Ql.

theonlinephysicstutor.com

Question
Number

Answer

Mark

Q2.

Question
Number

Answer

Mark

Q3.

Question
Number

Answer

Mark

Q4.

Question
Number

Answer

Mark

Q5.

Question | Answer Mark
Number

Q6.

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



theonlinephysicstutor.com
g.::g:: Acceptable answers Additional guidance Mark
Direction out of page (1) | The arrow needs to be parallel to the 1
- length of the pipe by eve.
Q7.
Question Answer Mark
Number
C 1
Q8.
Question | Answer Mark
Number
A 1
Q9.
Question| Answer Mark
Number
Arrow added to diagram downwards on or near the copper rod (1)
An indication that the field is at right angles to the page or copper rod (1)
Magnetic field into page (1) 3
( Upward arrow for current —magnetic field out of page.
If no arrow on rod MP2 &3 can still be scored)
Total for question 3
Q10.

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



Question
Number

Answer

theonﬁn%?h?\tsi
L

Diagram:
Path curves in opposite sense

With a greater radius of curvature

X. do not penalise if later it curves more/less.]

\
'

x

(Antihelium) has opposite charge (to proton)
Or reference to proton +ve and antihelium -ve

See r =p/BQO
r 1s doubled Or p/Q is doubled

[equation may appear near diagram. ]

[For Mp2 drawn line must start at X ., upwards at less than 45°
to vertical and go above printed line. Look at curvature close to

Explanation: (these marks are independent of the diagram)

(6Y)
(1)

(1)
1)
(1)

h

Total for question
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()

Only (moving) charged particles are deflected by a magnetic field
Or
Only charged particles can be accelerated to produce a beam

(6Y)
(6Y)

(b)

Into the page

@

(c)

Use of F = mv'/r Or use of = p/BQ
Use of F =Bgv Oruse of p =mv
m=6.64x10" kg

Example of calculation
mv*/r = Bgv

)
(¢Y)
(6Y)

m=Bg/v=(0673T=x16x10°Cx740x10"m)/120x10°ms""

m=6.64x 10 kg

w

(d)

Semicircle drawn starting from same initial point and a smaller radius 1)

