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ekiu ] =qfV;kekiu ] =qfV;kekiu ] =qfV;kekiu ] =qfV;k¡ rFkk ç;ksx¡ rFkk ç;ksx¡ rFkk ç;ksx¡ rFkk ç;ksx    
    
1.    ekiu esa =qfV ekiu esa =qfV ekiu esa =qfV ekiu esa =qfV  

=qfV] vYirekad rfkk lkFkZd vadksa dks uhps fn;s x;s mnkgj.k }kjkle>k tk ldrkgSA eku yks gesa fdlh NM+ dh yEckbZ 
dk ekiu djrk gS ge bls dSls dj ldrs gS \ 

(a) lseh- iSekus dk mi;ksx djus ij % ¼,slk iSekuk ftl ij dsoy lseh- fpUg vafdr gks½ 
 
 
 
 
 
ge 4 lseh- yEckbZ dks ekisaxsA 
;|fi NM+ dh yEckbZ 4 ls vf/kd gksxh ysfdu bls ge 4-1 lseh- ;k 4-2 lseh- ugha dg ldrs D;ksafd iSekuk dsoy lseh- 
eki dlrk gSA blls fudV eku dks ugha eki ldrk gSA 
�;g iSekuk lseh- dks ;FkkFkZrk ls eki ldrk gSA 
�vr% bldk vYirekad 1 lseh- gSA 

 
 
fudVre ekiu djus ds fy;s 
 vkSj lw{e iSekuk] vFkkZr feeh- iSeku dk mi;ksx djrs gSA 

 
 
(b) feeh- iSeku dk mi;ksx djus ij % ¼,slk iSekuk ftl ij feeh- vafdr gksrk gSA½ 

 
 
 
 
ge .cm.24=�  yEckbZ dks ekisaxs] tksfd vkSj fudV eki gSA ;fn ge vkSj fudVrk ls izs{k.k djsa rks yEckbZ 4-2 ls FkksM+h 
lh T;knk gSA ysfdu ge yEckbZ dks 4-21 ;k 4-22, ;k 4-20 ugha dg ldrs D;ksafd iSekuk dsoy 0-1 lseh- ¼1 feeh-½ rd 
ekiu dj ldrk gS] blls fudV ughaA 
 
�;g iSekuk 0-1 lseh- rd dh ;FkkFkZrk rd ekiu dj ldrk gSA 
�bldk vYirekad 0-1 lseh- gSA 
�  esa vf/kdre vfuf”prk 0-1 lseh- gks ldrh gSA 
�  esa vf/kdre lEHko =f̀V 0-1 lseh- gks ldrh gSA 
yEckbZ dk ekiu =4-2 lseh-] blesa nks lkFkZd vad 4 rFkk 2 gS] ftlesa 4 fuf”pr vad rFkk 2 vfuf”pr vad gSA D;ksafd 
;gk¡ 0.1 cm dh vfuf”prrk gSA 

 
vkSj fudV  
ekiu izkIr djus ds fy;s 

 
 

(c) ofuZ;j dSihilZ dk mi;ksx djus ij % ¼;g vkSj vf/kd fudV vFkkZr~ 0-01 cm ekiu dj ldrk gSA½ 
blls cm.234=�  yEckbZ ekirs gS tksfd vkSj fudV ekiu gSA 

�;g 0-01 lseh- rd ;FkkZFkrk ls eki ldrk gSA 
 
vYirekad =0.01 cm �  esa vf/kdre vfuf”prrk  = 0.01 cm gks ldrh gSA 

    �  esa vf/kdre lEHko =qfV 0.01 cm gks ldrh gSA 
 
yEckbZ dk ekiu =4.23 cm. blesa rhu lkFkZd vad] 4]2 rFkk 3] gS] ftlesa 4 rFkk 2 fuf”pr vad rFkk 3 vfuf”pr vad 
gSA D;ksafd ;gka 0.01 cm dh vfuf”prrk gSA 
vkSj fudV ekiu izkIr djus ds fy;s%& 
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(d) LØwxst dk mi;ksx dj ldrs gS% ¼;g 0.001 cm rd ekiu dj ldrk gSA½ 
blls ge NM dh yEckbZ cm.2344=�  ekisaxsA 

� �  eas vf/kdre leHKo vfuf”prrk ¼=qfV½ =0.001 cm gks ldrh gS 
�yEckbZ = 4.234 cm. esa pkj lkFkZd vad gSA 
 
 
 
 
iqu% vkSj vf/kd fudV ekiu djus ds fy, 

 

(e) ge ekbØksLdksi ¼lw{en”khZ½ dk mi;ksx djrs gSA 
ge cm.23424=�  lseh- yEckbZ ekisaxsA 

