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Directions

1 ZoMEEFR, REBREBOSHAHEA T THRWTOIR B,

Do not open this sheet before the examination starts.

2 [MElFE SEEED TR TTA—UHD,

There are 7 pages including this cover sheet,

3 BRT2RZBIR L THRET DI &,

Select two from six examination questions and clear them.

4 SREERSIUERLEMEER, SMERROEEShWCERRTRATLI S,

Be sure to write the examinee number and selected guestion number inte ALL
necessary parts in the Answer sheet.

5 FRERRENL, 120HThHA,

Test time is 120 minutes.

6 THEEE, MEMroRAERERTLIZL,

Use a blank space of this booklet, if necessary.
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There is a three leg iron core. The cross section is Sand the magnetic circuit length of right
and left legs are 4, and the magnetic circuit length of center leg is b. The Nturn coll was
wound on the left leg, and there is a gap & in the center leg. The » turn coil was wound on the right
leg. The direction of the winding is defined in Figure 1. The magnetic permeabilities of ixon core and air

are L and Lo, respectively. There is no leakage magnetic field.

(1) FhFhoMoisiEng R &,

{1) Tind the magnetic reluctance of each leg.

(2) AEOBHOaAACER TP TV & & OEBIICA USBADHS 2R I,

(2) When current Jtransports in the left leg coil, find the magnetic field intensity at the
gap in the cenfer leg. .

(3) BHiI=ILsinaot 2 V5&&, AOHOaAMCELBEL V&R L.

{3) When = I.sin at, find the voltage of the coil generated on the right leg.

(4) 7 DUV X,

(4) BExplain the Ampere’s circuital law.
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LB LY RENERER COEERD L,

Resistance R, capacitance C and inductance L are
connected as shown in Figure 2. The voltage, current ‘ ¥ 2
and angular frequency are denoted as ¥, [ and o, Figure 2
respectively. Find the capacitance to satisfy the power
factor, cosf =1. .
(2) ®3 0EBEK4OLH LR UEE, TERBORT & b MCRATERES 25
T ORERD I,
When the resistance between “a” and “b” of both circuits in Fig, 3 and Fig. 4, is the same, find the

resistance R

Ri
a b
R
3 4
Figure 3 Figure 4

(3) ey 7 OE—ER, B HEAERAY L

Explain the Kirchhoff's first law and second law.
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[8] ChETRBLAEHRICOVTERTERL,
Describe your past research in English.

(1) o BRI W T RS~ X,

Descr ibe briefly the purpose of your research. .

(2) Fot EERE I ITEE L A OV TR X,

Explain briefly the contents of an experiment or study conducted up to now.

(3) KRERCOWFREE IV TIRAL,

Describe a research plan in your master’s course of the graduate school.
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[4] XEATRICHET ZROMBICEZ L.

Answer the following questions about applied optical engineering.

(1) FetoFHIREIL I(x, y,6) = A+ Beos(¢(x,y) + ) TEIND, TI7C, 4, BisA
T RS E THERTHY, dx)), SIPEERRVSHREOMAZHTHD,

a,=A, a, =Bcos(d), a,=Bsi() T DL&, TURKILI=a,+aqcosd+a,shd &2
Lk rat,
An interferometric intensity is represented by I{x,y,8) = 4+ Bcos(¢(x,y)+ &), where

Aand B are bias component and interference amplitude, respectively. ¢x,y)and§ denote
phase distributions of object and reference surfaces, respectively.

Prove that 7=a,+a,cosd +a,sind, where a, =4, a, =Bcos($) and a, = Bsin(¢).

