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January 2018
Q Scheme Marks Notes
3(a) 36a>(6) 6a’(1) 30a°(5) BI Mass ratios for a valid combination of
14a shapes
3a — x Distance from OD or equivalent for a
3 53 5 Bl valid combination of shapes
a a
BI Distance from OA or equivalent for a
valid combination of shapes
l4a  __ Moments equation for a horizontal or
6x3a-1x 3 SX M]  [vertical axis or a vector equation
or 6x3a—1x5a =55 combining both. For a valid dissection.
_ 8a Al One correct distance
= X =—
3
— 13a Al Both distances correct
Y7
(6)
3(a) 12a° 6a’ 12a° 30a°
alt 1
a 10a 4a X
3
3a —
3a 4a —
) y
3(b) c
6a-y
¥—2a Trig ratio of a relevant angle
6=tan"!| < M1
=)
1 ( 4) (x-2a expression for the required angle for their
a=tan | — |—tan Y. v
3 6a—7 DM1 |x,y
(6a—7F (3 Correct unsimplified substituted
or tan (f Y J —tan (ZJ expression
3 A 1ft
(or 90—60—tan™' —J
4
o =42° Al The Q asks for the answer to the nearest
degree.
4

See over page



Raiyad Reza
Typewriter
Disclaimer: This pdf can be used or distributed for non-profit purpose. It is against owners will that you use this for profit making or any other source(s) of income. 


January 2018

Q Scheme Marks Notes
3{]3) Cprre&l:t Iélg[g()d for lengths of all three sides of W \/2701a \/25363 s,
alt |triangle 775\ 205 @
Correct use of cosine rule M1
2701 2536 Correct unsimplified for their values of
25+ ——- .
225 225 the correct distances
cosa = 2701 ATft
2x5%, [——
225
o =42° Al The Q asks for the answer to the nearest
degree.
4

[10]




June 2018

Question

Number Scheme Marks
10Qr 2 9 2 9 2 o1
4a Area ratios: 9¢ :Za :sza (4.1.5) Bl
Distances from AC: a,%(,;?) Bl
Moments about AC: 4><a+1x2=5)7 MI1AIft
2
y = %a (Given Answer) | Al cso
(&)
. . 3
4b Distances from vertical through B: 0, 5 a(,x) BI
OR:
Moments about vertical axis through B: lx%a =5% Ml
_ 3
X=—a
N.B. You may see X = 3.3q (if distances measured from A4)
or X =2.7a (if distances measured from C)
B
3a 2.1a N
0.3a
A C
Required angle ABG :45°+6 (for their X ; e.g. if X <0, then 45°-0) | M1
X 1
Method for @ : tan8 = 9% (-;J MIAft
Ja——
10
45° +tan™' (%j = 53° nearest degree Al
@)
[12]

Notes for Qu4

4(a)

First B1 for correct (unsimplified) area ratios seen

Second B1 for correct distances from AC (or from any parallel line)
First M1 for a ‘moments’ equation about AC (or any parallel line)

First A1ft for a correct equation, ft on their ‘distances” and ‘masses’.
Second Al cso for a correct GIVEN ANSWER with no errors seen

N.B.
Allow equivalent vector equation for two moments equations.




June 2018

Question
Number

Scheme

Marks

4(b)

BI for correct distances from vertical through B (or from any parallel
line) (May be seen in (a)) Allow missing @’s if they recover

First M1 for ‘moments’ equation about vertical axis through B (or from
any parallel line) (May be seen in (a))

First Al for a correct X (allow recovery of missing a’s)

Second M1 for use of correct angle ( e.g. 45°+8 or 45°—@ if using tan
method) oe

Third M1 for appropriate equation in @ only, using their X and ?—g

Second Alft for a correct equation
Third Al for 53° (nearest degree)

ALTERNATIVE:

BI for correct distances from vertical through B (or from any parallel
line) (May be seen in (a)) Allow missing a’s if they recover