� �  eas vf/kdre lEHko vfuf”prrk ¼=qfV½ = 0.0001 cm gSA 
�yEckbZ 4.232 cm esa ik¡p lkFkZd vad] 4]2]3]4 rFkk 2 gSA 

2222----    lkFkZd vadlkFkZd vadlkFkZd vadlkFkZd vad    
mijskDr mnkgj.k ls] ge fuEu fu’d’kZ fudky ldrs gS fd fdlh Hkh ekfir jkf”k esa & 
lkFkZd vad = fuf”pr la[;k,as ¼;k iw.kZr% “kq) vad½ $ izFke vfuf”pr la[;k 
    
2222----1111    lkFkZd vad Kkr djus ds fu;e%lkFkZd vad Kkr djus ds fu;e%lkFkZd vad Kkr djus ds fu;e%lkFkZd vad Kkr djus ds fu;e%    
    
fu;e 1 %fu;e 1 %fu;e 1 %fu;e 1 % lHkh v”kwU; vad lkFkZd vad gksrs gSA  

  vFkkZr~ 123-56 eas ikap lkFkZd vad gSA 
    
fu;e 2 %fu;e 2 %fu;e 2 %fu;e 2 % nks v”kwU; vadksa ds e/; vkus okys vad lkFkZ vad dgykrs gsA 

  vFkkZr~ 1230-05 eas N% lkFkZd vad gSA 
    
fu;e 3%fu;e 3%fu;e 3%fu;e 3%    

53.=�  lseh- 503.=�  lseh-             cm.5003=�  
       

      fudVj                vf/kd fudV 
    
 01 lseh- ;FkkFkZrk         0-01 lseh- ;FkkFkZrk       0-001 lseh- ;FkkFkZrk 

6½ds e/; fLFkr            
    
    ¼3-4&3-6½ ds e/; fLFkr gS     � ¼3-49&3-51½ ds e/; fLFkr gS   �  ¼3-499&3-501½ ds e/; fLFkr gSA 
 
 
 
n”keyo fcUnq ds i”pkr~ vkus okys “kwU; lkFkZd vad gksrs gSA ¼T;knk ;FkkFkZrk (accuracy)n”kkZrs gSA½ 

 
   3333----5555 lseh-           3333----50505050 lseh-          3333----500500500500 lseh- 
 
                                                      vfr fudV 
 
 
nks lkFkZd vad  rhu lkFkZd vad  pkj lkFkZd vad 

 
 
,d ckj ekiu gksus ds i”pkr~] lkFkZd vad ekiu dh fudVrk ds vuqlkj fu/kkZfjr gks tkrs gSA vc ;fn bl ekiu dks fofHkUu 
ek=dksa esa n”kkZ,sa rks] lkFkZd vad ifjofrZr ugha gksrs ¼lkFkZd vad dsoy ekiu dh ;FkkZFkrk ij fuHkZj djrk gSA½ 

lkFkZd vad ges”kk lajf{kr jlkFkZd vad ges”kk lajf{kr jlkFkZd vad ges”kk lajf{kr jlkFkZd vad ges”kk lajf{kr jgrs gS] ek=d ifjofrZr gksus ij Hkh lkFkZd vad ifjofrZr ugha gksrsAgrs gS] ek=d ifjofrZr gksus ij Hkh lkFkZd vad ifjofrZr ugha gksrsAgrs gS] ek=d ifjofrZr gksus ij Hkh lkFkZd vad ifjofrZr ugha gksrsAgrs gS] ek=d ifjofrZr gksus ij Hkh lkFkZd vad ifjofrZr ugha gksrsA    
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ekuk feeh- iSeku dk mi;ksx djus ij gesa �  feeh- yEckbZ izkIr gksrh gSA ¼nks lkFkZd vad½ ;fn bldks ge vU; ek=d esa 
iznf”kZr djuk pkgrs gS rks 

                                85 feeh-  8-5 lseh-  0-085 eh-  
 
 

85000 ekbØkseh-  0-000085 fdeh- 
¾ 8-5×10&5 ekbØkseh- 

lHkh esa lkFkZd vad nks gh gksus pkfg;sA 
vkxs vkus okys fu;r lkFkZd vad ds blh laj{k.k fu;e ij vk/kkfjr gSA 

fu;e 4%fu;e 4%fu;e 4%fu;e 4% mijksDr mnkgj.k ls] 
 

