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The continuous random variable X has the distribution N( 2z, 30). The mean of a random sample of
8 observations of X'is 53.1.

Determine a 95% confidence interval for z. You should give the end points of the interval correct
to 4 significant figures. 4]

0.45 M= 53.|
= \30_JIS
/ ////: c 5:8:_5_2-
0 53\ 2 20
007.5 > x~N(531,%)

0.025

For ¢=0.02S,2<=1.96.

Mz 531+ 1.9, J-S;g. = 56.345...% 5690 (ks¢)
M2 53 -14a6 3_80 = 49 304... % 49.30 (4s§)

.. (49.20, 56.90)
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2 A book collector compared the prices of some books, £x, when new in 1972 and the prices of
copies of the same books, £, on a second-hand website in 2018.
The results are shown in Table 1 and are summarised below the table.

(b)
Book A B C D E F G H 1 )( K L

X 0951065070 | 090 | 055|140 (150|050 |1.15(035|0.20|0.35

y 6.06 | 7.00 | 2.00 | 5.87 | 4.00 | 536 | 7.19 | 2.50 | 3.00 | 8.29 | 1.37 | 2.00

Table 1
n=12,Yx =920,y = 54.64,>x> = 8.9950, X y* = 310.4572, Xxy = 46.0545
(a) It is given that the value of Pearson’s product-moment correlation coefficient for the data is
0.381, correct to 3 significant figures.
4

?M('L (i) State what this information tells you about a scatter diagram illustrating the data. [1]

ii) Test at the 5% significance level whether there is evidence of positive correlation between
£ I
prices in 1972 and prices in 2018. [S]

(b) The collector noticed that the second-hand copy of book J was unusually expensive and he
decided to ignore the data for book J. Amw«alg

Calculate the value of Pearson’s product-moment correlation coefficient for the other
11 books. [2]

(0) () Twe points do not lie very dose o a staight line.

(is e poplation PMLC between

(w) Ho: p=0 e o
pACS N AT72 avd pvicas in 2018

H,: p>0 .
= 515 57.3 = ij— 2{%& = 416333

_(Sxxs‘jj Senz 6,7 (f:%)_ Y,

.z 0.381 2
(3s¢) Syy= &y - @3) = 61.6b3...

Pmcc ax Svo forf n=\p : 0.4

0.331<0.4A73 .. Accept Ho. Rejeck H,.

There s inSuiuent evidence of pOswive Conwelahon
betwean PrES N the kwo years.
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(b) Updoted siats:
n=\)
4%=9.2-0.35 = 838§
2y= 54.64- 8.29 7 46.35

$3*:8.99S - .35 = 8.87125
£y=310.4572~ 2297 = 241.733|

gy u6.0545 - (0.353(8.26\) T &3.163

5703 = S5.8613...
Sux = (.16221

Syy = 46.4310...

o s 0.6499... ¥ 0.650 (35¢)
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Jo can use either of two different routes, A or B, for her journey to school. She believes that route A
has shorter journey times. She measures how long her journey takes for 17 journeys by route A and
12 journeys by route B. She ranks the 29 journeys in increasing order of time taken, and she finds
that the sum of the ranks of the journeys by route B 1s 219,

(a) Test at the 10% significance level whether route A has shorter journey times than route B. [8]

(b) State an assumption about the 29 journeys which is necessary for the conclusion of the test to
be valid. 1]

@) ma" Madion oWy Rwe for Rowe A.
Mg Maedicin \'\owumj Hime Qv Rouwte B.

No: Mp= mg
H[ . MAL Ms
Wilckon Romk-Sum Tes+: m=12, A= (7

MW Lm(min+l) = \§0
z 2 WN(180,510)
6 = é-_mv\(m‘m-tl) = S0

Rm= 219, m(mtnt]) - &m= %I

- i<1.5 - g0
P90 (TF= ) Toouul.<on

©- Rejed Wo. Accept H,.
.. There i€ gignificant evidence ik roure B dodes long.er

(b) Theve must bo o vondom Sample of all jouvneys.
Of: Dishvibution musk be some shage .


Ramya Gururajan



PhysicsAndMathsTutor.com

4 The random variable X is equally likely to take any of the » integer values from m+1 to m+n
inclusive. It 1s given that E(3X") = 30 and Var(3.X) = 36.

Determine the value of m and the value of n. [7]

E(3x)= 3Ex) =30 > ELN=10
3% xNar(x) = 3¢ > Nav(x) = &

VanoHon of Uviform Distmbuhion = —\l;_ (b-a\z
-315‘ (n2-) = ¢
Xﬂ Y\?—
nr—=1zUug
nt = u9
sonzfuq =7
ECX=m) = L ()
\0-m = -\7-_(1+|)

lo-m= &
.m=\10-4%36

-.m= b,n=11
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26 cards are each labelled with a different letter of the alphabet, A to Z. The letters A, E, I, O and |

are vowels. J
(a) Five cards are selected at random without replacement. 2b Vowels
Determine the probability that the letters on at least three of the cards are vowels. [4]

(b) All 26 cards are arranged in a line, in random order.
(i) Show that the probability that all the vowels are next to one another is %k)“ [3]

(ii) Determine the probability that three of the vowels are next to each other, and the other
two vowels are next to each other, but the five vowels are not all next to each other.  [4]

(@) P(X23) = P(X=3) +P(X=u) +P (K= 5)

P(x=3) : & v 4 x & x 21, 2 _ (0S
26 25 24 23X 22 X107 353

|

pPx=y=S ., u , 3 , 2 2l _ 2l
T T TR T Sl TH 1315 ¢

- = _;. —L—:’l—~
L R TR

() o) 22txS) _[_1
26| 2420

v 22 fenwes t 22 for Lvuv] x 2\ for [\N]
22x2\= Lb62

Covsoioanks owvonged in 21} woays.
Vourls avvanged in S| woys.

