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                                                        QUARTERLY EXAMINATION – 2024 

                                                           TIRUCHIRAPPALLI DISTRICT  

                                                                    PHYSICS – ANSWER KEY  

                                                                           PART – III 

25. Capacitance of a parallel plate capacitor:                          ,iz;j;jl;L kpd;Njf;fpapd; kpd;Njf;Fjpwd;: 

      Diagram and explanation      -   1M                                          glk; kw;Wk; tpsf;fk;:  1 kjpg;ngz; 

      Electric field is uniform                kpd;Gyk; rPuhdJ  

           E = σ / ε0                    σ = Q / A           E = Q / A ε0             -   ½   M  

                

      Potential difference   V = E d   = Q d /  A ε0                       -   ½  M 

 

     Capacitance of a parallel plate capacitor  C = Q / V            - ½  M 

 

       C = Q / Q d / A ε0         C = ε0 A / d                              - ½  M 

 

26. Expression for power:                           jpwDf;fhd  Nfhit: 

   Diagram   - ½  M                                                glk;:  ½  M                                                 

        Explanation  - ½ M                                        tpsf;fk;: - ½ M 

       Power is defined the rate at which the electrical potential energy is delivered                         - ½  M 

       kpd;dOj;j Mw;wy; mspf;fg;gLk; tPjk; kpd;jpwd; vdg;gLk;.              - ½  M 

       P = dU / dt =       V dQ / dt =    V  dQ / dt                                                                                  - 1 M 

       P = V I       (   I = dQ / dt )                                                                                                         - ½  M 

27. Magnetic Lorentz force:                      fhe;jtpay; yhud;]; tpir 

    Any six features of Lorentz force       - 6 x ½  = 3 M 

    VNjDk; 6 rpwg;gpay;Gfs;    -  6 x ½  = 3 M 

         ( or )        �⃗�m = q ( �⃗� x �⃗⃗� )            F = q v B sin 𝜃      -    1 M         

 28.  Energy stored in an inductor:      kpd;Jhz;bapy; Nrkpf;fg;gLk; Mw;wy;: 

    Explanation   -  ½ M                          tpsf;fk;    -  ½ M                           

          ε = - L di / dt                 dW = - ε dq   = - ε i dt   -    ½ M 

        Substituting for ε,    dW = - ( - L di/dt)  i dt         -  ½ M         ε I g; gpujpapl> 

        Total work done   to establish current i is         i vd;w kpd;Ndhl;lj;ij Vw;gLj;j nra;ag;gLk; Ntiy 

        W =  ∫ 𝑑𝑊 = ∫ 𝐿 𝑖 𝑑𝑖 =   𝐿  ( 
𝑖2

2
 

𝑖

0
)0

𝑖                      -  ½ M 

        W = ½ L i2                                                                                             - ½  M 

        This workdone is stored as magnetic potential energy.   ,e;j Ntiy fhe;j epiy Mw;wyhf Nrkpf;fg;gLfpwJ 

         UB = ½ L i2                                                          - ½  M 
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29. Uses of IR and UV rays: 

        Provides electrical energy to satellites by means of solar cells, To produce dehydrated fruits, in green houses to keep  

       the plants warm,  heat therapy for muscular pain or sprain,   TV remote as a signal carrier and in infrared photography     

     -  Any two       1 ½ Mark 

       2. To destroy bacteria in sterilizing the surgical instruments, burglar alarm, to detect the invisible writing, 

             Finger prints and to study the atomic structure           - Any two    1 ½ Mark 

      mfr;rptg;G kw;Wk; GwCjh gad;fs;: 

    #hpa kpd;fyd; tbtpy; nraw;iff;Nfhs;fSf;F Mw;wiy mspf;fpwJ. cyh; goq;fis cUthf;f 

    gRik ,y;yq;fspy; ntg;gf; fhg;ghdhf>  jirapy; Vw;gLk; typ kw;Wk; RSf;fpid rhpnra;a 

    ntg;g kUj;Jt rpfpr;irapy;> njhiyf;fhl;rpg; ngl;bapy; gad;gLk; njhiyf;fl;Lg;ghl;L czh;tpapy;> 

    mfr;rptg;G Gifg;glk; vLf;f     - VNjDk; ,uz;L    1 ½ Mark 

         ghf;Bhpahf;fisf; nfhy;tjw;Fk;> mWit rpfpr;ir fUtpfspypUe;J Neha;f;fpUkpfis ePf;Ftjw;Fk; 

    jpUlh; mwptpg;G kzpapYk;> kiwe;Js;s vOj;Jf;fis fz;LzuTk;> tpuy; Nuiffis fz;lwpaTk; 

