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UNIT-I 

THREE PHASE CIRCUITS 

1. Derive the relationship of voltage and current in star connected load.                           [10M] 

2. Derive the relationship of voltage and current in delta connected load.                         [10M] 

3. A three phase balance delta connected load of (4+j8) Ω is connected across a 400V,3¢ 

balanced supply. Determine the phase currents and line currents. And also power drawn by 

the load. Assume RYB phase sequence.                                                                         [10M] 

4. A balanced star connected load having an impedance (15+j20) Ω per phase is connected to a 

three phase 440 V,50Hz supply. Find line currents and phase voltages. Assume RYB phase 

sequence and also calculate power drawn by the load.                                                  [10M]                                              

5. A balanced star connected load of (4+j3) Ω per phase is connected to a balanced 3¢ 400V 

supply. Find a) active power  b) reactive power c)Apparent power.                              [10M] 

6. A balanced delta connected load of (4+j3) Ω per phase is connected to a balanced 3¢ 440V 

supply. Find a) active power  b) reactive power c) Apparent power.                             [10M] 

7. Three impedances Z1=20 , Z2=40 ,Z3=10  are delta connected to a 400V,3¢ 

System. Determine i) phase currents ii) line currents iii) total power consumed by the load. 

                                                                                                                                        [10M] 

8. An unbalanced 4 wire star connected load has a balanced voltage of 400V. The load are 

Z1=(4+j8) Ω ,Z2=(5+j4)Ω ,Z3=(15+j20)Ω .Calculate line currents , current in neutral wire, 

total power.                                                                                                                    [10M]                     

9. A 400V,3¢ supply feeds an unbalanced 3 wire star connected load. The branch impedances 

of the load are ZR=(4+j8)Ω ,ZY=(3+j4)Ω ,ZB=(5+j20)Ω. Find the line currents and voltages 

across phase impedance. Assume RYB phase sequence.        [10M] 

10. a) Write the voltage and current relationship in star connected system?                        [2M] 

b) Write the voltage and current relationship in star connected system?                        [2M]                      

c) What are the different methods are used to solve the unbalanced systems?              [2M] 

      d) Draw the star connected load.                                                                                    [2M] 

e) Draw the delta connected load.                                                                                  [2M] 
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UNIT-II 

TRANSIENT ANALYSIS 
 

 

1. Derive the transient response of an RL circuit with DC excitation.                              [10M]  

2. Derive the transient response of an RC circuit with DC excitation.                              [10M] 

3. Derive the transient response of an RLC circuit with DC excitation.                            [10M] 

4. Derive the transient response of an RL circuit with sinusoidal  excitation.                   [10M] 

5. Derive the transient response of an RLC circuit with sinusoidal excitation.                 [10M] 

6. Derive the transient response of an RC circuit with AC excitation.                            [10M] 

7. A series RL circuit with R=30Ω and L=15H has a constant voltage V=60V applied at t=0. 

Determine the current I, the voltage across the resistor and across the inductor.        [10M] 

8. A series RC circuit consists of resistor of 10  and capacitor of 0.1F has a constant voltage 

of 20V is applied to the circuit at t=0. Obtain the current equation. Determine the voltage 

across the resistor and the capacitor.                                                                          [10M]                                           

9. In the circuit shown in fig. Determine the complete solution for the current when switch is 

closed at t=0,applied voltage is V(t)=50cos(10
2
t+π/4),resistance R=10Ωand capacitance 

c=1µF.                                                                                                                         [10M] 

 

    10.a) Define steady state.                                                                                                      [2M] 

         b) Define transient state.                                                                                                   [2M] 

         c) Find the Laplace transform of the function f(t) =4t³+t²-6t+7?                                      [2M] 

         d) Find L{ cos t}?                                                                                                            [2M] 

         e)  What is the transient response of RL series circuit with DC excitation?                     [2M] 
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UNIT –III 

 NETWORK TOPOLOGY 

1. Find the cutset matrix for the followings? 

a)                                                             [5M]         b)                                          [5M] 

          
 

 

2. Find the tieset matrix for the following? 

a)                                                      [5M]                b)                                         [5M]               

                
3. Determine current in 10Ω resistor for the following network by using nodal analysis with 

network topology. [10M] 
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4. Find voltage V for the circuit shown in fig which makes the current in the 10Ω resistor is zero 

by using nodal analysis with network topology?                                                                [10M] 

 
5. Determine current in 5Ω resistor for the circuit shown in figure with network topology.                                       

[10M]    

                 
6. Determine mesh currents for the following network using netwok topology.                                                         

[10M]    

 
7. Determine ix for the following network using network topology.                                                                          

[10M]                       

 
8. For the circuit shown in figure. Find the voltage across 4Ω resistor using nodal analysis with 

network topology. [10M] 
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9. Write the procedure to draw the dual network and find dual network for the followings. [10M] 

a)                                                 [5M]                       

                                                                                                

 
b)                                             [5M] 

 
10. a) Define graph.                                                                                                                 [2M] 

b) Define planar and non-planar graph.                                                                             [2M] 

c) Define duality.                                                                                                               [2M] 

d) Define cutest.                                                                                                                 [2M] 

e) Define tieset.                                                                                                                  [2M] 
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UNIT-IV 

 

TWO PORT NETWORKS 

 
1. Derive the expressions for Z-parameters in terms of ABCD parameters.  [L3]  [10M] 

2. Find the Z - parameters for the resistance network shown in figure (B)               [L1] [10M] 
 

 

 

3. Verify Reciprocity Theorem for the network shown in figure (b)   [L3] [10M] 

   

 

 

 

 

 

 

 

 

4. Derive the expressions for Y-parameters in terms of ABCD parameters?  [L3] [10M] 

5. Derive the expressions for h-parameters of a two port network?   [L3] [10M] 

6. Determine Y parameters of the following network 

 
7. Obtain h and g parameters of following two port network. 
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8. Obtain the T parameters of the following two port network 

 
9.  Prove the g parameters can be obtained from the z parameters as 

         
10.  Determine the Z parameters of the following two port network. 
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UNIT-V 

FILTERS & SYMMETRICAL ATTENUATORS 
 

1. Explain about different types of filters.                                                                           [10M] 

2. Explain about constant K low pass filter.                                                                        [10M] 

3. Explain about constant K high pass filter.                                                                      [10M]  

4. Design a high pass filter having cut of frequency of 1KHz with load resistance of 600ohms. 

                                                                                                                                         [10M] 

5. Design a low pass filter having cut of frequency of 2KHz with load resistance of 500ohms. 

                                                                                                                                         [10M] 

6. Design a low pass filter having cut of frequency of 5KHz with load resistance of 800ohms. 

                                                                                                                                         [10M] 

7. Design K-type band pass filter having cut of frequency of 2KHz &10KHz and with load 

resistance of 500ohms.                                                                                                    [10M] 

8. Design a T- pad attenuator to give an attenuation of 60dB and to work in line of 500 ohms 

impedance. 

9. Design a symmetrical bridged T- attenuator with an attenuation of 30 dB and terminated 

into a load of 500 Ohms. 