First M1 for a dim correct moments equation about vertical axis through
B (or from any parallel line) (May be seen in (a))

First Al for a correct ¥ (allow recovery of missing a’s)

Second M1 for identifying correct angle (4BG =« )
Third M1 for use of cos rule on triangle ABG to give equation in &

only, using their ¥ and ?—g

Second Alft for a correct equation
Third Al for 53° (nearest degree)

OR:

BI1 for correct distances from vertical through B (or from any parallel
line) (May be seen in (a)) Allow missing a’s if they recover

First M1 for a dim correct moments equation about vertical axis through
B (or from any parallel line) (May be seen in (a))

First A1l for a correct ¥ (allow recovery of missing a@’s)

Second M1 for use of angle ABG = angle ABC - angle GBC

Third M1 for use of cos rule on triangle GBC to find angle GBC, using

their X and 9_a
10

Second A1ft for a correct equation
Third Al for 53° (nearest degree)




October 2018

Q Scheme Marks Notes
aed | FomdB | FromAE
rectangle Wt |1 , %a
)
Triangle- |9, | ha-3a+da |0
5a ~d
)
Tringlet |9, | ho-dota |La
_a-
)
L W' (¥ ]
mass fato: 3/{19:913& Bl
21
Horizontal distances: Bl | From 4B or from a parallel axis
o o S ) _ Negd all terms and dimensionally correct
Moments about A 3kx7—5x(k—l)a+5x(k—2)a:3kr Ml Y ——
Al | Correct unsimplified equation in ¥
Ka_ga:y@ g:(k-_%)a Al | Orequivalent
)Yk
0)
Sb | Vertical distances Bl | From AE or from a parallel axus
Moments dout AF- %X%a_%mgxza: 3 M Need all terms and dimensionally correct
Correct unsimplified equation n .
A Distance from BD :i—i(k—l)
O a 3(k+1)a .
—t==3y, y=—— Al | Orequivalent
Ty q
i
[fthere is a triangle "missing", the total marks available for the
question are BOBIMIADAD BIMIADAD MIMIMIAQ(7/13)
See over for alternative working




October 2018

Q Scheme Marks Notes
Alternative working for parts (a) and (b)
mass | FromAB | FromAE
rectangle 3(1{_3)(,3 l ]
-(H)a i
2 ]
[iangle 2x2a3 (/(-3){”“ i
]
L Yoo | ¥ J
k-3
Moments about 45: }(k—ﬂX%WXU{—z)a:}k?
Moments about AF: 3(/{—3)x%a+9x2a =3y
S E:yt(lf—}):}(hl] for their values Ml
Simplify to 3 term quadraticin k. - 3k-6=0 DMI | Dependent on preceding M1
Solve for k=3i A DMI" | Dependent on preceding Ml
k=437 only Al | The Qasks for 3 sf
4
1]




January 2019

Q Scheme Marks Notes

Require all terms. Dimensionally correct.

1 | Moments about x-axis (or parallel axis) M1 }
Condone sign errors

3mx8+mx0+2mx—-2=6mx2k Al Correct unsimplified equation

Require all terms. Dimensionally correct.

Moments about y-axis (or parallel axis) Ml Condone sign errors

3mxa+mx—4+2mx5=6mxk Al Correct unsimplified equation

Eliminate £ and solve fora: 6a+12=20, a= 4

Al Or equivalent. 1.3 or better

()

Require all terms. Dimensionally correct.

1alt | Form vector equation in £ and a M1 ;
Condone sign errors
a -4 5 k Or equivalent
3 + +2 =6 d . )
m[S} m( 0 J m[—Z} m(ﬂj Al Correct unsimplified equation

Use components from dimensionally correct M1 Seen or implied

equation to form two separate equations Condone processing errors
=3a+6=06k . .. .

