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1. The discrete random variable X has the probability distribution given in the table below.

x =2

P(X = x)

W= | w
| - @)

1
1
6

e

(a) Write down the value of F(5)
1)

(b) Find E(X)

Y3YY SIHL NI 3LIYM 1ON Od

2)

(¢) Find Var(X)
3

The random variable ¥ =7 - 2X
(d) Find

(i) EY)

(i1) Var(Y)

(iii) P(Y > X)
(6)

(o) F(5)= P(x=-2)+ P(x=1) +P(x=3)+ P(x=4)
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© Ex) = (R(3) T TEIGR) (%)
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Vor(x )= E(xt) - L6
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Question 1 continued

@) EM: E(F-2%x)
c q--‘}.E(X)
=3 -2(2)
=3-4
- E(Y)=5

() Var (Y) = Var (‘-}-Q.X)
2:"' 5 VQ(L’Q‘)
4 Var (<)

4% S
=

- Var(¥)=39

DO NOT WRITE INTHIS AREA

(i) P (Y> %)
.;9(4-%(73(3
= ¢ (-3%>-F)
= plgR &)
" p(x<'2%3
- P(X $2)
= p(xz..Q,')-i-?(xf-‘\)

DO NOT WRITE IN THIS AREA

\

o Ao
e(¥YSX) = 7Z

DO NOTWRITE INTHISAREA

Q1

(Total 12 marks)
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| T T T T 1 | =
20 30 40 50 60 70 80 =
Figure 1 E
=
Figure 1 shows part of a box and whisker plot for the marks in an examination with a large 3
number of candidates. Part of the lower whisker has been torn off. ;
=
(a) Given that 75% of the candidates passed the examination, state the lowest mark for =
the award of a pass.
(1)
(b) Given that the top 25% of the candidates achieved a merit grade, state the lowest mark
for the award of a merit grade.
(0] _
. {o/
An outlier is defined as any value greater than ¢ or any value less than d where Q
“=
C:Q3+ lS(Qz_Ql) g
d:QI— ]S(Qz_Ql) 2
m
(c) Find the value of ¢ and the value of d. Z
o
@ T
0
(d) Write down the 3 highest marks scored in the examination. %
2) >
The 3 lowest marks in the examination were 5, 10 and 15
(e) On the diagram on page 7, complete the box and whisker plot.
3)
Three candidates are selected at random from those who took this examination. &
O
(f) Find the probability that all 3 of these candidates passed the examination but only 2 Zz
achieved a merit grade. % 9:
3) =
=4
m
2(a) Lowest poass mark: 3O ;
7
(b)) Lowest pass mark {or a mexit: 40 =
=
- J

6

— AR 0O R
P 4 6 9 4 9 A 0 6 2 4



GradeMax
Mathematics - 2016 - Jan - S1 - QP

Lcav:.:H
blank
Question 2 continued
E ) ex QB +l'5(@3“cg|.)
<<
£ = 46 +t.5(_qc.-3o)
E S, e= o
-
= d= §, - 15(85- )
£
E = 30—\5(45—30)
o .
2 . d= G
g +9
(d) The three Hshm.i- scores: 68; 12; X
'-?-5—""-‘5)_,!
as) = 3( (025 (025) (&
('r) P( 3 passes, only fwo ments ) =
i)
32
2
Ll
@ o
L
3
3
.
=
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Turn over for a spare diagram if you need to redraw your plot.
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3. A publisher collects information about the amount spent on advertising, £ x, and the sales,
v books, for some of her publications. She collects information for a random sample of
x + 50
8 textbooks and codes the data using v = and s = - to give 8
200 1000 =z
9
v 0.60 8.10 | 430 | 040 1.60 | 640 | 2.50 5.10 %
s | 184 | 673 | 595 | 130 | 245 | 746 | 482 | 625 =
>
[You may use: Y v=29 Y s=36.8 Y s*=20972 Y vs=177311 S _=55275] -
7
b
(a) Find S _and S )
3 »
(b) Calculate the product moment correlation coefficient for these data.
()
The publisher believes that a linear regression model may be appropriate to describe these
data. :
(o,
(c) State, giving a reason, whether or not your answer to part (b) supports the publisher’s g
belief. 9
) 2
=
(d) Find the equation of the regression line of s on v, giving your answer in the form e
s=a+bv =
@) i
[T
(e) Hence find the equation of the regression line of y on x for the sample of textbooks, g
giving your answer in the form y = ¢ + dx o
3
The publisher calculated the regression line for a sample of novels and obtained the
equation
y=3100+1.2x
She wants to increase the sales of books by spending more money on advertising. 8
2
(f) State, giving your reasons, whether the publisher should spend more money on 3
advertising textbooks or novels. =
2) =
=4
m
Yvis =
3(a) Syg= 3y Vs— n =
=
- 137.30 - 2q(3¢.8) =
2 =
-'. Svs = 430q‘\
- J
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Question 3 continued

=sIS
SSS = }'_'S" - __f‘l

kS
= inpaqo- 18
3

Sveg

) r='\l = C) Y—es becawe The—es <
ss vy

asl we  Coretlotion
4341 bd—wz_j s a~d U

__asan
A 0.4 (552%8)

= 0.928354...

