Topic Y2 Counting principles & probability distributions (Post-TT B) [50] MS

1.
3(1) 7 MIM1 M1: 7!/(a factorial); or ...=(3!x2(!)
31x2(N) M1: all correct
=420 Al 3
(11) S M1 MI1: 5! seen (not part of a C) or 5 x 4!
201 or 120 seenor ...=2(!) alone
=60 Al 2
) | 1-%4x% or1-°Cy/'Cror1-"P,/ 7P, |MIMI | M1:1- prod or 1-._./'C; or 1-*C, /.. (or Ps) -
or 3/7 X 2/6 +3hx 4/6 +%x 3/5 oe or add 3 prods or add 2 correct prods
or 3C3 / 7C3 + 3C]X“C1 / 7C3 or 3C3 / 7C3 or 3C1X4C1 / 7C2
or add > 5 out of 7 correct prods
M1: all correct
=%/ or0.714 (3 sfs) Al 3
Total 8
2.
3(i)a) 09368 or0937 . B
(b) 0.7799 - 0.5230 or °Cs x 0.45° x 0.55° M1 Allow 0.9368 — 0.7799
=0.2569 or 0.2568 or 0.257 Al 2
© 0.7799 seen T Tl *C sx0.45°%0.55" 7 C4x045%0 55+C:x 0457 % 055 M2
— 0.0885 (not 1 —0.0885) M1 1 term omitted or wrong or extra: M1
=0691 (3sfs) ] AL 3 e
(ii)(a) UC,x (7/12)}3 X ("/13)2 seen M1 or 0.105 seen. but not ISW for A1
=0.105(3sfs) . Al 2
® | 25 or ™l or 2.43 (3 sfs) Bl 1 NB /. =24: B0
Total 9
3.
(1) (a) Geo(0.14) stated in (a) or (b) B1 or 0.86"x0.14 or 0.14"x0.86 in (a) or > M1 1n (b)
or Geo(0.86) stated 1n (a) or (b)
(0.86)*x 0.14 M1
=10.0766 (3 sfs) Al 3| No wking: 0.077: BIM1AO
TUmyi1-ose T M2 |1-o0s6 TTthwa T
or 0.14 + 0.86x0.14.. + 0.86°x0.14 +8™ term (= 7 or 0) or 1 missing term: M1
=0.652 (3 sfs) Al 3
(11) 1/0.14 M1
= or 7.14 (3 sfs) Al 2
8
4,
2(i) €, x°Cs M1 'C,x5%C; or1176 - Ml
e, M1 (Any C or P)/*°C; “M1 (dep<1)
orExSxExlxE 0r0.0392: M1
x°Cy orx 10 : Ml (dep =4 probs mult)
=14 or % 3505 o0r0.392 ( 3sfs) Al 3 )
________________________________________________ eeeeeeen] 1223, treatas MR max MIM1
(ii) 31x2! or’P;x°P, notindenom M1 BABAB seen: M1
=12 Al 2 120-12: M1AO
NB */5 = 12: MOAO
Total 5




(1) | Bricks scattered at constant average | Bl B1 for each of 2 different reasons, in context.
rate & mndependently of one Bl 2 | (Treat “randomly” = “singly” = “independently™)
another
) |Po(12) TTTTTTTTTTTTTTTTTIBL | Po(12) stated or implied
P(£14)-P(£7) [=.7720-.0895] | M1 Allow one out at either end or both, eg 0.617, or
[or P(8) + P(9) + ... + P(14)] wrong column, but not from Po(3) nor, eg, .9105 —
7720
=0.6825 Al 3| Answer i range [0.682, 0.683]
‘) |ef=04 Bl This equation, aef, can be implied by, eg 0.9
A=—1n(0.4) M1 TakeIn, or091 by T &I
=0.9163 Al Aart 0.916 or 0.92, can be implied
Volume = 0.9163 = 3 =0.305 M1 4| Divide their A value by 3
[SR: Tables, eg 0.9+3: B1 M0 A0 M1]
6.
T(a) -4 =2 - SE(X) Ml ila
E(X) =12
~I%c 4+ 0xg+ Ixg+ 2xb+ 3Ixc =12 M1 1.1b
@a+2b+2=12 il
P(Y2 -3)=045 gives P(2-5X 2 -3)=0.45
e, P(X<1)=045 M1 2.1
2a +c=045 2]
2a+b+2c=1 Gl M1 | Lib
1 2 2)\a 1.2) (a 1 2 <2) 12
2 0 l‘.b = 0'451;$ib =2 2 -3 045 or
21 2le) L1 ) () |2 -3 a){ 1 Ml | LIb
cg3]-2l=b+c=055 sub.2(b+c)into [l =2 a=0.1etc
Al 1.1b
a=01 b=03 =025 Al 1.1b
(7)
Var(¥) =75 - (-4)" or 59 M1 1.1a
(b) [Var(Y) = $Var(X) mphes) Var(X) = 2.36 Al 1.2
(2)
P(Y>X)=PR2-5X>X) -+ P(X< 1) M1 lla
(c) PX<i)=a+c=035 Alft | L1b
(2)

(11 marks)



