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Things to know about the format of Paper 1:
v" You are given 5 minutes reading time at the start of the exam during which time you may
not write, but may read the questions. This is not part of the 90 minutes and should be
used well.

v" 15 questions, 6 marks each

v" 90 minutes total allowed, a mark a minute.

v Use your formula packet.

v" Full marks awarded if the correct answer is shown on the answer blank, whether there is
work or not. However, method marks are possible (showing work may get you points on
if answer is incorrect, on some questions).

v" Give answers to 3 significant figures unless it is otherwise stated or it is financial.

v" Unit penalty applies at specific points in the mark scheme, but you won't know where.
(therefore, write units on answers where appropriate!)

v On Paper 1 and 2 you don’t have to show work for the following.

Mean and Standard deviation
Correlation coefficient, r.
LSRL

Chi-Square statistic

S0, just use your GDC and calculate it quickly !!
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Maximum marks will be given for correct answers. Where an answer is incorrect, some marks may
be given for a correct method, provided this is shown by written working. Write your answers in the
answer boxes provided. Solutions found from a graphic display calculator should be supported by
suitable working, for example, if graphs are used to find a solution, you should sketch these as part of
your answer.

1. The probability that Nikita wins a tennis match depends on the surface of the tennis court on
which she is playing. The probability that she plays on a grass court is 0.4.
The probability that Nikita wins on a grass court is 0.35. The probability that Nikita wins when
the court is not grass is 0.25.

(a) Complete the following tree diagram. [3]
win v ( :HY.'}6>
grass
0.4
lose
win v (. 5)(,¢§3
’
not grass
lose
(b) Find the probability that Nikita wins a match. [3]
Working: qross and win) Ng(ﬁ and WIN
— yY.35) —+ (o.b)(a.'ZQ)
F w#ffth.) = )(3 )

= A.71

Answer:

o 0,249
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2.  Temi's sailing boat has a sail in the shape of a right-angled triangle, ABC. BC =5.45m,
angle CAB = 76" and angle ABC =90°".

(@) Calculate AC, the height of Temi's sail. [2]

C T diagram not to scale

545m

£
e

Temi's boat William's boat

William also has a sailing boat with a sail in the shape of a right-angled triangle, TRS.
RS =2.80m. The area of William's sait is 10.7m".

(b) Calculate RT, the height of William'’s sail. (2]

(¢) Calculate the size of angle RST. [2]

(This question continues on the following page)
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(Question 2 continued)
Working: T@W\\\ﬁ bwf s
¢ . 545 AC= T°
(7 sinGd= 2 ™ 5in(1%)
5‘%‘"‘ =5, 6167..|
A ﬁ @ Lo a)‘& U‘ie'
Lawﬁ;’ﬂeé
T -
(v oA Aveas b
\ 0*3‘2 07 =20F |
'\\\309‘ L7 2 hz TG42s.. = 1.64m
(R -
. o\ T.6H185 |
(&) fon(#5) 2.90 >
7 tan( ’.';"’;Z-"""-} = (A.gTa4..
= @19
%
"ﬁ s -
o‘w (ou-"')@q’%
\ L u-(l' %
’-‘\V w 05 5 ‘*’ca Answers:
[0 & @ .
e ¢ 4° T @ ... 2.2 m 2
4 - L c— | 1.64 m 2
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3. In a school 160 students sat a mathematics examination. Their scores, given as marks out
of 90, are summarized on the cumulative frequency diagram.
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(a) Write down the median score. [1]
. . ; uge
The lower quartile of these scores is 40. ... 96 the Upper QU‘N"'|¢, mugt
, Cum . Freq, oF V20
(b) Find the interquartile range. 56_40 = lﬁ mal"KS - (2]
(This question continues on the following page) '
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(Question 3 continued)
The lowest score was 6 marks and the highest score was 90 marks.

(c) Draw a box-and-whisker diagram on the grid below to represent the students’
examination scores.

