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Tension and Compression Test
1 l'U tension test bihl~~~wn'U 1'lh~CJ~'Vl~~'1~1vi'~'Ub~CJ~"nelll" b~CJ~,r'Ubn(il'llfleJ~1'i

fl. Load beam 'I.1~\J\9l1

'1J.fl1'U~-r'U defection '11fl beam 1J1~W_J'ieJVlvhl~G'lfl?l'U'I.1'ieJVl8'U
'U 'U

fl. l'leJ'U'I.1'i~fleJ'U~'UVl(il?leJ'U1~1vi'~'Ul~eJCJ1'Ubb'U1'i~'U1'U
'U

'"
~. Power screw bn(ilfl1'ib~eJ'U b'V'l'i1~bb'i~1J1fl:rr'U

'"
'I. ~'U~l'Ufi~~(il yieLd ml1

,
d 0 d I

2 Stress Vlb'i1f11'U1tu'llfle.JG'I fl1'iVl(ilG'leJ~'1~1Jfl1

fl. ~~fl11f1111JbtJ'U'I~~b'V'l'i1~b'i1~eJ~ preset fh'l.1'ieJVl1~'1J'U~~1 initiaL offset

'1J.~lfl11~1'1~~ b'V'l'i1~~'U~1'U~(il\9l1eJeJflvhl~bb'i~'1~~G'I(ilG'l~

fl. ~1f111~1'il~.:l b"tl'jl~~lLL'j.:l~l~1~ij error 'illf1f1WeJl'U yh1'!X'eil'ULL'j.:l1~,JmJf111fl11~'il~.:l
, '"

~. ~hfl11~1'1~~ b'V'l'i1~~'U~1'Un~VlTI'V'lG'l'1JeJ~Poisson's ratio eJ~
'U

'I. ~.:lf111~1'il~.:l L"tl'jl~ frame LL"~ power screw 'tJ€l.:lLfl~€l.:lij€l~€l.:l€l€lmL'j.:lLL"~'VI~1li'1~":W
Cl.I d~.dQJII (d

3. fl1'i1(il percent of reduction in area bbG'l~percent eLongation 1JVl~Vl1(il(il1m1eJ'ib'UmbG'l~

gauge 1"11~~fl~eJ~'1~eh'U1vi''11fl
•• Q ~1'" ,J' '1

fl. bdeJ'ib'UCJ b'V'l'i1~bu'Ufl1'i1(ilf11'V'l'U\i1'UL(ilCJI'l'i~...
'1J.bdeJ~bUCJb'V'l'i1~1~1"11~eh'UbtJ'U\9l1bG'l'1J1vi'bG'lCJ(~~\9lG'lbdeJ~bUCJ)

fl. Gauge b'V'l'i1~btJ'U~(il~~(il1J1n'ULab bbG'l~b'1J1caLibrate 1J11~bb~1

~. Gauge b'V'l'i1~el1'U~lb'l.1eJ~b~'U~eJeJfl1J11m(ilCJI'l'i~1~~eJ~A1'U1ru~fl

'I. bdeJ~bU~b'V'l'i1~1~~eJ~iA1~b~eJ~fl1'ibfl~eJ'U\9l1'1JeJ~~1J~eJfl~1~~ ~m'Ugauge

4. l?l~b'VlUCJ1'1~n'V'ltl~fl'i'i1J~eJ1'I.1.Q
fl. 1"11Young's ModuLus '1~1?l1

'1J.1"11% eLongation '1~~~

fl. 1"11yieLd stress '1~~1

~. 1"11% reduction in area '1~~1

'I. 1~n-rreJl(ilt;1fl~eJ~
'U

5. 1'Ufl1'iVl(ilG'leJ~b'i1'1~~~bfll'l~(il yieLd 1vi'eJ~1~h
~ Q .1 d ,

fl. lil~bfl(ilb?lCJ~bbG'l~u'ieJVlVleJ1'ULoad fl'i~l'lfl,
I. ~ ~ d ~

'1J.fl'UeJ1'UdiaL gauge '1~b'Vl'Ub'1J1J'Vl~'Ub'i1'1J'U

fl. fl'UB1'U Load '1~b~'U'I.1'ieJVlb~1JL~1fl11'1.1fl~
d II~ I 1.1

~. fl'UVl'Vl~'U power screw '1~~?lm1bb'i~1'l1'Ufl1'i'Vl~'UG'I(ilG'l~

'I. DiaL gauge b~1JG'I(ilG'l~

Torsion
1. '1~1-ff16fl1'i Torsion Test 1'Ufl1'i'Vl11"11 Shear Strength '1JeJ~1?l~b'l.1'i1~1vi''Vl~eJ1~

