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Class ǦXII 
PHYSICS 

SQP Marking Scheme 
ʹͲͳͻǦʹͲ 

 

Section Ȃ A  ͳǤ a ǡ Ԅα  ȋfor one faceȌ ͳ    ʹǤ b ǡ Conductor  ͳ    ͵Ǥ a ǡ ͳπǤ ͳ    ͶǤ c ǡͳʹǤͲkJ ͳ    ͷǤ a ǡ speed ͳ    ͸Ǥ dǡ virtual and inverted ͳ    ͹Ǥ aǡ straight line ͳ    ͺǤ dǡ ͸Ͳ O ͳ    ͻǤ bǡ work function ͳ    ͳͲǤ bǡ third orbit ͳ    ͳͳǤ Ͷͷ O   or vertical ͳ    ͳʹǤ ʹ H ͳ    ͳ͵Ǥ double ͳ    ͳͶǤ ͳǤʹʹ͹ Ao ͳ    ͳͷǤ ͸Ͳι ͳ    ͳ͸Ǥ Difference in initial mass energy and energy associated with mass of products Or  Total Kinetic energy gained in the process ͳ 
   ͳ͹Ǥ Increases   ͳ    ͳͺǤ NoȀͺ ͳ    ͳͻǤ ͲǤ͹ͻ eV ͳ    ʹͲǤ Diodes with band gap energy in the visible spectrum range can function as LED ͳ 
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OR Any one use 

Section Ȃ B 
 ʹͳǤ When electric field E is applied on conductor force acting on free electrons     α Ǧe                                          m  α Ǧe   α         Average thermal velocity of electron in conductor is zero                                       ȋutȌavα Ͳ Average velocity of electron in conductors in ɒ ȋrelaxation timeȌ α vd ȋdrift velocityȌ      vd α ȋutȌav Ϊ a ɒ      vd α Ͳ Ϊ   α   

     ͳ     ͳ 
   ʹʹǤ 

   Cʹ and C͵ are in series    α  Ϊ  α ͳ    α ͳɊf    Ƭ CͶ are in צ Cǳ α ͳ Ϊ ͳ α ʹɊf Cǳ Ƭ cͷ are in series    α  Ϊ  ฺ  α ͳɊf   Ƭ cͳ are in צ Ceq α ͳ Ϊ ͳ α ʹɊf Energy stored U α  cvʹ α  έʹέͳͲǦ͸έ͸ʹ         α ͵͸έͳͲǦ͸J  

             ͳ         ͳ 
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 ʹ͵Ǥ Gain in KE of particle α Qv    α KP α qpVp ǦǦǦǦǦǦǦǦǦǦȋiȌVp α Vן αV  α Kן α qןVן ǦǦǦǦǦǦǦǦǦǦǦȋiiȌ   ȋiiȌȀȋiȌ   α   α    α  α  α   vן ǣ vp α ͳǣ   

   ͳ     ͳ 

   ʹͶǤ ǲThe angle of incidence at which the reflected light is completely plane polarizedǡ is called as Brewsterǯs angle ȋiBȌ                 At i α iBǡ reflected beam ͳ to refracted beam  ׵ iB Ϊ r α ͻͲ ฺ r α ͻͲǦiB Using snellǯs law    α Ɋ    α Ɋ ฺ  α Ɋ Ɋ α tan    

      ͳ              ͳ 

   ʹͷǤ wave function    ɘ α ʹǤͳͶeV ȋaȌ Threshold frequency  ɘ α hɋͲ     ɋͲ α  α  
   ͳ  
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                   α ͷǤͳ͹έ Hz ȋbȌ As kmax α eVͲ α ͲǤ͸eV Energy of photon E α kmax Ϊ ɘ α ͲǤ͸eV Ϊ ʹǤͳͶeV      α ʹǤ͹ͶeV Wave length of photon ɉ α  α                                                                 α Ͷͷ͵ͲՀ    

    ͳ 

    ʹ͸Ǥ                 centripetal force α electrostatic attraction      α      α  ǦǦǦǦǦǦǦǦȋiȌ as  α n Ǥ      α  put in ȋiȌ  m Ǥ  α       α   
OR 

 Energy of electron in n α ʹ is Ǧ͵ǤͶeV ׵ energy in ground state α Ǧͳ͵Ǥ͸eV kE α ǦTE α Ϊͳ͵Ǥ͸eV 

                ͳ         ͳ           ͳ   
En ൌ  ֜ Ǧ͵ǤͶeV ൌ  ֜                                                      energy in ground state x ൌ Ǧ ͳ͵Ǥ͸eVǤ 
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PE α ʹTE α Ǧʹέͳ͵Ǥ͸eV α Ǧʹ͹ǤʹeV  ͳ 
   ʹ͹Ǥ    PǦtype semiconductor nǦtype semiconductor ͳǤ Density of holes εε density of electron  ʹǤ Formed by doping trivalent impurity 

ͳǤ density of electronεεdensity of holes  ʹǤ   formed by doping pentavalent        impurity Energy band diagram for pǦtype 

 

