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1 (i) (@) Geo(0.05) M1 Geo(0.05) or 0.95 stated or implied
(19/20)°(1/20) M1 o°p attempted
=0.0387 Al 3| Answer, a.r.t. 0.0387 ISW
"""""""" () (@0 ' |m1  |q®ori-p-pg..-pa*
M1 [q° or g**, or one wrong term: M1MO]
=0.599 Al 3| Answer, a.r.t. 0.599
e 1= (%)™ MOMOAD
(i) Mean = 1/p M1
=20 Al 2| 20, cao
(Q5, Jan 2005)
2 (i) Boxes are independent Bl Both must be in context
________________ Probability same foreachbox /Bl 2|
(i) (@) B(8, 0.1) M1 B(8, 0.1) stated or 0.1, 0.9 seen and sum of powers =8
0.4305 Al 0.43[05] correct
() 1-P(1) M1 1-0.8131 or 1 — (0.9%+ 8x0.9'x 0.1) correct
0.1869 Al 4| Answer, a.r.t. 0.187
”””” (i) 2x04305x0.1869 ~ |ML [@x® ¥y
M1 2x(a)x(b) }
0.16092 Al 3| Answer, a.r.t. 0.161
(Q7, Jan 2005)
3 (i) (a) Geo(0.14) stated in (a) or (b) B1 or 0.86"x0.14 or 0.14"x0.86 in (a) or > M1 in (b)
or Geo(0.86) stated in (a) or (b)
(0.86)*x 0.14 M1
=0.0766 (3 sfs) Al 3| Nowking: 0.077: BIM1AO
. (®1-08 M2 |1-08° M1
or 0.14 + 0.86x0.14...+ 0.86°x0.14 +8" term (r = 7 or 0) or 1 missing term: M1
=0.652 (3 sfs) Al 3
""" (iyvo14 M |
=9/, or 7.14 (3 sfs) Al 2
8

(Q2, June 2005)
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4 (i) (a) B(16, 0.35) stated B1 Or implied by use of tables or
0.35%0.65° (a+b = 16) in (a) or (b)
1-0.8406 M1 Allow 1 -0.9329 or 0.0671

Or complete method using formula,
P(r = 8-16 or 9-16) or 1-P(r = 0-7 or 0-8)

= 0.159 (3 sfs) Al 3
| (b)0.9771-01339 ] M1 Allow 0.9771-02892
Or complete method using formula (r = 4-9)
=0.843 (3 sfs) Al 2
""" (ii) C4(0.38)°062) [ M2 | Absentorincorrcoeff: M1
or 1°C4(0.38)1°(0.62)%: M1
=0.202 (3 sfs) Al 3
8
(Q3, June 2005)
5 (i) 0.4207 or 0.421 (3 sfs) Bl or1l- 0.6167 or 0.3833 (3 sfs)
or 0.8%+25x0.8%*x0.2 + .. >C,x0.4?'x0.2* or 1- (6 correct terms, 0 to 5)
0.579(3) B1 2
(ii) 0C, x (1-0.27)" x 0.27° M1
=0.261 (3 sfs) Al 2
(iii) Allow “=" thro’out or1-"Cyx0.27°x0.73">0.95 oe
1-0.73">0.95 allow incorrect sign M1
0.73°=0.059 or 0.73" < 0.05 M1 must be correct
0.73'=0.043 | nlog0.73 <10g0.05 oe | M1 ft (1 - 0.27) from (ii) for M1IM1
10 with incorrect sign in wking: SCB2
10 with just 0.73° = 0.059: M1M1A1
n=10 Al 3
Total 7

(Q4, June 2006)
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6 (i) Geometric. Bl
Each attempt (or result or try) indep Bl 2 | Incontext. Not “events,. trials, outcomes” . Ignore
extra
()@ |CGL)PixY T M2 ClyYsor Gy x Yy
allow other numerical “p” (0<p<1):M1
=8/5, 0or 0.0988 (3 sfs) Al 3
(b) | ¢1s)° M1 not (%/5)*x ...
1- (2/3)3 M1 or 1/3 + 2/3X1/3 + (2/3)2X1/3 M2
1-()* or1-(“q?)* M1
or 3 terms, with 2 correct M1
or 3 correct terms + 1 extra M1
Or ‘lp77 + “qu + “qu” Ml
or 1 — sum of 3 correct terms M1
=19/,; or 0.704 (3sfs) Al 3 “p” means num value, not */
(iii) |3 B1f 1|ory,
v)  [1-%n; (1-0.7037)0r0.2963  |M1 |- ft (b) for MIM1 must see method if ft
(l7)? x ¥, | 0.2963% x 0.7037 M1 Allow figs rounded to 2 sfs for M1M1
= 1218/ g6as = 0.0618 (3 sfs) Al 3 | cao. allow art 0.0618 or 0.0617
Total 12
(Q8, June 2006)
7 (i) Geo(“/s) stated M1 or implied by (*/3)" x ?/5
(1/3)3 X 2/3 M1
______________ =ley0r 0.0247 BsfS) AL
i (1) M1 or 215+ +(5)2X%s 1 M2
1-()? M1 one term omitted or extra or wrong: M1
1- (1/3)4 orl- (2/3+1/3X2/3+(1/3)2X2/3 ):M1
______________ Pl or0.963(3sfs) AL 8
iii 1/2/3 M1
______________ T312 08 e LA
Total 8

