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Page 2 Mark Scheme: Teachers’ version Syllabus Paper
Pre-U — May/June 2011 9795 02
1 0 (X, +X,+X,)-,+Y,+Y,+Y,) ~N((3x30-4x20),3x9+4x4)) |BLBI [2]
i.e. N(10,43)
ii - MI1A1
@ _0-10_ 1 555)  (Accept 1520 1.53)
i
P(X, +X,+X,>Y,+Y,+Y,+7,) = 0936 Al [3]
2 @ L1205, 12257 12258 1225% 12.25° MIAI
P(X<5)= e 1225 +12.20+ o + 3 + Al + 51
=0.0174 Al [3]
ii - MI1A1
(i) . 5.5-12.25 1929
3.5
P(X < 5) (from tables) =1 -0.9731 =0.0269 (Allow 0.027(0)) Al [3]
(iii) Result is not reliable (error is approximately 50%). Bl
The mean is not large enough. B1 [2]
3 i MIA1 2
(i) (a) . 156.88+123.97 _1221 (AG) (2]
15+10-2
() x,=307 Xx,=334 Bl
v=23 1,(0.975)=2.069 BIBI1
95% confidence limits are:
1 MIATY
(33.4-30.7) £2.069%x3.494, | —+ —
15 10
95% confidence interval is: (—0.252, 5.65) (Accept—0.251 for LB) Al [6]
(i) Since 0 € CI there is not enough evidence to suggest that the claim is valid. MI1A1Y [2]
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(@ , M1
2)_ X o
E(x?)=[ e dr
I El x MIAL
= |-x% 9} +J‘ 2xe Ydx
0
L 0
r <" x M1
= —2x0€9} + [ 260 2dr
0
L 0
= —2926_9:|
L 0
= 20° Al [5]
@) ET)= 0’ v
B(T) = Efe(X,” + X,> 4.t X, Ml
= KB+ B 4+ BXD) Al
= knE(X?)
= 0° =2knb’ Ml
Al 5
g= [5]
2n
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i * Ml
O PX=r=q"p >M@)=) ¢ " pe”
1
* Al
=L (ge'y
q
t s Al [3]
g l-ge' 1-g¢'
(i) (2) —ge')pe' + pe' ge' ’ M
M'(f) = (I-ge')pe -:‘i?e qe _ pet :
(1-ge’) (1-ge’)
M1Al
E(X)=M'(0)=—2 _ :%:l
(-9 p~ »p
(b) _ t\2 t te1_ t t M1
M (f) = (-ge’) .pe +2pe4(l q¢’)qe
(1-ge")
, S 12p° +2¢ 1+ Al
E(X?)=M"(0) =2 4p 9_°7 - q_ Zq (acf)
p p p
_ MI1Al 7
Var(X) = 1+2q —Lz = iz or ! 2p (OE) 7]
p p p
(ii) (u=6 and o’ =30 (orazm) Bl
Py -6 <30)=Pr <11) MI
Al [3]

