Curriculum Overview – AS Mathematics Statistics and Mechanics
	
	Autumn 
	Spring 
	Summer

	
	Autumn 1
	Autumn 2
	Spring 1
	Spring 2
	Summer 1
	Summer 2

	Topic 

	[bookmark: _GoBack]Team teaching Pure
	Stats: Unit 1&2
Chapters 1,2,3,4
Mech: Units 6&7
Chapters 8,9
	Stats: Unit 3&4
Chapters 5&6
Mech: Unit 8
Chapter 10
	Stats: Uni 5
Chapter 7
Mech: Unit 9
Chapter 11
	Revision
	End of year assessment

	Critical Prior Knowledge 
	
	Page 0 – Statistics and Mechanics Year 1-AS - ActiveTeach (activeteachonline.com)
Page 20 – Statistics and Mechanics Year 1-AS - ActiveTeach (activeteachonline.com)
Page 40 – Statistics and Mechanics Year 1-AS - ActiveTeach (activeteachonline.com)
Page 58 – Statistics and Mechanics Year 1-AS - ActiveTeach (activeteachonline.com)
Page 118 – Statistics and Mechanics Year 1-AS - ActiveTeach (activeteachonline.com)
Page 130 – Statistics and Mechanics Year 1-AS - ActiveTeach (activeteachonline.com)
	Prerequisite: Mech AS Unit 6, Pure AS Unit 5

Page 68 – Statistics and Mechanics Year 1-AS - ActiveTeach (activeteachonline.com)
Page 82 – Statistics and Mechanics Year 1-AS - ActiveTeach (activeteachonline.com)
Page 156 – Statistics and Mechanics Year 1-AS - ActiveTeach (activeteachonline.com)
	Prerequisite: AS Pure Unit 6,7

Page 98 – Statistics and Mechanics Year 1-AS - ActiveTeach (activeteachonline.com)
Page 180 – Statistics and Mechanics Year 1-AS - ActiveTeach (activeteachonline.com)
	
	

	Overall Intent
(Big ideas and key concepts)

	
	Population and samples
Sampling
Types of data
The large data set
Measures of central tendency
Measures of spread
Variance and standard deviation
Coding
Outliers 
Box plots
Cumulative frequency
Histograms
Comparing data
Correlation
Linear regression
Constructing a mechanics model
Modelling assumptions
Quantities and units
Working with vectors
Displacement-time graphs
Velocity-time graphs
Constant acceleration formulae
Vertical motion under gravity
	Calculating probabilities
Venn diagrams
Mutally exclusive and independent events
Tree diagrams
Probability distributions
The binomial distribution
Cumulative probabilities
Force diagrams
Forces as vectors
Forces and acceleration
Motion in 2D
Connected particles
Pulleys
	Hypothesis testing
Finding critical values
One and two tailed tests
Functions of time
Using differentiation
Maxima and minima problems
Using integration
Constant acceleration formulae
	
	

	Essential
Knowledge milestones 
(What students must master)


	
	Understand population, sample and census
Understand the advantages and disadvantages of different types of sampling
Define data
Understand the large data set and how to collect data from it
Calculate measures of central tendency, measures of location, measures of spread
Understand and use coding
Identify outliers
Draw and interpret box plots, cumulative frequency diagrams, histograms
Compare two data sets
Draw and interpret scatter plots
Interpret correlation
Understand and use the regression line
Understand how a model applies to mechanics
Understand and apply some of the common assumptions
Know SI units
Know the difference between scalar and vector quantities
Displacement-time graphs
Velocity-time graphs
The constant acceleration formulae
	Calculate probabilities for single events
Draw and interpret Venn diagrams
Understand mutually exclusive and independent events
Understand and use tree diagrams
Understand and use simple discrete probability distributions
Understand and use the binomial distribution and calculate individual and cumulative probabilities
Draw force diagrams and calculate resultant forces
Understand and use Newton’s first law, second law and third law
Solve problems involving connected particles

	Understand the language and concept of hypothesis testing
Find critical values of a binomial distribution
Carry out a one tail and a two tail tests for the proportion of the binomial distribution
Understand that displacement, velocity and acceleration may be given as functions of time
Use differentiation to solve kinematics problems
Use calculus to solve problems and to derive constant acceleration formulae
	
	

	Cultural Capital



	
	
	
	
	
	

	Mode of Retrieval 

	

	







Retrieval practise:
Start of each lesson
1 question from this topic
1 question from a previous topic

	





Retrieval practise:
Start of each lesson
1 question from this topic
1 question from a previous topic

	



Retrieval practise:
Start of each lesson
1 question from this topic
1 question from a previous topic

	

	

	ECC Student Characteristics


	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge
	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge
	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge
	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge
	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge
	Knowledgeable
Deeply understand and recall information
Skill in applying knowledge

	Connection to future learning
(When is this developed / revisited)?