0-000085 fdeh-       blesa ls lkFkZd vad gSA 
 
 lkFkZd vad ugha gSA 
blesa nks lkFkZd vad gSA 8 rFkk 5] bu vadksa ls igys vkus okys “kwU; lkFkZd vad ugha gSA 
,d ls de okyh la[;k esa n”keyo fcUnq ds ckn vkus okys rFkk izFke v”kwU; vad ds igys vkus okys “kwU; ,d ls de okyh la[;k esa n”keyo fcUnq ds ckn vkus okys rFkk izFke v”kwU; vad ds igys vkus okys “kwU; ,d ls de okyh la[;k esa n”keyo fcUnq ds ckn vkus okys rFkk izFke v”kwU; vad ds igys vkus okys “kwU; ,d ls de okyh la[;k esa n”keyo fcUnq ds ckn vkus okys rFkk izFke v”kwU; vad ds igys vkus okys “kwU; 

lkFkZd vad ugha glkFkZd vad ugha glkFkZd vad ugha glkFkZd vad ugha gksrs gsA ¼dsoy ek=d ds ifjorZu ds dkj.k gksrs gSA½ksrs gsA ¼dsoy ek=d ds ifjorZu ds dkj.k gksrs gSA½ksrs gsA ¼dsoy ek=d ds ifjorZu ds dkj.k gksrs gSA½ksrs gsA ¼dsoy ek=d ds ifjorZu ds dkj.k gksrs gSA½    
0-000305 lkFkZd vad 3 gSA 

4
10053

−×⇒ .  lkFkZd vad 3 gSA 
fu;e 5% fu;e 5% fu;e 5% fu;e 5% mijksDr mnkgj.k ls 

85000 µm     blesa Hkh nks lkFkZd vad gSA 
 
lkFkZd vad ugha gSA 
blesa 8 rFkk 5 nks lkFkZd vad gSA vr% buds ckn esa vkus okys “kwU; lkFkZd vad ugha gSa 

fcuk n”keyc fcUnq okys vadka ds fljksa ;k vUr esa vkus okys “kwU; lkFkZd vad ugha gksrs fcuk n”keyc fcUnq okys vadka ds fljksa ;k vUr esa vkus okys “kwU; lkFkZd vad ugha gksrs fcuk n”keyc fcUnq okys vadka ds fljksa ;k vUr esa vkus okys “kwU; lkFkZd vad ugha gksrs fcuk n”keyc fcUnq okys vadka ds fljksa ;k vUr esa vkus okys “kwU; lkFkZd vad ugha gksrs     
¼dsoy ek=d ifjorZu ds dkj.k gksrs gSA½¼dsoy ek=d ifjorZu ds dkj.k gksrs gSA½¼dsoy ek=d ifjorZu ds dkj.k gksrs gSA½¼dsoy ek=d ifjorZu ds dkj.k gksrs gSA½    

154 eh- = 15400 lseh- = 15400 feeh- 
=154 × 109 uSuksehVj 

lHkh esa lkFkZd vad rhu gSA ckr eas vkus okys “kwU; lkFkZd vad ugha gSA 
fu;e 6%fu;e 6%fu;e 6%fu;e 6% ;gka dqN fuf”pr ekiu fn;k gS tks fd iw.kZ gS vFkkZr~  

 
 
 
 

lscksa dh la[;k = 12 (exact) = 12.000000....... ∞  

bl rjg ds ekiu ds vuUr ;FkkZFkr gksrh gSA vr% blesa ∞  lkFkZd vad gskrs gSA 
�d{kk es fo|kfFkZ;ksa dh la[;k = 125 (exact) 

�fuokZr esa izdk”k dh pky = 299, 792, 458 m/s (exact) 

 
Ex.1 3-0800 esa lkFkZd vadksa dh la[;k Kkr djks 
Sol. lk- vad =5] D;ksaafd n”keyo ds i”pkr~ vkus okys “kwU; lkFkZd vad gksrs gsA 
 
Ex.2 0-00418 esa lkFkZd vadksa dh la[;k Kkr djksA 
Sol. lk- vad- =3] vUr esa vkus okys “kwU; lk- vad ugha gksrsA 
 
Ex.3 3500 esa lkFkZd vadksa dh la[;k crkb;sA 
Sol. lk- vad esa = nks] vUr esa vkus okys “kwU; lkFkZd vad ugha gksrsA 
 

Ex.4 300-00 esa dqy lkFkZd vad crkb;sA 
Sol. lk- vad =5] n”keyo vad ds i”pkr~ vkus okys “kwU; lkFkZd vad gksrs gSA 
 
Ex.5 5-003020 eas lkFkZd vad crkb;s \ 
Sol. lkFkZd vad = lkr] n”keyo ds i”pkr~ vkus okys “kwU; lkFkZd vad gksrs gSA 
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Ex----6666 6.020×10

23 eas lkFkZd vad dh la[;k Kkr djks \ 
Sol. lk- vad =pkj] 6]0]2]0 “ks’k 23 “kwU; lkFkZd vad ugha gSA 
Ex.7 1.60×10