(Q6, Jan 2007)
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8 (i) HCs x (Ma)°x Cla)’ M1 or 462 x (15)°x CL)’
______________ 0.0268(3sfs) AL 2|
ii g~ =0.05 or (1-p)*=0.05 M1 (any letter except p)*'=0.05 oe
~0.05 M1 oe or invlog('ogﬂ)
q=0.762 or 0.7616 . . . Al 1
_____________ p=0238(@3sfs) AW 4 ftdepM2
iii 11xpx(1-p)=1.76 oe M1 not 11pq =1.76
11p-11p*=1.76 or p-p°=0.16 |Al any correct equn after mult out
11p*-11p+1.76 =0 orp* p+0.16=0 | Al or equiv with = 0
(25p? — 25p + 4 = 0)
Gp-1GBp-4)=0 or correct fact’n or subst’n for their quad
orp =11 - /(112 - 4x11x1.76) M1 equ’n eg p = 1+/(1-4x0.16)
2x11 2
_____________ p=020r08 |Al_ 5|
Total 11
(Q9, Jan 2007)
9 (i) P(contains voucher) constant oe Bl Context essential
Packets indep oe B1 2 | NOT vouchers indep
ii 0.9857 or 0.986 (3 sfs) B2 2 | B1for0.9456 or 0.946 or 0.997(2)
or for 7 terms correct, allow one omit or
extra
_____________ L | NOT 1-0.9857 = 0.0143 (see (iii))
iii (1-0.9857)
=0.014(3) (2 sfs) B1ft Allow 1- their (ii) correctly calc’d
1
iv B(11, 0.25) or 6 in 11 wks stated or B1 or 0.75%x 0.25" (a + b = 11) or "'Cs
impl M1
1Ce x 075° x 0.25° (= 0.0267663) M1 dep B1
P(6 from 11) x 0.25 Al 4
= 0.00669 or 6.69 x 10° (3 sfs)
Total 9

(Q7, June 2007)
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10 (ia) | 1/%s M1

____________ = AL 2 ]
b (4/5)3X1/5 M1

____________ =%lgor 0002 (3sfs) AL 2 |
c (4/5)4 M1 or1- (1/5 + 5 s + (4/5)2X1/5 + (4/5)3 Xl/s)

NOT 1 - (‘/5)*

____________ =5 or art0410@3sfs) or041 | AL 2 |

iia | P(Y=1)=p, P(Y=3) =q’p, P(Y=5)=q'p P(Y =1)+P(Y =3)+P(Y =5)=p + gp + q'p

p, p(L - p)’, p(1 - p)’

a-.9.q

or any of these with 1 — p instead of g
“Always g to even power x p”

Either associate each term with relevant prob
B1 1 | Orgive indication of how terms derived

> two terms

b | Recog thatc.r.=q’or (1-p)> M1 oregr=q’plp
p p
S, = o ———
P(odd) = —— 4 ML [ (=_p )= _op
1- ( 2p-p°) p@2-p)
1-q .
= ————— Must see this step for Al - —
t-0)@+a) A ) T
1 -p ) -(1-0)
=~ AG)
1+q
(Q9, June 2007)
11 (i) (1) < (4s) oe M1 Allow M1 for (*/5)* x ()
_______________ = o5 0r0.102.(3f8) . |AL 2 |
ii (*/5)* alone Allow (“/5)* or (*/5)>: not 1 - (*/s)*
or 1— (M5 + *lsx s +(*1s)?x s + (“1s)® xs) M1 Allow one term omitted or wrong
or “correct” extra
_______________ = leps. 010410 (3sfs) ... JAL 2 |Allow0d4l
iii 5 Bl 1