	
	AS Mech Unit 9
A2 Stats Unit 1
A2 Mechanics Units 6,7,8
	AS Stats Unit 5
A2 Stats Unit 2,3
A2 Mech Units 4,6,7,8
	A2 Stats Unit 3
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test	1 Unit test

[image: AssPack_HEADER_BLANK_portrait]Mechanics Year 1 (AS) Unit Test 6: Quantities and Units in Mechanics

[bookmark: _GoBack]1	A person runs across a field from point A to point B with a speed of 5.3 m s−1 and then runs back from point B to point A with a speed of 4.8 m s−1.

Figure 1

[image: ]

	Taking the positive direction as shown in the diagram, state the person’s

a	velocity when travelling from A to B,	(1 mark)

b	velocity when travelling from B to A.	(1 mark)

Another person runs 30 m from A in the exact opposite direction of B to a point C.

c	State this person’s displacement from A at the point C.	(1 mark)

2	The height of a tennis ball above the ground can be modelled using the equation h = 1.7 + 0.18x – 0.01x2, where h metres is the height of a tennis ball above the ground and x metres is the horizontal distance travelled.

a	Find the height of the tennis ball when it is

i	struck,	(2 marks)

ii	at a horizontal distance of 7 m.	(2 marks)

To be called ‘in’ the tennis ball must hit the ground before it travels a horizontal distance of 25 m.

b	Will the tennis ball be called ‘in’?	(5 marks)

c	The tennis ball is hit with an initial speed of 2 km min−1. Convert this into m s−1.	(3 marks)



3	The height of a pole vaulter above the ground can be modelled using the equation , where h metres is the vertical height of the pole vaulter and x metres is the horizontal distance travelled after his feet leave the ground.

a	Find the horizontal distance travelled when the pole vaulter lands.	(3 marks)

b	Given that the pole vaulter is at his greatest height halfway between leaving the ground and landing, find the greatest height of the pole vaulter.	(3 marks)

For a jump to be successful, the pole vaulter must clear a bar of height 4.9 m.

c	Calculate the range of horizontal distances from the bar that the pole vaulter can leave the ground and have a successful jump.	(7 marks)

d	State the effect in this model of

i	modelling the pole vaulter as a particle,	(1 mark)

ii	making air ressistance negligible.	(1 mark)


4	A boat travels from A to B and then from B to C. The displacement from A to B is (−28i + 80j) m. The displacement from B to C is (130i + 15j) m.

a	Find the total distance the boat travelled in moving from A to C.	(4 marks)



b	Find the angle the vector  makes with the unit vector i.	(4 marks)

5	An ice hockey puck is hit and initially travels with a velocity of (14i + 22j) m s−1

a	Find the speed of the puck.	(3 marks)

b	Find the angle of direction of motion the puck makes with the unit vector j.		(4 marks)

c	State the effect of modelling the ice as a smooth surface.	(1 mark)

d	A hockey puck has a density of 1.4 g cm−3. Convert this into kg m−3.	(4 marks)
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test	1 Unit test

[image: AssPack_HEADER_BLANK_portrait]Mechanics Year 1 (AS) Unit Test 7: Kinematics 1 (constant acceleration)





1	A car is initially travelling with a constant velocity of 15 m s−1 for T s. It then decelerates at a constant rate fors, reaching a velocity of 10 m s−1. It then immediately accelerates at a constant rate fors reaching a velocity of 20 m s−1.

a	Sketch a velocity–time graph to illustrate the motion.	(3 marks)

b	Given that the car travels a total distance of 1312.5 m over the journey described, find the value of T.	(4 marks)

2	A racing car starts from rest at the point A and moves with constant acceleration.of 11 m s−2 for 8 s. The velocity it has reached after 8 s is then maintained for T s. The racing car then decelerates from this velocity to 40 m s−1 in a further 2 s, reaching point B.

a	Sketch a velocity–time graph to illustrate the motion of the racing car. Include the top speed of the racing car in your sketch.	(5 marks)

b		Given that the distance between A and B is 1404 m, find the value of T.	(3 marks)

3	A cyclist is descending down a mountain with constant acceleration. She passes through three checkpoints, P, Q and R, with velocity 6 m s−1, x m s−1, and 20 m s−1 repsectively. The time to taken to travel from P to R is 35 s.

