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1.

Question
Number

Scheme

Marks

3.

T cosa — F =2gcos60°

M1 Al

T'sing + R =2gcos30°

M1 Al

F=1R

Bl

eliminating F and R

DMI

|
T==E{L+;§],Iﬁg{orheueﬂ,Iij,IS (N)

DMI Al

(8)

8]

Notes for Question 3

Q3

First M1 for resolving parallel to the plane with correct no. of terms and
both T and 2g terms resolved.

First A1 for a correct equation. (use of ¢ instead of 30 or 60 or vice
versa 1s an A error not M error; similarly 1f they use sin(3/5) or cos(4/5)
when resolving, this can score M1AD)

Second M1 for resolving perpendicular to the plane with correct no. of
terms and both T and 2g terms resolved.

Second Al for a correct equation (use of ¢ instead of 30 or 60° or
vice versa 1s an A error not M error; similarly if they use sin(3/5) or
cos(4/5) when resolving, this can score M1A0O)

Bl for F= 1/3 R seen or imphed.

Third M1, dependent on first two M marks and appropriate angles used
when resolving in both equations, for ellminating F and R.

Fourth M1 dependent on third M1, for solving for T

Third Al for 15(N)or 15.5 (N).

N.B. The first two M marks can be for two resolutions in any directions.
Use of tan (¢ = 4/3 leads to an answer of 17.83_._and can score max 7/8.
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2.
Question Scheme Marks
Number
3 R
uR
20
5g
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+20cos 30° = 5gcos60° M1 A2(1,0)
Leading to gz =0.137 or (.14 | Al (5)
9]
Question 3(a)

First M1 for resolving perpendicular to plane with usual criteria
First A2 for a correct equation (A1A0 one error, ADA( 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 a/l 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 u R) for resolving parallel to the plane with usual criteria

First A2 for a correct equation (A 1A0 one error, ADAD for two or more errors)
Second Al for either 0.14 or 0.137

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

The marks for the horizontal resolution should be entered first on ePen.
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3.

Number Scheme ks
8(a)
R+36s5in30° =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
(5)
ic) Adfter force 1s removed
R=4gcos30° Bl
—idgcos30°-4gsm30° =4a M1 Al
a=(-)11.06 ...
vi=u +2as = 0F =16 -2x11.06 ... x5 M1
16°
§=————=116
" T 2X11.06 .. (m) Al
12
(5)

14
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4.,
Question Scheme Marks
Number
3.
A 4cosa+F=Wsina MI Al
*. R=dsina+Wcosa M1 Al
F=0.5R Bl
cos=0.8 or sing=06 Bl
R=20N ** GIVEN ANSWER M1 Al
W =22N Al
(9)
OR —» Rsing=4+Fcosa MI Al
T Recosa + Fsingg =W M1 Al
F=0.5R Bl
cosa =0.8 or sma=0.6 Bl
R =20N ** GIVEN ANSWER M1 Al
W =22N Al
(9)
9
5.
6.
(a) R=03gcoscx M1
=0.24g = 2.35 (3s1)=2.4 (2sf) Al
(2)
(b) mg—T=14m M1 Al
T-03gsinag—-F=03x14 M1 A2
F=05R M1
Eliminating £ and T DM
m=04 Al
(8)
(c) v=14x0.5 Bl
=0.3gsina - F =0.3a M1 Al
a=-98 Al
0=0.7-9.38¢ M1
t=0.071sor0.0714s {(1/14 AD) Al
(6)

16
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6.

Question Scheme Marks
Number
6.
(a) S
I N———
120N
Resolving perpendicular to the plane:
§ =120cosexr + 30sin M1 A1 A1
=114 * A1
(4)
(b)
Resolving perpendicular to the plane:
R=120cosc M1 A1
=96 Al
Resolving parallel to the plane:
In equilibrium: P =F +120sine M1 A(2,1,0)
= 48+72=120 Al
(8)
(c) | 30+ F=120sma OR 30-F =120sina M1 A1
So F =42N acting up the plane. Al

(3)
[15]




Question

Number Scheme Marks
7.
(@) .
7 5
P tan @ = —
| T i an 5
A ind=—
F Sin 3
P 12
- A costl =—
A .E_]_:;] ig 13
N
g
For A: 7g—T ="Ta M1 A1
For B: parallel to plane T — F —3gsin# =3a M1 A1
perpendicular to plane R =3gcosf! M1 A1
F=uR=3gcosf=2gcost M1
Eliminating T, 7g — F —3gsin#f =10a DM1
Equation in g and a: 7 —Tng—B i—?g—ng—4 =10a Dm1
! S A E B SR TR
a= %’rae or3.9 or 3.92 A1
(10)
(b) | After 1 m,
4 N 4 2g
vi=u +2as, v =0+2x—x] M1
v=28 Al
(2)
(€) | =(F+3g sin@)=3a M1
2 12 5
—x3gx—+3gx—=3g=-3a, a=- Al
3 £ 13 g 13 g g
v=u+ at, 0 = 2.8 — 9.8¢, DM
2
t :% oe, 0.29. 0.286 A1

(4)
[16]
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8.

10.

Q3 (=) 100cos30 =F M1 A1
F=03R seen A1 (B1)
() mg + 100cos60 =R M1 A1
m =13 kg or12.6 kg DM1 A1
(7]
@V @ | g B1
(T) Reosg—Fsina =04g M1 AT
R=2g=6530r6.5 M1 A1 (5)
(B) | (=)P— Fcoser — Rsiner =0 M1 A2
P=2¢g=566o0r57 M1 A1 (5)
[10]
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Question Scheme Marks
Mumber
| R |
Q5. (a) s=uf +Em" = Z.T:Eax'} M1 A1
a=0.6(ms?) At (3)
(b)
*  R=0.8gcos30°(~6.79) B1
Use of F=uR B1
¥ 0.8gsin30°- uR=0.8xa M1 A1
(0.8gsin30° - u0.8g cos30° = 0.8x0.6)
=051 accept 0.507 | A1 (5)




11.

(c)

T Rcos30° = uR cos 60° + 0.8g M1 AZ (1,0)
(R~128)
- X =Rsin30°+ uRsin60° M1 A1
Solving for X, X =12 accept 12.0 DMm1 A1 (7)
[15]
Alternative to (c)
*. R = X sin30° + 0.8 x 9.8sin 60° M1 A2 (1,0)
¥ uR+0.8gcos60° = X cos30° M1 A1
Y- £0.8g s 60° + 0.8g cos 60°
a cos30° - ysin 30°
Solving for X, XA =12 accept 12.0 DM1 A1 (7)
Question Scheme Marks
Mumber
Q6. (a) N2L A: 5mg—T=5mx&g M1 A1
A At (3)
g e
{(b) N2L. B: T —kmg :ﬁ'mx%g M1 A1

k=3

A1 (3)




(c) The tensions in the two parts of the string are the same B1 (1)

(d) Distance of 4 above ground s, :%x%gx 1.2° =0.18g (= 1.764) M1 A1
Speed on reaching ground 1f:igx 1.2=03g(=2.94) M1 A1
_ 2 (0.3)°
For B under gravity (0.3g) =2gs, = =s,= Tg (= 0.441) M1 A1
§=25 +5,=3969=4.0 (m) A1 (7)

[14]




