 9.8sin 60°
¥ uR+0.8g cos60° = X cos30°

Y- 410.8gsm60° + 0.8g cos60°
a cos 30° — gesin 30°
Solving for X, X =12 accept 12.0

M1 A2 (1,0)
M1 A1

DM1 A1

(7)