(3]

/’ | Marks
[

Working: i B ]Aﬁcz‘
) ’ 3 imum and mis
A Point Sor correct maXimu

1 fafnt For corvect median,

1 ?bint fer ‘40_9_[1__% Upper quar-}_[le p]aﬂ.g:&{‘%)
(Cc«moﬁ‘ eorn this ot F’om_‘}' i

: £ oo horiZ .
lec o no¥ veed or i o
%;2 5 extended beyond whot

Snows N 3

Answers:
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4. FreshWave brand tuna is sold in cans that are in the shape of a cuboid with length 8 cm,
width 5cm and height 3.5cm. HappyFin brand tuna is sold in cans that are cylindrical with
diameter 7cm and height 4 cm. :
Tem
1 p S
ab ¢« 7 A ' g diagram not to scale
5
FreshWave HappyFin
3
(@) Find the volume, in cm’, of a can of
(i) FreshWave tuna;
(i) HappyFin tuna. [4]
The price o the same for each brand. A can of FreshWave tuna costs
90 cents.
(b) Calculate the price, in cents, of a can of HappyFin tuna. [2]
' Working:

t. L) G{}nf'?.
iaur&‘:
b Eyash Wave | .
et o op cens e ((030)
\HO 61“4’ xr /6 9{51\{3
U’“"j:@ 54 en? (043 co) = aq.022 = 19
“ﬁﬁs et
Answers:
@ o \HO.em
i AHH em®
o 9.

(Y V=)>0Y%5) = HO e

(it) V= metho w(rm) -4 = 53,99 = 154 am?
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5.  Consider the following statements
z: x is an integer
q: x is a rational number
r. x is a real number.
(8 () Write down, in words, —q.
(i) Write down a value for x such that the statement —gq is true. [2]
(b)  Write the following argument in symbolic form:
“If x is a real number and x is not a rational number, then x is not an integer”. [3]
Phoebe states that the argument in part (b) can be shown to be valid, without the need of a
truth table.
(c) Justify Phoebe's statement. 1
Working:
¢) N\ inreqers ave cotional pumbers (and *h"-)“fﬁ
L 3 w nen-rafional
?( Laanet be an integer |\ B
( oY SOmE-‘fmﬂﬂ eq\uva\en* 4o thes
i
en X 16 a ra‘naNoA
an m—kQ er *h
oY {ﬁere £ x o ok o vasonal then X 1% e
on \m—eg ar ( contrappsisivel
__._--""'———-.__L
c
| i
Na\‘
\Y Yo.')" (0 c; Answers:
\
., O e
> N\ 7 PNaS |
- pl%° \/’/
\
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| ,(,;3‘0::
NN e C
Omyw\y‘)@( 2 (”)) et
Y & o
2 413
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|_ 20EP09 J




6. One of the locations in the 2016 Olympic Games is an amphitheatre. The number of seats
in the first row of the amphitheatre, u,, is 240. The number of seats in each subsequent row
forms an arithmetic sequence. The number of seats in the sixth row, u, is 270.

(a) Calculate the value of the common difference, d.
There are 20 rows in the amphitheatre.

(b) Find the total number of seats in the amphitheatre.

Anisha visits the amphitheatre. She estimates that the amphitheatre has 6500 seats. e r\\n(ﬁ’

r-uh"/‘f” \ ot c;hie
(c) Calculate the percentage error in Anisi%g’_s estimate. / e B 2]
i .!-i: l'l(" __1‘(_,
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(2]

(2]

pivghem dvfleen )

/

/.,." W . &\ [ 7 T AT ‘-6"’
A/ (s Vw &Py WL

Working: J.

