1. (a) Individual students (b) Register of all students B1 B1

(c) No: they are unlikely to be a representative sample B2 4
2. @ (r+1)2=12 n=23 Var(X)=(23—1)2/12=40§ B1 M1 Al
(b)) P10<X <1dh=2=2 . MlAL 5
3. (2)30x 7 =75 M1Al
(b} X ~B(30, p) Hy:p=025H,:p>025 B1 Bl
Under Hy, P(X = 15) = 1 - 0:9973 = 0:0027 < 5%, so reject H, M1 Al Al
(e) 30x0:9=27 B1
(d) P(More than 25 right) = P(X < 5) in B(30, 0:1) = 0-825 M1 Al 10
4. (a) Graph : straight line from (1, k) to (4, 4k); on x-axis elsewhere B2
Areaoftrapezium:-%x3x(k+4k)=1 sok:-z- M1A1
= 2 2
(b) E(XX) = fl 2 dr=28 E(X)_f: X dr=85 MI1AIMI AL
Varn(X) =85 -2:8* = 0:66 M1 Al 10
5. (a) Poisson, Po(3:5) Bl
(b) (1) P(X = 0)=0-0302 (from tables) Bl
(i) PIX>7)=1-PX <7)=1-~09733 = 00267 M1 Al
(c) Might not be random — possibly aimed at specific targets B1
(d) Po(45) =N (45,45) M1 Al
P(X > 60) = P(X > 60-5) = P(Z> 15 5/6:71) = P(Z > 2:31) M1 Al1Al
=1-09896 = 00104 M1 Al
A continuity correction must be made, to convert from
discrete Poisson to continuous Normal distribution B2 14
6. (a) No. of blemished apples ~ B(10, 0-05) B1
From tables, P(X = 2) = 1 - 0-9139 = 0-0861 M1 A1l
(b) P(X =2)=0-9885-0-9139 = 0-0746 M1 M1 Al
(c) Now X ~B(50,0-0861) P(no trays) = 0-9139*° = 0-0111, B1 M1
P(1 tray) = 50 x 0-9139*° x 0-0861 = 0-0522 M1 A1
so P(X <2)=0-0111 + 0-0522 = 0-0633 Al
(d) 50 x 0-0861 = 4-3, so expect 4 trays MI Al
(¢) No. blemished in 20 trays ~ B(200, 0-05) = Po(10) Bl
P(X > 10)=1-04579 = 0-542 M1 A1l 16
7. (a) Graphsketched ~dx2cx5=1 c=1 B3 M1 Al
(b) Median m has P(4 < X <my=3-%=L 5 M1 Al
—tdt=4 L2 _op=3
2 77 tdr=-L 7m Lmt-20=12 M1 A1 M Al
2m* —28m +83=0 m =426 A1 M1 A1
(¢) Sections of graph will not be precise straight lines in reality Bl
Some people will take longer than 7 hours Bl 16
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