Total 5

(Q2, Jan 2008)
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12 (ia) Binomial stated or implied Bl by use of tables or 0.2% x 0.8°, a+b = 12
_______________ 09806 e BY 2
b 0.5583 seen M1 add 10 corr terms or 1-(add 3 corr terms):
1- 0.5583 M1 M2
or 1-0.7946 or 0.205 or 1-0.6774 or 0.323
= 0.442 (3 sfs) Al 3 or 1-0.3907 or 0.609
or add 9 terms or 1-(add 2 or 4
___________________________________________________________________________________ terms): M1
ii ®Cyx0.3*x0.7" M2 BCyx 0.3 x0.7°: M1
= 0.219 (3 sfs) Al 3
Total 8
(Q5, Jan 2008)
13 (ia) Results or matches are indep Bl allow “wins” indep; not “trials” indep
_______________ Prob of winningisconstant .. |Bl 2 |not%success” .
b | Noofwins(orlosses) o BL L e
ii or (1 - p) for g & allow omit bracket
AC10pP gt =*Cyp°g" M1 or 352716 p'°q** = 293930 p°q*
12p=q or12p(1-p)* =1 orsimilar M1IM1 | M1 for %54 or s or 1.2 or */s or 0.833
10 10 M1 for p & q cancelled correctly
12p=1-p oe egp=0.833(1-p) M1 or equiv equn in p or g (cancelled)
or 352716p = 293930(1-p) nos not nec’y cancelled; not alg denom
p = °/3; or 0.455 (3 sfs) oe Al 5
Total 8
(Q7, Jan 2008)
14 (ia) | Geo stated M1 or impl. by ("/5)"(*/s) or (*/5)"("/s) alone
(7/8)2(1/8) M1
____________ s OF 00957 (3SFS) oot AL B e st enes s smn e
(b) | (7s)* aione M2 or 1-(Ya+Te T+ (T5)?xs): M2
one term incorrect, omit or extra: M1
1-("Is)%or ('15)? alone: M1
____________ e 0r0.670(3sfs) _ allow067 | AL 3|
_____ () 18 B e
(iii) | Binomial stated or implied M1 eg by ("15)%(/s)® (a+b =15, a,b # 1), not just "C,
15C2(7/8)l3(1/8)2 M1
=0.289 (3 sfs) Al 3
Total 10

(Q3, Jan 2009)
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15 (i) Binomial Bl
n=12,p=0.1 Bl B(12,0.1) : B2
Plates (or seconds) independent oe |B1 NOT: batches indep
Prob of fault same for each plate oe | B1 4 | Comments must be in context
Ignore incorrect or irrelevant
()@ |0.9744-0.8891 or ?C5x0.9°x0.1° | M1 | ]
______________ =008520r00853(3sfs) _ [AL 2|
(b) | 1-0.2824 or 1-0.9% M1 allow 1 - 0.6590 or 1 —0.9"
______________ =0718(3sfS) AL 2|
(iii) “0.718” and 1 — “0.718” used B1 ft (b) for BIM1M1
(1-0.718)* + 4(1-0.718)*x0.718
+%C,(1-0.718)?x0.718° M2 M1 for any one term correct
(eg opp tail or no coeffs)
1 - P(3 or 4) follow similar scheme M2 or M1
1 — correct wking (= 0.623) B1M?2
=0.317 (3 sfs) Al 4 |cao
Total 12
(Q7, Jan 2009)
16 Q1: if consistent “0.8” incorrect or /g, '/ or
I U R 1.0.02 allow M marks inji_, iii & 1" M1ini ___
i Binomial stated M1 or implied by use of tables or ®C
or 0.2°x0.8"  (a+b=8)
0.9437-0.7969 or °C;3x0.2°x0.8° M1
=0.147 (3 sfs) Al 3
ii 1-0.7969 M1 allow 1-0.9437 or 0.056(3)
or equiv using formula
=0.203 (3 sf) Al 2
iii 8x0.2 oe M1 8x0.2=2 M1A0
1.6 Al 2 1.6 + 8 or */15 MOAO
Total 7

(Q1, June 2009)
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17 Q4: if consistent “0.7” incorrect or /3, ?/5 or
__________ L1 .0.03 allow M marks in i, i & 1" MLini_
i Geo stated M1 or implied by " x p alone (n > 1)
0.7° x 0.3 alone M1 0.7°-0.7*
1029/10000 or 0.103 (3 Sf) Al 3
i [o7alone M1 | 1-(0.3+0.7x0.3+0.7x0.3+0.7°x0.3)
NB 1-0.7*: MO
= 24017, 3000 OF 0.240 (3 sf) Al 2
i [1-07° T T I M2 | or0.3+0.7x03+ + ... +0.7'%03 M2

