RECOGNISING ACHIEVEMENT

OXFORD CAMBRIDGE AND RSA EXAMINATIONS

Advanced Subsidiary General Certificate of Education
Advanced General Certificate of Education

MATHEMATICS 4732
Probability & Statistics 1
Tuesday 18 JANUARY 2005 Afternoon 1 hour 30 minutes

Additional materials:
Answer booklet
Graph paper
List of Formulae (MF1)

TIME 1 hour 30 minutes

INSTRUCTIONS TO CANDIDATES

Write your name, centre number and candidate number in the spaces provided on the answer
booklet.

Answer all the questions.

Give non-exact numerical answers correct to 3 significant figures unless a different degree of
accuracy is specified in the question or is clearly appropriate.

You are permitted to use a graphical calculator in this paper.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 72.

Questions carrying smaller numbers of marks are printed earlier in the paper, and questions carrying
larger numbers of marks later in the paper. ‘

You are reminded of the need for clear presentation in your answers.

This question paper consists of 4 printed pages.

© OCR 2005 [K/102/2696] Registered Charity Number: 1066969 [Turn over




1

2

The scatter diagrams below illustrate three sets of bivariate data, A, B and C.
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State, with an explanation in each case, which of the three sets of data has
(i) the largest,
(ii) the smallest,

value of the product moment correlation coefficient. [4]

The back-to-back stem-and-leaf diagram below shows the number of hours of television watched per
week by each of 15 boys and 15 girls.

Boys Girls
0{0556677889
1004

2127

3

Key: 4 | 2 | 2 means a boy who watched 24 hours and a
girl who watched 22 hours of television per week.

(i) Find the median and the quartiles of the results for the boys. (3]

(ii) Give a reason why the median might be preferred to the mean in using an average to compare the
two data sets. [1]

(iii) State one advantage, and one disadvantage, of using stem-and-leaf diagrams rather than box-and-
whisker plots to represent the data. [2]
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Two commentators gave ratings out of 100 for seven sports personalities. The ratings are shown in
the table below.

Personality A B C D E F G

Commentator I 73 76 78 65 86 82 91
Commentator 11 77 78 79 80 86 89 95

(i) Calculate Spearman’s rank correlation coefficient for these ratings. [5]

(i) State what your answer tells you about the ratings given by the two commentators. R3]

The table below shows the probability distribution of the random variable X.

X -2 1 -1 1 2

PX=x)| ;| 3 5| w
(i) Find the value of the constant k. [2]
(ii) Calculate the values of E(X) and Var(X). [5]

On average 1 in 20 members of the population of this country has a particular DNA feature. Members
of the population are selected at random until one is found who has this feature.

(i) Find the probability that the first person to have this feature is

(a) the sixth person selected, [3]
(b) not among the first 10 people selected. [3]
(ii) Find the expected number of people selected. [2]

Louise and Marie play a series of tennis matches. It is given that, in any match, the probability that

Louise wins the first two sets is %.

(i) Find the probability that, in 5 randomly chosen matches, Louise wins the first two sets in exactly
2 of the matches. [3]

It is also given that Louise and Marie are equally likely to win the first set.

(ii) Show that P(Louise wins the second set, given that she won the first set) = %. [2]

(iii) The probability that Marie wins the first two sets is % Find

P(Marie wins the second set, given that she won the first set). [2]
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It is known that, on average, one match box in 10 contains fewer than 42 matches. Eight boxes are
selected, and the number of boxes that contain fewer than 42 matches is denoted by Y.

(i) State two conditions needed to model Y by a binomial distribution, [2]

Assume now that a binomial model is valid.

(ii) Find
(@ P(Y=0), (2]
(b) P(Y =2). [2]

(iif) On Wednesday 8 boxes are selected, and on Thursday another 8 boxes are selected. Find the
probability that on one of these days the number of boxes containing fewer than 42 matches is 0,
and that on the other day the number is 2 or more. [3]

An examination paper consists of 8 questions, of which one is on geometric distributions and one is
on binomial distributions.

(i) If the 8 questions are arranged in a random order, find the probability that the question on
geometric distributions is next to the question on binomial distributions. [3]

Four of the questions, including the one on geometric distributions, are worth 7 marks each, and the
remaining four questions, including the one on binomial distributions, are worth 9 marks each. The
7-mark questions are the first four questions on the paper, but are arranged in random order. The
9-mark questions are the last four questions, but are arranged in random order. Find the probability
that

(ii) the questions on geometric distributions and on binomial distributions are next to one another,

[3]
(iii) the questions on geometric distributions and on binomial distributions are separated by at least 2
other questions. [4]

Five observations of bivariate data produce the following results, denoted as (x,, yi) fori=1,2,3,4,5.
(13, 2.7) (13, 4.0) (18, 2.8) (23, 3.3) (23, 2.2)
[Ex =90, £y=150, x* = 1720, y* = 46.86, Txy = 264.0.]

(i) Show that the regression line of y on x has gradient —0.06, and find its equation in the form
y=a+bx. [4]

(ii) The regression line is used to estimate the value of y corresponding to x = 20, but the value x = 20
is accurate only to the nearest whole number. Calculate the difference between the largest and
the smallest values that the estimated value of y could take. [3]

The numbers e, e,, e,, e,, e, are defined by

e, =a+bx.~y fori=1,23,4,5.

(iii) The values of e.,e, and e, are 0.6, —0.7 and 0.2 respectively. Calculate the values of e 4 and e.

