PMT

Question
Number

Scheme

(b)

3g-T=3a

T'-2gcos60=2qa (T-g=2a)

Marks Notes

M1 Eqn of motion for Q: must have the correct terms
but condone sign errors

Al Correct equation

M1 Eqn of motion for P: must have the correct terms
but condone sign errors. Weight must be resolved.

Al Correct equation

Allow M1A1 for 3g—2gcos60 =5a in place of either of these two equations

Zigxo_é:%

v:%Bg oe involving g

Vi=2x

DMI1

Al

M1
Al (8)

M1

Al (2)

Use an exact method to solve for a (i.e. not the
equation solver on their calculator). Dependent on
the first 2 M marks or the M for the combined
equation.

Given answer derived correctly from exact
working.

Use given acceleration to solve for 7.

accept 18 or 17.6

Use the given acceleration to find the speed

Accept 22 0r2.17




PMT

Question

Number Scheme Marks Notes
(c) String slack: accel of P (up plane) = —gcos60 = 7%g Bl
2 Use of v* =u” + 2as or equivalent for their
0="28 Lo M1 ; 2g
5 acceleration # =
gl SR o Al
5 g 5
Total dist=1.08 m Alft 0.6 + their 0.48
(C]
278
(d) 0:'5' 3g *5“ (0=2.17-4.9) Ml Use of v =u +at or equivalent with their
; 4,/3g 04426 acceleration :tz?gto find #.
“ 5 & aes
=044 or 0443 Al (2) | only
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Question Sbiesinges Marks Notes
Number
7.(a) F=025k Bl
sin@ =3 or cosa =% Use of correct trig ratios for & or f
sin # =% orcosff =1 Bl
R=4g cosa (31.36) Normal reaction on P
M1  |Condone trig confusion (using & )
Correct equation
Al
Equation of motion for P. Requires all 3 terms.
T+F=4gsina Condone consistent trig confusion
Ml Condone an acceleration not equated to 0 :
I'+F—4gsina=4a
(T +7.84= 23‘52) (T = 15,68) Al Correct equation
Equation of motion for O
T =mgsin f Condone trig confusion
Ml Condone an acceleration not equated to 0:
T —mgsin f=—ma
- Correct equation
(T'=7.84m) N
Solve for m DM Dependent on the 3 preceding M marks
Not available if their equations used a # 0
=2 Al

NB Condone a whole system equation 4gsina — F = mgsin £ followed by m =2 for 6/6

M2 for an equation with all 3 terms. Condon trig confusion. Condone an acceleration = 0

A2 (-1 each error) for a correct equation:

(10)

7.(b) - = T Complete method for finding £ in terms of 7'
F=~NT"+T" or 2T cos45°or Mi < -
cos45 Accept (R;;) +(R\_)
Correct expression in T’
Al
Substitute their T"into a correct expression
DMI1 |Dependent on the previous M mark
8g Watch out - resolving vertically 1s not a correct
= ‘/5? =22 or222 (N) Al method and gives 21.9 N.
4
7.(c) Along the angle bisector at the pulley Or equivalent - accept angle + arrow shown on
Bl (1) |diagram. (8.1° to downward vertical)

Do not accept a bearing
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Marks

Notes

5a

Scheme

AT
r 2
P

iy

L]

N.B. If they use 3m AND 5m
consistently, can score for (a), (b)
and (c),

Max M1AO in (a)

Max M1AO DM1 A0 in (b)

Max M1AO in (c).

Max BIM1IA1ftM1AO in (d).

Equation of motion for P

Ml

Require all terms. Condone sign
erTors

T'-3g=3a oe

Al

Correct unsimplified equation

2]

5b

Equation of motion for

Ml

Require all terms. Condone sign
CITOTS

Q:5¢g-T=5a oe

Al

Second correct equation.

Condone combined equation
5g—3g =(5+3)a in place of one
of the above

Solve for T

DMI

Dependent on both previous M
marks, for solving for T.

N.B. They could solve using a
calculator, in which case this DM
could be implied by a correct
answer.

=368

Al

Accept % oe or 37

N.B. Must be a numerical value.
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5c

Force on pulley =2T

Ml

Correct for their T, provided T'= 0

F=735

Alft

Accept lﬁTg or 74 (not 73.6), ft on

their T value.
N.B. Must be a numerical value.

5d

Useofa=£ oe

121
Bl

Must be used in (d).

Complete method to find v or v* with
a#g

M1

MO if s = 8 is used

vV =2xax?2 [v1=2x%x2)

Alft

Correct unsimplified equation in v
or v2. ft on their a # +g

Speed at ground

Ml

Complete method witha=1g ,

s =8, and a calculated v* at s = 2,
condone sign errors.

w'=v' +2xgx8
w=12.9(13)(ms ')

Al

Jsfor2sf

N.B. Only penalise overaccuracy
after g = 9.8, ONCE for the whole
question.

