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1 @| x= 4%90+7x90 M1 moment equation
4+7+8+11 Al correct equation
= 990 =33cm AG ) .
30 Al correct distance from correct working
(b)| y= 11>60+7x60 M1 moment equation
30 Al correct equation
1080
=——=36
30 em Al correct distance
(©) | tana=— M1 use of tan
33 AlF correct expression
a =475 AlF correct angle
follow through y from part (b).
Total
(02, June 2006)
2 (@) | (10x40)px5+(10x60) p x40 Ml
=(10x40+10x60) py M1
Al
y=26 cm Al
(b) | Symmetry of shape B1
(©
M1 Attempting subtraction leading to 13 cm
0 26 M1 Or inverted, must see 26
fan &= 13" Al Or inverted
6 =63 (63.4) Al Accept 117°
Total

(Q4, Jan 2007)
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3 (a) | Symmetry of the lamina about PQ E1l 1 Accept ‘mirror line’
(b) | Taking moments about AB:
600p x 15+ 100p x 35 MI1Al Condone lack of p
=700p% Al
X =17.857 =17.9cm Al 4 SC3 17.8
tané = 10 MIALl M1 f f tan@
(©) 17857 or use of tan
= 0.56
Angle is 29.2488... M1
=29° Al 4
Total 9
(Q2, June 2007)
4 K = 25x1+12x4+4x5
- 1+4+5 M1 Two terms on top correct (+third) and
denominator correct
_ 93
=1 or 9.3 Al
v = 10x1+7x4+18x5 M1
10
_ 128 _ _
= o o128 Al 4 | SC3forinterchanged X and Y
. Centre of massisat (9.3, 12.8)
Total 4
(03, June 2008)
5 (a) | Taking moments about AD:
8x 10+ 2x 15= 10X M1A1 M1 for moments and 1_termon|eft
correct and 1 term on right
v - 110
X ==
10
=1lcm Al 3
(b) | 5cm Bl 1
. (9-10 :
(©) | tan) 6= £ ie ( zb) M1 From areas; % — 6 =156 or 15.7
=0.2 Alft
Angleis tan™(0.2) M1
=11.3° A1ft 4
(d) | Centre of massisat middle of lamina E1l 1
Total 9

(Q4, Jan 2009)
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6 )?=3X15+1X7+6X8+10X12 M1AL M1 for at least 3 multiplication & addition
3+1+6+10
=@ or 11 Al
20
V=3><6+1><14+6><7+10><9 M1A1
20
_164 a5 AL 5 |C4 (10, 7.4) [omit lamina]
20 iee B2, B2
.. Centre of mass isat (11, 8.2)
Total 6
(Q2, Jan 2010)
7 (&) | Symmetry El 1 Only accept ‘ symmetry’
(b) | Moments about B:
04x4+01x8=05x X M1A1 M1 3terms, 2 correct
- _ 24
X = —
0.5
= 48cm Al 3
Total 4

(O3, June 2010)
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8 (a) | Moments about line AD:

5x30+4x10=9x X M1A1 M1 2 of 3 terms correct
_ 190
X=
9
=21.1cm Al 3

(b) | Moments about line AB:

5x15+4%x25=9x Yy M1A1 M1 2 of 3 terms correct
g= 15
9
y=194 Al 3 If moments about DC; 10.6 found SC2
M1 use of tan
© | tano= 80 o, 89 M1
175 ~ 194 Al Al use of 8.9 or 80 (30—(a))
=04571 Al Or 0.45876
Angleis tan™ 0.4571
= 24.6° Al 4 65.4° = M1A1 only
(d) | Moments about the line PR: M1
(or AD or BC)
80
30m=4x 20or 9><§ Al
m=28 Al 3
3
(e) | Centre of massisat middle of lamina El 1
Total 14
(Q4, Jan 2011)
9 g = 2x9+3x2+8x3+7x6 M1: Expression for X with no more than
2+3+8+7 M1 one error in the numerator and correct
denominator.
% Al: Correct distance.
=20 or 4.3 Al Accept 2 or 88 or equivalent.
7 = 2xB6+3x4+8x8+7x11 ML M1: Expressmn for Y with no more than
20 one error in the numerator and correct

denominator.
Al: Correct distance.
=165 5 g o5 Al 33

20 Accept — or 165 or equivalent
4 20 ,
.. Centre of mass is at (4.5, 8.25) AlF 5 Al: Correct coordinates; dependent on
M1 M1
Do not accept 28 etc at this stage.
SC4: For final answer (8.25, 4.5) award 4

marks.

Moments about B, (2.5, 4.25) SC2

Total 5

(Q2, June 2011)
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10 (a)(i) | Moments about AB:
16x4+04x%x8 =2xX M1Al M1 for 2 terms correct
x=4.8
Distance is 4.8 cm Al 3
(ii) | Moments about AD:
16x6+04x12 =2xy M1A1l M1 for 2 terms correct
y =72
Distance is 7.2 cm Al 3 SC2+SC2 for (a)(i) and (a)(ii) reversed
(b) | Moments about A:
16gx6+049gx12 =12xTpg M1A1 M1 for 1 side of equation
Or using above: moments about A
12 xTg =7.2 x2g  (ft for M marks)
Tg =1.2g=118N Al
Resolve vertically: To + Tg = 2g M1
Tao=08g=7.84N Al 5 1.2 and 0.8 is zero marks
If 11.8 and 7.8 as final answer, must lose
1 mark somewhere
Total 11
(Q3, June 2012)
11 (a) | Symmetry El 1
(b) | Moments about AB:
3000.15 + 1000.5 + 3000.15 = 7000. X M1A1 (condone lack of o)
9500 M1 needs correct total marks
700
95
= — orl3.6cm Al 3
(c) | Distance from HG is 16.4 cm Bl
15
tanf = ———— i
16.42857 M1 Seeing both 15,16.4 and tan
= 0.913043
0 = 42.3974° Al
0 = 42° [ 48° probably B1, M1]
Al 4 NB —11356 etc = 42° no marks
Total 8

(04, Jan 2013)