716 =20+ 4(6-)
2 = d(%) 5 ?'5[2(2:16) + {p(’lo-lﬂ

4= 0 = 5AHO

c) &% Exvoy

RAH6

% T 0T lee b
0«) Up= U, + d(n-1) (b) Sn: 3}‘1 2u.+d(h—s)1 CVMMJ—’;

620 —ROL 1oy = q‘qg"/” (q,qz‘mo...-B

Answers:
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(a) Find the value of %.
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The equation of line L, is y=2.5x + k. PointA(3,-2) lieson L,.

(2]

The line L, is perpendicular to L, and intersects L, at point A.

L

(b)  Write down the gradient of L,. [1]
(c) Find the equation of L;. Give your answer in the form y =mx +c. ‘I+e.€e'$ [2]
(d) Write your answer to part (c) in the form ax + by + d =0 where ¢, b and deZ. [1]
Working: ) _
a\ __Q = 75 ('5) 'l'K b) gradient ofF Lr v Z.5
K= -5 o gradiont of Lz &~ <04
.——-—'—'";'—'_——_____—_ .
/C) Y = ~O0H x+k ;if V5 4&1’2 )
™ : ‘ C = X=X
*Q:—@.“}(g)"'k O//@b,’/'j 5 >
7)) = =, 4 (X-3
(= ~0.8 Y - (z) _______ 4 ( |
10 = = 4(6-3)
Answers:
(a) ........ qe54 .................
..} x *Y = —.% ® ......7.. Ot i s i
’ mulily by 1O © ..Ys= .'.".I.L.I.K. =3 (ﬁr) 3',-2:’- 46e-3)
Ux + by = =38 (@ .X..'."..‘Sj.—l'f‘/ ..... =0
oY
LK + G\LJ{ = '"71(
2 syt = o I ey
20EP11
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8. The lifetime, L, of light bulbs made by a company follows a normal distribution.
L is measured in hours. The normal distribution curve of L is shown below.

[
| _ |
| | I

4600 5200 5800 6400 7000

hours
(a) Write down the mean lifetime of the light bulbs. 5960 houcﬁ :;/_,M, (1]

The standard deviation of the lifetime of the light bulbs is 850 hours. =- J
(b) Find the probability that 5000 < L < 6000, for a randomly chosen light bulb. [2]

The company states that 90 % of the light bulbs have a lifetime of at least £ hours.

(c) Find the value of k. Give your answer correct to the nearest hundred. (3]
Working: ,
(b) p (500 < L<bwo) = 6420 (LA]970%.. )
T nar mal adf(saoo)booo) 58003‘3‘565>
" ol
<
N
) N Do
2 K ' )
g ?( L ? k) = 40 ). ;Ef«115;\1!\.«;-r-.=i:5 OO
1\
= LAK)::\O (a) ... ? ......................
g b F( A oj 0 .. aZRO
A A S 7 Y-
k — YT710.691
__ PYoboblll"‘/ = 4700, p 2
o lefr 2%

L |
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9. In this question give all answers correct to t@
Loic travelled from China to Brazil. At the airport he exchanged 3100 Chinese Yuan, CNY,
to Brazilian Real, BRL, at an exchange rate of 1 CNY = 0.3871 BRL.
No commission was charged.
(a) Calculate the amount of BRL he received. [2]
When he returned to China, Loic changed his remaining BRL at a bank. The exchange rate
at the bank was 1 CNY = 0.3756 BRL and a commission of 5% was charged. He received \
285 CNY. V\ ‘4 -
O
(b) (i) Calculate the amount of CNY Loic would have received if no commission waso \U“\ é,cjﬁ
charged. Y
1\
(i) Calculate the amount of BRL Loic exchanged when he returned to China. [4]
ﬁforklng: ., N _ﬁg: __\_7 w O ‘ - ‘ o -a‘z‘L__
[%\oo eNY )C, 'ﬁl‘_—-—u——- = N = 2o

L

(;;j 1218 vounded

8

(

\ _cN‘i’
Rck To chinog with unKnown about of ‘E.raz-'\(ou_Qea\J),(,

with 5" commission +oleen away fece 1% ON\Y 045 x
la$3 4o exchange.