-19 esa lk-vad Kkr djks \ 
Sol. lk- vad = 3] 1]6]0]19 “kwU; lk- vad ugha gsA 

2222----2222 lkFkZd vadksa ds vuqlkj x.kuk,sa %lkFkZd vadksa ds vuqlkj x.kuk,sa %lkFkZd vadksa ds vuqlkj x.kuk,sa %lkFkZd vadksa ds vuqlkj x.kuk,sa %    
        lkFkZd vadksa ds vuqlkj vad xf.krh; x.kuk;sa tSls&;ksx O;;dyu xq.kk rlkFkZd vadksa ds vuqlkj vad xf.krh; x.kuk;sa tSls&;ksx O;;dyu xq.kk rlkFkZd vadksa ds vuqlkj vad xf.krh; x.kuk;sa tSls&;ksx O;;dyu xq.kk rlkFkZd vadksa ds vuqlkj vad xf.krh; x.kuk;sa tSls&;ksx O;;dyu xq.kk rFkk HkkxAFkk HkkxAFkk HkkxAFkk HkkxA    

(a)    ;ksx ;ksx ;ksx ;ksx                     O;;dyuO;;dyuO;;dyuO;;dyu    
Ex.8 bl izfØ;k ds fy;s uhps mnkgj.k fn;k x;k gSA 

ljy yksyd esa ekih x;h /kkxs dh yEckbZ ¼feeh- iSeku ls½ 75.4 cm rFkk xksyd dh ekih x;h f=T;k ¼ofuZ;j ls½ .53 cm 
gSA r+= �� rqY;  Kkr djksA 

Sol. �dsoy 0-1 lseh- ¼n”keyo ds izFke vad½ rd Kkr gSA ge ;g ugha tkurs fd n”keyc ds izFke vad ds i”pkr~ 
vxyk vad D;k gSA 
vr% ge  fy[k ldrs gS cm?.cm. 475475 ==�  rFkk f=t;k r= 2.53 cm 
;fn ge �  rFkk r dks tksM+rs gS rks ge ns[ks gS fd 3 ds lkFk tskM+us okyk vad irk gh ugha gSA 
vr% bl LFkku dks NksM+ nsrs gSA 

 =rqY;� 75.4? + 2.53 = 77.9? cm = 77.9 cm  

;ksx rFkk O;;dyu ds fu;e ;ksx rFkk O;;dyu ds fu;e ;ksx rFkk O;;dyu ds fu;e ;ksx rFkk O;;dyu ds fu;e ↔     O;dyu% ¼mijksDr mnkgj.k ij vk/kkfjr½O;dyu% ¼mijksDr mnkgj.k ij vk/kkfjr½O;dyu% ¼mijksDr mnkgj.k ij vk/kkfjr½O;dyu% ¼mijksDr mnkgj.k ij vk/kkfjr½    
� loZizFke lkjh jkf”k;ksa dks U;wure ;FkkFkZ jkf”k ds n”keyo ds LFkkuksa rd iw.kkZafdr djksA 
� blds i”pkr~ lk/kkj.k fof/k ls tksM+@O;;dyu djksA 
 

423.5 + 20.23 486.2 – 35.18 
42.5   486.2 

vFkkZr~ +  +                +20.3 ×                    - 35.18 

                                            443.7                         35.2 
                                                       451.0 
xq.kk xq.kk xq.kk xq.kk                         Hkkx ds fu;rHkkx ds fu;rHkkx ds fu;rHkkx ds fu;r    
ekuk esa fuEu dks xq.kk djuk gSA 2.11×1.2=2.11 ? ×1.2 ? 

                 2.11 ? 
                 x 1.2 ? 
                ?  ? ? ? 
                        4  2  2 ? x 
                                2  1  1  ? x x 
                                2. 5  ?  ? ? ?          =  2.5 
      
 

vr% nksukaas la[;kvksa eas ftl la[;k esa lkFkZd vad U;wure gksaxs mRrj esa mrus gh lkFkZd vad gksaxsA 
� xq.kk Hkkx lk/kkj.k fof/k ls djrk gSA 
� mRrj dks nksuksa la[;kvksa esa ls U;wure lkFkZd vad okyh la[;k rd iw.kkZafdr djuk gSA 

312.65×64.4 = 8253.960 
  lk-vad 5 3 lk-vad     3 lk-vad rd  

     iw.kkZfdr djuk gS  
   8250 

Ex.9 ,d ?ku dh Hkqtk m. 2
1021

−×=�  gSA blds vk;ru dh x.kuk djks \ 
Sol. 2

1021
−×= .�  

  ).().().(V 2223
102110211021

−−− ×××== �  
   lk-vad 2 lk-vad 2 lk-vad 2 

= 1.728×10
-6
m

3
 

 
2 lk-vadksa rd iw.kkZafdr djksA 

           
      =1.7×10

-6
m

3 
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iw.kkZfdar djus ds fu;eiw.kkZfdar djus ds fu;eiw.kkZfdar djus ds fu;eiw.kkZfdar djus ds fu;e    
� ftl la[;k dks iw.kZkafdr djuk gS ;fn og 5 ¼50%½; ls de gS rks mls NksM+ nsaA 

       n”keyo ds ,d LFkku rd iw.kkZafdr djsa  
    47474747----833833833833                                                                                                                                            47474747----8888    

