[bookmark: _GoBack]Year 8 Challenge Work
Curriculum Challenge
These links are all based on topics you have studied since September.
Corbett Maths website
Below is a list of videos and worksheets using the Corbett maths website based on the topics we have studied this year.  Each set of worksheets contains questions that may appear in GCSE papers, they generally get more challenging as you work through them.  All the links are given below and you will be able to “click for answers”
	Unit 1
	Factors and Powers

	Corbett videos and worksheets
	Number: Square Numbers and Square Roots
https://corbettmaths.com/2012/08/11/1336/
https://corbettmaths.com/wp-content/uploads/2013/02/square-numbers-and-square-roots-pdf1.pdf

	
	Cube Numbers
https://corbettmaths.com/2012/08/20/cubing-a-number/https://corbettmaths.com/2013/03/24/cube-roots/
https://corbettmaths.com/wp-content/uploads/2013/02/cube-numbers-and-cube-roots-pdf.pdf

	
	Product of Primes
https://corbettmaths.com/2012/08/20/lcm-and-hcf-using-product-of-primes/
https://corbettmaths.com/wp-content/uploads/2013/02/product-of-primes-pdf1.pdf

	
	Indices
https://corbettmaths.com/2012/08/20/powers-indices/
https://corbettmaths.com/wp-content/uploads/2013/02/indices-pdf.pdf 
Fractional and Negative Indices
https://corbettmaths.com/2013/03/03/fractional-indices/
https://corbettmaths.com/wp-content/uploads/2013/02/fractional-negative-indices-pdf1.pdf

	
	Standard Form
https://corbettmaths.com/2013/04/28/standard-form/
https://corbettmaths.com/wp-content/uploads/2013/02/standard-form-pdf.pdf

	
	Number: estimation
https://corbettmaths.com/2012/08/21/approximation-to-calculations/
https://corbettmaths.com/wp-content/uploads/2013/02/estimation-pdf.pdf


	
	Rational and Irrational Numbers (extra topic)
https://corbettmaths.com/2013/05/15/rational-and-irrational-numbers/
https://corbettmaths.com/wp-content/uploads/2013/02/rational-irrational-pdf.pdf


	




	Unit 2
	Working with powers

	Corbett videos and worksheets
	Algebra: forming expressions
https://corbettmaths.com/2013/03/12/forming-algebraic-notation/
https://corbettmaths.com/wp-content/uploads/2013/02/forming-expressions-pdf1.pdf

	
	Laws of indices
https://corbettmaths.com/2013/03/13/laws-of-indices-algebra/
https://corbettmaths.com/wp-content/uploads/2013/02/laws-of-indices-algebra-pdf.pdf
Fractional and Negative Indices
https://corbettmaths.com/2013/03/03/fractional-indices/
https://corbettmaths.com/2013/03/24/negative-indices/
https://corbettmaths.com/wp-content/uploads/2013/02/fractional-negative-indices-pdf1.pdf

	
	Algebra: Expanding two brackets (extra topic)
https://corbettmaths.com/2013/12/23/expanding-two-brackets-video-14/
https://corbettmaths.com/wp-content/uploads/2013/02/expanding-two-brackets-pdf1.pdf

	
	Algebra: Changing the subject of
https://corbettmaths.com/2013/12/23/changing-the-subject-video-7/
https://corbettmaths.com/wp-content/uploads/2013/02/changing-the-subject-pdf.pdf

	
	Equations: solving
https://corbettmaths.com/2012/08/24/solving-equations/
https://corbettmaths.com/2012/08/24/solving-equations-with-letters-on-both-sides/
https://corbettmaths.com/wp-content/uploads/2013/02/equations-pdf.pdf
Equations: involving fractions
https://corbettmaths.com/2013/05/25/algebraic-equations/
https://corbettmaths.com/wp-content/uploads/2013/02/equations-fractional-pdf.pdf
Equations: angles and perimeter to form equations
https://corbettmaths.com/2013/04/20/forming-equations-involving-perimeter-or-angles/
https://corbettmaths.com/wp-content/uploads/2013/02/forming-and-solving-equations-pdf1.pdf
Equations: cross multiplication (challenging/extra)
https://corbettmaths.com/2013/05/19/equations-cross-multiplication/
https://corbettmaths.com/wp-content/uploads/2013/02/cross-multiplication-pdf.pdf

	
	Equations: Trial and Improvement
https://corbettmaths.com/2013/04/04/trial-and-improvement/
https://corbettmaths.com/wp-content/uploads/2013/02/trial-and-improvement-pdf1.pdf

	




	Unit 3
	2D shapes and 3D solids

	Corbett videos and worksheets
	Circles: Area
https://corbettmaths.com/2013/12/22/area-of-a-circle-video-40-and-59/
https://corbettmaths.com/wp-content/uploads/2013/02/area-of-a-circle-pdf.pdf
Circles: Arc length
https://corbettmaths.com/2013/03/26/arc-length/
https://corbettmaths.com/wp-content/uploads/2013/02/arc-length.pdf
Circles: Perimeter – semicircle
https://corbettmaths.com/2012/08/02/perimeter-of-a-semi-circle/
https://corbettmaths.com/wp-content/uploads/2013/02/circumference-pdf.pdf


	
	Surface Area: L-shaped prism
https://corbettmaths.com/2013/03/29/surface-area-of-an-l-shape-prism/
https://corbettmaths.com/2013/03/29/surface-area-of-an-l-shape-prism/
Surface Area: Cylinders
https://corbettmaths.com/2013/04/04/surface-area-of-a-cylinder/
https://corbettmaths.com/wp-content/uploads/2013/02/surface-area-of-a-cylinder-pdf.pdf


	
	Volume: Prism
https://corbettmaths.com/2013/04/20/volume-of-a-prism/
https://corbettmaths.com/wp-content/uploads/2013/02/volume-of-a-prism-pdf.pdf
Volume: Cylinder
https://corbettmaths.com/2013/02/15/volume-of-a-cylinder/
https://corbettmaths.com/wp-content/uploads/2013/02/volume-of-a-cylinder-pdf.pdf
Volume: L-shaped prism
https://corbettmaths.com/2013/03/24/volume-of-an-l-shape-prism/


	
	Pythagoras: Rectangles / Isosceles triangles and Show a triangle is right-angled
https://corbettmaths.com/2013/06/22/pythagoras-rectangles-and-isosceles-triangles/
https://corbettmaths.com/2013/06/22/showing-a-triangle-is-right-angled/
https://corbettmaths.com/wp-content/uploads/2013/02/pythagoras-other-pdf.pdf
Pythagoras: 3D
https://corbettmaths.com/2012/08/19/3d-pythagoras/
https://corbettmaths.com/wp-content/uploads/2013/02/3d-pythagoras-pdf.pdf
Pythagoras: Distance between 2 points
https://corbettmaths.com/2013/05/03/distance-between-two-coordinates/
https://corbettmaths.com/wp-content/uploads/2013/02/distance-between-2-coordinates-pdf.pdf
Pythagoras: Area of a regular hexagon
https://corbettmaths.com/2013/06/22/area-of-a-hexagon/
https://corbettmaths.com/wp-content/uploads/2013/02/area-of-a-regular-hexagon-pdf.pdf


