(&) d snwbu = ™M) [1 Mark]

Q(ow N M)\D [ 1 Mark ]

A
18 ¢
NS y = 4.800x - 0.005
16 r 14.40
14 O
12 | '
= 9.59 ..
g 10 @
=~ 8 } '
6 4.79
4 L O
20.00_
0 (3-" 1 ] L 3
5 0 1 2 3 4
m

Plotting x against m: 2 Marks

Both Axis Labels: 1 Mark

Both Axis Titles + Unit(s}: 1 Mark

Data Labels: 1 Mark

Data Points: 2 Marks

Linear Line: 1 Mark
> 70% Graph Area: 1 Mark; > 50% Graph Area: 0.5 Mark; Zero otherwise

-0.5 Mark for each of the missing/incorrect item above,

but minimum is zero mark.

Subtotal: 9 Marks 4.7 <= Slope <= 4.9 : 2 Marks

4.6 <= Slope <=5.0: 1 Mark
Zero otherwise

S_LO?J? = L\-.% ChA a = 3.?3'2_5_}le [1 Mark]

= AD = LR CA Nugdos¢ njf Seexgs,

Q — BQB L/NM [ 1 Mark ]
(529%8N (0.2) =~ 4

L. R con



mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
4.7 <= Slope <= 4.9 : 2 Marks 
4.6 <= Slope <= 5.0 : 1 Mark
Zero otherwise

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
1.


O3 \ :3—

X
M=o ; 157 Tl o .‘ Am_ = O ona ! Mark]
M= T By,= (%, Xin= 5. R [1 Mark]
M2, =203, M= 1220w T
M'—“ *2, G = 3%%“1. Xm = 20.Qem M
M=t B =LA X =35 lcm
m=rs Bam= 17 Xa = T R

]
-0.5 Mark for each of the incorrect or missing answers.

NTo thel X & Momsuied Sow Ro 2ece  o@uC

d‘\?ﬂ?ﬂxﬁ&ﬂ hgnm _

Withm=-1,-2, ..., -5: 1 Mark



mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
With m = -1, -2, ....., -5: 1 Mark

mhchan
Typewritten Text
-0.5 Mark for each of the incorrect or missing answers.

mhchan
Typewritten Text
1.


(e)

Diffraction Order Wavelength Om Xm
0 All Wavelengths 0 0 | [ 1 Mark]
+1 400 nm +6.9 +3.6 cm [1 Mark ]
700 nm +12.1° +6.5 cm
+ ° +
2 400 nm +13.9 7.4 cm [1 Mark ]
700 nm +24.7° +13.8 cm
+ + ° +
3 400 nm +21.1 +11.6 cm [1 Mark |
700 nm +39.1° +24.4 cm
+4 400 nm +28.7° +16.4 cm
[ 1 Mark ]
700 nm +57.2° +46.6 cm
+5 400 nm +36.9° +22.5 cm [ 1 Mark ]
700 nm / /

Withm =-1, -2, ..., -5: 1 Mark

Note: There is no 5" order diffraction for A=700nm, but there exists a maximum wavelength

of light (666 nm, xm — ) with the 5% order of diffraction.

Continuous diffraction: 1 Mark

M=o wm=\ M= M= = = L
AL N
j } ‘ l L ‘ I
il f ,. ?
T T iHeS ' ;
S .
K © ‘ | :.!"'_'_"
hemy 2o |
[ g, h/\ =5 LJ"‘!-QUCM
205w

Diffraction order from zeroth to 5th: 1 Mark

Note: m = -1, ...., -5 diffraction pattern is not shown for clarity. The size of zero order

diffraction depends on the dimension of the incident light.

(flm=1 [ 2 Marks ]


mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
Continuous diffraction: 1 Mark

mhchan
Typewritten Text
Diffraction order from zeroth to 5th: 1 Mark

mhchan
Typewritten Text

mhchan
Typewritten Text
With m = -1, -2, ....., -5: 1 Mark

mhchan
Typewritten Text
[ 2 Marks ]

mhchan
Typewritten Text
1.


[ 1 Mark ]

1
\R) tan G.CT_b =
J

L
D

A =
i s s e 0 IS

= N

",@ Tan \0_‘\_‘) = (D —t&,\gg‘) + L [05Mark] . \

D NS s sale

D T(m VL\\O = )*&V\efﬁ -+

-‘9 ) = Lo Repy MK

Q\”) Moom S:Pp.'c_.\\'(aﬁ RosRaT =  3co hwm [ 1 Mark ]

Fer2 (o9 P?mos

= O. LC! Nin / [‘D\I’K‘DQ [ 0.5 Mark ]

_Q‘T‘\Q__‘bfw Yesohe  the  Trowumhshac

;—V\.O._R ‘ [ 1 Mark ]



mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 0.5 Mark ]

mhchan
Typewritten Text

mhchan
Typewritten Text
[ 0.5 Mark ]

mhchan
Typewritten Text
1.


