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1. ABRoARY S % 2 CEERTFOFRZRTRVWITEEA.
Don’t open this booklet until the examination.

2. LT 077 ncik, HEOHEMRE MEMALE] LEROEMME 18E2
BLIT
For the “Graduate Program in Optical Engineering”, you must take the compulsory
subject “Geometric Optics” and an elective subject for specialized subjects, which
has been specified by your prospective advisor.

3. [pb[slgcor~cicEEL T EE
Answer all of the questions.

4, SRIABE L cPloEREEA, ZhZNICZRES, SBRMBARK
UREHF T ZEAL T E T W,
Each answer should be written on the corresponding answer sheets. Write your
examinee number on all answer sheets.

5, HMEMATHRE, BERKEZETERLE . FBRMREER R T LT
Answer sheets are collected after the exam. Please take this booklet home after the

cxanm.,
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DT ORRMICH LT, METHL.

Please answer each of the following questions.

(1)

(2)

(3)

AR OEEEBBLE A ] m »5[B ] mThs. HEFOKOMEE
R 305knd 5 &, WRLOBREE, THz 7»5[D | THz D
BEIChs. [AD [D] Mgk, £FL, TH& IZ100125k~LY
ThD.

The wavelength of visible light is approximately from about nm to
nm. If the speed of light in a vacuum is 300,000 km/s, the frequency of

visible light ranges from THz to @ THz. Provide the to [D]
Note that THz stands for 10 1? Hz.

TEEIRIC T 5 L AORBBRITEBN R G EED. RO
EAND LV ADDDFEBARNT LY 1 REEE LR, Tz
EWVWO. Ef, ThEMETDIHEZONTHET L.

Imaging in the paraxial region by a lens creates an ideal image. When the
conditions of paraxial rays are not met, they do not necessarily converge at a
single point.

What is this called? Additionally, please explain how to correct this.
ADIRIL, AL KRBED L XERIC L - THRE LI R OG % R

LTW5, EERIEOESRIZ, IROBTS 100mm, ZEAIZEREL 25, T4
iR EBHBOBRWVICOWTIHHAL, 4 0L I RBEOL L XA
HREeNTIE L VW EES L.

The human eye forms an image of the external world on the retina through the lens action

of the cornea and the lens. In a normal eye, the near point is 100 mm in front of the eye,

and the far point is at infinity. Explain the difference between myopia and hyperopia, and

specify what type of lenses should be worn in glasses for each condition.
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K1IiZmT L5, EAYY XAZHAWSREEEZD. BEAT) XA
4,5 30° TREXHAF L. UTOMWIER L. 270, ER0OER=R
121.000 &%%. BATYXALADH T AOEHRIZE 2 75 0. 005 F THAHH
Hr k.

As shown in Figure 1, we consider a spectrometer by a right angle prism. The

sunlight is incident on a right-angle prism at an angle 8 of 30°. Please answer the

following questions. Note that the refractive index of air is taken to be 1.000. The

refractive index of the glass of the right-angle prism can be read from Figure 2 up to

0.005 precision.

(1)

(2)

(3)

(4)

&K 400nm OF, $EE 500nm OFE, 600nm DIROBEHFHEIINL BAs,
X2 D77 7hbiHAMRo TRE,

What are the refractive indices of blue light with a wavelength of 400 nm,
green light with a wavelength of 500 nm, and red light with a wavelength of
600 nm? Please read and show them from the graph in Figure 2.

AFEE 4, HFAAE 7., ANRIOBHIE mn, HNEAOREITE n
L, ThbDOBERETRE.

When the angle of incidence is &1, the angle of refraction is &2, the refractive
index on the incident side is »1, and the refractive index on the exiting side is
n2, show the relationships among these parameters.

RFEWRABTHLE, &, RIBITDITY XLhoDOHABEEZRD
X.

Determine the angles of refraction from the prism for the representative colors
blue, green, and red.

