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Tension and Compression Test 

1. avillfloncui,L 7riTin5evillocoliicvrt7'wioviitignali IwriamnwiactAI AA' 15 mm uat 

LictziltnAna-imlayilfigtAW 5 mm 	 100 kgf uatifia-nLE-n& 

15.5 mm 6otrifiLL56i1 120 kgf l'immtii`ntu 16.0 mm 	Modulus of elasticity T@1 

'701TCAM,1 

n. 30 MPa 

T. 31 MPa 

H. 300 MPa 

1. 350 MPa 

400 MPa 

2. -i-rt7ivtiuNowd15Q,,'w -iln- io6-inLuctAaleikaatutucwalaAng@ill,@-1 

n. Proportional limit 

T. Yield point 

H. Ultimate tensile strength 

1. Modulus of elasticity 

Elastic point 

3. inn-/ILLA1ctAQ-Inv11141-111.4n1Tvioaguil6ik-inov:h.  

n. Actual stress 

T. Mechanical engineering stress 

• Practical stress 

Jonhny walker strength 

• Apparent stress 

4. fl-railoyiaiotoleanwvioaalLilo.hin@t-i,15 

n. aqvitifyi-ri i 	to- umni@ulaja 

n-ilifctluffivet7wi'vid@ct..1111cuni54-itnt-uRTILLPLI 

• n-IFio;--(--n@Qszprooa@l 

' Q n-dlovi-naeitonilajLevnftnInflillt1 

• ftinal-AcunlwieictATI.1 

5.i-rttlich.lni5-Tm,IlalfiEruLcilErufl-nlimilE-rd@li'aq g @@th 

II. Yield strength 

T. Percent of elongation 

• Beate factor 

1. Ultimate tensile strength 

ril • jnot @ 
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Torsion  

1. Ole Torque n5tvhfiuquliontwuLriolliii 14-111.15@C6n6rvrml-Taqvvrranfilii'aqo_15- e, 

n. laqvtintItYPS,Ia\nin Tension(-n/laqvoilu-J@t,LiloltiPLijolvin Shear 

• LIAITit c7,6-ilt@lLn5thivoilauficLA 

R. vunoTalLnnilajLIfilf% 

1. Shear Strength 6211m,05-Inlinct:laun'n 

• Tensile Strength 6melaqvtint,iii'lln--1 

2. vi.-',Vin4 nn5 Torsion Test luniTvrwii Shear Strength 6?)@1-))em6 h-lti3N11@1,3.1 

n. bioN5-ye, Torsion Test Lt.t.,eigni5SiEnviri-Altiv-wil Shear strength 6m1-Taq 

i

• 

alliviAmtLileaqi,cdy)tyn Torque mtv°1 -1:..gi2-117wrj@lv-in Tension 

n. 1,km-IntuT6IfinELLmato-34iloYtifitim),W5-1:,' 

biLnY)t Torsion Test LthilS'init6ZIeliviiitivrwin Shear Strength 61r01-°j'em6t5-itlou6,Q1Anz; 

@. 11.11A3A15-paili7UvJfiRT)Lma-lovIS@uol 

3. Viii.3.1114 @vi@na-mcCiltn1Criv7nTmIaw,,,TtEncr Torque ntci-ile`tloacuLLciiut,nSEY 

fl. Crioni5LO@LITN Shear 61u6an66u1 

• Li,onn .  Tensile Stress 11.1661,(JLOE1 

n. NIY,-.192-96N1 Buckling inn.-inT.L,vi-i6m1 Compressive stress 

Lvalm5a.1171tLrioLmAntficuviai7;11R-ram-rannl 

• voqfma.',IiIviaioLurit'f1iulawAil Shear Strength 	orinu% 

4. wo-i-Nlavt,ci'lltdadouLviilowiulacota@alvtiylt, lavincnolowanto-Awl-an16Z1 

Coil Spring lint-In-i-)fiu 

n. LL6Z.on.15- v,tvilintn-inowitilin Shear Strength 

T. @c1A1,11118-)011.11t11-i'lLM'IrSIRT12-1001/1E11A 

• 6 la.J5-it6nntn-inanntvici.rmunn56inaculan-in 

3. d@uoir1lu-)Lvarigtn--I6IN5ntNn Tensile Strength 11 

• vtlIr r
Vl 

 

5. Torsion Test liwlancu@t`1 

n. 