a	Find the acceleration of the cyclist.	(2 marks)



	Given that , where t1 s is the time taken to travel from P to Q and t2 s is the time taken to travel from Q to R.

b		Find the value of x.	(5 marks)

c	Find the distance between P and R.	(2 marks)

4	A particle P passes through point A with velocity 2.8 m s−1 and constant acceleration 0.12 m s−2. Three seconds later a second particle Q passes through A with velocity 2.4 m s−1 and constant acceleration 0.2 m s−2.

a	Write down expressions for the displacements of P and Q from A, in terms of t, where t s is the time after P passed through A,	(4 marks)



b	Show that, when the particles meet, 	(3 marks)

c	Find the distance from A when the two particles meet.	(5 marks)


5	A ball is thrown vertically upwards with a speed of 16 m s−1 from a point 80 m above the ground.

a	Find the speed with which the ball strikes the ground.	(4 marks)

b	Find the total time that the ball is more than 85 m above the ground.	(6 marks)



When the ball strikes the ground it rebounds with of the speed with which it strikes the ground.

[bookmark: _GoBack]c	Find the greatest height reached by the ball when it rebounds from the floor.	(4 marks)
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[bookmark: _GoBack]1	a	Explain what is meant by a census.	(1 mark)

b	Write down two disadvantages of using a census rather than a sample.	(2 marks)

Each circuit board produced at GC Electronics is given a unique serial number. GC Electronics produces circuit boards in batches of 5000. Before selling each batch, the company tests a random sample of 20 circuit boards from the batch to check that they will fit into a standard computer slot.

c	Suggest a suitable sampling frame from which to obtain this sample.	(1 mark)

d	Identify the sampling units.	(1 mark)

2	a	Explain what is meant by the word ‘population’.	(1 mark)

Jo needs to conduct a survey to investigate the type of kitchen cleaner people prefer. She wants a random sample of people who use kitchen cleaners. She decides to stand in a busy high street on a Saturday afternoon and attempt to get shoppers to answer her questions.

b	State the sampling technique Jo has used.	(1 mark)

Having been unsuccessful in obtaining enough data from her previous attempt, Jo decides to look at the electoral register for a town and selects a sample of 50 households to contact. She decides to select every 10th name on the electoral register to add to her sample.

c	State the sampling technique Jo has used.	(1 mark)

d	Give two reasons why Jo may again be unsuccessful getting the data required using this sampling technique.	(2 marks)

e	Suggest an alternative method for Jo to use and explain your reasons.	(2 marks)

3	Before redecorating the school canteen the headteacher decided to survey the opinion of staff and students.

a	Explain why the headteacher decided to take a stratified sample of staff and students.	(1 mark)

b	Suggest a suitable sampling frame.	(1 mark)

c	Identify the sampling units.	(1 mark)

There are 250 students and 30 staff at the school.

d	Explain how the headteacher could take a stratified sample of size 60.	(3 marks)

e	Suggest a problem that might arise with the sampling frame when selecting the staff and students.	(1 mark)


4	An online newspaper has a large number of readers, some of whom subscribe to extra content that can only be viewed if they pay a monthly fee. Based on reviews on the newspaper’s website, the editor of the newspaper believes that an additional publication could be introduced. Before making this change the editor decides to carry out a sample survey to obtain the opinions of the readers. He uses only those members who subscribe to the additional content.

a	Define the population that would be generally associated with the newspaper.	(1 mark)

b	Suggest a suitable sampling frame for the survey.	(1 mark)

c	Identify the sampling units.	(1 mark)

d	Give one advantage and one disadvantage that would have resulted from the editor using a census rather than a sample survey.	(2 marks)

As a pilot study the editor took a random sample of 25 subscribers.

e	State two sources of uncertainty that could occur with sampling.	(2 marks)

5	Graham is researching the affects a high protein diet has on the glucose level of adults aged 25 to 35. He decides to collect blood samples from 50 females and 50 males.

a	State the sampling technique Graham has used.	(1 mark)

b	Give two advantages and one disadvantage of this sampling technique.	(3 marks)

Graham then decides to select the 50 male blood samples from an alphabetical list of 300 names of males aged 25 to 35, each of whom has agreed to supply a sample if asked.

c	Explain how Graham could use a calculator or a random number generator to take a simple random sample from the males aged 25 to 35.	(3 marks)

Graham has an equivalent list of 300 females.

d	Explain how Graham could take a systematic sample of blood from females aged 25 to 35.	(2 marks)