	

	Unit 4
	Real Life Graphs

	Corbett videos and worksheets
	Graphs: Conversion Graphs
https://corbettmaths.com/2013/05/07/drawing-conversion-graphs/
https://corbettmaths.com/2012/08/09/conversion-graphs/
https://corbettmaths.com/wp-content/uploads/2013/02/conversion-graphs-pdf.pdf


	
	Graphs: Distance-Time
https://corbettmaths.com/2013/05/25/travel-graphs/
https://corbettmaths.com/wp-content/uploads/2013/02/travel-graphs-pdf.pdf


	

	

	

	Unit 5
	Transformations

	Corbett videos and worksheets
	Reflections:
https://corbettmaths.com/2012/08/19/reflections/
https://corbettmaths.com/2013/06/23/describing-reflections/
https://corbettmaths.com/2013/03/29/finding-the-mirror-line/
https://corbettmaths.com/wp-content/uploads/2013/02/reflections-pdf.pdf


	
	Translations:
https://corbettmaths.com/2012/08/10/transformations-translations/
https://corbettmaths.com/2012/08/10/transformations-translations/
https://corbettmaths.com/wp-content/uploads/2013/02/translations-pdf.pdf


	
	Rotations:
https://corbettmaths.com/2013/05/19/rotations/
https://corbettmaths.com/wp-content/uploads/2013/02/rotations-pdf.pdf


	
	Enlargement: https://corbettmaths.com/2012/08/19/enlargements/
https://corbettmaths.com/2012/08/19/enlargements/
https://corbettmaths.com/2013/05/12/describing-enlargements/
https://corbettmaths.com/2013/03/29/finding-the-centre-of-enlargement/
https://corbettmaths.com/2013/03/31/enlargments-fraction/
https://corbettmaths.com/2013/04/24/enlargements-with-negative-scale-factor/
https://corbettmaths.com/wp-content/uploads/2016/02/enlargements-pdf.pdf
https://corbettmaths.com/wp-content/uploads/2013/02/enlargements-negative-scale-factors-pdf.pdf






	Unit 6
	Fractions, decimals and percentages

	Corbett videos and worksheets
96
	Recurring decimals
https://corbettmaths.com/2013/03/29/recurring-decimals-to-fractions/
https://corbettmaths.com/wp-content/uploads/2013/02/recurring-decimals-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/recurring-decimals.pdf


	238
	Using percentages
http://corbettmaths.com/2012/08/21/increasing-or-decreasing-by-a-percentage/
https://corbettmaths.com/wp-content/uploads/2013/02/percentage-of-an-amount-calculator-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2016/02/percentages-answers.pdf


	233






	Percentage change – increasing/decreasing
http://corbettmaths.com/2013/03/31/percentage-change/
https://corbettmaths.com/wp-content/uploads/2013/02/percentage-change-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/percentage-change-answers.pdf

	240
	Percentage change – reverse percentages
http://corbettmaths.com/2013/02/15/reverse-percentages/
https://corbettmaths.com/wp-content/uploads/2013/02/reverse-percentages-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/reverse-percentages-answers.pdf


	236
	Repeated percentage change
http://corbettmaths.com/2012/08/21/compound-interest/
https://corbettmaths.com/wp-content/uploads/2013/02/compound-interest-pdf1.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/compound-interest-answers.pdf




	Unit 7
	Constructions and loci

	Corbett videos and worksheets
81
82
	Accurate drawings – triangles using a protractor
triangles ASA 
http://corbettmaths.com/2013/03/29/constructing-asa-triangles/
https://corbettmaths.com/wp-content/uploads/2013/02/constructing-triangles-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/constructing-triangles-answers.pdf

triangles SAS
http://corbettmaths.com/2013/03/28/constructing-sas-triangles/
https://corbettmaths.com/wp-content/uploads/2013/02/constructing-triangles-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/constructing-triangles-answers.pdf


	4
	Constructing Shapes – nets
http://corbettmaths.com/2013/12/23/nets-2/
http://corbettmaths.com/wp-content/uploads/2013/02/nets-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/nets.pdf3


	73
	Constructions – equilateral triangle
http://corbettmaths.com/2012/08/24/constructing-equilateral-triangles-and-60-degree-angles/
https://corbettmaths.com/wp-content/uploads/2013/02/constructions-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/constructions.pdf





	83
	Constructions – any triangle SSS
http://corbettmaths.com/2013/03/26/constructing-sss-triangles/
https://corbettmaths.com/wp-content/uploads/2013/02/constructing-triangles-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/constructing-triangles-answers.pdf


	78
	Constructions – perpendicular bisector
http://corbettmaths.com/2012/08/24/perpendicular-bisector/
https://corbettmaths.com/wp-content/uploads/2013/02/constructions-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/constructions.pdf


	72
	Constructions –   angle bisector
http://corbettmaths.com/2013/03/26/angle-bisector/
https://corbettmaths.com/wp-content/uploads/2013/02/constructions-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/constructions.pdf


	75
76
77
	Loci
https://corbettmaths.com/wp-content/uploads/2013/02/loci-pdf1.pdf
http://corbettmaths.com/2013/03/31/loci-part-2/
http://corbettmaths.com/2013/03/06/loci-part-3-2/
https://corbettmaths.com/wp-content/uploads/2013/02/loci-pdf1.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/loci-answers.pdf


	

	




	Unit 8
	Probability

	Corbett videos and worksheets
245

	Comparing probabilities
http://corbettmaths.com/2013/06/15/probability/
https://corbettmaths.com/wp-content/uploads/2013/02/probability-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/probability.pdf


	244
	Mutually exclusive events [OR rule]
http://corbettmaths.com/2013/06/15/the-or-rule/
https://corbettmaths.com/wp-content/uploads/2013/02/probability-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/probability.pdf


	248
	Estimating probability and Experimental probability
http://corbettmaths.com/2013/06/20/relative-frequency/
https://corbettmaths.com/wp-content/uploads/2013/02/relative-frequency-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/relative-frequency-answers.pdf


	246
	Probability diagrams
http://corbettmaths.com/2013/06/18/sample-space-diagrams/
https://corbettmaths.com/wp-content/uploads/2013/02/sample-spaces-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/sample-space-answers.pdf


