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Answer all the questions.

1  The table shows the probability distribution of a random variable X.

P(X=x) | 0.1 | 03 |04 | 02

(i) Find E(X) and Var(X). [S]

(ii) Three values of X are chosen at random. Find the probability that X takes the value 2 at least twice. [3]

2 (i) The table shows the amount, x, in hundreds of pounds, spent on heating and the number of absences, y,
at a factory during each month in 2014.

Amount, x, spent on
heating (£ hundreds)

Number of absences, y 23 125 118 | 18 | 12 | 10 | 4 9 | 11 | 15| 20 | 26

21 123119 | 15| 14 512 |10 9120 |18 |23

n=12 Ix=179 Ix*=3215 3y=191 %*=3565  Zxy=3343
(a) Calculate r, the product moment correlation coefficient, showing that » > 0.92. 13]

(b) A manager says, ‘The value of » shows that spending more money on heating causes more
absences, so we should spend less on heating.” Comment on this claim. 1]

(ii) The months in 2014 were numbered 1, 2, 3, ..., 12. The output, z, in suitable units was recorded along
with the month number, 7, for each month in 2014. The equation of the regression line of z on n was

found tobe z=0.6n + 17.

(a) Use this equation to explain whether output generally increased or decreased over these months.

1]
(b) Find the mean of n and use the equation of the regression line to calculate the mean of z. [3]

(¢) Hence calculate the total output in 2014. 2]
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3  The masses, m grams, of 52 apples of a certain variety were found and summarised as follows.
n=>52 X(m—150)=-182 T(m — 150)* = 1768
(i) Find the mean and variance of the masses of these 52 apples. [5]
(ii) Use your answers from part (i) to find the exact value of m’. 3]

The masses of the apples are illustrated in the box-and-whisker plot below.

120 130 140 150 160 170 180
(iii) How many apples have masses in the interval 130 < m < 140? [2]
(iv) An ‘outlier’ is a data item that lies more than 1.5 times the interquartile range above the upper quartile,

or more than 1.5 times the interquartile range below the lower quartile. Explain whether any of the
masses of these apples are outliers. 3]

©OCR 2016 4732/01 Jun16 Turn over
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4  In this question the product moment correlation coefficient is denoted by » and Spearman’s rank correlation
coefficient is denoted by 7.

(i) The scatter diagram in Fig. 1 shows the results of an experiment involving some bivariate data.

v A
X
X
X
X
X
0 ~
Fig. 1
Write down the value of _for these data. 1]
(ii) On the diagram in the Answer Booklet, draw five points such that » =1 and r # 1. 2]

(iii) The scatter diagram in Fig. 2 shows the results of another experiment involving 5 items of bivariate
data.

v A

=V

Fig. 2

Calculate the value of T [5]

© OCR 2016 4732/01 Jun16
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5 (i) A random variable X has the distribution B(25, 0.6). Find

(a) PX < 14), 1]
(b) P(X=14), 2]
(¢) Var(X). [2]

(ii) A random variable Y has the distribution B(24, 0.3). Write down an expression for P(Y =y) and evaluate
this probability in the case where y = 8. [2]

(iii) A random variable Z has the distribution B(2, 0.2). Find the probability that two randomly chosen
values of Z are equal. 3]
6 (a) Find the number of ways in which 12 people can be divided into three groups containing 5 people,

4 people and 3 people, without regard to order. 13]

(b) The diagram shows 7 cards, each with a letter on it.

A A A B B R R

The 7 cards are arranged in a random order in a straight line.
(i) Find the number of possible arrangements of the 7 letters. 2]
(ii) Find the probability that the 7 letters form the name BARBARA. [1]

The 7 cards are shuffled. Now 4 of the 7 cards are chosen at random and arranged in a random order in
a straight line.

(iii) Find the probability that the letters form the word ABBA. 13]

7  On average Marie scores a goal on 20% of her shots. The variable random X is the number of shots Marie
takes, up to and including her first goal.

(i) State two conditions needed for X to have a geometric distribution. 2]

(ii) Assuming these conditions are satisfied, find the probability that

(a) X=3, 2]
() Xx<10, 2]
(c) 9<X<20. [31]

The probability that Nadine scores a goal on any shot is 0.3. Marie and Nadine independently take shots in
turn, with Marie shooting first. The winner is the first one to score two goals.