6	A factory produces shopping bags for a large supermarket chain. The breaking load of a bag is the maximum load that it can carry before it breaks. The supermarket chain places an order for 50 000 shopping bags but wishes to know the breaking load of the bags.

a	Suggest two reasons why a census would be unsuitable for this purpose.	(2 marks)

The factory tests five shopping bags and the loads required for the bags to break are shown below:

	17.89 kg	15.24 kg	9.72 kg	12.31 kg	13.89 kg

b	The factory claims that the shopping bags can carry 12 kg of goods without breaking. Use the sample data to comment on this claim.	(2 marks)

c	Describe any limitations to the sample the factory has collected.	(2 marks)

d	Suggest one way the factory could improve the reliability of its prediction.	(1 mark)



test	1 Unit test

[image: AssPack_HEADER_BLANK_portrait]Statistics Year 1 (AS) Unit Test 1: Statistical Sampling
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7	The table shows the daily mean temperatures in °C at Perth Airport for the first 20 days in May 1987. The data is taken from the large data set.

		Date

		Daily mean temperature (°C)



		01/05/1987

		14.9



		02/05/1987

		13.7



		03/05/1987

		15.3



		04/05/1987

		16.9



		05/05/1987

		18.4



		06/05/1987

		21.6



		07/05/1987

		20.4



		08/05/1987

		16.6



		09/05/1987

		14.6



		10/05/1987

		10.0



		11/05/1987

		11.5



		12/05/1987

		12.3



		13/05/1987

		12.9



		14/05/1987

		13.1



		15/05/1987

		13.8



		16/05/1987

		14.8



		17/05/1987

		14.5



		18/05/1987

		13.5



		19/05/1987

		14.5



		20/05/1987

		13.8





a	Describe the type of data represented by daily mean temperature.	(1 mark)

Jennifer is investigating the daily temperature at Perth. She wants to select a sample of size 5 from the daily temperatures at Perth from the first 20 days in May 1987. 

b	Describe what Jennifer could use as the sampling frame.	(1 mark)

c	Describe the type of sample Jennifer could take and explain how she could collect her sample.	(2 marks)

Sally is investigating rainfall in Leeming in 1987. The large data set provides data for 184 consecutive days in 1987. 

d	Describe how Sally could take a systematic sample of 30 days from the data for Leeming in 1987.	(3 marks)

e	Explain why Sally’s sample would not necessarily give her 30 data points for her investigation.	(1 mark)
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test	1 Unit test

[image: AssPack_HEADER_BLANK_portrait]Statistics Year 1 (AS) Unit Test 2: Data presentation and interpretation

1	A travel agent sells flights to different destinations from Southstead airport. The distance of the destination from the airport is denoted d where d is measured in 100 km units so that d = 2.2 represents a distance of 220 km. Values of d and the associated fare £f are recorded for a random sample of 6 destinations.

		Destination

		A

		B

		C

		D

		E

		F



		d (100 km)

		2.2

		4.0

		6.0

		2.5

		8.0

		5.0



		f (£)

		18

		20

		25

		23

		32

		28





a	Using the axes below, complete a scatter diagram to illustrate this information.	(2 marks)

Figure 1

[image: ]

b	Explain why a linear model may be appropriate to describe the relationship between f and d.	(1 mark)

c	State which of f and d should be considered the response variable.	(1 mark)

d	Use a line of best fit to estimate a fare £f for a flight to a destination which is 700 km away.	(2 marks)

e	Comment on the reliability of your estimate, giving a reason for your answer.	(1 mark)

Jane is planning her holiday and wishes to fly from Southstead airport to a destination 180 km away.

f	State if it is sensible for Jane to estimate the fare of her flight using the scatter graph, giving a reason for your answer.	(1 mark)




2	A random sample of distances travelled to work for 120 commuters from a train station in Devon is recorded. The distances travelled, to the nearest mile, are summarised below.

		Distance
(to the nearest mile)

		Number of commuters



		0–9

		10



		10–19

		19



		20–29

		43



		30–39

		25



		40–49

		8



		50–59

		6



		60–69

		5



		70–79

		3



		80–89

		1





For this distribution:

a	estimate the median.	(2 marks)



The mid-point of each class was represented by x and its corresponding frequency by f. The mid-point of the lowest class was taken to be 4.75 giving:

Σfx = 3552.5  and  Σfx2 = 138 043.125

b	Estimate the mean and the standard deviation of this distribution.	(3 marks)

c	Explain why the median is less than the mean for these data.	(1 mark) 

d	For a second random sample of 120 commuters travelling to work from a train station in Greater London, the mean distance travelled to work is 15.6 miles with standard deviation 21.2 miles. Compare the measures of location and spread for the distance travelled to work for the two samples, giving possible reasons for any differences.	(4 marks)






3	Children from schools A and B took part in a fun run for charity. The times, to the nearest minute, taken by the children from school A are summarised in the figure below.

