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Mathematical studies
Standard level
Paper I

Tuesday 10 May 2016 (afternoon)
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Candidate session number

Thinos to know about the format of Paper l:
I 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.

,/ 15 questions, 6 marks each

,/ 90 minutes total allowed, a mark a minute.

./ Use your formula packet.

/ 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 getyou points on
if answer is incorrect, on some questions).

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

'/ Unit penalty applies at specific points in the mark scheme, but you won't know where.
(therefore, write units on answers where appropriatelJ

./ On Paper 1 and Zyou don't have to show work for the following

o Mean and Standard deviation
o Correlation coefficient, r .

o LSRL
. Chi-Square statistic

So, 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 give¡ 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

0.35
win ,/ ( ïY.tq)

grass
0.4

lose

win
0.25

,. (.t')czç\
not grass

lose

(b) Find the probability that Nikita wins a match t3l
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Answer

Working:

= 6,2q
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Temi's sailing boat has a sa¡l in the shape of a right-angled triangle, ABC, BC = 5.45 m,

angle CAB =76'andangle ABC=90'.

(a) Calculate AC, the height of Temi's sail.

c

5.45m

A

T

l2l

diagram not to scale

i\r
\0

Øn,
4fû

B

SR
2.80m

femi'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 sail is 10.7m'?.

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

(c) Calculate the size of angle RST.

(This question continues on the following page)
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(Question 2 continued)

Answers:

(a) .... 7.,,b2. n
(b) ..1.Á4 .a.
(c) 61 .q"

Working
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ln a school 160 students sat a mathematics examination. Their scores, given as marks out

of 90, are summarized on the cumulative frequency diagram.

160

140

60

/40

,D 100

r80

I $
¡o

,t"

+h
20

2

rhe rower quarlire or these scores is 40. ;... 6o t\z ,rri^f 
r"iJ)?^iffUuO

(b) Find the interquartite ranse. E6 4ô = lX fnafy..S
(This question continues on the following page)
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(a) Writg down the median score.

10 20 30 40 70 80 90Iw ov 
L**.m6rK
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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. t3l

0 r0 20 30 40 s0 60 70 B0 90 100

Marks

Answers:

(a) 4l n+rYf
(b) 13 rnayl(S

Working:

â, loínt 9"r covtc.:! (naXinørn @ nix Vlat',J

1 Ølv¡¡ Itr catv¿c* rw.à'^n,
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FreshWave brand tuna is sold in cans that are in the shape of a cuboid with length 8 cm,

width 5 cm and height 3.5 cm. HappyFin brand tuna is sold in cans that are cylindrical with

diameter 7 cm and height 4 cm

q6 g2rt4
-Tcrn

diagram not to scale

4

6
(a) Find the volume, in cm3, of a can of

(i) FreshWave tuna;

. (ii) HappyFin tuna. t4l

The price of tun 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
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a

./ð

b

FreshWave HappyFin

Answers

(a) (i)

(i i)

(b)

a

lLlO çr
If 1 'r'q1

Worki ng

V (s ) (n 1 12) {
a

ú )

/ r (
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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.

(a) (i) Write down, in words, -q.

(ii) Write down a value for x such that the statement - 4 is true.

(b) Write the following argument in symbolic form:
"lf x is a real number and x is not a rational numbeç then x is not an integer"

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.

Í21

t3l

At

4l
At Al Al
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One of the locations in the 2016 Olympic Games is an amphitheatre. The number of seats

in the first row of the amphith eatre, u,, is 240. The number of seats in each subsequent row

forms an arithmetic sequence. The number of seats in the sixth row, t16, 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

(c) Calculate ntage error in 's estimate. Sre- l2l

t21

l2l
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216 =2lr + I (c'-r)
)

b

o,

"l

(n-')tJn= ü, + Å
Working

= ¿(ç)

=þ

^
rttl

Answers:
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q!43"/o (o.ru16o. -)

I
(z,ta) + f"(ao-r!

(u) 5,, u, * åf¡-r

51
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The equation of line L, is y = 2.5x + ft. Point A(3 , -2) lies on Zr .

(a) Find the value of &. l2l

The line I, is perpendicularto I, and intersects Z, at point A.

(b) Write down the gradient of Zr. t1l

v + c. inrqcÉ 
Í2r

l}

(d) Wríte your answer to part (c) in the form ax + by + d= 0 where a, b and deZ. IlI

4
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(= -q,5
)a

Working:

..-1,5.....
: Q,4

U r . ,4F-l6
Ax+5j+4 =ô

(a)

(b)

(c)

(d)

Answers

!t2=

c ) l= -Ò.1 x+Y

-Q = - 6.4 G) +f

(= -Ô'8

çD I = -,{ ß-.í

)

j+

t)x+tô!= -8
Ôr

2 +

t< + j = -.1
n'uìJí¡-ly bY ìo

-U,= ^(x-â

- (z) = -.q (x'q)
$

Ò(

= - .4r -.8

¿= -l )r¿

U

12= -.4(K-7

L Lx+\+4 =o
208P11

Turn ou"rl



r _l

8.