	252
	Probability tree diagrams
http://corbettmaths.com/2013/05/07/tree-diagrams/
http://corbettmaths.com/wp-content/uploads/2013/02/tree-diagrams-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/tree-diagrams-answers.pdf


	

	

	Unit 9
	Scale drawings and measures

	Corbett videos and worksheets
283
	Maps and scales
http://corbettmaths.com/2013/11/13/maps-scales/
https://corbettmaths.com/wp-content/uploads/2013/02/scales-and-maps-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2019/01/Scales-and-maps.pdf


	26
27
27a
	Bearings
http://corbettmaths.com/2013/03/27/bearings/
http://corbettmaths.com/2013/03/27/position-given-bearings-from-two-points/
https://corbettmaths.com/2018/08/31/back-bearings/
http://corbettmaths.com/wp-content/uploads/2013/02/bearings-pdf1.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/bearings-answers.pdf


	271c
	Scales and ratio
https://corbettmaths.com/2018/12/31/expressing-as-1n/


	67
	Congruent and similar shapes – triangles
http://corbettmaths.com/2013/04/15/congruent-triangles/
https://corbettmaths.com/wp-content/uploads/2013/02/congruent-triangles-pdf1.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/congruent-triangles.pdf


	66
	Solving geometry problems – Congruent and similar shapes http://corbettmaths.com/2012/08/10/congruent-and-similar-shapes/
https://corbettmaths.com/wp-content/uploads/2013/02/congruent-shapes-and-similar-shapes-pdf1.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/congruent-and-similar.pdf


	Unit 10
	Graphs

	Corbett videos and worksheets
186

	Plotting linear graphs – from a table
http://corbettmaths.com/2012/12/23/drawing-graphs-using-xy-tables/
https://corbettmaths.com/wp-content/uploads/2013/02/drawing-linear-graphs-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/drawing-linear-graphs.pdf


	189
190
	The gradient – linear graphs
http://corbettmaths.com/2013/05/15/gradient-of-a-line/
http://corbettmaths.com/2013/05/28/gradient-between-two-points/
https://corbettmaths.com/wp-content/uploads/2013/02/gradient-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/gradient-answers.pdf 


	187
188
191
194
195
	y = mx + C
http://corbettmaths.com/2013/04/20/drawing-graphs-using-gradient-and-intercept/
http://corbettmaths.com/2013/04/20/finding-equation-of-a-linear-graph/
http://corbettmaths.com/2013/05/29/ymxc/
http://corbettmaths.com/2013/05/29/finding-the-equation-of-a-straight-line/
http://corbettmaths.com/2013/05/29/finding-the-equation-passing-through-two-points/
https://corbettmaths.com/wp-content/uploads/2013/02/equation-of-a-line-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/equation-of-a-line.pdf


	196
	Parallel lines
http://corbettmaths.com/2013/06/06/graphs-parallel-lines/
https://corbettmaths.com/wp-content/uploads/2013/02/parallel-perpendicular-linear-graphs-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/parallel-perpendicular-answers.pdf


	197
	Perpendicular lines
Http://corbettmaths.com/2013/06/06/perpendicular-lines-2/
https://corbettmaths.com/wp-content/uploads/2013/02/parallel-perpendicular-linear-graphs-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/parallel-perpendicular-answers.pdf


	160
	Non-linear graphs
http://corbettmaths.com/2013/05/22/line-graphs/
https://corbettmaths.com/wp-content/uploads/2013/02/line-graphs-pdf.pdf
Answers
https://corbettmaths.com/wp-content/uploads/2015/03/line-graphs-answers.pdf




Year 8 Challenge Tasks
Use the links below to find problems which will deepen your understanding of this year’s topics and provide you with a challenge!
Each of these links will take you to a series of short problems, with the option to investigate longer problems.
Enjoy!
	Unit 1 Factors and Powers
	Factors, multiples and primes
	https://nrich.maths.org/8705
https://nrich.maths.org/9257

	
	Powers and roots
	https://nrich.maths.org/9324

	Unit 2 Working with Powers
	Equations and formulae
	https://nrich.maths.org/9331

	Unit 3 2D shapes and 3D solids
	Perimeter, area and volume
	https://nrich.maths.org/9374

	
	Pythagoras’ theorem
	https://nrich.maths.org/9344

	Unit 4 Real Life Graphs
	
	

	Unit 5 Transformations
	
	https://nrich.maths.org/9350





Junior Maths Challenge Questions
Here are questions from the Junior Maths Challenges from the last few years.  They have been split up into Number, Algebra and Shape and Space. There are some Data Handling questions mixed in.  Answers are attached at the end – ENJOY!












      

Extra-Curricular Challenge
These websites have lots of puzzles and challenges so if you want to get your brain around something different try the following websites:
· NRICH for puzzles, games and problem solving.  Website nrich.maths.org
· Junior Maths challenge past papers can be found at 
https://www.ukmt.org.uk/competitions/solo/junior-mathematical-challenge/archive
· Parallel Maths by Simon Singh.  Website parallel.org.uk
This is a website for pupils wanting to stretch themselves. It sets challenges involving ideas outside of the Maths curriculum. They may involve videos, history, songs, lectures or Maths in the headlines. Every Thursday at 3pm you can access a new set of challenges. You have until midnight on Sunday to complete and submit. You will need to set up an account to use parallel maths. If you would like to link your account to Ribston Hall then use the teacher coder g4ujo when prompted.
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JMC Algebra

Granny swears that she is getting younger. She has calculated that she is four times as old as
| am now, but remembers that 5 years ago she was five times as old as | was at that time.
What is the sum of our ages now?

A 95 B 100 C 105 D 110 E 115

What is the value of the heart symbol if each row and each column has the total given?

Total
1t £ 12
» v v 11
g3 ot j: 13
Total 12 11 13

A3 B4 CS5 D 6 E moreinformation needed

Ifaxb=2,bXc=24,cXxa=3anda,b andc are all positive, what is the value of a +
b+c?

A 7% B 107% C 12 D 16 E 19

Mot to scale
Five identical rectangles fit together as shown. What, in cm?, is ‘l‘
the total area which they cover?
15cm
A 270 B 300 C 330 D 360 E 450 l

In a sequence of positive integers, every term after the first two terms is the sum of the two
previous terms in the sequence. If the fifth term is 2004, what is the maximum possible
value of the first term?

A 399 B 400 C 663 D 999 E 1001

The currency used on the planet Zog consists of bank notes of a fixed size differing only in
colour. Three green notes and eight blue notes are worth 46 zogs; eight green notes and
three blue notes are worth 31 zogs. How many zogs are two green notes and three blue
notes worth?