10. Design a π-type attenuator to give 10 dB attenuation and to have a characteristic impedance 

of 200 Ohms 
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  HTRAHDDIS SNOITUTITSNI FO PUORG  RUTTUP ::  
 daoR manavanayaraN ,ragaN htrahddiS – 385715  

 
( KNAB NOITSEUQ )EVITCEJBO  

 
: edoC htiw tcejbuS  302EE61( SAN   )                                      hcnarB & esruoC  :  hceT.B -  EEE

:meS & raeY  II - & hceT.B  I-                                             meS     :noitalugeR  61R  

 TINU – I 
 
ESAHP EERHT  STIUCRIC  

.1  ___________ dellac si tniop lartueN eht dna enil yna neewteb egatlov ehT   [ ] 
)A                       egatlov esahp  )B egatlov enil  
)C  &A htoB                          B enoN )D  

.2  ___________ si egatlov esahP     [ ] 
)A  tniop lartuen eht dna enil yna neewteb egatlov ehT  
)B  tniop lartuen eht dna enil R neewteb egatlov ehT  
)C  tniop lartuen eht dna enil Y neewteb egatlov ehT  
)D  en eht dna enil B neewteb egatlov ehT tniop lartu  

.3  __________ dellac si senil owt yna neewteb egatlov ehT   [ ] 
                       egatlov esahP)A    egatlov enil )B  
                          B&A htoB )C enoN )D  

.4  _____________________ si egatlov enil ehT   [ ] 
)A    senil owt yna neewteb egatlov ehT        senil Y dna R neewteb egatlov ehT)B  
)C  senil R dna B neewteb egatlov ehT )D         senil B dna Y neewteb egatlov ehT  

.5  era rotanretla esahp 3 eht yb detareneg segatlov ehT   [ ] 
)A     ycneuqerf emas dna edutingam tnereffid)B        ycneuqerf tnereffid dna edutingam emaS  
)C  ycneuqerf emas dna edutingam emas )D   ycneuqerf tnereffid dna edutingam tnereffid  

.6  eerht a nI - yb detarapes era segatlov eht ,metsys esahp      [ ] 
)A  54 0                                       09 )B 0 
)C  021 0                                     081)D 0 

.7  eerht a nI -  ,metsys esahp si tnerruc lartuen eht ,decnalab yltcefrep era sdaol eht nehw   [ ] 
)A  oreZ                                       )B eno - mumixam fo driht  
)C  owt - m fo sdriht mumixa        )D mumixam ta  

.8  eerht niatrec a nI - Y eriw -  fo sedutingam ehT .Vk 2 era segatlov esahp eht ,rotareneg detcennoc
era segatlov enil eht   [ ] 

)A  V 000,2                                 )B V 000,6  
)C  V 666                                    )D V 464,3  

.9   a nI ∆  a gnivird ecruos detcennoc ∆ eht ,daol detcennoc      [ ] 
)A  eno era egatlov enil dna egatlov daol - esahp nevig a rof egatlov ecruos eht driht  
)B  owt era egatlov enil dna egatlov daol - esahp nevig a rof egatlov ecruos eht sdriht  
)C   lecnac egatlov enil dna egatlov daol esahp nevig a rof  
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)D  esahp nevig a rof lauqe lla era egatlov esahp ecruos dna ,egatlov enil ,egatlov daol  
.01   a nI

 

∆ Y a gnideef ecruos detcennoc - ,daol detcennoc      [ ] 
)A  eht fo ecnereffid eht slauqe egatlov esahp hcae  segatlov daol gnidnopserroc  
)B  egatlov esahp hcae  egatlov daol gnidnopserroc eht slauqe  
)C  eno si egatlov esahp hcae - egatlov daol gnidnopserroc eht driht  
)D  egatlov daol gnidnopserroc eht htiw esahp fo tuo °06 si egatlov esahp hcae  

.11  Y a nI - eht ,noitarugifnoc daol/ecruos Y        [ ] 
)A  erruc enil eht ,tnerruc esahp esahp hcae ni lauqe lla era tnerruc daol eht dna ,tn  
)B  esahp fo tuo °021 era tnerruc daol eht dna ,tnerruc enil eht ,tnerruc esahp  
)C  esahp fo tuo °021 era htob dna ,esahp ni era tnerruc enil eht dna tnerruc esahp   daol eht htiw

tnerruc  
)D  daol eht dna tnerruc enil   esahp eht htiw esahp fo tuo era htob dna ,esahp ni era tnerruc

tnerruc  
.21  Y a nI - si tnerruc enil hcae fo edutingam eht ,tiucric detcennoc     [ ] 

)A  eno - tnerruc esahp eht driht                          )B tnerruc esahp gnidnopserroc eht semit eerht  
)C  oc eht ot lauqe tnerruc esahp gnidnopserr     )D orez  

.31  detarapes era taht segatlov ladiosunis elpitlum suoenatlumis ecudorp srotareneg esahpyloP [ ] 
)A  selgna esahp tnatsnoc niatrec      )B seicneuqerf tnatsnoc niatrec  
)C  segatlov tnatsnoc niatrec             )D nerruc tnatsnoc niatrec st  

.41  tnerruc fo tinu si gniwollof eht fo hcihW        [ ] 
)A        erepma       stlov )B  
)C      sttaw     llA )D  

.51   egatlov fo tinu si gniwollof eht fo hcihW       [ ] 
)A      erepmA       stlov )B  
)C           sttaw     llA )D  

.61  rewop fo tinu si gniwollof eht fo hcihW        [ ] 
)A     erepmA     stlov )B  
)C          sttaw     lla )D  

.71  ygrene fo tinu si gniwollof eht fo hcihW        [ ] 
)A     erepmA      stlov )B  
)C           sttaw      seluoj )D  

.81  ___________ rewop evitcA rof stinu eht si tahW      [ ] 
)A     AVK          WK )B  
)C      RAVK     enon)D  

.91  eht si tahW  ___________ rewop evitcaeR rof stinu      [ ] 
)A       AVK     WK )B  
)C    RAVK                enon)D  

.02  ___________ rewop tnerappA rof stinu eht si tahW      [ ] 
)A       AVK     WK )B  
)C     RAVK     enon)D  

.12  si ycneuqerf fo stinU          [ ] 
)A     AVK      WK )B  
)C         zH       )D enon  
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.22  eht ni rewop ehT   si metsys detcennoc atleD decnalab      [ ] 
V 3)A hp I hp

 

soc

 

∅                   )B √

 

3V hp I hp

 

soc

 

∅ 
                 B&A htoB )C               enoN )D  

.32   eht ni rewop ehT si metsys detcennoc ratS decnalab      [ ] 
V 3)A hp I hp

 

soc

 

∅                    )B √

 

3V hp I hp

 

soc

 

∅ 
                     B&A htoB)C   enoN)D  

.42  metsys daol detcennoc rats rof tcerroc si tnemetats gniwollof eht fo hcihW   [ ] 
)A  V hp V =    L                     )B I hp I = L 
)C  V hp  = √

 

3 V  L       I )D L  = √

 

3I hp  
.52  atled rof tcerroc si tnemetats gniwollof eht fo hcihW  metsys daol detcennoc   [ ] 

)A  V hp V =    L         )B I hp I = L 
)C  V hp  = √

 

3 V  L        I)D L  = √

 

3I hp  
.62  egatlov enil ot lauqe si esahp eht ,metsys gniwollof eht fo hcihw nI    [ ] 

)A   rats       )B atled  
)C  rats -  atled     atled )D - rats  

.72   enil eht ,metsys gniwollof eht fo hcihw nI egatlov esahp eht ot lauqe si egatlov   [ ] 
)A                ratS     atled )B  
)C  rats -   atled     atled)D - rats  