(3) EZZEb LT, BREIMIIFEL RERSINTHRETELIDON

B &

Based on the answer to (3), explain why rainbows are colorful.
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Fig.1 Incident and outgoing beam in prism
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Fig.2 Refractive index in glass

600

CLTHATAEABRBRTREZAMRAT 2. 1) FOERRVESRIIANEALEETSZ L
The trigonometric functions to be used here are as follows. If there are no exact values, estimate based on
the values before and after.

sim' [ 0.10 | 015 [ 020 | 025 [ 030 | 035 ] 040 | 045 [ 050 | 055 | 0.60
[ 5.7° 8.6° | 11.5° | 144° | 17.4° | 20.5° | 23.5° [ 26.7° | 30.0° | 33.3° | 36.7°

sinT [ 0.760 | 0.762 | 0.764 | 0.766 | 0.768 | 0.770 | 0.772 [ 0.774 | 0.776 | 0.778 | 0.780
g | 49.5° | 49.6° | 49.8° | 50.0° | 50.2° | 50.3° | 50.5° | 50.7° | 50.9° | 51.0° } 51.2°




3

X3 EMEORERTHL. UTD (7) ~ (1) &, tHIGLWSERE
A, ¥z, (@) ~ (f) 2HDBICHELWEES AN X,

Figure 3 is the imaging system of a microscope. Select the appropriate words for (77) to

(4). Also, fill in () to (f) with suitable words.

HEEE Y, BB L 72wy Y 7 (sample) PQ 25 #L v X(ob)) TR T 3.

LoREPQLL(F) EuER Euhk BUESR BER| & k5.

ZNEBERL v X (eyepiece) T (1) EUER, EIER, FTER ATESR

LLTCH VY INEBBETE D,
The microscope magnifies the sample
PQ that you want to observe with the

objective lens (obj). This image becomes

P'Q' as,

|(7’) real inverted image, virtual erect image,

|real erect image, or virtual inverted image.|

This is then observed as,

|(4’ ) real inverted image, virtual erect image,

lreal erect image, or virtual inverted image]

through the eyepiece.,

XL XOEFEERL IR,

The lateral magnification of the objective

lens fo,
(a)
P o= (b) (),
BRL v XOHEEEL. I,

the lateral magnification of the eyepiece lens S,

3 BMEONFER

Fig.3 Optical arrangement of a microscope
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& B,

L, MLV AOERF, TORREEE H, SEERRLFTN I NYL

v ZAD% 5 BRI OREE TOMME Dy, IRV Y XOERF., ZOER
BEMEL LB, 2L, MLt mm, BIGOMEEL % 250mm & § 3,

Using the focal point of the objective lens Fo, focal length f, the distance Do from the
back focal length of the objective lens to the real image, and the focal point Fe and focal
length f; of the eyepiece lens, fill in the following expressions. Note that the unit is mm,
and the distance of distinct vision L is set to 250mm.

BEXb, WBEOEEL I,
The magnification of the microscope j,

ﬁ:Boxﬁez (d) (3)

WL vy AoBO% (NA) % 0.6, RFEOHKRE 500nm &$5L, 2oL
VRADNREER] () |E B, Liedt>T. C ONTEHIEE A v CHlE LB
TEBH, VAAMRERBC LATE NI ENTRR S SBT3 &,
| (f) X33

If the numerical aperture (NA) of the objective lens is 0.6 and the wavelength of the light source is

500 nm, the resolution of this lens is@. Therefore, explaining why bacteria can be observed using

this optical microscope, but viruses cannot be seen, based on the diffraction limit, results in

| (6 !
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1. RREHBOSRPH S E THEMFOFEZRTIINITEEA.
Don’t open this booklet until the examination.
2. RIFES0 T 7 LT, VECEMHE EMEE] LiBROEM
MEIBEEZRBRLET.
For the “Graduate Program in Optical Engineering”, you must take the
compulsory subject “Geometric Optics” and an elective subject for specialized
subjects, which has been specified by your prospective advisor.
3. [ n[3jEcoT~TicEE LT EEW.
Answer all of the questions.
4. BRIFABREAE I LICHIOBEARE R, ThEICZRES,
REBRH B4 RUMEFRSZREALTIIZEN,
Each answer should be written on the corresponding answer sheets. Write
your examinee number on all answer sheets.
5. RBRETRIY, BEAELETRERLEY, RBRHAEIELRF>TL
FEENN,
Answer sheets are collected after the exam. Please take this booklet home after

the exam.
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1 Let the Fourier transform of a function f{x) be defined as
Flw) = ffooo fx)exp(—iwx)dx

LEEL, FOWT— ) EHME
and its inverse Fourier transform as
flx) = % f_°°m F(w)exp(iwx)dw
THET. UTOERMTEZLRIV.
Answer the following questions.
72iZL, a, b, cIEXEHETHY, a>0L75,

Here, @, b, and c are constants, and a > 0.