� ;fn iw.kZkafdr djus okyh la[;k 5(50%) ls vf/kd gks rks vafre la[;k dks 1 c<+k nksA 
n”keyo ds ,d LFkku rd iw.kkZafdr djsa  

                 47474747----862862862862                                                                                                                                            47474747----9999    
 

      ;fn iw.kkZafdr djus okyh la[;k Bhd 5(50%) gks rks  
 
 

;fn vafre la[;k le gks rks    ;fn vafre la[;k fo’ke gks rks 
� 5(50%) dks NksM+ nsa       vafre vad dks 1 c<+k nsaA 

                                       20.65      20.75 
 

20.6       20.8 
 
Ex.10 vkse ds fu;e ds iz;ksx esa izfrjks/k ds fljksa ij yxs oksYVehVj dk ikB~;kad 12.5  V rFkk /kkjk dk ikB;kad i=0-20 Amp. 

gS rks izfrjks/k ;FkkFkZ lkFkZd vadksa rd Kkr djksA 

Sol.  
200

251

.

.

i

V
R == lk vad 3 Ω→Ω= 62256.  

            2 lka vadksa 
         rd iw.kkZfdr djks 
 

Ex.11 LØwxst dh lgk;rk ls ,d rkj dh f=T;k 2-50 feeh- Kkr djrs gSA feeh- iSeku ls rkj dh yEckbZ 50-0 lseh- gSA ;fn 
rkj dk nzO;eku 25 xzke ekik tkrk gS rks rkj dk ?kuRo mfpr lkFkZd vadksa rd Kkr djks \ )ecactly.( 143=π  
                                                 ¼nks lk- vad½ 

Sol.   =
π

=ρ
�

2r

m
 

)0.50(
2

)250.0(

25

π
 

     
rhu lk-vad  rhu lk- vad  

          nks 
     = 2.5465   2.5 xzke@lseh-3 
         Lkk-vad 
3.    vYirekad % vYirekad % vYirekad % vYirekad %     

ì’B&1 ls ge i<+ pqds gS fd dksbZ Hkh ekiu ;FkkFkZ ugha gksrkA izR;sd midj.k ,d fuf”pr ;FkkFkZrk rd gh eki ldrk 
gS] bls vYirekad dgrs gSA 

vYirekad %vYirekad %vYirekad %vYirekad %  fdlh midj.k }kjk  ekik x;k U;wure ikB~;kad 
 

 
feeh- iSekuk     ofuZ;j  LØwxst   LVkWi  rki FkekZehVj vYirukad 

vYirekad =1 feeh- vYirekad = 0-1 feeh-  vIyrekad okWp   L.C. = 1
0
C 

L.C = 0.01 mm vYirekad  
(L.C.)            = 0.1 sec     
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4.    vuqes; =qfVvuqes; =qfVvuqes; =qfVvuqes; =qfV    
 
iz;ksx esa iz;qDr fd;s x;s ekid&;U=ksa dh ;FkkFkZrk dh lhek ds dkj.k vkus okyh =qfV dks vuqes; =qfV dgrs gSA feeh- 
iSeku ls 1→  feeh- ;FkkFkZrk ¼vYirekad½ rd ekiu dj ldrs gSA blls ge fuEu izdkj ekiu izkIr djsaxsA mm34=�  
 
 

vf/kdre vfuf”prrk 1 feeh- izkIr gksrh gSA 
vf/kdre vuqes; =qfV mm)( 34=∆�  feeh- gSA 

 
ijUrq ;fn vU; midj.k dk mi;ksx djus ij 534.=� feeh- izkIr gksrh gSA rks vuqesp =qfV 10.)( =∆�  feeh- izkIr gksrh 
gS rks vf/kdre vuqes; =qfV 0010.)( =∆�  feeh- gSA = vafre la[;k dk LFkkuh eku 

ekfir jkf”k ea vf/kdre vuqes; =qfV ekfir jkf”k ea vf/kdre vuqes; =qfV ekfir jkf”k ea vf/kdre vuqes; =qfV ekfir jkf”k ea vf/kdre vuqes; =qfV =    vafre la[;k dk LFkkuh; ekuvafre la[;k dk LFkkuh; ekuvafre la[;k dk LFkkuh; ekuvafre la[;k dk LFkkuh; eku    
 