.82   eht ot lauqe si egatlov enil eht ,metsys gniwollof eht fo hcihw nI √

 

3 egatlov esahp eht fo semit  
[ ] 

)A                  ratS      atled)B  
)C  rats -      atled     D atled) - rats  

.92   eht ,metsys gniwollof eht fo hcihw nI tnerruc enil   eht ot lauqe si √

 

3 tnerruc esahp eht fo semit  
[ ] 

)A              ratS     atleD )B  
)C  rats -         atled     atled)D -  rats  

.03  3 decnalab a ot detcennoc si esahp rep Ω)3j+4( fo daol detcennoc rats ecnalab A   V004 esahp
metsys eht fo .F.P si tahw .ylppus         [ ] 

)A                  gaL 8.0    gaL 6.0)B  
)C               gaL 7.0    gaL 4.0 )D  

.13   V004 esahp 3 decnalab a ot detcennoc si esahp rep Ω)3j+4( fo daol detcennoc rats ecnalab A
rewop evitca latot si tahw .ylppus         [ ] 

)A  6.52        Wk     Wk 5.9 )B  
)C                    wK 01    wK 21 )D  

.23  Y a ni fI - sahp hcae ,rotareneg ca detcennoc 09 fo edutingam a sah egatlov e V  eht si tahw ,SMR
?egatlov enil hcae fo edutingam         [ ] 

)A                           V0        V09 )B  
)C                       V 651     V081)D  

.33  eerht decnalab a nI - sah esahp hcae ,daol esahp       [ ] 
)A  rewop fo tnuoma lauqe na                     )B eno - rewop latot fo driht  
)C  owt - rewop latot fo sdriht                       )D LI ot lauqe noitpmusnoc rewop a  

.43  Y a nI - nnoc  a si ereht ,egatlov esahp tseraen eht dna egatlov enil hcae neewteb ,tiucric detce
 elgna esahp  ecnereffid fo          [ ] 
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)A  00                         03 )B 0 
)C  06 0                       09 )D 0 

.53  Y niatrec a nI -  a evah hcae stnerruc esahp ecruos eht ,metsys Y  ehT .A 9 fo edutingam
si noitidnoc daol decnalab a rof tnerruc daol hcae fo edutingam     [ ] 

)A       A3      A6 )B  
)C       A9      A72)D  

.63  Y a nI -  fo elgna____ htiw detfihs era  egatlov enil hcae  ,tiucric detcennoc   esahp  fo taht
segatlov            [ ] 

)A  03   0    dael                     03 )B  0 gal  
)C  06 0                     dael    06 )D  0 gal  

.73  I  a n

 

∆- ennoc stnerruc enil hcae  ,tiucric detc    fo elgna____ htiw detfihs era   esahp  fo taht
stnerruc            [ ] 

)A  03   0                     dael    03)B  0 gal  
)C  06 0                    dael    06 )D  0 gal  

.83  ni rewop erusaem ot  desu eb nac tnemerusaem rewop fo dohtem retemttaw owT  [ ] 
)A          stiucric ecnalaB    nU )B - stiucric decnalab  
)C                 B & A htoB    enon )D  

.93  u eb nac tnemerusaem rewop fo dohtem retemttaw eerhT ni rewop erusaem ot  des  [ ] 
)A          stiucric ecnalaB    nU  )B - stiucric decnalab  
)C                B & A htoB              enon )D  

.04  daol detcennoc rats eriw 3 ecnalabnu eht evlos ot desu era sdohtem gniwollof eht fo hcihW  

            [ ] 

)A   atled ot ratS meroeht s’nemillim )B                 noitamrofsnart  
)C  dohtem pooL       LLA )D  
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  HTRAHDDIS SNOITUTITSNI FO PUORG  RUTTUP ::  
 daoR manavanayaraN ,ragaN htrahddiS – 385715  

 
( KNAB NOITSEUQ )EVITCEJBO  

 
: edoC htiw tcejbuS  302EE61( SAN   )                                      hcnarB & esruoC  :  hceT.B -  EEE

:meS & raeY  II - I & hceT.B -                                             meS     :noitalugeR  61R  

 TINU – II 
 

SISYLANA TNEISNART  
 

.1  nehw tiucric yna  ni srucco ruoivaheb tneisnarT   [ ] 
)A   detrohs si ecruos egatlov eht)B                    segatlov deilppa fo segnahc neddus era erehT  
)C   LLA )D  ylppus eht morf detcennocsid ro detcennoc si tiucric ehT  

.2  srucco esnopser tneisnart ehT   [ ] 
)A  udni I ylno )B                  tiucric ecnatsiser ni ylnO stiucric evitc  
)C  c eviticapac ni ylnO C &B htob )D                stiucri  

.3  ___ segatlov dna tnerruc etats ydaets nI   [ ] 
)A   emit t.r.w segnahc t’nseod )B                       emit ot t.r.w segnahC  
)C  enon )D                                        B &A htob  

.4   nI ___ segatlov dna tnerruc etats tneisnart   [ ] 
)A      emit ot t.r.w segnahC                      emit t.r.w segnahc t’nseod )B  
)C                   B &A htob                          enon )D  

.5    ni segnahc neddus swolla t’nseod rotcudnI   [ ] 
)A                    stnerruC                             segatlov )B  
)C               enon )D                                       B & A htoB  

.6     ni segnahc neddus swolla t’nseod roticapaC   [ ] 
)A           stnerruC                                      segatlov )B  
)C  & A htoB            enon )D                                       B  

.7   ni segnahc neddus swolla  rotcudnI   [  ]  
)A          stnerruC                                      segatlov )B  
)C      B & A htoB                                   enon )D  

.8  segnahc neddus swolla roticapaC   [ ] 
)A            stnerruC                                    segatlov )B  
)C      B & A htoB                                   enon )D  

.9  si tiucric LR seires fo tnatsnoc emit ehT   [ ] 
)A        R/L )B                                                     RL  
)C                L/R                                        LLA )D  

.01   si tiucric CR seires fo tnatsnoc emit ehT   [ ] 
)A    C/R )B                                                 CR/1  
)C  LLA )D                                                    CR  
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.11   eht fo hcihw fo tnatsnoc emit si R/L tiucric gniwollof   [ ] 
)A  tiucric CR seires )B                             tiucric CR lellaraP  
)C  tiucric LR lellarap )D                                tiucric LR seireS   

.21  tiucric gniwollof eht fo hcihw fo tnatsnoc emit si  CR   [ ] 
)A              tiucric CR lellaraP                  tiucric CR seires )B  
)C               tiucric LR seireS                    tiucric LR lellarap )D  

.31   eht hguorht gnissap tnerruc eht ,0=t ta V ecruos egatlov a ot detcennoc si tiucric LR seires nehW
0=t ta L rotcudni +  si   [ ] 

)A        ytinifni )B                                                     R/V  
)C  L/V )D                                                    oreZ  

.41   eht hguorht gnissap tnerruc eht ,0=t ta V ecruos egatlov a ot detcennoc si tiucric LR seires nehW
=t ta L rotcudni

 

 si ∞   [ ] 
)A   ytinifnI )B                                                          R/V  
)B  L/V )D                                                         oreZ  