Figure 2

[image: ]

a	i	Write down the time by which 75% of the children in school A had completed the run.	(1 mark)

ii	State the name given to this value.	(1 mark)

b	Explain what the two crosses (×) represent on the box plot above. Interpret these in context.	(2 marks)

	For school B the least time taken by any of the children was 25 minutes and the longest time was 55 minutes. The three quartiles were 30, 37 and 50 minutes respectively.

c	Use Q3 + 1.5(Q3 – Q1) and Q1 – 1.5(Q3 – Q1) to determine if there are any outliers. Give a reason for your conclusion.	(3 marks)

d	Draw a horizontal box plot to represent the data from school B so the distribution of the times taken for the fun run by children in school B can easily be compared to school A.	(3 marks)

[image: ]

e	Compare and contrast the two distributions in context.	(3 marks)



4	Data relating to the lifetimes (to the nearest hour) of a random sample of 200 light bulbs from the production line of a manufacturer were summarised in a grouped frequency table. The mid-point of each class in the table was represented by x and the corresponding frequency for that class by f. The data were then coded using:





and summarised as follows:





Calculate estimates of the mean and the standard deviation of the lifetimes of this sample of bulbs.	(9 marks)

5	Cotinine is a chemical that is made by the body from nicotine which is found in cigarette smoke. A doctor tested the blood of 12 patients, who claimed to smoke one packet of cigarettes per day, for cotinine. The results are shown below.

		Patient

		A

		B

		C

		D

		E

		F

		G

		H

		I

		J

		K

		L



		Cotinine
level, x

(ng/ml)

		160

		390

		169

		175

		125

		420

		171

		250

		210

		258

		186

		243





a	The lower quartile of these data is 170 ng/ml. Find the upper quartile.	(2 marks)

A doctor suspects that some of his patients have been smoking more than one packet of cigarettes per day. He decides to use Q3 + 1.5(Q3 – Q1) to determine if any of the cotinine results are far enough away from the upper quartile to be considered as outliers.

b	Identify which patient(s) the doctor suspects may have been smoking more than one packet of cigarettes per day on this basis. Show your working clearly.	(3 marks)




6	A couple wish to go on a holiday sometime in July or August. They cannot decide whether to visit Perth in Australia or Beijing in China. The weather will be a deciding factor. The box plots show the daily mean temperature and daily rainfall for Perth and Beijing in July and August 2015. Based on the box plots, state three observations that may help the couple decide whether to spend their holiday in Perth or Beijing.	(5 marks)

Figure 3

[image: ]

[bookmark: _GoBack]Figure 4

[image: ]
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1	Figure 1 is a Venn diagram showing the number of students in a class who read any of three popular magazines A, B and C.

Figure 1

[image: \\192.168.0.251\Pearson\A Level Maths\WIP files\Unit tests\Stats 1\Artwork\2. Files from YPS\alevel_ut_sm1_u3_test_aw1.png]

One of these students is selected at random.



a	Show that the probability that the student reads more than one magazine is.	(2 marks)

b	Find the probability that the student reads A or B (or both).	(2 marks)

c	Write down the probability that the student reads both A and C and explain what this probability tells you about A and C.	(2 marks)

d	Given that the student reads at least one of the magazines, find the probability that the student reads C.	(1 mark)

e	Determine whether or not reading magazine B and reading magazine C are independent.	(3 marks)

2	A jar contains 2 red, 1 blue and 1 green bead. Two beads are drawn at random from the jar without replacement.

a	Draw a tree diagram to illustrate all the possible outcomes and associated probabilities. Show your probabilities clearly.	(3 marks)

b	Find the probability that a blue bead and a green bead are drawn from the jar.	(2 marks)





test	1 Unit test

[image: AssPack_HEADER_BLANK_portrait]Statistics Year 1 (AS) Unit Test 3: Probability
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3	There are 180 students at a college following a general course in computing. Students on this course can choose to take up to three extra options.

