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Tension and Compression Test 

1. -TalivitiEnrimiFIn551.ii@Vdil 

n. i Young's Modulus 

66. 	% elongation '.1-;?,11 

n. 	yield stress Ttil 

1. Gl1 % reduction in area vnin 

5. ~llJUen~~tn ens 

2. launi5vioan5651@gl56n91v1 yield lG1aii45 

n. 'qttrioLF18166aLithwill6L load nitgln 

Ttidill dial gauge Tt6IAIATI11119451:61,1 

mudiu load:,iiiiit.rthvvitilLiAwifitinVi 

5. TI..07111,11.p. power screw 	mlPitirrninpaoN 

5. Dial gauge CiaJaoal 

3. lu tension test 111 en(1141.d5itlit15L'EtIlliliTtlAL6SE.11 	6ST11:11,11AMTiflati5 

n. Load beam ticoli 

T. PitAlit defection 'Tin beam 3..iihL15o91 

• nted5r,navirtaioanuililguIlii'aEltutaintuit 

1. Power screw Lrioni56A@9.d anizi,aminh 

a. litdS'19,!€1lNo yield 662 

4. Stress ilL5-14-nntiaineoni5vioaolatriFii 

n. Kilnip-nanth.a4i11,9/151t1,111 preset fiTu5avi Nil`Lictin initial offset 

T. 

?). 	L9N5- .4-1115117-Tol1l1 error winn-15dita 

5. Gl'l511Gl'1a55 LY15-141.1111.S.1691 .160TT1 Poisson's ratio en Fl  

annt frame LLal), power screw TOTATIclOhloonLm L6o19tin6i71'1Ei 

5. nnTTo percent of reduction in area LL percent elongation iNfIci5g-JuLini69doaav, gauge 

• 6'1ee561dE1 v615'uivii91nn5-Thin9Nu5"19ulftm5 

nniXdu 61^15"1:AVV1971Tlattd1160T1Alau (6i'a'61"anE569Aa) 

F. Gauge 1,9151titlreltlL-11219.1 lab LLal-min calibrate 1.1111;166" 

1. Gauge ON5nra-r,&WiiLlinignoi@@nliagnvil 111Si€1411.ntlAn 

a. noirtlEi 1,16151:11a@l1.41161@linILMVIniTUTITIA@PV11161 :7111,11gauge 

Torsion  

1. Lna Torque mtvi-ifivistoovou.auLlivilITA 94111.15TE.1f1T109.1@liM1,6111.1FJ-ifiln?16thit' 

n. Lmit,ThiltalLnTulaiLviloursiti 

t. 

a. .d1,1_151:',11.711,i1TITlil Tension diuIffIctinInvz,L.TioltiLdel'ain Shear 

Q Shear Strength 91€12``aLt15-1r.lifini!iaindn 

a. Tensile Strength 71 
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2. ,.°;1.Gri6iri Torsion Test li.aniwriPii Shear Strength iialielahntiiMiabi 

Torsion Test ku)SjniSlit.l'vvin•C.A.n7i,6iivi'mil Shear strength Telieq 

91. 1,310AnitArigii4iad,Later,wincleAtiriuidqLbn 
• WiLmnr, Torsion Test Ltlii8m5iiligivliuvnpin Shear Strength syN-Ym;nlyitlomurit 

5. 11..ibivw5ntlflai'aqahitcm Torque ntlicitn,N enTiivii@siv-In Tension 

0. illijtmtzFiiiaktilmiLflawL401.11q 

3. Torsion Test iiiiioeata:A5 

n. 