fl. 1vi'b'V'l'i1~Torsion Test btJ'U16fl1'ib~CJ1b'Vh,r'U~1-ff'Vl1~1 Shear strength '1JeJ~l?l~

'1J. 1vi'b'V'l'i1~btJ'U16~~1 CJbbG'l~?l~(il1fl~?l (il~1-ffn'Ul?l (ilb'I.1'i1~, ,
fl. 1~L"tl'jl~ Torsion Test LiJ'U16f11'jm-rrcl'1'V1~'"J'VI1~1Shear Strength 'tJ€l.:llG'l~L1.hl~1~mQ"tll~

~. 1~1v1b'V'l'i1~b~eJl?l(ilL'I.1'i1~t;1flTorque fl'i~v1'1'1~bn(illU~L~eJ~'11fl Tension
, 'U

'I. 1~1v1L'V'l'i1~1"11~1vi'1il~nfl111Jflm (ilLfl~ eJ'U?l~
'U



, v

2. L~eJTorque m~vhtlu~hJ'Vl~;;1eJU~'ULfi~iu~ vh1meJtJQfl'1Jl~'1JeJ..:r~;;1VlL'Vl-UtJltlU1;;1VlLLJ':il~
clQlU I cv
~'1~~fl~ru~ LL~fl~l'1fl'U

fl. LV'l':il~':iLJ~l'1'1JeJ'ILm'U1~L'Vl~eJ'Utl'U
'IJ

'1J. '1J'Ul~'1JeJ'ILm'U1~LVhtl'U1~'Vl~LLJ':il~~Lm'U1~fll1

fl. 1;;1~LLJ':il~iu~L~eJ'I~lfl Tension ~1'U1;;1~L'Vl-UtJd~~Lfi~iu~L~eJ'I~lflShear, ,
'I. Shear Strength '1JeJ'I1;;1VlLLJ':il~~fhueJtJfll1

~. TensiLe Strenoth '1JeJ'I1;;1~LLJ':il~~~1;;1'1fll1::> , 'IJ

3. ':i~'Vll1'11~'Vl~~~L.Qm)eJ'UL'Vl-UtJltlU1~'Vl~~L.QmL~'1LLJ':il~1~'Vl~'lJi1~1~L'Vl~1~~~~'l11~1H

vh CoiLSpring ~lflfll1tl'U
I q I q 4 I ClI

fl. eJeJ'UL'Vl'UmL'Vl~l~mlL V'l':il~~f1dl~tJ~'VltJ'U~,
'1J. LL~'1LLJ':il~L'Vl~1~fll1LV'l':il~~~1Shear Strength ~'1

fl. LL~'1LLJ':il ~L'Vl~1~fll1 LV'l':il~'Vl'U'Vll'Ufl1':itl~fl~eJ'U1vi'~fll1

'I. eleJ'UL'Vl-UmL'Vl~1~fll1LV'l':il~~~1TensiLe Strength ~'1
v

"iI. L'Vl~l~~'1~
'IJ

4. v\'11~LdeJv1eJfl~1'l(:..Jt1'1Ul'1~v\'1~lfl1~'Vl~L'Vl-Um~flTorque m~v\'l~'1\j~LLU'ULtJ'ULfl~m

