Mathatics - 2015 - Jan - S1 - QP
N

PhysicsAndMathsTutor.com

GradeM ax_

January 2015 (AL)

r

1. The discrete random variable X has probability function p(x) and cumulative distribution
function F(x) given in the table below.

X 1 2 3 4 5
p(x) 0.10 a 0.28 c 0.24
F(x) 0.10 | 0.26 b 0.76 d

(a) Write down the value of d

(b) Find the values of @, » and ¢

(c) Write down the value of P(X > 4)

M

(©))

M

Two independent observations, X, and X, are taken from the distribution of X.

(d) Find the probability that X, and X, are both odd.

Given that X, and X, are both odd,

(e) find the probability that the sum of X, and X, is 6
Give your answer to 3 significant figures.

A= |

(0]

)

a— O 26~0.lo= 0.6
b= 0.LH 4029 = 0-S54

cZ 0O.Z6 —9-34%= 6.2

P(XOW=P(X=3)=0.24

P (X5 o) =P(X = D*P(xd}#(/v”—Q

= 0.040-2%+40.24= ©. 62

P(Luh\ w{o(): O 6LxO-62 = ©.5344
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Question 1 continued

Lt enind A bt sum=6 B be 'bofn ootol

P(Aa18)=P(ANR)
P(B

</
oL ang)=P (L 5)AP(3,3)+P(3 )

= (\Q | x@,’LLf) ~ (‘O,Z?X& 2{)“‘ (:O'ZCLX‘Q-)

_—

T 91264
S P(AIR) = O-12¢4
- ©-384%%

©.329y
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2. A sports teacher recorded the number of press-ups done by his students in two minutes.
He recorded this information for a Year 7 class and for a Year 11 class.

The back-to-back stem and leaf diagram shows this information.

Totals Year 7 class Year 11 class Totals

(6) 876554 1

(10) @7765444,_2]2 2 10569 O]

@) 8754330 3 [34588 5)

5) 9972]2 4 105679 %)

3) 840| 5 0@56677799 (11)
6 10333348 @)

Key: 2|4|0 means 42 press-ups for a Year 7 student and 40 press-ups for a Year 11 student

(a) Find the median number of press-ups for each class.

()
For the Year 11 class, the lower quartile is 38 and the upper quartile is 59

(b) Find the lower quartile and the upper quartile for the Year 7 class.
(2)

(c) Use the medians and quartiles to describe the skewness of each of the two distributions.

3

(d) Give two reasons why the normal distribution should not be used to model the number
of press-ups done by the Year 11 class.

Ye 7 bota) 2640472 +543= 3] ”

CMedren rs 3 o LN sere =21

Yr 1l dodaf = RADATH 142 =37
-, MedAren TS 32 +/ - lb~'5+k Xore

2
= §3~4955 - SL{,
2
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Question 2 continued
Bl Q = 3xl - 9 scope = 22
W
Q3 = ("}\421 = LU scoe. = Y2
@
C) Yr 7' @Q-Q, = %2 -27= |3
R, -Q =—2L9-22 = 2
r \ =
@, ~2)Sle. ~0) = poshie skew
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3. The table shows the price of a bottle of milk, 7 pence, and the price of a loaf of bread,
b pence, for 8 different years.

m 29 29 35 39 41 43 44 46
b 75 &3 91 121 120 126 119 126

(You may use S,, =3083.875and S =305.5)

(a) Find the exact value of Y bm

@)
(b) Find S,

3)
(¢) Calculate the product moment correlation coefficient between b and m

(2)
(d) Interpret the value of the correlation coefficient.

@)

A ninth year is added to the data set. In this year the price of the bottle of milk
1s 46 pence and the price of a loaf of bread is 175 pence.

(e) Without further calculation, state whether the value of the product moment correlation

coefficient will increase, decrease or stay the same when all nine years are used.
Give a reason for your answer.

@
Zhm= 27(29+29(83)+3 ()37 (1r)~+ (120
+q;&,_@+ Lecp('m) +Leé(‘n,5)

=3}8S¢
Sh= 26~«¥93+4-.. = €&
Dm: 29429435~+-_. = SO0

SomZ Thm— TbSm ~ 33956 —(¥¢1)(30¢)
" g

= 922.75

r= Sbv\ — 722.725 — &75
N (3073 y75x305.3
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Question 3 continued
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4. Events 4 and B are shown in the Venn diagram below

where x, y, 0.10 and 0.32 are probabilities.

