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Questionla

State the conditions that must be satisfied to be able to model arandom variable Xwith a binomial distribution B(n,p).

[4 marks]

Question1b

Afairspinnerhas 8 sectors labelled with the numbers 1through 8. Foreach of the following cases, state with areason
whether ornot a binomial distribution would be appropriate formodelling the specified random variable.

(i)

Therandom variable Sis the number of the sector that the spinnerlands on whenitis spun.

(i)

Therandom variable Wis the number of times the spinneris spun untilitlands on 7’ forthe first time.

(i)

Therandom variable Yis the number of times the spinnerlands on a prime numberwhen itis spun twelve times.

(iv)

Onthefirst spin, itis a ‘win’if the spinnerlands on an even number. On subsequent spinsitis a ‘win’ if the spinnerlands either
onthe same number as the previous spin oron a factor of the number from the previous spin. Therandom variable Lis the
number of wins when the spinneris spun ten times.

[4 marks]
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Question 2a

Afaircoinis tossed 20 times and the number of times it lands heads up is recorded.

Find the expected number of times that the coin willland heads up.

[1mark]
Question 2b
Find the probability that the coin lands heads up 15 times.
[2 marks]
Question 3a
On any given day during a normal five-day workingweek, thereis a 60% chance that Yussuf catches a taxi to work.
Find E(X), the expected number of times Yussuf will catch a taxito work during a normal five-day working week.
[Tmark]
Question 3b
Find the probability that, during a normal five-day working week, Yussuf never catches a taxi.
[2 marks]

For more help visit our website www.exampaperspractice.co.uk


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

Fa]

Exam Papers Practice

Question 3¢

Find the probability that, during a normal five-day working week, Yussuf catches a taxionce at the most.

[2 marks]

Question 4a

Adifficult operation toremove arare form of canceris foundto have a success rate of 78%. Twelve patients are on the
waiting list to undergo the operation.

Find the probability that all twelve patients’ operations are successful.

[2 marks]

Question 4b

Find the probability that all but two patients undergo successful operations.

[2 marks]

Question 5

Forajellyfish populationin a certain area of the ocean, thereis a 95% chance that any given jellyfish contains microplastic
particles inits body.

Forasample size of 40 jellyfish from this population, find the probability of:

(i)

exactly 38 jellyfish

(if)

allthejellyfish

having microplastic particles in theirbodies.
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[4 marks]

Question 6

Giovanniis rolling a biased dice, forwhich the probability of landing on a twois 0.25. Herolls the dice 10 times andrecords
the number of times thatitlands on a two. Find the probability that

(i)

thedicelands on atwo 4 times.

(ii)

the dicelands on a two 4 times by landing on a two 3 times in the first 9 rolls, and then landing on a two on the tenth roll.

[5 marks]
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Question7

Forcans of a particular brand of soft drink labelled as containing 330 ml, the actual volume of soft drinkin a can varies.
Although the company’s quality control assures that the mean volume of soft drinkin the cans remains at 330 ml, itis known
from experience that the probability of any particular can of the soft drink containingless than 320 mlis 0.0296.

Tilly buys a pack of 24 cans of this soft drink. It may be assumed that those 24 cans represent arandom sample. Let L
represent the number of cansin the pack that contain less than 320 ml of soft drink.

Find the probability that

(i)

none of the cans

(ii)

exactly two of the cans
(iii)

atleasttwo of thecans

containless than 320 ml of soft drink.

[4 marks]
Question 8a
Therandom variable X ~ B(40,0.15). .
Find:
(i)
P(3<X<14)
(ii)
P(5<X<12)
[3marks]
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Question 8b
Find Var(X)

[1mark]

Question 8c
FindP(X<3 | X<9).

[3marks]

Question 9a

Zarais agymnast. Itis known that she has a 20% chance of making a mistakein any given routine.

Zara performs tenroutines in a competition.

(i)

Find the expected number of routines in which Zara willmake a mistake.

(if)

Find the standard deviation of the number of routines in which Zara makes a mistake.

[3 marks]
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Question 9b
Find the probability that Zara makes a mistakein:
(i)

none of herroutines,

(ii)
exactly two of herroutines,

(i)

no more than two of herroutines.

[6 marks]

Question 9¢c

Given that Zara makes a mistake in atleast 2 of herroutines, find the probability that she makes a mistake in exactly 3 of her
routines.

[3marks]
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Question 9d

Find the probability that the number of routines in which Zara makes a mistakeis less than one standard deviation away from
the mean.

[3marks]

Question10a

In the town of Wooster, Ohio, itis known that 90% of the residents prefer the locally produced Woostershire brand sauce
when preparing a Caesarsalad. The other10% of residents prefer another well-known brand.

30 residents are chosen atrandom by a pollster. Let the random variable represent the number of those 30 residents that
prefer Woostershire brand sauce.

Find

(i)
E(X)
(iii)
Var(X)

[2 marks]
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Question10b

Find the probability that

(i)

90% or more of theresidents chosen prefer Woostershire brand sauce,
(ii)

none of theresidents chosen preferthe otherwell-known brand.

[6 marks]
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