Al Pair of correct unsimplified equations
20=12k

Eliminate £ and solve fora: 6a+12=20, a=

Al 1.3 or better

)

[5]




January 2019

Q Scheme Marks Notes
large small L
4a Mass ratio 167 4 127 Bl Correct ratios and distances
c of m from B 4a 3a X

Or equivalent from another point. Require
Moments about B: 167 x4a—4xx3a=12rxx M1 all terms. Condone sign errors.
Dimensionally correct.

Al Correct unsimplified

4q—12 2a 1 _ ‘ \ ‘
- a12 “- 51 2a B —3a “Given Answer* Al Obtain given answer from correct working

4)

For all alternative moments equations the

4b distances must relate to the stated point

Moments about B: ) . :
M1 Require all terms. Dimensionally correct.

?a cos @x M = 4\2acos(45+0)x M (1+k) Condone sign errors

Unsimplified equation with at most one
error

Al

Al Correct unsimplified

Substitute for trig and solve:

E ‘F[I e gJ o

13 10

?:1+k , k :? Al (3.3 or better)
5]
4b Moments about B- M1 Require all terms. Dimensionally correct.
alt Condone sign errors
Ea cosOx M — acosdx M (1 N k) Al Unsimplified equation with at most one
3 error
Al Correct unsimplified
: - . 1
(Substitute for trig and) solve for &: ?3 =1+k , DMI1
10
k=— Al (3.3 or better)

3




January 2019

Q Scheme Marks Notes
4b Moments about O: M Require all terms. Dimensionally correct.
alt Condone sign errors
1 e .
3% M +kM x4a=(kM +M)x Al Unsimplified equation, at most one error
1 .
(k+1)x = [4k - gja Al Correct unsimplified
x 3 DMI
oD 4
_10
=3 — (3.3 or better) Al
4b NewcofmatGwhereﬁztanﬂ , OG=3a M1
alt oD
Moments about G: Mg| 3a+ al)_ kMg (4a -3a) DMI Require all terms. Dimensionally correct.
3 Condone sign errors
Al Unsimplified equation, at most one error
Al Correct unsimplified
= ? (3.3 or better) Al
4b NewcofmatGwhere%:tanB , OG =3a M1
alt oD
Moments about D: . . :
a DMI Require all terms. Dimensionally correct.
Mg(3a i+ EJ cos & = kMg (4a—3a)cos @ Condone sign errors
Al Unsimplified equation, at most one error
Al Correct unsimplified
:E (3.3 or better) Al
4b Moments about G: M| £+ 06 | = kv (4a-0G) M Require all terms. Dimensionally correct.
alt 3 Condone sign errors
Al Unsimplified equation, at most one error
12k -1
0G(1+k) = [ ] [ oa=2UZE=D) ] Corret unsimplified
3(k+1)
% = 5 DM1
op 4°
k= 10 Al
3

Other alternatives:

Moments equation: MIATAI

Use angle and solve for k: M1A1

9]




January 2020

Question Scheme Marks
Number
4(a) Moments about AC M1
18><3a—2n'><8a+272'(3a+&1):18)7 Al
2 3z RYs
NB: valid to use 18x32a—27rx d+2x(3a+d)=18y for d # 0 without
stating value for d
Use of d =0= M0
(27a+67a=18y) Al
The same incorrect distance used twice in place of ;g—a 1S one error
T
The same incorrect area for the semicircle used twice is one error.
9+27x Al 3
27a+6ra=18y = y= . a *
4b MX+kM x6a=(1+k)M X, M1
3a+6ak=(1+k)x, o.e. Al
My=(1+k)My, M1
9+2
(1+k)7, =—"q Al
B For their second equation they could use tan¢ and their X, or y, to form
an expression for y, or X,
X, 6(3a + 6ak
tang=>-2 _ 3 _6(3ar+6ak) DMI
2y, 2 (9+27)a
T 1 .
= k =——— or equivalent Al (6)
12 8
Notes
M1 All terms. Dimensionally correct. Condone sign errors
Al Unsimplified equation with at most one error.
Al Correct unsimplified equation
Al Obtain given answer from sufficient correct exact working. Must see a separate conclusion
for y.
NB _ 2(3+6k)a
eg Y, =———"—
S5k
DM1 | Form equation in & and solve for £.Dependent on the previous 2 M marks.
Al

k=0.137 (0.14) or better See over for alternative solution to 4(b)




