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1  When a four-sided spinner is spun, the number on which it lands is denoted by X, where X is a random
variable taking values 2, 4, 6 and 8. The spinner is biased so that P(X = x) = kx, where & is a constant.

(i) Show that P(X = 6) = +5. 2]

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

2 (i) Kathryn is allowed three attempts at a high jump. If she succeeds on any attempt, she does not jump
again. The probability that she succeeds on her first attempt is %. If she fails on her first attempt, the
probability that she succeeds on her second attempt is %. If she fails on her first two attempts, the
probability that she succeeds on her third attempt is %. Find the probability that she succeeds. 13]

(ii) Khaled is allowed two attempts to pass an examination. If he succeeds on his first attempt, he does not
make a second attempt. The probability that he passes at the first attempt is 0.4 and the probability that
he passes on either the first or second attempt is 0.58. Find the probability that he passes on the second
attempt, given that he failed on the first attempt. [3]
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3 The Gross Domestic Product per Capita (GDP), x dollars, and the Infant Mortality Rate per thousand (IMR),
v, of 6 African countries were recorded and summarised as follows.

n=2~6 2.x = 7000 >x2= 8700000 2y =456 >y?= 36262 2xy = 509900
(i) Calculate the equation of the regression line of y on x for these 6 countries. [4]

The original data were plotted on a scatter diagram and the regression line of y on x was drawn, as shown
below.
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(ii) The GDP for another country, Tanzania, is 1300 dollars. Use the regression line in the diagram to
estimate the IMR of Tanzania. [1]

(iii) The GDP for Nigeria is 2400 dollars. Give two reasons why the regression line is unlikely to give a
reliable estimate for the IMR for Nigeria. 2]

(iv) The actual value of the IMR for Tanzania is 96. The data for Tanzania (x = 1300, y = 96) is now included
with the original 6 countries. Calculate the value of the product moment correlation coefficient, r, for
all 7 countries. [4]

(v) The IMR is now redefined as the infant mortality rate per hundred instead of per thousand, and the

value of 7 is recalculated for all 7 countries. Without calculation state what effect, if any, this would
have on the value of » found in part (iv). [1]

4 (i) How many different 3-digit numbers can be formed using the digits 1, 2 and 3 when

(a) no repetitions are allowed, 1]
(b) any repetitions are allowed, 2]
(¢) each digit may be included at most twice? 2]

(ii) How many different 4-digit numbers can be formed using the digits 1, 2 and 3 when each digit may be
included at most twice? [S]
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5  Arandom variable X has the distribution B (5, i).

(i) Find
(@) E(X), 1]
(b) P(X=2). 2]
(ii) Two values of X are chosen at random. Find the probability that their sum is less than 2. [4]

(iii) 10 values of X are chosen at random. Use an appropriate formula to find the probability that exactly 3
of these values are 2s. 131

6  The masses, x grams, of 800 apples are summarised in the histogram.

A
Frequency
density
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(i) On the frequency density axis, 1 cm represents a units. Find the value of a. [3]

(ii) Find an estimate of the median mass of the apples. (4]
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7 (i) Two judges rank n competitors, where n is an even number. Judge 2 reverses each consecutive pair of
ranks given by Judge 1, as shown.

Competitor C1G |G C G C) .. C, C,
Judge 1 rank 1231456/ ....... n—1 n
Judge 2 rank 201141316 |5 ....... n n—1
Given that the value of Spearman’s coefficient of rank correlation is %, find 7. (4]

(ii) An experiment produced some data from a bivariate distribution. The product moment correlation
coefficient is denoted by r, and Spearman’s rank correlation coefficient is denoted by .

(a) Explain whether the statement

is true or false. 1]
(b) Use a diagram to explain whether the statement
r£l= r #1
is true or false. 2]
8  Sandra makes repeated, independent attempts to hit a target. On each attempt, the probability that she
succeeds is 0.1.

(i) Find the probability that

(a) the first time she succeeds is on her 5th attempt, 2]
(b) the first time she succeeds is after her Sth attempt, 2]
(¢) the second time she succeeds is before her 4th attempt. 4]

Jill also makes repeated attempts to hit the target. Each attempt of either Jill or Sandra is independent. Each
time that Jill attempts to hit the target, the probability that she succeeds is 0.2. Sandra and Jill take turns
attempting to hit the target, with Sandra going first.
(i) Find the probability that the first person to hit the target is Sandra, on her
(a) 2nd attempt, 2]

(b) 10th attempt. [3]
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Mark Scheme

January 2013

“3 sf” means “answer which rounds to ... to 3 sf”. Penalise over-rounding if no better answer is seen and penalise only once in the paper.