fl. (:..Jt1'1v1mfi~Buckling ~lflfl1':im~v\'l'1JeJ'I Compressive stress

'1J. Lfi~fl1':iLOeJ'U'1JeJ'IShear 1'ULL'U1LQtJ'I

fl. Lfi~fl1':i TensiLe Stress1'ULL'U1LQtJ'I
~~.Q, Q.J I ...J.ClI I ~

'I. L'Vl\9lfl1':iru'U~~Lfl~LuV'l1~flU'VleJ'Vl~f1dl~tJ11~lfl1L'Vll'U'U

~. L'Vl\9lfl1':irud~~Lfi~LuV'l1~tlu1~'Vl~~~Shear Strength ~11 Lv11tT'U

5. Torsion Test 1off'Vl~;;1eJUeJ~b

fl. 1off'Vll~lflll~L 'Vl-Um'1JeJ'I1;;1~,
'1J.1off'Vll~lflll~LLJ':il~'1JeJ'I1;;1~,
fl. H'Vll~ lf1d 1~L'Vl-umLL~~f1dl~ LLJ':il~'1JeJ'I1;;1~,
'I. 1off'Vll~1ULtimate Shear Strength '1JeJ'I1;;1VlLLJ':il~

~. 1off'Vll~1 Shear Strenoth '1JeJ'I1;;1~L'Vl-UtJlLL~~1off'Vl~;;1eJU~111~'Vl~1~LtJ'U1~'Vl~L'Vl-Um::>, 'IJ

1~'Vl~1~LtJ'U1~'Vl~LLJ':il~

Bending of Elastic Camp.
i. 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.

~_~_b
I . w
I

a 1



fl. wb -1-
2

'1J. wbt
2

fl. w(a+b)-1-
2

~.w(a+b)t
2

'I.w(a+b/2)t
2

2. Which one is the maximum bending moment of the previous probLem?

fl. wab
2

'1J. wab
8

Fl. wa(a+b)
2

~.wa(a+b/2)
2

wb'I. -(a+b/4)
2

3. Which factor is effecting on the deflection of eLastic beams?

fl. Weight and Loading conditions of beam

'1J. MateriaLs of beam

fl. Boundary conditions of beam

~. Section ModuLus of beam

'I. ALLabove

4. Which one is the staticaLLydeterminate beam?

~ .~ ~ ~

fl. A
'1J. B

fl. C
~. A,B
'I. Not at aLL.



5. 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?

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

'1J. Beam B has higher value of E than Beam A

A. Beam A has higher value of EI than Beam B

..:l. Beam B has higher value of EI than Beam A

"'il. All above are impossible.

Heat Transfer
1. l~~tJ'j~~..:lr1'1Jv..:lLab L~v..:lHeat Transfer (conduction),

n. L~€l~m~lfhnl'~l.hmll1~€l'U'11€l..:ll61'V1~'!Jil~~l.:j ~

'11. L~€l~?l"'ilt1Fourier's Law1'ULLvi..:l161'V1~~n~'U~'VIU1~~A..:l~
"

A. L~€l~?l"'ilt1Fourier's Law1'ULLvi..:l161'V1~~n~'U~'VIU1~~hjA..:l~
"

..:l. oU€ln. LL61~'11.~n

'oil. oU€ln. '11. LL61~A. {'In
v "

2. oUv1~~vltlilLL~~..:l~1Ifl1'j'1Jv..:l Fourier 1Jl~fl~v..:l
"

n. Q kA (dT/dx)

'11. Q - kA (dT/dx)

A. Q kA (dxldT)
..:l. Q = - kA (dxldT)

'oil. Q = A (dT/dx)

3. LA~v..:lijel'vj1-tii.'Ufl1'j'Vl~~v..:lHeat Transfer (Conduction)

fl. Thermometer

'1J. m~'Uvfl~'N

A. 'Ul'Wfl1~'ULd~l
..,

..:l. '1Jv'1J.LL~~ A. ~fl
"

"'il. -uv fl., '1J.LL~~ A. ~fl
"

4. fl1'jt11Adll1~v'U 1'ULLvi..:ll~'VI~~~~'U~"Ij'Ul~I'lA..:l~ vru'VIi1ij"'il~LtJ~(J'ULLtJ~..:lvcil..:l1'j, "
fl. LLtJ'jer'U~'j..:ln'U'j~(J~'Vll..:l