(‘7) % = {4 eV
>\8 = 2% = .69 M [1 Mark ]
Lt b

=> A< L oq},w\} (“f}k‘_ com  bo (X‘C&A&:\ [ 1 Mark]

[0-5-Mark] F-Mark]
\J_r,) )\ WMo = 2% T% = QXX%(@@W <
‘ 1.16
XK R
7500
- b 1 Mark
&) T o 1T | :
= (5.63 X&) (250e)" [08Mak]
= 2.2\ x (0% w/pm  [1Mak]
P
o) a = o [1Mak] C = o [1Mak]
b = L.oG yw, [1Markl d = vy [1Mark]
/
\e) Ted iov oF__ ) Fmiss on_°

M

o
T Co,x) = |, LCNAX  [ivak]

vs)
[ LAY N

JO AN A VA

= {i\ LOD AN [ 1 Mark ]

SIE

5T
N

= f LC) (T [ Mark]

o GT’S
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[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 0.5 Mark ]

mhchan
Typewritten Text
[ 0.5 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
2.

mhchan
Typewritten Text
XXXXXX
2500

mhchan
Typewritten Text
XXXXXXXXXXXXXXXX
1.16 um


2.
Full mark in Part (g): 6 marks

Label: F(0, lambda): 1 Mark

\“? > 12

y = 8.33E-13x3 - 2.98E-08x> + 3.62E-04x - 5.49E-01

R?=9.99E-01
R Dereeen F WP Daverrnes B @
"""" @_,...---@ i‘—'—,
- |
0.8 0.5 Mark for y-axis LT —
5 e ‘
0.6 @ All the scatter data points: 2 Marks |
' o Missing 1 data point: -0.5 Mark, but minimum mark is zero. .
'@-" Plot area > 70% of graph paper: 1 mark
04 . .
, |
& |
0.2 e
o 0.5 Mark for x-axis Label: Lambda x T: 1 mark ‘—
0 SOOI S S ST S SR WOSUE SOy SR FAVURU HOUSUUN UUUOR RS SUORPOR TIUO) JOPUOTODNE VNS SUSSUUE NS SO S PO SOu: VPRSP AR JYRTINE S (PSP EESEL S SN PSS St
1600 3000 5000 7000 9000 . 11000 13000 15000 ,‘
A %\TTM?TM_@M.(; S
= 3 | : \ [0.5 Mark ] / ¥
\Q) D=3 of &

’ ' ¢/ 37.3em / \

A Tigeh fom / N
O o Lo9pwen. / Soloe G \

[0.5 l\'/_l.arli\] [o.iyik] [—C_)ifMark] ' Lo
OTY 21% o~
L=\ e LON) s S0 db_n
o o Jo n_~ [1Mark] ¢ ,~
ko) I k
= [ W | [ [ con i dvn dch)\ M
- o | <o Jo /"
© 3
_ fcﬂ‘ L) "‘ 2T S\\&%"% 0‘% [ 1 Mark]
© - L 2 j
©

‘ r‘&c‘\ T L(>\> 0\'7\ [ 1 Mark ]

I

L%Jc

A4 N\ = (o} (Trg'-oo) = o [1Mark]
2 T = (qu },LM\} (‘1‘560\(> = 32T }k\V\K [1 Mark]



mhchan
Typewritten Text
All the scatter data points: 2 Marks
Missing 1 data point: -0.5 Mark, but minimum mark is zero.
Plot area > 70% of graph paper: 1 mark

mhchan
Typewritten Text
Label: Lambda x T: 1 mark 

mhchan
Typewritten Text
Label: F(0, lambda): 1 Mark

mhchan
Typewritten Text
0.5 Mark for x-axis

mhchan
Typewritten Text
0.5 Mark for y-axis

mhchan
Typewritten Text
Full mark in Part (g): 6 marks

mhchan
Typewritten Text
[ 0.5 Mark ]

mhchan
Typewritten Text
[ 0.5 Mark ]

mhchan
Typewritten Text
[ 0.5 Mark ]

mhchan
Typewritten Text
[ 0.5 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
2.


