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NRICH www.nrich.maths.org problems linked to the Key Stage 4 Curriculum


N.B. This is work in progress - last updated 29-10-08. Please email any comments to nrich@damtp.cam.ac.uk
Ticked items (() identify problems that have detailed Teachers’ Notes suggesting how they can be integrated into lessons.
	Numbers and the Number System         

	
	Key Stage 3-4 Transition
	Year 10
	Year 11
	Extension

	Integers
	
	Largest Product (
	Difference Sudoku

	

	
	Negative numbers

Connect Three ( 
	
	
	

	
	Factors and multiples 

The Factors and Multiples Game (
The Factors and Multiples Puzzle (
	Factors and multiples 

Consecutive sums (
	Differences (
	 

	
	Divisors and remainders

Biggest Divisor Same Remainder (  
Odd Stones (
	Prime factor decomposition

Fac-finding (
	
	

	Powers and Roots
	Big Powers (
	Exponential growth

The Legacy (
	Exponential growth

Dating Made Easier (
	Surds

The root of the Problem (

	
	
	index laws

Guesswork (

	index laws

Equal Temperament (
Negative Power (
	

	Fractions
	Fraction and Percentage Game
Fraction Jigsaw (
	Harmonic Triangles (
Ben’s Game (
	
	There’s a limit

	
	Unit fractions

Egyptian Fractions (
	
	
	

	Decimals
	
	
	Recurring decimals

Tiny nines (  

Repetitiously (
	Rounding and estimation Intersections (
Irrational numbers

Approximating Pi

	Percentages
	Mathland Election
	
	Reverse Percentages

A Change in Code (
	

	Ratio
	Ratio Sudoku
	Cereal Mix (

	Mixing Paints (
More Mixing Paints (
	Oh for the Mathematics of Yesteryear


Cont…

	Calculations

	Number operations and relationships between them
	  

	Mental Methods
	Many of the above examples can be used to support these areas – look under the appropriate topic

	Written Methods
	

	Calculator  Methods
	


	Solving Numerical Problems

	Solving Numerical Problems
	  Many of the above examples fit into this category – look under the appropriate topic


	Equations Formulae and Identities

	
	Key Stage 3-4 Transition
	Year 10
	Year 11
	Extension

	Use of symbols
	
	Plus Minus (
2-digit square (
	Pair Products (
Always Perfect (
	Number Rules - OK
What's Possible ( 

	Index notation
	
	Napier’s Location Arithmetic (
	
	

	Equations
	
	
	
	

	Linear Equations
	
	How Many Miles to Go? (
Fibs (
	Circle-in (
	

	Formulae, expressions and identities
	Number Pyramids (
More Number Pyramids (
	Temperature (
Seven squares (
	Factorising

Odd Squares (
	For What? (
Why 24?
Perfectly Square (

	Direct and inverse proportion 
	
	
	
	

	Simultaneous linear equations
	
	Letterland
Arithmagons (

	CD Heaven (
Negatively Triangular (
Matchless (
	

	Inequalities
	
	
	
	

	Quadratic Equations
	
	
	Reza’s Age
	Golden Thoughts (

	Simultaneous linear and quadratic equations
	
	
	
	

	Numerical methods
	Magic Potting Sheds
	Sums of pairs
More Magic Potting Sheds (
Cinema Problem (
	
	

	Sequences, Functions and Graphs

	
	Key Stage 3-4 Transition
	Year 10
	Year 11
	Extension

	Sequences
	Take Ten Sticks
Days and Dates (
	Triangle numbers (
Picturing Triangle Numbers (
Picturing Square Numbers (
Squares in rectangles (
	Litov’s Mean Value Theorem ( 
	

	Graphs of linear functions
	Spaces For Exploration 

Diamond collector (
	Parallel lines (
Perpendicular lines (
	Doesn’t Add Up (
	 

	Interpreting graphical information
	
	Motion Capture
How Far Does it Move (
	Speeding up and Slowing Down (
Steady Free Fall
	

