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READ THESE INSTRUCTIONS FIRST

Write your Centre number, candidate number and name on all the work you hand in.
Write in dark blue or black pen.
You may use a pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correction fluid.
DO NOT WRITE IN ANY BARCODES.

Section A
Answer  all questions.

Section B
Answer any four questions.

If working is needed for any question it must be shown in the space below that question.
Omission of essential working will result in loss of marks.
You are expected to use an electronic calculator to evaluate explicit numerical expressions.
If the degree of accuracy is not specified in the question, and if the answer is not exact, give the answer to 
three significant figures. Give answers in degrees to one decimal place.
For π, use either your calculator value or 3.142, unless the question requires the answer in terms of π.

The number of marks is given in brackets [ ] at the end of each question or part question.
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Section A [52 marks]

Answer all the questions in this section.

1 

 

ABC is a triangle in which AB̂C = 90°, BÂC = 40° 
and BC = 10 cm.
P is the point on AB such that PĈB = 20°.

A

P

B C

40°

10

20°

 Calculate

 (a) PB,

 Answer  ..................................  cm [2]

 (b) AP,

 Answer  ..................................  cm [2]

 (c) the perimeter of triangle PBC.

 Answer  ..................................  cm [3]
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2 (a) Solve  5t(3t + 7) = 0 .

 Answer t = .................... or .................... [2]

 (b) Solve the simultaneous equations.
3x + 4y = 1
5x – 8y = 9

 Answer x =  ..................................
 
  y =  ..................................  [3]

 (c) Express as a single fraction  5
p – 2

 – 4
2p + 3

 .

 Answer  ........................................  [3]

 (d) Simplify  q2 – 1
2q2 – 3q + 1

 .

 Answer  ........................................  [3]
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3 P, Q, R and S are four points on level ground.
 PQ is parallel to RS and QP̂S = 60°.
 PS and RQ intersect at T.

 

P

Q

S

T

R

60°

North

 (a) Write down the value of PŜ R . Give a reason for your answer.

  Answer PŜ R = .................... because .......................................................................................

   .............................................................................................................................................. [1]

 (b) The bearing of Q from P is 070°.
  Find the bearing of

  (i) S from P,

 Answer  ........................................  [1]

  (ii) P from S,

 Answer  ........................................  [1]

  (iii) R from S.

 Answer  ........................................  [1]

 (c) (i) Explain why triangles PQT and SRT are similar.

Answer ...............................................................................................................................

 ...................................................................................................................................... [1]

  (ii) Given that PT = 54 m, TS = 36 m and RQ = 85 m, find TQ.

 Answer  ....................................  m [3]
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4 A fair five-sided spinner is numbered 1, 3, 5, 7 and 9.

 (a) Maria spins it once. Find the probability that the number obtained is

  (i) 7,

 Answer  ........................................  [1]

  (ii) an odd number.

 Answer  ........................................  [1]

 (b) Pedro spins it twice and adds the two numbers obtained.
  Some of the results are shown in the possibility diagram below.

+ 1 3 5 7 9

1 2 4

3 12

5

7 14

9

  (i) Complete the possibility diagram. [2]

  (ii) Find the probability that the sum of the two numbers is

   (a) odd,

 Answer  ........................................  [1]

   (b) 14 or more.

 Answer  ........................................  [1]

 (c) Katrina spins it three times.

  Calculate the probability that the three numbers obtained are the same.
  Express your answer as a fraction in its lowest terms.

 Answer  ........................................  [2]

9

7

5

1 3
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5 
O

DA

B C

E

60°

6 6

 In the diagram, OBC is the sector of a circle, centre O, and BÔ C = 60°.
 A and D are the midpoints of OB and OC respectively, and AB = DC = 6 cm.
 AED is a semicircle with AD as diameter.

 (a) Show that AD = 6 cm.

 [1]

 (b) The length of the arc BC is n π centimetres.

  (i) Find n.

 Answer  ........................................  [1]

  (ii) Find  the length of the arc AED
the length of the arc BC

 .

 Answer  ........................................  [2]
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 (c) (i) Find the area of the sector BOC.

 Answer  ................................. cm2 [2]

  (ii) Hence find the area of the shaded region.