.51  rruc eht ,0=t ta V ecruos egatlov a ot detcennoc si tiucric CR seires nehW  eht hguorht gnissap tne
 roticapac C 0=t ta + si   [ ] 

)A  orez )B                                                ytinifnI  
)C  CW/V )D                                                      R/V  

.61   eht hguorht gnissap tnerruc eht ,0=t ta V ecruos egatlov a ot detcennoc si tiucric CR seires nehW
C roticapac  =t ta

 

si ∞   [ ] 
)A  orez )B                                                ytinifnI  
)C      CW/V )D                                                     R/V  

.71   ,0=t ta V ecruos egatlov a ot detcennoc si tiucric )Fμ2=C,Ώ01=R( CR seires nehW  emit eht si tahw
fo tnatsnoc  krowten eht   [ ] 

)A  sμ 2 )B                                       sm 2  
)C  .0 0 sμ2.0 )D                                    sm 2  

.81  R seires nehW L Ώ01=R( Hm5=L,  ,0=t ta V ecruos egatlov a ot detcennoc si tiucric )  emit eht si tahw
krowten eht fo tnatsnoc   [ ] 

)A      sm 05                                  sμ 05 )B  
)C  .0 sμ 5 )D                                       sm 5  

.91  CR seires nehW  Ώ01=R( 01=C,  )Fμ   tnerruc eht ,0=t ta V ecruos egatlov a ot detcennoc si tiucric
 eht hguorht gnissap  C roticapac si sm1.0=t ta   [ ] 

)A          ytinifnI                         orez )B  
)C   )D                                      R/V R/V36.0  

.02  LR seires nehW  Ώ01=R( Hm01=L,  )   tnerruc eht ,0=t ta V ecruos egatlov a ot detcennoc si tiucric
si s1.0=t ta L rotcudni eht hguorht gnissap   [ ] 

)A                       ytinifnI            orez )B  
)C   )D                                     R/V R/V36.0  

.12   nehw depmad revo si tiucric CLR na ni tnerruc tneisnart ehT   [ ] 
)A  

 

�

 

𝑅

 

2

 

𝐿

 

�

 

2

 

�

 

1

 

𝐶𝐿
                             )B

 

�

 

𝑅

 

2

 

𝐿

 

�

 

2

 

�

 

1

 

𝐶𝐿
 

)C  

 

�

 

𝑅

 

2

 

𝐿

 

�

 

2

 

�

 

1

 

𝐶𝐿
                              enoN )D  

.22  nart ehT  nehw depmad rednu  si tiucric CLR na ni tnerruc tneis   [ ] 
)A  

 

�

 

𝑅

 

2

 

𝐿

 

�

 

2

 

�

 

1

 

𝐶𝐿
                             )B

 

�

 

𝑅

 

2

 

𝐿

 

�

 

2

 

�

 

1

 

𝐶𝐿
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)C  

 

�

 

𝑅

 

2

 

𝐿

 

�

 

2

 

�

 

1

 

𝐶𝐿
                                 enoN )D  

.32   nehw depmad yllacitirc si tiucric CLR na ni tnerruc tneisnart ehT   [ ] 
)A  

 

�

 

𝑅

 

2

 

𝐿

 

�

 

2

 

�

 

1

 

𝐶𝐿
                                    )B

 

�

 

𝑅

 

2

 

𝐿

 

�

 

2

 

�

 

1

 

𝐶𝐿
 

)C  

 

�

 

𝑅

 

2

 

𝐿

 

�

 

2

 

�

 

1

 

𝐶𝐿
                                   enoN )D  

.42   fI

 

�

 

𝑅

 

2

 

𝐿

 

�

 

2

 

�

 

1

 

𝐶𝐿
  tiucric seires CLR ni esnopser _____sevig  noitidnoc   [ ] 

)A   depmad rednu )B                                depmad revo  
)C   enon )D                         depmad yllacitirc  

.52   fI

 

�

 

𝑅

 

2

 

𝐿

 

�

 

2

 

�

 

1

 

𝐶𝐿
  tiucric seires CLR ni esnopser _____sevig  noitidnoc   [ ] 

)A  depmad rednu )B                                depmad revo  
)C  enon )D                         depmad yllacitirc  

.62   fI

 

�

 

𝑅

 

2

 

𝐿

 

�

 

2

 

�

 

1

 

𝐶𝐿
                        tiucric seires CLR ni esnopser _____sevig  noitidnoc   [ ] 

)A                   depmad revo                 )B depmad rednu  
)C          enon )D                         depmad yllacitirc  

.72                         sevig sisylana mrofsnart ecalpaL ehT                                                              [ ] 
)A   ylno esnopser ycneuqerf )B    ylno esnopser niamod emit ehT  
)B   ENON )D                                    B &A htoB  

.82   si noitcnuf pets tinu a o mrofsnart ecalpal ehT   [ ] 
)A                     S/1               1 )B  
)B  /1

 

𝑆

 

2                                 )D

 

1

 

𝑆

 

+

 

𝐴
 

.92   si noitcnuf pmar tinu a o mrofsnart ecalpal ehT   [ ] 
)A  1 )B                                 S/1  
)C  /1

 

𝑆

 

2                                  )D

 

1

 

𝑆

 

+

 

𝐴
 

.03   si )t(f noitcnuf a fo evitavired tsrif eht fo mrofsnart ecalpal ehT   [ ] 
)A  )S(FS )B                            S/)S(F - )0(F  
)C  )S(FS - )0(F)D                     )0(F  

.13   si )t(f noitcnuf a fo largetni eht fo mrofsnart ecalpal ehT   [ ] 
)A                          S/)S(F     )S(FS)B - )0(F  
)C  )S(FS - F  )D                     )0(F ’ )0(  

.23   e noitcnuf eht fo mrofsnart ecalpaL - t02   si   [ ] 
)A  

 

1

 

𝑠

 

−

 

02
                                     02+s )B  

)C  

 

𝑠

 

�

 

02                              )D

 

1

 

𝑠

 

+

 

02
 

.33  t2soc fo mrofsnart ecalpaL   [ ] 
)A  

 

1

 

𝑆

 

2

 

+

 

4
                                 ) )B

 

1

 

𝑆

 

2

 

−

 

4
 

)C  

 

𝑆

 

𝑆

 

2

 

+

 

4
                                )D

 

𝑆

 

𝑆

 

2

 

−

 

4
 

.43  t4nis fo mrofsnart ecalpaL   [ ] 
)A  

 

1

 

𝑆

 

2

 

+

 

61
                                )B

 

1

 

𝑆

 

2

 

−

 

61
 

)C  

 

4

 

𝑆

 

2

 

+

 

61
                                 )D

 

2

 

𝑆

 

2

 

+

 

61
 

.53  e fo mrofsnart ecalpal ehT t5  si )t(f   [ ] 
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)A    )s(F                                S(F )B - )1  
)C  S(F )D                             )5/S(F - )5  

.63   fo mrofsnart esrevni ehT

 

6

 

𝑠

 

4  si   [ ] 
)A  t )B                                      3 3 
)C  t                                                  2  t3 )D  

.73   fo  ecalpal esrevni ehT

 

2

 

𝑠

 

+

 

3
  si   ]         [   

)A  e2 )B                           )3+t(2 - t3  
)C  e- t3                                 e2 )D -t 