T. 14v1riim-n8militto5i21q 

A. 1:61-wiim-nmmilu-ho'ctA-rmitlYinalielq 

5. tiviPii Ultimate Shear Strength teeialahit 

• iietirdi Shear Strength TNiaqmilti-J utliviAeatiTniavitifiAlamvitrilti-J 

lavtIoLtulavnb5iti 

4. Ti,vdnliavitililLile'douvvninficulmii:ALLvinnirt 

ti Coil Spring 11111117151d 

n. dm.dwilninntn-haniam-rmiloviO.S 

• 1,16116thlt)61,1111tM711,9151:irgil Shear Strength eN 

Fl. AlviJittclaitn- itmitvn.arruni5t-TAn@u1351n-h 

5. datdominnair.,n-l-ww5-hill Tensile Strength 

5. viiinfiTHana-mi:inilciliAiainiavtoirriuxe Torque snalMlcrifiLLuw,ciJuLnSar 

n. kri:iiviario Buckling '@innn5n5tM-rdal Compressive stress 

• 13710f1176610101@1 ShearIL661.136dr15 

• 6florn Tensile StressILL611Z6.E11 

Q 1,94Vgln-nd.a&L'illomwmiticuviofifiramEnuinn aim% 

a. 6vv)in-iciic.:v.),Lri316QvuitritiTavitfif.1 Shear Strength 

Bending of Elastic Comp.  

1. Which one is the statically determinate beam? 

A 

n. A 

T. B 

P. C 

A,B 

n. Not at all. 
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2. Which factor is effecting on the deflection of elastic beams? 

n. Weight and loading conditions of beam 

t. Materials of beam 

m. Boundary conditions of beam 

1. Section Modulus of beam 

a. All above 

3. Which one is the maximum bending moment of the previous problem? 

wab 

2 

wab 

8 

w a (a + b) 

2 

wa(a+b/2) 

2 

"• 
wb 

(a + b 14) 

4. Beam A and B has the same length but, there is different in material. When they 

are subjected to the same conditions of loadings and boundary, it is found that 

Beam A has more deflection than Beam B. Which one is able to be concluded from 

the given information? 

n. Beam A has higher value of E than Beam B 

U. Beam B has higher value of E than Beam A 

E. Beam A has higher value of El than Beam B 

1. Beam B has higher value of El than Beam A 

a. All above are impossible. 

5. The beam with simply supports as shown below is subjected to uniform 

distributed load of w (force / unit length) , which one is the reaction force at end B. 

a  a 

rl 	11 	I 	I 
TVII"ITYVVY T T T 

n wb 

2 

wb 

w(a + b) 

2 

w(a + b)  t  
2 

w(a+b12),t  

A B 



Heat Transfer  

1. nn7Lliani'auluiLviliavAllikfAvallialerAmmtlaTtrirtnnqinNyNtLtdEcuLttlal 

adit 

fl. 661J5CTIa5If1ll7tE111111 

▪ L6t.152Y10151f1VAIS11/1111 

• LtIhNnacurThninvinl 

1. L6t15NfiltifThiltailvii1oi 

2. eiialoi@llifiti,eiolaaJni5Eu@i Fourier biyrwiol 

ft 0 = kA (dT/dx) 

u. Q = - kA (dT/dx) 

h. Q = kA (dx/dT) 

5. Q = - kA (dx/dT) 

a. Q = A (dT/dx) 

3. i/Pqthrfeastfel Lab I3a1 Heat Transfer (conduction) 

66. Litlociy,i1 Fourier's Law itaLvilldvtlAulfiucivi:inoa4 

fl. 6VVeflfNsns~td Fourier's Law 1u6li15yv,4il9A911t'iliollimA 

5. 'fl n. ',tat co. ,c) n 

fl. T. an a. yin 

4. nmlna-nLi'EuttaLvliavitillickilviitiniiaa4 qarvisicRzatrhuLvinia6211I 

n. 61,115e:1101511Th5vE11:1111 

661hr:i1AMII°1141A1719/111.11a10 

• 66115NIICT146115L'Et1111 

Q LiAleAneruntworrinin9io 

• 11.11,02runtgueulfilliaini1 5ou 

5. 1,m- alaln.ril,411,141niTraaal Heat Transfer (Conduction) 

n. Thermometer 

• Mt1JEfI2P-J1 

a. vriln-auoai 

1. i0 	Latkl.6111 

ij@ n., ed. mat a. tin 

Fluid Measurement 

1. siletw,mial 

FinhthAv6nivuingkJ ( K) 1,t1A11;4F.lflU i-11,1mIno-iyia-Jilv,SavriL (f) 

