A level Mathematics Practice Paper — Probability — Mark scheme

Question Scheme Marks
1(a) (R and S are mutually) exclusive. Bl
&)
1) %: %+ P(B) —P(4B) use of Addition Rule Ml
2 1 1 .
3 =—+ P(B) - Zx P(B) use of independence M1 Al
5 3
—==P(B
12 4 ( )
5
P(B)== Al
5)-2
“)
1 3 5 15 5
© | prnpy = 242155 MIALft
4 9 36 12
2)
1(d) 1
1 4y = (1-(0))x0.25 o 9
P(B|4) =—————— orP(B')or = M1
(B4) 025 (B") T
4
4
=_ Al
9
2)

(9 marks)
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Question Scheme Marks
2(a)
B1
MIl
Al
Al
B1
)
2(b) 13 or 0.1625 Blft
80
1)
2(c) 28+30—110r 2+3+4+8+13+17 orl—(11+22):ﬂg0.5875 M1 Al
80 80 80 0
(2)
2(d) "17+8+13" = "2+3+4" 38
——— of — or | -————— =—(condone awrt 0.809
n47" % nq7n 47 ( ) M1 Alcao
(2)
2(e) 7 20
P(B|C)=—, P(B)=—
(B|C) 2% (B) 20
7 28 MIl
P(C|B)=—, P(C)=—
(C|B) 20 ©) %0
7 20 28
PBNC)=—, P(B) = —P(C)=—
( ) 20 (B) 20 (&) 20
P(B|C) =P(B), P(C|B) = P(C) these may be implied by correct conclusion M1
P(B N C)=P(B)xP(C)this approach requires the product to be seen
So, they are independent. Al
3
(13 marks)
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Question Scheme Marks
3(a) p=P(BNC)= PMB)xP(C)=0.6x0.25 =0.15 MIl
q=[P(C)—p]=0.10 Al
2)
3(b) r=1-0.08—[P(B)+¢]=1-0.08—0.6—0.1 (0.e.) M1
or 1 —0.08 —(0.6+0.25 — p)
=0.22 Alcao
2)
3(c) s =[P(4)—r]=0.28 Bl1ft
t=[P(B)—p—s oruse P(BNC")—5s=0.6x0.75-"0.28" ] =0.17 Blft
2)
3(d) P(A4)xP(B)=0.5x0.6=0.3 which is not equal to s (= 0.28) Ml
So 4 and B are not independent Al
2)
3(e) (s+p) or (0.6—¢) 3
P(4UC) or[P(A)+P(C)]or (r+s+p+q) M1 ALft
("0.28"+"0.15") or (0.6-"0.17")
0.5+0.25
43
= 75 Al
3
(11 marks)
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Question Scheme Marks
4
@ 33575 55 M1 Al
200
(0]
4(b 200-2
(b) 00-2 .99 M1 Al
200
(0]
4(c) 30
PWnC 30
[P(W|C)]= (P 2 ) _ SOAOO = %:0.375 M1 Al
© AOO
2
4(d)
G F
() Q) .
Bl for 9, 1
<33 B B for 77,33
” B1 for 64,16
H
Allow diagrams with intersections between F, C and H provided these are
marked with 0.
If their diagram indicates extra empty regions do not treat a blank as 0.
“
4
(e) 1+l6+3320.25 M1 Al
200
2
(12 marks)
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Question Scheme Marks
5(a) P(ANB) = P(A4|B) x P(B)
2 1 1
PAnB) =55 =% M1 Al
(2)
S(b) A B 2 intersecting circles and Bl1ft
‘P(ANBY’
z 3and 3 Bl
20 20 10
Box and .
30 B1
3)
5(c) 3 1 7
P(A)=—+—=|=—o0r0.35 Blft
=353
1)
5(d) 1
P(ANB 5
pB|4)=TUNB) _ 5. M1
Py T
20
_4
7 Al cao
(2)
5(e) 0.3 Blft
1)