112 take systems support,

70 take developing software,

81 take networking,

35 take developing software and systems support,

28 take networking and developing software,

40 take systems support and networking,

4 take all three extra options.

a	Draw a Venn diagram to represent this information.	(5 marks)

A student from the course is chosen at random.

b	Find the probability that this student takes

i	none of the three extra options	(1 mark)

ii	networking only.	(1 mark)

Students who take systems support and networking are eligible to become technicians.

c	Given that the randomly chosen student is eligible to become a technician, find the probability that this student takes all three extra options.	(2 marks)

4	On a randomly chosen day the probability that Bill travels to school by car, by bicycle or on foot is[image: ],[image: ]and[image: ]respectively. The probability of being late when using these methods of travel is [image: ],[image: ]and[image: ]respectively.

a	Draw a tree diagram to represent this situation.	(3 marks)

b	Find the probability that on a randomly chosen day

i	Bill travels by foot and is late	(2 marks)

ii	Bill is not late.	(2 marks)

5	A company assembles drills using components from two sources. Goodbuy supplies the components for 85% of the drills whilst Amart supplies the components for the rest.

	It is known that 3% of the components supplied by Goodbuy are faulty and 6% of those supplied by Amart are faulty.

[bookmark: _GoBack]a	Represent this information on a tree diagram.	(3 marks)

An assembled drill is selected at random.

b	Find the probability that the drill is not faulty.	(3 marks)





6	Figure 2 is a histogram showing the distribution of the time taken in minutes, t, by a group of people to swim 500 m.

Figure 2

[image: \\192.168.0.251\Pearson\A Level Maths\WIP files\Unit tests\Stats 1\Artwork\2. Files from YPS\alevel_ut_sm1_u3_test_aw2.png]

a	Find the probability that a person chosen at random from the group takes longer than 18 minutes.	(4 marks)

b	Estimate the probability that a person chosen at random from the group takes less than 30 minutes.	(3 marks)

7	A researcher measured the foot lengths of a random sample of ten-year-old children. The lengths are summarised in the table below.

		Foot length, l, (cm)

		Number of children



		10 ⩽ l < 12

		5



		12 ⩽ l < 17

		52



		17 ⩽ l < 19

		30



		19 ⩽ l < 21

		15



		21 ⩽ l < 23

		11



		23 ⩽ l < 25

		7





a	Find the probability that a child chosen at random has a foot length less than 17 cm.	(3 marks)

b	Find the probability that a child chosen at random has a foot length between 12 cm and 18 cm. State one assumption you have made.	(3 marks)
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[bookmark: _GoBack]1	The discrete random variable X has probability function





where k is a positive constant.



a	Show that	(3 marks)

b	Find the probability distribution of X.	(2 marks)

2	The discrete random variable X has probability function





Find

a		(2 marks)

b	P(–1 ⩽X < 2)	(1 mark)

c	P(X > −2.3)	(1 mark)

3	The discrete random variable X has probability function





where k is a positive constant.

a	Show that k = 0.25	(2 marks)

Two independent observations X1 and X2 are made of X.

b	Show that P(X1 + X2 = 5) = 0	(1 mark)

c	Find the complete probability function for X1 + X2.	(3 marks)

d	Find P(1.3 ⩽X1 + X2⩽ 3.2)	(2 marks)

4	Amir and Ed play each other at badminton and for each game, independently of all others, the probability that Amir loses is 0.2

	Find the probability that, in 9 games, Amir loses:

a	exactly 3 of the games,	(2 marks)

b	fewer than half of the games.	(2 marks)



test	1 Unit test
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5	A manufacturer supplies MP3 players to retailers in batches of 20, which are randomly selected. Long-term analysis shows that 5% of the players are faulty.

a	Write down a suitable model for the distribution of the number of faulty MP3 players in a batch giving the value(s) of any parameter(s).	(2 marks)

b	Find the probability that a batch contains no faulty MP3 players.	(2 marks)

c	Show that the probability of there being more than 4 faulty MP3 players in a batch is equal to 0.0026 to 2 significant figures.	(2 marks)

6	Emma throws a fair coin 15 times and records the number of times it shows a head.

a	State the appropriate distribution to model the number of times the coin shows a head giving any relevant parameter values.	(2 marks)

b	Find the probability that Emma records:

i	exactly 8 heads	(2 marks)

ii	at least 4 heads.	(2 marks)

7	A manufacturer produces large quantities of coloured plates. It is known from previous records that 6% of the production will be blue.