Question Answer Marks Guidance
1 i) 2k+4k+ 6k + 8k=1 M1 or2+4+6+8=20 Ml Must see correct wk’g for k= 2L0’
=L 1 _3 .
20 AND 655 10 AG Al Must see both for Al otherwise MOAO
NB kx6= 2 = k= 5 MOAO
or 2k +4k+ 6k+8k=20k Ml ( o by showing that £ —
__ 6k _ 3 even 1f tested by showing that £ = -~
PA=6)= 20 = 10 Al . _ 20
gives Xp=1)
1,02 .3 .4 _
Just showing TR RETRET) 1
[2] MOAO
1 (ii) IxLl 14x2 16x 3 +8x A oe M1 >3 terms correct ft their values of p, Allow i.t.0. k for M1 +4 MO
10 10 10 10 dep Yp=1
=6 Al cao
2,01 442, 2 2,3 2 4 -
27Xy HAXG T O™ gp T 87Xy oe (=10) M1 > 3 terms correct; ft their values of p; Allow ito k for M1M1 +4 MO0
) depIp=1 | NOT-m’+4
—'6' Ml ft their values of p; dep +ve result & Zp =1 4 =2 lose final A1, not ISW, unless
cao labelled sd
=4 Al
[5]
2 i 3 41,3 M1 1,5,13 = 65
@) 3+ dx3 TR Rk T ( 505 or 0.127)
1,5,3 _ 1y5,13
+ZX§XE M1 1 4X8X16
= 1 0r 0.873 (3 sf) Al
3]

2 (i) 0.6p or equiv seen B1 Tree diag alone insufficient for mark. NB 0.6 x 0.3 =0.18 seen at the end is
0.4+0.6p=0.58 Ml Or 0.6p =0.18. “0.18” alone insufficient | probably a check, not an answer.
p=03 Al But if 0.3 seen and 0.18 is very clearly

[3] indicated as the ans then BIM1AO
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Question Answer Marks Guidance
3 i 2
® S, = 8700000 — Z0%0- (= 533333)
S,, = 509900 — 70006><456 (=-22100) M1 Correct subst’n in any correct S formula
b= — ,:'52323130303"" or — 12830 =-0.0414) M1 Correct subst’n in any correct b formula
456 . 2000 from two correct S formulae 456 e e 7000 s
y— =g ="0.0414"(x - =) M1 ft their b except if using r or a==22— (“-0.04147)x == oe ft “b
y=-0.0414x + 124 (3 sf) Al 0ry=—12880 x+% or y =-0.041x+124
[4] Allow y=—0.04x+124 if —0.041... seen
above
3 (ii) 70 to 72 Bl or 71 per thousand, NOT 71000 No ft from (i) Ignore method
1]
3 | (iii) Extrapolation oe B1 Allow “2400 is beyond graph” } “Line only allows for countries poorer
“Not shown on the graph” or ~ }1¥ B1 only | than Nigeria” 1" B1
“Line drops low, or below 0  } Allow “Value for Nigeria is —ve 1% Bl
“Outlier” }
Corr’n not high or small sample Bl Poor corr’n oe, or pts not close to line oe NOT “Other factors may apply” oe
2" B1
Ignore all else
2]
3 iv 2 2
™ Sk = 8700000 + 1300? - X300 or 10390000 — 320 — 3840000 o 54857)
2 2
S,y = 36262 + 96 — @ or 45478 — % = % or 1948.86 | Correct sub in any correct S formula M1
Ml 8300x552 _ _ 138700 Correct value of any § seen or implied by » Al
Sy, = 509900 + 1300x96 — w Al or 634700 — 5 —===—or—19814.3
= "—~19814.3" Ml Correct subst’n in any correct » formula from | SC If n = 6, but otherwise correct
V'548571"<"1948.86" 3 correct subs in 3 correct S formulae, ie all | allow M1AOM1AO
correct method (ans » =—0.574, must see wking)
=-0.606 (3 sf) Al
14]
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Question Answer Marks Guidance
3 | No effect oe B1 Stay the same oe Allow just “No” Ignore all else
[1]
4 |(@d |@ |6 B1
1]
4 @) | (b) | 3x3x3 M1 31+7x3  3+3x6+6 31x4+3 (Explanation for 3! x 4 + 3:
Complete correct method. Allow methods 123: 3!, 112 & 122: 3!, 223 & 233:
equiv to these. 3!, 331 &311:3!
111,222,333: 3 Candidates need
Only allow other methods if they appear not include this)
=27 Al correct
2]
4 | (@ | |@HDd-3 M1 or 314+ 6x%3 or3!+3!x3 or6+ 3!x3!+2! or8x3
or3! x4 (Explanation: there are 8 possible
If answer is not 24, this method must be Complete correct method. Allow methods orders starting with 1.
explicitly stated in order to give M1A1ft equiv to these. Candidates need not include this)
=24 ft their (i)(b) Alft | Only allow other methods if they appear
2] correct
4 (ii) eg 1123: 41« 3 alone M2 31x%Cyx3 or3!x12 Ml This method only scores if
2! 3x3x3x3 —.... is used:
allow M1 for % x 31 alone +2 Midep (= 36) No. with4 rep’ns =3 Ml
4
eg 1122: % x 3 alone M2 31 x7C, MI No. with 3 rep’ns = % Ml
o 41 +2 Mldep (=18) x6 (=24) Ml
allow M1 for EToTIR 3! alone or 8 x 3 M2
Allow methods equiv to these, eg correctly
listing cases 81—(‘3’+24’) or 81-27 M1
Only allow other methods if they appear (allow 81-3 or 81-24)
correct.
18, 36 only score if a correct method
NB 3x3x2x2 =36 & 3x3x2x1=18 seen,, Or g
are incorrect methods unless clear 18 orders listed starting with “1”
Total = 54 Al justification given or 18 orders listed with two repetitions