'1J. LLtJ'jer'U~'j..:ln'U~'U~'VI'Ul~1'l

A. LLtJ'j~Jfler'Un'U'j~(J~'Vll..:l

..:l. LLtJ'jvJfler'Un'U~'U~V1tJ11K1'l

"'il. 1~LLti'Uv'U:ff'Un'UtJ~1I1ruAdll1~v'U



5. fl1';j'l11ml1J~e)'U 1'Ubbvl'l1~'Vl~~iJ~'U~'VlUl~Vl1~fl'l~ mli"lml1J-a''U'lJeJ'l~ru'VlIJiJ'oil~b LJ~tJ'UbbLJ~'l

eJ~l'lh

fl. bbLJ';jer'UI'l';j'lnU';j~tJ~V11'l

'lJ. bbLJ';jer'UI'l';j'lnu~'U~'VlUl~Vl

fl. bbLJ';jl:.Jtler'Unu';j~tJ~V11'l

'l. bbLJ';j~.Jtler'Unu~'U~'VlUl~Vl

'oil. 1~bb,j'UeJ'U~'UnuLJ~1Jlruml1J~eJ'U

Fluid Measurement
1. ml1J~'U"'ru b~tJ'Vl~eJfl111J~'U~Vl1'UvleJl'l';j'l iJml1Ji1J~'U-Bnu'\"n';jliJ bl'leJTIVl" '"

fl. Friction factor, Pipe diameter, Velocity, Pipe length

'lJ. Pressure, Flow rate, Viscosity, Reynolds number

fl. Loss coefficient, Pipe diameter, Viscosity, Pipe length

'l. Flow rate, Velocity, Pressure, Pipe diameter

'oil. Friction loss, Pressure, Velocity, Reynolds number

2. ~eJ1Vlt1fl~eJ'l
"

fl. l"11i1JLJ';j~~V1-Bfl1';j",rub~tJ ( K) btJ'Ul"11b~tJ1nu l"11bbi"lml'leJ1fl111Jb~tJVlV11'U(f)
" '"

'lJ. fl1';j1'Vl~~'Uth'UbnVl~'U b~eJ1'Vl~vi'1tJfl111Jb~1"''l ~'liJI'l1b~'lJb';jtJ'1'U~vi~l
"

fl. l"11i1JLJ';j~~V1-Bfl1';j",rub~tJ ( K) HeJ5U1tJfl1';j"'rub~tJ1'U~eJ'leJ vleJ1A'l
'\J QJ 'U ..,

'l. rllbb i"lml'leJ1ml1Jb~tJVlV11'U (f) HeJ5U1tJfl1';j1 'Vl~1'UvleJm'l

'oil.b';jl"rfl'oil~eJeJmbuu1 \1\ tJ'Ufl1';j 1'Vl~~'Uth'U b~eJ1~bnVlml1J~'U~Vl1 'UvleJ

3. ~eJ1VlbtJ'Ubfl~eJ'lijeJ1Vlerl'l';jlfl1';j 1'Vl~

fl. Manometer bb~~ Venturi meter

'lJ. Barometer bb~~ Orifice meter

fl. Pitot tube bb~~ Manometer

'l. Orifice meter bb~~ Venturi meter

'oil. Manometer bb~~ Anemometer

4. fl1';j",rub~tJ1'U~eJ'lmnVl'oillfl"'lb'Vl1'l1Vl bb~~HbV1eJ1JeJ~heJ5U1tJ" '" ,
fl. ml1Jb~tJVlV11'U Friction factor

'lJ. fl1';j1'VlmbtJfl~1 Loss coefficient
""

fl. fl111J'Vl'UVl Reynolds number

'l. fl1';j1'Vl~~'UtJ1'U Roughness

'oil. fl1';j1'Vl~';jlUb~tJU Pressure drop

5. bfl~eJ'lijeJ~eJ1LJ.Q bfl~eJ'lijeJ1VlbtJ'Ubfl~eJ'l1Vlml1J~'U

fl. Venturi meter

'lJ. Orifice meter

fl. Static tube

'l. Orifice meter

'oil. Manometer



Microcontroller
1.1111mfle)'u1vmm)~ vh~t.lfl1~'VlV!~eJ..:IbZJt.l~t.leJ~h,

n. 16F877

'1J. 16H877

fl. 18F877

..:I. 18H877

Iil. 18H877A

2. .fm~nvh ~ t.lfl1~b~tJt.ll u~bbmllb ~eJ1VlLlIlmfleJt.ll 'Vl~b~eJ~'V11..:11t.l1t.lfl1~'VlV!~eJ..:I~eJ.fl1'l31eJ~1~

