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Answer all questions in the answer booklet provided. Please start each question on a new page.

You aré advised to show all working, where possible. Where an answer is incorréct, §6me marks may
be given for a correct method, provided this is shown by written working. Solutions found from a graphic
display calculator should be supported by suitable working, for example, if graphs are used to ﬂnci a

solut fon, you should skefch these as part of your answer.

1. [Maximum mark: 12]

For an ecological study, Ernesto measured the average concentration (v) of the fine dust,
PM10, in the alr at different distances (x) frem a power plant. His data are represented on
the following scatter diagram. The concentration of PM10 is measured in micrograms per
cubic metre and the distance is measured in Kilometres.
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{This question continues on the following page)
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{Question 1 continued)

His data are also listed in the following table.

P
Distance (x) 06 | 12 | 2.6 Ytlss 62 75 86 | 105|122
Concentration of
PM10 () 128 | 115 | 103 | 89 92 80 72 &?@ ; 65 62
(a) Use the scatter diagram to find the value of g and of & in the table. (2]

(b) Calculate

{i) % . the mean distance from the power plant;

(i) ¥y, the mean concentraticn of PM10;

(iiiy  r, the Pearson’s product-moment correlation coefficient, [4]
(c)  Write down the equation of the regression line y on x. [2]

Ernesto’s school is located 14km from the power plant. He uses the equation of the
regression line to estimate the concentration of PM10 in the air at his school.

(d} (i) Calculate the value of Ernesto’s estimate.

(iy  State whether Ernesto’s estimate is reliable. Justify your answer. [4]
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2. [Maximum mark: 18]
A group of students at Dune Canyon High School were surveyed. They were asked which of
the following products: books (B), music (M) or films (F}, they downloaded from the internet.
The following resulis were obtained:
100 students downloaded music;
95 students downloaded films, )
68 students downloaded films and music"
52 students downloaded books and music; .~
50 studenis downloaded films and bocks;
40 students downloaded all three products, g
8 students downloaded books only;
25 students downloaded none of the three products.
(@) Use the above information to complete a Venn diagram. [5]
(b) Calculate the number of students who were surveyed. [2]
(¢) (i)  OnyourVenn diagram, shade the set (/7' M) M B'. Do not shade any labels or
vaiues on the diagram.
(i) Find n{(FOM)NBY). > ‘ [3]
(d) A student who was surveyed is chosen at random.
Find the probahility that
(i)  the student downloaded music;
(i) the student downloaded books, given that they had np_tﬁownloaded films;
TR W4 i T 2‘*‘3‘;5
(i) the student downloaded at least two of the products. {{ & »s:> P24 (or & TG}
_— - Ao
Dune Canyon High School hag’8 850 students (AN
iC’:Cﬁ Y %@(;e) Find the expec:ted number of students at Dune Canyon High School that downloaded
L O e T music, %} g wm o7 {2]
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3. [Maximum mark: 13]

A distress flare is fired into the air from a ship at sea. The height, /, in metres, of the flare
above sea level is modelled by the quadratic function ’

h(f)==0.27416t+12,120, \

where 7 is the time, in seconds, and 1 = ( at the moment the flare was fired.

(a)  Write down the height from which the flare was fired. ¢ = [

(b)  Find the height of the fiare 15 seconds after it was fired. o [2]

The flare fell into the sea &k seconds after it was fired. ;ﬁ%@m} P

(c) Find the value of k. 2]

(dy Find A (). [2]

() () Show that the flare reached its maximum height 40 seconds after being fired.

(i} Calculate the maximum height reached by the flare. [3]

The nearest coastguard can see the flare when its height is more than 40 metres above

sea level,

(i Determine th@ m‘]gagm;sjjjmg  the flare can be seen by the coastguard. [3]
b) Wi3) * w2 yi}?ﬂ o le (15 T, = 0T

ey b = (5 = o4 E
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4.  [Maximum mark: 19]
The Great Pyramid of Giza in Egypt is a right pyramid with a square base. The pyramid is
made of solid stone. The sides of the base are 230m long. The diagram below represents
this pyramid, laballed VABCD.

V is the vertex of the pyramid. O is the centre of the base, ABCD. M is the midpoint of AB.
Angle ABV =583". )

v diagram not to scale
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(@) Show that the length of VM is 186 metres, correct to three significant figures.

P
7§ 1

(b) Calculate the height of the pyramid, VO.
{c) Find the volume of the pyramid.
(d)  Write down your answer to part (¢) in the form a x 10 where 1 <a< 10 and ke Z.

Ahmad is a tour guide at the Great Pyramid of Giza. He claims that the amount of stone
used to build the pyramid could build a wall 5 metres high and 1 metre wide stretching from
Paris to Amsterdam, which are 430 km apart.

(e) Determine whether Ahmad's claim is correct. Give a reason.

(This question continues on the following page)
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(Question 4 continued)

Ahmad and his friends fike to sit in the pyramid’s shadow, ABW, to cool down.
At mid-afternoon, BW = 160m and angle ABW =15".

vV diagram not to scale

n (i)  Calculate the length of AW at mid-afternoon.

