GCE AS Mathematics (8AM0) – Paper 22
Mechanics

October 2020 student-friendly mark scheme


Please note that this mark scheme is not the one used by examiners for making scripts. It is intended more as a guide to good practice, indicating where marks are given for correct answers. As such, it doesn’t show follow-through marks (marks that are awarded despite errors being made) or special cases.

It should also be noted that for many questions, there may be alternative methods of finding correct solutions that are not shown here – they will be covered in the formal mark scheme.

This document is intended for guidance only and may differ significantly from the final mark scheme published in December 2020.







	
Guidance on the use of codes within this document


	
M1 – method mark. This mark is generally given for an appropriate method in the context of the question. This mark is given for showing your working and may be awarded even if working is incorrect.

A1 – accuracy mark. This mark is generally given for a correct answer following correct working.

B1 – working mark. This mark is usually given when working and the answer cannot easily be separated.

Some questions require all working to be shown; in such questions, no marks will be given for an answer with no working (even if it is a correct answer).





	


Question 1 (Total 12 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
	v2 = u2 + 2as
192 = (–U)2 + 2  10  16.8
	M1
2.1
	This mark is given for a method to find the value of U

	
	361 – 336 = (–U)2  
U = 5
	A1
1.1b
	The mark is given for fully correct working leading to the given answer

	(b)
	v = u + at
19 = –5 + 10T
	M1
2.1
	This mark is given for a method to find the value of T

	
	24 = 10T
T = 2.4
	A1
1.1b
	This mark is given for the correct answer only

	(c)
	
s = ut + at 2

1.2 = –5t +   10  t 2
	M1
2.1
	This mark is given for a method to find the value of t

	
	5t 2 – 5t – 1.2 = 0
	A1
1.1b
	This mark is given for forming a quadratic equation to be solved

	
	(t – 1.2)(5t + 1) = 0
	M1
1.1b
	This mark is given for a method to find the value of t (this may be done using a calculator)

	
	t = 1.2 (seconds)
	A1
1.1b
	This mark is given for the correct answer only

	(d)
	
	B1
1.1b
	This mark is given for a graph with the correct shape

	
	
	B1
1.1b
	This mark is given for the correct coordinates (0, 5) and (2.4, –19) shown

	(e)
	Greater air resistance would slow the ball down
	B1
3.5a
	This mark is given for a valid reason

	(f)
	For example:
Take into account spin
Take ionto account wind effects
Use a more accurate value for g
Model the ball as other than a particle
	B1
3.5c
	This mark is given for a valid refinement to the model





Question 2 (Total 9 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
	4mg – T = 4ma
	M1
3.3
	This mark is given for a method to find an equation of motion for P

	
	
	A1
1.1b
	This mark is given for a correct equation of motion for P

	
	T – 3mg = 3ma
	M1
3.3
	This mark is given for a method to find an equation of motion for Q

	
	
	A1
1.1b
	This mark is given for a correct equation of motion for Q

	
	
T = 
	M1
1.1b
	This mark is given for a method to solve equations for T

	
	
	A1
1.1b
	This mark is given for a correct value for T

	
	Force on pulley = 2T
	M1
3.4
	This mark is given for a method to use the model to find the force of the pulley

	
	
= 
	A1
1.1b
	This mark is igvne for a correct answer only

	(b)
	For example:
The weight of the rope
The extensibility of the rope
Pulley may not be smooth
	B1
3.5b
	This mark is given for a valid limitation of the model stated





Question 3 (Total 9 marks)
	Part
	Working or answer an examiner might expect to see
	Mark
	Notes

	(a)
	v = 3t – 2t 2 + 14
	M1
3.1a
	This mark is given for a method to expand brackets and differentiating to find a

	
	
a =  = 3 – 4t
	A1
1.1b
	This mark is given for a correct expression for a

	
	3 – 4t = 0
	M1
1.1b
	This mark is given for a method to  set a = 0 to find t

	
	
t = 
	A1
1.1b
	This mark is given for a correct answer only

	(b)
	
v = 0,   t = 
	M1
3.1a
	This mark is given for a method to solve by setting v = 0

	
	v = 3t – 2t 2 + 14
	M1
1.1b
	This mark is given for a method to expand brackets and integrating to find s

	
	

s =  –  + 14t
	A1
1.1b
	This mark is given for a correct expression for s

	
	
When t = ,
	M1
1.1b
	This mark is given for a method to find a value for s by substituting the value for t

	
	
s =  = 38.8 (m)
	A1
1.1b
	This mark is given for a correct answer only (to one decimal place)
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