n. .fl1'l31Assembly

'1J. .fl1'l31 Basic

fl . .fl1'l31 C

..:I. .fl1'l31 Pascal

Iil. .fl1'l31 Unix

3. 1t.lfl1~'VlV!~eJ..:Ifl1~~V!~m~Vl'Jl..:11111mfleJt.ll'Vl~~b~eJ{ti\JfleJlI~1b~eJ{~V!~eJ~1t.l'Vll..:1'Vm{~1V!

n. RS-232
'1J. Serial

fl. USB

..:I.Parallel

Iil. TTL

4. 1111mfleJt.ll'Vl~~b~eJ{PIC iJ'Vm{~fl1~'V11..:11t.l~y.jeJ{~bb~~bb~~~y.jeJ{~iJ~~t.l

n. 4 y.jeJ{~ 16 ~t.l

'1J. 4 y.jeJ{~ 32 ~t.l

fl. 5 y.jeJ{~ 16 ~t.l

..:I.5 y.jeJ{~ 32 ~t.l

Iil. 6 y.jeJ{~ 16 ~t.l

5. 1111fl~fleJt.ll'Vl~~b~eJ{vh~ t.lfl1~'VlV!~eJ..:IbZJt.l1111mfleJt.ll'Vl~~b~eJ{~~~n~1V!
"

n.ARM

'1J.AVR

fl. Atmel

..:I. MCS

Iil. PIC

Logic Gate and Counter
1. Iillmu M 1.11..:11il~~'V11Vltil~bVllleJt.lbn~OR ~eJ

"
n. ~u~ 1

"
'1J. ~u~ 2

"
fl. ~u~ 3

"..:I. ~u~ 4
"

Iil. ~u~ 5
'II



ado vad .c!riI .c!riI

2. "illmtJ M 1.1 'N"il~V1V11Vl'U1V1bVl&JeJ'Ubfl~AND fleJ
'U

fl. ~tJ~ 1
'U

'lJ. ~tJ~ 2
'U

fl. ~tJ~ 3
'U

-:I. ~tJ~ 4
'U

"il. ~tJ~ 5
'U

'HJ~ 5
"

~tJ M1.1 'N"il~ NAND ~vllVltJl~btJ'U'N"il~~eJ~fl~'U\il'U'1Jil~~l-:1"'U ~ I

3. "illfl~tJ M1.2 ~tJ1~btJ'U timing diagram 'lJm'N"il~Vll~ 3 bbtJ'lnrtJ~'U

fl. ~tJ~ 1
'U

'lJ. ~tJ~ 2
'U

fl. ~tJ~ 3
'U

-:I. ~tJ~ 4
'U

"il. ~tJ~ 3 bb~~ ~tJ~ 4
'U 'U

4. "illfl~tJ M1.2 ~tJ1~btJ'U timing diagram 'lJeJ-:ll.:1"il~Vll~4 bbtJtJ,rtJ~.:I

fl. ~tJ~ 1
'U

'lJ. ~tJ~ 2
'U

fl. ~tJ~ 3
'U

.:I. ~tJ~ 4
'U

"il. ~tJ~ 5
'U



5. Iilln~u M 1.2 ~U1V1LtJ'U timing diagram '1Jtl~'}~Iil~Vll~4 LL'U'Ui1'U~'U

n. ~u~1
"

'1J. ~u~2
"

fl. ~u~3
"~. ~u~4
"

Iil. ~u~ 1 LL~~ ~u~ 5
" "

ell<
01

02

ell<
01

02

ell<
01

02



Single-state Transistor Amplifiers
~1mtJd..:l~';i Single-Stage Transistor Amplifier bb(;l~tll'VI'UV11m-1f hFE = 200

