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(lg\luestion Scheme Marks
umber
2
1. (a) A:jo(zx—xz)dx M1 Al
3
2] :
] 8 4
A=|:X2—€:| :4—525 * Cso Al (4)
0
(b) X=1 (by symmetry) Bl
4__1 2 _1 2
§y_EIy dX_E (2x—x*)"dx M1
_1 2 3 4
_EI(4X —4x° +x* )dx Al
1 A'—Xs—x“+x—5 Al
2| 3 5
4_ 1[ax , x¥1° 8
—y==|——-X'+—| =—
3 2| 3 5], 15
y —E><§—g accept exact equivalents | Al (5)
15 4 5
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2. @) Base  Cylinder Container
Mass ratios h’ 27h? 3zh’ Ratioof1:2:3 | Bl
h
y 0 — Bl
d 2
2w 2 h
3zh*xy =27h XE M1 Al
Leading to y= % h % cso | Al (5)
(b) Liquid Container  Total
Mass ratios M M 2M Ratioof1:1:2 | Bl
_ h h _
- - Bl
y 5 3 y
_ h h
M xy=Mx—+M x— M1 Al
2 3
y==h Al (5)
12
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3. (@) Atsurface
K
Ezmg = k:ng2 3 cso | M1A1 (2
. mgR’
(b) N2L mX =— w
dv  gR? d (1 2] gR®
Ve =2 or —| =V ===
dx X2 dx { 2 X M1
Ivmz—ngjizdx or 1y =—gR2ji2dx M1
X 2 X
2
lvz zﬂ (+C) Al
2 X
Xx=2R,v=0 = Cz—g—zR M1 Al
2
v2 = 2R -gR
2
At x=R, v2=2‘9’RR ~gR M1
v=+(gR) Al (7)
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4.
T cosé =mg M1 Al
2
« Tsing="" M1 Al
r
tan g = (Izr 2) or equivalent | p1 A1
—r
V2
tang=— Eliminating T M1
rg
r —ﬁ Eliminating &
\/(Iz—rz) rg M1
gr’=v’y(I*-r®) * cso | Al (9)
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5. (a) X=—w’Xx = 1=0"x0.04 (= w=5) M1 Al
T :2?” awrt 1.3 | Al (3)
(b) v'=0'(a’-x) = 0.2°=5"(a*-0.04*) ft their @ | M1 Alft
a= % accept exact equivalents or awrt 0.057 | Al (3)
(c) Using x=acosat
1a:acoscot ft their o [—| M1 Alft
5t=2
3
t=2 Al
15
T’:4t=j_:5r awrt 0.84 “— M1 A1 (5)
[11]
Alternative to (c)
Using x =asin wt
%a:asina)t ft their w —| M1 Alft
5t=2~
6
t=" Al
30
, A L |
T =T-4t=-2 awrt 0.84 M1 Al (5)
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6.
Vv
w
Q
U
(a) Energy %m(u ?—v*)=mga(1+cosa) M1 Al=Al
2
7 (T+) mgcosa="2 M1 Al
a
Leaves circle when T =0
2 — —
gc05a=U 20a-2gacosa Eliminating v M1
a
Leading to U?=ag(2+3cosa) * cso Al (7)
(b) Using conservation of energy from the lowest point of the surface
1
Em(uz—wz):mga M1 Al=Al
W?=U?’-2ag
Using cosw—i Wz—ag(2+ij—2ag M1
V3’ V3
=ag+3 * Cso Al (5)
[12]

Alternatives for (b) are given on the next page.
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6. Alternative to part (b) using conservation of energy from the point where P
loses contact with surface.
(VZ =agcosa =%j
\3
Energy %m(w2 ~V?)=mgacosa M1 Al
1 , 1 1
—m|W*—-——ag |=mgax— Al
2 ( i gj NE
Leading to W?=ag+3 %k Cso M1A1 (5
Alternative to part (b) using projectile motion from the point where P
loses contact with surface.
V2 =agcosa = ga
V3
J W? =V ?sin’ o +2gacosa
:iag(1—1j+29axi:8—\/3ag M1 Al
\3 3 N3 9
«— V, =V cosa Al
WZ:Wy2+VX2=¥ag+%ag\/3x%=ag\/3 * €SO M1AL (5
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7. @
AP =+((151)"+(21)") =25 M1 AL
cosa =2 B1
A(2.51-1.51
Hooke’s Law T= Q = Q M1 Al
1.51 3
A 2T cosa = mg (T :5%) M1 Al
A 4 2/ 5mg
2 X—X—= _— Ml
5
A= 15mg * cso | Al 9)
16
(b) A 1.51 B
h=+((3.91)" ~(151)°) =36l M1 Al
241
Energy lmv2+mgxh:2x15mg><( ) fttheirh | M1 Alft=Al
2 16  2x1.5l
Leading to v=0 %k cso | Al (6)
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