.83  e evawenis depmad fo mrofsnart ecalpaL -  t3  si t05nis   [ ] 
)A  

 

1

 

�

 

𝑆

 

+

 

3

 

�

 

2

 

+

 

05

 

2                           )B

 

𝑆

 

�

 

𝑆

 

+

 

3

 

�

 

2

 

+

 

05

 

2 

)C  

 

05

 

�

 

𝑆

 

+

 

3

 

�

 

2

 

+

 

05

 

2                          )D

 

05

 

2

 

�

 

𝑆

 

+

 

3

 

�

 

2

 

+

 

05

 

2 

.93   fo eulav laitini ehT

 

2

 

𝑠

 

+

 

1

 

𝑠

 

4

 

+

 

8

 

𝑠

 

3

 

+

 

61

 

𝑠

 

2

 

+

 

𝑠
si   [ ] 

)A  ytinifni )B                                      2  
)C   1 )D                                  orez  

.04  02 fo eulav laitini ehT - t01 -e-  t52  si   ]           [  
)A               02                         91 )B  
)C        01                                52 )D  
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  HTRAHDDIS SNOITUTITSNI FO PUORG  RUTTUP ::  

 daoR manavanayaraN ,ragaN htrahddiS – 385715  
 

( KNAB NOITSEUQ )EVITCEJBO  
 

: edoC htiw tcejbuS  302EE61( SAN   )                                      hcnarB & esruoC  :  hceT.B -  EEE

:meS & raeY  II - I & hceT.B -                                             meS     :noitalugeR  61R  

 
 
 TINU – I II  
 

YGOLOPOT KROWTEN  
.1   sah eert A            [  ] 

)A        htap desolc A     htap desolc on )B  
)C                        htaP     enon )D  

.2  hparg a ni sehcnarb fo .on eht naht ____________ si eert ni sehcnarb fo .on ehT . [ ] 
)A   eroM      sseL )B     naht  
)C     lauqE      enoN )D  

.3  don fo .on ehT ___ si eert ni se don fo .on eht naht _________ hparg a ni se . [ ] 
)A   eroM      sseL )B     naht  
)C     lauqE                enoN )D  

.4  hparg eht neht ,hparg ni rehto hcae ssorc sehcnarb owt on si ereht fi ,ecafrus enalp a nI   si
____________ dellac         [ ] 

)A  ranalP                   )B noN - ranalp     
)C     B&A htoB     enoN )D  

.5  non a si gniwollof eht fo hcihW -                 ?hparg ranalp     [ ] 
 

 )A  

)C        

)B   

 

    

)D  

         
.6                                     ?hparg ranalp a si gniwollof eht fo hcihW    [ ] 

)A       

 

)B   
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)C  

    
 

 
)D   

                    
.7   dellac si hparg eht neht ,hparg ni rehto hcae ssorc era sehcnarb owt  fi ,ecafrus enalp a nI

____________          [ ] 

)A  ranalP                   )B noN - ranalp     
)C     B&A htoB               enoN )D  

.8   sah hparg ranalP          [ ] 
)A           sehcnarb revo ssorC   sehcnarb revo ssorc on )B  
)C                          B&A htoB   enon )D  

.9  noN -  sah hparg ranalP         [ ] 
)A           sehcnarb revo ssorC   sehcnarb revo ssorc on )B  
)C                          B&A htoB   enon )D  

.01                                     ___________ tcerroc si tnemetats gniwollof eht fo hcihW  [ ] 
)A  e=b -1         n=b )B -1    
)C  2+n=b            2+l=b )D   

.11   fo hcihW                                    ___________ tcerroc si tnemetats gniwollof eht  [ ] 
)A  e=l -1         b=l )B -1    
)C  2+n=l            e=l )D -b  

.21  [.xirtam_______ yb nwohs si hparg detcennoc a ni sedon ot stnemele fo ecnedicni ehT  ] 
)A   testuC                      )B eiT tes    
)C     xirtam ecnedicnI         enoN )D  

.31  ___________sniatnoc xirtam ecnedicnI       [ ] 
)A   sehcnarb ,sedon      )B sknil ,sedon    
)C     sedon ,sknil      enoN )D  

.41   fi 1 evitisop si A xirtam eht ni eulav ehT       [ ] 
)A  )B            edon eht ot tnedicni si tnemele ehT   edon eht ot yawa raf si tnemele ehT  
)C     enon )D   edon eht ot detcennoc ton si tnemele ehT  

.51    fi 1 evitagen si A xirtam eht ni eulav ehT       [ ] 
)A  )B            edon eht ot tnedicni si tnemele ehT   edon eht ot yawa raf si tnemele ehT  
)C  nnoc ton si tnemele ehT    enon )D   edon eht ot detce  

.61   fi 0 si A xirtam eht ni eulav ehT        [ ] 
)A  )B             edon eht ot tnedicni si tnemele ehT   edon eht ot yawa raf si tnemele ehT  
)C   enon )D   edon eht ot detcennoc ton si tnemele ehT  

.71  ___ si xirtam ecnedicni fo noisnemid ehT _____      [ ] 
)A   e x n      )B b x n      
)C   x n    l     b( x n )D -   )1        

.81  ________ si xirtam ecnedicni fo noisnemid ehT      [ ] 
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)A   e x n            )B  n( - e x )1     
)C   e( x n - )1               n( )D - e( x )1 - )1   

.91   dellac si eert a fo sehcnarb ehT        [ ] 
)A                 droC      gniwt )B  
)C        B &A htoB      )D enon  

.02   dellac si eert a fo sknil ehT         [ ] 
)A                 droC        gniwt )B  
)C        B &A htoB      enon)D  

.12  reporp eht si gniwollof eht fo hcihW _______xirtam ecnedicni fo yt   [ ] 
)A   ni seulav fo mus ehT  si xirtam wor ni seulav eht fo mus ehT )B  orez si xirtam nmuloc

orez  
)C     B&A htoB                                           enoN )D    

.22   neewteb noitaler sevig eludehcs teseit ehT       [ ] 
)A   segatlov hcnarb )B                  stnerruc knil dna stnerruc hcnarB stnerruc knil dna  
)C  enoN )D                 segatlov knil dna stnerruc hcnarB  

.32  udehcs testuc ehT  neewteb noitaler sevig el      [ ] 
)A                 stnerruc knil dna stnerruc hcnarB  segatlov knil dna segatlov hcnarb )B  
)C           stnerruc knil dna segatlov hcnarB       enoN )D  

.42  .ealumrof eht gnisu detaluclac eb nac seert fo snoitanibmoc elbissop fo .on ehT  [       ]
)A   ]AB[ted            )B AA[ted T]      
)C  A[ted T    ]A           )D AB[ted T] 

.52  ______ dellac si eert a fo pool latnemadnuf ehT      [ ] 
)A   testuC            )B teseiT      
)C         B&A htoB    enoN )D  

.62  eert eht fo ____________ fo .on eht ot lauqe era stestuc fo .oN    [ ] 
 )A   hcnarB           )B pool   
          knil )C                      enoN )D  
.72   eht ot lauqe si eert a fo steseit fo .oN .eert eht fo _________ fo .on   [ ] 
)A  B  hcnar            )B pool   

         knil )C             enoN )D  
.82  .eert eht fo __________ fo noitcerid eht ni si testuc fo noitcerid ehT   [ ] 
 )A   hcnarB             )B pool   
    knil )C              enoN )D  
.92   fo noitcerid eht ni si teseit fo noitcerid ehT .eert eht fo ___________   [ ] 
 )A   hcnarB             )B pool   
    knil )C              enoN )D  
.03  ____________ si xirtam teseit fo noisnemid ehT      [ ] 
  )A  e x l          )B e x b     
    n x l )C         )D l x n  
.13  ____________ si xirtam testuc fo noisnemid ehT      ]          [  

