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1 B1

Conservation of momentum at %

5xh %00 M1 | Take moments about 4

(h=)0.48m Al
3

Question Answer Marks Guidance
2(1) —15sinf = 15sinf — 2¢g M1 | Use v =u + at vertically

(0=)41.8 Al

2
2(ii) . M1 | v=vertical velocity
Vertically: ==+tan 20
15cos

v=(£)4.07 Al

—4.07=15sin41.8 — gt M1 | Use v =u + at vertically

(t=)1.41s Al
4
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3(i B1 | AG
@ 0.25vﬂ =—k’x? > vﬂ = —4kv*x?
dx dx
1
3(ii) dv __ak Ix_zdx M1 | Attempt to integrate
v
Al
Inv= ﬁ(+c)
X
x=0.8,v=3 hence c=1n3 - 5k Al | Finds ¢
lnv=ﬁ+ln3—5k Mi
X
kg, Al
V= 3( * j
5
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4(1) x =30c0s60¢ B1 | Use horizontal motion
2 B1 2
y=30sin607 — s Uses=ut+ % vertically
30sin 60x 552 M1 | Attempt to eliminate t
Y= 3000560 (30c0s60)’
2 Al
y=1.73x—-0.0222 x> or y = \/Ex—%
4
4(ii M1
(i1) xX=yor tan45==2
X
L= 173 0.0222x of 1 = \g_i M1 | x common to all three terms
45
x=32.9 Al
3
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53 -
(1) T2 9%(0.8—0.6) M1 Use T =M Note OP — .0.4
0.6 l sin 30

T=3N Al

0.3a=3-0.3gsin30 M1 | Use Newton’s Second Law along the slope

a=5ms"’ Al
4

5(it) . 9e M1 | Note the maximum speed is at the equilibrium position
0.3gsin30=—
0.6
e=0.1 Al
—06)? 2 B1
EPE — 9%(0.8—0.6) 9x0.1
2x0.6 2%x0.6
2 _ 2 2 M1 | Set up a 4 term energy equation
0.3v" _9x(0.8-0.6)" 9x0.1 —0.3gx0.1sin30
2 2x0.6 2x0.6

v=0.707 ms™" Al

5
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6(1) 032 + 72 = 0.5% hence r=0.4 B1 | Use Pythagoras’s theorem
8x0.4=32ms" Bl | Use v=ro
2
6(ii 3 3 B1 | Resolve verticall
@ Ax=—-Bx==0.3g Y
5 5
4 03x3.22 M1A1 | Use Newton’s Second Law horizontally

Axg Bx§:03x§x040r

M1 | Attempt to solve for B

B=23N Al
S— M1
2.3= —46(02 L) Use T= % and attempt to solve
L=0.476 m or 10 Al
21
7
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7(1) BG=03m B1 | G is the CoM vertically above B. M is the mid-point of AB and £
is v the point vertically below C on AB extended.
M . . . .
ME=3%02=06and tan A — CE _09 U§e of similar triangles and trigonometry of a right angled
AE 08 triangle
A=48.4° Al | AG
3
7(ii) C=— 0.9 Z120(41..) B1 | Use trigonometry of a right angled triangle
sin48.4
18 x1.2041=04W M1 | Moments about A
W=542N Al
3
7(iii) H=18sin4 = 18sin48.4 (= 13.46) B1 | Resolve horizontally
V=542 —18cos48.4 (=42.25) B1ft | Resolve vertically
_13.46 M1 | Use F = uR
a 42.25
4=0319 Al | Accept 0.32
4
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