(2]

(iv) Calculate the value of e® + €2 + €2 + €% + ¢ and explain the relevance of this quantity to the
Tepreve;ve,ve p q
regression line found in part (i). [2]

(v) Find the mean and the variance of e, e,, e,, ¢,, e.. (4]
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Final Mark Scheme 4732/01 January 2005

1 @ A B1
Points lie close to straight line Bl 2| Valid reason, eg “linear”. Not “strong correlation”
(i1) C B1
Non-linear relationship B1 2| egcurve or quadratic
2 () Median 8 B1
________________ Quartiles 6,24 | B2 3]|Blforeach AllowIQR=24-6
(i1) Extreme values/skew distort mean | Bl Accept just “data skewed”. Not “anomaly”
______________________________________ or3Smentioned | Ll
(iii))  Advantage: retains data values Bl
Disadv: harder to read (eg) median | B1 Not “Can be shown on same diag”
harder to compare distr’s
visual comparison harder 2
3 () 2341657 6547231 M1 Rank both sets consistently
1234567 7654321
>d® =14 M1 Find 2d?, dep ranks attempted. Allow arith errors
= 62d’ Al Y’ =14
Ryt M1 Use formula correctly, dep 2™ M1
(77 =1 y, dep
r=3 Al 5| Answer % or a.r.t. 0.750
S
(ii) Rankings generally agree B1f 1| Must have “agree” or “similar” etc,
dep r;> 0.5 Not ‘rankings well correlated’
If r; < 0.5, “generally don’t agree”: B1
4 ()  k=1-(+i+2+L) Ml [ Usezp=1
Yo Al 2| o0r0.05
(i1) E(X) = Zxp(X) MI Use 2xp(X) with a value for k and correct signs
=-1/10 Al —1/10 or —0.1 only
szp(x) =2 Ml Attempt sz'p(x)2 Y or 53¢ )p(x): M2
2Xp(X) — M1 Subtract their pu° }
=1.99 Al 5| Answer, 1.99 or 1 99/100
5 (1) (a) Geo(0.05) Ml Geo(0.05) or 0.95 stated or implied
(19/20)°(1/20) M1 o’p attempted
=0.0387 Al 3| Answer, a.r.t. 0.0387 ISW
(b))  (19/20)"° M1 qor1—p—pq..—pq’
Ml [9° or g, or one wrong term: M1MO]
=0.599 Al 3| Answer, a.r.t. 0.599
e =) MOMOAD
(i1) Mean = 1/p M1
=20 Al 2| 20, cao
6 (i) B(5, 3/8) M1 B(5, 3/8) stated
or /s, 3/5 seen and sum of powers = 5
°C,(3/8)%(5/8)° M1 3| Correct expression
________________ ~5625/16384.0r0.343 | Al | Answerart0343ISW
(i)  %p ="k Ml or’/s/ '/, or’/gx 2
p;=% AG Al 2| % correctly obtained. Must see explicit step.
R N & Verification eg /> x */s =Yg or /s’y = ' MIAL
(i)  %p, ="/ Ml or'/3/ ' or'/5x 2
p> = A Al 2| Answer 2/3 or a.r.t. 0.667
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7 () Boxes are independent Bl Both must be in context
,,,,,,,,,,,,,,,, Probability same foreachbox  |/B1 2, ... ...
(i1) (a) B(8, 0.1) M1 B(8, 0.1) stated or 0.1, 0.9 seen and sum of powers =8
0.4305 Al 0.43[05] correct
(b) 1-P(1) M1 1-0.8131 or 1 —(0.9°+ 8x0.97x 0.1) correct
0.1869 Al 4| Answer, a.r.t. 0.187
"""" (i) 2x04305x0.189 |Ml  |[@x® }
MI 2x(a)x(b) }
0.16092 Al 3| Answer, ar.t. 0.161
8 @) 2x7! M1 7! and 8! used or 'P; and Py
8l M1 Correct formula, with “2 x”
=Y Al 3| Answer, '/, or 0.25 only
"""" (i)  sor 4lx4l or 3Ix31 or Yy ML |
1 2
(Zj or 3bx3t M1 Correct expression
4!1x 4!
_1
= Al 3| o0r0.0625
"""" (iii) Attempt subdivide, allow one error. | M1 | By description or listing or implied by probs,
eg 1—(ii))—P(sep by 1)
Correct subdivision into 3 or 13 cases M1 All 3 or all 13 cases clearly present
Correct expression Ml
=1 Al 4| or0.8125 or a.r.t. 0.813 only
- 53
Egcorrect: 1-3x 1¢ ;1—(ii) - 2x 431';31' Eg incorrect: 1 — 3!'x3!'x3 : MIMIMOAO
| | -GN+ 1, 2 8!
—3@",‘:’('4",)13 P2 x xSy 1"/ — 31x3!: MIMOMOAO
T 4! x 4!
9 26a _ 20x15 264 —-5x18x3 | Ml Formula correctly used
@ 5 —
507 1720-5x18°
1720 — 5
=-0.06 AG Al —0.06 correctly obtained
y — /s =—0.06(x — %) M1 ora="/5— (-0.06) x */s
y =4.08 — 0.06x Al 4| Complete equation correct
"""" (i)  Substitutex=20.5(y=2.85) | Ml | Allow20(y=2.88)0r2049
Substitute x =19.5 (y =2.91) M1
Al 3| Answer 0.06 or —0.06, c.w.d
________________ 291-285=0.06 .
(iii) -0.6, 0.5 B1 —0.6 correct
... BL 2] OS5correct
(iv) 1.5 Bl
Calculated equation minimises this | B1 2| Not “Low value for e’ means points near line”
________________ Quantity
v) g=2e/5 M1 >ei/5 used
= Al Answer 0, cwd, cao
Yei?/5  (—her &)’ Ml Yei/5
=03 Al 4/0.3 only, must see — 0% or—0 in variance.
ie: No working: € = 0: M1A1; Var=0.3: M1A0O