• n-nl,v6A-n.ariMiti LijoiviaAj-iliaitaq-311 =(iliWI'ua661,5E11(Liag6'i 

a. 	 ( K) 

5. ftlarinixainTILLSuovriu (f)liab't-inn5lvTlto4eml 

a. L.T13Th1))@anLoyu1i9Atin/niva4oll-au 6Vly1A,Fia11'yli@iuy211414@ 
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2. nn5QtAltuialetriminnimIlu 

n. RT11.11,SEJfilliti 	Friction factor 

• n-151,vinann6h 	Loss coefficient 

fi. P11119,1c.10 	Reynolds number 

Q umlio&thti 	Roughness 
n. 111511/1M11Tht 	Pressure drop 

3. wiiallieviattlil Ifrl'54 131@lfilAtiV110,114"3111Aild 
n. Venturi meter 

2i. Orifice meter 

FL Static tube 

1. Orifice meter 

n. Manometer 

4. fillaitiVjlefi-311dlitdafill. 	ilaT11.1hill.igiTh911511.11SIM10 

IL Friction factor, Pipe diameter, Velocity, Pipe length 

T. Pressure, Flow rate, Viscosity, Reynolds number 

FL Loss coefficient, Pipe diameter, Viscosity, Pipe length 

1. Flow rate, Velocity, Pressure, Pipe diameter 

n. Friction loss, Pressure, Velocity, Reynolds number 

5. GiintuLtuAnliinitunVninliva 
11. Manometer LL 	Venturi meter 

T. Barometer fiat Orifice meter 

• Pitot tube Lint Manometer 

1. Orifice meter Lot Venturi meter 

n. Manometer fiat, Anemometer 

Microcontrolter 

1. nicnicitkilLni5v7inithan5LolaWilaiin7noul.n1Lnaiii-muluniTinnolgenibint,15 
n. 111141 Assembly 

2i. WIWI Basic 

• C 

5. niwi Pascal 

111Y1 Unix 

2. lalTe5nntlicn5LanifililtInn5vional&5Q4na,15 
n. 16F877 

u. 16H877 

a. 18F877 

5. 18H877 

n. 18H877A 

6 
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3. la.afi5naculmaLaniillffluniTomanitficulLinwouiviaLa@ivItrolo 

n. ARM 

AVR 

Atmel 

MCS 

@. PIC 

4.11.11mK1ni.kn5aLa@i PIC inanivina51471-raiwnivi Ut1,601M1Alai9111P19711.1 

fl. 4 yiaivi 16 cm 

isd. 4 vunivi 32 `Au 

K. 5 9AlfliVI 16 cm 

1. 5 	32 '17M 

fl. 6€wai116 tititd  

5. itin55vwnzlna5Fiwiz5vlidallaJimBauly5a6noiriurinufrAmaikine15tolaicnnivi191 

n. RS-232 

7.1. Serial 

USB 

1. Parallel 

q. TTL 

Logic Gate and Counter 

1. ' -iri.?11 M1.2 	F/F1711,6tilcunaTrono11471m1vdaitotnierrprunannina 

0. Positive edge 

91. Negative edge 

1 

SJ 0 0 

S. laCINETEcin 

2. annSSJ M1.2 JK F/F 1i1,ialktuntu Preset at; Clear Kin active low cinklmn Set Wit 

6MT/1r Q &loan 0 VQ-,1 1@llial.1 1f1,1161.1FI'llVit LINO Preset an Clear vra.i6I7h 

aEri 0 at' 0 

6U. ao'Zn 1 ut 0 

w. aari 0 at; 1 

nan 1 Lot 1 

lairliniNn 
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Tt1 M1.2 "mT111J111.1W1 2 ilVILLilt Synchronous Liar, Asynchronous 