January 2020

Question
Number Scheme Marks
4(b) Distance of original ¢ of m from vertical through A4 M1
alt
[9+2ﬁa—2ajxsin¢{— \/6(2:@3)5!} Al
6 26
Distance of additional particle from vertical through 4 M1
12a
6axc0s¢(:—j Al
NE
13(27 -3
mgxm:kmgxlza DM1
26 N
k=0.137 (0.14
(0.14) Al (6)
Notes [10]
M1
Al Or equivalent
M1 Distance of additional particle from vertical through A4
M1
Al Or equivalent
DM1 | Moments about 4
Dependent on the 2 previous M marks
Al (0.14 or better)




May 2020

Question | Solution Marks | Notes
Number
4a ABCD | PORV | RSTU | L
Mass
ratio 64 4 16 a4 Bl Correct mass ratios for their split
cofm
from 4a 2a Sa (d) Bl Correct distances from vertical axis
AD for their split
Must be multiples of @

M(4D) M1 Moments about AD or a parallel
axis. Need all terms and
dimensionally consistent.

64x4a—-4x2a—-16x5a=44d Al Correct unsimplified equation
Accept as part of a vector equation

168 42 Al* Obtain given answer from correct
—d=—-a=—a* workin
44 11 &
)
4b C of M of L lies at midpt of AC Bl Seen or implied
M(Mid pt 4B) M1 Use of moments to form equation in
k.
42 Al Correct unsimplified equation.
4 11 aM = 4akM Allow with a not seen
1 Al 0.05 or better (0.0454545..))
k= 2 Allow with a not seen
4)
4b C of M of L lies at midpt of AC Bl Seen or implied by use of X =y or
alt tan45° =1

Find X and y for system MI

From AB- EMa + 8akM = (1 +k)M)7 Correct unsimplified equations in

11 Al Xand y
4 .

From BC: l_f aM = (1 N k) Ve Allow with a not seen

42 46 1 Al Allow with a not seen

X=y=>—+8k=—2k=—

11 11 22
4b C of M of L lies at midpt of AC Bl Seen or implied in moments
alt equation
M1 Complete method for moments
If G is c of m of L then tan ABG = 42 and take abo FB
46 4
moments about B
8asin45°x kM Al Correct unsimplified equation in &
_ Ma~46” +42° sin(45° B ABG) Allow with a not seen
11
1 Al Allow with a not seen
=k=—
22
4b C of M of L lies at midpt of AC Bl Seen or implied in moments
alt equation




May 2020

Take moments about the centre of ABCD M1
Al Correct unsimplified equation in &k
22 P q
M x ;/1_ a=kM x 4\/5&: Allow with a not seen
ke 1 Al Allow with a not seen
22
[9]

—




January 2021

Question
Number

Scheme

Marks

Notes

2.

12a

Sa

Centre of mass of triangle is at G, where

Or equivalent. Seen or implied

2 40a
AG=8a Bl e.g.§x5a0089[= F] from AB
i 5 Or equivalent. Any correct trig ratio for an
sing = 13 Bl | angle in the triangle. Seen or implied

Dimensionally correct with resolved
component of their 8a

5
M(A): 13af” =W x8ax 13 Mi Condone sin/cos confusion.
If g appears, mark as an accuracy error
A1 | Correct substituted equation (any form)
_ 40w Al 0.24W or better

_169()

