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@) Use of N(25,25) (in either part) M1
15.5-25 M1A1
z=—-—=-19
P (< 15)=0.0287 Al
[4]
(ii) D(z)=0.95 = z=1.645 (Allow [1.64,1.65]) B1
x=0.5+25+5x1.645=33.725 (Allow for + 0.5) B1
= 34 narrowboats required. (CAO) B1
3]
i — — B1B1
® B~ [156,%} , G~ [160,%} (Can be implied by working.)
B-G-~N| 413 BIMIA1
144
z=2 _1:5‘) =1.254
— M1A1
144
1-¢(1.254) =0.1049 = 0.105(3sf)  (AWRT 0.105) Al
8]
(ii) Samples are taken from underlying normal distributions = distributions of sample B1
means are normal. 1]
i - M1A1
@) POX > 61X > 3) = (1-0.7622)
(1-0.2650) Al
=0.324
3]
(i) P(=< =c¢’(1-1)= % M1A1
=& =2(1+)=1=1n{2(1+1)} (AG) Al
[3]
(iii) Ay=1.60r1.7 B1
A =Inf2(1+ 2,)} mi
A=1.678(3dp) (Award B2 for correct answer with no working.) B3]
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() P: x,=4.0125 S.D.p.=0.73218 ... or 0.78273 ... (or variance) B1
0: %,=2.55 S.D.,=0.39895 ... or 0.43703 ... (or variance) Bl
52 = 4.28875+0.955 043697 MI1A1
8+6-2 B1
1,,(0.95)=1.782
90% confidence limits are:
1.4625+(1.782x0.66104...x /81 +67') (ft on 7 value.) MIALY
90% confidence interval is (0.826 ,2.10) (Accept 0.827 from ¢ =1.78.) Al
[8]
(ii) Distributions of broadband speeds are normal. B1
The populations have a common variance. B1
2]
i) (a /’c(5+3+2)=1:>k=i B1
10 1]
(b) | Modal value is —1. B1
1]
@ (@ | G,(= ﬁ(St‘1 +3+2¢%)* (ft on k value and also in (b):1st two lines.) B1Y
1]
' 1 -1 2 -2
() | G,()= %(SI +34+207) (=577 + 4r) MI1A1V
" 10 1
EN =G, (1)=——=—— Bl
H=a, 1) 0”3
" _ 1 —2 2 ~1 2 —3
G, ()= 0 {(-56~+ 41"+ (5 +3+2)(10F7° + 4)}
M1A1Y
Gy"(1)=i(1+10x14)=ﬂ:a2+i+l AlBI
50 50 25 5
(B1 for their o® + 17 = 11.)
N v 2.58(AWRT 2.58) Al
50 [8]
@@ 0 < 0 BIBI
x 2]
F(eR 5 0<x < 2
1 x >
(i) Y=X8-X)=8X-X’=16-Y=16-8X+X*=(4-X) (AG) M1Al
B1B1
G(y)=%{4—,/16—y},0sy<12 B1
1 [S]
g0 =00)= —,0=sy=<12 (AG)
4,16 -y
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(iii) . 1 . MI1A1
G (Median) = — = Median =7
2 2]
(iv) 12 y
EY)= | —=—d
) .[o 416 -y Y B1
! M1A1
Let 16 — y =u* (or any other valid substitution) E(Y) = Jj(S - Euz)du
37" 32 41 20
E(Y) {su—”—} =[32——}—[l6——} =2
6, 3 313 M1AL1
. 172 > 1 [5]
Or: |~ y(16-p)* | + jo (16-y)2dy (M1A1)
0
1 1 90
:[—12]{——(16—”2} == (M1A1)
3 3
0
21 5
Or: E(Y)= IOE(Sx —x%)dx (M1A1)
2
_ [2x2 _ lxﬂ _20 (M1A1)
6 |, 3
Work against gravity: 3 x 10° x 25 x 10 =750 000] M1A1
Let speed of delivery be v ms™.
7 %0.05% x 60v =3 MI1A1
ye— D -6366 or 2 Al
7x0.05° x60 V4
Kinetic energy %x 3x10° x 6.366> = (60792) Bl
M1A1
Power — 750000 + 60792 13.5kW "
60 %1000 8]
(0] 80=w’(a’ —4) B1
202 B1
64 = > (a® - 5)
2 —
Dividing: > =~ "% 5 4 292 4=3 MI1A1
4 a° -5
0=4, T=2—7T=£ seconds. AlAl
(i) _
-t _Lan [ 2] Lgin _ﬁ (=0.1824...+0.2102...)) Mi1A1
4 3) 4 3
Al
1
=t —t, =0.393, or — 7, seconds (3s
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@ v=4 v—:—2:>k=L Bl
16
—kv3=2vﬁ M1
dx
id)c=2.|‘—\fzd\z M1
16
x_2.. Al
16 v
1
x=0,v=4:>c=—5 Al
2_x 1 1 _x+8 (AG) Al
v 16 2 v 32 [6]
(ii) ZE: 32 M1
dt x+8
j'32d;—j8( +8)dx MIAl
0 B 0 X
P 8
32l:{x—+8x} =96
2 0
Al
=1t=3 [4]
Or
3
—v—=2ﬂ: Ldt=.[2v_3dv
16 dr 16
- %—i—c S (M1)
(=0 v=dme=-tm- L L L (M1)
16 16 16 v
=St+l=—= 2—(£j Al
v t+1 (AD)
16
x=8v+2=>4+—=1=3 (A1)
t+1
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10 | (i) Uses A4’s velocity perpendicular to 4V for closest approach. M1
Calculates relevant angle from (12, 16, 20) ~ (3, 4, 5) triangle. M1A1
4 Al
e.g. cos”' Egj =36.87°
Finds bearing: 300° + 36.87° = 337° (nearest degree). (4]
(ii) Magnitude of ,V; =+/20> —16> =12 MIA1
Uses distance triangle to find length of travel along relative path:
15c0s(120 — 53.13)° = 5.892 km M1A1
Time= 2892 x 60 =29.5 minutes M1A1
11 | () Conservation of energy:
so.00/ 2 - L) L,s,2 MI1A1
5 2) 2
V¥ =60=v=4/60  (=7.75) Al
Speed is 7.75 ms . Al
Resolving along string:
T—SOxizix60 M1A1
5 10
=T=70
Tension is 70N Al
(7]
(ii) Acceleration towards centre:
0 _¢ Bl
10
Newton II along tangent:
3 30
50><§=5a:>a=?=6 M1A1
Magnitude of acceleration
Al
6sec45°=6y2ms>  (AG) (CWO) [4]
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12 | (i) Let speed on AP be u and speed on PB be v.
Momentum: ucos@ = vsind (Method mark can be awarded in part (ii), if not M1A1
here)
NEL: eusind =vcosd  (Method mark can be awarded in part (ii), if not M1A1
here)
sind _ cosf 1
cosf sinf tan’@ mi
ool Al
? [6]
(ii) Momentum: ucos@ = vcos(135° — ) = vsin(fd — 45°) B1
2 .
NEL: gusme =vcos(d —45°) B1
Dividing: ztané’ _ c.osﬁcos45 +siné s'1n45 _ 1+tané DM1
3 sinf cos45° — cos@sin45°  tand —1
= 2(1*-1)=3+3t (wheret=tand) = 2/>-5t-3=0 Al
1 .. . _
2t+D)(t-3)=0=>r=3 or 3 Since Qisacute, @ =tan"'3 DM61A1
[6]

© Cambridge International Examinations 2013




