S1 SAMPLE EXAM QUESTIONS – BINIOMIAL DISTRIBUTION
1.
Jeremy sells a magazine which is produced in order to raise money for homeless people. The probability of making a sale is, independently, 0.09 for each person he approaches. Given that he approaches 40 people, find the probability that he will make:

(a)
2 or fewer sales;
(3)

(b)
exactly 4 sales;
(2)

(c)
more than 5 sales.
(2)

(Total 7 marks)
2.
Eight friends take a picnic to a cricket match. As her contribution to the picnic, Hilda buys eight sandwiches at a supermarket. She selects the sandwiches at random from those on display. The probability that a sandwich is suitable for vegetarians is independently 0.3 for each sandwich.

(a)
Find the probability that, of the eight sandwiches, the number suitable for vegetarians is:

(i)
2 or fewer;
(ii) exactly 2;
(iii)
more than 3.
                                                                                                                                                            (7)

(b)
Two of the eight friends are vegetarians. Hilda decides to ensure that the eight sandwiches she takes to the match will include at least two suitable for vegetarians. If, having selected eight sandwiches at random, she finds they include fewer than two suitable for vegetarians she will replace one, or if necessary two, of the sandwiches unsuitable for vegetarians with the appropriate number of sandwiches suitable for vegetarians.


State whether or not the binomial distribution provides an appropriate model for the number of sandwiches suitable for vegetarians which Hilda takes to the match. Explain your answer.
(2)

(c)
In fact the eight sandwiches which Hilda took to the match contained four suitable for vegetarians. The first four friends to eat a sandwich were not vegetarians. Each selected one of the available sandwiches at random and ate it.


State whether or not the binomial distribution provides an appropriate model for the number of sandwiches suitable for vegetarians eaten by these four friends. Explain your answer.
                                                                                                                (2)  total:11 marks










2.	(a)	(i)	Binomial n = 8 p = 0.3	B1 B1


Binomial


8, 0.3


P(2 or fewer) = 0.552	B1


0.552 (0.551, 0.5525)


(ii)	P(2) = 0.5518 – 0.2553 = 0.2965	M1


P(2 or fewer) – P(1 or fewer) or use of correct formula


0.2965(0.296, 0.297)	A1


(iii)	P(>3) = 1 – 0.8059 = 0.194


P(>3) = 1 – P(3 or fewer) or use of correct formula�0.194(0.193, 0.195)	A1	7


             sc B1 0.448 (0.448 , 0.449)


(b)	No, n not constant/probabilities not random/not independent/�0,1 not possible outcomes	M1 A1	2


No


Reason


(c)	No, p not constant/ not independent	M1 A1	2


No


Reason














1.	(a)	B(40,0.09)	B1 M1


binomial, n=40 p=0.09


any correct use of binomial tables or


formula;


allow small slip eg. reading p = 0.08


P(2 or fewer) = 0.289	A1	3


0.289 – 0.290


(b)	P(4) = 0.7103 – 0.5092	M1


	= 0.201	A1	2


0.2 – 0.202


(c)	P(more than 5) = 1 – 0.8535	M1


any correct method


allow 1 – P(4 or fewer) – implied by 0.2897


= 0.1465	A1	2


0.146 – 0.147





2552	B1


0.552 (0.551, 0.5525)


(ii)	P(2) = 0.5518 – 0.2553 = 0.2965	M1


P(2 or fewer) – P(1 or fewer) or use of correct formula


0.2965


(0.296, 0.297)	


(iii)	P(>3) = 1 – 0.8059 = 0.194


P(>3) = 1 – P(3 or fewer) or use of correct formula�0.194(0.193, 0.195)	A1	7


             sc B1 0.448 (0.448 , 0.449)


(b)	No, n not constant/probabilities not random/not independent/�0,1 not possible outcomes	M1 A1	2


No


Reason


(c)	No, p not constant/ not independent	M1 A1	2


No


Reason
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