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A level Applied Paper 3B Mechanics Practice Paper M15 MARK SCHEME

Question 1
Question Scheme Marks
Number
@ 0% =19.6° —2x gH Ml
H =19.6m (20) Al @)
®) 147=19.6t—1gr M1 Al
£ —4t+3=0
(t-1)(t-3)=0 Tl
t=1or3; Answer2s Al: Al 3)
7
(b) (theith - 147)=%gt OR v=196"-2gx147=>v=(x)98 | Ml Al
t= and098-98¢=>t=1 Al
ALT1 Total = 2 x their 1 DM 1
=2s Al
(b) v=106"-2gx 147 M1
yv==08 Al
EITHER: -98=908-gT DMI1 Al
ALT 2/3 =2 Al
OR: 0=908t-%gr DMI1 Al
t=(0) or2 Al
Notes
(@ | M1 is for a complete method (which could involve use of two suvat

equations) for finding H 1.e. for an equation in H only. condone sign

errors
Al for 19.6 or 20 correctly obtained (2g is A0)

(b)

First M1 i1s for a quadratic equation in 7 only (where 7 1s time at 14.7
above O)

First Al for a correct equation

Second DM 1. dependent on first M1. for solving for ¢

Second Al for both values of #, 1 and 3.

N.B. If answer(s) are wrong or have come from an incorrect quadratic,
and the quadratic formula has been used. M1 can only be awarded if
there 1s clear evidence that the correct formula has been used. If their
expression is not correct for their quadratic. allow a slip but only if we
see an attempt to substitute into a stated correct formula.

Third Al for 2 s
N.B. Obtaining =1 at s = 14.7 (above O) only. can score max M1 Al
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Question 2

Question Scheme Marks
Number
(a)
A B1 (shape)
B1 (V)
()]
LT
>
(b)
(i) (id) )
7o oRLAn e RS M1 AL Al
£
(iii) t, =300—2V -4V =300—6V s MiAl  ©)
© 7(300+300—67) 1 | 1 M1 AlLfe
6300 = — : or S2WV+(300-6V)V +-4VV
7? —100V +2100=0 1‘:}11 &
(V-30)(¥-70)=0
V=300r70 & i
¥V =30 (<50)
13
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Notes

(a)

Bl for a trapezium with line starting and finishing on the f-axis
B1 for ¥ correctly marked

()

First M1 for a correct method

First Al for V/0.5 oe

Second Al for 7/0.25 oe

Second M1 for (300 — sum of previous answers) Allow 5 instead of
300.

Third Al for 300 — 6V oe

(c)

First M1 for using the area under the curve (distance travelled) to form
an equation in ¥ only. (Allow use of 6.3 but must see > used at least
once in their expression.)

First Al ft on their answers in (b) for a correct equation so must have
used 6300 not 6.3

Second Al for correct equation in form aV’ +bV+¢c=0

Second M1 for solving a 3 term quadratic. (Can be implied by correct
answers)

Second Al for either 30 or 70

Third A1 for 30 as final answer.

N.B. If answer(s) are wrong or have come from an incorrect quadratic,
and the quadratic formula 1s used. M1 can only be awarded if there 1s
clear evidence that the correct formula has been used. 1.e. we need to
see numbers substituted into a stated correct formula.
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Question 3
Question Scheme Marks
Number
@ T,+T,=85g
- M1 Al
OR M(A). 25gx25+60gx5=45xT,
OR M(C). T,x45+60gx05=25gx2
OR M(B). T,x5 + T.x05=25gx2.5
. M1 Al
OR M(G). T,x25+60gx2.5=2xT,
2
Td=ﬂ9g=44Nor 43.6N: T, =%=790N0r 789 N Al:A1  (6)
() M(C). 25gx2=Mgx0.5 M1 Al
(i) M =100 Al
(ii) T,=25g+100g MI Al
Notes
(@ | First M1 for a moments or vertical resolution equation. with correct no.

of terms and dimensionally correct.

First Al for a correct equation.

Second M1 for a moments equation, with correct no. of terms and
dimensionally correct.

Second Al for a correct equation.

Third Al for 44 (N) or 43.6 (N) or 40g/9

Fourth Al for 790 (N) or 789 (N) or 725g/9

Deduct 1 mark for inexact multiples of g

N.B. If they assume that both tensions are the same, can only score
max M1 in (a) for M(4) or M(C).

If a vertical resolution is used. please give marks for this equation
FIRST. If not. enter marks for each moments equation in the order in
which they appear.
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(b)

SCHEME CHANGE

B1 BECOMES THE FOURTH Al

First M1 for a moments equation with 74 =0

First Al for a correct equation

Second Al for M =100

Second M1 for a(nother) moments or vertical resolution equation with
I4=0

Third Al for a correct equation

Fourth Al (B1) for T¢=125g or 1230 (N) or 1200 (N)

N.B. Some candidates may need to solve 2 simult. equations in M and
Tc and so will earn the ‘equation’ marks before they earn Second and
Fourth A (B) marks.

