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1 (a) Alfonso has $75 to spend on the internet.
He spends some of the money on music, films and books.

(i) The money he spends on music, films and booksisin the ratio
music: films:books = 5:3:7.
He spends $16.50 on music.

Calculate the total amount he spends on music, films and books.

ANSVEr () (1) B v [3]

(ii) Find thistotal amount as a percentage of the $75.

ANSWEN (@) (1) wevveeeeeeeeie e e eeeeee e % [1]

(b) The download times for the music, films and books are in the ratio
music: films: books = 2:9:1.
Thetotal download timeis 3 hours and 33 minutes.

Calculate the download time for the films.
Give your answer in hours, minutes and seconds.

Answer(b) .....c.cocvene. hours ................ MINUEES ................ seconds [3]
(c) The cost of $16.50 for the music was a reduction of 12% on the original cost.
Calculate the original cost of the music.
ANSWEN(C) B [3]
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2 (a) Solvetheinequality.
7x—5>3(2-5x%)

ANSWEN () oo [3]

(b) (i) Factorise completely.

pg —29—-8+4p
ANSWEr (D) (1) cveveeeeeeeeeee e [2]
(ii) Factorise.

9p?-25

ANSWEr (D) (1) wvvveeeeeeeecee e [1]
(c) Solvethisequation by factorising.
5 +x—18=0

ANSWEr(C) X = cvveveecieerieeiiens OF X= ioveeieerieeseeeneas [3]
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3 Thetime, t seconds, taken for each of 50 chefs to cook an omelette is recorded.

Time
(t seconds) 20<t=25 | 25<t=<30 | 30<t=<35 | 3B<t=40 | 40<t=<45 | 45<t=<H0
Frequency 2 6 7 19 9 7
(@) Write down the modal timeinterval.
ANSWEN () eeeeeeeeeeeee e s [1]
(b) Calculate an estimate of the mean time.
Show all your working.
ANSWEN (D) oo s [4]
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5

(c) A new freguency table is made from the results shown in the table opposite.

Time

(t seconds) 20<t=<35| 35<t=<40 | 40<t=<50

Frequency

(i) Complete the table. [1]

(i) Onthegrid, draw a histogram to show the information in this new table.

4 A
3
Frequency
density
1
0 -t
20 25 30 35 40 45 50

Time (seconds)

(3]
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(@) Describe fully the single transformation that maps triangle A onto triangle B.

© UCLES 2014 0580/42/0IN/14



(b) Onthegrid, draw the image of

(i) triangle A after areflection in the line x = -3, [2]
(ii) triangle A after arotation about the origin through 270° anticlockwise, [2]
. : -1

(iii) triangle A after atrandation by the vector (_5>. [2]

() M isthe matrix that represents the transformation in part (b)(ii).
() FindM.
Answer(c)(i)) M = ( ) [2]

(i) Describe fully the single transformation represented by M2, the inverse of M.

ANSWET (C) (1) +ervenveneeuersensessee e st sse sttt st bbb e et e st es e b e e e e e st b e se e e e e e b e e b e nn e e e e e nenbeanennennas
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5 f(x) =5x—-2 g(x) = XZS’ X#3 h(xX) = 2x% + 7x
(&) Work out
(i) f(2),
ANSWES () (1) wvevvereeeeeeeniniens
(i) hg(17).
ANSWES () (1) vvvvereeeeeeerineens
(b) Solve g(x)=x+3.
Answer(b) X = ..cccoovveeeeienne or Xx=
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(c) Solveh(x) = 11, showing all your working and giving your answers correct to 2 decimal places.

ANSWEN(C) X = v, OF X = oiiieeeeee e [5]
(d) Findf(x).
ANSWEr (d) f 7HX) = oo [2]
() Solveg™(x)=-05.
ANSWEN (B) X = et [1]
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f(x) =5x3-8x2+ 10

(@) Complete the table of values.

10

-1.5

-1

—0.5

0.5

0.75

15

f(x)

—24.9

10

8.6

7.6

18

(b) Draw thegraphof y=f(x) for -1.5<x<2.

A
20

y

(&)
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1
(c) Useyour graphto find an integer value of k so that f(x) = k has

(i) exactly one solution,

N SN L (010 L [1]

(if) three solutions.

ANSWEN (C)(IT) K= oo [1]

(d) By drawing asuitable straight line on the graph, solve the equation f(x) = 15x+2 for -1.5 s x< 2.

