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Question Scheme Marks
number
1 v ﬂ =6-— 4 M1
dx
J.vdv=J'6—4x :%VZZGx—sz+c M1 Al
x=0,v=4= c=8 Al
v=0= 8+6-22=0 M1
4+3x-x°=0
4-x)(1+x)=0
£>0=) x=4 Al (6)
(6 marks)
2 w - 0.3 M1 Al
_ Al
2(110-1) - 05
/
= 5(100 ) = 3(110 ) M1
/=85cm Al (5
1= %;85 ~ 16.66 N M1 Al )
(7 marks)
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Scheme Marks
number
3.
OP = a\8 Bl
sz
R(«): Tsin@ = M1 Al
a8
pBa _mxdga oo BL ft.
3a a+/8
_ 7= 3mg M1 Al (6)
R(1): Tcosé + N =mg M1 Al
(20 marks)
4. (a) x - ¥ R(—): 0.2% =-5y cosé M1 Al
i 0 X
! P cosf = = M1
y
di y = ¥ =25 Al
i = SHM period _2r Al (5
5
b
®) d=2; maxspeed =low'=2x5=10m¢s M1 Al (2)
(©) x=2c0s % M1
Distance 3 m from start> x =-1 Bl
cos5=-1
= :ﬁ,t %s M1 Al 4)
(11 marks)
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number
2
5.() | Energy:1 x 2x 107 =2x 9.8x s+  x 120;"1 M1 AL Al
202+ 19.61 — 100 = 0 M1
. —196++/ (1967 + 4x 20x 100 M1
40
=1.7991..~ 1.8 (or 1.80) m Al (6
b 2 2
O i aurr=2x08x18+1 x —12022'3 Cix —12020'5 M1 AL AL
V=117 (3s.f) or12(2s.f)mis M1 Al (5)
(11 marks)
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number
6. .
@) A Radius of element %a Bl
h x2a2
Hencejn E xdx = ima’hxx | M1AL
0
2 a7
%nazhx)_g = 71'612 X M1
h 4 |
_ ra’h? M1
4
= X= %h Al (6
(b)
Volume of large cone £za’h =V
2 h
Volume of small cone 37 x ><E =2y
Volume ofS§ =1r
Volume v 14 114 M1 Al
CM from 4 3h % %(g) X B1 B1
Vx 2h —gV(ﬁJ = Iyx M1 Al
= X = % Al (7

(13 marks)
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7. (a) B /1 R Energy mv?= mu?+mga(l-cos@) | MLAL
v v2=1ga+ 2ga(l—cosO)
4 = 1 ga(5— 4 cosh) Al 3
mg
2
®) R(7): mgcos@ —R = my M1 Al
a
SOR =mg (3 cosl — 2 Al
- _ M1
cosd =0.9= R =mg(2.7 - 2.5)
= @2 >0 = P still on hemisphere Al 5
(©)
P leaves hemisphere wh&w 0= 3 cosd — 3 =0 = cosé = 2 M1 Al )
()
cosf =% = v2=1ga(5-4x 2) M1
- 5ga  _ [5&a
"6 Ve Al 2
(e)
At B, speed is given byw?=u?+2ga = Sga, v= :0)
2 2 M1 Al 2)
()
After leaving hemisphere, horizontal component of velocity remains
constant =, /Sﬁ — B1
5 /
6
CoS¢=
#= /_ 4 M1
= ¢ =61.2 or 61° to horizontal Al 3
(17 marks)
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