 )A  e x l        )B e x b     
               n x l )C                      )D l x n  
.23  woleb eht fo stestuc fo .on ehT  _____________ si hparg     [ ] 

 )A 1                                        )B 2    
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)C      3                                        )D 4 
 

 
.33   evoba eht fo steseit fo .on ehT _________ si hparg     [ ] 

 )A 1                      )B 2    
)C      3                      )D 4 

.43  _________ si hparg evoba fo sknil fo .on ehT      [ ] 
 )A 1                      )B 2    

)C      3                      )D 4 
.53    fo .on ehT _________ si hparG  evoba fo sgniwt      [ ] 

 )A 1                      )B 2    
)C      3                      )D 4 

.63   ____si hparg evoba fo eert fo sehcnarb fo .on ehT      [ ] 
 )A 1                      )B 2    

)C      3                      )D 4 
.73   fo sehcnarb fo .on ehT ____si hparg evoba fo eert      [ ] 
  )A 1                      )B 2    
 )C      3          )D 4 
.83  ____si hparg evoba fo eert fo sdroc fo .on ehT      [ ] 
  )A 1                      )B 2    
 )C      3          )D 4 
.93   no desab sisylana hseM         [ ] 
)A                LCK         LVK )B  
)C               htoB          enon )D  

.04   no desab sisylana hseM         [ ] 
)A                LCK         LVK )B  
)C                htoB         enon )D  

 
 
 
 
 
 
 
 
 
 
 
 
 
 



KNAB NOITSEUQ  6102 	
 

stiucric lacirtcelE - II   egaP 31  
 

 
 

  HTRAHDDIS SNOITUTITSNI FO PUORG  RUTTUP ::  
 daoR manavanayaraN ,ragaN htrahddiS – 385715  

 
( KNAB NOITSEUQ )EVITCEJBO  

 
: edoC htiw tcejbuS  302EE61( SAN )                                        hcnarB & esruoC  :  hceT.B -  EEE

:meS & raeY  II - I & hceT.B -                                             meS     :noitalugeR  61R  

  TINU – IV 
 

SKROWTEN TROP OWT  
 

.1  yroeht enil noissimsnart ni desu ylediw era sretemarap hcihW      [  ]  
   sretemarap h )D         sretemarap DCBA )C    sretemarap Y )B     sretemarap Z  )A  
.2   lacorpicer eb ot krowten trop owt a roF                     [ ] 

Z )A  11 Z = 22  h  )B  12  = -h 21                Y )C  12 Y = 22      DA )D - 0 = CB  
.3  h sretemarap h ehT  11 h dna 21 deniatbo era          [ ] 

)A   slanimret tuptuo eht gnitrohs yb               slanimret tupni gninepo yb )B  
      imret tuptuo gninepo yb )D                   slanimret tupni gnitrohs yb )C slan  

.4  dellac era sehcnarb rieht ni secruos gniniatnoc strop owT      ]          [  
)A  enon)D         strop evitca )C     strop owt)B     strop evissap       

   
V retemarap Z nI .5 1 V , 2 era           ]          [  

 selbairav tnednepednI )A  selbairav tnedneped )B   )C B dna A htob          enon )D  
yroeht enil noissimsnart ni desu ylediw sretemarap eht fo hcihW .6    [                       ]  

     sretemarap H )D      sretemarap Y )C    sretemarap DCBA )B     sretemarap Z )A  
krowten trop owt si gniwollof eht fo hcihW .7       [  ]  

)A                )B      )C       enoN )D  
sa dellac osla era sretemarap Z nI .8                    [ ] 

)A  sretemarap ecnadepmi tiucric trohs)B        sretemarap ecnattimda tiucric trohs   
)C   sretemarap ecnadepmi tiucric nepo        sretemarap ecnattimda tiucric nepo )D  

I retemarap Y nI .9 1 I, 2   era           [ ] 
selbairav tnednepednI)B     selbairav tnednepeD     B & A htoB)C  enoN )D  

sretemarap noissimsnart eht gnibircsed nI .01         ]           [  
       dna egatlov tupni ehT )A  tnerruc dna egatlov tuptuo fo smret ni desserpxe era tnerruc  
      tnerruc tupni dna tnerruc tuptuo fo smret ni desserpxe era egatlov tuptuo dna egatlov tupni ehT )B  
      tuo dna tnerruc tupni fo smret ni desserpxe tnerruc tuptuo dna egatlov tupni ehT )C enon )D   egatlov tup  

                             neht lacorpicer si krowten trop owt eht fI .11         [   ]  
)A  Y  11 Y = 22             Y )B  21 Y = 22                 Y )C  21 Y = 11                  Y )D  21 Y = 12  

sa dellac osla era  sretemarap Y .21          [   ]  
   sretemarap ecnadepmi tiucric trohs )B      sretemarap ecnattimda tiucric trohS  )A  

    sretemarap ecnadepmi tiucric nepo )D           sretemarap ecnattimda tiucric nepO  )C  
  

yroeht enil noissimsnart ni desu ylediw era sretemarap hcihW .31             [ ] 
)A  sretemarap Z       sretemarap Y )B    sretemarap H )D       sretemarap DCBA )C  
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 .41 sa dellac osla era sretemarap Y         [ ] 
          sretemarap ecnadepmi tiucric trohs )B      sretemarap ecnattimda tiucric trohS  )A  
        sretemarap ecnadepmi tiucric nepo )D           sretemarap ecnattimda tiucric nepO  )C  

.51  dellac era sehcnarb rieht ni secruos gniniatnoc strop owT      ]           [  
 

       enon )D         strop evitca )C     strop owt )B     strop evissaP )A      
            neht lacorpicer si krowten trop owt eht fI .61        ]           [  

       Z )A  11 Z = 22              Z )B  21 Z = 12         .   Z )C  11 Z = 21      llA )D      .  
                             neht lacorpicer si krowten trop owt eht fI .71         [   ]  

)A  Y  11 Y = 22             Y )B  21 Y = 22                 Y )C  21 Y = 11                  Y )D  21 Y = 12  
sa dellac osla era  sretemarap Y .81          [   ]  

   sretemarap ecnadepmi tiucric trohs )B      sretemarap ecnattimda tiucric trohS  )A  
  ecnattimda tiucric nepO  )C      sretemarap ecnadepmi tiucric nepo )D           sretemarap  

sa dellac osla era sretemarap noissimsnarT .91         [ ] 
       sretemarap Y  )A  sretemarap tiucric lareneG )B          sretemarap z )D       sretemarap H )C  

 a ylpmis si krowten trop owT A .02 ylno sah krowten eht dna , xob kcalb a edisni krowten   ]           [  
       slanimret owT )A        slanimret fo riap owt )B  slanimret elbissecca fo riap owt )D   strop fo riap owt )C  

wt nekat elbairav ruof yb detareneg snoitanibmoc elbissop  fo .on ehT .12 owt ni emit a ta o - si krowten trop  
 [   ]  