Total for question
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Q1l2.
Question Acceptable answers Additional guidance Mark
Number :
ok This question assesses a student’s ability to Guidance on how the mark scheme should be
show a coherent and logical structured answer sppliod: The muk S The Sollowing teble
ith 1i e and fullv-sustained reasonin shows how thg marks should be awarded for
with linkag y-sustane g structure and lines of reasoning
Marks are awarded for indicative content and Number of marks
for how the answer s structured and shows awarded for
lines of reasoning. structure and lnes of
The following table shows how the marks Ieasommng
S - Answer shows a 2
should be awarded for indicative content. coherent and logical
Number of Number of marks structure with linkage
indicative points awarded for and fully sustained
seen in answer indicative points Lines of reasoning
3 3 demonstrated
throughout
54 3 Answer 1s partially 1
3-2 2 structured with some
1 1 linkages and lines of
0 0 reasoning
Answer has no 0
linkage between
Indicative content iﬁcﬁeﬁ
e There is an altemnating p.d/E-field
e P.d/E-field accelerates protons between dees Number of IC Possible linkage
points marks
e Magnetic field perpendicular to plane of dees 0.1 0
2.3 1
e  Proton path curved by magnetic field 156 3 6
e Asvelocity of protons increases radius of path in
dees increases . i
IC2 accept “in the gap” for between dees. Accept
e The time for which a proton is in a dee remains increases Ex for accelerates
constant
Or the frequency of p.d./E-field is constant ) )
IC3 accept vertical or upwards for perpendicular
to plane.
ICS accept reference to r = p/BQ
Q13.
mestion Acceptable Answer Additional Guidance Mark
Number Accep .
@ e Electnc field vertically
downwards (from top plate to )
bottom plate) @ ”
e Magnetic field into paper -
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%::;s:g:: Acceptable Answer Additional Guidance Mark
(ii) . UseofF I; @ Do not award MP4 1if incorrect 1on charge used
. Useof Fy=EQ (1) | Example of calculation:
] @ E=L- 1PV _s5400vm™
e Useof F, =BQv d 25%10"m
e Show that these forcesareequal (1)
(fvis22x10°ms™) F=EQ=5400Vm™ x1.6107° C=8610"*N
and hence state that B 1s suitable
F=BQv=245x10"Tx1.6x107°Cx22x10°ms™
=8.6x107°N 4
Q1l4.
Question Answer Mark
Number
(a) The 1dea that electron(s) have been removed/added from an
atom/molecule/particle. (@) 1
(b) Flenmungs left hand (rule) Or FLHR (1) 1
(©) Max 5
Only charged particles leave a trail so photon 1s neutral 1)
Or the two particles produced are charged because they leave a
track
Particles are oppositely charged because they curve/spiral in (1)
opposite directions
Or Particles are oppositely charged to conserve charge
(e))
(Applying FLHR) . top particle 1s positive and bottom one
negative.
(e))
Because they have the same curvature/radius on the
spirals Or because the paths have 1dentical shape @
Particles have the same momentum o s
The photon enters from the left because the (resultant)
momentum afterwards 1s to the right.
Total for question 7
Q15.
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%uestl‘ :: Acceptable Answer Additional Guidance Mark
i) e The 1ons experience a force @ For velocity accept direction of motion
perpendicular to their velocity (and or direction of travel
the magnetic field)
e  The (resultant) force on the 1ons @
causes an acceleration at right
angles to their velocity
Or There 1s a magnetic force acting
towards the centre of the path 2
%uestl]' :: Acceptable Answer Additional Guidance Mark
ii , Example of calculation:
@ e Useof r =~ @) lp‘
BO pom
e r=023m B9
M | (3497x1.66x107")kg x2.2x10° ms™
= TP =0.228m
035Tx1.6x107°C
2
%uestl] :: Acceptable Answer Additional Guidance Mark
(iii) e path drawn with less curvature (1) | MP1 awarded for path in the magnetic field 1
1 (less overall deflection)
Question , , - - - :
Number Acceptable Answer Additional Guidance Mark
(iii) e  ions are more massive (1)
2 ions have the same charge so the 2
radius of the path would be greater (1)
Qle.
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Question | Answer ark
Number
(a) The magnetic field (must be) at right angles to the current 1 |1
(b) All three units for force. lengtlg and current clearly identified (1)
(The unit of force is kg m s ~, the unit of current is A. the unit of
length is m)
1 |2
T=kgAls?
(c) Use of p =m/V (1)
Use of mg = BIl (1)
B =0.53 (T) (no u.e. as given in question for part (b)) 1) |3
Example of calculation ) X
m=27x10"kgm " x 10x 107 m x 10x 107" m x /
m=0.27x] |
B=(027x1 x981ms )/ (5AxI)
B=053T
(d) (Magnetic field is) into paper/page 1 |1
Total for question 7
Q1l7.
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Question | Answer Mark
Number
(i) Outward spiral from centre 1n either direction, minimum of two complete
loops 1) 1

(ii) | Direction consistent with diagram:
Clockwise path, field out of page
Anticlockwise path, field into page 03} 1

(i) | Electric field/p.d. between dees causes (resultant) force/acceleration 1)
Proton makes half a revolution in half a cycle of the a.c.
Or facing dee (always) negative when proton reaches gap.

Or whenever the proton gets to a gap. the p.d. has reversed @

k. e./speed (only)increases each time the proton crosses the gap

Or work done by the field in the gap increases the ke. @ 3
(iv) | Bev=mv'/r Or r =p/Be 1)

v =2mr/T 1)

T=1/f (seemng f= v/(2mr) scores MP2 & 3) 03}

Or

Bev = mres” 1)

V=re ¢))

@ = 2nf (seeing v/r =2nf scores MP2 & 3) 0)) 3
(v) | Use of B= 2nfin/e with mass of proton (§))

=18 x10*Hz 8 2

Example of calculation

f=eB/ 2mum )

f=16x10°Cx12 x107°T)Y/ 2rn x 1.67 x 107kg)

f=18 x10*Hz
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