M1 for one term extra or omitted or wrong
or for 1- (above)
M1 for 1-0.7° or 0.7°

=0.832 (3 sfs) Al 3 | NB Beware: 1-0.7°=0.882
8
(Q4, June 2009)
18 () | (1-0.12)" M1 Can be implied by 2" M1 allow n-1
log 0.05 or 0.88%* = 0.052...
log 0.88 or 0.88%=0.046... | M1 or 10go.g50.05 or 23.4(...)
n=24 Al 3 | Ignore incorrect inequ or equals signs
i '%C, x0.88"x0.12° (=0.1295...) | M3 | or0.88*x 0122 M2

or®C, x 0.88* x 0.12% +extra M2

or 2 successes in 6 trials implied

or °C, M1

x 0.12 M1 dep > M1

=0.0155 Al 5
0.88x0.12%x0.12: M2M1
0.88% x 0.12° MOMOAO
unless clear P(2 success in 6 trials) x 0.12

in which case M2M1A0
Total 8

(Q9, June 2009)
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19 (i) attempts at threading indep B1 in context
__________________ | prob of succeeding inthreadingconst | B1 2 |incontext .
i) (@ [0.7'x0.3 M1
___________________ =007203sf) | AL 2 | Condone0072
(b) |07 M2 or 1-(0.3+0.7x0.3+0.7°x0.3+0.7°x0.3
+0.7'x0.3)

M1 for one term omitted or extra or
wrong or 1-0.7° or(0.3+...+0.74x0.3) or
=0.168 ( 3 sfs) Al 3 |0.3,0.7muddleor 0.7* or 0.7° done.
0.6 not 0.7MOin (a) M1in (b)
| U32/3used Mlin (@) M1in(b)

""" (i) | likelytoimprovewithpractice | B1 | or thread strands gradually separate
1% B1 must be in context.
hence independence unlikely hence independence unlikely
or prob will increase each time BlL 2 or prob will decrease each time
or similar
Allow ‘change’
Total [9]
(Q1, Jan 2010)
200) I L T T —
_____ (i) @ oe=AG o Bl L
(iii) r=cp B1 May beimplied
al(1-r) used M1 With a=p?and r=q?or q *
2
(s.5) P 5 Al
1-q
M1 Attempt to simplify using p+g=1
correctly. Deponr=q?or g*
2
-_ (1-q)?
-7 o 2 or p/p(1+
- p)? -qurg O PP
p/(2-p) AG Al 5 | Correctly obtain given answer showing
at least one intermediate step.
P2Total [7]
(Q9, Jan 2010)
121 (a) | 0299 3s) ] BL 1,
ib 0.2991 - 0.1040 M1 Must subtract correct pair from table
=0.195 3sf) or £2%0e Al 2
R S T ) i ML Aliow M1 for 156,10 886 72T
____________ =0208@3sh) AL 2
iib (15x0.22=)3.3 B1
15x0.22x(1-0.22) or ‘3.3’x(1-0.22) | M1 Allow M1 for 15 x 0.22 x 0.88
= 2.57 (3 sf) Al 3
Total 8

