Practice Question Set For A-Level @ mf ,f,'l.fni‘.‘n'ﬂgﬁ

Su bj ect : PhySiCS Exam Preparation and Free Resources
Paper-2 Topic : 4_Materials

Name of the Student:
Max. Marks : 23 Marks Time : 23 Minutes

Mark Schemes

Q1.
St Acceptable answers Additional guidance Mark
Number

(a)() e o=154-56 (MPa) (1) | do not penalise powers of 10
e Useof o = % with their value of & (1) | Example of calculation
e F=645N-675N : F= 56x<10°Nm™ x1.2x10"°m’
M F=6]N 3
S Acceptable answers Additional guidance Mark
Number
(a)(ii) o Tib ol o =X (1) | Example of calculation
X
e Extension=1.0cm St Do
‘ 1) | Ax=004 x 25cm=10cm
Allow 1 cm. 0.01m. 10mm 2
St Acceptable answers Additional guidance Mark
Number
(b) An answer that makes reference to the It should be clear from the student’s
following: answer that shnlk 1s the better material
e Shrilk has less strain for same stress (1) | Ignore references to Young modulus,
Or Shnlk 1s stiffer renewable. biodegradable, cost
¢ Shrilk breaks at a higher stress (compared Accept converse arguments for
to polythene) (1) | polythene
Or Shrilk can withstand a greater
stress/force/load/weight
Or Shrilk 1s stronger
o Shrilk doesn’t stretch as much (for a given (1)
force)
3
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Q2.

Question Acceptable Answers Additional guidance Mark
Number
(i) e Recognises resultant force on Example of Calculation
raindrop = 0 Or ; s
Uses W=F(=U) (1) =F+U
e Use of F=6myrv )
. Us.e of U = weight of air displaced F= 65 135 105N ¢ 1.0'5¢ 10-8 ¢
O v =(245x10%v) (N)
U= = 2, rd g
A U= 1225 kg m* X £7(0.0001 m)?
Or 5 :
5 X 9.81ms™
U=p,VgandV = ;m‘s =49 x 1071 (N)
- - _ 41x107® N—49x107*' N L -
U=mgand p = VandV= V= 245 <108 =l/ms
2l
3
Or :
states upthrust 1s negligible @)
e 17ms’! ) 4
(i) turbulent flow (1)
(so) Stokes law does not apply (1 5
Q3.
Question S : ,
= Acceptable Answer Additional Guidance Mark
Number
(a) e As graphene 1s only 1 atom thick so the MP1: accept graphene can only

CSA/thickness 1s far smaller than for a
sample of steel

Or most applications need a thickness
greater than one atom

Or 1f more than one layer of graphene
1s used 1t will be weaker or the bonds
between the layers will not be strong
Or Graphene 1s difficult to
manufacture because 1t has only one
atomic layer

e Although graphene has a greater
breaking stress 1t will break at a lower
force

be 1 atom thick but steel can be
any thickness

(MP1. treat references to
cost/energy as neutral)

(0Y)
0))

(5]
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g’::;t[::: Acceptable Answer Additional Guidance Mark
(b) e Use of depth of graphite = 100 x (1) | Example of calculation
diameter of 1 carbon atom Depth of graphite = 100 x 1.4 x
@ 109 m=14x10%m
® Use of cross-sectional area = depth x y 4
(0.5 x 1073 m) CSA=14x10"mx0.50 x
D [10°m=70x10"m’
RA
* Useofp= W o)) _ 1.029 X10°Q x 7.0 x10™*2m?
- , 0200m B
e p=36x10"0OmOr36uQm 36x107"0Om 4
g,:::;g:: Acceptable Answer Additional Guidance Mark
(c) Max 3
e Silicon will only release a (photo) MP1: accept single frequency
electron for a (1) | for limited range
limited range of
frequencies/wavelengths
Y
e Silicon releases only one (photo)
electron per incident photon e))
e Greater current (for the same
illumination) in graphene e))
e Graphene (cells are) more efficient
Or graphene cells could be smaller /
cheaper / thinner 3
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