() f(—)D7— ) =W ERDZEN,

Find the Fourier transform of f{—x).

@) Fla)D 7Y =EHHPF (L neOEn R LA S,
Show that the Fourier transform of f(ax) is given by iF (2)

a

(3) flx — b)D 77—V =B Pexp(—ib)F(w) & 72D L BR LRI,
Show that the Fourier transform of f(x — b) is given by exp(—ibw)F(w).

@) fQexp(icx)D7— Y ZEEMPF(w — )LD T EZR LRIV,
Show that the Fourier transform of f(x)exp(icx) is given by F(w — ¢).

(5) F(xX)cos(ex)D7— Y I’Eﬁ?}ﬁ?ﬁwc‘: B EERLEIN,
F{w—c)+ F{w+c)

Show that the Fourier transform of f(x)cos(cx) is given by 5




7 VRN — T L— | (FZP:Fresnel zone plate)ix, [E.0FIROomH:
RO2EFT2R%FERFTHS. Figure HRT L O, BRFIZBWT
BERAOVTER ZFZIPICREILANT 55625425, ZOFZPOXE
2 5ndk B OREE O E CTOER X, FZPOPLCHLESFE TOE

B VT,

= W
TREND. rEEOHWHEDOOFOILEP ) OFE TOEMEL, TR
T, ALon, & fRRETDH L E, ITOBRMIZEZ IV

A Fresnel zone plate (FZP) is an optical element consisting of concentric
circular ring-shaped apertures. As shown in Figure 1, consider a plane wave
with wavelength A incident perpendicularly on the FZP in air. The radial
distance 1, from the optical axis of the FZP to the center of the »-th ring is

given by

™= W
where f'is the distance from the center C of the FZP to the focal point F.
Let L, denote the distance from the center of the n-th ring aperture, Py, to the
focal point F. Assume that A&f and 7, < f. Based on these assumptions,
answer the following questions.

. |
|
A
> L
rn
- C F
A _ f
o
I
Figure 1



() LECHIEL XL T BRIz b b, Z2EERMEFRICHKIE L D,
Bl &R &0,

Even though the central position C is blocked, explain why light still reaches the
focal point F.

(mIﬂ«1@&%&+sz&§ﬁﬁ@ﬁo:k%ﬁbf,h—fz%ﬁﬁ
DD EERLREN,
Using the approximation v1 +e= 1 +§ for |g] €« 1, showthat L; —f =
holds.

I

@) FHEDIEEIE AV Tl — Ly # SR DT LR LSV

Using a similar approximation, show that L,.; — L, = % holds.

4) BEFICB LR BDE D L 3IXT 312, WHHoZUToLs60
ﬁ&fﬁ%fhiiwm?

To ensure that the light reaching the focal point F interferes constructively,
which of the following methods should be used to block the ring apertures?

(A) 1B EIEWT D
Block every other ring (i.e., alternate rings})
(B) 2 0B & ITEWTT B
Block every third ring (i.e., every two rings)
ELWHFEZBRY, ZOBAZRAREW.

Choose the correct answer and explain your reasoning.

(5) # & 450 nm TR U THESFERE 9O mm & 725 & 9 IKREH S W FZP T,
& 600 nm OYEAF Lic b &, BREHLIOmMM 1LY bELSRD
B, TR BRI RDIN?EOEBAEZERZRI V.
A Fresnel zone plate (FZP) is designed to have a focal length of 90 mm for light
with a wavelength of 450 nm. When light with a wavelength of 600 nm is incident
on this FZP, will the focal length become shorter or longer than 90 mm? Explain
your reasoning.



2ROH T ABOPAFTRD — 3 CEAT 5 & ) KRB SN TV .
3 | BAOTRE, FROTRICH L CERB0Gad)D/ S RAETET b
NTEY, MEORICELS STHRoZEREBHREREIN TS (Figure2

) .

B ERADETES LEADEEICAF L TWS., 28, EIERD L
HR L O THEREO TEHICIERASIEa—F ¢ 7B EEShTEY,
INLDOETORFNIIERTEZ LD LTS, oL X, LITORMW
WCEZRIW.

72720, 8B4/ ENWE LT, SRR meETchd b0 L
5.

Two parallel glass plates are arranged so that they are in contact at one end.
The upper plate is slightly tilted with respect to the lower plate by a small angle
# (in radians), forming a wedge-shaped air gap between them, as shown in
Figure 2.