5. izR;sd izsf{kr jkf”k esa =qfV ds dkj.k ifj.kke esa vf/kdre vuqes; =qfV %izR;sd izsf{kr jkf”k esa =qfV ds dkj.k ifj.kke esa vf/kdre vuqes; =qfV %izR;sd izsf{kr jkf”k esa =qfV ds dkj.k ifj.kke esa vf/kdre vuqes; =qfV %izR;sd izsf{kr jkf”k esa =qfV ds dkj.k ifj.kke esa vf/kdre vuqes; =qfV %    

ekuk ifj.kke f(x,y) esa nks jkf”k;ka x rFkk y gsA 
ekuk x eas =qfV x∆±=  gSA  vFkkZr~ )xx,xx(x ∆+∆−∈  

(dx) 
y esa =qfV y∆±=    vFkkZr~ )yy,yy(y ∆+∆−∈  

(dy) 
 
Case : (I) ;fn f(x,y)=x+y 

   df = dx + dy 

  f esa =qfV yxdf ∆±∆±==  
  f esa vf/kdre lEHko =qfV vf/kdre)df(=  )yx( ∆±∆±= dk vf/kdre 

  yx)df( max ∆+∆=  
Case : (II) ;fn    f =x-y 

   df = dx - dy 

      yx ∆±∆±=  

  f esa vf/kdre lEHko =qfV vf/kdre)df(=  )yx( ∆±∆±= dk vf/kdre 

  yx)df( ∆+∆=vf/kdre  
 

    
vf/kdre vuqes; =vf/kdre vuqes; =vf/kdre vuqes; =vf/kdre vuqes; =qfV Kkr djus ds fy;s fpUgksa dks bl rjg ls O;ofLFkr djrs gS] rkfd =qfV;ka tqM+ tk, vkSj vf/kdre qfV Kkr djus ds fy;s fpUgksa dks bl rjg ls O;ofLFkr djrs gS] rkfd =qfV;ka tqM+ tk, vkSj vf/kdre qfV Kkr djus ds fy;s fpUgksa dks bl rjg ls O;ofLFkr djrs gS] rkfd =qfV;ka tqM+ tk, vkSj vf/kdre qfV Kkr djus ds fy;s fpUgksa dks bl rjg ls O;ofLFkr djrs gS] rkfd =qfV;ka tqM+ tk, vkSj vf/kdre 
izhkko mRiUu djsaAizhkko mRiUu djsaAizhkko mRiUu djsaAizhkko mRiUu djsaA    
vFkkZr~ f = 2x - 3y - z 

  vf/kdre)df( zyx ∆+∆+∆= 32  
 

Ex.12 ,d vuqukn uyh ds iz;ksx esa 0251 .=�  lseh- rFkk 0752 .=�  leh- izkIr gksrk gSA ;fn vkòfRr esa dksbZ =qfV u gks rks 
/ofu dh pky Hzf 3250  esa vf/kdre vuqes; =qfV D;k gksxh \ 

  )(V 1202 �� −=  
  )dd(f)dV( 1202 �� −=  
  )dd(f)dV( 1202 �� −=  
  )](f[)dV( 2202 �� ∆±∆±=vf/kdre dk vf/kdre 
   )(f 1202 �� ∆+∆=  
  cm.cm. 10025 11 =∆⇒= �� ¼vafre la[;k dk LFkkuh; eku½ 
  cm.cm. 10075 21 =∆⇒= ��  ¼vafre la[;k dk LFkkuh; eku½ 

vr% /ofu dh pky esa vf/kdre vuqes; =qfV s/m.)cm.cm.)(Hz()dV( 3110103252 =+=vf/kdre  
V dk eku )(f 1202 �� −  =2(325Hz)(75.0 cm – 2.0 cm) = 325 m/s 

vr% V = 1.3) (325 ± m/s 
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Case )(ΙΙΙ  ;fn f(x,y,z)= ¼fu;rkad½ cba zyx  
  nksauksa rjQ log ysus ij 
  nfn �� =  ¼fu;rkad½ zncynbxna ��� +++  

 
nksuksa rjQ vodyu djus ij  

 

z

z
c

y

y
b

x

x
a

f

df

z

dz
c

y

dy
b

x

dx
a

f

df ∆
±

∆
±

∆
±=⇒++=  

z

z
c

y

y
b

x

x
a

f

df ∆
±

∆
±

∆
±









vf/kdrd

dk vf/kdre 

vFkkZr~ 5232
15

−−−= zyx)(f /   

  
z

dz

y

dy

x

dx

f

df
5

2

3
0 −−+=  

  
z

z

y

y

x

x

f

df ∆
±

∆
±

∆
±= 5

2

3
2  

  
z

z

y

y

x

x
(

f

df ∆
±

∆
±

∆
±=








5

2

3
2

vf/kdrd

dk vf/kdre 

  
z

z

y

y

x

x

f

df ∆
+

∆
+

∆
=








5

2

3
2

vf/kdrd

  

