Mathematics S1 January 2012

Q Solution Mark Notes
1(@) 5 4 6) (14
P(3boys) =— x—x— or +
Bboys) =2 1312 " 3)7( 3 M1
= > (0.055) Al
91
6) (8) (14
(b) P(2 boys) = E><£><E 3or x| |+
14 13 12 2 1 3 M1A1
= % This line need not be seen.
P(More boys) = Sum of these probs M1
- 3% (5/13,0.385) Al FT previouswork if first 2 M
91 marks awarded.
2 E(Y)=2x5+3=13 MIALl | M1 Useof formula, Al answer.
Va(X)=5 s B1
Var (Y)=4x5=20 M1AL M1 Use of formula, A1l answer.
3(a)(i 10 Accept 0.3823 - 0.1673 or
@0 PX=7)= ( 7 ] x 0.6" x 0.4° M1 eIL8.8327 —0.6177
0215 Al Working must be shown.
(ii) Use of the fact that if X' denote the number of M1
times Bep wins, IX isB(10,0.4). o Award m1 for use of adjacent
Werequire P(X' < 4) row or column.
=0.6331 Al | Working must be shown in (ii).
Award M1 for summing probs
(b) g " and further 2 marksif correct.
P(1” winon 4" game) = 0.4x0.4x0.4x0.6 M1A1 | M1 multiplic of relevant probs.
=0.0384 (24/625) Al
4(a) P(ANB) = P(B) xP(A|B) M1
=0.06 Al
(b) P(AUB) = P(A) + P(B) — P(ANB) M1
=054 Al FT from (a)
C
X PBIA) = % M1
~ 015 Al FT from (a) except if
e independence assumed.
5(a) P(red) = 111 2 1 1 M1 Useof Law of Total Prob
- 3%373%373 MI1Al (Accept tree diagram)
2 Al Accept Prob = No.of red cards
= 3 divided by number of cards =6/9
(b) P(Alred) = 22 aypy | FT denomintor from (2
i/ 3 B1 num, B1 denom
=5 @ B1

22




Notes

Q Solution Mark
6(a)(i -3.6 % 3. 5
@0 P(X=5) = g x38 X i Working must be shown.
(i) 0.138 Lo
P(X<3)= e3-6(1+ 3.6+ ] M1A1 Working must be shown.
2 Award M1 for two correct terms.
=0.303 Al
(b)
P(3< X <7) =0.9692—0.3027 or 0.6973—0.0308 | B1B1 B1 for each correct prob.
= 0.666 or 0.667 (cao) Bl
7(a) E(X) = 0.1x1 + 0.1x2 +0.2x3 + 0.2x4 + 0.4x5 M1 M1 Use of Zxpx
=37 Al
E(X?)=0.1x1+ 0.1x4 + 0.2x9 + 0.2x16 + 0.4x25
=155 Bl Need not be seen
— 2
) VarX)=155-37 =181 MIAL | M1 Use of correct formulafor
variance.
E(%)=0.1x1+0.1x%+0.2x%+0.2x% _
M1 Use of correct formula.
+0.4x 1 A1l completely correct.
25
=0.176 Al
(©)() Possibilitiesare 1,5; 2,4; 3,3 s Bl
P(Sum = 6) = 0.1x0.4x2 + 0.1x0.2x2 + 0.2x0.2 M Alﬁl Award M1AO if 2s are missing
=0.16
(1) | possibilitiesare 1,1; 2,2; 3,3; 44,55 s B1
Prob = 0.12 + 0.12 + 0.22 + 0.2% + 0.4 Xi
=0.26
8(a) | Wearegiven that
16p(1—p) = 2.56 M1
p°’—p+016=0 Al
Solving by avalid method M1 _ _
p=0.2 cao Al Award AOif 0.2 and 0.8 given.
Accept finding correct solution by inspection.
(b)
E(X?) = Var(X) +[E(X)]?
= 2.56 + 3.22 M1
B Al | FT onp for E(X) but not Var(X).
=128 Al
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9(a)(i) Using the fact that F(3) = 1, M1
6k=1sok=1/6 Al
(ii) P(X>2)=1-F(2) M1
=2/3 Al
(i) The median satisfies
1(, . 1
g(m ‘m)—§ M1
m>-~m-3=0 Al
m= 1xvi+12 “;’12 =2130 ml1A1l M1 valid attempt to solve.
(b)(i) F(x)=F'(x) M1
_2x-1 Al
6
(i) 12 M1 for theintegral of xf(x), Al
E(X) = —_[x(2x—1)dx M1A1 | for completely correct although
61 limits may be left until 2™ line.
FT from (b)(i) if M1 awarded
3 2P there
=12 _x Al
6 3 2
=2.22 Al
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