.. re 0.929 (3SF)

Svs

vV

(A) b=

. 4331
5§5.215

- 0.394a404... = 0.344 (3 s¥)

=3

24
- '?f'ij; . (o-3da..) (-}- )

- 1.32.02645... ®t32 (3 s®)
chvecsivn Une:
S=132 + 0.3q4v (3 SF)

200
V0% _COF € e OU—AQ(
.SP—&/\+ T\—I TNCrtase

T~ Sales TS more

y= 1320 + 384 (X0

2090

-~ 1320 4+ 324%F % 4 \a8 %

= \q\R.5+3.9F %

o Y= 1320 +3.33x (3 gp)

(Total 15 marks)
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4. A training agency awards a certificate to each student who passes a test while completing
a course.
Students failing the test will attempt the test again up to 3 more times, and, if they pass
the test, will be awarded a certificate.
The probability of passing the test at the first attempt is 0.7, but the probability of passing
reduces by 0.2 at each attempt.

(a) Complete the tree diagram below to show this information.
0.7 Pass

0.5 Pass

V34V SIHL NI 3LIHM 1ON Od

0.3 Fail 03 Pass

0.5 Fail Pass

0.7 ™ Fail

Fail
(2)

A student who completed the course is selected at random.

(b) Find the probability that the student was awarded a certificate.
2)

(¢) Given that the student was awarded a certificate, find the probability that the student
passed on the first or second attempt.

3

The training agency decides to alter the test taken by the students while completing the
course, but will not allow more than 2 attempts. The agency requires the probability of
passing the test at the first attempt to be p, and the probability of passing the test at the
second attempt to be (p — 0.2). The percentage of students who complete the course and
are awarded a certificate is to be 95%

N 3YY SIHL NI 3LIYM LONOQ -

(d) Show that p satisfies the equation

p2-22p+115=0
)

(e) Hence find the value of p, giving your answer to 3 decimal places.

3

‘i(b) P( PQSSD z 0. 4 (o,g)(o_s-) + 03 (05)( a_g) -+ 0_3(05)(0_-,’_')(0_")
= 0.3 4+ O.15 + 0.04%5 & 0.0105

.. P(pass) =0.9065

- yaYY SIHL NIILNM LON Od

OR: Plpesy) = =P(Fer]) = [=(03%0-5x0.70.7) =0.905
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Question 4 continued

-

2hd mt N pcn.ss)

P(passom 1*Yor

(f-'-) P ( pass on 15% or 2"4. dum‘:t ‘ pass) = P(Pasgﬂ)

0.7+ 63(05)

-______.—-—--'_.-
0.9055

. iR

8.9055
13.00
= AFEe
ren

. 0.43%307...
~ o0.aA3eF c‘q' DP—)

(d) P Pass

(P-O'z) POS‘;

(-e) Foul _
(12-p)  Fexl

-« 45
P(qus) = p+ (l-—pj(p-o.‘l) -
=2 P 4P -0 —P1+O.Q.P = 0.
o-P" 4 2.19 -—o.’-"-o-qg:o

2 32.2p - 0I5=0
5 T €0

., pr-22prii5=0 =

-

o 3 x (-2.2)‘ - q(_\')(\.\f:)

(> pr =

20

(8
2,24 4'/5
- ——;-'"-'—-——
r B
A6

a T =

--- P: 0. ‘S’505|-" or Pc I.?"q"lq-..

N6
Psxo.ess (30P) ‘.'o.fp.i | &> P& l.H.l_o.]