A 13 zogs B 16 zogs C 19 zogs D 25zogs E 27 zogs





Solutions
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JMC Algebra

1. Granny swears that she is getting younger. She has calculated that she is four times as old as I am now, but remembers that 5 years ago she was five times as old as I was at that time. What is the sum of our ages now?

A   95		B   100		C   105		D   110		E   115


2. What is the value of the heart symbol if each row and each column has the total given?
[image: ]

A   3	B   4	C   5	D   6	E   more information needed


3. [image: ]If , ,  and  and  are all positive, what is the value of ?

A   7 ½          B   10 ½          C   12         D   16         E   19


4. Five identical rectangles fit together as shown. What, in cm2, is the total area which they cover?

A   270         B   300         C   330         D   360         E   450



5. In a sequence of positive integers, every term after the first two terms is the sum of the two previous terms in the sequence. If the fifth term is 2004, what is the maximum possible value of the first term?

A   399         B   400         C   663         D   999         E   1001


6. The currency used on the planet Zog consists of bank notes of a fixed size differing only in colour. Three green notes and eight blue notes are worth 46 zogs; eight green notes and three blue notes are worth 31 zogs. How many zogs are two green notes and three blue notes worth?

A   13 zogs         B   16 zogs         C   19 zogs         D   25 zogs         E   27 zogs

Solutions

1. [bookmark: _GoBack]B

2. A

3. B

4. A

5. D

6. C
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JMC Geometry

1. [image: ]In rectangle , the ratio of  to  is . What is the size of ?

A    	 	B       	C        D       E 


2. [bookmark: _GoBack][image: ]The diagram shows a design formed by drawing six lines in a regular hexagon. The lines divide each edge of the hexagon into three equal parts. What fraction of the hexagon is shaded?

A 	  B       C         D        E   


3. [image: ]One cube has each of its faces covered by one face of an identical cube, making a solid as shown. The volume of the solid is .
What, in , is the surface area of the solid?

A   750		B   800		C   875		D   900		
E   1050


4. [image: ]The points , ,  lie on the sides of the triangle , as shown, so that  and .
. What is the size of ?

A            B            C          D          E   



5. [image: ]The diagram on the right shows a rhombus  and an isosceles triangle  in which . Angle . What is the size of angle ?

A         B        C        D         E   


6. The parallelogram  shown in the diagram on the right has been divided into nine smaller parallelograms. The perimeters, in centimetres, of four of the smaller parallelograms are shown. The perimeter of  is 21cm. What is the perimeter of the shaded parallelogram?

A   5cm       B   6cm       C   7cm       D   8cm       E   9cm


7. [image: ]In the diagram on the right, , , . What is the value of ?

A   20       B   25       C   30       D   35       E   40


8. [image: ][image: ]What is the sum of the six marked angles?

A          B          C          D          
E more info needed



9. [image: ]The points  lie in order along a straight line, with . Semicircles with diameters  and  join to make the shape shown on the right. What, in  is the area of the shape?

A          B          C          D          E   



10. [image: ]The diagram shows a square with sides of length  divided into a square of length  and four congruent rectangles. What is the length of the longer sides of each rectangle?

A          B          C            D             E   



11. [image: ]The diagram shows an equilateral triangle with its corners at the mid-points of alternate sides of a regular hexagon. What fraction of the area of the hexagon is shaded?

A          B          C          D          E   


12. [image: ]Two identical rectangular cards are glued together as shown to form an ‘L’ shape. The perimeter of this ‘L’ shape is 40cm. What is the ratio of the lengths of the sides of one of the original cards?

A   1:2       B   1:4       C   1:5       D   2:5       E   more information required


13. In the diagram, triangle  is isosceles, with . What is the value of  in terms of  and ?

A            B            C   
D                 E   Impossible to determine


14. [image: ]The figure shows a regular pentagon  together with three sides , ,  of a regular hexagon with vertices . What is the size of angle ?

A            B            C            D            E   




Solutions

1. E

2. B

3. A

4. E

5. A

6. C

7. D

8. B

9. A

10. E

11. C

12. E

13. B

14. A
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JMC Geometry

In rectangle PQRS, the ratio of ZPSQ to £PQS is 1: 5. What is the size of ZQSR?
A 15° B 18° C45° D72° ET75°

The diagram shows a design formed by drawing six lines in a regular
hexagon. The lines divide each edge of the hexagon into three equal
parts. What fraction of the hexagon is shaded?

Al B2 ¢! pi 2=
5 9 4 10 16

One cube has each of its faces covered by one face of an identical

cube, making a solid as shown. The volume of the solid is 875cm3.
What, in cm?, is the surface area of the solid?

A 750 B 800 C 875 D 900
E 1050

The points S, T, U lie on the sides of the triangle PQR, as shown,
so that @S = QU and RS = RT.
£TSU = 40°. What is the size of £ZTPU?

A 60° B 70° Cc 80° D 90° E 100°

The diagram on the right shows a rhombus FGHI and an isosceles
triangle FGJ in which GF = GJ. Angle FJI = 111°. What is the size
of angle JFI?

A 27° B 29° C 31° D 33° E 34§°

The parallelogram WXYZ shown in the diagram on ; / p / /X
the right has been divided into nine smaller

parallelograms. The perimeters, in centimetres, of / 1 / 5 /
four of the smaller parallelograms are shown. The / / /

perimeter of WXYZ is 21cm. What is the perimeter of , 5 /

the shaded parallelogram?

A 5cm B 6cm C 7cm D 8cm E 9cm

In the diagram on the right, PT = QT =TS,
QS = SR, £PQT = 20°. What is the value of x?

A 20 B 25 C30 D35 E 40






8. What is the sum of the six marked angles?

A 1080° B 1440° C 1620° D 1800°
E more info needed

9. The points P, Q, R, S lie in order along a straight line, with PQ = P QL ;E'
QR = RS = 2cm. Semicircles with diameters PQ, QR, RS and SP
join to make the shape shown on the right. What, in cm? is the
area of the shape?

A5t BO9n/2 C4m D 7n/2 E 3m

L}

10. The diagram shows a square with sides of length y divided into a square
of length x and four congruent rectangles. What is the length of the

longer sides of each rectangle?

—-X +2x
A = g Yt=X
2 3

Cy—x DZ? E

11. The diagram shows an equilateral triangle with its corners at the mid-points
of alternate sides of a regular hexagon. What fraction of the area of the
hexagon is shaded?

12. Two identical rectangular cards are glued together as shown to form an ‘L’ shape.
The perimeter of this ‘L’ shape is 40cm. What is the ratio of the lengths of the

sides of one of the original cards?