(iii) Find the probability that
(a) Marie wins on her second shot, [2]

(b) Nadine wins on her second shot. [3]
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4732 Mark Scheme June 2016

Note: “(3 sfs)” means “answer which rounds to ... to 3 sfs”. If correct ans seen to > 3sfs, ISW for later rounding
Penalise over-rounding only once in paper.

Question Answer Mk Guidance
1 i >xp M1 | > 3 correct terms
=27 oe A1 +4 or+ 10 etc MOAO
Tx%p (=8.1) | M1 | >3 correct terms (x-'2.7" > 3 correct terms M1
-92.77? M1 | dep +ve result Y(x-'2.7Y’p >3 correctterms M1
=0.81 oe A1
[5] +4 or+10etc MOMO AOQ
i 0.3x0.7x3+0.3° or0.189 +0.027 oe | M2 |0r0.3°x0.7 +0.3° M1 | 1-(°C1x0.3x0.7°+0.7°) M2
or0.3°x0.7x30r0.189 oe M1 | or1-(0.3x0.72+0.7% M1
0.3% or 0.09: MO unless clearly part of correct method SC: M1 for 0 32x0 6x3+0 33
=27 or0.216 A1 0.3%2x0.1x3+0.32x0.4x3+0.32x0.2x3 + 0.3° M2 or1- (3C1 x 0.3 x 0.6%+ 0.63)
125 [3] "x3" omitted 3 times or > 2 terms correct M1
x3C,or x°C, instead of x3 is OK throughout
Total 8
2 i |a - 1792 _ 6539
S = 3215 — T (= 544.9167 or 227%)
Sy, = 3565 — % (= 5249167 or 8239,
Siy = 3343 179191 (= 4939167 or 2927) | M1 | Correct sub in a correct S formula
- "493.9167"
r= J"544.9167"<"524.9167" M1 | Correct sub in 3 correct S formulae Correct ans, (>3 sf) no wking, M1TM1A1
and a correct r formula
=0.924 (3 sf) or 0.9235..... A1 Must see > 3 sf Ignore any comparison with 0.92
[3]
i b | Correlation does not imply causation Any answer which implies or is equiv Allow without context.
or It depends on the time of year to any of these Ignore incorrect comments
or Both depend on a third variable B1
or There could be other factors [1]
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Question Answer Mk Guidance
i |a |'Increased and 'Increased' and 'Increased' and NOT:
'Increased' and
Positive gradient or positive coeff of n values of z shown as follows: iVaIue of 0.6n increases as n 'V(_:llue of zincrasn ipcr‘
or 'Output goes up by 0.6 each month' B1 at least 6 values increases' 'zincr as no. of mths incr
’ or 1st and last values
[1] or 1st, or 2nd or 3rd or 4th and 9th or10th or
Both needed 11th or 12th
ie 17.6 or 18.2 or 18.8 or 19.4 and 22.4 or 23
or23.6 or 24.2
i |b | 7=65o0r % oe seen B1
z = 0.6X'6.5I +17 alone, eg not +12 M1 or (0.6x1+17+0.6x2+17+ .. 06x12+17)_12 oe Long method, all correct terms seen and +12 M1
or17 =z-0.6x'6.5' oe or '250.8'+12 M1
ft their '6.5' only if comes from ....+12 NB ans 20.9 may not score the B1
z =20.9 A1 | cao
[3]
ii ¢ | Total output = “20.9” x 12 M1 | or 0.6x1+17+0.6%2+17+ ...0.6x12+17 oe | Long method, all correct terms seen
oreg %+%+...+% oe
L Not ISW,
251 (3 f) '[A;]f ft their (ii)(b) eg 25100 scores A0, even if 251 seen
Total 10
3 NB in (i) and (ii) 1768 + 1502 x 52 = 1171768 is incorrect and scores no marks in either part, except possible ft in (ii) .
3 | _;gz or _35 seen or |mp||ed B1 Xm = 150X52 - 182 or 7618 B1
Mean = 150 — “3.5" M1 | or =182+150x52 o 7800-182 B1M1 “7618" + 52 M1
52 52 =146.5 A1
=146.5 or 147 A1
(Z(m-150)2=1768  Im>*-300=m+1502x52=1768
1768 9 _ Allow within v sian Tm2=1768+300x"7618"-1502x52 = 1117168)
153 ~(-35")° alone, egnotif +150 | M1 J 17683007618 -1502x52 1y 4 512
=21.75 or21.8 | A1 | NotISW, eg+21.75 (or 4.66) M1AO , 52
ans 4.66, no working, M1A0 or %—'1 46,52 fully correct method M1
[5] =21.75 A1
NB % —"46.5"2 or 1768 -(-3.5%) MOAO