51




January 2021

Question Marks Notes
Number | Scheme
4 6mx3a+4mx4da+Smx2a=15mxy Moments about a horizontal axis.
M1 Terms dimensionally consistent.
Condone slip with «
Needs all terms. Condone sign errors
(44ma =15my) Al Correct unsimplified
44q Or equivalent. Correct for their axis
=15 tomB || 46a 16a
15 A —— from 4 Ts from E (CD)
3a Moments about a vertical axis
Smx=—+4dmxa=15mx . . .
2 M1 Terms dimensionally consistent.
Condone slip with «
Needs all terms. Condone sign errors
23ma
( ;- 15mx J Al Correct unsimplified
e 23a from E ( AB) 1 (2{/ equivalent. Correct for their axis
30 A 2’2 from C
30
23 Find a relevant angle using distances
% measured from B
— (Allow for tand = — )
15 23
C t for their dist from B.
_ E(: 0.261...) orref: or their distances from
88 Alft (MJ
vertical
0=1464...=15° Al From correct working. The question asks

for the answer to the nearest degree.

[9]

SR1: If a candidate has not used a in their working at all, marks as a misread. Maximum marks

available: MIAOAO MI1ATA1 MIAITA1

SR2: If a candidate has a in their working, but not as part of their values for X and y the maximum

marks available are M1A1A0 M1A1AO M1A1A1




May 2021

3a square | triangle | circle | T
mass 36 8 T 28—
¢ 7
from 3a —a 4a d
AD 3
Mass ratio Bl
Distances from AD or a parallel axis Bl
M(AD or parallel axis): M1 | Moments equation. Need all
terms and dimensionally correct.
Condone sign errors.
7 B Al Correct unsimplified equation
36x%3a -8 ga ~7x4a=(28-7)d for their parallel axis
[10851 —%a —4ra= (28—ﬁ)dJ
324-56-127  4(67-37) , | Al* | Obtain given answer from
d= 3(28-7) a= 3(28-7) a correct working
Distance from BC is
(236-67)a
3(28-1)
Allow 4/5 if seen.
)
3b M(A4): M1 | Complete method to form an
equation in k and W only
Dimensionally correct.
4(67- Al Correct unsimplified equation
X M a=kW x6a P 1
3(28-7)
k=0.51 Al Q asks for 2dp

(€]

8]




October 2021

Ja 1

2ax—
27 2a o
Use of (— —J Bl Seen or implied
42 T
Ix—
6
Moments about EC: M1 Dimensionally correct .
Condone use of a parallel axis
d 1 2a . &
ad x > =—7a’ x == xsin— Al Correct unsimplified equation
T
2 o
- [dz _ a_] a=-3d * Al* Obtain given answer from
3 correct working
“)
7b 2 2 2 2
Mass ratios a4 : a4 : a4 + 7a B1 Or equivalent. Seen or implied
V3 6 3
Moments about BC M1 Dimensionally correct _
Condone use of a parallel axis
I a 7 20 3 | Correct unsimplified.
F2 7 2 F ) A Follow their 22
3 s 3 Ju
. 6a
Distance from BC= y = ——F— Al Or equivalent ( y= LJ
6+37 2\3+7
Use of trig to find a relevant angle MIl
‘ 6 y Or equivalent correct
tan f° = ————x \/§ —J Alft | unsimplified equation for the
6+37 d required angle
0.74 or better
=0.737 74
£ =0.737(0.74) Al 42.2° implies correct method
(@)

[11]




January 2022

6a | Mass ratio
24a:25a:77m:7a(7+7r] B1 Correct ratio seen or implied
Moments about AE Need all terms, with their masses
Ml and horizontal distances
Allow use of a parallel axis.
14
25axza+77m><—a Al
T Correct unsimplified equation
=Ta (7 + 7.?) d
71
37612 =Ta(7+x)d
Obtain given answer from correct
53 .
>d=———a * INT. working
2 (7 + 71') Condone if they call it x
[4]
6b | Centre of mass of semicircle lies 7a “vertically Bl Seen or implied
below” 4 e.g. 17a above E
Moments about “horizontal” axis through 4: Or a parallel axis. Need all terms,
Ml . . .
with their masses and distances.
24ax12a+25ax12a+TraxTa
» (7 N JT) » Al Correct unsimplified equation
49a(12+7z')( 7a(12+7r)) Any equivalent form.
y= = 84+17x
7(7“‘”) T+7x Al Accept 7751 from E
+ 7T

NB: A candidate might have a vector equation in (a) which provides evidence for some or all

or the first 4 marks in (b).