A 1:2 B 1.4 C 15 D 255 E more information required

13. In the diagram, triangle XYZ is isosceles, with XY = XZ. ¥ P
What is the value of r in terms of p and ¢°?

I’ X
A%(p—q) B%(P+q) Cpr—q ﬁ

D p+gq E Impossible to determine Z

14. The figure shows a regular pentagon PQRST together with u

Not to scale

three sides XP, PR, RU of a regular hexagon with vertices
PRUVWX. What is the size of angle SRU?

A 48° B 54° C 60° D 63° E 72°






Solutions
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JMC Number Theory

1. [image: ][JMC 2012 Q23] Peter wrote a list of all the numbers that could be produced by changing one digit of the number 200. How many of the numbers on Peter’s list are prime?

A   0	B   1	C   2	D   3	E   4


2. [JMC 2012 Q25] The interior angles of a triangle are ,  and  where ,  are positive integers.
What is the value of ?

A   15	B    14	C   13	D   12	E   11


3. [JMC 2011 Q19] A list is made of every digit that is the units digit of at least one prime number. How many of the following numbers appear in the list?

A   1	B   2	C   3	D   4	E   5


4. [JMC 2011 Q22] Last week Evariste and Sophie both bought some stamps for their collections. Each stamp Evariste bought cost him £1.10, whilst Sophie paid 70p for each of her stamps. Between them they spent exactly £10. How many stamps did they buy in total?

A   9		B   10		C   11		D   12		E   13


5. [JMC 2010 Q18] Sam’s 101st birthday is tomorrow. So Sam’s age in years changes from a square number (100) to a prime number (101). How many times has this happened before in Sam’s lifetime?

A   1		B   2		C   3		D   4		E   5


6. [JMC 2010 Q22] Kiran writes down six different prime numbers, , , , , , , all less than 20, such that . What is the value of ?

A   16 		B   18		C   20		D   22		E   24


7. [JMC 2010 Q24] The year 2010 belongs to a special sequence of twenty-five consecutive years: each number from 1988 to 2012 contains a repeated digit.
Each of the following belongs to a sequence of consecutive years, where each number in the sequence contains at least one repeated digit.
Which of them belongs to the next such sequence of at least twenty years?

A   2099	B   2120		C   2199		D   2989	E   3299

8. [image: ][JMC 2010 Q25] What is the value of  in the multiplication on the right?

A   13	        B   12	C   11	         D   10	     E   9 




9. [JMC 2009 Q25] In Miss Quaffley’s class, one third of the pupils bring a teddy bear to school. Last term, each boy took 12 books out of the library, each girl took 17 books and each teddy bear took 9 books. In total, 305 books were taken out. How many girls are there in Miss Quaffley’s class?

A   4		B   7		C   10		D   13		E   16


10. [image: ][JMC 2008 Q20] If all the whole numbers from 1 to 1000 inclusive are written down, which digit appears the smallest number of times?

A   0	B   2	C   5	D   9	
E   none: no single digit appears fewer times than all the others


11. [JMC 2008 Q22] On a digital clock displaying hours, minutes and seconds, how many times in each 24-hour period do all six digits change simultaneously?

A   0	B   1	C   2	D   3	E   24


12. [image: ][JMC 2008 Q24] The list  describes itself, since that are two 1s, three 2s, two 3s and one 4. There is exactly one other list of eight numbers containing only the numbers, 1, 2, 3 and 4 that, in the same way, describes the numbers of 1s, 2s, 3s and 4s, in that order. What is the total number of 1s and 3s in this other list?

A   2		B   3		C   4		D   5		E   6


13. [JMC 2007 Q18] The letters , ,  represent three different non-zero digits.
What is the value of ?

A   19      B   18      C   17      D   16      E   15


14. [JMC 2007 Q21] A list of ten numbers contains two of each of the numbers 0, 1, 2, 3, 4. The two 0s are next to each other, the two 1s are separated by one number, the two 2s by two numbers, the two 3s by three numbers and the two 4s by four numbers. The list starts 3, 4, ... . What is the last number?

A   0       B  1       C  2       D  3       E  4





15. [image: ][JMC 2007 Q22] Only one choice of the digit  gives a prime number for each of the three-digit numbers read across and downwards in the diagram on the right. Which digit is ?

A   4       B  5       C  6       D  7       E  8


16. [JMC 2007 Q24] The pages of a book are numbered 1, 2, 3, ... . In total, it takes 852 digits to number all the pages of the book. What is the number of the last page?

A   215       B   314       C   320       D   329       E   422


17. [JMC 2006 Q20] The sum of three different prime numbers is 40. What is the difference between the two biggest of these three numbers?

A   8		B   12		C   16		D   20		E   24


18. [JMC 2006 Q22] A positive whole number less than 100 has remainder 2 when it is divided by 3, remainder 3 when it is divided by 4 and remainder 5 when it is divided by 5. What is its remainder what it is divided by 7?

A   2 		B   3		C   4		D   5		E   6


19. [JMC 2006 Q24] Amrita has written down four whole numbers. If she chooses three of her numbers at a time and adds up each triple, she obtains totals of 115, 153, 169 and 181.
What is the largest of Amrita’s numbers?

A   66		B   53		C   91		D   121		E   72


20. [image: ][JMC 2006 Q25] For how many positive values of  are both  and  three-digit whole numbers?

A   0        B   150        C  200        D  300        E  500


21. [JMC 2005 Q18] In the subtraction sum on the right  and  are digits, and  is less than . What is the value of ?

A   3       B   4       C   5       D   6       E   a number greater than 6


22. [JMC 2004 Q22] The digits in the product  can be rearranged to give  as well as . In which one of the following can the digits not be rearranged to give another correct product?

A           B             C            
D           E  



23. [image: ][JMC 2004 Q23] In this addition each letter stands for a different digit, with  standing for 3. What is the value of ?

A    0         B   2         C   36         D   40         E   42





Answers

1. A

2. A

3. D

4. D

5. D

6. E

7. B

8. A

9. B

10. A

11. D

12. E

13. B

14. B

15. D

16. C

17. E

18. B

19. C

20. B

21. A

22. D

23. E
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JMC Number Theory

[JMC 2012 Q23] Peter wrote a list of all the numbers that could be produced by changing
one digit of the number 200. How many of the numbers on Peter’s list are prime?

AO B1 C2 D3 EA“4

[JMC 2012 Q25] The interior angles of a triangle are

(5x + 3y)°, (3x + 20)° and (10y + 30)° where x, y are
positive integers.

What is the value of x + y?

(10y+30)°

A15 B 14 C 13 D 12 E 11

[JMC 2011 Q19] A list is made of every digit that is the units digit of at least one prime
number. How many of the following numbers appear in the list?

Al B2 C3 D4 ES

[JMC 2011 Q22] Last week Evariste and Sophie both bought some stamps for their
collections. Each stamp Evariste bought cost him £1.10, whilst Sophie paid 70p for each of
her stamps. Between them they spent exactly £10. How many stamps did they buy in total?