    %yf;$W ( mZ ) mikg;ig mwpaTk; gad;gLfpwJ.       – VNjDk; ,uz;L   1 ½ Mark 

30.   Inductive reactance                kpd;Jhz;bapd; kpd;kWg;G 

    XL = L ω  = L x 2 π f  = 1000 x 2 x 3.14 x 0.4  = 2512 Ω                                        1 ½ Mark 

          Voltage across L             L f;F FWf;Nf kpd;dOj;j NtWghL 

    V = I XL = 6 x 10-3 x 2512     = 15.072 V ( RMS )                                                        1 ½  Mark 

31. Galvanometer into voltmeter  

      Voltmeter: To measure potential difference across any two points in an electrical circuit 

      A galvanometer is converted into a voltmeter by connecting a high resistance Rh in series with galvanometer       ½  M 

      The scale is calibrated in volt and the range of voltmeter depends on the value of the resistance Rh 

      Galvanometer current Ig  produces full scale deflection in the galvanometer     -  Explanation                            -  ½ M    

     Nthy;l;kPl;lh;: xU kpd;Rw;wpy; VNjDk; ,U Gs;spfSf;fpilNa cs;s kpd;dOj;j NtWghl;il mwpa 

 xU fhy;tdhkPl;liu Nthy;l; kPl;luhf khw;w mjDld; cah; kpd;jilia njhlh; ,izg;gpy; 

 ,izf;f Ntz;Lk;. 

 mstPLfs;; Nthy;l;by; Fwpf;fg;gl;Ls;sJ. neLf;fk; cah; kpd;jil Rh Ir; rhh;e;J mikfpwJ. 

 kpd;Ndhl;lk; Ig   fhy;tdhkPl;lhpy; KO tpyf;fj;ijj; jUfpwJ                      

    Diagram          -  ½ M          glk; 

        I = Ig             Ig = Potential difference / total resistance                       

   Ig = kpd;dOj;j NtWghL / nkhj;j kpd;jil            

        Ig = V / Rg + Rh                                                                                                                    - ½ M 

 Rg = 
𝑉

𝐼𝑔
−  𝑅𝑔                                                                                   - ½ M 

         Ig α  V        

    Effective resistance of voltmeter                                   RV = Rg + Rh                                                 - ½ M   

      Nthy;l;kPl;lhpd; njhFgad; kpd;jil                                     
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    Effective resistance of voltmeter is very large.                           An ideal voltmeter has infinite resistance  

     Nthy;l;kPl;lhpd; njhFgad; kpd;jil kpf mjpfk;. xU ey;ypay;G Nthy;l; kPl;lh; Kbtpyh 

  kpd;jiliag; ngw;wpUf;Fk;. 

32. Properties of electromagnetic waves:                  kpd;fhe;j miyfspd; gz;Gfs;: 

  Any six properties                                                  VNjDk; MW gz;Gfs;            6 x ½ = 3 M 

33.  R1 and R2 must be connected in parallel.         R1 kw;Wk;  R2 gf;f ,izg;gpy; ,izf;fg;gl Ntz;Lk;. 

      RP =  R1 R2 / R1 + R2                                                                                                                                         

      RP = 220 x 79  /  220 + 79       = 17380 / 299  = 58.12 Ω         RP = 58 Ω                        - 1 ½  M 

      RP  is connected in series with R3.                   RS cld;   njhlhpizg;gpy; ,izf;fg;gl Ntz;Lk;. 

          RS =  RP + R3  

       RS =  92 + 58 = 150 Ω                                                                                               - 1 ½  M 

                                                                         PART – IV                         gFjp - IV 

34. Charged spherical shell:                           kpd;Dhl;lk; ngw;w Nfhsff; $L: 

    i )  Outside the shell: ( r  > 𝑅 )           Nfhsj;jpw;F ntspNa cs;s Gs;spapy; : ( r >  𝑅 )            

    Diagram and explanation                       -   1 M                    glk; kw;Wk; tpsf;fk;      -    1 M                                               

      

  Upto    E = Q / 4 π ε0  r2 

     

In vector form,     �⃗⃗� = 
𝑄

4 𝜋 𝜀0 𝑟2
 �̂�                - 1 ½ M 

 