If a vertical resolution is used. please give marks for this equation
SECOND. If not. enter marks for each moments equation in the order

i which they appear.

The possible equations are:
Tc=25g + Mg
M(C).25gx2=Mgx 0.5
M(4).25gx2.5+5Mg= 45 Tc
M(B).25gx2.5=Tcx 0.5
M(G). Tcx2=Mgx 2.5

Any two of these can each earn M1A1 (MO if incorrect no. of terms)
Then Second Al for M= 100
And Fourth Al (B1) for Tc = 125g or 1230 or 1200

N.B. No marks in (b) if they use any answers from (a) or M = 60
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Question 4
Question Scheme Marks
Number
T, cos55=T,cos35 M1 Al
% M1 Al
Tpsin55+T,sin35=2¢g
Mi
Elinunating 7, or TQ
T, =16Nor16.IN: T, =1INor 11.2N Al Al
-
ALT1 (Along RP) T, =2gcos35°=16Nor 16.IN MIMIALAI
('Along RQ‘) T,=2gcos55°=1INor 11.2N M1 Al Al

Notes

First M1 for resolving horizontally with correct no. of terms and both
Tpand Tp terms resolved. (MO if they assume Tp = Tp)

First Al for a correct equation.

Second M1 for resolving vertically with correct no. of terms and both
Tpand Tp terms resolved. (MO if they assume Tp = Tp)

Second Al for a correct equation.

Third M1 (independent) for eliminating either Tp or Tp

Third A1 for Tp =16 (N) or 16.1 (N)

Fourth Al for Top=11 (N)or11.2 (N)

N.B. If both are given to more than 3SF. deduct the third Al.

ALT1

Alternative 1 (resolving along each string)

First M2 for resolving along one of the strings (e.g. Tp=2gco0s35°)
First Al for a correct equation (Tp=2gsin35° scores M2A0AQ)
Third Al for Tp = 16 (N) or 16.1 (N)

Third M1 for resolving along the other string (e.g. Tp =2gcos55°)
Second Al for a correct equation (Tp =2gs51n55° scores M1AOAO)
Fourth Al for Tp =11 (N) or 11.2 (N)
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ALT2 | Alternative 2 (using a Triangle of Forces)

Both of the equations in Alternative 1 could come from using
sohcahtoa or The Sine Rule on a triangle of forces. so mark in the
same way.

Note that. in either case. once they have found either Tp or Tg . they
could then use Tp= Tp tan55° or To= Tp tan55° to find the other one.
(Note that both of these are equivalent to the horizontal resolution) or

Pythagoras.
e.g. Tp=2gcos35° M2 Furst Al
=16 (N) or 16.1 (N) Third Al
Tp=Tp tan35° or V{(22)’- (Tp)’} M1l Second Al
= 11 (N)or11.2 (N) Fourth Al

N.B. If they are clearly using The Sine Rule but have say 35° 55° and
80° in their triangle. all 3 M marks would be available and at most 1 A

mark
.
g T,=288% N AQAQ
- sin 80
1,=22583  \ 1) SecondAl A0
= s 35
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Question 5
s Scheme Marks
Number
a At rest when v=0: (21‘2 —9t+4)=0 M1
Solve for t. Dependent on the
=(2t-1)(t—-4). : :
( ) ) bl previous M1
Incorrect answers with no
1 4 Al method shown score MOAO
r= E :
[3]
b o dv _ X0 M1 Differentiate v to obtan'l a (at
dr least one power of ¢ going down)
Al Correct derivative
t=5, a=11(ms?) Al
[3]
2 9 Integrate v to obtain s
_ R 3 R 2 ; & )
¢ 5= .[ vt 3 d 2 e o It (at least one power of 7 going up)
Al
Correct strategy for their limits -
1 requires subtraction of the
Useof t=0,t=—,t=4,t=5 (and negative distance.
2 DM1 = :
B — O — Dependent on the previous M1
t=0,5=15) as limits in integrals and at least one positive solution
for t in (0.5) from (a)
1
[2.. 9, SN
= ==t +41(+15)
B 3 2 ' Jdo 5
4 Al NB: Ivdr scores MOAOAO
0

[2 5..95
- ;f —ET +4t(+15)

Yy

- ,
| 2p 2 +41(+15)
3 2 s
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23 40 55 5 (233
0. — == M E X
( e . ) 1912 = ) or better
=2 ﬁ @=19.4 (m)
24 24 24 Al
e 7 (35
15, 1_£(ﬁ}, = 5.83(3—') (5]
24\ 24 3 6 =
(11)
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Question 6
Question Scheme Marks
Number
(a) Forcrate, 55g—-473= 53a M1 Al
a=12ms> Al 3)
(b) For system. 35g+200g+7-150=255a M1 A2
M agnitude =2040 N or 2000 N Al
OR
For lift, 200g+473-150+x7T =200a M1 A2
M agnitude = 2040 N or 2000 N Al @)

Notes

(@ | M1 for an equation in @ only. with usual rules.
First Al for a correct equation
Second Al for 1.2 (ms™). Allow — 1.2 (m s) if appropriate

(® | M1 for an equation. in T and a . for the system or the lift only. with
usual rules. (a does not need to be a numerical value)

A2 (-1 each error) for a correct equation (Allow = T). We do not need
to see a numerical value for a.