A plane wave with wavelength A is incident vertically from above. The upper
surface of the top plate and the lower surface of the bottom plate are coated
with anti-reflection layers, so that reflections from these surfaces can be
neglected. Under these conditions, answer the following questions.

Assume that 8 is sufficiently small to allow approximate analysis.

E;_ ) P

Xn

Figure 2

(1) BRABEET B &, FATER QBRI AT 2R S —E DM THR
NDZ LRI N. Zhil, EORBEETLE D LETHTS
TeDIZEL L DE, KORNREBICEE LTHALZEW,

When observed from above, dark fringes appear at regular intervals, parallel to
the contact edge of the parallel plates. Explain which light rays interfere to



produce these fringes, paying particular attention to the reflection paths of the
light.

(2) BRI Z 0 &R & L TEMEE D n & B ORFRE CORENY, 22 2
.
Taking the side near the contact edge as the 0-th fringe, let x,, be the distance
from the contact edge to the n-th dark fringe.

(A) BB, BRI B ERBOESh, Fx, LOFANWTRLARZIW,

Express the air gap thickness h,, at position x,, in terms of x,, and 6.

(B) BElEx, % A LOFANTELARE .

Express the distance x,, in terms of the wavelength A4 and 8.

(3) 203F B ORARE TOMEBED 10 mm Thoz 95, BRICAWEZXED
BEF 500 nm £33 L%, EHHA0 rad)ZRD L.
Suppose the distance to the 20% dark fringe is 10 mm, and the wavelength of the
incident light is 500 nm. Calculate the wedge angle 6 in radians.

(4) TR DO TR OBE L7k, SRhIidls < RAadh, The
bR RAD0. ZOEBALELETHALRZS .
When observing the parallel plates from below, does the region near the contact
edge appear bright or dark? Provide an explanation based on the interference of
light.
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REBREWMAICUT 2 X BATLEE 0,

Please read the following instructions carefully before the examination begins.

[EEZFEE (Instructions) ]

1.

HEFROAKDY S 2 3 CHERTOREZRTITWTFEEA.

Don’t open this booklet until the examination.

IS0y 7 A0, HMEOEFRE MBAEE] LEROFFMEINE2RL
7.

For the “Graduate Program in Optical Engineering”, you must take the compulsory subject
“Geometric Optics” and an elective subject for specialized subjects, which has been specified

by your prospective advisor.

. ;bsr*oi COFRTIELELTLEE N,

Answer all of the questions.

. BREIEEOBRETREEZHAY, MEL D KBERESERXALTIEI Y,

Each answer should be written on the corresponding answer sheets. Write your examinee

number on all answer sheets.

. BB TR, BERREZETERLET, BREEIEDR > T T W,

Answer sheets are collected after the exam. Please take this booklet home after the exam.
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1

RLZRT L, SEREH IOV AT LATTHOEREEL S, EXAMO®EP
LDV ARLERAZOW0,0,0 LT, £XAF0,0,1), VAOHEMAAKXY 0)ET 5.
EB, ROBIUEAND, BOAFUOER Lc ofiBIZHAE Q oK%, ThE
v, K CO0,0,-LoBIUR BE y-Lo)&dd, @ Q &M P ICHiZHD VX,
N, YWTEYT R 0, EE Lx, y)OEEFALT, RBREtx y)E525Z L TREHE
HTHRFTHD, 2B, BAOx & zid, PRI EEY CHY, vy HRE, &E
DHRFRTHS.

As shown in Fig. 1, we consider the focusing of a parallel beam using a thin lens with focal length f.

The center of the lens on the focal point side is the origin O(0, 0, 0) on the plane P, the focal point is
F(0, 0, f), and the edge of the lens is A(X, v, 0). Furthermore, let C(0, 0, -L¢) and B(x, y, -Lc) be the
points Jocated on the plane Q at a distance Lc from points O and A on the light incident side,
respectively. A lens between surfaces Q and P is an optical element that focuses light by inserting a
material with refractive index n and thickness L{x, y} at position (x, y) and giving the light an optical
path ditference t(x, y). Note that the x and z directions are as shown in the figure, and the y direction

is the direction into the paper.
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Fig, 1 Light focusing by a lens.

HEBEZEIBA| - |CO| = #x, )& L(x, Y) & n TRE. 28, XYWAXPLAY ~OXEER
T3 VRRLORESRE LO0,0)=L, LT 5.