; (i) Calculate the area of the shadow, ABW, at mid-afternoon. 6]
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[Maximum mari. 18]

Antonio and Barbara start work at the same company on the same day. They each earn an
annual salary of 8000 euros during the first year of employment. The company gives them a
salary increase following the completion of each year of employment. Antonio is pa|d uslng
plan A and Bargara is paid using plan B. At '

{a} Calculate
() Antonio’s annual salary during his second year of employment;
(iy  Barbara's annual salary during her secend year of employment.
(b) \Write down an expression for
(iy  Antonio’s annuai salary during his nth year of employment;

(i) Barbara's annual salary during her »nth year of employment.

(c) Determine the n mbej of years for which Antonio’s annual salary is greater than or
equal to Barbara s annual salary.

Both Antonio and Barbara plan to work at the company for a total of 15 years.
{dy (i)

Calculate the total amount that Barbara will be paid during these 15 years.

(i) Determine whether Antonio eams more than Barbara during these 15 years.
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[Maximum mark: 12]
Afunction, f, is given by

Flx)=4=x27+15x-5.

{a) Calculate f(0).

Use your graphic display calculator to solvei;{'(x) =0, ™

(0}

(c)  Sketch the graph of y =/ (x) for -2 <x £ 6 and —4 <y < 10, showing the x and y
intercepts. Use a scale of 2 cm to represent 2 units on both the horizontal axis, x,

and the vertical axis, v.

The function £ is the derivative of a function g. ltis known that g(1)=3.
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(il Find the equation of the tangent to the graph of y = g(x) at x=1. Give your
answer in the form y=mx +¢.

M16/5/MATSD/ISP2IENG/TZ1/XX

(2]

[2]

[4]

A

(4]

%nw. s ; - i "/ ; % ir = 5 % firg &
\.j
# i i
¥ i % A - Py oA & i

- y %
1 U el s o Tyt
i W.“M'\_ ) ok
i i X f
§
el Tt I IR R
E { tp [
P N T A
; I & Eew o4 TS med T U P
» o s A h ) :
Jogwe) - .3
- - { ;
*, % o E T iy i 1 il H
- B oo YAl il /
\ {?‘s,a juiy a,\%_.sm 5 .
,; ks : i . i v ’
K4 o . s y
3 - )@; + 12 Y
R L
)
%y 3 1Y /
9 I
Vﬁ 4 éj k . 4 =§
g 2 L~




'
i
[ .3 S A P Y

r

i
+
i
H

.
V
v
1
V
i

Fmmr ey mr gy ey ey dnmmm e . [ B R T St o Sl B It SO St b SL Lt Sl o o Sl Sl I ek et o e aty I
I T L I T P T I O T T L [ I T T T T N T O O L O O U O O e e [ o I poaodoa +oa v o
[7] L o T T e e R e T e e L SeeI Bt I S S O oo 2 [ SO PO U 00  4 R V- PS5 i 0N ,+....T..Li+|.if ....T...Tfll Tfel:.,u?.» R
| T 2 R R O N S S I I | Lokl et 1 R - 1 rorot L I N | i 1
e) TTT?:E;:YS..+..e!TeZ...iT+...TTT O U AU - Y —— b= e bmaf = et b o g b o b gon b vt etk g .».‘....Lrei?..:f, .ﬁ?»‘?.,,s.é. T..l.... +
N AREREREREEN ot [ RN EEEERRERE NN 1 R id
RS S P H R S S L e bt Ll ST ST S B .;...T.-T‘!T it
a : T T 1 T NENERRERREN T Tt Ty
o ot aedeg 1 + L P
Ty VY ¥ i Tl
b - o L] *
: ST : 1
i —a
o ! ;
i . S V-0 - H
Ie) NN 1
?..:r...l\f,ﬁrf.q‘?fff... 2
| H
= R e +
PTITY T |
~dodeboda
—~ b4 o
PR g -
- I
B R
At Ly At P
chatada PG WL
n LITITEN i
- Y buaad .
LTIV YUY
= d et
he) T LY
e .
n [ 1 o1t
[ R .
"~ 3T 1 i1
L I
) ol NN
b dee
1T ,H g
= . g e
: Pl kA
= S P
HI 9!
3 -yt
VT L7y
2-3 HS
i 38
- H
iy |
C i A
= I ] Tt
frbpebedebn st s
v VU
- S b t
iy i
I g
L
e
I
1
-
TS 1
i
1
1

d

1
P
v

3

1

igate name

H
'
1
i
.
\

g e

b

o]
fans
5 e = RESRRES i
2 £ ) BN i
g ot [
9 et i R
U m o nbpade
] P
L . e————
gl P}
] e
.. H e}
&
£ 2
5 e
=z e
~

ton

de sessicn du
a del alumno

TOor1

umaro

de [a quest

w
3
=z W _ .
s o . b
© g -+
1 i
I © = ~-
i s
i -~ i

,

Umero

/N

Question number

Candidate session number

candidat

v
v

[T S -
¢