 
� fpUgksa dks bl izdkj O;ofLFkr djrs gS ftlls fpUgksa dks bl izdkj O;ofLFkr djrs gS ftlls fpUgksa dks bl izdkj O;ofLFkr djrs gS ftlls fpUgksa dks bl izdkj O;ofLFkr djrs gS ftlls fd =qfV;ka tqM+rh tk,aAfd =qfV;ka tqM+rh tk,aAfd =qfV;ka tqM+rh tk,aAfd =qfV;ka tqM+rh tk,aA    

Ex.13 ;fn izfrjks/k dk izsf{kr eku Ω= 051.R  rkj dk O;kl d= 0.60 feeh- rFkk yEckbZ 375.=�  lseh- gks rks izfrjks/kdrk   

�













 π

4

2d
R

esa vf/kdre vuqes; =qfV Kkr djks \ 

  
�

�∆
+

∆
+

∆
=









ρ

ρ

d

d

R

rd

vf/kdrd

 

Ω=∆→Ω= 010051 .R.R ¼vYirekad½ 
010600 .d.d =∆→=  feeh- ¼vYirekad½ 
1075 .. =∆→= ��  lseh- ¼vYirekad½ 

=++
Ω

Ω
=









ρ

ρ

cm.

cm.

mm.

mm.

.

.d

375

10

600

010
22

051

010

vf/kdrd

 

 
Ex.14 vkse ds fu;e ds vuqiz;ksx esa] izfrjks/k ds fljksa ij izsf{kr foHkoikr v = 5.0 oksYV gS rFkk iszf{kr /kkjk i = 2.00 ,sfEi;j gS 

rks izfrjks/k esa vf/kdre vuqes; =qfV Kkr djks \ 

Sol. 1−×== iv
i

v
R  

 

  
i

i

v

v

R

Dr

max

∆
+

∆
=







  

  V = 5.0 oksYV   10.v =∆ oksYV 
  i = 2.00  ,sfEi;j   010.i =∆ ,sfEi;j 
 

  %
.

.

.

.

R

dR
% 100

002

010

05

10
×







+=









vf/kdrd

          =2.5% 
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fn;s x;s izs{k.k ls R dk eku Ω=== 52
002

05
.

.

.

i

v
R   

vr% fy[k ldrs gS Ω±= %)..(R 5252  
 

Ex.15 lyZ ds iz;ksx esa ;ax izR;kLFkrk xq.kkad Kkr djus ds fy;s rkj dk ekfir O;kl D=0.5 lseh- rkj dh yEckbZ L=125 lseh- 
gS rFkk tc m=20.0 fdxzk- Hkkj j[kk tkrk gS rks rkj esa 0-100 lseh- foLrkj gksrk gS rks ;ax ds izR;kLFkrk xq.kkad (Y) eas 
vf/kdre vuqes; =qfV Kkr djks \ 

Sol.  
xd)/(

mg
Y)

x
(Y

/d

mg
22

44 π
=⇒=

π

�

�
 

  
x

x

m

m

Y

dY ∆
+

∆
+

∆
=








2

�

�

vf/kdrd

 

  kg.mkg.m 10020 =∆⇒=  

  cmm 1125 =∆⇒= ��  

  cm.dcm.d 00100500 =∆⇒=  

  cm.x.x 00101000 =∆⇒=  

  %.%
cm.

cm.

cm.

cm.

cm

cm

kg.

kg.

Y

dY
34100

1000

0010

050

0010

125

1

020

10
=×








+++=









vf/kdrd

 

 

Ex.16 ‘g’ dk eku izkIr djus ds fy;s ljy yksyd dk mi;ksx djrs gsA m.sec;.T 001002 == �  ekfir gS rks ‘g’ esa vf/kdre 

vuqes; =qfV Kkr djks \ ‘g’ dk eku Hkh Kkr djks A )( 10
2 =π  

Sol. 
2

2
4

2
T

g
g

T
�� π

=⇒π=  

 %%
.

.

.

.

T

T

g

dg

max

2100
002

010
2

001

010
2 =×








+=

∆
+

∆
=









�

�
 

 g dk eku 2

22

2

010
002

0011044
s/m.

).(

.

