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Formula List

For the equation ax>+bx+c=0 x= = 21212 — dac
Curved surface area, 4, of cylinder of radius r, height 4. A=2nrh
Curved surface area, 4, of cone of radius r, sloping edge /. A=mrl
Curved surface area, 4, of sphere of radius 7. A = 4mr?
Volume, V, of pyramid, base area A4, height 4. V= %Ah
Volume, V, of cylinder of radius 7, height 4. V=mrh
Volume, V, of cone of radius 7, height 4. V= %mfzh
Volume, V, of sphere of radius r. V= %nr3
S a b c

sind _sinB _ sinC
c b a*=b*+ % —2bc cos A

Area = %bc sin 4
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Answer all the questions.

1  Sancha flew from Santiago to Paris, a distance of 11 585 km.
The average speed of the flight was 852.9 km/h.

(a) Find the length of time for the flight.
Give your answer in hours and minutes.

ANSWEF(A) oveeveaveariairaieaian, hoiiies min [3]
(b) The journey back from Paris to Santiago took 14 hours 30 minutes.
The plane left Paris at 23 20.

The local time in Santiago is 6 hours behind the local time in Paris.

Find the local time this plane arrived in Santiago.

ANSWET(D) oo [2]

(¢) Find the overall average speed for the total journey from Santiago to Paris and back to Santiago.

ANSWET(C) e km/h  [3]
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(a) (i) Rotate triangle 4 through 90° anticlockwise about the origin.
Label the image C. [2]

(ii) Reflect triangle C in the x-axis.
Label the image D. [2]

(iii) Describe fully the single transformation that is equivalent to a rotation through
90° anticlockwise about the origin followed by a reflection in the x-axis.

ANSWEF(A)(11) 1vveenrientieiieitiete et et et et e st et e e st e bt e seesseeseeseeseesseenseenseansaessaeseenseenssensaensaessaesseeseenssenses

.......................................................................................................................................................... (2]
(b) Describe fully the single transformation that maps triangle 4 onto triangle B.

ANSWEF(D) oottt ettt ettt ettt et et e te et e bt et e et e et e e bt e bt et e et e e st et e e ett e st e saensaensaensaenntennaenneas

.......................................................................................................................................................... (3]

© UCLES 2015 0607/43/M/1/15



Sinitta makes necklaces.
Each necklace costs Sinitta $56 to make.
They are sold through an internet shop at a selling price of $80.

(a) (i) The internet shop charges her 7% of the selling price.

Find the amount that Sinitta receives from the shop for a necklace.

ANSWEr(@)(1) $ wovveeeeeeeeeeeeee e [2]
(ii) The shop increases the charge to 12% of the selling price of $80.

Calculate the percentage reduction in Sinitta’s profit.

ANSWEF(A)(11) cevveneeeieeieee et % [4]

(b) Sinitta also makes silver rings.
Each ring contains 22 g of silver.
In the last year the cost of silver has increased by 8% to $143.10 per 100 grams.

(i) Find the cost of each 100 g of silver before the increase.

Answer(B)(1) $ cvvevveeeeeieeeeeeee e [2]

(ii) Find the increase in the cost of the silver in a ring.

Answer(B)(I1) $ oveveeeeeieeeieeee e [2]
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4  Pisthe point (0, 4), Q is the point (6, 0) and R is the point (2, 7).

y
4 NOT TO
SCALE
°R
P
Q B X
0
(a) S is the point such that RS = @5
Find the co-ordinates of S.
Answer(a) ( ...cocveeeeveeceeeceeennnn s eerrreenreenaeenae s ) [2]
(b) Calculate |@ .
ANSWET(D) ..o [2]
(¢) Find the equation of the line PQ.
ANSWET(C) vt [2]
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(d) Write down the co-ordinates of N, the midpoint of PQ.

Answer(d) ( ...cooveeeeveeceeeieennn s eerreenee e e e ) [1]

(e) Find the equation of the perpendicular bisector of PQ.

ANSWET(€) .ot [3]
(f) A and B are points on the perpendicular bisector of PQ such that AN # BN .

What is the mathematical name given to the quadrilateral PAQOB?

ANSWEF([) ettt [1]

© UCLES 2015 0607/43/M/J/15 [Turn over



5
40cm
NOT TO
______________________________ SCALE
A B,
| i 30cm
xcm ED_____________________________C_:

xcm
The diagram shows a rectangle, with sides 40 cm and 30 cm, made from a metal sheet.
A square of side x cm is cut from each of the four corners of the rectangle.
The remaining shape is folded up to make a rectangular open box with ABCD as the base.
The height of the box is x cm.
(a) Show that the volume of the box is 1200x — 140x> + 4x°.

[3]

© UCLES 2015 0607/43/M/1/15
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(b) On the diagram, sketch the graph of y = 1200x — 140x% + 4x® for 0 <x <25,

y
A
5000-
. X
0 25
~1000 -

[2]

(¢) Solve the equation  1200x — 140x” + 4x> = 2000.
ANSWEr(C) X = ovvveeiieeieeeeeeieeeieens OF X = tooieeeiee e OF X = tioiiieiieeeree e [3]

(d) Which solution to part (c) is not a possible value of x when the volume of the box is 2000 cm3? Give a
reason for your answer.

ATSWEI(A) oottt ettt e et e et e e ta e e s ab e e e tbeeeabeeeabb e e bt e e tb e e tbeeeabeeerbaeenbeeentaeentaeenrean
.......................................................................................................................................................... [1]
(e) What is the maximum volume of the box?
For this volume what is the length of the box?
Answer(e) Maximum VOIUME = .........ccceevviiviiiriieiicie e cm?
Length = ..o, cm  [2]
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(a) (i) Find an expression for the nth term of this sequence.