Use trig to find relevant angle
(9 or 90— 9) in a triangle with d

DM1 | and 4 (must now be working with
vertical distance of C of M from
A)
Dependent on first M
R . o Dependent on the previous M1.
@”=tan -¢ DM1 | Complete method for the required
angle
a=2.2 Al 2.2 or better (2.22...)
[7]

(1D




May 2022

been asked for the distance here.

7a POUV | URST | ORU | total
Mtf?ss 9¢° | 36a° | 184* | 63a* || B1 | Correct mass ratios (1:4:2:7)
ratio
[;;ZPI:?CQEITH ent|  3a | 3a 2a d Bl Correct displagements from OT
2 or a parallel axis seen or
implied. Signs consistent
(or a parallel axis)
Equation for moments about Q7 M1 | Dimensionally correct.
Condone sign errors
18x2a +36x3a—9><37a =63d Or equivalent
34 Al Correct unsimplified equation
(4(1 +12a - 5" 7dJ Check consistent in a.
294 261a Obtain given answer from
i 204 correct working. Need to see at
= 2 7 = 2 63 |= 14 * Al* | least one interim step with all
the a terms collected.
Check a is in final answer.
3]
7b | Condone if “a” is missing throughout the working in part (b) because they have not

Vertical distances from Q:
3a

> 6a(=3a+3a),2a,(v) Bl | Seen or implied

From T 7.5a,3a, 7a
(Or a parallel axis)

Equation for moments about PQ M1 | Dimensionally correct.
Condone sign errors

9x32a+18><2a+36><6a=63v

34 Al Correct unsimplified equation
(7+2><2a+4x6a = 7v}
59a (67 17
y="24 (—a above T, 2% below U] Al | 4.2a orbetter (4.214...)

14 14

The working for (a) and (b) might be combined in a vector equation. The marks for

(b) are scored if the work 1s used in (b).

,,,,,,,,,,,,,,,,,,

M1

Use trig and their v to find a
relevant angle
Allow for 90°-26.17...°




May 2022

0°=tan"' 2 —tan" (Q]

Use their v to find the required

Final A1 as above

59 ML angle (63.43.2-26.175.°)
0=373 Al | 37 or better
[7]
(12)
N
T
I
-
E=r) =0

| (14) |




October 2022

Q| Mark Scheme Marks | Marking guidance
L(a) | Mraxis) M1 | Need all terms. Dimensionally consistent. Condone
If m missing throughout
Accept as part of a vector equation
x-+xax=x(2) mMmd%k O x
_ Bk AL* | Obtain given result
x= = !
g
)

(b) | My axis) M1 | Need all terms. Dimensionally consistent. Might be seen as
part of a vector equation in (a). 1t does not score any marks
until referred o in part (b). Condone if m missing throughout,

Ix+x-+x=x5 Sn(3) dnk 9y

0 1440 A Correct unsimplified equation. Allow 1f m missing

o throughout,
0y= O
0 90
Form and solve equation in k Use therr y ndx +_=2y_ 3
DMI -
B+idk4 41 8 7) Dependent on the two preceding M marks
23
F=20 (113 Al | Correct answer only
]




October 2022

Allow use of a parallel axis. Terms dimensionally consistent.