(Total 13 marks)
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5. Rosie keeps bees. The amount of honey, in kg, produced by a hive of Rosie’s bees in a
season, is modelled by a normal distribution with a mean of 22 kg and a standard deviation
of 10kg. o
o
. ire . . . =
(a) Find the probability that a hive of Rosie’s bees produces less than 18 kg of honey in (o)
a season. g
3) =
=
m
The local bee keepers’ club awards a certificate to every hive that produces more than 2
39 kg of honey in a season, and a medal to every hive that produces more than 50 kg in a g
season. Given that one of Rosie’s bee hives is awarded a certificate 7
>
=
(b) find the probability that this hive is also awarded a medal. &
S
Sam also keeps bees. The amount of honey, in kg, produced by a hive of Sam’s bees in a
season, is modelled by a normal distribution with mean x kg and standard deviation o kg.
The probability that a hive of Sam’s bees produces less than 28 kg of honey in a season is
0.8413
Only 20% of Sam’s bee hives produce less than 18 kg of honey in a season. U
o
(c) Find the value of yx and the value of 6. Give your answers to 2 decimal places. g
(6) =t
=
, . )
5. 1exr X be +he amunt of honew, in kg, Proauced by o hive of’ Rosics bees =
N (22, 10%) 2
X~N(2 2
i
(o P(x<18) 0
—22 =
: rCac et ) =
p
=P (=z<-04°) :
- (2> 0.49)
= | = P(7<040)
=~ §(o-4°)
= |— 0.6554 (+ables)
= D.34406 o
O
(1) P(cersiioae) = POC737) 3
. P(x>59) =
P(med:'L ) > P(mgdnl N cerl-iﬁm.tﬁ.) %
£C ce ifeate = i |
* P(meﬂ‘"“'\ s P ( cerficate ) m
=
. PUx >50) E
34 W
3 g0 T % m
22 ok
- J
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Question 5 continued
=
i
§0-22
< 1-P(2< 5
V)
e 29-22
T 1-p(2¢ B32)
Z \ -~ §(280)
L =
E \- P (179)
= |- 0.99%4
5 o ' (+ebles)
Z |- 0.8554
o
o 13
T 233
= 0.0582%85...
, F(meata-l\r.erﬁﬁct) ~ 0.0583 (4 OP)
PP T
(). et Y be +he amount of hones, in ea, P “ 2=
:.',z Sﬂ"'ﬁ’,‘- beeg
LLi
Eé P YMN.( P,‘O"L)
.% ) P(Y<22) < o.8YI3
— T P(Z ('_2_3__1‘) e 0.8491%
=
i 0.9413 28-H 00 (tobles)
1o =
g ? D: 28— =0T O]
o ]]I[ﬁr_,
g B 28 E
O f\('*-) 18 i
2 P (Y cao0) =20%
: 18
P(z* ’_"%_‘_'.“) = 0.20
20 fe 38 -
h B K p.all (rebles)
s &
‘s F T4 m_H=-D-g‘Hed @
et D= 28-M=0
: g @ > 18-p S0.€41640"
o &
W ¢-) 10= 1.84160
o o= 625% _ c43006.. % 5.43 kg (@ s¥)
; nel
E sub. & in ©
& 6250
B 18 - z nsy
f—-
- 6150
g. M T
8 M= 22.569%... # 22.6 ko (3SF)
5
y~N(22.6,6.43%) (3SF) Q5
(Total 14 marks) ‘]
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6. Yujie is investigating the weights of 10 young rabbits. She records the weight, x grams,
of each rabbit and the results are summarised below.
5
Yx=8360 and Y (x-Xx)>=63840 =
(&)
_!
(a) Calculate the mean and the standard deviation of the weights of these rabbits. =
=
3) =
m
Given that the median weight of these rabbits 1s 815 grams, E
£Z
(b) describe, giving a reason, the skewness of these data. 7
@) =
m
=
Two more rabbits weighing 776 grams and 896 grams are added to make a group of
12 rabbits.
(c) State, giving a reason, how the inclusion of these two rabbits would affect the mean.
2
(d) By considering the change in Y (x — x)? state what effect the inclusion of these two U
rabbits would have on the standard deviation. g
2 5
(2) ©
6(a) —  Ta g
P 2
n %
. %0 2
2 — 3
0
Vo = 826 ;:g
Im
2
(o I(‘x*"—'ﬁ')l .
n
_ 6340
= -
= (3€4Y
6= 4@394 8
- afam S
Bt
L Faq ks (3 ) _§
=
('b) mean > median ¢=> positive Skewness. =
.—'
:
(. i, T 8§60 + T164840 =
10+ =
)
=
= 836 "—3 s
. n‘o chnn‘sa,
\ J

22
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Question 6 continued

(d) S = Z(q_._a;_)"

G = CBE4O
8 |2

L
St s 8360 | 3840 07 =761
|0

A{‘{"f’,fr\a.‘)b\'vf m—e+kop(;

o= ZT(x-%) - 63§wo
N LO

NN

V34V SIHL NI 3LIHM 1ON Od

_"- D LCrCases
Zx}: Jo 52800

o+3176*+ §16*
new Sa?= Jo5eeeaT R

. $45+79%

new Ix* _a
hew G < — =
12

) /\]'91154941 - (sse)*

oYUV SIHL NI ILIMM LION O

2
= A'G’Q’L@
- 4n3r0
= QG-Q‘HS...
L new O 3769 ke (3SF)

" standacd] QovtetHon deuceses ,

e

VIHY SIHL NI 3LIEM LON 0d

(Total 9 marks)
TOTAL FOR PAPER: 75 MARKS
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