[5]
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Question Scheme Marks
Number
8(a)
14°=2a x 0.5=>a=196 ms”’ Ml Al
3g—'l':3am‘ —3a M1 Al
T=235Nor24 N Al (5)
(b) ,
I'=uR Bl
R=2gcosa M1 Al
T—-2gsina—F=2aor —2a M1 Al Al
=05 DMI Al (8)
13
Notes
8(a) First M1 for using one or more suvat formulae to produce an equation in a only
First Al for 1.96 (or -1.96 but only if correctly used in the second equation, in which
case they could score 5/5)
Second M1 for resolving vertically for O (correct no. of terms but condone sign errors)
Second A1 for a correct equation provided @ used consistently in their two equations (but
a does not need to be substituted) N.B. If they haven’t found a value for a, the Al can be
scored for either 3a or — 3a in the equation of motion.
Third A1 for 23.5 or 24
(b) Bl for I = R seen

First M1 for resolving perpendicular to the plane (correct no. of terms with 2g resolved)
First Al for a correct equation ( M1AO for R = mgcos x)

Second M1 for resolving parallel to the plane (correct no. of terms with 2g resolved but
condone sign errors)

Second A1 and third Al for a correct equation (A1AO0 for one error) N.B. Neither 7 nor F
nor a needs to be substituted.

Third M1 dependent on both previous M marks, for solving for gi(a numerical value)

Fourth Al for £/=0.5 (AO for 0.499)




8a | Equation of motion for P M1 | Dimensionally correct.
Need all terms. Condone sign

N.B. In (a) and (b), for both equations of eITors.

motion, must be using the correct mass to N.B. Allow if a 1s used instead

score the M mark. 1
of —g

5
1 Al Correct only.

T —kMg = 5 kMg N.B. A0 if a is used here
unless subsequently is replaced
by %g at any stage in the
question.

2
8b | Another equation of motion M1 | Condone whole system
equation.
N.B. Allow if a is used instead
of 1
58
) g or equivalent in either case.
For ©: Mg -T'= 5 Me N.B. A0 if a is used here
OR Al unless subsequently is replaced
1
For system: 3Mg — kMg = %(kM +3M)g by ;g at any stage.
Obtain k=2 Al Correct only
3)
8c | Complete method to obtain equation in T M1 _
only Use of their k=2 and/or M
1 = 0.5 in their equation of
c.g T—g:§g motion for P or O
3 Condone sign eITors.

OR 1.5g—T:§><0.5g

Use of force =2T M1 Their 7 must be substituted.
Independent M mark.

12— 240r235(N) R 2 Sfor?i;fonly

5 Allow I goe
3)
8d | Complete method to obtain the speed of 9 | M1

when it hits the ground, must be using

az%g ands =25

e.g v= /2x%gx2.5

Condone sign errors.




Any of these but allow 3.1 or

V= :——3.13049...
J_ J5 AL | petter
Condone sign errors, v does
15 (0 4— (—v)) M1 not need to be substituted.
N.B. Allow use of 3M, M or
0.5 for mass.
=415(0.4+.[g) oe Al | Orwith /g =3.1 or better
Obtain 5.3 or 5.30 (Ns) Al 2 sfor 3 sfonly
3
8e | Use of suvat with correct acceleration to M1 | Complete suvat method to find
find an equation in #, OR ¢, only. an equation in a relevant time.
e.g. For 1,, any of : Condone sign errors.
Je=tet N.B. If using their v (/g )
2.5=3xign from part (d), it must have
5 5= 1 ( 0+ \f;)ﬁ come from a correct method.
N.B. t, may have been found
= “/_I >< gt in (d) but must be used in (e) to
gain credit.
OR
e.g. For t,
0= \/,E—gfz
or any other complete method
e.g. find s (0.5) and use it to find ¢,
Any of these but allow t
Obtain ¢, :i:ﬁ:l.SSﬁl.. g 1
\/E 7 = 1.6 or better
NS Al
OR = 1 N> =0.319438.. OR Any of these but allow
] \/E 7 t,=0.3 or better
Complete correct method for total time = Correct use of suvar and
Ml ;
Lt correct accelerations
1.9(s)or1.92(s) Al | 2sfor3sfonly
4)

a7




Least value1s 1.2

4)

Question Scheme Marks Notes
8. (a)
R=mg Bl Resolve vertically at Q
B1 Use of F=uR
F= 1 R se 0 u
2
T—F=ma M1 quation of motion for Q
o missing/additional terms
Condone sign error(s)
Al
2mgsina—T =2ma M1 quation of motion for P
o missing/additional terms
Condone sign error(s) and sin/cos confusion
Al
(i) dM 1 Solve fora or T
Dependent on 2 correct equations (one of
which could be for the whole system)
2 Al T t
a= 18 =23o0r 229 ms™ (1 Of £ COmee
30
(i) 7= Tmg mg dM1  Solve for second unknown
T30 +7 [Dependent on 2 correct equations (one of
which could be for the whole system)
_llmg Al Both correct
15 (10) |Accept T =7.2m or better
(b) —0— - - M1 : .
a=0=>2mgsina-T=0 Use equation of motion of P to find T.
=>T=6f;rg Al |(11.76m)
o 6mg dM 1 [For Q, T < uR . Dependent on preceding M
Hmg = 5 Condone use of 7= uR
. Al
Least value 1s 1.2 @)
(b) alt 2mgsing —uR=0 M1A1 [Using the combined equation
6
gmg = umg M1 Substitute for trig and R and solve
Al
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