Express the optical path difference }EAl - [CO| = i(x, y) in terms of L(x, ¥) and n. Note that | XY|
is the optical path from point X to point Y, and the thickness at the center of the lens is written as
L{0,0) = L..

EBRF CEETD0I0IE, RBEEBAF & K ECOREE L TALENRDHD.
E7 |BAF| L |COF| %2 N FNFIR L, BAF=|COF&TBZE T, ()TRDE Hx,p)
f x, y Tidw L.

In order for light to be focused at point F, the optical paths [BAF| and |COF| must be equal in
optical path length. First, write down |BAF| and |COFj, respectively, and then set |BAF| = |COF|

to write (x, y) calculated in (1) in terms off; x, and y.

VItz=1+; 2+ OBFEET e, ) BHT L, LV X, EEEYECRR
T&5Z LR
Derive t(x, ¥) using the relationship v1+x =1 +% x + -+, and show that the lens can be

described as a paraboloid of revolution.

B 1 iR e Fih L o RIzBW T, AR 100 mm, EE 40mm THHLE, L
VARLDER LR L.
Find the thickness L. at the center of the plano-convex lens shown in Fig. 1 for a focal length of

100 mm and a diameter of 40 mm.
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H2imd&di, B AB S, BRER/OERL Rz, B CDITEREN
5. WHEAB & Lo XL OEE#R o, VAL CD LOMEREE b, WEORS® b, BO
BERgThd., Z0eE, Ua+ b=YfOBRLIEEM=ghBPHONS.

As shown in Fig, 2, an object AB is imaged into an image CD by a thin lens with focal length 7, The

axial distance between the object AB and the lens is a, the axial distance between the lens and the
image CD is b, the height of the object AB is 4, and the height of the image is g. Recall the imaging
equation gives the relationship /g ++ 1/b = 1/fand the magnification M = g/h.

(1) f=40mm, M=1/4 LT 28, alk bERDL.
Find a and b, when /=40 mm and M= 1/4,

() (DTRDOLEREDN 1%EL Rolfs (Tbb, 099 2R2-7c55), BEE befs
EMERD K.
If the distance obtained in (1) is 1% shorter (ie. 0.99q), find the distance 5’ and the
magnification M.

(3) QDERND, TORV I ADFRIFREE ST, BEHDOHLBRMEDKE, A
B, BEREETIL 5L 3KTA AT ReoBBEREZRERE L.
Based on the result of (2), describe the problems that arise when using this single-lens imaging
system to perform three-dimensional imaging, such as observing the surface, interior, and back

surface of a thick, transparent object,

42 #R LRI LB,
Fig. 2 Imaging using a thin lens.
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swer the following questions.

ﬁ%%hﬁbhf@é@ﬁ%%hﬁ@%%h%?é&M@Kﬁﬁéhé I DR
PR L. REFESTHBLTHRN.

When white light is incident on a diffraction grating used in a spectroscope, the white light is
spectrally separated into rainbow colors. Explain the principle of dispersion by a diffraction
grating. You can also use a diagram,

FUAAZABREEAS TS LGSR SND, SROFEEHAE L. B2
THALTH RN,
When white light is incident on a prism, the white light is spectrally separated into rainbow

colors. Explain the principle of dispersion by a prism. You can also use a diagram to explain.

EHFRTFIz L B0 L 7Y XA X BhOmNEHBE L.
Explain the differences between the dispersion characteristics of spectroscopy using a

diffraction grating and spectroscopy using a prism.
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REBRFGRENICU T 2 L<BATIE SV,

Please read the following instructions carefilly before the examination begins.

[{E&ZFHE (Instructions) ]

1. RBREOTRNH 2 £ THEMFOFERTRWVITEEA.
Don’t open this booklet until the examination.

2. ATHET 07 LT, MEOEMRE B SBROFMPBIBREZRLE
7.
For the “Graduate Program in Optical Engineering”, you must take the compulsory subject
“Geometric Optics™ and an elective subject for specialized subjects, which has been specified

by your prospective advisor.

3. [ipoBlETodaTiEELT EE.

Answer all of the questions,

4. BERIBECMERNBEL AV, AEE BIKZRFSERALTLIES V.
Each answer should be written on the corresponding answer sheets. Write your examinee

number on all answer sheets.

