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1 03x42  9¢? M1 | Set up an energy equation.
) = 2%056 Note the final velocity is zero.
Al
e=10.566 or 22
5
Distance=1.17 m Al
3
Question Answer Marks Guidance
2(1) Vcos30=40 M1 | Note V is the velocity of projection
V=462ms"" Al 80 8043
Allow — or ——
NE) 3
=23.1¢-517° BIFT S :
y=23.1t=51 Use s=ut+ % vertically. FT candidates half /" but not V=40
used
3
2(ii 2 M1
(@) = 23.1x  5x Attempt to eliminate t by substituting ¢ = = into answer to part
40 1600 4
(@
2 ) Al
y=0.577Tx——— ory=0.577x—-0.003125x
320
2
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3 0.5x4=05¢g-T M1 | Use Newton’s Second Law vertically
M1
r=2¢ Use T = A
0.6 [
Al
ol = 3x0.6 015
12
2 B1ft
EPE = 12x0.15° and distance fallen =0.6—0.5+0.15
2x0.6
52 ) 2 152 M1 | Set up a 4 term energy equation
0.5v7 _0.5%27 | 56(0.6-0.5+0.15)— 122015
2 2 2x0.6
v=2.85ms"! Al
6
Question Answer Marks Guidance
4(1) Velocity component vertically = + (Vsin60 — 3g) Bl | Usev=u+at
tan 30 30-Vsin60 M1 | Use trigonometry of a right angled triangle
an30=——
V cos 60
V=153 =26(.0)ms™" Al
3
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4(i1) 2 B1FT 2
y=26sn60x3— gx3 Use s=ut+ % vertically. Their V from part (i)
D? = (26sin60 x 3 —g x 3%)> + (26cos 60 x 3)2 M1 | Use Pythagoras’s Theorem
D=45(.0)m Al
3
Question Answer Marks Guidance
5(1) r=10.5sin30 (= 0.25 m) B1
Tcos30—Tcos70=0.4g M1 | Resolve vertically
T=17.6335.. Al
7.6335sin30 + 7.6335sin70 = 0.4 /0.25 Mi :
st st v Use Newton’s Second Law with a =~
,
v=2.62ms"' Al
5
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5(i1) Acos30 — Bcos70 = 0.4g and Asin30 + Bsin70 = 0.4 x 12* M1 | Resolves vertically and uses Newton’s Second Law with
x 0.5sin30 a=ro’

A1l | Both correct

M1 | Attempt to solve for 4 or B

A=8.82N Al
B=10.6N Al
5
Question Answer Marks Guidance
6(1) 0.9y dv 0,095 03 M1 | Use Newton’s Second Law horizontally
dx
Al | AG
v _045% 15
dx
2
6(ii) 1 M1 | Equate acceleration to zero
0=045x% —1.5
100 Al
xX=—-
9
2
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6(iii) 1 M1 | Attempt to integrate
[v dv=(0.45x% —1.5)dx
s 3 ; Al
2 =
% L0457 (e =032 —1 5x(+c)
2
100 : 100 M
2
0.3[_j _1.5[_j+c=o
9
50 Al
c=—
9
> 50 10 Al
=0, —>—sov>—
9 3
5
Question Answer Marks Guidance
(1) 1.8 B1
Rectangle: Area=1.2x1.8=2.16, y =7 =09
. . B1
Triangle(s): Area= 1.2x % =108, y= % =0.6
(2.16+1.08)Y=2.16 x0.9+1.08 x 0.6 M1 | Take moments about AD
Y=0.8m Al | AG
4
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7(ii) AGsin30=0.8 M1 | Use Trigonometry of a right angled triangle
AG=1.6m Al
2
7(iii) AD makes an angle of 40° or 20° with the vertical B1
Wx AGsinl0 =7 x 2.4c0s40 M1 | Take moments about 4
W=463N Al
Wx AGsin10="7 x 2.4c0s20 M1 | Take moments about 4
W=56.8N Al
5
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