M1 | Could be seen as part of a vector equation.
Condone error(s) in distance(s).
0 11
k0t ko= 1 (ymz +2ka2) AL | Correct unsimplified equation
0 210
l b+k
Y=ttg N e ot AI* | Obtain given answer from correct working
2 4

Allow use of a parallel axis. Terms dimensionally consistent.
Could be seen as part of a vector equation in (3) but needs to
be used here to score mark(s) i (b).

Condone error(s) in distance(s).

M [ working from VU they might asstume that ¢ of m of RST
lies on their axis. So long as they say that this is what they
have done (e.g. ina table of values) this can score
MIAOAOMIATFAQ.

| n
Yok sl i Al | Correct unsimplified equation
} i Cortectanswer )+ seen or implied
2o -2
4 Al e

Accept distance from VU=t 4 ¢
6=k




(October 2022

Or distance from TS=¢ __4
4

Use given ratio to form equation in & M1 | Correct use of given ratio. Allow reciprocal
7?(“_2)0— 4 Correct unsimplified equation using given x nd theiry k J-

== X A“'[ 25}"_ -

eg —hor
15 £ (6tha)
3
=>==k£( N Al | Correct only
6

0




January 2023

3a area distance from
AE Mass ratio correct
B1
rectangle 484> 4a
triangle 1842 84 —2a (: 60) B1 Distances from AE (or parallel axis)
correct
lamina 304
M(AE) Ml Allow use of a parallel axis. The moments
equation should include @ but condone if
the mass ratio does not include a factor of
a*. Dimensionally correct.
Correct unsimplified equation for their
48a° x4a—18a” x6a =30a’x Al axis.
Accept as part of a vector equation.
__ 84 14 Obtain given answer from correct working
X=—a=—a Al* . A .
30 5 (including correct use of a)
If they take moments about BD they get
d=52a Allow BIBIM1A1AQO if they
get this far.
5
3b | Find trig ratio of a relevant angle Ml Correct use of trig.
o 3a Correct equation for the required angle.
tand® =2 Al | (DONOT ISW: If they obtain 47 and then
use 90 — 47 = 43 they score M1A0AQ)
0=47 Al The Q asks for a whole number of degrees.

0.82 radians scores M1A1AQ

8)




May 2023

Question | Scheme | Marks | Notes

They must have a dissection for which they should know or find the position of the
centre of mass (e.g. triangles and rectangles). A false assumption about the position
of the centre of mass of a trapezium results in 0/5.

Correct distances
Large | Small | Small | Whole from PQ or a

tri tr1 tr1 parallel axis for
Dist 0 2y 2y d Bl their complete

PO dissection

Mass |27xy | 12xy | 12xy | 27xy B1 Correct mass ratios
ratio for a complete

dissection

Or a parallel axis.
Dimensionally
correct. Need all
non-zero terms and
Moments about PQ: M1 no extras. Condone
sign error(s). Allow
for +d

Check the logic
carefully.

3a

Correct unsimplified
equation. Allow for
+d

Allow for correct
distance from a
parallel axis

(27xyx0)—12xyx(—2y)+12xyx2y=27xyd | Al

48 16 Obtain given result
=—y=—y Al* from fully correct
27 0 working.

There are many different approaches to this.
NB If they are using a trapezium they must show method for the distance. For POBC the

: .8
correct value for distance centre of mass from PQ is ?y

Possible alternative moments equations include:

4 .
15xy % 8; +9xy x 3y +3xy x4y =27xyd using POBC, PODE and DEA
12xy X 2y + 15xy x == = 27xyd using PQ4 and POBC
2x3xyxy—=3xyxy+2x6xyx1.5y+2x3xyx2y =27xyd working from BC for the folded
figure.
2x3xyx2y+4x13xyx y+2x6xyx1.5y+3xy x4y =27xyd working down from PQ

| L 3]




May 2023

Question

Scheme

Marks

Notes

3b

Use of trigonometry

M1

Trig ratio for a relevant
angle

In their working they
need a valid attempt to
find @ or 90°—a.