J
The exchane. * C.‘Vf)’)( WC .—7}:1—;——""“'%“{__\ = 185

e X = 12 .6% #rL 't\]@ rerha\'vﬁrx\:i amauNt
brouqht leack from Prazil.

o
O gpheews (wzs V() = Beo ey

‘!‘() neovw et | Answers: -
whole NumoeA” @ . V200 BRL.
% 1\ oo 300 eNY
i 3. BRL.

IH ||mmn”|‘m| Turn overJ
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10. The manager of a travel agency surveyed 1200 travellers. She wanted to find out whether
there was a relationship between a traveller's age and their preferred destination. The
travellers were asked to complete the following survey.

Traveller survey

My age is:
25 or younger 26-40 41-60 61 or older

My preferred destination is:

New York Tokyo Melbourne Dubai Marrakech

A y° test was carried out, at the 5% significance level, on the data collected.

(@) Write down the null hypothesis. | [1]
(b) Find the number of degrees of freedom. [2]
The critical value of this y~ test is 21.026.

{c) Use this information to write down the values of the x* statistic for which the null
hypothesis is rejected.’ [1]

From the travellers taking part in the survey, 285 were 61 years or older and 420 preferred
Tokyo.

(d) Calculate the expected number of travellers who preferred Tokyo and were 61 years or
older. ' [2]

(This question continues on the following page)
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(Question 10 continued)
Working:
(b> (2rous - (¥ columnys ) = (4-0)(5) = 12 et
2
N a2
<C ) “Qri'*f(a\ value %\Y’(Y\ s 2. <ﬁ fadi|
4
X;'Alf_ > 2 i
it Spw value
A& B ec  Qlo-Ho H4I-6D b\ orelde”

Jeungot

e e
MeNosys ‘ I’J
Duba: __._.---[

=

Mmacrake!

23S
a3 , U iz = AR5
2 o Lo
K fae” g 333 oo
\[Dc&“ 0‘0\}(
'-‘?ﬂ-’/ -\r\cﬂ. Answers:

By : A '
02(:(:‘6 \ — destinotion are \ﬂd@pﬁrt}ef\ﬂ

2 ) i \A
©) )(: le, > 210626
A A8
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11.  Consider the function f(x) =ax’+c. e
W&~ c‘ yohi €
o (@) Find f'(x). T — 0 QU 1]

Point A(-2, 5) lies on the graph of y =f(x). The gradient of the tangent to this graph
at A is —6. '
(b) Find the value of a. [3]
(c) Find the value of c. [2]

Working:

— .

o) £&)= a-2x = oK

A :2‘ — ‘ .
\ Get F(x) eowd T ~G
™\ zax =°©  (25)
‘2 ac_?‘\) o "(O JL)<(-/
~Ha = —Q, \?7+
o= :3: oc 15 “}Zé‘:‘_\'

l\ o i—-‘ne- derivedive alwayS .\".
‘9) 5) ’Tj\ ‘(eP(QSQrﬂ% el] gra (entTS I|
% \ J ot evecy \scatrion) |'

/ \

af the -Pumc+ionJ £(x)

]
/
)
y

£)  since (-2,%) & &0

@ cvrve 6‘?

‘F('K) E 195 +< Answers:
5 = 1508 +< @ .. do.x ¢!
h= +C ) ... V5 MIMIAL
B = ~| ) ....x.. DU AR MIAS

L

RN |
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In this question give all answers correct to two decimal places.

Diogo deposited 8000 Argentine pesos, ARS, in a bank account which pays a nominal
annual interest rate of 15 %, compounded monthly.

(a) Find how much @ Diogo has earned after 2 years. (3]

Carmen also deposited ARS in a bank account. Her account pays a nominal annual interest
rate of 17%, compounded yearly. After three years, the total amount in Carmen's account
is 10000 ARS.