[5]
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Question Answer | Marks ‘ Guidance
5 If incorrect p used consistently in all parts of qu 5, no mks in (i)(a) & (b) but can score M—marks in (ii) and (iii).
5 (i |@ | 1.25 oe Bl
1]
5 i b) | 0.8965 —0.6328 M1 Se (3312
@ | ® G (L)
=0.264 (3 sf) Al = ?Tg or 0.264 (3 sf) Answer which rounds to 0.264
2]
5 ii M1 352 243 )2 3510 — 59049 B(10. 0.25) seen or implied Ml
@ (Y or (5p)” or ()" 0e (= giigszg) | PUC-02 P
Answer which rounds to 0.244 M1 (%)SXS(%)“(%) or 120‘;34 X 1%0254 or 5(%)9(%) Table or formula with » = 10 used M1
(= 98415 )
1048576 P(X<1) from table
301103y x(Ly w1
M1 2x(attempt P(1, 0) alone), or(3) 003 (%)
(NOT 2x(P(1,0) + P(0,0))
0.244 (3 sf) Al
If P(sum < 2), all three M-mks are available,
but for 3rd M1, must be 2x(P(1,0)+P(2,0)) P(X <2)= 0.526 from table n =10
only MIMIMI1AO
Al | Ans0.150 probably MIMIMOAO but check | SC P(X'=2) answer 0.282: Bl
working
Ans 0.188 probably MOM1M1AO but check
working
[4]
5 | (iii) Use of 0.2637 or 0.264 M1 | or their (i)(b) SC allow C3x(1-0.282”)x*0.282"*
¢y x (1-:0.2637°) x 0.2637”° M1 | ft(i)(b)  allow ft their (ii) for this M1 only MOM1
(0.282 comes from P(3 totals = 2))
=0.258 (3 sf) Al Correct ans, no working: MIM1A1
3]




4732 Mark Scheme January 2013
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6 (>i) Attempt find total area, (even if includes o) eg eg tot area = 16cm” or 16a Ml Trial methods, eg:
20x1.4a+10x3.4a+6x4.6a+4x2.6a+10x3a+30a 800/16 (= 50) Ml
or 28a+34a+27.6a+10.4a+30a+30a ax10=50 a=5 Al a=>5 gives 7x20+17x10+23x6 + ....
or 20x1.4+10%3.4+6x4.6+4%2.6+10x3+30 =800 M1
or 28+34+27.6+10.4+30+30 eg tot area = 400 (sqs) Ml But no of apples = 800 M1
or 7x20+17x10+23x6 + ...... 800/400 (= 2) M1 Hencea =5 Al
or 160a or 160 or 16 or 16a (if area, not ht) M1 1.4ax20=70%x2 a=5 Al
a =10 gives 14x20+34x10+46x6+. =
800 =+ their total (must involve area, not ht) Mldep 1600 M1
eg 160a = 800, 800+ Correct ans with nothing incorrect seen: But no of apples =800 M1
a=>5 Al MIMIALI Hencea =15 Al
“Box” = area. “Square” possibly = area But where the correct answer clearly results | NOT “lcm = 5” (because may just
from incorrect working, eg a = 800/167 = 4.8 | come from counting squares)
rounded to @ = 5, then max M1M1AO NB total ht = 16cm so if 16 seen, must
clearly be area eg 800/16 may score 0
3] or2
6 | (i) % total area or % total no. apples ft their 6(i) | BIf Examples of correct methods:
. o 400 — (7x20+17x10)  (=90)
Median is in 50 — 56 class stated or implied M1 ngon
50 + T3x6 6 =54
200 — (70+85) (=45)
"45" _
Calculate (approx) % of way along class S0+ 9 6 =54
or % of way from top of class Ml 400.5 — (7x20+17x10) (= 90.5)
50+ 203 x 6 =54
Median = 53.9 to 54 Al