N
>

0.32

(a) Find an expression in terms of x for

(1) P(4)
(ii) P(B | 4)

(b) Find an expression in terms of x and y for P(4 U B)

Given that P(4) = 2P(B)

(c) find the value of x and the value of y

VP(A)= x+0.10 ) W(E|A)=_O- (2

(©))

Q)

®)

xX€£0.(0

P(AUB) = Xte 4 0.10

J

~

P(A=27(p)

7

>x+4O-10 = L( O.lO-('j) = 0.2+%]

x= ©.1+42¢ (1)

JJ
(TO'{‘G'\-I Pr'ob, — ?

xto.]+t y +0.32 =

x = ©58-4 (3)
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Question 4 continued

blank

(= (2

O -1+ ’2_9: 0-58 -
-J J
39 = - ¥
J
¢ = &'lé
J

(2): %= 9359 -0.06

ln

=0.42
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5. The resting heart rate, / beats per minute (bpm), and average length of daily exercise, ¢
minutes, of a random sample of 8 teachers are shown in the table below.

1 20

35

40

25

45

70

75

90

h 88

85

77

75

71

66

60

54

(a) State, with a reason, which variable is the response variable.

2

The equation of the least squares regression line of 4 on 7 is
h=93.5-043¢

(b) Give an interpretation of the gradient of this regression line.

@
(c) Find the value of 7 and the value of 7

2
(d) Show that the point ( 7, 4 ) lies on the regression line.

@
(e) Estimate the resting heart rate of a teacher with an average length of daily exercise

of 1 hour.

@
(f) Comment, giving a reason, on the reliability of the estimate in part (e).

(2)
The resting heart rate of teachers is assumed to be normally distributed with
mean 73 bpm and standard deviation 8 bpm.
The middle 95% of resting heart rates of teachers lies between a and b
(g) Find the value of a and the value of 5.

“)

k ) B{Cd.v\.j-& ’h\-e, l'\-ea.('rL Y‘a-'l‘{ &(CM&S O 5
"?"k—c a_v!_.—c?{ /—</~(7c/l') @{3 R ercTfe
For v‘-:] <rtron mtmade oF dasly exa-cie

J

"'"V\_L a,v-crc\(7.e_ 'l\esrf" m#t’ Jees Aor-n

&3

b

J
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Question 5 continued

—

{.:'.Z'E-:L('OO»'SO

N 9
h=2Zh - S726 = 22
n 3

13.5 —0-43(350) = 72

h=13.5 —0.43 (o) = CR-?

It s reliable becawse |

)\Ou.r \?ej

\Mih'N\ fl/\/\-e el e [ M-e,‘._;we,._»\.[.j

/

\

/ ™ H~N(7%3¢%)
/ \ P HL b) = P2 ¢ b=28)
/ \ 2-5% < 3/
) r =0.975
N ~n r|j

From +ables b-23_1-96

¥

b=85.7
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6. The random variable X has probability function

2
P(X=x)= % x=1,2,3,4

(a) Show that k£ =30

(0]
(b) Find P(X = 4)
2
(c) Find the exact value of E(X)
2
(d) Find the exact value of Var(X)
@
Given that Y=3X-1
(e) find E(Y?)
R @
2 P(x=x)=
B S S AV VAN
le le le k
k= 4%+ 9+ (6
P(X+H) =1-P(x=¢)=(—H" =~ Z
g 3o 'S

()

("

= " 4 2 (3D L 3(3) +w(yY

30 30 30

30

—
—

O

-

>
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Question 6 continued

Ver (0 = ECXY) ~[E(G)"
= Zorp(X=2) —[19)
2/

= (1) + 21 (2) « 30D <« () — 100

30 " 3D 30 30 9

59 _ 1o =~ 3
5 7 Lt

V=3X-|

ECY)=E(ax*—ex+)
= () = 6E(X) +EQ)

:7/51\~§>(10\~+{

]
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7. The birth weights, W grams, of a particular breed of kitten are assumed to be normally
distributed with mean 99 ¢ and standard deviation 3.6 g

(a) Find P(W > 92)

3)
(b) Find, to one decimal place, the value of & such that P(W < k) = 3P(W > k)

“)
(¢c) Write down the name given to the value of £.

1)

For a different breed of kitten, the birth weights are assumed to be normally distributed
with mean 120g

Given that the 20th percentile for this breed of kitten is 116 g

(d) find the standard deviation of the birth weight of this breed of kitten.

wn N (99,3.¢)
P(W)22) - P 2 D 12 -77)
N3

&)

e (2)-19%)
=pP(2 Lw)

SV N — ©-19738
-9 qu
N P(w) =P (2 k-9
/'} o EI\ = 3-6/
/ J_l% ';(9'7_5
o = \“-99 - 9.6%
3.6

k=101 %

-
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Question 7 continued

L~v (120 o)

P (1> 1nY)=p(2) e
. — - —

/ =©.2
0% / \ 20%
\/! N/ = \24~120 ~ ©.3%4l
. Al o
ne \-po 14

o-=“%.+5
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