AS STATISTICS PRACTICE 1

Question 1

A travel agent sells holidays from his shop. The price, in £, of 15 holidays sold on a particular

day are shown below. -
? Y = 12013
299 1050 2315 999 485
350 169 1015 650 830 5 X?w“-: 15 WA 6¥5

99 2100 689 550 475

For these data, find
(a) the mean and the standard deviation,
e - 3) A
X = 126178 sd = |'BY4aERs o
\5 \ Ko

- 3@5 = 62!
(b) the median and the inter-quartile range. &
4,164, 299,350, 475 U-25,550, €80, 68&9,
620,994, 1615, 1050,2(00,53 1S

Ba = 650
DR =105 -35A0 = 665

An outlier is an observation that falls either more than 1.5 X (inter-quartile range) above the
upper quartile or more than 1.5 x (inter-quartile range) below the lower quartile.

(¢) Determine if any of the prices are outliers.

3+ 115(@3-P) =105+ 1.5 X665 =2012.8
P -5y -@)) = 350 - 1.5 &5 < O
2100 and 2315 qe putler

(e) Compare and contrast sales from the shop and sales from the website.
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Question 2

Histogram of times
Frequency

Density

§ oo
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The diagram above shows a histogram for the variable 7 which represents the time taken, in
minutes, by a group of people to swim 500m.

(a) Complete the frequency table for 7.

1.5 12 b 2156 %2.5

t 5-10 10-14 14-18 18-25 25-40

Frequency 10 16 24 3 5 1.5

(2)
(b) Estimate the number of people who took longer than 20 minutes to swim 500m.
L o 2
@33-200x5 +(40-25)xI = 40 @
(c) Find an estimate of the mean time taken.
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(d) Find an estimate for the standard deviation of .

SEJ 41033 _ 1g,8%
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() Find the median and quartiles for r.
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Question 3

A fairground game involves trying to hit a moving target with a gunshot. A round consists of up
to 3 shots. Ten points are scored if a player hits the target, but the round is over if the player
misses. Linda has a constant probability of 0.6 of hitting the target and shots are independent of

one another.
(a) Find the probability that Linda scores 30 points in a round. 21
P(scoce 30) =Pk, W ) = 0,62 =0.210 (‘;3';,) @)
The random variable X is the number of points Linda scores in a round. Yo
(b) Find the probability distribution of X. @}
x|o [lo [ab ] 30 | ®

bl ""’m‘f)uﬂm«i \

PO 0.4 0424 0. 1uY] 6.21b|

(c) Find the mean and the standard deviation of .X.

ELD = (0 xo.4) + (10x0.2%) + (90 x bo 144) + (30 % D316 @
= .76

r X
£ =[x 00w +ao % puuy) + (2 %D 216)
= 276

Sd ‘::\( F—btz} —-EE.(;:\B?" = \IQ.?[:: At Tl ':::.

A game consists of 2 rounds.

(d) Find the probability that Linda scores more points in round 2 than in round 1.

@CLmda SCNGE M e 1 R2 Hhan CL.)
= DCX‘FD Cnd Xq 10, 90!303 i ?CY*\:‘O, )(9-79*01?‘9

(6)

Y%, =20 FXac3D) = 0.4 £ (0.2¢+0.144+0.216)
=0 LAY

*D-B‘%K(o.mq. F0.21L) = &, 088
4(0‘ 4N ¢ O.Q\é;) = 003N\ A%

= @3576@




Question 4

The events A and B are such that P(4) = 1, P(B)= 1 andP(4 N B)= 1.

(a) Using the space below, represent these probabilities in a Venn diagram.
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Hence, or otherwise, find
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Question 5
For the events 4 and B,
P(AnB’)=032, P(A'nB)=0.11 and P(AuB)=0.65

(a) Draw a Venn diagram to illustrate the complete sample space for the events 4 and 5.

e _ B
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(b)  Write down the value of P(4) and the value of P(B).

P(A) = o324+0.2% =05k
D(8) = 0.1+ 032 =033

&)

(©) FindP(|B). = ?CA ﬁ@:) -

-

PR &7
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(d) Determine whether or not 4 and B are independent.
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Question 6

A drugs company claims that 75% of patients suffering from depression recover when treated
with a new drug.

A random sample of 10 patients with depression is taken from a doctor’s records.

(a)  Write down a suitable distribution to model the number of patients in this sample who
recover when treated with the new drug.

X ~nB (10, 0.75)

Given that the claim is correct,

@

(b) find the probability that the treatment will be successful for exactly 6 patients.

ok Brpwal PD @
Pls=6) = DAL \ g

Nz 0
P=00¢
The doctor believes that the claim is incorrect and the percentage who will recover is lower.

From her records she took a random sample of 20 patients who had been treated with the new
drug. She found that 13 had recovered.

(c) Stating your hypotheses clearly, test, at the 5% level of significance, the doctor’s belief.
byt p=o8 w@&KUemrfmmf@
Wt p Loy o RELh Hy hosebye
R A ¢ ?,x L3 Q_{ 1¢ Y
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0.2Q%> 0, 3,

(d) From a sample of size 20, find the greatest number of patients who need to recover from
the test in part (c) to be significant at the 1% level.

r?[¥.§~0>f€: 0.0 f@ P = o .16 @
P(x <4 =0060624 &0 8
PC X L10) = 0.00% 20,0
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Question 7

The probability of a bolt being faulty is 0.3. Find the probability that in a random sample of 20
bolts there are

(a) exactly 2 faulty bolts, K A ?} ( o0 ] & 3 3>
(2)
o PIx=d = DK C Binommal \"b)

(b) more than 3 faulty bolts.

p 2)
PLY >3) s V= P(LLD) = =007
These bolts are sold in bags of 20. John buys 10 bags. = D ! 8 DI 3
(c) Find the probability that exactly 6 of these bags contain more than 3 faulty bolts.
3)
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Question 8

Linda regularly takes a taxi to work five times a week. Over a long period of time she finds the
taxi is late once a week. The taxi firm changes her driver and Linda thinks the taxi is late more
often. In the first week, with the new driver, the taxi is late 3 times.

You may assume that the number of times a taxi is late in a week has a Binomial distribution.

Test, at the 5% level of significance, whether or not there is evidence of an increase in the
proportion of times the taxi is late. State your hypotheses clearly.

hip= o

(Total 7 marks)
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