6t). 	Shear Strength Tollaqi,vICIEJ-J 6orilivioavuOiavtlovtlulavt6oilu-1 

lavtloviicuIavito_J5-It 

1,41wwilR-naiLthinal-Ta 9  

1,4114-wiiRTILLvicanuatflyiLvd5ntwl-Taq 

Ultimate Shear Strength 6mliaqvdYit 
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Bending of Elastic Comp. 

1. Which one is the statically determinate beam? 

/ 
\\\\ 	 \\\\ 	\NNN 

A 	 B 	 C 

n. Not at all. 	T. B 	 R. A,B 

C 
	

A 

2. Which factor is effecting on the deflection of elastic beams? 

n. Weight and loading conditions of beam 	IL Materials of beam 

R. All above 	 1. Section Modulus of beam 

Boundary conditions of beam 

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

wb 	 rah 	 wab 
n. — (a +b14) 

2 	 2 	 8 

wa (a + b) 	 wa (a + b 1 2)  

2 	 2 

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 

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

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

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

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 

11' 

	

I 	I 	 r  
T T T_T 

A 
	

B 

wb 	 T.  w (a + b) 	 wb 
	'I' 

2 	 2 	 2 

w(a +  b)  1, 	 w(a+b/2),/, 

2 	 2 



Heat Transfer  

1. lt'il Eil -witiinn-ITt.Inmni.)@1.,A(Thermal conductivity) TinvIn11.11/1-11.7@n@l-Taq@lciij: 

LvIgn Lot Q1..r31.dIEJ66t1'd 

fl. 1.4n limli,011131 M.,n1J1EJL6f11') 
	

11@l6011 	QV)1,:tEJI,1111'J 

atrrI.AELIA')V.1 LvMn coNLLO1 
	

lly.JQL-31,161,EJLIA1 	1101L6911 

YINL6O1 6ognm.1-31,11.EAL?11,a91 

2. ii@logi@tticifttaolaainnTml Fourier iSiy,nkl 

n. Q = - kA (dT/dx) 
	

i. Q = kA (dT/dx) 
	

Q = kA (dx/dT) 

Q Q = - kA (dx/dT) 
	

Q = A (dT/dx) 

3. n151,1-wir-il,iutitcuu,villavtilfickiivrt'lioRlfii 

6611,1V11f11J5g-i'Et1111 	 T. 1,1,1i5e%MliitilISAVici:111 

• LLthe.ine%fiAitlficin7nio 	 UiLdru@telltAficulJia.nnATIL5@ti 

J. 6L1.1NneTuf1uwinf1'll 

4. 4-) n -rrii@lo yi n !)1@1 

a. Q1,13UtitdR-yikiutA@iaq.itiii-in-nCrwria.i@uviith11,16 

b. n-m.1-1R -3-minaloiitamAntlIn@lailLyinct:l'u 

c. ImAtoAcliTql-Rtidini51,1-wrmiutql 
I 

d. 6nAvail@ktill 

n. eil@ a. ttaaz b. €ltl 	T.41@ c. LLa.c=. d. yi n 

11. pia a.b. uat c. yn 

• riolln5h 

5. 4-inn-rklokinklfl'qo 

• RTILi'ma-an5olvalgi 

T. m-raifrtalL-mAvalgi 1.31@6hnail.ldin-111,7-wria.i@uejl 

• R-yiLi'manamnimalgi 

Q 

R-miatianaiiwimalg 

Fluid Measurement  

1. 1,1..An -15 -1o1l orifice meter LciN'eofixaArum@ava Te-A1'1juil1.di6mai 

(manometer) Li74'@ijonmli&n.,avtian@lm-mPtAls 

n. '-io6-i'll-Actial@onlouliTioterilanliii-wdmiltiiiim@i@y;v1A'l orifice 
v 	 .4 	I 

‘

• 

6a))1RdOLLOEJLIAT'1141,0 6H13.1111SILniajfi@ld orifice Lo,t'6411/111)11,0@yyltil orifice 

'