 Answer  ................................. cm2 [3]
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6 (a) Ada and Bill own a company.
  In 2008 Ada invests $22 500 in the company and Bill invests $37 500.

  (i) Express  22 500 : 37 500  in the form  m : n,  where m and n are the smallest 
possible integers.

Answer ................... : ................... [1]

  (ii) The profit made by the company in 2008 is shared in the ratio of the amounts invested.

   Given that Ada’s share of the profit is $3 600, calculate the total profit made by the 
company.

 Answer $ ......................................  [1]

  (iii) Ada’s investment in 2008 is 121 
2% more than the amount she invested in 2007.

   Calculate the amount that Ada invested in 2007.

 Answer $ ......................................  [2]
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 (b) 

LAWNMOWER

$2395
Plan A: Deposit $595 and
12 monthly payments of $171.04

Plan B: Deposit $395 and
24 monthly payments of $

  (i) Rashid buys one of these lawnmowers for $2395.
   Sayeed buys one of these lawnmowers using Plan A.

   In total, how much more than Rashid will Sayeed pay?

 Answer $ ......................................  [1]

  (ii) When one of these lawnmowers is bought using Plan B, the total cost is $3054.20.

   Calculate the monthly payment.

 Answer $ ......................................  [2]

  (iii) In a sale, the price of the lawnmower is reduced from $2395 to $1595.

   Calculate the percentage discount.

 Answer  .................................... % [2]
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Section B [48 marks]

Answer four questions in this section.

Each question in this section carries 12 marks.

7 (a)
A

B C

R

Q

P

  In the diagram, ABC is an equilateral triangle.
  The points P, Q and R lie on AB, BC and CA respectively, such that AP = BQ = CR.

  (i) Show that triangles APR, BQP and CRQ are congruent.

 [3]

  (ii) It is given that  AB = 5 cm and PQ = 4 cm .

   (a) Find  Area of triangle PQR
Area of triangle ABC  

.

 Answer  ......................................... [1]

   (b) Find  Area of triangle APR
Area of triangle ABC  

.

 Answer  ......................................... [1]

http://www.studentbounty.com/
http://www.studentbounty.com


11

© UCLES 2011 [Turn over4024/21/O/N/11

Do not 
write in this 

margin

 (b) In the diagram, ABCD is a square.
  The point P lies on the circle through
  A, B, C and D.

A B

CD

P

  (i) Explain why AP̂C = 90°.

Answer .......................................................................................................................... [1]

  (ii) Explain why AP̂B = BP̂C.

Answer .......................................................................................................................... [2]

  (iii) Hence find

   (a) AP̂B,

 Answer  ......................................... [1]

   (b) AP̂D.

 Answer  ......................................... [1]

  (iv) PC and AD intersect at R.

   Given that AR̂C = 127°, find PD̂C.

 

A B

CD

P

R

127°

  Answer  ................................................... [2]
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8 The variables x and y are connected by the equation  y = 2x – 5
2x 

.

 The table below shows some values of x and the corresponding values of y.
 The values of y are correct to 1 decimal place where appropriate.

x 0.25 0.5 0.75 1 1.25 1.5 1.75 2

y –9.5 –4 –1.8 –0.5 0.5 1.3 2.1 2.8

 (a) On the grid, plot the points given in the table and join them with a smooth curve.

10

8

6

4

2

0

–2

–4

–10

–8

–6

–1–2 21 x

y

[2]
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 (b) By drawing a tangent, find the gradient of the curve at the point (0.75, –1.8).

 Answer  ........................................  [2]

 (c) The line  y = 2 – x  intersects the curve  y = 2x – 5
2x

  at the point P.

  (i) On the grid, draw the graph of the straight line y = 2 – x.

 [2]

  (ii) Write down the x coordinate of P.

 Answer  ........................................  [1]

  (iii) This value of x is a solution of the equation  6x2 – Bx – C = 0 .

    Find B and C.

 Answer B =  .................................

  C =  .................................  [3]

 (d) Let  f (x) = 2x – 5
2x 

.

  (i) Given that  f (a) = b,  show that  f (–a) = –b.

 [1]

  (ii) Hence, using the table on the previous page, draw the graph of  y = 2x – 5
2x   for –2 � x � – 0.25.

