ALevelMathsRevision.com

Permutations and Combinations Exam Questions (From OCR 4732)

Q1, (Jun 2005, Q7)
@) "*C; or "
= 31824

()G xCxCy or5250

+ 31824
= 875/5304 or 5250/31824 oe
or 0.165 (3 sfs)

(i) 5 from W & 2 from (G+H) |

TCox '€, or 1155

+ 31824

= 385/10608 or 1155/31824 oe
or 0.0363 (3 sfs)

(iv)(2,2,3)or(2,3,2)or(3,2,2)

L. .
) szﬁczx?c_;-FSCszng?Cg
+5C3><6C2XTC2

(+31824)
=175/442 or 12600/31824 oe
or 0.396 (3 sfs)

M1

JAal
M2

M1

Al

M1
M1

Al

Ml

M2

Al

MI1: 1 correct "C, or mult any three "C,s
Divide by their (i). Indep
If cancelled, must be clear have + 31824

..... AN E S e
18x17x 16 x 15 x 14 x 13 x 12 x 2!*x3!
Correct 7 fractions mult: M1
x7!: M1}

Seen or implied, eg by combs or list

Divide by their (i). Indep

..... B
I8x17x16x 15 x14x 13x12x 5! x2!

Correct 7 fractions mult: M1

x7: M1}

+ (5! x 2!): M1} both dep any 7 fracts mult
Any one. Seen or implied eg by combs

M1: one correct product.
NOT SCQXHCQX?C‘Q

(No mk for + 31824)

~Equiv.method: ((11)+ ete).can-imply. M-mks...

D e 0 A S o A O 0 ] e
18x17x16 x 15 x14 x 13 x 21°x3!
Correct 6 fractions mult: M1
x 7! M1}
+(21% x 31) : M1} both dep any 6 fracts mult

Complement method:
or (0, 7) or (1, 6) seen or implied: M1
One correct prod seen, eg “Cox®Cox'Cs M1

Full correct method, incl “1 -7 M1

14




ALevelMathsRevision.com

Q2, (Jan 2006, Q6)
6(1) 1CyxCy MIMI1 M1 either comb. 140/330: M1M1
=140 Al 3
(i) ’C, x °Cy or’C, or ‘C, or *Cs(x..)/“140” or (...x)°Cy/“140”
'Cy 'Cy M1 or (*Cy+°C4)/“140” or (3+15)/140”
or*/, or 1-*/; seen
3C2 x °C, or /ix (1="%) M1 all correct
“140”
_____________ =he 0e or0.321(3sfs) . [AL 3 | ..
(iii) 3Cax °Cy (or i x i) or (C3x)’C4 or 45 or 35
or /x*Csx'Cy or */x *Cx°C, Ml 1 correct prod or “140”— any prod
30X Ca+(CC3x)Cy or “140” —Cax°Cs MI or '/;x*Cx'Cy + Vux *C3x°Cy
=80 Alft 3 | ftonly “140”
Total 9
Q3, (Jun 2006, Q3)
3(1) 7! MIMI M1: 7!/(a factorial); or ...+ (3! x2(!))
31x2()) M1: all correct
=420 Al 3
[ T bV TR MI1: 5! seen (not partofa C) or 5x 4!
2(1) or 120 seen or ... +2(!) alone
=60 Al 2
(i) [1="x% or1-°Cy/'Coor 1=7P,/ P, | MIMI | M1:1-prod or 1-...//C; or 1-*C, /.. (or Ps).
or*lyx s+ x Y+, x g oe or add 3 prods or add 2 correct prods
or°’C,/ 'Ca+ *Cix*C, /Gy or°C,/'Cyor °Cix*C,/7C,
or add > 5 out of 7 correct prods
M1: all correct
=/, or0.714 (3 sfs) Al 3
Total 8
Q4, (Jan 2007, Q3)
1 120 B1 1 | not just 5!
11a 3x4! or72 (=5 M1
500 |AL_2loeegh
b Starts 1 or 21 (both) M1 12,13,14,15, (=2 ofthese incl 21, or allow 1 extra)
can be implied by wking
Ys+Ysx 'y M1 or 5x 3! or 4!+3! (=5!)
=1/, oe Al 3 complement: full equiv steps for Ms
Q5, (Jun 2007, Q3)
1 I5C';.I' or lj!r’{j!gg Ml
6435 Al
__________________________________________________________ |
i 6C3 x 9C4 or 6!f3g3! x 9!;"455 Ml Alone except allow + ISC?
Or 6P3 x 9P4 or 6!?{3! X 9!,'“]5! Allow + ISP?
NB not ﬂ!f{jgxmhg
2520 Al 362880
2
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Qs6, (Jan 2008, Q1)