• 

109)1111`vinli)iioul`14ITTirila@liiin@ll.ratam@i@Fjfi@t1 orifice 

lo'vil@l@LIoEilviv66rold.416/211.mtuilLm@ioyt ngti orifice uatifrrievrttlaki t-1.1 Nov 

orifice aj 

2. rioi@iion-313AthtiLnyilvictSiliiiihrioRywitquipASEAnnVilo 

n. Venturi meter 	i. Rotameter 	H. Nozzle meter 

Pitot tube 	Orifice meter 

5 
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3. Lmi.'@ll@-To/siloloitiiiht.15e,FivitTalnnimal:1@ui-l'qo 

n. Rotameter 
	

T. Venturi meter 	R. Orifice meter 

Pitot tube 	 Nozzle meter 

4. 1,1,1fmFloA Venturi meter dAio-ToRTILLI-nionollva w,-.;;11@lFidiuniuritmai (manometer) 

ft 	 venturi LLagAnvivill@ki 	venturi 

Roofijqo 

• FialifivrilLiinloulkewilaalii-illialax-illiiio)@iaEjfiau venture 

5

• 

1'0R11711/1'11@@1110E111,116V11;T'la@Trill%@13.1-11.14V@i@OiiA11 venture 
2, 	.4 

Q 'Ajwim.iloullirtrivil,01213.ratolvi@i@Ejfivu venturi LLat`dtiV11111.11@E.,ivAl venture 

5. VA'nn-151/'inlilrila5VS:101@ihIATU661.101/ii:i0101: -11 

n. 0116.1d-A - 6651111E (91V11 - L1,51A1TL11/111.1 	 - Lnlaau -) - LL1PyLrtirvu 

• 6651117mi --A - 6L5laau412 - 6651'6)%lr2 	 Lm11%d-A - Lma€EA)-) - 101,511V1111,1 

laji.141@t-jn 

Microcontroller  

1. 40,09i@ltiLaszi microcontroller 

n. Arduino 

T. ARM 

PIC 

1. HAND 

Atmel 

2.2umaA'QuiN Input 1-i5e,vd-11 0-1023 Lyieran5olis'aLn-nlo 6aJa161,1)1/ ii output 

@anlx-ivi.lu -30 ill 30 ? 
60 

n. Output = Input X 	 30 
1023 
60-30 

T. Output = Input x 

1023 
3 

• Output = —Input x 
° 

 

n. Serial.println(9600), 

• Analogwrite(100); 

• Serial.begin(9600); 

Software.Communication.start, 

Analogprinttn(9600), 

1023 

1. Output = Input X 

1023 
30 

M. Output = —Input >: 

1023 

Arduino f'111J Computer thi@lnlfiqTri.,a017imlii`t,i 



51J Y14 

ti M1.1 Timing diagram vi-116-pal-mwt7icuTtr10 2 61 

5'UYI 3 

CLK 

01 

02 

CLK 

01 

02 

CLK 

01 

02 

CLK 

01 

02 

7 

ArduinolovinlnuLtu5tutinaTth'I tLN 0.5 Itri 

delay 

n. 50000 

/J. 500 

50 

1. 0.5 

5000 

5. Mnw,riktou PWM 	Afii,tionWim-y-win1FT4Luan-ilo 

n. 

T. 

1. 

Logic Gate and Counter 
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1 	-in,TL.J M1.1 Fi61,01,`N timing diagram 6m,nlvi-15 4 L6ueul7tiiu 

fl. Viri 1 	 5I2 	 R. Tli1711  3 

4 

2. -1f1,Tti M1.1 Td1oL6_, timing diagram T@1'3151/1'15 4 wucuot:lual 

n. 	F..1.71 1 	 j1J17; 2 	 5)1.1171 3 

,7,1t17 4 	 liifigioloqn 

,.v 
3. flfq.1J M1.1 2tJloLtu timing diagram T@T)151)1'15 3 LLIJUVUTU 

.1 	 A 
n. Tticil 1 	 T. Fill 2 	 R. Tdeti 3 

1. ?,`Lifi 4 	 . 11.iiii@loqn 

4. -IfI cIti M1.2 JK F/F iitglifikujilla,4 Preset Lot Gear wueu active low 6-qi@lni5 