2

( q\ E}.\_\M( &.\— ) Best solution, more marks.
"(J ! 7

"o

P a\\éﬂom?aD Bt ( el ocdsc)

[ 3 Marks ]

3 z

- 3 -8 Py
\g = .3axia X7 - 2.93Xlk K 4 E-Gl‘ﬁla%x
— 5.4 x5

%-\“V\KQ >\_T = 29425 ;)MMKI

=> F (Q 1 “'QQ\ - -0-2‘3\ L Mark]

S Vesinur, Cigne, = 2500 (0
d’ [

DR \ir)

Lingoe  Roafssionn, Fot of ko Qe 4 dshe .

.Gt x__[ESu' X = 3.0 Kis

[
w = A [1Mark]
d

\

Stae AT 2X 05w K.‘

S F (o, te9) = soaie (0

S NMosdmm g\?ﬁc{om% = 3—‘.6?.., [1Mark]

< 0.7

| y = 1.91E-04x - 3.04E-01 8
06 !

05 ° .

0.4

03 \

0.2 |

0.1 |

¢

1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
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[ 3 Marks ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
Best solution, more marks.

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
2.


e
d

OR. 5\5 Soso.(\ et (e _ -

0210 € Fo tog) € .25 VN

[1Mark] -

Mok s ofRicione e wiilloe, @«Qd_t\j,_

(o)

[ 1 Mark ]

£ = (s 1@ (o231) (. 36_’&‘&\,58) (75e0)T

2
X T (o.0%)

= \ODQN

MCow S E L (osoWw Mk

\‘\"\} BCM\J\ Pm %“_5(: [ 2 Marks ]
= —-"l'l\ Tt
Gy b= [ 0T [ 1) esh s dp g A
g’ Veo.R Jo o ’
= " () gy (e
. Seg
N X = (o.2)(2500) = 2000 g [HMK
Do T = (19) (Boe) = 5o g N

[ 1 Mark ] [ 0.5 Mark]

[ FCo ly) — FCQ_O.‘&\mﬂ E:T“P-\_T(\D‘QE\L
- 2 y, - 7

[ 0.5 Mark for substitution of numerical values correctly ]

i

|
W
1L {ecex — o v 6LF0R) (5. xm2) (20
=t ' \T(D&_‘?)L

il

SN EELGA



mhchan
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[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 2 Marks ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
[ 0.5 Mark ]

mhchan
Typewritten Text
[ 0.5 Mark for substitution of numerical values correctly ]

mhchan
Typewritten Text
[ 1 Mark ]

mhchan
Typewritten Text
2.


3(a)

mv; + MV, =mv, + MV,

1 Mark
lmvi2+iMVi2=£mvf2+1MVf2 L1 Mark]
2 2 2 2

m(Vi —Vi)=Mly; _Vi) c
= 1M
m(ViZ—VfZ ~M sz_viz) [ ark ]

= (%-V)=—-v,-V,) [1Mark]

(b)

Step (i) Balls drop from rest Step (ii) Right after hitting the ground, both balls move

Q

downward with speed v = (2gh)*?

[1 Mark]

v = (2gh)Y?

Step (iii) Right after bounce off the ground, the Step (iv)
relative speed = 2v.

[1 Mark] 3v

Relative speed = 2v
P Relative speed = 2v




Step (iv)

After bounce each other, from Result (a), the relative speed is 2v. [ 1 Mark ]

The speed of the basketball is essentially equal tov (M >>m), [1 Mark]

Vi - v = 2 Eqn (Q3.1) [ 2 Marks ]
— — ——
speed of tennisball  speed of basketball  relativespeed
after collision
= v, =3v [1Mark]
Conservation of energy to find the height (H’) that the tennis ball bounces:
1 2 .
Em(3v) =mgH [ 1 Mark]
2
o _9200) _gn (1 Mark]
20 29
The height (from the ground) that the tennis ball bounces:
H=9h+d [ 1 Mark]
(c) Inductively determine the speed of each ball after bouncing off the ball below it.
From Eqn (Q3.1),
Ball 2 and Ball 1: V, —V=2V,,where V=,/2gh [1Mark]
BallnandBall(n—-1): Vv,—-v=2v_ , [2 Marks ]
= V, =2V, +V For those students who cannot write the general form v = (2" —1)V,
partial marks are given for v,, v3, and vs:
= A :(2” —_’]_)v [ 3 Marks ] v, =2vi+v=3v (note:vi=V) [ 0.5 Mark for v; and v, ]

v3=2(2vi+Vv)+v=4v;+3v=7v [0.5 Mark]
Vg =2(4vy +3v) +v=8vy+7v=15v [ 0.5 Mark ]

(d) Conservation of energy to find the height (H,’) that the nth ball bounces:

%m[(z" —1)\/]2 = man’ [1Mark]

RN G
9

2

Hn:[(Z”—l)\/]z_'_D [1 Mark ]
29






