Mathematics S1 January 2014

Solutions and Mark Scheme

Final Version

Ques Solution Mark Notes
1(a)(i) P(AnB) = P(B)P(A|B) M1 Award M1 for using formula
i =0.08 Al
i P(ANB)
P(BIA)= TP M1 Award M1 for using formula
_ Al FT their P(AnB) unless
(b) . - 9'16 . independence assumed
Considering any valid expression, eg P(AnB) > 0,
F;](AlB) >0, P(BIA) >0, F;I(AUB)I <.P(A) +P(B), Bl FT previous work
the events are not mutually exclusive Conclusion must be justified
2(a)
P(1 of each) =
4\ (2) (12
LIV VI [6}{ ]x( j—( ] MIAL | M1AO0 if 6 omitted or incorrect
12 11 10 1 1 1 3 factor used
- 12 (0.218) Al
55
®) | paEs= Sx2xd o[8[ M1
12 11 10 3 3
1
= — (0.091 Al
T (0.091)
4\ (12
(c) P(3 Gala) = A 32 or|%)s
12 11 10 3 3
-1 o018 si Bl
55
1. 1_6 M1A1
3(a) | P(C wins 1* shot) = P(R misses)P(C hits) M1
=0.7x0.4 Al
=0.28
(b) | P(C wins 2" shot) = 0.7 x 0.6 x 0.7 x 0.4 M1
=0.42x0.28 (k=0.42) Al
(©) | P(Cwins)=0.28 +0.42 x 0.28 + ... M1 | ET their value of k if between 0
_ 0.28 and 1
1-0.42 Al
=0.483 (14/29) Al
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Ques Solution Mark Notes
4(a)(i) (20 _
P(X=6)= 6 X 0.2°x0.8"=0.109 M1A1 MO if no working shown
(if) _
Prob_0.990_0 —0.0692 or 0.9308 —0.0100 B1B1 | BoBOBO if no working shown
=0.921 cao Bl
(b) B(200,0.0123) is approx Po(2.46) Bl
e 4% 2.46° i i
P(Y=3)= — =" =0.212 M1A1L MO if no working shown
! Do not accept use of tables
5(a) P(2G) = 1 1 1 32121 M1 Use of Law of Total Prob
T3N3 *373% 13 MiA3 (Accept tree diagram)
-3 o Al
9
(b) 1/3
P(A]2G) = t79 B1B1 FT denominator from (a)
3 B1 num, B1 denom
= — cao Bl
5
6(a)(i) Xis B(10,0.75) si Bl
E(X) =725, B1
Var(X) = 1.875 B1
(ii) | Attempt to evaluate either P(X = 7) or P(X = 8) M1
P(X=7)=0.250; P(X=8)=0.282 Al
Sotry P(X=9)=0.188 Al
Most likely value = 8 Al Award the final Al only if the
previous Al was awarded
(b)(i) | W=10X-2(10 - X) = 12X —20 B1
(i) | E(W)=12x75-20=70 B1 | FT their mean and variance from
Var(W) = 122 x Var(X) = 270 M1A1 | (a) and FT their derived values
of aand b provided that a = 1
andb=0
7@ | E(X)=0.1x1+0.2x2+0.3x3+0.1x4+0.3x5 M1
=33 Al
E(X?)=0.1x1+0.2x4+0.3x9+0.1x16 B1
+0.3x25 (12.7) . 5
FT their E(X
Var(X) = 12.7-3.3° =181 M1A1 (X%)
(b)() I
The possibilities are (1,1,2); (1,2,1); (2,1,1) B1
P(S=4)=0.1x0.2x3=0.006 M1AL | Award M1 if only one correct
possibility given
(ii) | The only extra possibility is (1,1,1) so B1
P(S=3)=0.1° (0.001) Bl
Therefore P(S < 4) =0.007 B1 FT from (b)(i) if M1 awarded
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Ques Solution Mark Notes
8(a)(i) _ e x15%
Prob = T or 0.2676 — 0.1848 M1 MO if no Working shown
. =0083  or08152-0.7324 Al
() | we require P(X > 20) M1 | Award M1AO for use of adjacent
=1- 0.8752=0.1248 Al | row or column
(0) | (using tables, the number required is) 25 M1A1 | Award M1AO for 24 or 26
9(a)(i) Using F(2) =1 M1
1=k(8-2)
k =1/6 (convincing) Al
ii
(1 P(1.25 < X <1.75) = F(1.75) — F(1.25) M1
=0.6015... —0.1171.. si Al
=0.484 (31/64) Al
(b)) i
fx)=—| X=X M1
dx{ 6
3% -1 Al
6
(ii) _f(3x*-1 M1AL M1 for the integral of xf(x), Al
E(X) = IX 6 X for completely correct with or
! without limits
FT on their f if previous M1
) awarded
— xt X_2 Al | Limits must appear here if not
8 12| before
-1625 cao A1 | MO if no working shown

28

© WJEC CBAC Ltd.