11
=1- (éj =0.865
6
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@ x x B1B1
F(x):_[zdx:{ﬁ} =2 [0<x<£j
07 Tl 7« 2
in! BIB1
= Gy =2 Y 0<y<l
b MI1A1 [6]
dG O<y<l
:>g(y)=a= 1=y (AG)
Otherwise
OR
V4 . Bl
For X NU(O’EJ and y =sinx
i BI
[ Ze=1
0
x=0=y=0 and x:%:yzl
dy dx 1 1 MI1A1
—=COSX—=>—= =
dx dy cosx 1-?
12 1 Al
—. dy=1
J.O V4 ,1 _yZ 4
2 Al [6]
T, O<y<l
f(y) =1 21— y? TG
Otherwise
0
(ii) (a) [ 2 gl MI
0 4 /1_y2 2
2 . 1 MI1A1
—arcsin M = —
V4 2
MI1A1 5
M = sin(zj L (CAO) ]
4)" %
(b) 12 Ml
E(Y)= '[O—.Ldy
T 1= y2
1 MI1A1 3
=_£[,/1_y2} :E (CAO) [3]
T 0 T
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(i) Uses conservation of energy:
0 oy _ | > . » MIA1
0.3x10x1.5(cos40” —cos75") = Ex 0.3v™ where speed is vms™.
=v=390 (AG) (g=9.8 gets M1A1AO0). Al (3]
(i) Transverse component = — gsin40° = —6.428 = —6.43 ms™ (Ignore sign). Bl
2 B1
Radial component = Yo % =10.1(4) ms”
r .
Magnitude of acceleration = \/(6.4282 +10.14*) =12.0 ms™ BIN [3]
() (@  Component of velocity perpendicular to wall = 0.4 x 7sin 60°  (=2.425) MIAI (2]
(b) Uses impulse = change in momentum. M1
|Im| = 0.3(7sin 60° + 0.4 x 7sin 60) = 2.55 Ns Al [2]
(i) Magnitude of velocity = \/(7 c0s60”)* +(0.4x7sin60°)* =4.26 ms™". MIAl
: 0 MI1A1 [4]
Direction = tan ™ M =34.7°
7 cos 60
@ v, =(10sin42")i+(10cos42")j and v, =15i
4,V =(10sin42° —15)i+ (10cos42°)j (Accept —8.31i + 7.43j)). MI1Al (2]
(ii) r, =(10sin42")ti+(10cos42°)tj and r, =154 +13j
Yz =(10sin42° —15)fi+ (10cos42° t —13)j MIAI (2]
(Accept —8.31ti + [7.43t — 13]j).
(iii) By considering relative motion, one object is taken to be at rest and the other | Bl [1]
moving relative to it. Hence, when closest together, the relative position vector
is perpendicular to the relative velocity vector; (i.e. dot product = 0).
(iv)  r,.,v, =(10sin42° —15)’t+10cos42°(10cos42° t —13) =0 MIAI
= (100sin” 42° —300sin42° +225)t +100cos* 42° t —130cos42° =0
° MI1Al [4]
t= [30cos42 =0.777 or 47 minutes (i.e. 1247)

(325-300sin 42°)
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10 i 2 MI1A1
® 1, = % , where T is the tension in AP (or BP)
_ Al
T, = M , where T, is the tension in the other string.
10x=30-10x=>x=1.5
So AP is 3.5 metres. Al [4]
(ii) Apply Newton II:
10(1.5- . MI1A1
01.5-y) 20(.5+y) 055
1 2
= y=-40y (=>a=+440 ) (AG) Al [3]
(iii) Use y =acosat MI1Al
—0.5=cos(~40t) (a=1)
2 MI1A1 4
2 A= =—" (=0331) 4]
3 3710
11 (i) Take x and y axes along and perpendicular to plane.
y=Vsinft-0.5gcosat’ Mi
. 2V sin@ MI1A1
y=0onlanding = ¢=
gcosa
2Vsind) 1 . Wsing)’ MIAI
x=vcosd ——gsina (up plane).
gcosa 2 gcosa
27 si . Al (6]
=>Xx= V—Slzne(cos fcosa —sindsin a) (AG)
gcos’ a
() 20 2%ging Bl [1]
LG(cos fcosa +sinfsina) (down plane).
gcos” o
(iii) 4(cosfcosa —sinfsina) =cos@cosa +sinfsina MI1A1Y
= 3cosfcosa =5sinfsina
M1
= =5tanéf
tan o
AlAl [5]

=tanf=12=60=502"° (Allow tan"'1.2 or 0.876 rad.)
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12 . . 400000 Bl
Driving force at speed v is N
v
MI1A1
Resistive forces total 20000 + 25000010 = 25000 (No penalty for g=9.8
here.)
At maximum speed these are equal
MIAI 5
400000 =25000=v=16ms". (Allow 16.1 from g=9.8) 5]
v
(ii) Apply Newton II
MI1A1
400000 25000 = 250000\)& = 16 -1= lOvﬂ
v dx v dx
2 MIAIY
:>i jdxz j d dv:>L dx = I(—v—l6+ 256 Jdv
10 16—v 10 16—v
2 M1
== =Y 16v-256In16 -+ ¢
10 2
v=6 when x=0=c¢=114+256In10 (703.5)  (acf) (Or use of | MIA1
limits)
X 5 Ml
= 0 =114+256In10—-72-192-2561In4 =2561n ) —150 when
v=12.
= x =846 (AWRT) Al 9]
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