Task 1a (10 Marks)

We are given the following information:
· Initial velocity (u) = 0 m/s (since the car starts from rest)
· Final velocity (v) = 66.66 m/s
· Distance (s) = 400 m
We can use the formula a = (v^2 - u^2) / (2 * s) to find the acceleration.
a = ((66.66)^2 - (0)^2) / (2 * 400)
a = (4444.4356) / 800
a = 5.5555445 m/s^2
The acceleration of the race car is approximately 5.56 m/s^2.
Now, we can use the formula t = (v - u) / a to find the time taken to complete the race.
t = (66.66 - 0) / 5.5555445
t = 66.66 / 5.5555445
t = 11.998 s
The time taken for the race car to complete the drag race is approximately 12.00 seconds.

TASK 1b 


	Acceleration value (input between 1 and 10 ms^-2)
	Top speed (240 km/h)
	Top speed in m/s (240 km/h * (1000/3600))
	Distance to reach top speed (v^2 = 2 * a * s)

	1
	240
	66.66666667
	2222.222222

	2
	240
	66.66666667
	1111.111111

	3
	240
	66.66666667
	740.7407407

	4
	240
	66.66666667
	555.5555556

	5
	240
	66.66666667
	444.4444444

	6
	240
	66.66666667
	370.3703704

	7
	240
	66.66666667
	317.4603175

	8
	240
	66.66666667
	277.7777778

	9
	240
	66.66666667
	246.9135802

	10
	240
	66.66666667
	222.2222222





	Time to reach top speed (t = v / a)
	Time to complete the race (assuming 500m race)
	Conditional Message

	66.66666667
	40.83333333
	The car will lose the race - Acceleration value too low

	33.33333333
	24.16666667
	Impossible! - the race car cannot accelerate this quick!

	22.22222222
	18.61111111
	Impossible! - the race car cannot accelerate this quick!

	16.66666667
	15.83333333
	Impossible! - the race car cannot accelerate this quick!

	13.33333333
	14.16666667
	Impossible! - the race car cannot accelerate this quick!

	11.11111111
	13.05555556
	Impossible! - the race car cannot accelerate this quick!

	9.523809524
	12.26190476
	Impossible! - the race car cannot accelerate this quick!

	8.333333333
	11.66666667
	Impossible! - the race car cannot accelerate this quick!

	7.407407407
	11.2037037
	Impossible! - the race car cannot accelerate this quick!

	6.666666667
	10.83333333
	Impossible! - the race car cannot accelerate this quick!



TASK 1c


TASK 2a

	Sample
	Technician A
	Technician B
	Technician C
	{:[" Actual "],[" size "]:}

	1
	1.5
	1
	1.4
	0.7

	2
	1.8
	2
	2.5
	2.1

	3
	2
	2
	1.6
	1.1

	4
	0.8
	2
	1.6
	1.6

	5
	3
	3.5
	3
	2.7

	6
	1.2
	1
	1
	0.55

	7
	1.2
	1
	0.7
	0.27

	8
	0.5
	1
	0.9
	0.4

	9
	5.5
	6.5
	6.2
	6

	10
	0.5
	1.5
	1.4
	1.12

	11
	2.1
	1.5
	1.7
	1.3

	12
	1
	1
	1.3
	0.98

	13
	1.8
	1.5
	1.6
	1.15

	14
	1.5
	1
	1
	0.52

	15
	2
	2.5
	2.1
	1.8

	16
	6
	8
	7
	7.5

	17
	1
	1
	0.8
	0.28

	18
	0.9
	1.2
	0.8
	0.5

	29
	4.5
	5.5
	4.9
	4.9

	20
	0.5
	1
	0.5
	0.25

	Means
	1.965
	2.285
	2.1
	2.116666667

	Range
	5.5
	7
	6.5
	7.5











· Operator B performed the best, with the smallest range and a generally good fit to the trend line.
· Operator C performed the worst, with the largest range and the poorest fit to the trend line.
· Operator A and B had similar ranges, but A had more outliers and a wider range of values. Operator B had fewer outliers and a narrower range of values.

Velocity-Time Graph for Race 

Times	66.666666666666671	33.333333333333336	22.222222222222225	16.666666666666668	13.333333333333334	11.111111111111112	9.5238095238095237	8.3333333333333339	7.4074074074074083	6.666666666666667	Velocity	0	66.666666666666671	66.666666666666671	66.666666666666671	66.666666666666671	66.666666666666671	66.666666666666671	66.666666666666671	66.666666666666671	66.666666666666671	66.666666666666671	



All measured values against actual size

Technician A	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	29	20	1.5	1.8	2	0.8	3	1.2	1.2	0.5	5.5	0.5	2.1	1	1.8	1.5	2	6	1	0.9	4.5	0.5	Technician B	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	29	20	1	2	2	2	3.5	1	1	1	6.5	1.5	1.5	1	1.5	1	2.5	8	1	1.2	5.5	1	Technician C	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	29	20	1.4	2.5	1.6	1.6	3	1	0.7	0.9	6.2	1.4	1.7	1.3	1.6	1	2.1	7	0.8	0.8	4.9000000000000004	0.5	{:[" Actual "],[" size "]	:}	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	29	20	0.7	2.1	1.1000000000000001	1.6	2.7	0.55000000000000004	0.27	0.4	6	1.1200000000000001	1.3	0.98	1.1499999999999999	0.52	1.8	7.5	0.28000000000000003	0.5	4.9000000000000004	0.25	



Technician A

{:[" Actual "],[" size "]	:}	1.5	1.8	2	0.8	3	1.2	1.2	0.5	5.5	0.5	2.1	1	1.8	1.5	2	6	1	0.9	4.5	0.5	0.7	2.1	1.1000000000000001	1.6	2.7	0.55000000000000004	0.27	0.4	6	1.1200000000000001	1.3	0.98	1.1499999999999999	0.52	1.8	7.5	0.28000000000000003	0.5	4.9000000000000004	0.25	


Technician B

{:[" Actual "],[" size "]	:}	1	2	2	2	3.5	1	1	1	6.5	1.5	1.5	1	1.5	1	2.5	8	1	1.2	5.5	1	0.7	2.1	1.1000000000000001	1.6	2.7	0.55000000000000004	0.27	0.4	6	1.1200000000000001	1.3	0.98	1.1499999999999999	0.52	1.8	7.5	0.28000000000000003	0.5	4.9000000000000004	0.25	


Technician C

{:[" Actual "],[" size "]	:}	1.4	2.5	1.6	1.6	3	1	0.7	0.9	6.2	1.4	1.7	1.3	1.6	1	2.1	7	0.8	0.8	4.9000000000000004	0.5	0.7	2.1	1.1000000000000001	1.6	2.7	0.55000000000000004	0.27	0.4	6	1.1200000000000001	1.3	0.98	1.1499999999999999	0.52	1.8	7.5	0.28000000000000003	0.5	4.9000000000000004	0.25	