(Q4, June 2010)
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22 (ia) | Geo(0.3) stated or implied M1 by 0.7" x 0.3
0.7°x0.3 M1
____________ =0103(8sh) AL B
b 0.7° or 0.343 M1 0.7° must be alone, ie not 0.7° x 0.3 or similar
1-0.7° M1 | allow 1 -0.7* or 0.7599 or 0.76 for M1 only
or 0.3 +0.7x0.3 + 0.7°x0.3: M1M1
1 term wrong or omitted or extra M1
orl1-(0.3+0.7x0.3 + 0.72X0.3) or0.343: M1
____________ =0657 AL B
iia State or imply one viewer in 1* four | M1 or B(4, 0.3) stated, or “C; used, or YNNNY
*C, x0.7°x 0.3 (=0.412) | M1
% 0.3 M1 dep 1st M1
____________ =0123 3sf) AL A
b 0.7°+°C, x0.7*x 0.3 M1 | or 1- (0.3% + 2x0.3%x0.7 + 3x0.3%x0.7% + 4x0.32x0.7)
=0.528 (3 sf) Al 2
Not ISW, eg 1 — 0.528: M1A0
Total 12
(Q8, June 2010)
23 SC:Consistent use of incorrect (1 — 0.2) score M-marks only
SC:Consistent 0.8 insted of 0.2, no A-marks: max MOM2M2M2
..................................................................... | “Consistent” means_in every partattempted _________________|
i 0.8°x0.2 M1
=28 0r0.128 Al 2
i 0.8°x0.2 + 0.8°<0.2 + 0.8%x0.2 M2 | 1term omitted or wrong or extra: M1 | Using P(X<5) & P(X<2); three methods: |
= 916 6r 0312 (3 sfs) Al 3 1-0.8°-(1-0.8°) or 0.672 - 0.36: M2
28 Allow M1 for 1-0.8°-(1-0.8%) or 0.672 —0.488
or1-0.8*-(1-0.8%) or 0.5904 - 0.36
0.8%-0.8% M2 Allow M1 for 0.8° - 0.8% or 0.8 - 0.8*
0.2+0.8x0.2+0.8?x0.2+0.8°%0.2+0.8x0.2 — (0.2+0.8x0.2): M2
One term omitted or wrong or extra: M1
But NB If include 0.8x0.2 in both P(X<5) & P(X<2), get
correct ans but MIMOAOQ
___________________________________________________________________ | MO foreg1-08°-080r0672-064 . |
iii 0.8* M2 1-(0.2 + 0.8x0.2 + 0.8°%x0.2 + 0.8°x0.2) [ 1= (0.2 + 0.8x0.2 + 0.8?%0.2 + 0.8%%0.2) M2
1 term omitted or wrong or extra: M1
1-0.8%0r 0.590 M1
or0.8%0r0.5120r0.8°0r0.328: M1 |0.2x0.8°M0 1-0.8"(n#4) MO
= 28 0r 0.4096 or 0.410 (3 sfs)
___________ I e A
iv 0.2x0.8x0.2 M1 or0.2 x0.8°x 0.8 x 0.2 or 0.032 NOT n x 0.2°x 0.8 except n = 2
x 2 M1 or0.2x08x0.2+0.8x02x0.2 Fully correct method
except allow MOML1 for (0.2+0.8x0.2) x 2, must see method
=0.064 or %155 Al 3 Attempt 0,3 and/or 3,0, as well as 2,1and/or 1,2; max M1IMOAOQ
Careful: 0.2x0.8x0.2+0.2x0.81x0.128 = 0.064 M1MOAO
Careful: 0.8x0.8x0.2 + 2 = 0.064: (ie P(X=3) +2) MOMOAO
Total 11

(Q2, Jan 2011)



PhysicsAndMathsTutor.com

24 Consistent use of % or MR of 30% (eg 0.2): (“Consistent” as in Qu 2)
(i) B1BOB1B1
(iia) BO
(iib) 0.7901-0.4609 or 5C2(%)a(% ¥ M1;  =0.329 (3sf) Al
(iii) p = “0.3292” M1, 'C4(1 - “0.32927)*(“0.3292”)° M1;  =0.253 (3sf) Al
| demax8/10 .
i Binomial or B Bl Allow mis-spellings but NOT “Biometric”
(5,0.3) B1 Condone B~(5, 0.3) or B(0.3, 5): B1B1
but B(X =0.3,n=5): B1B0
Prob of gift same for all pkts B1 Prob of gift is constant or fixed or NOT: prob of success const; NOT prob stays same each go
consistent or same oe
Whether pkt contains gift is indep of Obtaining a gift is indep One box doesn’t affect another. Pkts indep. Gifts indep
other pkts Bl 4 | Each time receive a gift is indep She buys packets separately
Prob of a gift is indep
Context needed for 3" & 4™ B-mks
Prob of gift indep of one another & const: B1B1
NOT: Each week is indep
NOT: Number of gifts received is indep
NOT: Events indep
If Geo(0.3) stated, can score max BOBOB1B1
________________________________________________________ | If Geo(5, 0.3) stated, can score max BOB1B1B1
iia 0.8369 Bl 1 |or0837 .
b 0.8369 — 0.5282 or °C,(0.7)%(0.3)? M1
=0.3087 or 0.309 (3 sf) Al 2 |
iii p =“0.3087" M1 (iib) used in a calc’n eg “0.3087” x 3 or B(7, “0.3087") stated
or 1-0.3087" used instead of “0.3087”
"C4(1 - “0.30877)*(0.3087")° M1
=0.235 (3 sf) Al 3
n =35 or 15: max M1IMOAO
JTotal | 10
(Q5, Jan 2011)
25 (ia) (1-0.5565) or 12x0.85"x(1-0.85) +0.85" | M1 or 1 — ((1-0.85)™....2C1,%0.85™°(1-0.85)%) or 1-0.557
ie 1 — (all 11 correct binomial terms)
NB 1 —0.4435 (0e): MOAO
.| =044350r04430r0444(3sf) | Al 2.\
b 0.5565 — 0.2642 or **Cyo(1 -0.85)°(0.85)" | M1 or 0.557 —0.264
o ..|=029230r0.29240r0.292(3sf) | Al 2
c 12 x 0.85 x (1-0.85) M1
eeeee|=1B30e ] Al 2
ii (3)> AND 2x1 seen (possibly x 2) M1 eg (3)2+3x1 or 2x(3)2 +2x3x1 or 2 and 2 or 2and £ egintable or list
or 0.5625 + 0.1875 or 0.5625 + 0.375
(%)2 x 2 % % x1 oe or 12778 or0.211 | M1 or eg 0.5625 x 0.375 Allow even if further incorrect wking
2 x (%)2 x2x3x1 oe M1 Fully correct method
Ans 0.211: check wking but probably gets
_ 27
= &4 0r0.422 (3 sfs) Al 4 M1M1IMOAO
Use of 0.85 instead of < : MR max MIM1M1A0
Total 10