E = Q / 4 π ε0  r2        tiu  
 

ntf;lh; tbtpy;   �⃗⃗� = 
𝑄

4 𝜋 𝜀0 𝑟2
 �̂�                - 1 ½ M 

 

ii ) On the shell ( r = R )                               Nfhsj;jpd; Gwg;gug;gpy; cs;s Gs;spapy;  ( r = R )    

                �⃗⃗� = 
𝑄

4 𝜋 𝜀0 𝑅2
 �̂�          -  1 M 

iii)  Inside the shell ( r  < R )                      Nfhsj;jpw;F cs;Ns cs;s Gs;spapy;  ( r  < R )              

                       

        

Diagram and explanation               glk; kw;Wk; tpsf;fk;                            
                          

Upto    E = 0                                    E = 0  tiu 
 

Since, Gaussian surface does not enclose any charge Q = 0  - 1 ½ M   
   
  fh]pad; gug;Gf;Fs;Ns ve;j xU kpd;JfSk; ,y;iy.    Q = 0  - 1 ½ M   
 
                          OR           my;yJ 
Electric potential at a point due to dipole                           kpd; ,UKidahy;  xU Gs;spapy; kpd;dOj;jk; 
 
 Diagram and explanation                                                Glk; kw;Wk; tpsf;fk;              - 1 M 

 

   Upto  V = q / 4 π ε0    { 1 / r1 – 1 / r2 }                              V = q / 4 π ε0    { 1 / r1 – 1 / r2 }  tiu      - 1 M 
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 Upto    1/ r1 = 1 / r  { 1 + a cos θ / r } 

 

             1/ 𝑟2 =  1 / 𝑟  { 1 −  𝑎 𝑐𝑜𝑠 𝜃 / 𝑟 } 

 

1/ r1 = 1 / r  { 1 + a cos θ / r } 

       

            1/ r2 = 1 / r  { 1 - a cos θ / r }    tiu      - 1 ½  M 

 

Substituting the values,              kjpg;Gfisg; gpujpapl> 
 

 
V =   p cos θ / 4 π ε0  r2          -   1 M                             p = 2qa         - ½ M 

  

 Special cases not necessary                rpwg;G epfo;Tfs; vOjj; Njitapy;iy. 

 

35. Microscopic form of Ohm’s law:                             Xk; tpjpapd; Ez; tbtk;: 
 
Diagram and explanation                                                          glk; kw;Wk; tpsf;fk;     - 1 M 

 
     
Upto      I = n e A Vd                          I = n e A Vd   tiu    -   2 M 

 

Current density  𝐽 = n e �⃗⃗�d               

    

kpd;Ndhl;l mlh;j;jp       𝐽 = n e �⃗⃗�d                   - ½  M   

 

After substitution      𝐽 =  − 𝜎 �⃗⃗�                                                              

  -                                                                               gpujpapl;l gpwF  𝐽 =  − 𝜎 �⃗⃗�           - ½ M 

              Conventionally             𝐽 =  𝜎 �⃗⃗�                 kuGg;gb           𝐽 =  𝜎 �⃗⃗�                     - ½ M 

               It is called microscopic form of Ohm’s law.   ,JNt Xk; tpjpapd; Ez; tbtk; MFk;. 

      σ = n e2  τ / m    is called conductivity             σ = n e2  τ / m    vd;gJ kpd;flj;J vz; MFk;.  – ½ M       

                                                                                        OR             my;yJ 

      Internal resistance using potentiometer :               kpd;dOj;jkhdpiag; gad;gLj;jp mfkpd;jil: 

                                                  Diagram and explanation          glk; kw;Wk; tpsf;fk;  - 2 M 

ε α 𝑙1  In open circuit       jpwe;j Rw;wpy;  ε α 𝑙1         - ½ M                                   

Current          kpd;Ndhl;lk;              I = 
𝜀

𝑅+𝑟
                      

Potential difference    kpd;dOj;j NtWghL V = ε R / R + r             

Upto this  formula          ,e;j tha;g;ghL tiu  - 1 M                                                                      

In closed circuit         %ba Rw;wpy; ε R / R + r   α  𝑙2   - ½ M            

               Upto   r = R { l1 – l2 / l2 }                              r = R { l1 – l2 / l2 }   tiu                  - 1 M 