(9 marks)
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Question Scheme Marks
6(a)
B P(TnR)= 0-005 ar’;%)—c
0.0
; ¢ N A, 9
— B P('J-’\B) = 0-245 or 15%3 .
B PknB) = 0-0135 or _2%
2000
8’ P(knB')= 0-4365 or _873
Zooo
& P(LAd) = 0.015 or _3 Al
Zao
Gl B P(LnB) = 0.285 er 5F
200
(2)
6(b) 0.25x%0.98, =0.245 (or exact equiv. €.g. o= MI1A1
(2)
6(c) 0.25%0.02+0.45%x0.03+0.3x0.05, =0.0335 (or exact equiv. e.g. 555 M1Al
(2)
6(d) [P(JUL|B)] _ 0.25x0.02+0.3x0.05 or 0.0335-0.45x%0.03 MI1A1ft
0.0335 0.0335
=0.5970... awrt 0.597 (or 2 or exact equiv.) Al
3)
(9 marks)
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Question Scheme Marks
7(a) B, W or T,W [accept BUT,W or BNT,W] BI
[Condone P(B), P(W) etc]
Since there is no overlap between the events or cannot happen together B1
(0.e.)
(Accept comment in context e.g. “no one walks and takes the train”)
2)
7(b) 9 8 5
eg PB)=—, P(T)=—, P(BNT)=— M1
1‘9’()25()25()25
P(BNT)=P(B)xP(T) [0.2+#0.36x0.32=0.1152 o.e.] M1
So B and T are not independent Alcso
3
7© oy =] L or 028 Bl
25
@)
@ [P(BNT) =] e or 1 or 0.2 B1
25 5
&)
7(e) P(T N B) "(d)"
P(T|B) = =
25
~2 or 05 Al
9
2)
(9 marks)
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Question Scheme Marks
8(a) [P(B)=0.4,P(4)=p+0.1s0] 0.4x(p+0.1)=0.1 or 0.4 xP(4)=0.1 M1
1
p :Z—O.l p=0.15 MIA1
3)
8(b) P(BNC) | 02 502 M
02+qg 11 P(C)
11x0.2=5x(0.2+¢) dMl1
q=0.24 Al
r=0.6-(p+q) ie. r=0.21 Alft
“)
8(c) P((AUC)NB)| 03
(« AL =—= M1
0.4
=0.75 Al
(2)
(9 marks)
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Question Scheme Marks
9(a) P(JUK)=1-0.7 or 0.1+0.15+0.05= 0.3 Bl
@)
9(b) P(K)=0.05+0.15 or “0.3”-0.25+0.15 or “0.3”=0.25 +P(K)—0.15 M1
May be seen on Venn diagram
=0.2 Al
(2)
9(c) P(KNJ)
PK|J)|=——
[P N]==5 0 Ml
0.15
= — Al
0.25
3
== 0r0.6
5 Al
3)
9(d) P(J)xP(K)=0.25x0.2(=0.05), P(JNK)=0.15 or
P(K|J)= 0.6, P(K) = 02 or may see P(U|K) = 0.75 and P(J) = 0.25 Ml
not equal therefore not independent Alft
(2)
9(e) Not independent so confirms the teacher’s suspicion or they are linked Bl1ft
(This requires a statement about independence in (d) or in (¢))
)
(9 marks)
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Question Scheme Marks
10(a) 3 closed curves and 25 in
correct place M1
(05N -
7 Al
Labels R, S, C and box
B1
All values/100 or equivalent fractions award accuracy marks.
“
10(b) 7/100 or 0.07 M1 for (‘their 7’in diagram
M1 Al
or here)/100
(0]
10(c) (3+5)/100 = 2/25 or 0.08 MI1Al
2)
10(d) (25+15+10+5)/100 =11/20 or 0.55 M1 Al
@
10(e) , P(SNC'NR)
P(SNC'|R)= PR
65 M1
Require denominator to be ‘their 65° or ‘their ﬁ,
15 e tes .
= e require ‘their 15’ and correct denominator of 65 Al
3 .
= 3 or exact equivalents. Al
(&)
(13 marks)

10
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Question Scheme Marks
11(a)
} Split (0.021)
Poor Stitching
0.03
(0.3) No split (0.009)
(0.97) Split (0.0194)
y
No Poor Stitching\
(0.98) No split(0.9506)
Shape B1
Labels & 0.03 B1
Labels & 0.7,0.02 B1
3
11(b) P(Exactly one defect) = 0.03x0.3+0.97x0.02 or MIALf
P(PS U Split)— 2P(PS A Split) t
=10.009 + 0.0194 =] 0.0284 Al cao
3
11(¢) | P(No defects) = (1-0.03)x(1-0.02)x(1-0.05) (or better) M1
=0.90307 awrt 0.903 Al cao
2
11(d) | P(Exactly one defect) = (b)x(1-0.05) + (1-0.03)x(1-0.02)x0.05 M1 M1
=0.02847x0.95+0.97x0.98x0.05 Alft
=10.02698 + 0.04753] = 0.07451 awrt 0.0745 Al cao
“