(Q3, June 2011)
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26| ® (1-0.12)® or 13x(1 - 0.12)?x0.12 M1 [ Either seen
(1-0.12)" + 13x(1 - 0.12)*?x0.12 M1 | Fully correct method 1 — correct terms: M1IMOAO
=0.526 (3 sf) A1[3]
(i) BC,%0.12%%(1 - 0.12)" M1 | or 0.275(...) Allow if x or + something
2 x*0.275275” x (1 -*"0.275275”) M1 Correct method except allow omit “2 x” NB unlike 2" M1 in (i) which is for
=0.399 (3 sf) Al fully correct method
[3]
NB 2 x 0.12 x 0.88: MOMOAO
(Q3, Jan 2012)
2710 \% B1 X because mode =1 oe For answer V the first B1 is indep, but not
or Highest prob is P(1) oe B2 for other answers, ie:
because [probs or values or geometric or V with no reason or incorrect reason
etc] decreasing or halving scores B1BO,
or Highest prob is 1st Z because P(0) = 0 or variable can’the 0 | but Z or X or any other letter with no
Allow if word “decreasing” or “halving” or B1 oe Allow “Geo distr’n cannot be zero” oe | reason or incorrect reason scores BOBO.
“sloping downwards” or any equivalent B2
seen
In all cases, once mark(s) have been
NOT “Positive skew” “None of them”: Ignore any reason given. | scored, ignore all other comments.
[2] B2
(i) Y. Peaks at 2 If values of some probs listed:
Y. Like normal, peak at 2
Y. Highest prob is middle one (or is at 2) 2 to 4 values: B1
Y. P(X =2) is max Y: B1
Y. Increase to 2 then decr
Y.14641alone or with 0.5* For 3 B1 must link list with Y diag, eg
Y. 0.0625, 0.25, 0.375, 0.25, 0.0625 “symmetrical” or “peak in middle” or
Y. P(1) = P(3) and P(2) is greater/different “peak at 2" or “1%' = last” or “2" = 4"~
“same shape as Y diag”. etc etc
_orequivofanyoftheabove | B1B1BL |lgnoreallelse
If none of the above applies:
Any implication that values not all equal
eg: Not uniform 4Co, ’Cy, *C,, etc
or values increase (then decrease)
or there is a peak B1 indep
Symmetrical or mirror image oe
or *C = *C, or 2nd = 4th or similar
or mean = 2, or E(X) = 2, or 2 is hi’est prob,
or peak at 2, B1 indep
or peak is middle value
B1 indep
Y [3]
(Q6, Jan 2012)
28| () Ge0(0.6) or G(0.6) or Geo with p =0.6 B1B1 Allow Geo(60%) B1B1 Bin(..., 0.6) BOBL. Can still score
comment marks
P(woman) const or chance of woman const or %age of women is constant In context
Each voter has same prob B1
Whether one voter is a woman is indep of Allow: “voter(s) independent”, Allow “vote indep”
whether any other is a woman B1 “Men & women are independent”
“P(woman) is indep” In context
“Each woman is indep” (EACH comment must be in context)
[4]
Ignore all else
(i) 0.4°x0.6 M1 ft their Geo(p) from (i) Allow 0.3° x 0.6 (but no other ¢* x 0.6)
= /55 0r 0.0384 Alf ft their Geo(p) from (i) eg if p = 0.4, ans 0.0864 M1A1f
[2]
(iii) 0.4° alone, or (0.4* +0.4°<0.6) or (0.4" + M1 1—(0.6 + 0.4x0.6 + 0.4°x0.6) Allow M1 for 0.4% alone (= 0.0256)
(i) (allow extra term MO for 0.4" x 0.6 and for 1 - 0.4°
0.4%x0.6)
ft their Geo(p) from (i)
=%/,55 or 0.064 Alf ft their Geo(p) from (i) eg if p = 0.4, ans 0.216 M1A1f
[2]