(2) BRAIESEN BB SEE & X, TUREORRME L AEBOBREEEmER OTW
T OBRRE T &%@H@I ZFRWT

E= Z(Im ﬁjm)z = Z(a(} + 4 COS m + aZ sin 51» Im)z

m={ m=0
a4 .
LEFT D, BEERE/NIT Daz| g |ZROIEIHFERXF Aa=CLToLx, TFIAL
iy

CH3R I,

When Sis varied in N steps, the deviation E between theoretical interferometric
intensity values and actual measurements is defined as

N-1 N- .
E:Z(I -i) —Z(_a0+alcosé‘m+alsin5m—Im)2,

m=i) m=l

where [, and fm are m—ih theoretical and measured interferometric intensities,

respectively. Find matrices A and C, when simultaneous equation Aa=C that has a
iy
sofution a=|g, which minimizes E is given,

&,

(3) &ZE0MB2rOMCEMRINERELSEEEHS (0ED, 5 Wm’ m=123...0
Ba) OARTHEE L

Find A when &, is varied in N steps within a range of 0—2r(ie. § =27, where

" N

m=1,2.3,...)

(4) N=40$5a, g 1,1, 1,0, # vk,
and

Find ¢ using Ii,IZ,I f , in the case of N=4,
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[5] #BRBICEYT S ROMBICER &

Answer the following questions about linear algebra.
(1) SLTo~r pRtOBofEradl 2R L, =EL, 00 &t d,

Find the angle 8 (0 < 0 < 1) in radians between the following pairs of vectors,

@v=[ miw=[1] ©v=[Juew=[F] ©v=[g|ww=[_ g

(2) BTo~z7 bAEDE LTHHFTREREOERERD X,
Find the volume of the parallelepiped with the edges defined by the following vectors.

i o

( 3 ) Q"F@ji‘?iit@ﬁ@xl, Xz, X3 %j‘_{&b c]:g

Solve the following linear equations with three unknowns xy,x; and x.

8y — 4xg + 2x3 = 12
'""4:.?C1 + 4x2 — X3 = 6
le-xZ+ZX3 =0
(4) AFORFTFIAOBEEE & EREZEE 7 MrERD L,
Find the eigenvalues and the orthonormal eigenvectors of the following symmetric
matrix. ‘
310
1 3 0}

g 0 2

A=

(5) LLFO~Z NAKHONTEY - wERD L. L, SIHERORETH D,
Calculate the dot (inner) product v - w:

e [0 o] waw= [0 2L

where 8 is an arbitrary real value.
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[6] FEEMEICET SROHAMICEL &

Answer the following questions about signal processing.
(1) BESESRER AT AT, OFBIIERE, DRRELRE, (1) RAYDFER FRAY &
FpiEs, 2 h 0,6, H)ICE LT T 0 Y 27 Aa),b)DEE & R,
A discrete-time system can be () Linear or nonlinear, (i) Time-invariant or time
varying, (iii) Causal or noncausal. Examine the following systems (), (b) and (c) with
respect to the properties in (),(i)) and (i), and show the properties of each system.

(@) yin] =2l —n, (o) ylnl=xln+1]-zln—1], (© ylnl=x[n}—xn— 1}

(2) 5T RE S AT ATOA V73 AR N] & KR L,
Find and sketch the impulse response h[n} of the linear time-invariant system T shown in Fig.5.

(3) [ 5ICRTHERE AT ATOEEERH(2) 2R I,

Find the fransfer function H(z) of the linear time-invariant system T shown in Fig.5.

(4) [ 5 10 R BT RS L A 5 5T O R EHRIENE|H ()| %3k, 0 < o < n[rad]Of
BTy 77 &BREd,
Find the frequency magnitude response ]H (e “’)l of the linear time-invariant system T shown in
Fig.5 and draw the graph in therange 0 S w =™ fradj.

(5)@5K%¢ﬁ%ﬁ$%vx§Aﬂbm:angmﬂmﬁféﬁﬂﬁmwm%aKwﬂ
BENERRD L,
Determine the frequency phase response £H (/) of the linear time-invariant system T shown in
Fig.5at w =0, g, T [rad], respectively.

(6)E6®Kﬁﬁﬂxw]KW?%@S@%%%?EVR?AT@W@yM}%@%ﬁie
Find and sketch the response y[n] of the linear time-invariant system T shownin Fig.b
for the input sequence x[n] shown in Fig.6.
|,
BT
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x[n] = 0 x[n] =0
3
forn<0 forn >3
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Figure 5: A linear time-invariant system 7' Figure 6: An input sequence x[n]




