2823/01 Mark Scheme - June 2003

1.(a) R.l.or n =sini/sinr {do not allow n=1/sinC} B1
i AND r correctly labelled - i.e between ray and normal B1
refracted ray bent towards the normal B1 [3]

{for direction look for arrows OR i and r shown OR media labelled}

(b) recall of n=c;/c. OR n = speed of light in vacuum/speed of light in air Cc1
¢, = 2.9979 x 108/ 1.0004 = 2.9967 x 10® m s (c.a.0.) A1l
at least 3 decimal places shown in FINAL ANSWER B1 [3]

{n.b. make sure that they divide, not multiply, by 1.0004, final answer is 2.999, still
scores 2 marks i.e. the first and the third.}
QUESTION TOTAL = 6

2.(a) light must be travelling from dense to a less dense material (WTTE) B1
angle of incidence must be greater than the critical angle (WTTE) B1[2]
(b)(i) use of n = 1/sinC anywhere c1
1.sinC = 1/1.5 = C=42° for glass {expect 41.8} A1
2.sin C=1/2.42 = C = 24° for diamond {expect 24.4} A1]3]
Simple recall of 42° for glass scores 1 mark
(i) more TIR(s) in diamond, (hence more sparkling possibilities) (WTTE) B1 [1]
{allow "greater dispersion of light in diamond" ; reject "C is smaller for diamond"}
(c) Fig. 2.1 correctly completed with refracted ray bent away from the normal B1
Fig 2.2 correctly completed with TIR shown B1
'quality of drawing mark' for Fig 2.2 if angle of refin = 40° judged by eye or stated B1 [3]

Look out for ecf from (b) (i) for full marks : e.g. if C4 > C4 diagrams will be reversed

if Cq < 40 TIR in Fig 2.1; if Cy > 40 refracted ray in Fig. 2.2; if no TIR shown award quality of
diagram mark for a 'realistic’ refracted ray being drawn: e.g refracted ray drawn close to
interface if critical angle is just greater 40°.
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QUESTION TOTAL= 9
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3.(a)(i) Correct Substitution into n = Gl/c = Speed of light in fibre = 3 10°/ 1,57 C1
Speed of light jn fibre = 1.91 , 10° ms-1 C1
time = distance/speed = 500/1.91x1 0%= 2.62x 10 s A1 [3]
{allow 'gcr for 1 mar fo Simple yse Of t = dist/ygy- €.9. t = 500/3x108 = 1.67 x 107%;)
(ii) some light wijj (undergo TIR and) follow g 2ig-zag Path (WTTE ) B1[1)
{do not allow ‘Multipath dispersion’ as an explanation}
(b) Any valig Mmethod of Correcting Multipath dispersion stateq: e.g.
Monomode (or very thin) fibres B1
{also allow Step index Or graded index fibres)
Valid explanation of chosen Method: ¢.q. Monomoge fibres are S0 thin that
Mmost of the light follows the Same path (WTTE B1 [2]
{allow ajj light enters at the same angle}

4. (a) diffraction:

bject (W7 TE) - B1[1]
(b) correct diffraction diagram showing:
Plane wayes approaching AND Central plane Wavefronts €Mmerging B1
limiteq Curved edges B1
Exampies of what to accept ang What to reject:
v v v v X
X v X X X
N Al 17~
Wavefronts Same distance apart on both Sides B1
stated/iabeiied OR Severely judged by eye [3]
(¢) amount of diffraction INcreases a4 slit is reduceq B1
(when 831) no plane aves €Mmerge OR Wavefrontg become circuiar/semicircies
waves trave| in all (fon/vard) directiong OR slijt becomeg a point Source B1 [2]
{allow good diagramg for maximym Marks}
| QUESTION ToTAL = 4
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(b) (i) 1.0ne cycle represented by 2cm (stated OF implied) c1

period = 2 X 0.2ms = 0.4ms = 40x10"s (0.0004) A1 (2]

0.4s and this scores 1 mark}

{a common mistake 1S
2. Frequency = 1lperiod
= 1/0.4ms = 2500 Hz
ok for ecf for cand's value for the period
speaker OR in phase OR zero path diff. B1
B1 2]
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(i) 1 First minimum corres!
Wave\ength = 8=13.6cm =0.136m
{cm. used in the question SO allow 13.6cm if candidates change unit,
otherwise penalise 13.6m but allow ecf for calculation of vin 2.
2. use of v=fAa=> V= 2500 X 0.136 c1
y=340mM - ' _ A1 [2)
Give full credit for ecf for cand.'s value ofrandf €8 f A=136m V= 34000m/S
iff= 25HZV = 34m/s poth scorng 2 marks
QUESTION TOTAL = 14
6. (a) string is p\ucked (WTTE) B1 1l
Allow nyipbrate one end (with other end fixed and adjust tens'\onlfrequency)”
811l

(b) fundamenta\ wave pattern correctly drawn on Fig 6.2
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