(Q7, Jan 2012)
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29| @ Binomial stated M1 or implied by Cx0.5" or use of table or 0.5'x0.5 + 0.5% or 0.5% + 0.5°
1-0.9648 M1 or 8C; x 0.5"x0.5 + 0.5% fully correct 1- (0.5%+8x0.5%+%C,0.5%...) all correct
method
=0.0352 (3 sfs) or /s Al
[3]
(i) |(a) |#Cyx05"x05" M1 Fully correct method. Not ISW eg 0.168% or 2 x 0.168 or 1-0.168: MOAO
=0.168 (3 sfs) Al
[2]
(ii) | (o) | 1~ “0.168” M1 | or 0.5%(*Cip+ #Ciz+ “Crg + ... + 22 + 1) orl—(Cip+*Cig+ Cra+ ... + 22+ 1)
All 11 correct terms seen, or correct ans: M2 1 —all 12 correct terms M2
or P(X =12, 13, ... 21, 22) stated or implied
with > 2 terms shown or one extra term M1 | or similar marks for P(X = 10, 9, 8...0)
,(1 - *0.168") M1
=0.416 (3 sfs) Al
[3]
(Q8, Jan 2012)
301 () 1-0.1754 alone M1 | Allow 1-0.2855 or 0.7145 or 0.715 alone
=0.825 (3 sfs) Al
2]
(i) | @) [*Cax0.7%x0.3? M1 | All correct
_ 1323 Al
= g5 0Or0.265 (3sf) o]
(i) | (b) | 4,42 & 4,33 o0nly, seen or implied B1 | Both needed
—nN=07 2401
P(Y=4)=0.7 (or 15006 ©" 0.2401) M1
P(Y=3)=4x03x07"  (or 22 or0.4116) M1
if “3x” omitted twice or “3!x”
P(4,3,3) = 3 x “0.2401” x “0.4116™  (or0.122) | M1 | ie 3 x their P(4) x (their P(3) ) used twice allow M1MO
P(4,4,2) = 3 x 0.2401"% x “0.265” (or0.0458) | M1 |ie 3 x (their P(4) )? x their P(2) ft (ii)(a) }eg ans 0.0560, 0.0559,0.336,
For M mks ignore extra combs eg P(4,4,3) probably BIM1M1M1MOAOQ
but must see method
P(Tot = 10) = 0.168 (3 sfs) Al .
If B(30, 0.6) clearly being used:
Any 5 combs adding to 10 seen B1
P(8) = *Cgx0.4%x0.6° or 0.0002
P(9) = *Cyx0.4%x0.6° or 0.0007
P(10) = *°C1%0.4%°x0.6" or 0.0020
all three correct M2
[6] or two correct M1
No more marks