3. 	fli1,7:t.1 M1.2 vioith.rmaafrd@TNTE:11116114111,119.1 Asynchronous 

n. 	1 

6u. 	jathi 2 

• 5,1_1171 3 

J. Ttivi 

• 

4 

4. '111?:d M1.2 Ttlicwitomaaf111@l-J1TUIJ6d1.161,1111 Synchronous 

n. 5ij 1 

?,1111 

• 

2 

• TN 3 

4 

5. ' -inTJ M1.2 FLIToLt1a-m5afrICIM51:11J1LLIJIJ Asynchronous 

n. 7,t111 1 

60. ?,IA 2 

i

• 

ctj 3 

Q 51111 4 
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BOTTOM VIEW 
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Single-state Transistor Amplifiers  

Tin? jitl'AT Single-Stage Transistor Amplifier Lia:striiviugvTIT 

hFE = 200 Al'Ecti4itiiIrria 1-5 

1. 71.a5it98ructiun-nvia-)156duamvuut 

fl. 011661ailiu5a 

(u. 

n. giaatanyi@i'm 

A. vua']24 

9. 69Js~l,1Jen21 

2. 1F0251,14eiliculviamiuilaimaiiiii@VCIANgriAnTiu (operating point)14/1111-dttailE15fl'n 

1,Sonin vc, 

n. 6 mV 

611. 60 mV 

0. 6 V 

5. 12 V 

Si. 12 mV 

3. 6651 /141711 .68J06004 (diaSititriun5TA gn5figi-164-11,5 

n. 2 V 

T. 1.5 V 

0. 0.7 V 

1. 	n. 

T. 6k T. cvila 



l 0 

4. ri-ivitiolv9r = 1mA P`i Pc  Lot R, 

n. 3.6 KQ, 1.5 KQ 

T. 36 KQ, 1.5 KQ 

P. 4.7 KQ, 1.5 KQ 

1. 47 KQ, 1.5 KO 

T. 50 KO, 1.5 KO 

5. 1-4. RBI LLa,' R82 P-niiiivrinb 

n. 93 KQ , 22 KQ 

T. 9.3 KQ, 2.2 KQ 

FL 93 KQ, 3.3 KQ 

1. 39 KQ, 33 KQ 

39 KO, 22 KQ 

Op amp l : Linear Amplifier  

1. Tim1T5;ill`iiiViiri 1 ern voltmeter 11,i14 50 mV TIiri input offset voltage 

1 
n. 50 mV 

91. 5 mV 

P. 0.5 mV 

1. 0 

@.13.1iVivint 

2. //nrimillti.?:LJciA 2 liTtoutitnin.itiEn'SAil voltage peak 1 V Ttil,Pj  output voltage vc, 

1 Signal 
Generator 

 

Oscilloscope 

CH2 CH1 

    

    

     

.7:11c/i 2 



n. 2 VpeaknAiliale 

n. 2 Vpeak 

n. 1 VpeaknAjtala 

1. 1 Vpeak binAitala 

n. 188~ 	7t 

3. nnivuuniuliquici4 3 ehliatiAtujin.i€unmAri voltage peak 1 V nt.,1; output voltage 

vib 

   

10K 

22 

      

Signal 

Generator 

    

Oscilloscope 

i CH2 	CHI 

 

10K 

Al 

   

        

        

          

    

Vo 

    

          

          

          

?it'll 3 

n. 2 VpeaknA'uLvJa 

T. 2 Vpeak 

1 VpeaknAitiMa 

1. 1 Vpeak luinAVAAle 

n. bill4wou 

4. 4 ilifichukunpurErt:i v1 vlfl voltage peak 1 V 	output voltage 

Lvinb 

 

Signal 
Generator 

 

n 2 VpeaknAinla 

6u 2 Vpeak lainEala 

Fl 1 Vpeaki1611610 

1. 1 Vpeak 

n.1311:14-mat 



Signal v1 47K 
'Generator 

V2 	10K 
_L— 

R2 

10K 

47K 

R3 

OK 

Ri 	R2 

	

Vin 	 Vow  

	

t 	 

R3 	 R4 

12 

5. n5niln5oilluVil 5 nj-rtnueify,qpn.dtnun v1  con voltage peak 1 V 	output 

voltage 61/1715 

Vo 

n. 2 Vpeaknhoda 

t. 2 Vpeak innhoila 

n. 1 VpeaknAtuvla 

1. 1 Vpeak innA'uode 

/.1,1iiVnrocu 

Op-amp II : Differential and Instrumentation Amplifiers  

1. e1114i/UThStaima0Hal0iO4Lnoliqa 1.1 uilhailuann anarnorIntnniVi±i 

"