A9 B 10 c1n D 12 E 13

[IMC 2010 Q18] Sam’s 101* birthday is tomorrow. So Sam’s age in years changes from a
square number (100) to a prime number (101). How many times has this happened before in
Sam’s lifetime?

Al B 2 Cc3 D 4 E 5

[IMC 2010 Q22] Kiran writes down six different prime numbers, p, q, 1, s, t, u, all less than
20, suchthatp + q = r + s = t + u. What is the value of p + q?

A 16 B 18 C 20 D 22 E 24

[JMC 2010 Q24] The year 2010 belongs to a special sequence of twenty-five consecutive
years: each number from 1988 to 2012 contains a repeated digit.

Each of the following belongs to a sequence of consecutive years, where each number in the
sequence contains at least one repeated digit.

Which of them belongs to the next such sequence of at least twenty years?





10.

11.

12.

13.

14.

A 2099 B 2120 C 2199 D 2989 E
3299 FQ P

[JMC 2010 Q25] What is the value of P + Q + R in the multiplication % R R

on the right?

(=)}
(9¥]
=]
=
t2

A 13 B 12 C 11 D 10 E 9

[JMC 2009 Q25] In Miss Quaffley’s class, one third of the pupils bring a teddy bear to school.
Last term, each boy took 12 books out of the library, each girl took 17 books and each teddy
bear took 9 books. In total, 305 books were taken out. How many girls are there in Miss
Quaffley’s class?

A4 B 7 C 10 D 13 E 16

[JMC 2008 Q20] If all the whole numbers from 1 to 1000 inclusive are written down, which
digit appears the smallest number of times?

AO B2 C5 D9
E none: no single digit appears fewer times than all the others

JMC 2008 Q22] On a digital clock displaying hours, minutes and seconds,
[ JOna die Plaving 1845 29

how many times in each 24-hour period do all six digits change
simultaneously?

AO B1 C2 D3 E 24

[JMC 2008 Q24] The list 2,1; 3,2; 2,3; 1,4 describes itself, since that are two 1s, three 2s,
two 3s and one 4. There is exactly one other list of eight numbers containing only the
numbers, 1, 2, 3 and 4 that, in the same way, describes the numbers of 1s, 2s, 3s and 4s, in
that order. What is the total number of 1s and 3s in this other list?

A 2 B 3 C 4 D5 E 6 W |

M M
[JMC 2007 Q18] The letters J, M, C represent three different non-zero digits. ! £
What is the value of ] + M + C? ITMC

A19 B 18 C 17 D 16 E 15

[JIMC 2007 Q21] A list of ten numbers contains two of each of the numbers 0, 1, 2, 3, 4. The
two Os are next to each other, the two 1s are separated by one number, the two 2s by two
numbers, the two 3s by three numbers and the two 4s by four numbers. The list starts 3, 4,
... . What is the last number?





15.

16.

17.

18.

19.

20.

21.

[JMC 2007 Q22] Only one choice of the digit d gives a prime number for each of the
three-digit numbers read across and downwards in the diagram on the right. Which
digitis d?

-1 B ua

A4 BS5 Ce6 D7 ES8

[JMC 2007 Q24] The pages of a book are numbered 1, 2, 3, ... . In total, it takes 852 digits to
number all the pages of the book. What is the number of the last page?

A 215 B 314 C 320 D 329 E 422

[JMC 2006 Q20] The sum of three different prime numbers is 40. What is the difference
between the two biggest of these three numbers?

A 8 B 12 C 16 D 20 E 24

[JMC 2006 Q22] A positive whole number less than 100 has remainder 2 when it is divided
by 3, remainder 3 when it is divided by 4 and remainder 5 when it is divided by 5. What is its
remainder what it is divided by 7?

A 2 B 3 C 4 D5 E 6

[JMC 2006 Q24] Amrita has written down four whole numbers. If she chooses three of her
numbers at a time and adds up each triple, she obtains totals of 115, 153, 169 and 181.

What is the largest of Amrita’s numbers?

A 66 B 53 C 91 D 121 E 72

[JMC 2006 Q25] For how many positive values of n are both %n and 2n three-digit whole

numbers?

AO B 150 C 200 D 300 E 500

b a
[JMC 2005 Q18] In the subtraction sum on the right a, b and c are digits,anda — g b
is less than b. What is the value of c? 6
¢

A3 B4 C5 D6 E anumbergreaterthan6





22. [JMC 2004 Q22] The digits in the product 13 X 2 = 26 can be rearranged to give 16 X 2 =
32 aswellas 31 X 2 = 62. In which one of the following can the digits not be rearranged to
give another correct product?

A 12x3 =36 B 12x7 =84 C 26x3=178
D 16 X3 =48 E39x2=78

23. [JMC 2004 Q23] In this addition each letter stands for a different
digit, with S standing for 3. What is the value of Y X 07

= =
= |= v
La =

A O B 2 C 36 D 40 E 42





Answers
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JMC Spatial Reasoning

1. 
[image: ]
[JMC 2012 Q21] Dominic wants to place the six dominoes above in a hexagonal ring so that, for every pair of adjacent dominoes, the numbers of pips match. The ring below indicates how one adjacent pair match. In a completed ring, how many of the other five dominoes can he definitely not place adjacent to [image: ]?

[image: ]


2. [JMC 2011 Q24] Two adults and two children wish to cross a river. They make a raft but it will carry only the weight of one adult or two children. What is the minimum number of times the raft must cross the river to get all four people to the other side? (N.B. The raft may not cross the river without at least one person on board.)

A   3	B   5	C   7	D   9	E   11


3. [image: ][image: ][JMC 2011 Q25] The diagram shows a trapezium made from three equilateral triangles. Three copies of the trapezium are placed together, without gaps or overlaps and so that only complete edges coincide, to form a polygon with  sides.
How many different values of  are possible?

A   4      B   5      C  6       D  7       E  8


4. [JMC 2010 Q19] Pat needs to travel down every one of the roads shown at least once, starting and finishing at home. What is the smallest number of the five villages that Pat will have to visit more than once?

A   1		B   2		C   3		D   4		E   5



5. [image: ][JMC 2010 Q23] A single polygon is made by joining dots in the  grid with straight lines, which meet only at dots at their end points. No dot is at more than one corner. The diagram shows a five-sided polygon formed in this way. What is the greatest possible number of sides of a polygon formed by joining the dots using these same rules?

A   12		B   13		C   14		D   15		E   16


6. [image: ][JMC 2009 Q17] The tiling pattern shown uses two sizes of square, with sides of length 1 and 4. A very large number of these squares is used to tile an enormous floor in this pattern. Which of the following is closest to the ratio of the number of grey tiles on the floor to the number of white tiles?