(Q8, June 2012)
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31| (@) | (a) | Geo stated or implied M1 | egby0.9°x0.10r0.1° x 0.9 alone, p>1
0.9° x 0.1 alone M1 | all correct
=0.059(0...) (2 sfs) Al
(3]
(i) |(®)]0.9° or059... (NBcfansto(i)(@)!") M1 |[0.1+0.9x0.1+...0.9%0.1 : M2
1-09° M1 | 1term wrong or omit or extra
or 1 - (all terms correct): M1 MOMOAO for 0.9° x 0.1
or1-0.9°: M1
=0.4095 or 0.410 (3 sfs) Al
(3]
(i) | (a) ] 0.05+0.95%x 0.05 M1 | All correct NB!! 2 x 0.95 x 0.05 = 0.095
= 761 or 0.0951 (3 sfs) Al MOAD
8000 [2]
(i) | (d)]0.05095°%0.05,.. ork, 3L = e M1 | >2terms. Not nec’y added or r = 0.95 stated or implied
20" 8000 May be implied by next line
005 o 005 oo or —_0.05 0.05 or - oe
1092  1-0.9025 M1 10052  2:005.0052 L% NB 005 = 0,0513 MOAD
= % or 0.513 (3 sfs) Al —0.5x0.
(3]
(Q9, June 2012)
32 If incorrect p used consistently in all parts of qu 5, no mks in (i)(a) & (b) but can score M—marks in (ii) and (iii).
(i) | (@ | 1.25 oe B1
_ [
@i | (b) | 0.8965-0.6328 M1 SCZ(%)S(%)Z
=0.264 (3 sf) Al | = % or 0.264 (3 sf) Answer which rounds to 0.264
[2]
i M1 315y2 243 2 310 — 59049 B(10. 0.25) seen or implied M1
® (G or (55" or () oe (= giese) | BU0-029) P
; 35,5341 243 . 405 391 P
Answer which rounds to 0.244 M1 (Z) X5(5) (Z) or 3554 * 1001 ©F 5(1) (Z) Table or formula with n = 10 used M1
= 182;51?6 ) P(X < 1) from table
3yl 3y9 (1
M1 | 2x(attempt P(1, 0) alone), or( 4) +10( 4) X 4) M1
(NOT 2x(P(1,0) + P(0,0))
0.244 (3 sf) Al
If P(sum < 2), all three M-mks are available,
but for 3rd M1, must be 2x(P(1,0)+P(2,0)) | P(X <2)= 0.526 from table n = 10
only M1M1M1AO0
A1 | Ans0.150 probably MIMIMOAO but check | SC P(X =2) answer 0.282: B1
working
Ans 0.188 probably MOM1M1AO but check
working
[4]
(iii) Use of 0.2637 or 0.264 M1 | or their (i)(b) SC allow °C5x(1-°0.2827)7x0.282"3
10C, x (1 -0.2637")" x “0.2637"° M1 | ft(i)(b)  allow ft their (ii) for this M1 only MOM1
(0.282 comes from P(3 totals = 2))
=0.258 (3 sf) Al Correct ans, no working: MIM1A1
[3]

(Q5, Jan 2013)
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33/ @) [(@ [09*x01 M1
_ _6561 Al
= Too000 O 0.0656 (3sf) 2]
@) |@® |09 M1 | Allow 0.9° or 1-0.9° :M1 1-(0.1+0.9x0.1+0.9°x0.1 +
but 1-0.9" (n # 5) or 0.1x0.9" :MO ...0.9%x0.1)
— 59049 Al Allow without “1 - OR omit last
= o000 OF 0-59 () orm
[2] NB 0.9°x0.1 = 0.0590 MOAO
(i) |(c) |0.1x0.10r[0.1x0.1x0.9 +0.1x0.1x0.1] oe M1 3x0.1°x0.9+0.1% no incorrect multiples
+0.1x0.9x0.1 oe M1 M1M1 two correct terms, no incorrect multiples M2 for 1st term; M1 for 2nd
+0.9x0.1x0.1 oe M1 M1 all correct
This method only scores using “1 — ™
=0.028 Al Ans 0.027 probably MOM1M1AO0 but check | 0.9% 3x0.9%x0.1 no incorrect multiples
working M1; M1
1 - one or both terms with no further
SC if no M-mks scored: wking: M1(dep M1)
SSF, SSS, FSS, SFS eg 1 - 0.9° alone M1IMOM1
[4] or SS, FSS, SFS  seen or implied:  B1
(i) | (@ [0.9x0.8x0.1 M1 | alone or allow x 0.8 (ie girls in wrong order) | NOT 0.9x0.8x0.1x0.2= 0.0144: MOAO
= 13 0r0.072 Al | (=0.0576) NOT 0.9x0.8x0.2=0.144:  MOAO
[2]
(i) | (b) [ 0.9°°°x 0.87°%0.1 (or x0.2, not M1 | allow 0.9°7 x 0.8°10x0.1 x BB192¢C, If ans = 0.00360 or 0.0150 see SC
x0.1x0.2) below
(0.9x0.8)°x0.1 oe M1 | fully correct
=5.2x10" or 0.0052 (2 sf) Al
SC Consistent use of 0.8 for both girls: (ii)(a) 0.128 (ii)(b) 0.00360
or 0.9 for both girls: (ii)(a) 0.081 (ii)(b) 0.0150 If both these ans
[3] seen, allow (a) 0 (b) B1

(Q8, Jan 2013)