   6 )A            3 )B        2 )C   5 )D  
            neht lacorpicer si krowten trop owt eht fI .22        ]           [  

Z )A  11 Z = 22             Z )B  21 Z = 12     Z )C    .  11 Z = 21      llA )D      .  
32 sretemarap Y nI .  I1 I , 2 era                    [  ] 

      selbairav tnednepednI )A  selbairav tnedneped )B  B dna A htob )C          enon )D    
V sretemarap Y nI .42 1 V , 2 era          [ ] 

      selbairav tnednepednI )A  selbairav tnedneped )B  B dna A htob )C          enon )D  
I .52 V sretemarap DCBA n 1 I , 1 era                   [  ] 

      selbairav tnednepednI )A  selbairav tnedneped )B  B dna A htob )C          enon )D    
V sretemarap DCBA nI .62 2 I , 2 era         [ ] 

      selbairav tnednepednI )A  selbairav tnedneped )B  B dna A htob )C          enon )D  
72  z fI - z era sretemarap 11  z ,04 = 22  z dna 05 = 21  z = 12  y fo eulav eht eb dluow tahw ,02 = 22   eht ni

y fo mrof xirtam - ?woleb nevig sretemarap  
 

 
)A       061 / 4 )B      061 / 5 )C              061 / 01 )D  051 / 51  
)82     era strop owt eht fI  noitarepo citemhtira hcihw neht ,noitarugifnoc edacsac ni detcennoc

 llarevo enimreted ot redro ni sretemarap noissimsnart laudividni eht neewteb demrofrep eb dluohs
?sretemarap noissimsnart  

 
)A      noitiddA )B       noitcartbuS )C      noitacilpitluM )D  noisiviD  
)92     noissimsnart rof yticorpicer fo noitidnoc esicerp eht stneserper gniwollof eht gnoma hcihW

?sretemarap  
 

)A   BA -     1 = DC )B   DA –     1 = CB )C   CA –      1 = DB )D  evoba eht fo enoN  
)03    ni devresbo yrtemmys fo noitidnoc tcerroc eht si hcihW  z- ?sretemarap  

 
)A  z 11  z =       22 )B  z 11  z =      21 )C  z 21  z =     22 )D  z 21  z = 12  
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)13    h ni niag egatlov esrever tiucric nepo nA -  yllareneg dna ytitnauq sseltinu a si sretemarap
________ ot tnelaviuqe  

 
)A  V1 I / 1 V gnipeek( 2     )0 = )B  I2 I / 1 V gnipeek( 2     )0 = )C  V1 V / 2 I gnipeek( 1 )0 =  

)D  I2 V / 2 I gnipeek( 1 )0 =  
  :xirtam Y gniwollof eht yb debircsed si N krowten eht ,woleb nwohs tiucric eht nI .23

 

𝑌 = 
        �

 

0

 

.

 

1

 

𝑠

 

�

 

0

 

.

 

10

 

𝑠

 

0

 

.

 

10

 

𝑠

 

0

 

.

 

1

 

𝑠 �  niag egatlov ehT

 

𝑉  /2

 

𝑉 si 1  
  )B                      09/1 )A -  )C            09/1 -  )D                      99/1 - ]skraM 2 :1102 ETAG[    11/1  

[ si krowten trop owt a fo ]S[ xirtam gnirettacs eht fI .33

 

𝑆  = ] �

 

0

 

.

 

2

 

0∠

 

0

 

.

 

9

 

0∠

 

0

 

.

 

9

 

0∠

 

0

 

.

 

1

 

0∠ �  si krowten eht nehT  
           lacorpicer dna sselssoL )A              lacorpicer ton tub sselssoL )B  
    ]kraM 1 :0102 ETAG[lacorpicer ton sselssol rehtieN )D              lacorpicer tub sselssol toN )C  

2 a roF .43 -  ,lacorpicer eb ot krowten trop  
    = 12h )C       21y = 12y )B      22z = 11z )A -  DA )D       21h –  0 = CB  ]skraM 2 :2991 ETAG[  
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  HTRAHDDIS SNOITUTITSNI FO PUORG  RUTTUP ::  

 daoR manavanayaraN ,ragaN htrahddiS – 385715  
 

( KNAB NOITSEUQ )EVITCEJBO  
 

: edoC htiw tcejbuS  302EE61( SAN )                                        hcnarB & esruoC  :  hceT.B -  EEE

:meS & raeY  II - I & hceT.B -                                             meS     :noitalugeR  61R  

 

 TINU – V 
 

SROTAUNETTA LACIRTEMMYS & SRETLIF  
.1   wol  A hcihw eno si retlif   ]         [  

)A    seicneuqerf hgih lla setaunetta )B                                                  seicneuqerf wol lla sessaP  
)C  tuc ot pu seicneuqerf lla sessap -          enon )D   seicneuqerf rehto lla setaunetta dna ycneuqerf ffo  

.2   hcihw no  si retlif ssap hgih A        [     ] 
)A                    seicneuqerf hgih lla sessaP  
)B    seicneuqerf wol lla setaunetta  
)C  tuc detangised a woleb seicneuqerf lla setaunettA - ,ycneuqerf ffo   seicneuqerf lla sessap  dna

ffo tuc evoba  
)D  enon  

.3   hcihw eno si retlif pots dnab A   ]         [  
)A  rf setaunettA tuc dengised owt neewteb seicneuqe  qerf rehto lla sessap dna seicneuqerf ffo  
)B  tuc detangised owt neewteb seicneuqerf sessaP   rehto lla setaunetta dna seicneuqerf ffo

 seicneuqerf  
)C   seicneuqerf lla sessaP  
)D  enoN  

.4   evah dluohs retlif laedi nA   ]         [  
)A  tta oreZ      dnab ssap ni noitaunetta etinifni)B                dnab ssap ni noitaune  
)C       dnab noitaunetta ni noitaunetta etinifni)D     dnab noitaunetta ni noitaunetta oreZ  

.5  T lacirtemmys a fo tnatsnoc noitagaporp ehT -  dna noitces 𝜋- era noitces   ]         [  
)A                                    emaS               emas ton )B  
)C                            1 ot lauqE                orez ot lauqe )D  

.6   sa krow enil A   ]         [  
)A                   rotaunetta                           FPL )B  
)C                            FPH                          evoba eht fo rehtien )D  

.7  ni desserpxe si noitaunettA   ]         [  
)A                 slebiceD                              srepen )B  
)C                         htoB                            enon)D  

.8  ot eud srucco noitrotsid noitaunettA   ]         [  
)A  ycneuqerf tsniaga noitaunetta mrofinu)B  ycneuqerf tsniaga noitaunetta mrofinu noN  
)C  emit tsniaga noitaunetta mrofinu)D           emit tsniaga noitaunetta mrofinu noN  
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.9  gniwollof eht fo hcihw fo tinu si lebiceD   ]         [  
)A                          noitaunettA              tneisnart )B  
)C                                       rewoP          ygrene )D  

.01  gniwollof eht fo hcihw fo tinu si repeN        ]         [  
)A                            noitaunettA            tneisnart)B  
)C                                    rewoP             ygrene)D  

.11       si )tnerruc ro(egatlov tuptuo ot )tnerruc ro (egatlov tupni fo noitar fo mhtiragol larutan ehT
 dellac            ]         [  