1a 5! or’Ps M1
_____________ =120 AL
b 4! or *P; seen M1 or2 x 3! or2! x 31 or2! x °P,

41 %2 Mldep |2x3!x4
............ A8 e A,
i TAC, or 5% V4 x 2 or 0.4 x 0.25 or /spa MI Allow M1 for °Cs or /s x V4 orTfag

or '/sx'/sx2 or /55 0e

=4 Al 2
Q7, (Jun 2008, Q2)
(i) Ic, x5, M1 CoxC; or1176 M1

e, M1 (Any C or P)/"°C. “MI (dep <1)
m’%xix%xix— or 0.0392: M1
*ﬂsﬂl or = 10 - M1 {dep =4 probs mult)

_ 56 1176/ 302 ( 3sfs Al 3
R R urﬂﬂ(hm __________________ if 243, treat as MR max MIM1
(ii) 3!'x2! or’P; x°P, notindenom M1 BABAB seen: M1

=12 Al 2 120-12: M1AQ

NB ¥/, = 12: MOAO
Q3, (Jan 2009, Q6)
6 (i) (a) | 8! MI Allow ‘P, & °P; instead of
______________ =40320 . |Al 2 ...--‘_3_!_&_4_!_Ib_r_o’_o.u.t__Qsi_____--____
(b) Yo x40 x g x 3 x 2y x 2y x 1y Ml 4% 41 =81 41 x 4! + 41 x 41
x 2 Mildep | %2 + gl
allow 1 — above for M1 only

="/35 or 0.0286 (3 sfs) Al 3 |oe, eg " im0
Ty |44t MI ] allow 41 x 41 x 2 M1 T
S et O Al 2 |
ONN 116 or 0.0625 Bl 1

(c) Separated by 5 or 6 qus stated or illus M1 allow 5 only or 6 only or (4, 5 or 6)
can be impl by next M2 or M1

Yax 'y x3or'/isx3 M2 31 x31x3
("4 x /4 or '/,4 alone or (2 or 6): (31 3! alone or %(2 or 6); or (3! + 3!) x 3: M1)
M1) (+576)
Al 4
*/16 or0.1875 or 0.188 correct ans, but clearly B, J sep by 4: MOM2A0
1-P(sepby 0, 1,2, 3, (4)) Ml

1-( g+t 3 4 4% )
or 1=("1ax "4+ 1 14214 x 4 1< %) M2
(one omit: M1)