4732 Mark Scheme June 2016
Question Answer Mk Guidance
i S maes? < 21 75 I g g2 i ger | HIS0=1768
55— 146.5" ="21.75 Mz | Allow M1 for S5-—3.5" ="21.75 SM?-3005m+150°x62=1768 > 2 terms correct M1
orsm? = ('21.75' + '146_52') x 52 orsm? = ('21.75' + -3_52-) x 52 $m?=1768+300x"7618"-1502x52 correct method M1
ft their mean & +ve var from (i) for M2 =1117168 A1
sm’=1117168 ISW A1 | Exact; no ft from (i) eg 147 or 21.8 Correct ans, no wking  M1M1A1
[ 3] If incorrect ans given with no wking, possibly M1M1
for (ii) may be obtained by correct method seen in (i),
However M1MO or MOMO is more likely.
3(iii) | The correct method is in the 1st column. However, most candidates will give the allowed method in the middle column and score both marks.
NB 3rd column
iii (52+1)+4=13.25 or(26+1)+2=13.5 | M1 | Allow 52+ 4 or 26 +2 (= 13) M1 Allow 52+ 4 or 26 +2 (= 13) M1
(= 13th apple has mass < 140) (= 13th apple has mass 140)
= (no. below 140 =) 13 A1 = (no. below 140 =) 13 A1 = (no. below 140 =) 12 AOQ
[2]
iv IQR = 15 seen or implied B1 | or 22.5 seen or implied
155+1.5x15 = 177.5 (or > 176) B1 | 176-155 = 21 (or < 22.5) 76155 =14 (or <1.5)
or 140-1.5x15=117.5 (or < 130) or 140-130=10 (or<22.5) 140-130 _ 2
or 15 = 3 (or <1.5)
No outliers B1 Ignore method Equivalent correct methods may be seen
[3]
For 2nd B1 allow 14 <IQR < 16
Total 13
4 i -1 B1
[1]
ii 5 pts (or line or curve or zigzag) such that: Allow > 4 pts eg st line, +ve grad, B1B0
grad always +ve (not vertical) B1 If crosses and curve or line, mark crosses
not in st line. B1 | dep 1st B1
c[i;ri Must be clearly intended not to be st line SC Some segments vertical (not all) BOB1
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Question Answer Mk Guidance
iii x12345 o0or12345 M1 | Attempt ranks
y12354 21345 A1 Correct ranks
Allow both sets reversed 2x=Xy=15 Xx?=Xy?=55 ZXxy=54
M1 dep 1st M1 S=Sy,=55-(152+5)=10 S,,=54-(152+5)=9
=2 Correct method for d?; ft their ranks gcorrect method forone S M1
NB Sd?=22=4: M0 | r= —~— fully correct method M1
M1 | Sub their Zd? into correct formula, 09 1010 A
re=1--8¢2 dep M1M1, eg not using =d? = 2%=4 | =%
5(5% 1) A1
=09 5] ans 0.9, no wking: full marks
ans -0.9 with wking may get M1M1M1
ans -0.9, no wking: no marks
Total 8
5 i 0.414(2) B1
[1]
i 0.4142 - 0.2677 M1 |*Cy x0.4" x0.6" or their (i) - 0.2677, dep +ve result: M1
=0.1465 or 0.147 (3 sf) allow 0.146 A1
[2]
i 25%x0.6x0.4 or 15 -9 gefromnp(1-p)) | M1 | Allow \/(25 x 0.6 x 0.4) or 2.45 for M1
=6 A1
[2]
i #C, x 0.7*7x0.3" oe B1 | Allow other letters for y NB Must see this for 1st B1
(**Cg x 0.7'° x 0.32 =) 0.160 (3 sf) B1 | Allow 0.16 0.16(0) scores only the second B1
[2] No M-mark for the correct express'n
iii (0.8%)% + (2x0.8x0.2)° + (0.2°)° oe M2 | o 0.642+0 322+0.042 or256 , 64 | 1 oo | M1 forany correct term or value of term
= 321 6r 0.5136 or 0.514 A1 025 025625
625 [3]
Total 10