2\ %51 2
x46o =
26) 2490
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The numbers of CD players sold in a shop on three consecutive weekends were 7, 6 and 2. It may
be assumed that sales of CD players occur randomly and that nobody buys more than one CD
player at a time. The number of CD players sold on a randomly chosen weekend is denoted by X.

(a) How appropriate is the Poisson distribution as a model for X? 2]

Now assume that a Poisson distribution with mean 5 is an appropriate model for X.

(b) Find
(i PWX=06), 2]
i) P(X=38). 2]

The number of integrated sound systems sold in a weekend at the same shop can be assumed to
have the distribution Po(7.2).

(¢) Find the probability that on a randomly chosen weekend the total number of CD players and

integrated sound systems sold is between 10 and 15 inclusive. [3]
(d) State an assumption needed for your answer to part (¢) to be valid. [1]
(e) Give a reason why the assumption in part (d) may not be valid in practice. 1]

@) Eyewts occur ndependertly and ot covsiont qvumm.

(b) A=5
X'VPQ(S)
HP(x=6) = e 2(s)*

= 0.14622... % [0.14b (350)

@ P(X28) = |- p(xe)
1-0.86662.-.
013%33--.

0.133 (3sf)

\l

\\

e
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() cp Progest X~ P (S)

Tneqroted Soumd System: Yo %o (1.2)

S+47.2=12.2

KxY ~ Py (12.2)

P10¢ X+ ¢ 1S) = P(x+Y ¢1S) - P X+Y¢ Q)
0.22067... - 0.22536..
0.60422.-.

T (0.604 (3s¢)

€l

@) Sales of CD plagers ond tegroted SyStems nead +o
be independant.

(e) If & cushomer buys a (D player ,they wbboblj wont
of will buy on integroted system o5 well .
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A biased spinner has five sides, numbered | to 5. Elmer spins the spinner repeatedly and counts

the number of spins. X up to and including the first time that the number 2 appears. He carries out
this experiment 100 times and records the frequency f/ with which each value of X 1s obtained. His

results are shown in Table 1, together with the values of xf.

X 1 2 3 4 5 6 =7 | Total

Frequency f 20 15 9 13 10 10 23 100

xf 20 30 27 52 50 60 161 | 400
Table 1

(a) State an appropriate distribution with which to model X, determining the value(s) of any

parameter(s).

3]

Elmer carries out a goodness-of-fit test, at the 5% level, for the distribution in part (a). Table
2 gives some of his calculations, in which numbers that are not exact have been rounded to 3

decimal places.

x 1 2 3 4 5 6 >7
Observed frequency O | 20 15 9 13 10 10 23
Expected frequency E 25 18.75 | 14.063 | 10.547 | 7.910 | 5.933 | 17.798
(O—E)z,fE 1 0.75 1.823 | 0.571 | 0.552 | 2.789 | 1.520
Table 2

(b) Show how the expected frequency corresponding to x = 7 was obtained.

(¢) Carry out the test.
(2) (reometnc Distribution

Mean = 400 _ <y R
\00 AN

S X ~(neo(0-25)

G) P(X27) = 1-P(Xe6) = (\- o~'2.S3G= 0.1774. -

Expected Frequancy= 0.(119...x 100 = 11.79¢

2]

5]
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() Ho: Dot consisteny with %zome.-l-v'\c dishrioud-an.
H,* Data o+ comSisrent.
A
X‘.L: (O = E) - q.
$ =% = 1005

Deg rees of Freadom, vz 5
A2(S%e,v=5) = .07

2.00S « N.OT ..Aceot Wo. Red'eu' H,.

<. The i Wsuffidient evidence ok a geomevic
digPwhion s wok o gjood (ik.
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The continuous random variable X has probability density function
k<

— X = 1,
f(x) =1x"
0 otherwise,

where n and k are constants and # is an integer greater than 1.

(a) Find £ in terms of n.

(b) (i) When n = 4, find the cumulative distribution function of X.

(ii) Hence determine (X > 7 | X > 5) when n = 4.

(¢) Determine the values of » for which Var(X) is not defined.

(03°‘:j ko dx = [Ll-n%x "}w

\
= k
n -
bk —
np 2V 7 kel
0'»-)7‘) fo’"dx= _S"JL‘_S_‘,C :—_L+c.
-3 n3
X‘-‘\,F()Oso =2 —.%i.(-c,‘-"o
-\tc=0
J.c=\
JOFO) = 0 1<)
-4 %zl

23

3]

3]
[4]

5]
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6 plx>1(x38) = PLLoDN A (x>5]
P(X>S)

P(X>7)

P(x>S)

V-F()
[ -F(S)

"

3-n 790
b) 2\ _® 2-n _ [T 3
(¢ e (x*) ‘I\L‘x dx [ 3 ]‘ (n#3)

If n=3, B(XY) = i (2 (]

x> D
Tafivire teqml doesnt converge f 3-n20.

2-h
Hew ECX) = &1__]
T w2 4 4hen EC [ = Convernyes.

S Nor (XY is wot defined ¥ and owly if N=2 or n< 3.