Total 12
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Q9, (Jan 2010, Q8)
(i) U, M1 Allow 5P3
=60 Al 2
(i) 4! M1 Allow 2x4!
______________ I SRS 17 Y SN 25 USRS,
(iii) %5 x ¥/, or3/5x2/4 M1 allow M1 for %5 x /5 x 2 or "2/
x 2 M1 or (6x3!)+(i)) M2 or
=5/5 oe Al 3 | 31+(i),6(i),(6+6)+(i),6k=+(i) or 6x6 or
36 or 1-correct answer M1
(k,integer <5)
Total 171
Q10, (Jun 2009, Q7)
7i 5Cs Ml
=56 Al 2
ii 'C, oror P, /°Ps '/s not from incorrect | M1 *C\+'C+°Cror 21 | g %85 x /g
or 8x7x6
% 3 only or/gx /72
+(%C; or “56”) only or MI 1 — prod 3 probs
=3/ Vst gx"1471gx%,x"/ | A1 3 | indep, dep ans < 1
6
iii P or8x7x6 or °C,x'C,x°C, or 336 | M1 e %% g only M2~ TIfx or + MI
(‘/5)’ M1
1 + 5P only Ml
= /336 or 0.00298 (3 sf) Al 3
I'otal 8
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Q11, (Jan 2011, Q6)
b1 7 =3! 7+ 2 M1 But NOT ‘P, or 71/(7-4)! if seen .
=2 + 3 Ml1dep 3‘“ - any n: MIMO
=
= 420 Al 3
T LTTTTTTTTTY ST TTo A~ e e e e - ——— TEEmEmEEEe e EmEmmme s mmmmm e TEmmEEEEEmEmE
iia C; or "C, seen M1 or 10 or 210 5o 10c
5C, x MC, M1 w MIMIAQO
= 2100 Al 3
SRS} i S S S TR Py % Pyor60 x 50400r302400:SCBY
b IC, = "Cyor'Cy = °Cy or 756 or M1 % or % oe Not from incorrect wking
336
3 4 3.4
e L e TR T SC 1xZ or 4xk MI
CaxCy+Ca=C or 1092 3 3
e Midep | 3%(1-1p) + (1-$)x Lo+ 4l Ml
+ 2100 or + (11a) dep = one M1 scored 11 ar
Al 4 |=L1 =5 A0
=13 -
=z or (.52
% or T-lﬁ e M1 Not from incorrect wking
J+d-dut M1 ie P(WA or GA or both) Must be correct figures
“21{}':]"—{4C3 * g‘fq or JC: * Q'Ca} 3,4 3.4 3.4 M .
or “2100” — (504 or 504) M AT IR T AT ie P(WA or GA but not both) Must be correct figures
“2100” — (*C3 % °Cy +'C2 = °C3) M = Al
= 21007 or (11a) dep = M1 Mi SC P, % %P, + P, % Py M
= (11a) Midep
Careful: 336 or 756 can be obtained by incorrect methods.
Total 10
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Q12, Jun 2011, Q6)
ma 1040 ]l B
b 6! or 5!x6 or 720 M1 Ul MiI* NOT 6! in denom
+ 7V or = “5040” or 1440 or (5! or6!) = 2 M1 Any = 7! or “50407 x 6 orx2 M1 dep* eg ﬁ!fsm or ]f-; or 0.143 or ];’y (3 sfs): MIMIAO
but NOT any = 2
=2/, 0e or 0.286 (3 sf) Al 3
ia | 3!'x4laloneor144 [ M1 | ool oy 0o orTCIeTeE | N&Jt'j'!; x 41 'éﬁﬁﬁ'f'égi{d{'ji'é 4axs5
(+ 7! or “5040”) "ot 351 - MOt 14z
="'/ 0e or 0.0286 (3sf) Al 2 . o
NB no mark for = 7! or “50407 in this part
b | SseenorS'seen | X N or GGGBBBB, BGGGBBB, BBGGGBB, BBBGGGB,
BBBBGGG
31 x4l x5 or5! =31 or 720 or5 x 144 M1 or 5 x e s (<M} 3x?1y) oe: M2
|
or 5 % 7C3or7C4 M2 NB no mark for + 7! or “5040” in this part
or 5 x “(iia)™ M2
(+7! or “5040™)
="/, 0e or0.143 (3 sf) Al 3
Total 9




ALevelMathsRevision.com

Q13, (Jan 2012, Q9)
i | @ |°p, or s or’Cy x4 M1 | alone oe eg 'C, x °C, x 'C, x °C,  or 9x8x7x6
=3024 Al
[2]
(i) | () |*Py0r8 x7x6 oeor Cyx 3! Ml | Allow x .__or+ .. .
% 5 (or°Cy) M1 | Correct x 5 or *Cs % 5 (or °C)) or (*Py or “30247) x /g M2
= 1680 Al Not ISW, eg /3004 : MIMIAO
IO 1 N IS
SC: consistent use of with replacement in (i)
(or if only (a) or (b) attempted)
(ia) MOAO
(ib) 999 x 5 or 4995 M1
MOAO
(i) | (a) | °Cy=*C,0r°Cy oe Ml | °Cy=*C = 4! (or°Py x4 x4)  or 5! (or°Py) |y x ¥y =%y x % Allow = or +._.
*Cyx*C,+°C, oe correct method so far Ml 960 + 120 oe correct method so far x4 correct method so far
(=45)
+°C, Allow anything + ’C, MI +°p, [must involve any P or any !] = P, | g x g <y x ¥, Allow % or +...
or:
=14 or 0.357 (3 sfs) oe, eg /o5 or /26 Al 3o x Hex 3ax Yo or 3y x Mg x 3, M
3o % g Hax e x 343y x Yg x g M
Marks must come from one method, not
[4] | mixture of two methods NB /5 % ¥/ % /7 x 3 ="/, MOMOMOAO
(n) [ (b) | 9,8, 7,40r9 8,6,5 No mark yet
2 ML | ok e Voot 4P ook Allow x or+... | 41+ 41or2 x 41 oe
+C, oe Must be (1 or 2 or 4) = °C, MI x4 % 2 %2 fully correct method =P, or + (i)(a) oe
Must be (96 or 48 or 24) = P,
=" oe or0.0159 (3 sfs) Al
[3] NB Marks from one method only, not mixed Ut lgx e allow x or + ... M1
_______________________________________________________________ methods | x4V4x2 fullycorrectmethod MI
SC: consistent use of with replacement in (i1),
(or if only (a) or (b) attempted)
(iia) (*/o)* M1 (o) +4( 1) CloyHCa(e) Cl)) M2
+ 4C3(5a’g]3(4f.;} (=0.400) MI One term missing or extra or wrong M1
MOAO
(iib) (‘/o)'  (=0.000152) Ml
attempt find no of gps = MI1A0
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Q14, (Jan 2013, Q4)
(i) |(a) |6 Bl
(1]
(i) | (b) | 3x3x3 Ml 31+7x3 3+3x6+6 31x4+3 (Explanation for 3! x 4 + 3:
Complete correct method. Allow methods 123: 3!, 112 & 122: 3!, 223 & 233:
equiv to these. 31, 331 &311:3!
111,222, 333: 3 Candidates need
Only allow other methods if they appear not include this)
=27 Al correct
12]
(i) | (¢) | (ib)-3 Ml or 3! +6x3 or3!+3!x3 or6+3!x3!+2! or8 x3
or3! x4 (Explanation: there are 8 possible
If answer 1s not 24, this method must be Complete correct method. Allow methods orders starting with 1.
explicitly stated in order to give M1A1ft equiv to these. Candidates need not include this)
=24 ft their (i)(b) Alft | Only allow other methods if they appear
|2] correct
(i) eg 1123: g_: x 3 alone M2 31x%C;x3 or3!'x12 Ml This method or}ly scores if
' 3x3x3x3 —. ... 15 used:
allow M1 for % x 3! alone *2 Mldep (=36) No. with4 rep’ns=3 MI
I x & 2 ~ ? - 4
eg 1122: % x 3 alone M2 A o Noswii Jieep 116 = % o
allow leor% % 3! alone = e Y oo Molrgx_?,Mz

