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Pre-U — May/June 2012 9795 02
@) M, (@)= j: e“ke™dx (Limits Required) M1
=k I: e rdx =k I: e *)*dx (Limits not required) Ml
—k [ ~te-n)x k
= =—— (AG Al
k—t [e r: k—t ( ) [3]
. ' ' 1
(ii) M, (t):(k—t)z =EX)=M, (0)=; M1Al
" 2k ) " 2
M, ()= =>EX)=M, (0)=— MI1Al
X ( ) (k—t)3 ( ) X ( ) k2
(A1 ft if double sign error when differentiating twice, but CA0) Al
[5]
Alternatively:
! t 1 2,
MX(t)z(l—;j =1+;+F+"'=1+Et+k_2t +... MI1Al
1
E(X)=— Al
(X) .
2
E(Xz)ziz:Var(X):%—(lj =i2 MI1AI
(i) E(aX+bY)=u M1
E(aX +bY)=aE(X)+bE(Y) Ml
=au+3byu=pu=a+3b=1 Al
[3]
B . B . o> o>
(i)  Var(aX +bY)=a’Var(X)+b*Var(Y) =a’ — +4b> — Ml
n n
o’ o’ o’
=—(a’ +4b*)=—(1—-6b+9b> +4b*>) =—(1-6b+13b>) (AG) MIAI
n n n [3]
oo d Vo r 3
(iii) —Var(aX +bY)=-6+26b=0=b=— MIAI
db 13
2 2
:Varmin(a)?+b7):G—(l—6xi+l3x2j:40_ Al
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Pre-U — May/June 2012 9795 02
(i) x=1.675 B1
99% confidence limits are 1.675+£2.576 % (ft on wrong mean) MI1A1Y
99% confidence interval is (1.57, 1.78) (AWRT) Al
[4]
(ii) s5,=0.09215 or s,;=0.1009 B1
v=>5 = 1;(0.99) =4.032 B1
99% confidence limits are 1.675+4.032 x 0.1009 or 1.675+4.032x 0.09215 MI1ALl
V6 V5
99% confidence interval is (1.51, 1.84) (AWRT) Al
[3]
(iii)  Sensible comment referring to the fact that 1.8 is outside the 1st interval but Bl
inside 2nd. (ft on their CI’s.) [17| [10]
. G A N .
i) P(X=r)=e ' (may be implied by next line.) Bl
r
G (t) _ Z.O: ro_ S -1 (/’i't)l A A _At])
x@)=) p.t —Ze ——=¢ "¢ =¢ (AG) MIALI
0 0 r! [3]
(i) G, , ()= =" (X 1Y) ~ Po(l+p) M1Al
[2]
(iii) P([0,4]or[1,3]or[2,2])=0.2231 x0.1336 +0.3347 x 0.2138 + 0.2510 x B2,1,0
0.2565
PX<2 | X+Y=4)= 0.1657 MIA1Y
0.1954
= 0.848 (AWRT) Al
(S.C. If no marks earned in (iii), award B1 for P(X<2 ) =0.1657 if seen.) [5] | [10]
. 1 4
(@) np:100x§:20 and npq:20xg:16 BI
Standardisation in either (a) or (b) Ml
14.5-20 .
@ z=—=-1375=P(215)=0915 (AWFW [0.915,0.916]) AlVAlL
(ft on variance of 20)
12.5-20
(b) z=—=-1.875= P(<12)=1-0.9696 = 0.0304 AlAl
6
(AWFW [0.0303,0.0304]) 6]
(ii) mean=variance=36 = S.D.=6 B1
z=1.645 B1
1
(N + 2) -36 {
f >1.645 (Allow working with equality, but must be [N + 5] ) | M1A1
= N>4537 .. least N=46 Al
[5]| [11]
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Pre-U — May/June 2012 9795 02
@) Above x-axis between (0, 0) to (3, 0) B1
Correct concavity. (Do not condone parabolas.) B1
(2]
4 3 3 4 . e .
i u= 77 ) <3x -X )dx (Limits required.) Ml
4| x* x° ’
=—|3————| =138
27 { 4 s L AlAL
' 4 2
f'(x)=—(6x-3x")=0 MIAI
27
=x=0,2 .. Mode=2 Al
[6]
(iii) Mean less than mode in (ii) matches negative skew in sketch. Bl
[1]
(iv) P(|X - ,u| <o)= il (3x2 —x3)dx (Limits required.) Ml
27 2 '
4 {f XTA 0.64
=75 - = 0. AlAl
L4l 31| 1121
. . . . 75 3
(i) Tractive force = Resistance at maximum speed = —=10k =k ==. (AQG) B1
10 4 [1]
5 3 25 1
() F=ma=> 7———v:902 = ———v=30ﬂ (AG) (3 terms MI1A1
1% 4 dr \% 4 dr [2]
req. for M1)
to 7 120v
(iii) Ldt = L 007 dv M1
t=-60 - dv= [— 601n‘1 00— vzu7 (Limits not required) MIA1
3100-v* 3
91
=—-60In51+60In91 = 601n(§J (=34.7) seconds. MI1A1