          36. Long solenoid carrying current                             kpd;Ndhl;lk; ghAk; ePz;l thpr;RUs;: 

      Ampere circuital law                                              Mk;gpah; Rw;W tpjp           -   1 M 

               Diagram and explanation                                      glk; kw;Wk; tpsf;fk;         -   1 M 

               ∮ �⃗⃗�. 𝑑𝑙
⬚

𝑐
   =   ∫ �⃗⃗�. 𝑑𝑙

𝑏

𝑎
  + ∫ �⃗⃗�. 𝑑𝑙

𝑐

𝑏
  + ∫ �⃗⃗�. 𝑑𝑙

𝑑

𝑐
  + ∫ �⃗⃗�. 𝑑𝑙

𝑎

𝑑
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               Upto  ∫ �⃗⃗�. 𝑑𝑙
𝑏

𝑎
  =  B L                                               ∫ �⃗⃗�. 𝑑𝑙

𝑏

𝑎
  =  B L          tiu       - 1 ½ M     

                                   For N turns  current  is N I   

            N Rw;WfSf;F kpd;Ndhl;lk;  N I   

                 Substituting         gpujpapl    

 Upto     B = μ0 n I  

                          B = μ0 n I  tiu    ( n = N / L )         -   1 ½  M 

                                                                OR                 my;yJ 

     Force between two long parallel wires  carrying current  

       ,U kpd;Ndhl;lk; ghAk; ePz;l ,izf; flj;jpfSf;fpilNa kpd;Ndhl;lk; ghAk; NghJ tpir 

         

                                                         

 

my;yJ                                        

       

     Diagram and explanation                            glk; kw;Wk; tpsf;fk;                - 1 M 

             Upto  
�⃗�

𝑙
 =  -  

𝜇0𝐼1𝐼2

2 𝜋 𝑟
   𝑗̂                            

�⃗�

𝑙
 =  -  

𝜇0𝐼1𝐼2

2 𝜋 𝑟
  𝑗̂    tiu                   - 1 ½ M 

           Upto  
�⃗�

𝑙
 =   

𝜇0𝐼1𝐼2

2 𝜋 𝑟
  𝑗̂                             

�⃗�

𝑙
 =  -  

𝜇0𝐼1𝐼2

2 𝜋 𝑟
   𝑗̂        tiu                   - 1 ½ M  

           The force between parallel wires is attractive if they carry current in the same direction 

           ,U ,iz flj;jpfspd; topNa xNu jpirapy; kpd;Ndhl;lk; ghAk; NghJ> mtw;Wf;fpilNa 

     <h;g;G tpir Njhd;Wk;                                         - ½  M 

           The force between parallel wires is repulsive  if they carry current in the opposite  direction 

           ,U ,iz flj;jpfspd; topNa vjpnujph; jpirapy; kpd;Ndhl;lk; ghAk; NghJ>  

    mtw;Wf;fpilNa tpyf;F tpir Njhd;Wk                          - - ½  M 

    ( Mk;gpah; tiuaiw jdpahf ,uz;L kjpg;ngz; tpdh vd;gjhy; ,q;F vOj Ntz;lhk; )    

 37. Transformer construction and working:                kpd;khw;wp mikg;G kw;Wk; nray;ghL: 

     Principle: Mutual induction between two coils         

             jj;Jtk;: ,U fk;gp RUs;fSf;fpilNa cs;s ghpkhw;W kpd; Jhz;ly;      - ½ M 

            Diagram and construction              glk; kw;Wk; tpsf;fk;                     1 ½  M 
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Upto       
𝑣𝑠

𝑣𝑝
 =  

𝑁𝑠

𝑁𝑝
 = 𝐾               

𝑣𝑠

𝑣𝑝
 =  

𝑁𝑠

𝑁𝑝
 = 𝐾 tiu            - 1  M                                  

                                In an ideal transformer             Input power = Output power 

               xU ,yl;rpa kpd;khw;wpapy;  

cs;sPL jpwd; =  ntspaPL jpwd; 

                                   v p i p    =  v s i s                                     - ½  M 

           
𝑣𝑠

𝑣𝑝
 =  

𝑁𝑠

𝑁𝑝
=  

𝑖𝑝

𝑖𝑠
             In terms of amplitude                 

𝑉𝑠

𝑉𝑝
 =  

𝑁𝑠

𝑁𝑝
=  

𝐼𝑝

𝐼𝑠
   = K           

    
𝑣𝑠

𝑣𝑝
 =  

𝑁𝑠

𝑁𝑝
=  

𝑖𝑝

𝑖𝑠
             ngUk kjpg;Gfspy; vOj      

𝑉𝑠

𝑉𝑝
 =  

𝑁𝑠

𝑁𝑝
=  

𝐼𝑝

𝐼𝑠
   = K            -  1 M 

        Step up and step down transformer              Vw;W kw;Wk; ,wf;F kpd;khw;wp    - 1 M 

                                                                  OR               my;yJ   

        Energy conservation in L C oscillations         L C miyTfspy; Mw;wy; khwh epiy: 

   L C oscillations take place in accordance with law of conservation of energy. 

