CcEc

Rewarding Learning

ADVANCED
General Certificate of Education
2012

www.xtrapapers.com

Mathematics

Assessment Unit M4
assessing

Module M4: Mechanics 4
[AMM41]

FRIDAY 22 JUNE, AFTERNOON

MARK
SCHEME

7127.01



www.xtrapapers.com

GCE ADVANCED/ADVANCED SUBSIDIARY (AS) MATHEMATICS
Introduction

The mark scheme normally provides the most popular solution to each question. Other solutions given
by candidates are evaluated and credit given as appropriate; these alternative methods are not usually
illustrated in the published mark scheme.

The marks awarded for each question are shown in the right hand column and they are prefixed by the
letters M, W and MW as appropriate. The key to the mark scheme is given below:

M indicates marks for correct method.
W indicates marks for working.
MW indicates marks for combined method and working.

The solution to a question gains marks for correct method and marks for an accurate working based on
this method. Where the method is not correct no marks can be given.

A later part of a question may require a candidate to use an answer obtained from an earlier part of the
same question. A candidate who gets the wrong answer to the earlier part and goes on to the later part is
naturally unaware that the wrong data is being used and is actually undertaking the solution of a parallel
problem from the point at which the error occurred. If such a candidate continues to apply correct method,
then the candidate’s individual working must be followed through from the error. If no further errors are
made, then the candidate is penalised only for the initial error. Solutions containing two or more working
or transcription errors are treated in the same way. This process is usually referred to as “follow-through
marking” and allows a candidate to gain credit for that part of a solution which follows a working or
transcription error.

Positive marking:

It is our intention to reward candidates for any demonstration of relevant knowledge, skills or
understanding. For this reason we adopt a policy of following through their answers, that is, having
penalised a candidate for an error, we mark the succeeding parts of the question using the candidate’s
value or answers and award marks accordingly.

Some common examples of this occur in the following cases:

(a) anumerical error in one entry in a table of values might lead to several answers being incorrect, but
these might not be essentially separate errors;

(b) readings taken from candidates’ inaccurate graphs may not agree with the answers expected but
might be consistent with the graphs drawn.

When the candidate misreads a question in such a way as to make the question easier only a proportion of
the marks will be available (based on the professional judgement of the examining team).
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A )
1 (@ (G M B 0.3P=0.5 x 30 MI Ml

P=§><30=50N Wl

(ii) at A, P and the tension in AC are in line and AB is L, to
their line of action .. no force is induced in AB as no other
force acts at A M1

(iii) at C T

R 7, sina=30 M1

T,=3%30 ><330 — 50N Wi

Alternative RN~ P=T , =350

R<—>T2=Tlcosa

= 37,=40N MW1
(b) Trig Values MW1
R<—»9><0.6+12><0.8—17x%:5.4+9.6—1520 MIW1
R19x08—12x06—8+17x5 =72-72-8+8=0 MW1
A
M A 12x09+8x1.5=10.8+12=22.8 Nm MIWI
zero/No Resultant force and non zero moment = couple M1 14
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2 (l) W= cAdv2 AVAILABLE
Lh.s. [w] = [M][L][T ?] MW1 MARKS

rh.s = [LA[M][L][LA[T 2] M1
= [MI[L][T ] Wi
i — p=t=Lxs M1
[P] = [M][L][T ?J[L][T ]

= [M][L[T ] Wi

(iii) [M][L°][T ] = [L*][M][L ¥][L7][ T ~]
— [My] [L2x 3y + z] [sz] MW1
equating indices M1
[M] y=1 Wi
[L] 2x—-3y+z=2 W1
[T] —z=-3 .. z=3 Wil

So2x—=3y+3=2
andx=1 MW1
s P=kAdv

_ kAdV3 _ kv MWI1

sy P
V) W=caa? = ¢

.. power to weight ratio oc v 12
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3 () —uU -0
-V, -V,
Newton v, —, =—%(O - u) = %u
Cons. Mom. prv, +2 piv, =0+ 2 plu
3y, = %u
1
V= El/l
Sov=u
(i) —uU -0
- -
wi Wy
Newton W, — W, = %u
Cons. Mom. kptw, + mw, = mu
_3
(1+k)wy= Su
__ 3u
T+ k)

and w,=w,_1ly
1 2—>5

3u 1 1
_1,< L
(iii) 2<1 N k) 2u 2u

3
2(1+k)<1

3<2(1+k)

1 <2k

1
k>3
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MIWI

MIWI

MW1

MW1

MW1

MW1

MW1

MW1

Ml

W1 12




4 (@) O=n -im’= mgr(1 —(—1)) = 2mgr

2
v=2lgr
(i) Re v R+ mgcosf = %2
0
=2mg(1 — cos 6)
R e R=mg(2 -3 cos 0)

(iii) R=mg(2-3cos0)=0

_2
cosl = 3
0 =48.189°
48.2°

(iv) « K.E.just=0 at A if A can be reached

In (ii) R can be negative and thrust out as well as in so bead can

complete the circle

* In (iii) the string cannot thrust out, it goes slack and so circular

motion ceases — it’s projectile motion then

. . 1
5 () cosa = sina = —
, V2
Re« ™ — Fcosa + Rsina
50
Rel mg = Rcosa — Fsina
F=uR
. v* _ uRcosa + Rsina
""490  Rcosa — uRsina
:}%ﬁ asa = 45°
v2:490(1+“)
1 —p

(ii) Since F'— —F then we replace u by —u

SO ut = 490(1 —,u)
1+u

(iii) V_§:<1+ﬂ>2

u 1 —p
3
22%23
u 3
v =3u
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MWI MARKS

Wi

MIM1W1
MW1

M1

W1
MW1
Ml

Ml 11

MW1
MIM1W1
MW1
MW1

Ml

W1
Ml

Wi

M1

W1 12




(iii)

7127.01

www.xtrapapers.com

M1 AVAILABLE
MARKS

MW1

Wi

MW1
W1

MW1

MW1

W1
MW1
Ml
MW1

Ml
W1

W1 14

Total 75