(12 marks)
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Question Scheme Marks
12(a) both 2,3 BI
33
4
- B1
9
both é,z Bl
55
all three of i,i,é B1
999
“)
12(b) 1 2
P(A):P(RR)+P(YY)=lxg+lx"%”=% B1 for Exg(oe) seen at B1 M1 Al
25 2 5 5
least once
3
12(c) _ M1 for at least 1 case of 3
II;E%R)P(RRR) *P(RYR) + P(YRR) + balls identified. (Implied M1
by 2™ M1)
[lXEXHEHJ+[lxéxéj+(l><¥¥§||x§j+(lxﬂgﬂxlliﬂj _é (*) Ml Al
25 3) 2 59) (2 59) 275 9) "9 €50
3)
12(d) M1 for identifying both cases and +
bs.
P(AN B)=P(RRR)+P(YYR pro Ml
( ) ( ) (Y7R) may be implied by correct
expressions
1 2 2 1 2 4 2
=] —X—X— [+| = X—X— = — *
(2 s ?J [2 5 9j ° ) Alcso
(2)
12(e) P(AUB) = P(A) +P(B) — P(An B) Must have some attempt to use M1
" u+ _g _1_1 Al
9 15 cao
()
12() 1 2 2 Probabilities must
P(RRR) Exgxg 6 come from the Ml
P(RRR) + P(YYY) =71 2 2 1 2 5\ 11 product of.3probs. Alft
—X=X— [+| =X—=x— from their tree Al cao
253 259 diagram.
(&)
(17 marks)

12
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Question

Scheme Marks
13(a)
0.30 bike owner %
0.78 car owner Bl
(0.70) not bike owner %
B1
0.85
(0.22) not car owner bike owner 1108—070 Bl
(0.15) not bike owner %
3)
13(b) P(car or bike but not both)=0.78x0.70+0.22x0.85=0.733 M1 Al
(2)
13 ) i . .
© | [p(carfbike)] = LlcAr N bike) _ 0.78x0.30 ,=0.555819.... MIAL
P(bike) 0.78x0.30+0.22x0.85 Al
awrt 0.556
3)
13(d) P(bike) =0.78x0.30+0.22x0.85=0.421, P(not bike)=1-10.421 M1
0.421%x0.579+0.579%x0.421 dM1
= 0.487518 awrt 0.488 Al
3)
(11 marks)

13
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Question Scheme Marks
14(a) [P(4)=1-0.18—-022 ] = 0.6 (or exact equivalent) B1
@)
14(b) P(4UB)="0.6"+0.22 = 0.82 (or exact equivalent) Bift
&)
14(c) Establish
( ) Use independence before
x=P(4nB o oy g or after 1 Mland M1
P(B)P(A| B) = P(4 " B) score marks for (d)
(RH ver)
X
=0.6 P(B)x[1-0.6]=0.22 Find P(B
x+0.22 (B)[1-0.6] ind P(B)
Use PANB)=P(4|B)P(B Use
x=0.6x+0.132 se P(ANB)=P(4| B)P(B) P(B)P(A):P(AmB) dM1
0.4x=0.132 P(4NB)=0.6x0.55 P(4NB)=0.6x0.55
x = 0.33 (or exact equivalent) Alcso
3
14(d) P(B)=0.55
P(B)x P(4) = 0.55x0.6 gré’taﬁng P(4)=P(4B) [= M1
=0.33
P(B)xP(4)=P(A4NB) or P(4) = P(4|B)
o . therefore (statistically) Alcso
therefore (statistically) independent independent
2
(7 marks)

14
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Source paper Question New spec references | Question description New AOs
number

1 S1 Jan 2012 2 A3.1,32 Probability 1.1b, 1.2,3.1a
2 S1 2015 3 A3.1,32 Probability 1.1b,2.1,2.4,3.1b, 3.4
3 S1 2017 3 A3.1,32 Probability 1.1b,1.2,2.4,3.1a
4 S1 2013 3 A3.1,32 Probability 1.1b, 3.1a, 3.1b, 3.4
5 S12014R 4 A3.1,32 Probability 1.1b, 3.1a, 3.4
6 S12014 4 A3.1,32 Probability 1.1a,1.1b, 3.4
7 S12012 4 A3.1,32 Probability 1.1b,1.2,2.4,3.4
8 S12013R 6 A3.1,32 Probability and Venn diagram 1.1b,1.2,3.1a,3.4
9 S1 2011 6 A3.1,32,33 Probability 1.1b, 1.2,2.1,2.4,3.1b
10 S1 Jan 2012 6 A3.1,32 Probability 1.1b, 3.1b, 3.4
11 S12012 7 A3.1,32 Probability 1.1b, 3.1b,3.3,3.4
12 S1 Jan 2011 7 A3.1,32 Probability 1.1b, 2.1, 3.1a, 3.1b
13 S12014R 7 A3.1,3.2 Probability, Tree diagram 1.1b,3.1b, 3.4
14 S12014 8 A3.1,32 Probability 1.1b,1.2,2.1,2.4

15