   Mw;wy; khwh tpjpf;F Vw;g L C miyTfs; eilngWfpd;wd  

   Total energy   U  = UE + UB = 
𝑞2

2 𝐶
 + ½ L i2             nkhj;j Mw;wy; U  = UE + UB = 

𝑞2

2 𝐶
 + ½ L i2          -  1 M 

       Case ( i )   Proof           epfo;T ( i )   ep&gzk;      

       Total energy is wholly electrical      nkhj;j Mw;wy; KOtJk; kpd; Mw;wyhf cs;sJ     - 1 M 

       Case ( ii )   Proof           epfo;T ( ii )   ep&gzk;      

       Total energy is wholly magnetic.      nkhj;j Mw;wy; KOtJk; fhe;j Mw;wyhf cs;sJ   - 1 M 

       Case ( iii )   Proof           epfo;T ( iii)   ep&gzk;                                                                                     - 2 M 

 38. Maxwell’s equations                                   khf;];nty; rkd;ghLfs; 

   1. Gauss law in electricity                           1. kpd;dpaypy; fh]; tpjp 

       ∮ �⃗⃗�.  𝑑𝐴  =   
          𝑄  

𝜀0

⬚

𝑆
 %lg;gl;l   

   2. Gauss law in magnetism                         2. fhe;jtpaypy; fh]; tpjp 

       ∮ �⃗⃗�.  𝑑𝐴  =   0
⬚

𝑆
 

   3. Faraday’s law of EMI                             3. kpd;fhe;j Jhz;lypd; /ghuNl tpjp 

       ∮ �⃗⃗�.  𝑑𝑙  =  − 
        𝑑 Φ𝐵

𝑑𝑡

⬚

𝑙
 

       4. Ampere – Maxwell law                           4. Mk;gpah; - Nkf;];nty; tpjp 

      ∮ �⃗⃗�.  𝑑𝑙  =   𝜇0 𝑖𝑐 +  𝜇0 𝜀0  
𝑑

𝑑𝑡
  

⬚

𝑙
 ∮ �⃗⃗�.  𝑑𝐴   

⬚

𝑆
                         4 x 1 = 4 

               Explanation                                    tpsf;fk;                              1 M 

                                                                       OR             my;yJ 
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     Refraction through glass slab:                          fz;zhbg;gl;lfj;jpy; xsptpyfy;: 

      Diagram                                                                  glk;             - 1 M 

                 

                                     Explanation                tpsf;fk;       - 1 M 

                      In ∆ BCE           ∆ BCE  ,y;          

                  sin ( i – r )  =   L  / BC 

                               BC =  L /  sin ( i – r )       →   1                 - 1  M 

                          In ∆ BCF              ∆ BCF  ,y; 

cos r =  t / BC                       

                               BC  =  t / cos r    → 2                              - 1 M 

 

               From 1 and 2                                        1 kw;Wk; 2 ypUe;J  

      L /  sin ( i – r )       =    t / cos r     

                

                   L =  t   { sin ( i – r ) } /  cos r                                                                                            - 1  M 

                  Lateral displacement depends on thickness of the slab, angle of incidence and refractive index which  

                 decides angle of refraction. 

                 gf;fthl;L ,lg;ngah;r;rp – fz;zhbg; gl;lfj;jpd; jbkd;> gLNfhzk; kw;Wk;  

       tpyFNfhzj;ijj; jPh;khdpf;Fk; fz;zhbg; gl;lfj;jpd; xsptpyfy; vz; ,tw;iwr; 

       rhh;e;jJ. 

                                                

                         V. SUNDARARAJAN, 

                                                                        M.Sc., M.Ed., M.Phil., 

                                                                               PHYSICS TEACHER, 

                                                                                        BHSS, SRIRANGAM  
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