R, 
V, , =  - V, iciaLlEtii6oEd1lii 

n. R1=R2 [Lot R3=R4 

71. R1=R3 int R2=R4 

r. R1=R4 Lot R2=R3 

5. R1R3=R2R4 

a. bias olocin 

2. -J15 Instrumentation Amplifier luv1J11 2.1 ih6655P.,Ancuaanlin2r1adflaMA6655citii-11d 

Lin 

V o„, = (V, —V I ) I+ 
Rg  

1,11@ll@t16IJIPLA/79,11,6t17 (V, — V) 0.05 1-Thir 'iLiilAitAni.4@€nVi 0.25 

Ln1;inATLLEonv1iti 0.15 	4nlvia0Ein115 

2R
. 
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Rg 	 Vogt  

t—H--"Fr 

V2  

 

 

51.1131 2.1 

n Lfa1h1m7nni-n.tiviTt4 Rg 6Y u 2 Lvil 

T 	 R rib 2 ail 

• 1:1411FiiMilljf-11,111194 Rs Rat R t i 2 L`41 

Q aat Rg mtivreil 

@. 6filgi-IF11`111F21111.19/111.1Rg Rill/14E11 

3. ilim.11-3.1211i1 2.1 Afil..12@n1Q1k611t-Tukri..A-ivaQ-J1Vil 1.1 .14-111-Aldlirlb15191010 

frainnaliV151.dEnadal-N1?,T.111 2.1 viJ u 3 11,a:i6a15-1411E1-1EJT 	5,11.1 1.1 

1,1% 5 

n. -15 

T. 15 

• -8 

1. 8 

a. -5/3 

4. 1151,1v10511111i111,14.111a 3 6tti-J15 Three-OP-AMP Instrumentation 	e15 Ei 

-)5a5 instrumentation amplifier V1-11111412111%111461111.111.111-10611115 

n. VIN1.1F1Y11921'111a1-11.1Filld64111,1,ani'Whi118.114@flF16VIYITE110E114112.1 

• 1,141F17111.111,11/1-1114k11,16i11 iLatli-miudaumitErweirp,runt-i. 

n. 

5. mnill.g11.19111.1k1U1,61 unt-huLikrvilnafl65111ErlEaggicld 

T11£11:1711.11/11@aF15F151TE11EJAlltow L11E14-110ian 

5. 21'5611E11E19i-15'jJ1511195ik1l differential voltage gain 66a2,' common-mode voltage gain 

Lftia 100 aati, 0.01 vr1dJ6iki iii Common-Mode Rejection Ratio (CMRR)11+11,14215 

n. -80 dB 

T. 80 dB 

n. -40 dB 

1. 40 dB 

a. 10000 dB 



6.Microcontroller 10.0p-amp II : Differential and 

Instrumentation Amplifiers n a) Fl 4 a 

I tl Ii fl 

I 2 

3 2 

4 3 

5 4 

5 

7.Logic Catge and Counter 

tl 11 Fl 1 9 

2 

3 

4 

5 

2.Torsion 

Fl 11 ie 4 e 

2 

3 

4 

5 

3.Rending of Elastic Comp. 

Fl U fl 4 9 

I 

2 

3 

4 5 

950-rifID 	  Icier 	  

nnionifilnecu 

In 219-301, 217-301 Mechatornics Engineering Laboratory I 

(.Tension and Compression Test 

Fl 11 II 4 .0 

I 

3 

4 

5 

5.Fluid Measurement 9.0p-amp I : Linear Amplifier Circuits 

1-1 11 Fl 1 9 tl 11 fl 1 9 

I I 

2 

3 3 

4 4 

5 5 

4.Heat Transfer 

Fl 11 Fl 4 9 

I 

.2 

3 

4 

5 

8.Sinle-state Transistor Amplifiers 

Fl Ii Fl 4 9 

3 

4 
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