Answer(d) X = .o, OF X = iiiceeeece e [4]

(e) Draw atangent to the graph of y=1f(x) at the point where x=1.5.

Use your tangent to estimate the gradient of y=f(x) when x=1.5.
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NOT TO
SCALE

75¢cm

55cm

120cm

The diagram shows a water tank in the shape of a cuboid measuring 120cm by 55cm by 75cm.
The tank isfilled completely with water.

(@) Show that the capacity of the water tank is 495 litres.

Answer (a)

(2]

(b) (i) Thewater from thetank flowsinto an empty cylinder at auniform rate of 750 millilitres per second.

Calculate the length of time, in minutes, for the water to be completely emptied from the tank.

ANSWEN (D) (1) vevereereeieieeeeee e min [2]

(i)  When the tank is completely empty, the height of the water in the cylinder is 112cm.

N
] NOT TO
______ SCALE
112cm
--T T T =~
Calculate the radius of the cylinder.
ANSWEr (B)(I1) wvveeeececeee e cm [3]
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(© .
txcm Y NOT TO
' / 75¢cm SCALE
i \,1550‘“
55cm
120cm

A rod of length 145cm is placed inside the water tank.
One end of therod isin the bottom corner of the tank as shown.
The other end of the rod is xcm below the top corner of the tank as shown.

Calculate the value of x.

ANSWEN (C) X = woeeeeesie et [4]

(d) Calculate the angle that the rod makes with the base of the tank.

ANSWEN () oo [3]
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North
A

NOT TO
SCALE

A ship sails from port P to port Q.
Qis74km from P on abearing of 142°.
A lighthouse, L, is 58km from P on a bearing of 110°.

(@) Show that the distance LQ is 39.5km correct to 1 decimal place.

Answer (a)

(5]

(b) Usethesineruleto calculate angle PQL.

Answer(b) Angle PQL = ..o [3]
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15
(c) Find the bearing of

(i) PfromQ,

ANSWEN(C)(1) wevrvereereie et [2]
(i) LfromQ.

Answer (c)(ii)

(d) The ship takes 2 hours and 15 minutes to sail the 74km from P to Q.

Calculate the average speed in knots.
[1 knot = 1.85km/h]

ANSWES (d) ..o knots [3]

(e) Calculate the shortest distance from the lighthouse to the path of the ship.
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Layer 1 i

Layer 2

yd
Layer 3

The diagrams show layers of white and grey cubes.
K hadega places these layers on top of each other to make atower.

(@) Complete the table for towerswith 5 and 6 layers.

Number of layers 1 2 3 4 5 6

Total number of white cubes 0 1 6 15

Total number of grey cubes 1 5 9 13

Total number of cubes 1 6 15 28

[4]

(b) (i) Find, intermsof n, thetotal number of grey cubesin atower with n layers.

FN SN 2(5) 10 N [2]

(if) Find the total number of grey cubesin atower with 60 layers.
ANSWVEN (D) (1) vveveeererierseeee e [1]

(iff) Khadega has plenty of white cubes but only 200 grey cubes.
How many layers are there in the highest tower that she can build?

JN Y= 205 L) 2]
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() Theexpression for the total number of white cubesin atower with n layersispn? + gn + 3.

Find the value of p and the value of q.
Show all your working.

ANSWEN(C) P = evveeeeeerereee e see e e ee e

(d) Find an expression, in terms of n, for the total number of cubes in atower with n layers.
Give your answer in its simplest form.
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10 Kenwyn plays aboard game.
Two cubes (dice) each have faces numbered 1, 2, 3, 4, 5 and 6.
In the game, athrow isrolling the two fair 6-sided dice and then adding the numbers on their top faces.
Thistotal isthe number of spacesto move on the board.
For example, if the numbers are 4 and 3, he moves 7 spaces.
(a) Giving each of your answers as afraction in its ssmplest form, find the probability that he moves

(i) two spaces with his next throw,

ANSWES (Q)(1) wververeeerrerierienie e [2]

(ii) ten spaces with his next throw.

ANSWES (Q)(11) wveveeeeeerrerrenie e [3]
(b) What isthe most likely number of spaces that Kenwyn will move with his next throw?
Explain your answer.

Answer(b) .....ccceevrenene DECALISE ...t
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95 96 97 98 99 100
Go back WIN
3 spaces

To win the game he must move exactly to the 100th space.
Kenwyn is on the 97th space.

If his next throw takes him to 99, he has to move back to 96.
If his next throw takes him over 100, he stays on 97.

Find the probability that he reaches 100 in either of his next two throws.
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