11




4732 Mark Scheme June 2016
Question Answer Mk Guidance
6 a 2Cs or ?C, or '°C; oe seen M1 12p,
or —=> or etc M1
2c.x 'C, (% 3C3) alone, ie correct method | M1 | or ?C4 x 8C5 or '>C; x °C, or etc alone 12p, 7p 3p
. . : 5 4 3
ie any of the six correct products of 2 or 3 C’s alone or 5] X Al X 3 or other correct M1
=27720 A1 ' ' '
[3] 121
b |i 7
7 Pz 5040
322 O 3 Mooz ©° M1
=210 Al
[2]
b |i % oe or 0.00476 (3 sf) [B11]f ft their (b)(i) Ignore method
b iii 3x2x1x2 12 M2 3 2 3 2
76x5<4 OF Bag alone M2 “P2>"P2  Hione M2 | 2€2°C2 « 1 or3 x1alone oe M2
7p 7c (4,35 6
4 4 221
or 3x2x1x2 or *C,x%C,x2x2 or 12 oe seen in num or °P2x*P, in num or 'P4 in denom M1 30x2Cox2C
or 7x6x5x4 or 840 oe seen in denom M1 or % or% or J' or 44
Cy (ﬁ) P4
3x2x1x2 oe alone M2 M1 (not & al
L 7%6%5%4 seen (no B alone)
70 oe or 0.0143 (3 sf) A1 all denoms or all nums correct: M1
[B1 | gut %x % x%x% + or x something: M1 | NB 'C, or 35 seen does NOT score,
even if in denom
Total 9
7 i Const prob of scoring oe B1 | In context Not 'Prob of goal is consistent'
Each shot indep oe B1 | In context Prob score on one shot not affected by
[2] other shots
Ignore incorrect comments Each shot indep of previous shot
Allow Goals are independent
Allow Prob of goals are independent
Not Number of goals indep

12
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i |a [0.8°x0.2 M1
= 16 A1
0.128 or 125 0€ (2]
i |[b [1-0.8° M1 Long method: all 9 terms correct: M1
=0.866 (3 sf) (0.865782...) | A1
[2]
i |c |0.8°-0.8" or1-0.8"—-(1-0.8") | M2 | Allow M1 for 0.8%°° 1% _ .80 o | | ong method: all 10 terms correct: M2
or1-'0.866'-0.8" or1-0.8"-'0.866' 1-0.8"1920_(1-0.82°°"% | 1 term extra, omitted or incorrect: M1
=0.120 (3 sf) A1 | Allow 0.12
[3]

7(iii)(a) & (iii)(b): SC If 0.2 and 0.3 interchanged, or If 0.3 replaced by % consistently throughout (iii)(a) and (iii)(b),
all three M-marks can be awarded if consistent working seen OR 'correct' answer with no working.

Answers: 0.2 « 0.3: (iii)(a) 0.09 (iii)(b) 0.0364

Use of % . (iii)(a) 0.04 (iii)(b) % or 0.107

i |la |02x03%x0.2+0.2x0.7x0.2 alone M1 | or0.2x0.2
= A A1
0.04 or 55 0€ 2]
i | b |0.2x0.3x0.8 x0.3 + 0.8%x0.3x0.2x0.3 or (0.2><0.8><2+0.82)><0.32 oe M2 | (1- 0.22) x 0.3% or (1- 0.04) x 0.3% oe M2
+0.8x0.3x0.8x0.3 alone oe or-2 . 9 , 36 oe M2
or 0.3x0.8x0.3 + 0.8x0.3x0.2x0.3  oe | M2 625 ~ 625 * 625 or1-0.2% or1-0.04 M1
or any two correct prods of 4 probs oe :M1
If on tree, must be identified
=0.0864 or 65% oe A1
[3] | 0.3x0.8x0.3 MO unless part of a correct method
Total 14

Total 72 marks
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