Set lekancvicir Q Ltua@n 0 vtiAlllmjitutli,ntwiiRcilttropl Preset Lot Gear 

n. aOn 0 Lot 0 
	

T. a@n 1 Lot 0 
	

aOn 0 Lot 1 

as n 1 Loti 1 
	

lai@loqn 

L  

‘,1_1 M1.2 'Dl5t71.1TI,C10 2 'CJVII,VULl Synchronous Lot Asynchronous 

., 4/ 
5. 	-In,?,.1] M1.2 TtARLtict,r315a@mi@l'A5trulitiLL`tuAsynchronous 

n. Icdii 1 	
A 

T. ,Itivi 2 	 R. riCi 3 

1. ?J'A 4 	 '. lii2,16roloqn 
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Single-state Transistor Amplifiers  

ci' Single-Stage Transistor Amplifier unfimtd11%116t1 

hFE  = 200 191@lJ4`10'11Ji@ 1-5 

B 

1. fiivuolciiii  = 1mA yin Rc  L 	RE  Fn5i4W1'101-1I 

n. 3.6 KQ, 1.5 KQ 
	

T. 4.7 KQ, 1.5 KQ 	H. 36 KQ, 1.5 KQ 

1. 47 KQ, 1.5 KQ 
	

50 KQ, 1.5 KQ 

2. L651PLATUALo@i (Sia,1Eicurieunl-1-34) fl-n•N'ILY111,5 

n. 2 V 	 T. 1.5 V 	 R. 0.7 V 

R. 	 41@ fl. 'A@ T. 

3. nnIa 1-4. RB1  Lot RB2  R-niNnLvin`h 

n. 9.3 KQ, 2.2 KQ 	 '1 93 KQ, 3.3 KQ 	H. 39 KQ, 33 KQ 

1. 39 KQ, 22 KQ 	 x.93 KQ , 22 KQ 

4. -m5citilin6tuni5iml5.nnuaullto 

n. H@aLanoi@i -ai 	 U6V1@itelJ6a 	R.N.1001@iiU 

LcuM-AJ 

5. l'gni51,1.4alulcvuncomA?iN)aiLii@lvTIANovhl-ru (operating point) iiiiirntiailE5R'J5 

VCE 

n. 6 mV 	 T. 60 mV 	 H. 12 V 

1. 12 mV 	 6 V 

9 



10K 

Oscilloscope 

CH2 CH1 10K 
	1AA 

RI 

3 

1 Signal

enerator 1 G • • 

Op-amp l : Linear Amplifier  

1. -if - '111.qcd'17; 1 cin voltmeter d-ra 50 mV 	input offset voltage 

1M 
	̀VV N. 	 

R2 

00 

10 

V os • R1 Voltmeter 
3 

n. 5 mV 	i. 50 mV 	0.5 mV 
	

Q 0 

2. ' -ln-)1wilIct,q1..111 2 ehrtlaldtimitl.1661E1Aal voltage peak 1 V vct,'1,$i output voltage 

vot-unfuviitAnd-Nb 

Oscilloscope 

Signal Vi 
	

CH2 CH1 
Generator 
	

Vo  

R2 

10K 
R1 10K 

TA 2 

n. 2 VpeaknAjunAla 	T. 1 Vpeakilh1,10 	R. 1 Vpeak lajnAjcuvola 

1. 2 Vpeaki,Lineuvola 	ia.i274.14-wio1 

3. 3 6'111@ldflJt-1011f1.16n Ec12171il voltage peak 1 V Lii,$)j  output voltage 

vvinb 

n. 2 VpeaknAitnAla 

1. 1 Vpeak 

T. 2 Vpeak 13..inA'1Jnda 

.1,1.13714-io@cu 

R. 1 VpeakfA6IA10 



Signal 
Generator 

L 1 
10K 

10K 

Vo 

R2 

10K 

n. 2 VpeaknhviAla 

1. 1 Vpeak liinhvola 

•,`Licrii 4 

T. 2 Vpeak idinhoAla n. 1 vpeaknhoAla 

Signal 
Generator 

11 

4. vIn-J11'111.1It.li71 4 6111@liiifIAJMA1E111 v1 It voltage peak 1 V 	output 

voltage Lvin'h 

5. 	 5 6j'lliTlAIArlalt'IEJ1:1 	voltage peak 1 V 	output 

voltage vvin'h 

VI/ 5  

n. 2 VpeaknAjtviAla 
	

T. 2 VpeakliinAictimla 
	

R. 1 VpeaknAiliviAla 

1. 1 vpeak `11.1nAjouLAa 
	

`1,1i:Mwocu 
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Op-amp II : Differential and Instrumentation Amplifiers  