)A             lebiceD                                 repen )B  
)C              rewoP                                       oitar egatlov )D  

.21   ro(egatlov tuptuo ot )tnerruc ro ((egatlov tupni fo oitar eht fo semit 01 sa denifed sI _____
 dellac si )tnerruc           ]         [  

)A            lebiceD                                   repen )B  
)C              rewoP                                        oitar egatlov)D  

.31   tupni fo oitar eht fo semit 01 sa denifed sI____ rewop tuptuo ot rewop    ]         [  
)A            lebiceD                                   repen )B  
)C              rewoP                                        oitar egatlov)D  

.41  d enO       repen______ ot lauqe si lebice        ]         [  
)A          511.1                                       511.0  )B  
)C          311.2                                        511.5 )D  

.51   slebiced______ ot lauqe si repen enO        ]         [  
)A       900.8                                          96.8 )B  
)C         96.9                                          96.01 )D  

.61  denifed si ycneuqerf lacitirc ehT  esnopser eht hcihw ta tniop eht sa  dnab ssap eht morf ___spord  
             ]         [  

)A  – 02  Bd                                             )B –  3 Bd  
)C  –                Bd 6                                )D – Bd 04  

.71  neewteb dnab a nihtiw seicneuqerf lla sessap retlif ________  lacitirc reppu na dna rewol a  
dnab siht edistuo srehto lla stcejer dna ycneuqerf .       ]         [  

wol)A - ssap                                            ssap hgih )B  
     ssap dnab )C                                    pots dnab)D  

.81  driht A - retlif redro  llor a evah lliw -  fo etar  ffo       ]         [  
)A  -                       edaced/Bd 02            )B - ed/Bd 04      edac  
)C  -                      edaced/Bd 06             )D -         edaced/Bd 08  

.91  seicneuqerf lla htiw slangis ssap ot dengised krowten A  owt neewteb esoht tpecxe  tuc deificeps -
a dellac si seicneuqerf ffo          ]         [  

)A  wol -       ssap                                    )B ssap hgih  
)C       ssap dnab                                    )D pots dnab  

.02  deificeps a evoba seicneuqerf ta slangis ssap ot dengised krowten A  tuc -  si ycneuqerf ffo  
a dellac            ]         [  

)A  wol -       ssap                                   )B ssap hgih  
)C       ssap dnab                                  )D pots dnab  

.12  deificeps a woleb seicneuqerf ta slangis ssap ot dengised krowten A  tuc -  si ycneuqerf ffo  
a dellac            ]         [  
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)A  wol -       ssap                                     )B ssap hgih  
)C       ssap dnab                                     )D pots dnab  

.22  neewteb seicneuqerf htiw slangis ssap ot dengised krowten A  tuc deificeps owt -  si seicneuqerf ffo
 a dellac            ]         [  

)A  wol -       ssap                                      )B ssap hgih  
)C       ssap dnab                                     )D pots dnab  

.32  dnab a rof evruc esnopser ycneuqerf eht yfitnedI -  .retlif ssap     ]         [  

 
.42  qerf eht yfitnedI wol a rof evruc esnopser ycneu - retlif ssap     ]         [  

 

.52  erf eht yfitnedI hgih a rof evruc esnopser ycneuq - retlif ssap     ]         [  

 

.62  cneuqerf eht yfitnedI dnab a rof evruc esnopser y - pots  retlif     ]         [  
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72 )    __________ tnatsnoc tub noitaunetta elbairav tibihxe srotaunetta elbairaV  
 

.a     ecnadepmi tupnI .b      ecnadepmi tuptuO .c       b dna a htoB .d  evoba eht fo enoN  

82 )    ?sesoprup gnitsacdaorb oidar rof elbacilppa srotaunetta elbairav eht era yhW   
     .a  lortnoc deeps roF      .b  lortnoc emulov roF      .c  lortnoc emit roF    .d   roF lortnoc rewop  

 

92 )    yrav ot resu eht gniwolla yb noitaunetta fo tnuoma dexif a edivorp srotaunetta fo epyt hcihW  
         ?spets elpitlum ni noitaunetta eht  

        .a  srotaunetta reddaL     .b  elbairaV - srotaunetta eulav     .c  srotaunetta daP    .d   fo llA evoba eht  
 )03 P( rewop tupni fo smret ni Bd ni noitaunetta ehT . 1 P( rewop tuptuo dna ) 2 ?si )  

         gol )a 01  P( 1 P/ 2)       gol 01)b 01  P( 1 P/ 2)      gol )c 01  P( 2 P/ 1)      gol 01 )d 01  P( 2 P/ 1) 
I fo eulav eht dnif ,woleb nwohs tiucric eht nI .)13 1 I/ 2. 

                                         
         R( )a 1-R2 R+ 0 R/)       2 R( )b 1 R+ 2 R+ 0 R/)       2 R( )c 1-R2-R0 R/)            2 R( )d 1 R+ 2-R0 R/) 2 

si dnaB noitaunetta ni retlif ssap wol a fo ecnadepmI citsiretcarahC ehT )23  
       .eulav laeR )D( .ytitnauq xelpmoC )C( .oreZ )B( .yranigami yleruP )A(  

 :ot si rotaunettA na fo esoprup ehT  )33  
        .htgnerts langis esaercni )A(       .gnihctam ecnadepmi edivorp )B(  
       .snoitcelfer esaerced )C(              ulav esaerced )D( .htgnerts langis fo e  

 retlif ssap llA  )43  
       .dnab oidar eht fo elohw sessap )B( .dnab oidua eht fo elohw sessap )A(  
      .noitaunetta wol yrev htiw seicneuqerf lla sessap )C(  
      .degnahc si esahp tub noitaunetta tuohtiw seicneuqerf lla sessap )D(  

neht srepen ni noitaunetta si α' ' fI  )53  
      .6868.0 / α = Bd ni noitaunetta )A(         .α 686.8 = Bd ni noitaunetta )B(  

       .α 1.0 = Bd ni noitaunetta )C(                 )D( .α 10.0 = Bd ni noitaunetta  
 )63  π ssap hgih K tnatsnoc a roF -  si f c 0 < f rof Z ecnadepmi citsiretcarahc ,retlif  
       .eviticapac ro evitcudni )D( .eviticapac )C( .evitcudni )B( .evitsiser )A(  
 )73  m na roF - neuqerf ffo tuc eht ,retlif ssap hgih devired etinifni na sah retlif eht dna zHK4 si yc  

        si m fo eulav eht ,zHK 6.3 ta noitaunetta  
       634.0 )A(       63.4 )B(       43.0 )C(        6.0 )D(  
 )83  T degdirb elbairav a nI -  fi deniatbo eb nac noitaunetta Bd orez oR = AR , htiw ,rotaunetta  
         C sa tes era R mra tnuhs dna BR mra egdirb  

        = CR 0, = B R )A(

 

R = CR 0, = BR )D( ∞ = CR R, = B R )C( = CR,∞ = BR 0 )B( ∞  
93  )  m nI - = m ,snoitces flah gnitanimret devired  

        1.0 )A(        3.0 )B(        6.0 )C(         59.0 )D(  
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 )04  wten T degdirB  :sa desu eb nac kro  
      rotaunettA )A(      retlif ssap woL )B(     retlif ssap hgiH )C(      retlif ssap dnaB )D(  