L

(b) Find the amount that Carmen deposited in the bank account. 3]
Working: S A 7g 3’ A S
IWhyaﬁ‘eaﬂuuiié*hacﬁiﬁaeuaz hﬁwzm)FvomﬂPV
<\
‘ -—
617 F ~B000 = 2,717%.
g 5 R
p) lbeeo = PV <\ +

B
(0600 = ?V<'A7)

1

Lﬂé{%,'mssb.,.. .

OO
N -

PV = Q_,—])
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13. The golden ratio, r, was considered by the Ancient Greeks to be the perfect\r/a_tio between
1++/5

the lengths of two adjacent sides of a rectangle. The exact value of r is

(a) Write down the value of »
(i)  correct to 5 significant figures,
(i)  correct to 2 decimal places.

Phidias is designing rectangular windows with adjacent sides of Iength x metres and
y metres. The area of each window is 1m’.

(b)  Write down an equation to describe this information.

Phidias designs the windows so that the ratio between the longer side, y, and the shorter
side, x, is the golden ratio, r.

(c) Write down an equation in y, x and r to describe this information.

(d) Find the value of x.

M16/5/MATSD/SP1/ENG/TZ1/XX

(2]

(1]

(]
(2]

Working:
[ 4
(i)

= |.6130
5 s.L:

| +95  _

JE—

1.6\3O 33 ...
t+ 1141

Answers:

2 @ o \|,6l30

i = |.0180%%.... (d)
X
v
3:(XXLM&%&NJ
[xy = 1

)(-( x](\ .(,l‘a'oa...) =
2

X" % \os..

W .\

X = 018
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14. A population of 200 rabbits was introduced to an island. One week later the number of
rabbits was 210. The number of rabbits, N, can be modelled by the function

(1 L A) N(@®)=200xb',£20,
where f is the time, in weeks, since the rabbits were introduced to the island.
(a) Find the value of b. - [2]
(b) Calculate the number of rabbits on the island after 10 weeks. [2]

An ecologist estimates that the island has enough food to support a maximum population of
1000 rabbits.

(c) Calculate the number of weeks it takes for the rabbit population to reach this maximum.  [2]

/__\ i
Working: / + \ (c3 e POPW\Q\.(Q,\\ o oot rabbyrs
= Q.OO b 1, Zi0 <
COZ} . C \) @ noe(i.osy = 1660
2o = %00 (> 165 = S
b= V.05
= .~ | £ = log (%)
+ 10 | '
D NG = 200(1.0%) _ log ()
- %15‘—[’[% \D%C‘-U"?S
= 2%, 0 weekS
2. =.5.
Answers:
@ ...... \r05 ................ AlA' /
o) ..... .2 i m Al
© oo DD weeks My AL
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A company sells fruit juices in cylindrical cans, each of which has a volume of 340 cm’.
The surface area of a can is 4 cm’ and is given by the formula cC

A=21tr2+£8£.
r

where r is the radius of the can, in cm. ' —- -

To reduce the cost of a can, its surface area must be minimized.

ans Lind the

o me
@ Find 2. & T 2 mivarive

I

(b) Calculate the value of r that minimizes the surface area of a can.

3]

(3]

——

y ~ {p
Working: A= LW & =27

-1
Z (g0 — OQppZd 630Y
v ¢

@0 so dA

-1
ant 411Y‘ - B

/IL ‘
N SO
= HTYy — ""Y'."i'

" \ curs  when )
b) “Sr‘;{‘ﬁv:gan% ‘;}b the curve V& Llat e
I (whew rodient ¥ equal te O 0 othetr wotas
ﬂ‘__._._._..—l-
3> —
l—l'n'r - v =0

2.
hw\h'?\\/ b}‘ ¥

L\TH‘") — (R =O

7 =6%0
le Answers: A - &0

2= \1e @ ... %
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