1. 'J15 Instrumentation Amplifier l'uTticifi 2.1 qi161,51AATI,2@fliiRT1141.1*L.A6fit1M1hP11d 

6411 
( 

2R 
Vo„,=(V, -V) 1+— 

R g 1  

(1/ 2 —V) 0.05 IwA 206651PLA'1U@@n1A 0.25 Iwg €1qi@lfm.1.1)11  

6651Akrt,io@nLtu 0.15 	A1@lcti'l@F_111115 

V2 

711ii 2.1 

n. AginmnaAinumti R Letu 2 LYi'l 	 Rg Ltu 2 Lvin 

Li712,JinmnIdintivinu Rs 	R Ltu 2 Lvin 	 adt Rg 

1,1713-1'1RT10'11,r1/ITU Rg Rt1141-11 

2. Lf.j@t7T31,1)17i 2.1 AiTU@@1111.JVi@LinhA'll.g6417t215V1711  1.1 141`IA1,114-16'5-1TEr1E1 

/i@l-MWA.1 61'lli'1141,101.194'ITErIEJT@TN5Vc11 2.1 Ltu 3 LLacct,12'ITEJ'lEn21-31,1J1711  1.1 

Ltet,1 5 

n. -15 
	

T.15 	hl. -8 

1. -5/3 
	

8 

3. -11/fi'eu--J171EJ-IEJesiai1lAl66a1lli.,51J171 1.1 511a1n1i@an anly5n4-iumbi1 

V ut=R, 
 
V. L

A  
@L

A  
guin@Einlb 

R2 

1,1 -mtviantmoill 

n. R1R3=R2R4 	R1=R2 	R3=R4 
	

R1=R3 u R2=R4 

R1=R4 aat R2=R3 	11.ii.141@locr 
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4. '-AT?JEJ`lEN1'11'lirilN1 differential voltage gain aat common-mode voltage 

gain vtu 100 Lot 0.01 Vi'll.1`4.1"U l'i Common-Mode Rejection Ratio (CMRR) 'ili'11111'11 

n. -80 dB 
	

6d. -40 dB 
	

R. 80 dB 

1. 40 dB 	 . 10000 dB 

5. `T‘l'ill05- 1.11T11`1,141@ 3 6111,n,N5 Three-OP-AMP Instrumentation Amplifier ?Il?i-J1.,Hl 

')15 instrumentation amplifier 't`itiTiZnitildn'tqfut@Ei'llb 
o 

n. LINIJR'3'12-1Af'11-dITTUAjTUL411 aarsthEAL6m-16duntiAjtufunw 

T. LIAL -iimAcieuviluA'-iuLii-1 LLavd-3ELfaivil oao6m-ntnuA'Quitu 

n. aon-naJP1uvritoimLin uaL-zhtufnAimnv.inukli,opt-LA 

1. aoRTILAjnetanet.,A$inuLiin LLat ?1-) EJL1711,niii@ao6-1y166EinFikg.i,nN 

. 66')E.afarvii@ao6151TEYIEJ4J,f1J,M LiNEJl@Ej'111A4En 



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

I.Tension and Compression Test 

fl 11 fl 4 9 

1 

3 

4 

5 

2.Torsion 

n I, fl 1 9 

1 

2 

3 

4 

S 

3.Bending of Elastic Comp. 

n qi fl 1 9 

1 

2 

3 

4 

5 

4.Heat Transfer 

n if fl 1 9 

1 

2 

3 

4 

5 

5.Fluid Measurement 

fl 11 0 1 9 

1 

2 

3 

4 

5 

6.Microcontroller 

fl 11 fl 4 9 

1 

2 

3 

4 

5 

7.Logic Gatge and Counter 

fl 11 fl 1 9 

1 

2 

3 

4 

5 

8.Single-state Transistor Amplifiers 

fl 11 fl 1 9 

1 

2 

3 

4 

5 

9.0p-amp I : Linear Amplifier Circuits 

it '11 fl 4 9 

1 

2 

3 

4 

5 

10.0p-amp II : Differential and 

Instrumentation Amplifiers 

fl Gu fl 1 9 

1 

3 

4 

5 
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