[5]

8]
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x* =3 +8—2x3x8c0s135°= x=10.341 | M1Al
s1r31(9:sm1835 — 6=11.837° MIAL
Distances 3 (0 as in distance diagram.)
8
X
180° — (45°+11.837°) = 123.163° Bl
"y sing  sin123.163°
Velocities = = a =33.923°
Yelocities 40 50 M1Al
(a as in velocities diagram.)
60 40
123.163° Course is : (45°+ 11.837°) —33.923° =22.914°
Course is 023° (Bearing notation not required.) | Al
(81| I8
Alternative solution:
Equate easterly and northerly displacements at time ¢ hours, where @ is required
bearing:
Attempt at either equation M1
60cos 01 = 4+/2 + 401 /2}
60sin @1 =42 +3
o M1

Attempt to eliminate ¢.

- 2
Obtain e.g. (4v/2 +3)cos@ —4+/2sinf = 5(4\/5 +3) Al
or 8.656...cos@—5.656...sin@ =5.7712....
Rearrange to obtain cos(d +33.16) = 0.5580... Al
Solve: 6+ 33.16 =56.076... = 6=22.9 M1
Course is 023° (Bearing notation not required.) Al
(8] I8l
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9 () T cos 8 =mg (Must be seen to score in part (i).) B1
60=90° = mg=0 .. AP can never be horizontal. B1
~0<cosb<l1 :>T(: mg)>mg B1
cosd [3]
() 7sin 0=mlsinbz” = T=mla’ MIAI
(2]
iii h /
(i T—=mg:>T:K Bl
[ h
/
= mlg® =5 Bl
>w'h=g Bl
h=0.5=@ =+20 =4.47 Angular speed is 4.47 rad/s. B1
(Allow 4.43 from g =9.8.)
(411 191
10 (i) Let u denote speed of sphere QO before impact, v, and v, the speeds of spheres O
and P, respectively, after impact and a the angle between Q’s initial direction of
motion and the line of centres.
After impact, if moving perpendicularly, O moves perpendicular to line of
centres and P moves along line of centres. (Stated or implied.) B1
CLM: mucos a =0+ 3mv, or mu,=3my MI1AIl
NEL: eucosa=v, or eu,=v. Al
1
Se=— Al
3 [5]
(i) vi=usinaand v, = %u cos a. B1 (both)
Loss in KE is
1 1 . 1 * cos’
—mu® ——mu®sin® o —— 3m L2 % MIALl
2 2 2 9
1
= Emu2 (Or remaining KE is 5/6 of initial KE etc.) Al
But cos’ a +sina=1 (used) Ml
= . osinfa=> :>sina=73:>a=60° MI1Al

4

[7]

[12]

© University of Cambridge International Examinations 2012




Page 7 Mark Scheme: Teachers’ version Syllabus Paper
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2 2
n G 7= 6mg(“9a X a) MIAI
a
Let 6 be the angle between each string and line of motion of particle. Ml
12
mi = —2T cos @ = ——€ (\/9a2 +x0 - a)x; AIAL
a V9a® +x°
. 12gx a
=>i=- |- — Al
a ( \V9a® + x* j [6]
ii 8
@ i~ (- 12g+4g)x “Ex MI1ALl
Which is SHM of period 27 or 7 . Al
V \ % [3]
2
i) v —oa=mS9-88pp_ @ L, a MIALI
200 a 1600 40
where A4 is the amplitude. [2] | [11]
12 () x=20cosar y=20sinat—5 (Allow g or 9.8 here for B mark). B1Bl1
2 2
y=20sina- r - al j :xtana—x—(l+tan2a) (AG) MIAI
20cosa 20cosa 80 [4]
(i)  x”tan® & — 80x tan & + x* + 80y = 0 (Can be implied by what follows.) B1
Real roots = 6400x” —4x* (x> +80y)>0 MIAIl
2
—1600-x>-80y> 0= y<20-—, (x #0). Al
(iii) x=Rcosf and y=Rsinf = y=xtanf
2 2 c 2
. R°(1-
Iny=20-"" = Rsin g = 20— X d=sin"f) MIAI
80 80
R*(1—sin? f) +80Rsin  —1600 = 0 = (R[1 —sin ]+ 40 )(R[1 +sin 8] - 40)| M1
40 -40
SR=—""— () or ——— (down) Al
I+sin g l—-sinf [4]
12 (iii) Alternative solution:
x> + 80 tan Px — 1600 =0 Bl
= x=-40tan S+ 40sec S B1
R, - —40s1nﬂ+40 40(l—smﬂ) 40 Bl
P cos’ 3 1-sin* g 1+smﬂ
_|-40sinp-40| 401 +sinp) 40
dOWn 2 = ) = . B1
| cos” f | l1-sin” S 1+sin g
[4] | 2]
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