A random sample of 10 plates was taken from the production line.

a	Give the name of a suitable distribution to model the number of blue plates in this sample and state why it is suitable.	(2 marks)

b	Find the probability that there were more than 2 blue plates in the sample.	(3 marks)

8	a	Write down the conditions under which the binomial distribution may be a suitable model to use in statistical work.	(4 marks)

A six-sided die is biased. When the die is thrown the number 5 is twice as likely to appear as any other number. All the other faces are equally likely to appear. The die is rolled repeatedly.

b	Find the probability that:

i	the first 5 will occur on the sixth throw	(5 marks)

ii	in the first eight throws there will be exactly three 5s.	(3 marks)
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test	1 Unit test

[image: AssPack_HEADER_BLANK_portrait]Mechanics Year 1 (AS) Unit Test 8: Forces and Newton’s Laws





[bookmark: _GoBack]1	A particle P is acted upon by three forces F1, F2 and F3 given by F1 = (6i – 4j) N  and where a and b are constants. Given that P is in equilibrium,

a	find the value of a and the value of b.	(2 marks)







The forceis now removed. The resultant of and is R.

b	Find the magnitude of R.	(3 marks)

c	Find the angle, to 0.1°, that R makes with i.	(2 marks)

2	A cyclist of mass 80 kg is travelling with speed 18 m s−1. The cyclist stops peddling and comes to rest, without braking, due to resistance forces totalling 120 N.

a	Find how long it takes the cyclist to stop.	(4 marks)

b	Find the distance the cyclist travels before stopping.	(2 marks)

c	Describe one limitation in this model.	(1 mark)



3	A particle of mass 6 kg is initially at rest and is then acted upon by a force R = on a bearing of 300°.

a	Find the exact value of a.	(3 marks)

b	Calculate the magnitude of R.	(2 marks)

c	Work out the magnitude of the acceleration of the particle.	(2 marks)

d	Find the time it takes for the particle to travel a distance of 640 m.	(2 marks)

4	A car of mass 1200 kg pulls a trailer of mass 400 kg along a straight horizontal road. The car and trailer are connected by a tow-rope modelled as a light inextensible rod. The engine of the car provides a constant driving force of 3200 N. The horizontal resistances of the car and the trailer are proportional to their respective masses. Given that the acceleration of the car and the trailer is 0.4 m s−2,

a	find the resistance to motion on the trailer,	(4 marks)

b	find the tension in the tow-rope.	(3 marks)

When the car and trailer are travelling at 25 m s−1 the tow-rope breaks. Assuming that the resistances to motion remain unchanged,

c	find the distance the trailer travels before coming to a stop,	(4 marks)

d	state how you have used the modelling assumption that the tow-rope is
inextensible.	(1 mark)


5	A box A of mass 0.8 kg rests on a rough horizontal table and is attached to one end of a light inextensible string. The string passes over a smooth pulley fixed at the edge of the table. The other end of the string is attached to a sphere B of mass 1.2 kg, which hangs freely below the pulley. The magnitude of the frictional force between A and the table is F N. The system is released from rest with the string taut. After release, B descends a distance of 0.9 m in 0.8 s. Modelling A and B as particles, calculate

a	the acceleration of B,	(2 marks)

b	the tension in the string,	(3 marks)

c	the value of F.	(3 marks)

Sphere B is 0.9 m above the ground when the system is released. Given that it does not reach the pulley and the frictional force remains constant throughout,

d	find the total distance travelled by A.	(7 marks)
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test	1 Unit test

[image: AssPack_HEADER_BLANK_portrait]Statistics Year 1 (AS) Unit Test 5: Statistical Hypothesis Testing

[bookmark: _GoBack]1	A company claims that a quarter of the bolts sent to them are faulty. To test this claim the number of faulty bolts in a random sample of 50 is recorded.

a	Give two reasons why a binomial distribution may be a suitable model for the number of faulty bolts in the sample.	(2 marks)

b	Using a 5% significance level with the model of a binomial distribution, find the critical region for a 2-tail test of the hypothesis that the probability of a bolt being faulty is 0.25. The probability of rejection in each tail should be less than 0.025.	(4 marks)

2	a	Define the critical region of a test statistic.	(2 marks)

A discrete random variable X has a binomial distribution B(30, p). A single observation is used to test H0: p = 0.3 against H1: p > 0.3

b	Under H0: X~B(30, 0.3), using a 1% level of significance find the critical region of this test. You should state, to 2 significant figures, the probability of rejection.	(3 marks)

The value of the observation was found to be 15.

c	Giving a reason, carefully state the outcome of the test.	(2 marks)