A            B          C         D        E   


7. [image: ][JMC 2009 Q21] A rectangular sheet of paper is divided into two pieces by a single straight cut. One of the pieces is then further divided into two, also by a single straight cut.
Which of the following could not be the total number of edges of the resulting three pieces?

A   9		B   10		C   11		D   12		E   13


8. [image: ][JMC 2009 Q22] Starting with the square containing the 2, you are allowed to move from one square to the next either across a common edge, or diagonally through a common corner. How many different routes are there passing through exactly two squares containing a 0 and ending in one of the squares containing a 9?

A   7		B   13		C   15		D   25		E   32


9. [JMC 2008 Q16] The figures below are all drawn to scale. Which figure would result from repeatedly following the instructions in the box on the right?
[image: ]


10. [image: ][JMC 2008 Q25] A large square is divided into adjacent pairs of smaller squares with integer sides, as shown in the diagram (which is not drawn to scale). Each size of smaller square occurs only twice. The shaded square has sides of length 10. What is the area of the large square?

A   1024       B   1089       C   1156       D   1296       E   1444



11. [JMC 2007 Q17] Just William’s cousin, Sweet William, has a rectangular block of fudge measuring 2 inches by 3 inches by 6 inches. He wants to cut the block up into cubes whose side lengths are whole numbers of inches. What is the smallest number of cubes he can obtain?

A   3		B   8		C   15		D   29		E   36


12. [JMC 2007 Q25] A piece of paper in the shape of a polygon is folded in half along a line of symmetry. The resulting shape is also folded in half, again along a line of symmetry. The final shape is a triangle. How many possibilities are there for the number of sides of the original polygon?
A   3       	B   4       	C   5       	D   6       	E  7



13. [image: ][JMC 2006 Q17] In how many different ways can a row of five “on/off” switches be set so that no two adjacent switches are in the “off” position?

A   5		B   10		C   11		D   13		E   15


14. [image: ][JMC 2006 Q21] Which one of the following shapes could not appear as the overlapping region of two identical squares?

A   equilateral triangle		B   square		C   kite
D   heptagon			E   regular octagon


15. [image: ][JMC 2005 Q17] The figure shows rectangle  and line , which divides the rectangle into two squares. How many right-angled triangles can be drawn using any three of the points  as corners?

A   8       B   9       C   10       D   12       E   14


16. [image: ][JMC 2005 Q20] How many of the statements in the box are true?

A   0       B   1       C   2       D   3       E   4


17. [JMC 2005 Q21] If the square is completed with the letters A, B, C, D and E so that no row, column or either of the two main diagonal lines contains the same letter more than once, which letter should replace the asterisk?

A   B   C   D   E



18. [image: ][image: ][JMC 2005 Q25] The diagram shows a unit cube coloured blue. Additional blue unit cubes are glued face-to-face to each of its six faces to form a three-dimensional “cross”. If unit cubes coloured yellow are now glued face-to-face to all the spare faces of this cross, how many yellow unit cubes are required.

A   6         B   18         C   24         D   30         E   36


19. [JMC 2004 Q18] A shape consisting of 2004 small squares is made by continuing the pattern shown in the diagram. The small squares have sides of length 1cm. What is the length, in cm, of the perimeter of the whole shape?

A   4008         B   4010         C   6012         D   6016         E   8016


20. [JMC 2004 Q21] Four of these jigsaw pieces fit together to form a rectangle. Which one is not used?
[image: ]






Answers

1. B

2. D

3. C

4. C

5. E

6. A

7. E

8. D

9. A

10. D

11. C

12. B

13. D

14. A

15. E

16. B

17. D

18. B

19. B

20. E
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JMC Spatial Reasoning
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[JMC 2012 Q21] Dominic wants to place the six dominoes above in a hexagonal ring so that,
for every pair of adjacent dominoes, the numbers of pips match. The ring below indicates
how one adjacent pair match. In a completed ring, how many of the other five dominoes can

he definitely not place adjacent to Tty

[JMC 2011 Q24] Two adults and two children wish to cross a river. They make a raft but it
will carry only the weight of one adult or two children. What is the minimum number of
times the raft must cross the river to get all four people to the other side? (N.B. The raft may
not cross the river without at least one person on board.)

A3 B 5 c 7 D 9 E 11
[JMC 2011 Q25] The diagram shows a trapezium made from three

equilateral triangles. Three copies of the trapezium are placed together,
without gaps or overlaps and so that only complete edges coincide, to

form a polygon with N sides.

How many different values of N are possible?

A4 B5 C6 D7 ES8

Creendabe

[JMC 2010 Q19] Pat needs to travel down every one of the roads
shown at least once, starting and finishing at home. What is the
smallest number of the five villages that Pat will have to visit more
than once?

Wytham Bentoavil le

A1l B 2 C 3 D 4 E S Homdsle

Pencaaer





10.

[JMC 2010 Q23] A single polygon is made by joining dots in the 4 X 4 grid
with straight lines, which meet only at dots at their end points. No dot is at
more than one corner. The diagram shows a five-sided polygon formed in
this way. What is the greatest possible number of sides of a polygon
formed by joining the dots using these same rules?

A 12 B 13 C 14 D 15 E 16

[JMC 2009 Q17] The tiling pattern shown uses two sizes of square, with
sides of length 1 and 4. A very large number of these squares is used to tile
an enormous floor in this pattern. Which of the following is closest to the
ratio of the number of grey tiles on the floor to the number of white tiles?

A 1:1 B 4:3 C 3:2 D 2:1 E 4:1

[JMC 2009 Q21] A rectangular sheet of paper is divided into two pieces by a single straight
cut. One of the pieces is then further divided into two, also by a single straight cut.
Which of the following could not be the total number of edges of the resulting three pieces?

A9 B 10 c1n D 12 E 13

[JMC 2009 Q22] Starting with the square containing the 2, you are allowed to
move from one square to the next either across a common edge, or diagonally

through a common corner. How many different routes are there passing
through exactly two squares containing a 0 and ending in one of the squares
containing a 9?

A7 B 13 Cc 15 D 25 E 32
[JMC 2008 Q16] The figures below are all drawn to scale. Which figure

would result from repeatedly following the instructions in the box on the
right?

_ | = 3
L=TL

A = C D E

[JMC 2008 Q25] A large square is divided into adjacent pairs of smaller
squares with integer sides, as shown in the diagram (which is not drawn
to scale). Each size of smaller square occurs only twice. The shaded square
has sides of length 10. What is the area of the large square?

A 1024 B 1089 C 1156 D 1296 E 1444
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Move forward 2 units.
Turn right.

ove forward 15 units,
Turn right.

pve forward 20 units.
Turn right.
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11.

12.

13.

14.

15.

16.

