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Mark Scheme
Question
Number Scheme Marks
1(a) X ~B(n, 0.04) Implied | Bl
E) =np Mi
Useofnp=35
5=0.04n
n=125 125 | Al
(3)
(b) E(X)=3
np=3 np=3 | Bl
sd = \/npq = J3(1—0.04) Use of npg | M1
= ./2.88 4/3(1-0.04) Al
= 1.70 awrt 1.70 | A1
4)
Total 7
2(a 1 1
) f(x)=z ,22x<6 Zandrange Bl
= ( ,otherwise 0 and range | Bl
2)
® | BX) = 4 by symmetry or formula 4| BI
(1)
6-2)°
) Var (X) = LE*)"“ Use of formula | M1
4
=§ 1.3 orl—l—oriorl.33 Al
3 3
(2)
(d) F(x) = J’l di = l:_l_t:l Use of If(x)dx M1
2 4 4 2
1 1
= Z(x_z) Z(x~2) orequiv. | Al
1
F(X)=Z(xﬁ2),2sx56 %(X—Z)andrange Blft
=1 ,X>6 ends and ranges | Bl
=0 ,X<2 (4)
1
(e) P23 <X <3.4)= 2 (3.4-23) Use of area or F(x) | M1
=0.275
11 | Al
0.275 or — (2)
40
Total 11
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Question
Number Scheme Marks
3{a) Misprints are random / independent, occur singly Context, any 2 | Bl, Bl
in space and at a constant rate 2)
(b) PX=0)=¢ Po (2.5) | M1
= 0.08208...... =0.0821 0.0821| +q
(2)
() Y ~ Po (5) for 2 pages Implied Bi
P(Y>7)=1-PX<T) Use of 1 —and correct inequality
' M1
0.1334 Al
=1-0.8606 =0.1334
(3)
For 20 Y~P, (50 "o CO 11
Y ~N(50 , 50) approx Bl
P(Y <40)=P(Y <39.5) cc +0.5 | M1
39.5-50 standardise above | M1
=PI Z< \/— all correct | Al
50
iP (Z £ -1.4849) awrt—1.48 | Al
(M
Total 14
4{a) Individual member or element of the population or sampling frame B1
1
{b) A list of all sampling units or all the population Bl
(1)
(c) All possible samples are chosen from a population; the values of a statistic and the B1
associated probabilities is a sampling distribution B1
(2)
Total 4
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Question
Number Scheme Marks
5(a) X ~B(200, 0.02) Implied | Bl
n large, P small so X ~ Po (np) = Po (4) conditions, P ,(4) | B1, Bl
—4 45
P(X =5)= e 4 P(X <5)-PX 5£4) | M1
5! 0.1563 | A1
=0.1563 5)
PX <4y | M1
P(X<5)=PX <4 0.6288 | A1
(b) ~0.6288 @
Total 7
6(a) 2 - Ml Al
Ik(4x—x3)dx ~1 If(x)dx 1, all correct
0
1 2
k[sz -_f} -1 41| Al
4 0
k(8—4)=1 cso | Al
1
k= —
4 “
®) EX)= 2].Jcl(4x-x3)dx
=y Jxf (dx | M1
2
[lxa _1s [¥] | Al
3 20 |,
_16 1.070r1i0r1—6—0r1.06 Al
15 15 15 (3)
(©) iy .
Atmode, ' (x)=0 Implied | M1
4-3x2 =0 Attempt to differentiate | M1
x=i \/Eor]woriorﬂ
Nz 30T s | A
(3)
d 1
5 2 2 2
1 , 1 1
P 2x° - Zx = 2 Attempt to integrate | M1
x*-8x7+8=0
xi=4 +2./2 Attempt to solve quadratic | M1
x =1.08 Awrt 1.08 | Al
(6]
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(e) mean (1.07) < median (1.08) < mode (1.15) any pair M1
=> negative skew cao | Al
(2)
() ) T lines x<(Q andx >2, labels,
0 and 2 B1
negative skew B1
between 0 and 2 (2)
5 x Total 18
7 (a) X"B(10,p) Binomial (10, 0.75) | B1, Bl
2
(b) P(X=6)=09219-0.7759 P(X<6)—P(X<5) | M1
=1{.1460 0.1460 | Al
2
(¢} Hg p=0.75 (or p = 0.25) Correct H, | B1
H,:p<0.75 (or p>0.25) One tailed H, | Bl
Under H,, X~ B(20, 0.75) (or ¥ ~ B(20,0.25)) Implied | g
P(X < 13)=1-0.7858=02142 (or P(Y = 7)) P = 13)and1-,0.2142 | pnpy aq
Insufficient evidence to reject Hyas 0.2412 > 0.05
Doctor’s belief is not supported by the sample Context | A1
(ORCRPX £12)=1-08982=0.1018 6
(or P(Y > 8)) (6)
PX < 11)=1-0.9591=0.0409
(or P(Y = 9)) either | (M1 A1)
13 outside critical region
(or 7))
(d) P(X < ¢) < 0.01 for p=0.75
(or P(Y=20-c) < 0.01 for p=0.25) M1 Al
P(X < 9)=1-0.9961 =0.0039 (or P(Y = 11) 0.9961 or 0.9981 | Bl
P(X <10)=1-0.9861=0.0139 (or P(Y = 10) 0| Bl
C. R. is [0,9], so greatest no. of patients is 9. 4)
Total 14