-12-

The lifetime, Z, of light bulbs made by a company follows a normal distribution
Z is measured in hours. The normal distribution curve of Z is shown below.

4600 5200 5 800

hours

6400 7000

(a) Write down the mean lifetime of the light bulbs. 5?û houÇ =,rP,\

The standard deviation of the lifetime of the light bulbs is 850 hours - =' F

(b) Find the probability that 5000 < ¿ < 6000, for a randomly chosen light bulb.

The company states lhatg0o/o of the light bulbs have a lifetime of at least fr hours.

(c) Find the value of fr. Give your answer correct to the nearest hundred.
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Working
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9. ln this questlon give all anawers correct to nearest whole number.

Loic travelled from China to Brazil, At the airport he exchanged 3100 Chinese Yuan, CNY,
to Brazilian Real, BRL, at an exchange rate of I CNY = 0'3871 BRL'
No commission was charged,

(a) Calculate the amount of BRL he received.

When he returned to China, Loic changed his remaining BRL at a bank. The exchange rate

at the bank was I CNY =0.3756 BRL and a commission of 5% was charged. He received

285 CNY.

(b) (i) Calculate the amount of CNY Loic would have received if no commission was
charged. O

(i¡) Calculate the amount of BRL Loic exchanged when he returned to China.
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/a\ \2ôÕ øRL
lq,,

i'; (i) 3CO -é,ñ { .

(ii) ll3..W!-.,
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10. The manager of a travelagency 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

e rs:

destination is:

4t-60 6l or older25 or younger 2640

MarrakechNew York Tokyo Melbourne Dubai

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

(a) Write down the null hypothesis.

(b) Find the number of degrees of freedom

The critical value of this y2 test is 21,026.

t11

(c) Use this information to write down the values of the 72 statistic for which the null

hypothesis is rejected.' t1l

From the travellers taking part in the survey, 285 were 6l years or older and 420 preferred

Tokyo.

(d) Calculate the expected number of travellers who preferred Tokyo and were 6l years or
older. tzl

(This question continues on the following page)
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(b)

(c)

(d)

Working

( t) (*ro,^r - ,X* ¿,1*n rua -\) = ( 4 - tXs - t;
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(Question 10 continued)
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11. Consider the function f (x) : ax'+ c .

.vd t,/-\ U aqtÄ
àr.tt 

- 
-f'(x)'

a-d raihit ì'
l1l

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

(c) Find the value of ¿

ilrilililrilililil1llttiltil
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Answers:

(a)

(b)

(c)

?,N,&
1,.b.

.-. 1
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w n' 
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= e.2-* 2ax
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(- 5 )\ t

2 a(-ù = -6
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Q= -l
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12. f n 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 l5ol0, compounded monthly.

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

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

(b) Find the amount that Carmen deposited in the bank account.

t3j

t3l
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Answers:

;i"*" 21 16 4, n<l
Lza3,1l AKS(b)

Working:
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The golden ratio, r , was considered by the Ancient Greeks to be the perfect ratio between

the lengths of two adjacent sides of a rectangle. The exact value of " 
i, I */5 

.

(a) Write down the value of r

(il correct to 5 significant figures;

(il) correct to 2 decimal places.

Phidias is designing rectangular windóws with adjacent sides of length x metres and

y metres. The area of each window is I m2.

(b) Write down an eqúation 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.
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t1l

l2l

l,btøo
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(c)
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x
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3

rc ì+116g += 2
Answers:

(a) (i)

(ii)

(b)

L = l,bllô4j"'
X

J
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x2=

J
I lzor..-) = I
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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

(t, ara) N(r)=2ooxbt,/>o,

where f is the time, in weeks, since the rabbits were introduced to the island.

(a) Find the value of å. Í21

(b) Calculate the number of rabbits on the island after l0 weeks. l2l

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

(c) Calculate the number of weeks it takes for the rabbit population to reach this maximum. l2l

= a1>,1'(^
4 h,l-â robbì{á ('}:Iñr)

Working:

,2lo)

hto = âoo( tc)

I .ô5

I

rþ

b

¡¡(t) = Loo( u)

N(ro\ = 2oo(r 'ol)

Answers:

(a)

(b)

(c) At
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t
2oo(\.05)

t
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d-,
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= 42.%Uq' --.

= V1.O w'zJe3
z. +-9'
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A company sells fruit juices in cylindrical cans, each of which has

The surface area of a can is A cm'and is given by the formula

A=2xr2* 
680 

,

r

where r is the radius of the can, in cm.

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

f"r Find1, r'"æiß*,:

M 1 6/5/MATS D/S P 1 /E NG/ TZ1 /XX]|

a volume of 340 cm3

4çr

r^

t31

t3l(b) Calculate the value of r that minimizes the surface area of a can'

2
Working: r .l

G) _'r.
GO dA

& 4nr' -,ol,o(

I

A

Answers

(a)

(b)

AI AI
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? i6 f l*t
1" 

-ô i;ath¿r words )

4rrr ry =o
nulliç\y b1 Y'L

4n.? - 6xo --o

tltl =Gqo

yt = r+¡

Ð

f 1 P
= 1,1a21o1.-.
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