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Strictly Confidential

These instructions are strictly confidential and, in common with the scripts entrusted to you for
marking, they must never form the subject of remark of any kind, except to Scottish Qualifications
Authority staff. Similarly, the contents of these instructions must not be copied, lent or divulged in
any way now, or at any future time, to any other persons or body.

Markers' Meeting

| You should use the time before the meeting to make yourself familiar with the question paper,
instructions and any scripts which you have received. Do not undertake any final approach to
marking until after the meeting. Please note any points of difficulty for discussion at the meeting.

Note: These instructions can be considered as final only after the markers' meeting when the full
marking team has had an opportunity to discuss and finalise the document in the light of a wider
range of candidates’ responses.

Marking

The utmost care must be taken when entering and totalling marks. Where appropriate, all
summations for totals must be carefully checked and confirmed.

Where a candidate has scored zero marks for any question attempted, "0" should be entered against
the answer.

Recording of Marks

The mark for each question, where appropriate, should be entered on the grid provided on the back
page of the answer book. :

The Total mark for each paper should be entered in the box provided in the top-right corner of the
front cover of the answer book.

Always enter the Total mark (using red ink) as a whole number, where necessary by the process
of rounding up.

The transcription of marks, within scripts and to the Mark Sheet, should always be checked.

Markers are reminded that they must not write comments on scripts.
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Betailed Marking Enstructions — AH Physics 2002

L Numerical Marking

()

(b)

(c)

(d)

(e)

The fine divisions of marks shown in the marking scheme may be recorded
within the body of the script beside the candidate’s answer. If such marks are
shown they must total to the mark in the inner margin.

Negative marks or marks to be subtracted should not be shown. An inverted vee
may be used instead.

The number recorded should always be the marks being awarded.
The number out of which a mark is scored SHOULD NEVER BE SHOWN AS
A DENOMINATOR. (Y2 mark will always mean one half mark and never 1 out

of 2.)

Where square ruled paper is enclosed inside answer books it should be clearly
indicated that this item has been considered. Marks awarded should be
transferred to the script booklet inner margin and marked G.

Fractional marks, if awarded to individual questions, should be recorded in the
grid, but the total script mark must be rounded up to the next whole number
when transferred to the box at the top of the script.

2. Other Marking Symbels which may be used

TICK = correct point as detailed in scheme, includes data entry

SCORE THROUGH - any part of answer which is wrong. (For a block of
wrong answer indicate zero marks.)

INVERTED VEE - a point omitted which has led to a loss of marks.

WAVY LINE - under an answer worth marks which is wrong only
because a wrong answer has been carried forward from
a previous part.

“GT - Reference to a graph on separate paper. You MUST
show a mark on the graph paper and the SAME mark
on the script.

“Wp” - Marks not awarded because an apparently correct
answer was due to the use of “wrong physics”.

“ARITH” - Candidate has made an arithmetic mistake.

Sk - Significant figures.
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General Instructions (Refer to National Qualifications Booklet)

(a)

(b)

(c)

(d)

(e)

()

9]

(h)

@)

@

(k)

M

No marks are allowed for a description of the wrong experiment or one which

would not work.
Full marks should be given for information conveyed correctly by a sketch.

Surplus answers: where a namber of reasons, examples etc are asked for and a
candidate gives more the required number then wrong answers may be treated as
negative and cancel out part of the previous answer.

Full marks should be given for a correct answer to a numerical problem even if
the steps are not shown explicitly. The part marks shown in the scheme are for

use in marking partially correct answers.

Where 1 mark is shown for the final answer to a numerical problem %2 mark may
be deducted for an incorrect unit.

Where a final answer to a numerical problem is given in the form 37 instead of
3 x 10°° then deduct ¥ mark.

Deduct 2 mark if an answer is wrong because of an arithmetic slip.

No marks should be awarded in a part question after the application of a wrong
physics principle (wrong formula, wrong substitution} unless specifically
allowed for in the marking scheme.

In certain situations, a wrong answer to a part of a question can be carried
forward within that part of the question. This would incur no further penalty
provided that it is used correctly. * Such situations are indicated by a horizontal
dotted line in the marking instructions.

Wrong answers can always be carried forward to the next part of a question,
over a solid line without penalty.

No marks should be awarded for a formula unless an attempt is made to
substitute data from the question.

Where a triangle type “relationship™ is written down and then not used or used
incorrectly then any partial ¥2 mark for a formula should not be awarded.

In numerical calculations, if the correct answer is given then converted wrongly
in the last line to another multiple/submultiple of the correct unit then deduct Y2
mark.

Significant figures.

Date in question is given to 3 significant figures.

Correct final answer is 8-16].

Final answer 8-2J or 8-158] or 8-1576] — No penalty.

Final answer 8) or 8-15761) — Deduct 2 mark.

Candidates should be penalised for a final answer that includes

. three or more figures too many
or
° two or more figures too few,

ie accept two higher and one lower
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{m) Wrong Transposition

()

Question requiring F=ma
Response F=ma

a=2=0.5ms?
f

(¥4 for F = mia, ¥z for unit)

Calculation of acceleration using F = ma

M=4kg, F=8N
Response F=ma
8=4da
a _4_ 0-5ms™

{Deduct ¥2 mark)
(Arithmetic error)

Only applies when (Y2, ¥2) is allocated for final answer and unit.

Squaring Error
Ex =Y mv’ =% x4 x 2> =47 (-%5, ARITH)

Ex=%mv:=%x4x2=4] (%, formula) In correction subst.
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2002 Physics Advanced Higher

Sample Answer and Mark Allocation Notes Marks
1. (@) % = v.. ds=wodt 6 Accept 5
_ _|lut+wvi,  u+utat
st = J.(u+at).dr @ s_[ 5 Jz— Xt

s = ut+tat’ +c &) )
=ut+5at
att=0,¢c=0 @
_ L Limits given
cs=ut+at —t=0 =0 2
B mo= M
2
-
W ¢
_ _9-11x10"
1_(2><103)2 ?
(3x10°)?
= 1-22x107% kg &) No unit necessary
E = mc ?
= 1-22x107%% % (3x105* (@
= 1-1x107"] (1 3




2002 Physics Advanced Higher

Sample Answer and Mark Allocation Notes Marks
~ o _ 2500 (p _ -
2. (e ) f = o D =42HzD No unit necessary 11
w = 2nf @ e
= 2w x42 ¢ or w= 9 =2300x27 (1
= 260 rads™ (262 rad s™" ok) — 260 rads - 2
(i) E = 11? 3 Accept 6-2 x 10°]
' (1t carried forward)
2
= 7x180x260 6]
= 6-1x10°] ) 2
(B (1) w = w, + ot ’ & (=) not required.
0=260+c-40 () w=0 w,=260rads™
2 (wy =0 gets formula
o =(-)6-5rads (1) () max) 2
G) T =TIa 6
=180x6-5 ¢!] - '
= 1200 Nm (1170 Nm) ‘ (3) forr=0-4
,T = f @ | Accept 2900N if
1200 = Fx0-4 ¢ o
F =3000N (1)2925N 18026°5 used. 3
(c) I greater 1) ,
o less ¢ first (3) conditional on
time greater ¢ justification
I less ) 2




2002 Physics Advanced Higher

Sample Answer and Mark Allocation Notes Marks
2 - . 2
3. (@ @ G]‘{_Em = MWy P Alternative using m:; 10
-
GM 2
3
L @ and vzm(z_ngj
w T
_ 27
w = ®
7'3 — GME T2
47’ 2
(B (i F=86400s @ T =1day
3= 6:67x107 x 6x 107 864007 g | TON A Uit error
47
r=4-23x10"m () Unit necessary
height = r— Rz ()
= 4-23x107 —6-4x10° () g’ugtr?“ifm g
ubstitution
= 3-6x10"m & 3
(i) o=22 ¢ Accept
T ccep
. -11 24
- 2mx4-23x107 (3 o=yt b 672123 >1<O67><10
86400 neox
. T'= lday uniterror
=31x10° ms™ (1) 2
(¢) (1) (Minimum) velocity which object must
have to escape gravitational field of planet
or reach infinite distance from planet 1
(i) o = [2CGM. _ J2X6-67><10_“ >6<6><1024 @) for r= 67 x 10°
r 6-7x10 (1) | r,=64x10°m
= 1-1x10* ms™ (1) | max (13 2




2002 Physics Advanced Higher

Sample Answer and Mark Allocation Notes Marks
4. (a) (1) amplitude= 0-08m 1) Accept 8cm 9
(ii) period = 2-4s (1) 2
by w= 2% D =26 ) Accept
y = 8cos 2-6¢
y = 0-08 cos2-61¢ 2
A ?
(¢) (i) y=0-08as2-6t or
¥ — A :
v =50 =-0-08x2-6sin2-60 () |7
t =& _Awsinwt ()
= ~0-21sin 2-6¢ ¢ T g T Toeenw
d: _duv _ 2
a =% =-0-21x2-6 cos 2-6t ) a =9 = —Aw’ coswt ()
= —0-55cos 2-6¢ 1) = —0-55cos 2-6¢ | 2
(1)
NB Rounded up
twice—could come out
as —0-54 cos 2-61¢
(i) ¥ =0-21sin 26t (from above)
Viax When sin 2-6¢ =21
Vinax = 0-21 D Beware of consistency
By pax =3m0? 6 with (i)
=1 . 212
=7x0-4x0-21 A If & = 8 cm used then
=8-8x 10'3_] 1) treat | as incorrect unit 3
or
Ey =imuw’ (4 -37) 6] Answers differ because
max when y = 0 o of rounding.
By =%mw2A2 6]
=1%x0-4x2-6"x0-08 ()
=8-7x107] 1)




2002 Physics Advanced Higher

Sample Answer and Mark Allocation Notes Marks
5. (a) (1) electron diffraction 5
or electron microscopy Professional 1
(i) deflection tube Judgement
or photoelectric effect
or similar 1
: __h
® @O A=L e
_ 6-63x107*
= T0-06%55 @
=2-0x10"%*m 1) 2
(11) A too small to be observed. 1




2002 Physics Advanced Higher

Sample Answer and Mark Allocation Notes Marks
_ Ny
6. (a) F = 4% e 8
_ 1 L (1:6x1077)
47 x8-85% 10" (0-01x107%)?
= 2-3x107*N (1) 2
(&) (1) Strong force (1)
(i) This force only operates over very short | or only operates inside
range (< 107* m) nucleus 2
() (Ex = Ep) 3 or
it = 1 92 Ex =3m0" @
6 ’ 4ne, r GO O =1x6-7%107% x (2x10%)?
- ) -19 _ 1. -17 - '
0 =79x1 6><1_(1)9 1 26x—11§)_ o C134x10 O
g=2x1-6x10""=3-2x10 _ Eg = E, ¢
1x6-7x107% x (2x10%? b 1 Q9
E, = 3
_ 1 % 1:26x107"7 x3-2x107"° - AmEy 7
47 x8-85x1071 r 1-34x10™
r=2-7x10"2m 1 o
& 47 x8-85x10° gt
1) ><1-26><10"‘7><3-2><10“"
¥
=204 1y r=2-7x10"2m (1) 4
4-7rt0m'027 :




2002 Physics Advanced Higher

~ Sample Answer and Mark Allocation

Notes

Marks

7. (@) Ep=W.d

—;-mvz =ql/ ®

1x9:11x107" x¢* =1-6x107* x 2000 @

v=2-7%10" ms™! {1)

12

' (6) (1) A Vertical acceleration upwards (1)
Constant horizontal speed (1)

.. parabolic path (3

B No (unbalanced) forces (3
. (Constant speed) in straight line

(i)

2% @ = 1-25x10*

TV
E=— =
F=Eq (% =1-25x10*x1-6x107° & =2.0x10""
F=ma

2:0x10° =9 11x10%"%xag B

a=2-2x10" ms2? B

or
F=Eq(§ :%-q )]

=—%ﬂx1-6x10‘*9

002 340
= 2x10"°N

Then as before.

{¢) (1) Force always perpendicular to velocity (3
so directed to centre of circle (and
speed 1s constant) ()

Centripetal alone (9

(i) F=Bgv (§
2x10 P =Bx1-6x107"x2.7x10" D
B=4-6x107"T (1)

mto page (1)

or

Bp=E _1-25x10*
7
v 2-7x10

=4-6x107*T

NB if no direction given
max 2 out of 3

(0=2-65x107 ms™!

gives B=4-7x107T)




2002 Physics Advanced Higher

Sample Answer and Mark Allocation Notes Marks
8. (a) (i) Average force = 3-8+43:47 35'3 +3:7+3°3 | Unit not necessary. 13
=35mN (3
_ 3:5x107° )
B= Ié =5225.05= 0028 (D) B 1
(i1)
Random uncertainty in force = %3--3
=0-1mN @
o . . _ O_ o
%o uncertainty in force = 3.5 X 100=2-9% Accept fractional
0.01 uncertainties
% uncertainty in current = 55 xX100=0-4%(3
ignore (3
% uncertainty in length = % 00051 2% (B
% uncertainty in B=+2-9* + 22
=3-5% (B
Absolute uncertainty in B=0-001 (T) (1) Unit unnecessary. 4
(i) Take more readings of force (1)
to reduce random uncertainty (1) ’ or Vernier callipers (1)
or use longer conductor (1) so percentage .
) , to reduce % uncertainty
uncertainty is smaller (1) in £ (1)
or More accurate balance (1) n <
to give to 2dp (1) 2
() (1) Current parallel to field (so no force) 1
(i) F=Blxn & T = BInAsin@
=0-1x2-2x0-05x20 gcc‘éptaf(ﬂi)
- mut #2 {(—
=0-22N Omit x 2 (~1)
T =Frx2 ? T=Fr() (alone)
=0-22x0-02x2 () F=BI{ ()
= 8.-8%107° Nm 1 Accept explanation based ! 3
(111) Torque is reduced (1) because
perpendicular distance from axle to line
of action of force is less (1) 2




2002 Physics Advanced Higher

Sample Answer and Mark Allocation Notes Marks
9. (o) (- 12V (1) ignore sign 1 {8
() %:4-51&5* (1)  (4-5)As™! 1
- _17.9I _ rdl _
() B =-L% O N E= L% —(O) WP
1 i 1gn violation
12 = -Lx4:5 A@kmax penalty (3
L =@24-3H" 1) - 2
& vV =IR O
12 =0-096xR
R =1250 (1) (Accept 130 Q) 2
(e) -E = %sz ' 6] Check for carry through
= 1x2.7x(0-096) @ EITOTS:
=0-012] 1) 2
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Sample Answer and Mark Allocation Notes Marks
10. () ) V= f4A (3 10
A =90 -0.017m) @
3 (m) (% mark each for inserting
A=0-04m A, f, A and () for + sign
f = 3He Accept cos
® @ O
y = 0-04sin27 (32& +6%J Accept
y =0-04 sin (192 + 370x) 3
?
(i) Intensity & (amplitude)z {d
3 amplitude = I intensity (9 or reduced by factorof 4 | 1
(6) Constructive (1)
Antinode
Destructive
Node } 2
' _ |
@ O f=pxple @
_ 340
= 00xz5tsy O
= 180 Hz 49) Accept 184 Hz 2
(11)  Shift to red end = lower frequency (1) ] )
(longer wavelength) First mark independent
lower frequency = moving away (1)
(longer wavelength) 2
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Sample Answer and Mark Allocation ' Notes Marks
11. (@) (i) R.R, | 9
) Diagram (1, § 0)
Air
v Coating
Glass
Phase difference between R, & RZ is 7 3 If P‘ﬁase changes
: i t (—1
or optical path difference is (%J mncorrect (~1)
. Destructive interference
.. no reflection _ & 2

. A _ 500x107°
@ r=4" =% @

n=1-38 (J data
=9-1x10° m (1)

(111) 500 nm is around middle of spectrum () so
some red and some blue light reflected (§
They combine to give purple (1)

() fringe spacing = % 6] ‘Unit not necessary.

 =0-025m O

_ Axd ¢))

A= D 5 fringes
s give A=5x10"m

_ 0-025%x5x%x10 Tt
2

= 6-3x107"m (1)

[END OF MARKING INSTRUCTIONS)