=

o |
= <

tana =

64
81

Al

Correct unsimplified
equation in x and y

=>Xx==y

Al

Correct only.
(x=1.125y) (Accept
x=1.1y or better)

3)
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Question Scheme Mark | Notes
2a PQUY | RSTU | VYWXY
Mass 16a> | 2x44* | 2x44* || Bl Correct mass ratios (accept
From Bl 2:1:1)
PX 2a Sa a Correct vertical distances
Moments about PX or a parallel axis | M1 Dimensionally correct
equation.
All terms required
Allow for an equation within a
vector equation.
16a° x2a+8a’ x5a+8a” xa=32ad Correct unsimplified equation
5 Al Allow for an equation within a
(: (16+8+8)a”x d) vector equation.
or equivalent for a parallel axis Could have y for d here o.e.
5 Al1* [ Obtain given answer from
80a=32d =d = 5 * correct working. At least one
stage of simplifying the
moments equation is required.
e.g.32a’ +40a’ +8a’ seen,
or they might have simplified
the mass ratios at the start.
Must get to d = ... in the final
line
5]
2b Moments about PQ or a parallel axis | M1 Dimensionally correct
equation.
All terms required
160 x2a+8a>x3a+8a> x5a Alft | Unsimplified equation with at
most one error. Follow their
=(16+8+8)a” xh Al mass ratios.
or equivalent for a parallel axis Correct unsimplified equation
= h =3a from PQ Al a from YT, 3a from XW
The working for the first 4 marks must be seen or used in part (b)
Correct use of trig. to find the tangent | M1 With their 3a e.g.
of a relevant angle. and = 3
4=
tanf =2 Al Correct only
6]
2c Complete method to obtain an M1 | e.g. Moments about Q
equation in M and F Dimensionally correct
equation.
3axMg=4ax F Al | Correct unsimplified equation
Condone if @ missing
throughout
F =g Al | Correct only
3]
(14)
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4a If the division of the shape involves non-standard shapes (e.g. a trapezium) the centres of
mass must be quoted correctly or a correct method used to find the position to score any
marks.
rectangle -triangle +riangle
204> —942 242 B1 Correct mass ratios for a correct
- = division of the folded template and
20 3a 24 correct total of 20a”
or Bl Correct distances from 4D seen or
rectangle rectangle Double implied.
triangle BOBI is possible if they have
3a’ 8a’ 9a’ incorrect masses but a full set of
lg 2a 2a correct distances. e.g. if they use the
or - second alternative but have not
. . doubled the triangle. Or they might
rectangle trapezium | triangle h S :
> > ave a correct split with an error in
5a’ Fa za one of the areas or an incorrect (or
la B4 24 missing) total
or equivalent
Moments about AD or a parallel axis. M1 Dimensionally consistent.
All terms for a correct division of L
and no extras.
Accept as part of a vector equation
40a° — 277613 +94° =20a%d Al Correct unsimplified equation for
their axis. Allow for correct
or 2a’ +16a’ +18a’ =20a’d component in a vector equation.
or 2a’ + 84’ +9a’ =20a’d
71 . Al* | Obtain given answer from correct
d= Ea working. Need at least one line of
working to collect like terms e.g.
20d = %la Final answer must be
as printed i.e.d=....
[5]
4b Moments about § M1 A complete method to get an
equation in W and F only.
Need all terms and no extras.
Dimensionally consistent.
NB If they start by finding the centre of mass for the system they do not score marks until
they form the moments equation.
If they are clearly using moments about 4 (e.g. d and 4a used as distances in their equation)
this 1s MO unless they include the reaction at S and resolve to form the required equation.
If they say they are using moments about S and have just one incorrect distance allow
MIATAOAO
31 Al Unsimplified equation with at most
AW x—a+W x3a=F x5a one error
40 implified equation
or (4 +W)(2.22a—a) =5aF Al | Correctunsimplified eq
F—%W Al Accept 1.22Wor 1.2W
[4]
®