17.

[JIMC 2007 Q17] Just William’s cousin, Sweet William, has a rectangular block of fudge
measuring 2 inches by 3 inches by 6 inches. He wants to cut the block up into cubes whose
side lengths are whole numbers of inches. What is the smallest number of cubes he can
obtain?

A3 B 8 C 15 D 29 E 36

[JMC 2007 Q25] A piece of paper in the shape of a polygon is folded in half along a line of
symmetry. The resulting shape is also folded in half, again along a line of symmetry. The final
shape is a triangle. How many possibilities are there for the number of sides of the original
polygon?

A3 B 4 C5 D 6 E7

[JMC 2006 Q17] In how many different ways can a row of five “on/off” switches be set so

that no two adjacent switches are in the “off” position?

A5 B 10 c1n D 13 E 15

[JMC 2006 Q21] Which one of the following shapes could not appear as the
overlapping region of two identical squares?

A equilateral triangle B square C kite
D heptagon E regular octagon
[JMC 2005 Q17] The figure shows rectangle PRSU and line QT, P Q

which divides the rectangle into two squares. How many right-
angled triangles can be drawn using any three of the points
P,Q,R,S,T,U as corners?

v T

A8 B9 C10 D12 E 14

[JMC 2005 Q20] How many of the statements in the
box are true?

AO B1 C2 D3 EA4

[JMC 2005 Q21] If the square is completed with the letters A, B, C, D
and E so that no row, column or either of the two main diagonal lines # A
contains the same letter more than once, which letter should replace B
the asterisk? D C
E

ABCDE

None of these statements is true.
Exactly one of these statements is true.
Exactly two of these statements are true.
All of these statements are true.






18. [JMC 2005 Q25] The diagram shows a unit cube coloured blue.
Additional blue unit cubes are glued face-to-face to each of its six faces

to form a three-dimensional “cross”. If unit cubes coloured yellow are
now glued face-to-face to all the spare faces of this cross, how many

yellow unit cubes are required.

A6 B 18 C 24 D 30 E 36

19. [JMC 2004 Q18] A shape consisting of 2004 small squares is made by

continuing the pattern shown in the diagram. The small squares have

sides of length 1cm. What is the length, in cm, of the perimeter of the

whole shape?

A 4008 B 4010 C 6012 D 6016 E 8016 —

20. [JMC 2004 Q21] Four of these jigsaw pieces fit together to form a rectangle. Which one is
not used?
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JMC Number Grids

1. [image: ][image: ]The numbers 2, 3, 4, 5, 6, 7, 8 are to be placed, one per square, in the diagram shown such that the four numbers in the horizontal row add up to 21 and the four numbers in the vertical column also add up to 21. Which number should replace ?

A   2	B   3	C   5	D   7	E   8


2. In the diagram on the right, the number in each box is obtained by adding the numbers in the two boxes immediately underneath. What is the value of ?

A   300 		B   320		C   340		D   360		
E more information needed


3. [image: ]In this Multiplication Magic Square, the product of the three numbers in each row, each column and each of the diagonals is 1. What is the value of ?

A          B         C           D         E   



4. [image: ]In a 7-digit numerical code each group of four adjacent digits adds to 16 and each group of five adjacent digits adds to 19. What is the sum of all seven digits?

A   21		B   25		C   28		D   32		E   35


5. In this magic square, which uses all whole numbers from 7 to 15 inclusive, each of the rows, columns and the two main diagonals has the same total. Which number replaces  in the completed square?

A   8         B   9         C   10         D   11         E  12











[bookmark: _GoBack]Solutions

1. D

2. D

3. B

4. B

5. A   (remember: first think of the total of the numbers)
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JMC Number Grids

The numbers 2, 3,4, 5, 6, 7, 8 are to be placed, one per square, in the
diagram shown such that the four numbers in the horizontal row add up
to 21 and the four numbers in the vertical column also add up to 21.
Which number should replace x?

A 2 B 3 Cc5 D 7 E 8
In the diagram on the right, the number in each box is obtained by
adding the numbers in the two boxes immediately underneath.

What is the value of x?

A 300 B 320 C 340 D 360

E more information needed

In this Multiplication Magic Square, the product of the three numbers in
each row, each column and each of the diagonals is 1. What is the value
ofr +s?

a0
78
P q r
S 1 t
1
u 4 3

In a 7-digit numerical code each group of four adjacent digits adds to 16 and each group of

five adjacent digits adds to 19. What is the sum of all seven digits?

A 21 B 25 C 28 D 32 E 35
In this magic square, which uses all whole numbers from 7 to 15
inclusive, each of the rows, columns and the two main diagonals has the

same total. Which number replaces n in the completed square?

A 8 B 9 C 10 D 11 E 12

H

14






Solutions
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D
D
B
B
A

(remember: first think of the total of the numbers)
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2. In the diagram on the right, the number in each box is obtained by adding the numbers in the two boxes immediately underneath. What is the value of ?
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3. [image: ]In this Multiplication Magic Square, the product of the three numbers in each row, each column and each of the diagonals is 1. What is the value of ?

A          B         C           D         E   



4. [image: ]In a 7-digit numerical code each group of four adjacent digits adds to 16 and each group of five adjacent digits adds to 19. What is the sum of all seven digits?

A   21		B   25		C   28		D   32		E   35


5. In this magic square, which uses all whole numbers from 7 to 15 inclusive, each of the rows, columns and the two main diagonals has the same total. Which number replaces  in the completed square?

A   8         B   9         C   10         D   11         E  12
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1. D
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3. B

4. B

5. A   (remember: first think of the total of the numbers)
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JMC Number Grids

The numbers 2, 3,4, 5, 6, 7, 8 are to be placed, one per square, in the
diagram shown such that the four numbers in the horizontal row add up
to 21 and the four numbers in the vertical column also add up to 21.
Which number should replace x?

A 2 B 3 Cc5 D 7 E 8
In the diagram on the right, the number in each box is obtained by
adding the numbers in the two boxes immediately underneath.

What is the value of x?

A 300 B 320 C 340 D 360

E more information needed

In this Multiplication Magic Square, the product of the three numbers in
each row, each column and each of the diagonals is 1. What is the value
ofr +s?

a0
78
P q r
S 1 t
1
u 4 3

In a 7-digit numerical code each group of four adjacent digits adds to 16 and each group of

five adjacent digits adds to 19. What is the sum of all seven digits?

A 21 B 25 C 28 D 32 E 35
In this magic square, which uses all whole numbers from 7 to 15
inclusive, each of the rows, columns and the two main diagonals has the

same total. Which number replaces n in the completed square?

A 8 B 9 C 10 D 11 E 12

H

14






Solutions
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D
D
B
B
A

(remember: first think of the total of the numbers)