Third A1 for 2040 (N) or 2000 (N)

N.B. In both parts of this question use the mass which is being used to
guide you as to which part of the system is being considered.
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Question 7
Question
Number Scheme Marks
(a) r=(-3i+4j) m Bl (1)
(b) 34=2T-3 or -12=4-5T M1 Al
T=32 Al 3)
(© r=(-3i+4j)+1(2i-5j) M1
v=(2i-5j) Al
speed = (22 +(-5')2) =29 =5.4ms™" or better Miat ()
Alt (o)
| =64 +(-16) =1723.. M1 Al
2
. speed = —l;';?’ =54 or better MLAL D
§0t9§
@ | Allow column vectors throughout. Bl for (-3i+4j) (m)
(b) M1 for a clear attempt at
either 3.4 (i)=(2T-3) (i) or -12(j)=(4-57)(j)
First Al for a correct equation (either) without i’s and j’s
Al for 3.2 oe
N.B. T=6':,l—_51,6] = 3.2 scores M1A1A1 BUT if RHS is not a single
2i—-35j
number. then MO. Also. if they get 3.2 and another value and don’t
clearly choose 3.2 then A0

www.naikermaths.com




(© | First M1 for a complete method for finding v
e.g. r=(-3i+4j)+1(2i-5j) sov=2i-5j
L _(B4i-12)-(3i+4))
OR: v= e T
OR: v=F _2i_5j
dt

First Al for 2i—5j : M1A1 can be awarded for 2i—5j only.
Second M1 for attempt to find magnitude of their v. i.e. 42 +(=5)
Second A1 for V29 or 5.4 or better

OR

First M1 for attempt to find distance travelled:
d= (-3-34) +(4—-12)

First Al if correct

Second M1 for theird / their T

Second A1l for V29 or 5.4 or better
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Question 8
Question Scheme Marks
Number
(a) R=4gcosa M1 Al
T'-0.5¢g=0.5a M1 Al
4gsma—-T—-F=4a M1 Al
(OR: 4gsma—-F-05g=45a)
F=1R; sinaf=i or cosaf=é BL.Bl
2 5 5
Eliminating a or finding a NI
Solving for ' (must have had an a) 1:\/11
2
= fN or 6.5N or 6.53N Al
(1)
(b) -
Magnitude = ZTCOS( 20 a] M1 Al
_2x2£ x 2 (0.94868.) Al fton T
3 \/ﬁ : on
(4 4g \ Al (C)]
=12Nor 124 7—
L J 15
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Notes

(a)

First M1 for resolving perp to plane, with usual criteria

First Al for a correct equation

Second M1 for resolving vertically. with usual criteria

Second Al for a correct equation. in terms of @ and T

Third M1 for resolving parallel to the slope. with usual criteria.

Third Al for a correct equation . in terms of @, Fand T

N.B. Their a could be UP the slope in which case all 4 marks for the 2
equations are available with —a replacing a. provided they are
consistent. If they are inconsistent. then assume the vertical resolution
1s the correct one and mark accordingly.

Either of the above two equations can be replaced by the “whole
system’ equation

N.B. If they use a = 0, in any of the above 3 equations, and they
use the equation to find T, they lose both marks for that equation,
and they lose the two M marks for eliminating and solving.

First B1 for F=1R seen or implied:

Second B1 for sina = 0.8 or cos @ = 0.6 seen or implied. Allow close
approximations if = 53.1°... used.

Fourth M1 independent for eliminating a or finding a.
Fifth M1 for solving for T but must have had an a.
Fourth Al for 2g/3. 6.5 or 6.53.

®)

First M1 for a complete method for finding the magnitude of the
resultant (N.B. MO if same tensions used)

2T cos(L il ,)_ a} Allow sin/cos confusion and allow 2T cos(%]

OR (T +Tsina) +(Tcosa) . Allow sin/cos confusion and allow
omission of V sign. but only if R?=....... is included

OR T?+T>-2T%cos(90° + @). Allow (90° — &) but must be cos and
and allow omission of V sign, but only if R2=....... 1s included

T'sin(90 + @)
) (90°—a\'

=3 )
be sin

First Al for correct expression in terms of 7 and «
Second Al. ft on their 7, for a ‘correct’ single numerical answer

Third Al cao for 12 (N) or 12.4 (N)

OR (Sine Rule) Allow sign errors in angles but must
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Question 9
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