'U

~..:Il?leJ'Ufhm~-ireJ 1-5

B
~BC547
E C

BOTTOM VIEW

1. d..:l~';ivtl ~~1 btJ'Ufl1';i~m..:l~';i'lJCJ1tJbb'U'U 1V1

fl. Ejijbl?leJTI'UeJG'l

~,
A. AeJm(;lflbl?leJ';i';id~

..:I. b'UG'l~d~

~. b'UG'l1'UeJG'l

2. 16fl1';i1'UeJG'l1'U1Yl~1'Vl';i1'U'1iG'lbl?leJ{bvleJ1m~~V1vh..:l1'U (operating point) ~nmd~bG'l~mm';i

b~eJfl~1 VCE bvh1';i

fl. 6 mV

'lJ. 60 mV

A. 6 V
..:I. 12 V

~. 12 mV

3. bb';i..:l~'U~Ejijl?lbl?leJ{ (bdmViCJ'Un'Um1d~) m';in~1bVh1 ';i

fl. 2 V

'lJ. 1.5 V

A. 0.7 V

..:I. -ireJ fl) 'l-l~eJ 'lJ)

~. -ireJ 'lJ) 'l-l~eJ A)



4. fhv't'UVll~ Ie = lmA rll RC bb~~ RE rrJ'iiirl1W111'i

fl. 3.6 KQ, 1.5 KQ

"11. 36 KQ, 1.5 KQ

fl. 4.7 KQ, 1.5 KQ

..:l. 47 KQ, 1.5 KQ

"iJ. 50 KQ, 1.5 KQ

5. "iJlflo/Ja 1-4) RBi bb~~ RB2 rld'iiirilbVh1'i

fl. 93 KQ , 22 KQ

"11. 9.3 KQ, 2.2 KQ

fl. 93 KQ, 3.3 KQ

..:l. 39 KQ, 33 KQ

"iJ. 39 KQ, 22 KQ

Op-amp l : Linear Amplifier
1. "iJlfl'N"iJ'itK..:ll'U~tJ~ 1 111 voltmeter ~1'U1~ 50 mV "iJ..:lVllinput offset voltage

1M

R2

fl. 50 mV

"11.5 mV

fl. 0.5 mV
..:l.0

"iJ.1~iirlll'latJ
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2. "iIlm~"iI~vl~1'U~LJ~2 tlli1€l'U~tytylru'llltJoJ~ii voltage peak 1 V "iI~1v1output voltage

vo ii~tytylruLtJ'U€l~l~h
Oscilloscope
CH2 CH1

10K
10K

n. 2 Vpeakmi'uL'I"l?l

'U. 2 Vpeak hJmi'uL'I"l?l

fl. 1Vpeakmi'uL'I"l?l

~.1Vpeak bJmi'uL'I"l?l

"iI.hiiif11(;l€lU

3. "iIlm~"iI~vl~1'U~LJ~3 tlli1€l'U~tytylru'llltJoJ~ii voltage peak 1V "iI~1v1output voltage

Lvhh

n. 2 Vpeakn~uL'I"l?l

'U. 2 Vpeak 11Jn~uL'I"l?l

fl. 1 Vpeakn~uL'I"l?l

~. 1 Vpeak 11Jn~uL'I"l?l

"iI.11Jiif11(;l€lU



4. ~1m~~'Jvl~1'U~'lJ~4 t;11UeJ'U~~~1ru6/l1tJ'l1vi ~~ voltage peak 1 V ~~1vloutput