2, 6, 10, 14,

ANSWET(A)(1) ceveeeveieieeiieeieeie et (2]
(ii) Use your answer to part (a)(i) to find an expression for u, the nth term of this sequence.

2% 102, 6x10°, 10 x 104, 14 % 10°,

ARSWer(@)(11) U = oveeereeeerie ettt ee e [1]

(b) The nth term, ¢, of another sequence, is given by 7 = 2 X 10672,

(i) Write down the first 4 terms in this sequence, giving your answers in standard form.

Answer(b)(1) ....cooveeeveecreeeneenn s eeereeeeeeeiee e s eeeeeereeeeeenee e s eeereeeereeeiee e [2]
(ii) Using your answer to part (a)(ii), find and simplify an expression for %
ANSWEF(D)(11) eecvveeeeiieeiieeiie et [3]

© UCLES 2015
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7
North
A
B NOT TO
SCALE
C
D 235m

The diagram shows a field ABCD with a path from A4 to C.
AC=150m, AD =120m and CD =235m.
Angle ABC =90°, angle BAC = 55° and the bearing of B from A4 is 070°.
(a) Calculate the length of 4B.

ANSWEF (@) oo m [2]
(b) Calculate the bearing of D from 4.

ANSWEF(D) oottt (4]
(¢) Calculate the area of the field ABCD.

ANSWEF(C) cevveeeereeeeeee e m? [3]

© UCLES 2015 0607/43/M/J/15 [Turn over



8 100 light bulbs were tested.
The length of life, ¢, in thousands of hours was recorded.
The results are shown in this table.

12

Lengthof life (1) in |\ 515 1 c6lo<r<7|7<r1<8|8<r<9|9<r<10 10<r<12
thousands of hours
Frequency 8 21 31 23 10 5 2
(a) Calculate an estimate of the mean value of ¢.
ANSWET (@) oot [2]

© UCLES 2015
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(b) Draw a cumulative frequency curve for the length of life of the light bulbs.

100

90

80

70

60
Cumulative
frequency

50

40

30

20

10

4 5 6 7 8 9 10 11 12
Length of life/in thousands of hours
[5]

(¢) Use your graph to estimate

(i) the number of light bulbs that lasted longer than 8500 hours,

ANSWEF(C)(1) wevvieiieiieie ettt (2]

(i) the interquartile range.

ANSWEr(C)(11) wovvivveeiieieeieeieeie e hours [2]
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9 (a)
A 20cm B
NOT TO
40cm SCALE
C 15¢cm D
E

The diagram shows two similar triangles E4AB and ECD.
AB=20cm, CD = 15cm, AC = 40cm and angle CAB = 90°.

(i) Show that EC=120cm.

[2]

(ii) Find ED.
ANSWEF(A)(11) cvvevvreerieeiiecieeeeesiee e cm  [2]

(iii) Find DB.
ANSWEF(A)(1I1) cvveeereeereeieeieeiee e e eve e saeseee e cm [2]
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(b)

NOT TO
SCALE

40cm

b e

The diagram shows an open waste paper bin made from metal.

The radius of the circular top is 20 cm.
The radius of the circular base is 15 cm.
The perpendicular height of the bin is 40 cm.

Using answers from part (a), calculate

(i) the volume of the waste paper bin,

ANSWEr(D)(1) wocovveeereeeeiieeieeeeeeee e cm®  [3]

(ii) the area of metal needed to make the bin.

ANSWEr(D)(11) woevvvveeiieeieeeiee et cm? [4]
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10 Tricia has 2 bags.
In the first bag there are 6 white balls and 4 red balls.
In the second bag there are 4 blue balls, 3 white balls and 2 red balls.

She takes a ball at random out of the first bag.
She then takes a ball at random out of the second bag.

(a) Complete the tree diagram to show the probability of all the possible outcomes for the two balls.

First ball Second ball

Blue

Red

[2]

© UCLES 2015 0607/43/M/1/15
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(b) Calculate the probability that Tricia’s two balls are

(i) both white,

ANSWEF(D)(1) cvveeeeeeieieeeeeeee e [2]
(ii) one white and one red,
ANSWEF(D)(11) woovvveeeiieeieeeee e [3]
(iii) of different colours.
ANSWET(D)(111) wevevieeiiieiieeiie et [3]
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11
y
A
12 <+
! - x
6 0 4
12 +
_(1—2x)
=163

(a) On the diagram, sketch the graph of y = f(x) for values of x between x =—6 and x = 4.

(b) Write down the equations of the asymptotes of the graph of y = f(x).

ANSWET(D) oot

(¢) Find the range of values for y when x = 0.

ANSWEF(C) oo

© UCLES 2015 0607/43/M/1/15
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(d)
y
A
12 +
} o x
-6 0 4
12 4+
1-2
On this diagram, sketch the graph of y = ((x T 3);) . [2]
(1-20)|
(e) Solve GF3) | 6.
ANSWEF(€) X = ovveeeveeiesvenieenenn OF X = oereereereenneens [2]

Question 12 is printed on the next page.
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12 f(x)=3x—1 gkx)=4—2x
(a) Find

@ g0,

ANSWEF(@)(1) covveeeiieeieeeieeeee ettt [1]
(i) f(g(3)).

ANSWEF(A)(11) cvveevreeiieeiieciieeieete et [1]

(b) Find and simplify expressions for

@ gf®),

ANSWET(D)(1) ceveeeviiieeiieeiieeiecieete st (2]
i) ¢ '@,

ANSWEF(D)(11) woecvvveeiieeiieeie e [2]
I
S SR

ANSWEr(D)(111) woeeviiiiiieeiieeieeeeeeee e [3]
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