Not eg 54.2

[4]

Correct ans with nothing incorrect seen:
MIM1A1l

But where the correct answer clearly results
from incorrect working, eg a = 800/167 = 4.8
rounded to a = 5, then max M1IM1AO

Use of LB =49.5:
eg median = 49.5 +appr% x6=534
BIM1A1A0

10
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7 @) ~d” = n seen or implied M1 Trial method:
6xanything _ 63 6xanything _ 2 2 2 n >d> =14 M1
] - ———= =22 —_— = = eg - 6xXd or 1- 6xn or 1- 6x1 or
n(n?-1y 63 n(n>-1y 65 Ml g n(n?-1) n(n?-1) n(n?-1) 1- 6*—124 oe Ml
) 14(14%-1)
- 6x6~ _ 63 63
n(n2—1y 6 =45 Al (0.969 : AO)
e R DR N PO ot vl ES ST
" depM2 ’ P Y Conclusion needed
n=14 NOT n==+14 Al But A0Q if n = 14 clearly follows from
incorrect working
If no working or unclear working, but n = 14,
[4] MIMI1A1ALl
7 (i) | (@) | =1 = stline, hence true (or 7, =1) oe B1 r=1 = yincrasxincr, so r,=1 oe NOT “rincr so ranks incr”
Allow “True because perfect corr’n” or NOT “r, = r for ranks so true”
Explanation essential “True because » = 1 means pts ranked in NOT “True because strong corr’n”
Must state or imply “true” order so ;=17
“r=1 means the ranks will agree”
“r =1 means all d’s are 0, hence r,= 1-0=1"
1]
7 (ii) | (b) | Diag, > 3 pts, not on st line but with x,+;>x, B1 Ignore explan if correct diag given
& Vusr1>Vn, Ignore any st line drawn
Zig zag line or curve, moving up & right Allow numerical example for which » # 1 but
re=1.
If expl’n contradicts diag, mark diag
so 7, can still be 1 Bldep | For 2™ BI must state or imply “false”
2]
eg “expon’l curve gives r # 1 but ;=17
BIBI1

11
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8 () |(]09"x0.1 Ml
_ 6561 Al
= 106000 °F 0.0656 (3sf) 2l
8 | (@) |(Md)]09 M1 | Allow 0.9% or 1-0.9° :M1 1 —(0.140.9x0.1+0.9°x0.1 +
but 1-0.9" (n #5) or 0.1x0.9" :MO ...0.9*x0.1)
— 59049 Al Allow without “1 —” OR omit last
$00000 ©F 0.59 (2 sf) o
12] NB 0.9°x0.1 = 0.0590 MOAO
8 (i) | (c) | 0.1x0.1 or [0.1x0.1x0.9 +0.1x0.1x0.1] oe Ml 3%0.17x0.9+0.1° no incorrect multiples
+0.1x0.9x0.1 oe M1 MIMI1 two correct terms, no incorrect multiples M2 for 1st term; M1 for 2nd
+0.9%0.1x0.1 oe M1 M1 all correct
This method only scores using “1 —
=0.028 Al Ans 0.027 probably MOM1M1AO but check | 0.9%; 3x0.9%x0.1 no incorrect multiples
working MI1; M1
1 — one or both terms with no further
SC if no M-mks scored: wking: MIl(dep M1)
SSF, SSS, FSS, SFS eg 1 —0.9° alone MIMOM
[4] or SS, FSS, SFS seen or implied: Bl
8 (i) | (@) | 0.9x0.8x0.1 M1 alone or allow x 0.8 (ie girls in wrong order) | NOT 0.9x0.8x0.1x0.2= 0.0144: MOAO
= % or 0.072 Al (=0.0576) NOT 0.9x0.8x0.2= 0.144: MOAO
125 ’
2]
8 | (i) | (b) | 097 %0.87"%0.1 (or x0.2, not M1 | allow 0.97° "0 x 0.8°° 19 x0.1 x "*12C, If ans = 0.00360 or 0.0150 see SC
x0.1x0.2) below
(0.9x0.8)° x0.1 oe M1 | fully correct
=5.2x10" or 0.0052 (2 sf) Al
SC Consistent use of 0.8 for both girls: (ii)(a) 0.128 (ii)(b) 0.00360
or 0.9 for both girls: (ii)(a) 0.081 (ii)(b) 0.0150 If both these ans
[3] seen, allow (a) 0 (b) B1
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