1@)(@i | MLT? B1 Allow kgms™
) 1
(i) B1 For mL*
(T)=(MLT?)* (L) (ML) M1
Powersof M: a+y=0
of L atp-r=0 M2 For three equations
of T: -2a=1 Give M1 for one equation
a=-3, p=1, y=3 A2 Give Al for one correct
6
(i) | kR o7 = kR, o7 M1
1 1
Fioh=FK2l Al Equation relating F,, F,, I, 1,
OR F“” is constant M1
F is proportional to 12 Al or equivalent
2.0
F, =90 x 172 M1
=250 (N) Al
4
(b)) | 27 _ 00 a1
w
w=200x
Maximum speed is Aw = 0.018 x 2007 M1
_ -1
=113 (ms™) Al Accept 3.67
3
(i) | Using v? = w?(A? — x?) M1
82 - (2007)2(0.018% - x2) 'IZ\/Ill Substituting values
x=0.0127 (m) AL
4
OR v=3.67c0s(2007t) =8 M1
when 2007t =0.785 Al Condone the use of degrees in
(t=0.001249) this part
x =0.018sin(2007~ t) = 0.0185in(0.785) M1
=0.0127 Al

PMT



2 (a) 2z -6 27 x 3.8x10°
= =2.618x10 _EEXOORY (o
0= ( ) B1 or v A 10° (=994.8)
2
Acceleration a=re? (or )
r M1
=2.604x1073
Force is ma=7.5x10% x 2.604 x107
=1.95x10% (N) M1 MO for F —mg =ma etc
Al Accept 1.9x10% or 2.0x10%
4
Change in PE is mg(3.5 - 4sin 6) Bl or as separate terms
(b)(1) |By conservation of energy
Lmv? = mg(3.5 - 4sin0) M1
2 -
V' =68.6-78.4sin0 Al Accept 7g —8gsing
3
(i) _ v2
0.2x9.3sn¢ - R=0.2x— M1 Radial equation of motion (3
terms)
1.965in 0 — R = 0.05(68.6 — 78.4sin 6) M1 o _
R — 5.885in 0 — 3.43 Al Substituting from part (i)
El
4| Correctly obtained
(iii) |When ¢=40°, v*=1821 M1 or 0.2gsin40 - R=ma
2
. . Vo 5
Radial acceleration is T_4.55 (ms™) Al Accept 4.5 or 4.6
Tangential acceleration is 9.8cos40 i M1 MO for a=mgcos40 etc
=751 (ms™
(ms™) Al
4
(iv) | Leaves surface when R=0 M1
singd = 343
~ 5.88 M1
=351 Alcao |Accept 36°, 0.62 rad
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3() | 2 o8-
15><O.8—12><9.8 M1
A =2205 (N) E1
2
(i1) | 2205 M1 Equation of motion including
a=51.45 (ms?)
Al
3| Accept 51 or 52
(iii) Loss of EE is & x 2205, c2 (=1837.5) M1 Calculating elastic energy
2715 ' Al
By conservation of energy M1 Equation involving EE and PE
12x9.8xh=1837.5 F1
h=15.625
OA=20-h=4.375 (m) Al
5
OR 12x9.8x5+1x12xv? =18375 M1 Equation involving EE, PE and
v2 =208.25 KE
0=20825-2x9.8x H F1
H =10.625
OA=15-H =4.375 (m) Al
(iv) 2205 A
T——15 (0.8+x) B1 0I‘T-|(x0+x)
M1 Equation of motion with three
2
12 9.8—%25(0.8+ X) :12(;—;( terms i 2
Al or mg—T(X0+X)=mdt—2
g — _12.25x provided that mg = Ii X, appears
dt
E1l somewhere
4| Correctly obtained
No marks for just writing
2205 d’x . .
-2~ x=12—= or just usin
5 ae : g
the formula o? = -
ml
If x is clearly measured
upwards, treat as a mis-read
v) M1 For cos(v12.25t) or sin(y12.25t)
X =4.2c0s(3.5t) Al
Rope becomes slack when x=-0.8
4.2 cos(3.5t) =-0.8 M1
t=0.504 (s) Al Accept 0.50 or 0.51
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4 (i)

2 2
16
jydx:J (4 — x?)dx =[4x—%x3] (=?) B1
0 0
2
.[xydx:j x(4 — x%) dx
0 M1
-l [ =)
_ 4 Al
X~
3
=075 M1
El Correctly obtained
2
'[;yzdx=j%(16—8x2+x4)dx M1
0
2 128
=[8x—‘3‘x3+%5]o ( E) Al
S e
OR J.yxdyzj ya/4 -y dy
0
) M1 Valid method of integration
3 5 3 57°
{—%v(“—wz—%(“—wzl Al or [ -5(4-y)2 +£(4-y)?
0
___________ e
V=15 M1
3
=16 .
El Correctly obtained
9 SR If % is omitted, marks for y
are M1A0MOEO
(i) | ; _12x0+65x0.75+65x2.75 M1 For 6.5x0.75+6.5x 2.75
12+65+65 M1 Using (3 m)x =3 mx
:%2091
25 Al
_ 12x0+65x16+6.5x1.6 . _
y= o M1 Using (3 m)y =3 my
_208 g
25
Al
5
(iii) M1 For CM vertically below A
M1 For trig in a triangle containing
ang - 2-091 (= 1.09 ) 6, or finding the gradient of AG
4-0832 ~ 3.168 Al Correct expression for tang or
tan(90 — 6)
f=190 Al Accept 0.33 rad
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