 [1]
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9 (a) B

C

A
25° 11

5.5

  In the diagram, AC = 11 cm, BC = 5.5 cm and BÂC = 25°.
  It is given that AB̂C is an obtuse angle.

  Calculate AB̂C.

 Answer  ........................................  [4]
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 (b) 
E

FD

120°

12

5 + xx

  In the diagram, DF = 12 cm, DE = x centimetres and EF = (5 + x) centimetres.

  (i) Form an equation in x and show that it reduces to  3x2 + 15x – 119 = 0 .

 [3]

  (ii) Solve the equation  3x2 + 15x – 119 = 0,  giving each answer correct to 3 decimal 
places.

 Answer x = .................... or .................... [4]

  (iii) Find the length of EF in millimetres, correct to the nearest millimetre.

 Answer  ................................. mm [1]

http://www.studentbounty.com/
http://www.studentbounty.com


16

© UCLES 2011 4024/21/O/N/11

Do not 
write in this 

margin

10 The distribution of the masses of 140 eggs is given in the table below.

Mass
(m grams)

35 < m � 40 40 < m � 45 45 < m � 50 50 < m � 55 55 < m � 60 60 < m � 70

Number of 
eggs

15 20 30 35 28 12

 (a) Using a scale of 1 cm to represent 5 grams, draw a horizontal axis for 30 � m � 70.
  Using a scale of 1 cm to 1 unit, draw a vertical axis to represent frequency density.

  Draw a histogram to represent the information in the table.

 [3]

 (b) (i) Complete the cumulative frequency table below.

Mass
(m grams)

m � 35 m � 40 m � 45 m � 50 m � 55 m � 60 m � 70

Cumulative 
frequency

0 15 140

 [1]

  (ii) On the grid on the next page, draw a smooth cumulative frequency curve to represent 
this information.
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80

Cumulative
frequency

100

60

140

120

40

20

0
30 40 50

Mass (m grams)

60 70

 [3]

 (c) Use your graph to find

  (i) the median mass of the eggs,

 Answer  .....................................  g [1]

  (ii) the interquartile range.

 Answer  .....................................  g [2]

 (d) The 12 eggs with the greatest mass are classed as extra large.
  The 30 eggs with the least mass are classed as small.

  Use your graph to find an estimate of the smallest difference in mass between an extra large 
egg and a small egg.

 Answer  .....................................  g [2]
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11 (a) Some transformations of the plane are given in the following table.

Mx Reflection in the x-axis

My Reflection in the y-axis

Md Reflection in the line y = –x

R90 Rotation of 90°, anti-clockwise, centre the origin

R180 Rotation of 180°, centre the origin

R270 Rotation of 270°, anti-clockwise, centre the origin.

  You may use the grid on the next page to help answer the following questions.

  (i) The point A has coordinates (2, 3).

   (a) Find the coordinates of My(A).

 Answer       (........... , ...........) [1]

   (b) Find the coordinates of Md My(A).

 Answer       (........... , ...........) [1]

   (c) The inverse of R90 maps B onto A.

    Find the coordinates of B.

 Answer       (........... , ...........) [2]

  (ii) (a) Write down the matrix which represents Mx.

 Answer       (         ) [1]

   (b) Which single transformation given in the table is equivalent to R180Mx?

 Answer  ........................................  [1]
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Turn over for the rest of this question.
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 (b) The points P and Q have coordinates (4, 0) and (9, 0) respectively.
  The points P´ and Q´ have coordinates (4, 4) and (7, 8) respectively.

  (i) Write down the length of PQ.

 Answer PQ =  .....................  units [1]

  (ii) Calculate the length of P´Q´.

 Answer P´Q´ = .................... units [2]

  (iii) PQ is mapped onto P´Q´ by a single rotation.
   By using the grid below,

    (a) find, by drawing, the coordinates of the centre of this rotation,

 Answer       (........... , ...........) [2]

   (b) measure the clockwise angle of rotation.

 Answer   ........................................  [1]

8

6

4

2

0

–2

–2 2 4 6 8 10 x

y

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity.

University of Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of 
Cambridge Local Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

http://www.studentbounty.com/
http://www.studentbounty.com


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice




