Mark Scheme

Q1.
it Acceptable Answers Additional guidance Mark
Number
s  The resolution would be the
same but the distance
measured 15 greater
Or
The uncertainty would be the (1) 1
same but is divided by a
greater length
Q2.
Question Answer Additional Guidance Mark
Number
. 3
e calculates 8 = 24° and d = 3.3 x 10~ m | Example [?ggcalmlanon
- . m
® use of ni = dsind tand = . g = 24°
e 67— 68x10"7"m
_1x107® —6
d = e 33x107"m
e ,
1= 3.3x10 zmxxm24 — 678 nm
Q3.
?quesrimll Acceptable answers Addirional guidance Mark
Number

» measure distance from grating to screen

[ and from centre to dot x @)

* usefanf=x//[to determine & (1)

(=]




Q4.

Q5.

Q6.

%LL:EI;EE:II Acceptable answers Addirional guidance Mark
Axes with labels (1)
scales (1)
: L)
glots :::]} MP2: scales only in 1,2 4.5 and must
line of best fit cover at least half of paper
MP3: a2 mm square folerance, check
all points 4
Question Acceptable Answers Additional guidance Mark
Number
Usze oftan 8 = % (1) | Example of Calculation
Use of = 1/300 d= 1.1{3{][] % 10%3m~1)=333
Useofnd =dsind EB x 10 1_111135 _
A =530 (nm) with conclusion (1) g =tan™" —-=18.65"
green _ 333 x10°mx sin 18657 _
A > 532 % 4
1077m =532 nm
Green




fleool Acceptable Answer Additional Guidance Mark
Number
(a) ¢ use of nA = dsinf@ (1) | Example calculation
d =650 x 10 m / sin 19.9°
e use of 1/d (1) |=1.9x 10%m
1/ 1.9 x 10°°* m = 520 000
e 520 000 lines per (1) | lines per metre
metre (3)
DibistlnL Acceptable Answer Additional Guidance Mark
Number
(b) s measure angle for first (1)
order on either side
and divide by 2
o if there is a zero error it (1)
will be eliminated
OR
* measure a larger angle (1)
o this will reduce the (1)
percentage uncertainty (2)
Q7.
Question Acceptable Answers Addirional guidance Mark
Number
(i) Any one
* Monochromatic or small range of
wavelength / frequencies
+  (Coherent
+ Little divergence of wave over a 1
distance
*  Produces plane wavefronts
(i) * 4 =0005mm or use of 4 (1) | Example of Calculation
= (1) |d=——=0005mm

200 mm™?
Use of tan to find &
Use of ndi=dsind with n =3
A=5.4 %1077 (m)
Concludes that the laser light is
green
Or
conclusion consistent with their
value of 4

(1)
(1)

(1)

z00 mm 1

1 fL0Zm

6= tan*(‘o—)-188°
2.0m

. (5%10"°m)xsin18.2®

A=
3

=537 x
107 m
so light is green

n

Q8.




Queshm.} Acceptable Answer Additional Guidance Mark
Number
(i) » setup diffraction grating at right An annotated diagram could score
angles to light from laser (1) | these marks
Or setup grating parallel to screen
+ measure the distance between the (1) I\'IP?». accept between other correct
diffraction grating and the screen specified orders.
» measure the distance between 1st 1)
order images on the screen 3
QUE‘S‘ID]:I Acceptable Answer Additional Guidance Mark
Number
(ii) A MP4 dependent on MP3
* useof q’sm g =ni _ ) (1) | Example of calculation:
* Calculation of one of the diffraction (L)
angles (for any 1) o 656.2%10"m
*  Attempt to calculate a difference inthe (1) | %% = 755770
angles
- 8 =17354°
Or statement that the two angles are ! P
very simmlar s g, = —6'263'0 _ l?ﬁ m
*  So (accurate) measurement would be L) 22x10"m
very difficult o6, =17.348°
Or the difference in wavelength could ) . s " 4
not be determuned with this grating - Ag=17.354"—17.348" =0.006
Q9.
Ouﬁnm.l Acceptable answers Additional guidance Mark
Number
+ measure distance from grating to screen
1
{ and from centre to dot x @
+ usetané=x/!to determine & () 2
Question Acceptable answers Additional guidance Mark
Number =
*  Axes with labels (1)
» scales (1
: 1)
* glots ‘(:]} MP2: scales only in 1,2 4.5 and mmust
* line of best fit cover at least half of paper
MP3: a2 mm square tolerance, check
all points 4




%ﬁﬁg:: Acceptable answers Additional suidance Mark
+ calculation of a gradient
(1) Example of calculation
* use gradient =4/l @ - a0 e
aalent =———= a.
« used=0.001/300 e 0.76
1)
5 0.001
+  wavelength=63 = 107 m (1) 00— 526 % 4
wavelength =6.3 * 10" m 4
Q10.
Question i Additional
Number Acceptable Answel Guidance Mark
(a) » laser light (1)
should not he
aimed directly
into the eye
* as concentrated (1)
heam can cause
damage to the
retina
(2)
ArEeom Acceptable Answer Additional Guidance Mark
Number
(b)(i) EITHER Do not award repeat
» all x values should be readings, not appropriate
recorded to the same in this experiment (1)
number of decimal
places, so x> and x4 are
incorrectly recorded
(1)
OR
« all processed data should
be recorded to the same
number of significant
figures, so sin A for x1 is
incorrectly recorded
(b)(ii) £ tand =~ 0 - 279 Example of
* useortamv=—o [0 =22.97] (1) | calculation:
tand =—0'?41 =0.423
+ sinf = 0.390 (1) 1.75
L 8=229°
- siné = 0.3899 (2)
(b)(iii) | point plotted correctly and bhest (1)

straight line drawn through points

(1)




L) Acceptable Answer Additional Guidance Mark
Number
(b)(iv) 51'116-?=E, so gradient = A (1) Examnli_' of calculation:
d d = —=333x10"m
3=107m”
gradient = 0.194 (1)
use of d = 1/number of (1) ]| 1=333x10"m=0.194
lines per mm =6.47107"m
(5)
d=3.33 x 105 (m) (1)
L=6.5%107m (1)

Question
Number

Acceptable Answer

Additional Guidance

Mark

(c)

An answer that makes

reference to two of the

following pairs:

s use a Vernier scale to
record x

« so that data to the
nearest 0.1 cm could
bhe obtained to reduce
the percentage
uncertainty

* use a larger grafing to
screen distance

+ so that all x values
would he greater to
reduce the percentage
uncertainty

« measure from nth
order on one side to
nth order on the other
side

+ so that the distance
measured is larger
hence reducing the
percentage
uncertainty in x

* use a grating with
more lines per mm

« so that values of x will

he greater to reduce
the percentage

uncertainty

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

Do not award
repeat readings, not
appropriate in this
experiment

(4)
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