Total = 54

Al
5]

Allow methods equiv to these, eg correctly
listing cases

Only allow other methods if they appear
correct.

NB 3x3x2x2 =36 & 3x3x2x1=18
are incorrect methods unless clear
Justification given

81—(3’+24") or 81-27 M1
(allow 81-3 or 81-24)

18, 36 only score if a correct method
seen,, Or eg:

18 orders listed starting with
or 18 orders listed with two repetitions

“]”
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Q15, (Jun 2014, Q8)
5 . . —
(i) ;én::ﬂ seen anywhere  or num= 10 M1 %x—_&rx%x% or lég{} or ﬁ oe seen aloneor x... g %X%X%X%M]
5 5 4 . all o .
SCJ o or 23;4! oe all correct Ml Txtx2xdx"Cax 20r £x+x2x$x 41+ 20e | +x3x3oe all correct M2
'L J or gxyxgx5x 12 oe all correct NB 1ICOMeCt 4505 not score
&
C-l
=1 0r0.143 (3 sf) Al Correct ans scores MIM1A] regardless of
7 method.
3]
(ii) 6! x 2 alone or 5! x 6 x 2 alone oe M2 | M1 for 6! or 5! x 6 or °Psor 720 seen M1 for 7! = 2 alone
NB 5! scores MO unless 5! x 6 or 5! = 12 NB 7! scores M0 unless 7! x 2 alone
= 1440 Al
3]
(iii) 6! x4 alone  or6! x 2 x 2 alone M2 | M1 for 6! or °Ps or 720 seen 5!: MO unless 5'=6 or 5!=<12 or 5!x24
or 5! x 6 seen but NOT from 5!x3!
= 2880 Al

3]
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Q16, (Jun 2015, Q6)
(i) 7! or 5040 or 'P; seen M1 | or 5!1%(°Cs + 6) NOT 51x°C;  |orZxixixixixlalone M2
1= 2 or 2 M L or > 5 correct fracs mult:
2 7! Sk(6C2+6) or 6 correct fracts mult x ... M1
= ﬁ or 0.000397 (3 sf) Al |or $2;0e
3]
(iif) |(a) | 5 Bl lgnore any working seen
[1]
(ii) | (b) | °C; alone (or x *C,) M1 alone, eg NOT °C, % ... or 'Cy+ ... But allow “C, as denom of prob M1A0
or °C3+2(!) or 2 x'C; or "Py+2
=10 Al
2]
(ii) | (c) | =57+ 10" +°Cy M1l |or®Ci+"5"  or 'Ci-"10" or 'C;-"Cs Allow as denom of a prob MI1AOQ
=25 Alf | fi(a) &/or (b) only if working seen

2]