Energy band diagram of nǦtype semiconductor 

  
OR  Energy of photon E α  α eV αʹǤͲ͸eV As EδEg ȋʹǤͺeVȌǡ so photodiode cannot detect this photonǤ      

Any ʹxͳαͳ                      ͳ  ͳ 
Section Ȃ C 

 ʹͺǤ  Principle of potentiometerǡ when a constant current flows through a wire of uniform area of crossǦsectionǡ the potential drop across any length of the wire is directly proportional to the lengthǤ  Let resistance of wire AB be Rͳ and its length be Ǯlǯ then current drawn from driving cell Ȃ  I α  and hence  PǤDǤ across the wire AB will be  VAB α IRͳ α  έ  Where Ǯaǯ is area of crossǦsection of wire AB  ׵  α  α constant α k  Where R increasesǡ current and potential difference across wire AB will be 

      ͳ     ͳ   ͳ  
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decreased and hence potential gradient Ǯkǯ will also be decreasedǤ Thus the null point or balance point will shift to right ȋtowardsǡ BȌ sideǤ      ʹͻǤ                                             

 

 
 
 
 
 
 
 
 
 
 
 
 According to BiotǦSavartǯs lawǡ magnetic field due to a current element is given by  α    where r α  ׵ dB α  And direction of  is ٣ to the plane containing I and Ǥ  Resolving  along the x Ȃ axis and y Ȃ axisǤ    dBx α dB sin      dBy α dB cos  taking the contribution of whole current loop we get    Bx α ׯdBx α ׯdBsin α  Ǥ    Bx α ׯdl α  And  By α ׯdBy α ׯdBcos α Ͳ  ׵ BP α   α Bx α  

α  α  ׵  Ȍ For centre x α Ͳ ׵   α   α  in the direction of  

      ͳ          ͳȀʹ            ͳȀʹ        ͳ            
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͵ͲǤ   resonant frequency for LCR circuit is given by  α                 α                 α ͳ͹Ǥ͸ͻHz    Or  α α ͳͳͳradȀsǤ     quality factor of resonance    Q α   α  α  
 Q α  α ͶͷǤͲ To improve sharpness of resonance circuit by a factor ʹǡ without reducing  Ǣ reduce R to half of its value iǤeǤ R α ͵Ǥ͹π ׵   

ͳ      ͳ       ͳ 

͵ͳǤ               Two conditions for T IR Ȃ  ȋaȌ Light must travel from denser to rarer medium ȋbȌ iεic    Sin ic α  ׵ ȋicȌRed α SinǦͳ  α Ͷ͸ι ȋicȌ Greenα SinǦͳ  α ͶͶǤͺι ȋicȌBlue α SinǦͳ  α Ͷ͵ι    Angle of incidence at face AC is Ͷͷι which is more than the critical angle for Blue and Green colours therefore they will show TIR but Red colour will refract to other mediumǤ  

      ͳ              ͳ    ͳ  
   ͵ʹǤ Resolving power ȋRǤPȌ of an astronomical telescope is its ability to form separate images of two neighboring         astronomical objects like stars etcǤ   RǤPǤ α   α        where D is diameter of objective lens and  is wave length 

 ͳ     
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of light usedǤ     D α ͳͲͲinch α ʹǤͷͶέͳͲͲcm α ʹͷͶcm              α ʹǤͷͶm      α ͸ͲͲͲÅ  Limit of resolution  α  
               α      α ʹǤͻέ  

OR 
 Basic assumptions in derivation of LensǦmakerǯs formulaǣ ȋiȌ Aperture of lens should be small  ȋiiȌ Lenses should be thin ȋiiiȌ Object should be point sized and placed on principal axisǤ                              Suppose we have a thin lens of material of refractive index nʹǡ placed in a medium of refractive index nͳǡ let o be a point object placed on principle axis then for refraction at surface ABC we get image at Iͳ ǡ      ׵  Ǧ  α   ǦǦǦǦǦǦǦǦǦȋͳȌ  But the refracted ray before goes to meet at Iͳ falls on surface ADC and refracts at Iʹ 

ͳ      ͳ         ͳ             ͳ                      
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finallyǢ hence  Iͳ works as a virtual object ʹnd refracting surface   ׵  Ǧ  α   ǦǦǦǦǦǦǦǦǦ ȋʹȌ  Equation ȋͳȌ Ϊ ȋʹȌ         Ǧ  α ȋ α ȋ  ׵   ǦǦǦǦǦǦǦǦȋ͵Ȍ If u α λǡ ˶ α f      α ȋ ǦǦǦǦǦǦǦǦȋͶȌ  Which is lens makerǯs formulaǤ   

        ͳ 
   ͵͵Ǥ  ՜  Ϊ  Ϊ Q 

     Q α ȏMU Ȃ MPa Ȃ MHȐ cʹ     α ȏ ʹ͵ͺǤͲͷͲ͹ͻ Ȃ ʹ͵͹ǤͲͷͳʹͳ Ȃ ͳǤͲͲ͹ͺ͵Ȑ u έ cʹ     α Ǧ ͲǤͲͲͺʹͷu έ ͻ͵ͳǤͷ      α Ǧ ͹Ǥ͸ͺMeV  Q δͲ Ǣ therefore it canǯt proceed spontaneouslyǤ We will have to supply energy of ͹Ǥ͸ͺMeV to nucleus to make it emit protonǤ  