3	A single observation x is to be taken from a binomial distribution B(20, p).

This observation is used to test H0: p = 0.3 against H1: p ≠ 0.3

a	Under H0: X~B(20, 0.3), using a 5% level of significance, find the critical region for this test. You should state the probability of rejection in each tail, which should be less than 2.5 %	(3 marks)

b	State the actual significance level of this test.	(1 mark)

The actual value of x obtained is 3.

c	State a conclusion that can be drawn based on this value, giving a reason for your answer.	(2 marks)

4	A single observation x is to be taken from a binomial distribution B(28, p).

This observation is used to test H0: p = 0.37 against H1: p > 0.37

a	Use your calculator to find the critical region for this test. Use a 5% significance level and show your working clearly.	(3 marks)

The actual value of x obtained is 17.

b	State a conclusion that can be drawn based on this value, giving a reason for your answer.	(2 marks)




5	Linda regularly takes a taxi to work five times a week. Over a long period of time she finds the taxi is late once a week on average. The taxi firm changes her driver and Linda thinks the taxi is late more often. In the first week with the new driver the taxi is late 3 times.

You may assume that the number of times the taxi is late in a week can be modelled with a binomial distribution.

a	Test, at the 5% level of significance, whether or not there is evidence of an increase in the proportion of times the taxi is late. State your hypotheses clearly.	(6 marks)

b	One of the assumptions when modelling using a binomial distribution is that the probability of success p, in this case the probability the taxi is late, is constant throughout all the trials. Give two possible reasons why this assumption may not hold for this situation.	(2 marks)

6	It is known from past records that 1 in 5 bowls produced in a pottery have minor defects. To monitor production a random sample of 25 bowls was taken and the number of such bowls with defects was recorded.

a	Using a 5% level of significance, find critical regions for a 2-tail test of the hypothesis that 1 in 5 bowls have minor defects. The probability of rejection, in either tail, should be no more than 2.5%.	(6 marks)

b	State the actual significance level of the above test.	(1 mark)

At a later date, a random sample of 20 bowls was taken and 2 of them were found to have minor defects.

c	Test, at the 10% level of significance, whether or not there is evidence that the proportion of bowls with minor defects has decreased. State your hypotheses clearly.	(5 marks) 

7	Brad planted 25 seeds in his greenhouse. He has read in a gardening book that the probability of one of these seeds germinating is 0.25. Ten of Brad’s seeds germinated. He claimed that the gardening book had underestimated this probability. Test, at the 5% level of significance, Brad’s claim. State your hypotheses clearly.	(6 marks)
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test	1 Unit test

[image: AssPack_HEADER_BLANK_portrait]Mechanics Year 1 (AS) Unit Test 9: Kinematics 2 (variable acceleration)



1	A body moves in a straight line such that its velocity, v m s−1, at time t s is given by , t ⩾ 0.

a	Find the initial velocity of the body.	(2 marks)

b	Find the value of t when the body is instantaneously at rest.	(3 marks)

c	Find the greatest speed of the body in the first seven seconds of motion.	(5 marks)



2	A particle P moves in a straight line. At time t s the displacement s cm from a fixed point O is given by 

	Find the distance between the points at which the particle is instantaneously at rest.	(7 marks)



3	A particle P moves along a straight line. Initially, P is at rest at a point O on the line. At time t s, the velocity of P is v m s−1, where , 0 ⩽ t ⩽ 8.

a	Sketch a velocity–time graph for the motion of P.	(2 marks)

b	Find the values of t and the corresponding values of v when the acceleration of P is instantaneously zero.	(5 marks)

4	A particle P travels in a straight line.

	At time t s, the displacement of P from a point O on the line is s m. At time t s, the acceleration of P is (12t – 4) m s−2. When t = 1, s = 2 and when t = 3, s = 30.

	Find the displacement when t = 2.	(8 marks)



5	A sled is moving down a steep hill in a straight line. At time t s, the acceleration of the sled is a m s−2 where , 0 ⩽ t ⩽ 20. When t = 0 the sled is at rest at the top of the hill. Find the distance the sled travels in the first 10 s of its motion.	(5 marks)



6	A car starts from the point A. At time t s after leaving A, the distance of the car from A is s m, where, 0 ⩽ t ⩽ 25. The car reaches the point B when t = 25.

[bookmark: _GoBack]a	Find the distance AB.	(2 mark)

b	Show that the car travels with a constant acceleration and state the value of this acceleration.	(3 marks)

A runner passes through B when t = 0 with an initial velocity of 2 m s−1  running directly towards A. The runner has a constant acceleration of 0.1 m s−2.

c	Find the distance from A at which the runner and the car pass one another.	(8 marks)
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