	Quadratic functions
	
	Minus One Two Three
Interactive Number Patterns 
	
	

	Other functions
	
	
	
	

	Transformation of functions
	
	
	
	Cubics
Parabolic Patterns

	Loci
	
	
	
	


	Geometrical Reasoning

	
	Key Stage 3-4 Transition
	Year 10
	Year 11
	Extension

	Angles
	Properties of 2D shapes

Shapely Pairs (
Estimating Angles (
	
	
	

	Properties of triangles and other rectilinear shapes
	Property Chart (

	Tessellations 
Semi-regular tessellations (
	Angle properties

Terminology
	Perpendicular and parallel lines

Zig Zag (

	
	Pythagoras Theorem- introduction

Tilted Squares (
	Pythagoras' theorem 

Ladder and Cube
Where to Land
Walking around a cube
	Pythagoras’ theorem

Semi-detached (
The Spider and the Fly
	

	
	Trigonometry introduction

Where is the dot?


 

	Trigonometry 
Trigonometric Protractor (

	Trigonometry 
Orbiting billiard balls
Far horizon
Swings and Roundabouts
	Sine and Cosine Rules
Hexy-metry  (
Three by One (
Cubestick

	Similarity and congruence
	
	Similarity

Nicely similar
Two ladders
	Similarity

All About Ratios
Ratio of areas

Trapezium Four (
	Similarity

Figure of Eight

	
	
	
	
	

	Properties of  circles
	
	Tangent at any point 

Compare Areas (
	Prove and use circle facts
Triangles in Circles (
Subtended Angles (
Right Angles (
Lens Angle ( 
	Tangent  properties

Circle-in

	3-D shapes
	Nine colours (
	Tet-trouble (
	Triangles to Tetrahedra (
	


	Transformations and Coordinates

	
	Key Stage 3-4 Transition
	Year 10
	Year 11
	Extension

	Specifying transformations
	Rotations and reflections in 2-D

Isometrically (
	Isosceles Triangles (
Hex 

On the edge (
	
	

	Properties of transformations
	
	Enlargements

Who is the Fairest of Them All? (
	
	

	Coordinates
	Coordinate patterns (
Route to Infinity (
	
	Just Opposite (
	

	Vectors
	
	
	Square Coordinates (
Spot the Loophole
	


	Measures and Construction

	
	Key Stage 3-4 Transition
	Year 10
	Year 11
	Extension

	Measures
	Speeding Up, Slowing Down (
Buses (
	Compound measures
Unhappy End (
John’s Train is on Time
Up and Across
	One and Three 
	

	Construction
	Can you Explain Why?
	
	 Triangle Mid Pts (
	

	Mensuration
	Areas and Perimeters 

Fence it (
	Areas and Perimeters 

Arclets (
Salinon (
	Areas and Perimeters 
By the quad
Shaded Circles (
Triangles and Petals
	

	
	Surface areas and volumes

Cuboids (
Sending a parcel
	Surface areas and volumes
Efficient cutting
	Surface areas and volume

Cola Can
Funnel
	Surface areas and volumes
Gutter

	Loci
	Roundabout
Is there a Theorem
Lost (
	Rollin’ Rollin’ Rollin’ (
Turning Triangles
	Squirty (

	


Cont…
	Handling Data

	
	Key Stage 3-4 Transition
	Year 10
	Year 11
	Extension

	Specifying the Problem and Planning
	
	
	Epidemic Modelling
	

	Collecting data
	Data Collection Tool


Archery (
	Top Coach (

	
	

	Processing and Representing Data
	
	Tree Tops

	
	

	Interpreting and discussing results
	
	Inspector Morse
Substitution Cipher
	
	

	
	Experimental and theoretical probabilities

Flippin’ Disks (
	Experimental and theoretical probabilities

Toying with Spinners
Cosy Corner (
Two’s Company (
	Experimental and theoretical probabilities

The Better Bet
The Birthday Bet (
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