 ͳ  ͳ  ͳ 
   ͵ͶǤ Circuit Diagram   

   One possible answerǣ  Change the connection of R from point C to point BǤ  Now No Current flowing through Dʹ in the second halfǤ  ͳ mark for any correct diagram ʹ marks for correct explanation           

  ͳ         ʹ  
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Section Ȃ D  ͵ͷǤ ȋaȌ                According the Gaussǯs law Ȃ  ׯNǡ d s  α ȓqȔ ν E Ϊ ν E Ϊ νE  α  ȋɉLȌ νEdsͳCosͲ Ϊ νEdsʹCosͻͲoΪ νEds͵CosͻͲo α  Eνdsͳ α  E έ ʹɎrL α  E α  

E
 α  

  

     ͳ             ͳ      ͳ  ͵ͷǤ ȋbȌ                   

ʹǤ a  ׶ x α ͶͲͲx Ey α Ez α Ͳ Hence flux will exist only on left and right faces of cube as Exβ Ͳ ן Ex α ׶          Ȍ Ϊ  Ǥ aʹ  α  ȓqinȔ α  Ǧ  Ǥ aʹ Ȍ Ϊ aʹ  α      α ǦȋͶͲͲaȌaʹ Ϊ aʹ ȋͶͲͲ έ ʹaȌ     α ǦͶͲͲa͵ Ϊ ͺͲͲa͵     α ͶͲͲa͵     α ͶͲͲ έ ȋǤͳȌ͵      α ͲǤͶ NmʹcǦͳ  

            ͳ        
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         ȋaȌ       ȋbȌ 

   qin α     α ͺǤͺͷ έ ͳͲǦͳʹ έ ͲǤͶ    α ͵ǤͷͶͲέͳͲǦͳʹc ׵   α  ȓqinȔ  ׶    
OR 

 Definition of electrostatic potential Ȃ SI unit JȀc of VoltǤ Deduction of expression of electrostatic potential energy of given system of charges Ȃ  U α           

    

   ͳ      ͳ  ʹ        ͳ        ͳ          ͵͸Ǥ               

For forward motion from x α Ͳ to x α ʹbǤ The flux ԄB linked with circuit SPQR is                
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  ԄB α Blx   Ͳζxδb             Blb   bζxδʹb  The induced emf isǡ     e α  e α ǦBl˶   Ͳζxδb      α Ͳ    bζxδʹb  When induced emf is nonǦzeroǡ the current İ in the magnitudeǢ     I α  α  The force required to keep arm PQ in constant motion is F αIlBǤ Its direction is to the leftǤ In magnitude   F αIlB α  Ǣ   Ͳζxδb   α Ͳ Ǣ  bζxδʹb The Joule heating loss is   PJ α Iʹ        α    Ͳζxδb        α Ͳ    bζxδʹb   One obtains similar expressions for the inward motion from x α ʹb to x α Ͳ 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

  ͳ    ͳ       ͳ    ͳ                       ͳ          
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OR   Working principle of cyclotron Diagram Working of cyclotron with explanation Any two appliations 
  ͳ ͳ ʹ ͳ    ͵͹Ǥ 

 Deduction of mirror formula        Ϊ  α  For a convex mirror f is always ΪveǤ      ׵ f ε c  Object is always placed in front of mirror hence u δ Ͳ ȋfor real objectȌ        Ϊ  α      ֜   α   Ǧ  As u δ Ͳ u Ȃve hence       ε Ͳ   ֜ vε Ͳ iǤeǤ Ϊve for all values of uǤ Image will be formed behind the mirror and it will be virtual for all values of uǤ   

    ͳ          ʹ      ͳ        ͳ 
  ͵ ͹Ǥ ȋaȌ 

OR  Ray Diagram ǣ ȋwith proper labelingȌ        

  ͳ        
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            Magnifying power m α   m α    

                  ͳ 
͵͹Ǥ ȋbȌ ׶ m α mo me α Ǧ͵Ͳ ȋvirtualǡ invertedȌ    ׶fo α ͳǤʹͷcm    fe α ͷǤͲcm Let us setup a compound microscope such that the final image be formed at Dǡ then me α ͳ Ϊ  α ͳ Ϊ  α ͸ and position of object for this image formation can be calculated Ȃ       Ǧ  α      Ǧ  α     Ǧ   α  Ϊ  α      α α Ǧ ͶǤͳ͹cmǤ  ׶ m α mo έ me ׵ mo α  α  α Ǧͷ ׵ V α Ǧͷuo      Ǧ  α   Ǧ  α  

     ͳ         ͳ             
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 α  uo α ǦͳǤͷcm ฺvO α ͹Ǥͷcm Tube length α Vo Ϊȁueȁ α ͹Ǥͷcm Ϊ ͶǤͳ͹cm L α ͳͳǤ͸͹cm Object should be placed at ͳǤͷcm distance from the objective lensǤ   

   ͳ   
    


