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Yr2 Connected Particles With Friction (Sheet 2) Mark Scheme

Q1.
Question
Number Scheme Marks
(a) B 2mg-T = 2mx4go M1 Al
— T = 10mg/? Al (3)
(b) A: T— pimg= mx4dgh M1 Bl Al
Sub for Tand solve: 4 = 23 # DMI Al (3)
(c)
When Bhitss v = 2x4g9xh M1 Al
Deceleration of 4 after B hits: ma = dmg = a=2g/3 M1 Al fit
Speed of 4 at P: 7 = 8gh/9—2x 2gi3 x h/3 DMl
= V= $(gh Al (6)
(d) Same tension on 4 and B Bl (1)
15
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Q2.
%uestlm} Scheme Marks
Number
Equation of motion of B: 4g-T =4a MIALl
Equation of motion of 4: T—F —2gsin30=2a MI1A2
OR: 4g—F —-2gsm30=6a
Resolve perpendicular to the plane at 4: R=2gcos30 Bl
Use of F=uR : =%~- 2gcos3l(=g) M1
= ]

T-g-g=T-2g=2a

XT-4g=4g-T, 3T=8g, T="8(x26)261(N) |DMIAl

L7V

9
9]

Notes for Question

First M1 for resolving vertically (up or down) for B, with correct no. of
terms.

First A1 for a correct equation.

Second M1 for resolving parallel to the plane (up or down) for 4, with
correct no. of terms.

A2 for a correct equation (-1 each error)

OR: M2 A3 for the whole system equation - any method error loses all the
marks.

B1 for perpendicular resolution

Third M1 for sub for R in F= uR

Fourth DM1, dependent on first and second M marks, for eliminating a.
Fourth A1 for 8g/3. 26.1 or 26 (N). (392/15 oe 15 A0)
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Q3.
Part | Working or answer an examiner might | Mark | Notes
expect to see
(a) P
Ry )
\ (e
i I.";\; " :':Lft"" T‘ d
F -i,:l’ B ,I B
o g g mg
24mg . . .
R=2mgcos o= = Bl This mark 1s given for using the model to
13 state the normal reaction between A4 and
the plane
2 lémg . S
Foe = ER_ . Bl | This mark is given for the use of F = uR
Equation of motion for A4 is M1 This mark 1s given for a method form an
T— Fpu — 2mg sin o= 2ma equation of motion for A
Al This mark 1s given for a correct equation
of motion for A4
Equation of motion for 5 is M1 This mark 1s given for a method to form
Img —T=3ma an equation of motion for B
Al This mark 1s given for a correct equation
of motion for B
lomg 10mg _ _ . S :
Jmg — = - = = 5ma M1 This mark 1s given for a method using the
13 13 equations of motion for 4 and B to solve
for T
2 . S
I'=3mg— Mﬁ = 1_}:"!3 Al This mark 1s given for a full method and
- - correct working to show the answer given
®) Fox= tomg . 10mg M1 This mark 1s given for a comparison of
13 13 F oz with the component of weight
lﬂlﬂ;g is the component of the weight
parallel to the slope
Thus A4 will not mowve Al This mark 1= given for a fully justified
and correct conclusion
(c) | Have the model consider air resistance Bl This mark 1= given for one correct
refinement stated
Hawve the model use an extensible string Bl This mark 1= given for one correct
refinement stated
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Q4.
Question Scheme Marks | AOs
Mark parts (a) and (b) together
(a) Equation of motion for 4 M1 33
Imgsing —F —T =3ma Al 1.1b
(2)
() FEesolve perpendicular to the plane M1 34
R=3mgcosa Al 1.1b
1
F=_R Bl 1.2
6
Equation of motion for # OR  for whole system M1 33
T —mg =ma OR 3mgsina—F—mg =3ma+ma Al 1.1b
Complete method to solve for a DM1 3.1b
1 .
a=—g-= Al# 22a
10 £
(7
(c) =1
| ~
/‘f'
7 Bl |11
Lx’/ >
f
e g acceleration (of B) 15 constant; dependent on first B1 DB1 24
(2)
@ e.g. the tensions in the two equations of motion would be different. B1 .
2.8
Tension on 4 would be different to tension on B --a
(1)
(12 marks)
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]3]
BE

QSs.
ﬁﬂaségn Scheme Marks
(@)
T—Sgsina =5a e
I5g-T'=15a M1 A1
solving for a M1
a=06g -
solving for T M1
T'=06g . [8]
(b)
For Q- 5g — N=3a M1 A1
N=2g Al ft. (3)
(c)
90° - &
( ) 90° -
F=12Tcos( ) o
12gcos 26.56.. Al f.t.
] . ~105N AL (O)
[16]
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Q6.

Lo, S5cheme Marks
Humber
(a) )
(Pl 1 Z; tan9=%
—yi S
N F su:u?:E
o 12
Gl cosf=—
kg 3g 13
o
ig
ForA: 7g—T=Ta M1 A1
For B: parallel to plane T — F —3gsin & =3a M1 A1
perpendicular to plane R =3gcos® M1 A1
F=uR=3gcosf@=2gcosf M1
Ehmimating T, 7g—F —3gsmm & =10a D1
Equation 1 da: 7Tg—2gx o 3 ) 7 - 4g =10 Dm1
uation i g and a: 7g — ——3g—=Tg—g=4g=10a
g g—-28 13 g 13 g 13 g £
a:TgoeorlQ or 392 Al
2
(10)
(b) | After 1 m.
1 1 2 £
v =u +2as, v =042x—x1 M1
J
v=28 Al
2)
(¢)| -(F+3g sinf)=3a M1
2 3 = 3 : 3 3 Al
—x »—-+ ¥H— = =—3a, a=—
3 o 13 = 13 = =
v=u+ at, 0 = 2.8 — 98¢, D1
t :% oe. 0.29.0.286 Al

[16]
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Q7.

QS.
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Question Scheme Marks
Number
(@) Inextensible string Bl (1)
() 4mg—-T = 4ma MIAL
T -2mgsina—F=2ma MI1Al (4)
F=025R Bl
(©) R=2mgcosa Bl
cosa=0.8 or sina=0.6 -
Elmmating R.F and T M1
a=04g=3092 Al (5)
v’ =2 x04gh
(d) . & M1
-2mgsma—F =2ma’ M1
a'=-08g Al
0°=08gh—2x08g xs it
s=05h -\l
XY =05h+h=15h Al
(6)
16
Question Scheme Marks
Number
(a) R=4gcosc M1 Al
T-0.5g=0.5a M1 Al
4gsma—-T—-F=4a M1 Al
(OR: 4gsina—F-0.5g=45a)
1 ; 4 3 -
F=—R: sin@=— Of Ccosa=— B1: Bl
2 5 5
Elininating @ or finding a i
Solving for I’ (must have had an a) :\,11
2g . -
= TN or 6.5N or 6.53N Al
11
(b) (90—
Magnitude = ZTcos[ 90’ a] M1 Al
)
2g 3
=2x — x — (0.94868..)
3 m AlftonT
[ 40 ) Al 4
=N or 124N | 7& @
. :ho, 15
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