5. MR THRIE, MERABKLTESTER LEY, BB bR-TIEE.

Answer sheets are collected after the exam. Please take this booklet home afier the exam.
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1

ROXEZE LEH, TAENRELWHOICIZO, MiE-TWAHOIIEX ZEY.
Directions: Indicate whether each of the following statements is correct (O) or incorrect
(%)

(1) MEITETHIN L BERFMCER L EABSEET2#8ETH .

A light wave is a longitudinal wave in which the electric and magnetic fields
oscillate perpendicular to the direction of propagation.

(2) 220K ETERVESTELEWVERBLBIIETZ L3k, SR LEEEHE
Iz 2 oOREDOFNC/ D, THERA~VZOFEEL L5

When two light waves overlap, they do not influence each other, and the resulting
wave is simply the sum of the two. This is called Huygens’ principle.

(3) BIFERKAZVEENL/NSOEE IR T E X, BAKRXSYU LOASHA
CTIBISBI LT, TRURHENILRHAPET S,

When light travels from a medium with a higher refractive index to one with a lower
refractive index, total internal reflection occurs if the incident angle exceeds a
certain critical value.

(4) AMER, EFRERRELS RBIZONTHAILTRELRS.
The light intensity increases linearly with the electric field amplitude.
(5) HERTE, BRUBFIEVICERL TR Y 1/2 OAHEEE b o THERT 5.

In a vacuum, the electric and magnetic fields are perpendicular to each other and
propagate with a phase difference of /2.




(6)

(7)
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The diffraction-limited spot size is proportional to the numerical aperture (NA) and
inversely proportional to the wavelength.
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When light enters a medium of refractive index »; from another medium of
refractive index »1, the wavelength remains unchanged while the frequency changes.
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Answer the following question. Show the derivation process clearly.

(1)
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Two ideal linear polarizers are placed one after another, and unpolarized light is

incident on them. By rotating one of the polarizers, first adjust it so that the
transmitted light intensity becomes minimum. From that position, rotate one
polarizer by an additional angle 8 Show that the transmitted light intensity changes
with @in proportion to 1 — cos2 6, as shown in Fig. 1. Here, an ideal linear polarizer
is defined as one whose transmittance for the electric-field component parallel to
the transmission axis is 1, and whose transmittance for the component perpendicular
to the transmission axis is 0.
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In the Michelson interferometer shown in Fig. 2(a), mirror 2 is kept fixed while
mirror 1 is slowly translated to the right and the detected intensity is recorded. As
illustrated in Fig. 2(b), a sinusoidal variation of the detected intensity is observed;
over a displacement of 10 pm of mirror 1, the trace contains about 40 -intensity
peaks. Estimate the wavelength of the laser used in this experiment, For simplicity,
ignore phase jumps upon reflection at the beam splitter and assume the refractive
index of the surrounding medium is 1.
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Consider interference produced by Lloyd’s mirror as shown in Fig. 3. A plane mirror M
is placed on the x-axis over the interval 5 = x = ¢. Monochromatic light of wavelength A
is incident on a narrow slit S located at the point (0,d). Interference fringes are observed
on a screen that is placed parallel to the y-axis at a distance / from the slit. Let Q be the
point at which light emitted from S is reflected by the mirror M and reaches the
observation point P on the screen. The x-coordinate of Q is denoted by xq and is assumed
to satisfy b = xq = ¢. The distance / from the slit to the screen is assumed to be sufficiently




larger than @ and 4. All parameters a, b, ¢, d, [ are positive real numbers. Light propagates
in air, and the refractive index may be taken as unity. Furthermore, the phase change upon
reflection at the mirror may be neglected. Answer the following questions.
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Let r1 be the optical path length of the direct path from S to P, and let r2 be the
optical path length of the path from S to P after reflection at the point Q on the
mirror. Determine 7 and 72, and hence obtain the optical path difference
A=r3 — r1. Assume that the distance / to the screen is sufficiently larger than &
and a, and use the approximation formula given below in your calculation. Show
all steps in your derivation.
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Determine the fringe spacing Aa of the bright interference fringes observed on the
screen. Show all steps in your derivation.

(3) THEPBRISNDIDE, EHAKQNPEM LOMHE D SxSc LHHBSITHE
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Interference fringes are observed only when the reflection point Q lies within the
interval b = xq = ¢ on the mirror M. Using the condition that Q can vary over this
interval, estimate the range of the coordinate @ on the screen over which
interference fringes appear, and determine the approximate number of fringes N
contained in this range, expressed in terms of A, 4, ¢, and d. Show all steps in your
derivation.