voltage whh

Signal V1 10K
Generator V2 1

10K Vo

R2

10K

.d
~'lJVl 4

n. 2 Vpeakn~'UL'l"J?l

'1J. 2 Vpeak 1~n~'UL'l"J?l

fl. 1Vpeakn~'UL'l"J?l

~.1Vpeak 1~n~'UL'l"J?l

~. 1~~f11I'leJ'U

5. ~1n'N~'Jvl~1'U~'lJ~5 t;11UeJ'U~~~1ru6/l1tJ,jvi ~~ voltage peak 1V ~~1vloutput

voltage wh1'J
47K

R
10K

R1
V2 10K

R2

10K
~'lJ~ 5

n. 2 Vpeakn~'UL'l"J?l

'1J. 2 Vpeak 1~n~'UL'l"J?l

fl. 1Vpeakn~'UL'l"J?l

~. 1 Vpeak 1~n~'UL'l"J?l

~. ~~f11I'leJ'U



Op-amp 1\: Differential and Instrumentation Amplifiers
1. G11V1~\rJ..:I"iI~'1JtJ1tJe.J~~l..:1vl..:lbbG'l~..:I1tl~U~1.1 bb~..:IvltlvlltleJeJn G'l1~1~m\'ltl1ru1vl11

"R .d •• .d 1 I 1Vout = R2
~n b~eJ~b..:leJtl'1JeJtJ1..:1~

I

n. Rl=R2 bb~~ R3=R4

'1J. Rl=R3 bb~~ R2=R4

fl. Rl=R4 bb~~ R2=R3

..:I. R1R3=R2R4

"iI. 1~iJ-rreJ1~~n
"

2. 1..:1"i1~Instrumentation Amplifier 1tl~U~ 2.1 ~..:Ibb~..:IvltlvlltleJeJniJfl11~~~~t.lI5ti\Jbb~..:Ivltlvlltl
!J <V~

b'1Jl ~..:Itl

v~ = (V, -~{l+~:J
b~m':leJtlbb~..:Ivltlvlltlb-rrl (V2 -VI) 0.05 t1~11i 1'~bb~..:IvltlvlltleJeJn1vl0.25 t1~~ ~1()\eJ..:If11~h1

bb~..:IvltlvlltleJeJmUtl 0.15 t1~~ ()\eJ..:I'VheJ~l..:1h

4tl~ 2.1

n. b~~fhfl11~()\ltl'VIltl Rg bUtl 2 wh

'1J.b~~~lfl11~()\ltl'VIltl R bUtl 2 wh

fl. b~~~lml~()\ltl'VIltl Rg bb~~ R bUtl 2 WI1
, , ,

..:I.b~~~lfl11~()\ltl'VIltl R bb~~ Rg fl~..:IVI{1..:1
, , ,

"iI. b~~~lml~()\ltl'VIltl Rg fl~..:IVI{1..:1
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3. b~eJi111~,,~~tJ~ 2.1 ~lt.leJeJn1tJ~m~ln\J~l'Ub~1'ZJeJ~1~,,~~tJ~ 1.1 ,,~r11t.l1ruVlleJml'ZJentJ
" "

'ZJeJ~1~"~~1:lJ~lnlV1t.lVl1~eJml'ZJentJ'ZJeJ~1~,,~~tJ~ 2.1 bUt.l 3 bb":::eJml'ZJentJ'ZJeJ~1~,,~~tJ~ 1.1
" "

bUt.l 5

n. -15
'ZJ. 15
1"1. -8

~. 8

". -5/3
4. 1~,,~~~m1:lJilt.l1t.l~eJ 3 bUt.l1~"~ Three-OP-AMP Instrumentation Amplifier ~~ci1t.l'ZJeJ~

1~"~ instrumentation amplifier ,,:::v11V1,rlmt.l~m~ru:::eJ~1~h
, ,

_ 11 11 II I Q.d cv IV

n. by.j:lJml:lJV11t.lV11t.lVllt.lb'ZJl bb":::'li1m y.j:lJVI~eJ"VleJV1~l'ZJentJ?frurulru., .,

I Q.d Q..I cv d lq

". 'li1m y.j:lJVI~eJ"VleJml'ZJen tJ?frurulru by.jtJ~eJen~ bVltJ1., .,
5. 1~"~'ZJentJ~1~1~"~V1i1~ijfh differential voltage gain bb":::common-mode voltage gain

bUt.l 100 bb":::0.01 V11:lJr;l1~Ufh Common-Mode Rejection Ratio (CMRR) ij~lbVhh

n. -80 dB

'ZJ. 80 dB

1"1. -40 dB

~. 40 dB

". 10000 dB


