October 2019
WSTO02 STATISTICS 2
Mark Scheme

Question Scheme Marks
1(a) | X~B(4, p) or Y ~B(4, 1 -p) B1
P(X>2)=P(X=3)+P(X=4)=4p’(1-p)+ p* oe M1
=p’(4(1-p)+p)
=p’(4-3p)* Alcso
3)
) | Jap(—p) =0.96 Ml
4p(1-p)=0.9216 > 4p> —4p+0.9216 =0 Ml
16
=—or 0.64 Al
P 25
P(X>2)=0.54525952 awrt 0.545 Al
“4)
'y Vo301 3
© px=3|x>2)=2p (="p) _4x064(0.36) _9 awrt 0.692 | M1, Al
'(b)' 0.545... 13
(2)
Total [9]
Notes
(a) | B1 writing or using B(4, p) or B(4, 1 —p).

For using, a correct term for P(X = a) where 1< a <3 is needed.

M1 correct expression for P(X > 2) in terms of p. Allow *Cy etc oe

A1 cso correct working leading to given answer (must see at least one line of intermediate

working eg p*+ 4p° —4p*). NB Do not allow same line but with *Cy etc calculated as an
intermediate line. If they use P(X>2)=1-P(X=0)-P(X=1) — P(X=2) then we need to
see a completely correct solution as per the alternatives given below.

(b)

1* M1 for a correct equation for standard deviation or variance. Allow with " their p" eg %

from part(a)
2"4M 1 rearranging their equation correctly to form a 3TQ with attempt to solve. If equation
or answer is incorrect then the method to solve it must be shown. Allow one sign error

1Al p= Eor 0.64 seen
25

274 A1 awrt 0.545 needs to have rejected any other solutions. Must be seen as answer to
part(b)
NB 4p(1- p)=0.96 leading to 0.6 is MOM1A0OAO

(©

4'their p” (1—-"their p")

q
0 < g <1 Need to see working if incorrect answer. Can be awarded even if leads to
answer > 1.

M1 ft their value of p (0 <p <1). For a ratio in the form where

4p’(l-p)  A40-
P (4-3p)
Al awrt 0.692 allow awrt 0.693

P) Allow with "their p" substituted.

Allow in terms of p eg
(4-3p)




For A1 cso: Use as guidance to check for cso and required equivalent working eg may use 1—2p + p’ instead
of (1- p)’

X~B(4.p)
Need to see the ticked lines and at least one of the * lines (oe) as the intermediate working

PX>2)=1-PX=0)-P(X=1)-P(X=2)
=1-(-p)'=4p(1-py-6p’1-p) v
=1- (1—4p+6p2—4p3+p4) —4p(1-3p+3p°—p’) —6p*(1-2p+p°) *
=1-1+4p-6p°+4p’ —p* — 4p+12p> —12p° +4p* — 6p*> +12p° —6p* *
=4p°-3p* vV

=p’4-3p)v
Need to see the ticked lines and at least two of the * lines (oe) as the intermediate working

P(X>2) =1 —P(X=0)—P(X=1)-P(X=2)
=1-(-p)'-4p(-p)-6p’(1-p)*v
=1-(1-p)’[(-p)’+ 4p(l-p) + 6p*] *
=1-(1-2p+p)1-2p+p°+4p—4p°>+6p°] *
=1- (1—2p+p2)[1+2p+3p2]
=1-(1+2p+3p° —2p—4p* —6p’ + p* +2p’ +3p*) vV

*

— 4p3 _3p4 \/
=p’(4-3p)v
Y~B@4,1 —-p)

need to see the ticked lines and 1 line of intermediate working before answer as per original

P(X>2)=P(Y=0)+P(Y=1)
= (p)*'+ 4(-p)p)
= p'(p+4(-p))
= 4p* -3p*
=p'(4-3p)