T
=

××
=

π
=

�
 

 'g'.)dg(so
.

dg
so/

g

dg
max

max

max

====







20

100

2

010
1002  eas vf/kdre =qfV 

 vr% 2
20010 s/m)..('g' ±=  

    
=qfV;ksa ds izdkj %=qfV;ksa ds izdkj %=qfV;ksa ds izdkj %=qfV;ksa ds izdkj %    
    
1.    cká; dkjdksa ds dkj.k =qfV %cká; dkjdksa ds dkj.k =qfV %cká; dkjdksa ds dkj.k =qfV %cká; dkjdksa ds dkj.k =qfV %    

iz;ksx ds nkSjku cká; izfrcU/kksa ds dkj.k gksus okyh =qfV tks iz;ksxdrkZ ds fu;a=.k ds ckgj gksA mnkgj.k dejs ds rki esa 
ifjorZu ok;qe.Myh; nkc vkfnA ;fn ifj.kke dks izHkkfor djus okys dkjdksa dks fjdkWMZ fd;k tk;s rks bu =qfV;ksa esa mfpr 
la”kks/ku fd;k tk ldrk gSA 

    
2.    midj.kh =qfVmidj.kh =qfVmidj.kh =qfVmidj.kh =qfV    

izR;sd midj.k /;kuiwoZd cuk;s tkrs gS fQj Hkh buesa dqN viw.kZrk gksrh gSA bl viw.kZrk ds ifj.kkeLo:i] bu midj.kksa 
ls ekiu =qfV ls eqDr ugha gks ikrkA ekiu midj.kksa ds fuekZ.k esa viw.kZrk ds dkj.k vkus okyh =qfV dks midj.kh =qfV 
dgrs gSA bu =qfV;ksa ds ifjek.k fu;r gksrs gS rFkk bu =qfV;ksa ds fy;s mfpr la”kks/ku fd;s tk ldrs gS vFkkZr~ ofuZ;j 
dSihylZ esa “kwU; =wfV rFkk LØwxst backlash =qfV vkfnA 

    
3.    O;fDrxr =qfV %O;fDrxr =qfV %O;fDrxr =qfV %O;fDrxr =qfV %    

nks izs{kd ,d gh midj.k dk mi;ksx djrs gS rc Hkh muds iz;ksx dk ifj.kke vyx&vyx vkrk gS vkSj ;fn ,d gh 
izs{kd ,d gh iz;ksx dks dbZ ckj djsa rc Hkh iz;ksx ds ifj.kke vyx&vyx vkrs gSA fdlh izs{kd }kjk bZekunkjh vkSj vPNs 
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rjhds ls iz;ksx djus ds ckn Hkh gksus okyh =qfV dks O;fDrxr =qfV dgrs gSA bu =qfV;ksa dks volj =qfV Hkh dgrs gS D;ksafd 
;s dsoy  
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volj ij gh fuHkZj djrh gSA ifje.kk esa volj =qfV ds izHkko dks de djus ds fy;s vusd isz{k.k fy;s tkrs gS vkSj ckn esa 
mudk ek/; fy;k tkrk gSA ¼;g vxys in esa le>k;k x;k gSA½ 

4. vkSlr esa =qfV %vkSlr esa =qfV %vkSlr esa =qfV %vkSlr esa =qfV %    
ekuk gesa fdlh jkf”k dks ekiuk gS rks ge blds dbZ lkjs izs{k.k na.....a,a,a 321  ysrs gsA izR;sd izs{k.k esa ije =qfV rFkk 
izfrf”kr =qfV Kkr djus ds fy;s fuEufyf[kr fcUnqvksa dk vuqlkj djsaxs% 
(a) lcls igys ge lHkh izs{k.kksa )a.....a,a,a( n321  dk ek/; Kkr djrs gS n/)a....aaa(a n++++= 321ek/;  

blh ek/; )a( ek/;  dks ekfir jkf”k dk lcls mRre ekuk tkrk ldrk gSA 
    (b) ije =qfV % 

fdlh jkf”k ds lcls mRre lEHko eku ;k ek/; eku rFkk izR;sd ekiu ds varj dk ifjek.k ije =qfV dgykrk 
gSA izR;sd ekfir eku dh ije =qfV 

   nn aaa −=∆ ek/;   

  lHkh ije =qfV ds xf.krh; ek/; dks ek/; ije =qfV dgrs gSA 
  naaaaa n /)|........|||||(| 321 ∆++∆+∆+∆=∆ ek/;  

   
n

a

a

n

i

i 












∆

=∆

∑
=1

ek/;  

  vr% ge dg ldr gS  ek/;ek/;ek/;ek/; aaaaa ∆+∆≤≤∆−  
(c)    vkisf{kd rFkk izfr”kr =qfVvkisf{kd rFkk izfr”kr =qfVvkisf{kd rFkk izfr”kr =qfVvkisf{kd rFkk izfr”kr =qfV    

  vkisf{kd =qfV] ek/; ij =qfV rFkk vad xf.krh; =qfV dk vuqikr gksrh gSA 

vkisf{kr =qfV = 
ek/;

ek/;

a

a∆
 

tc vkisf{kd =qfV ek/; ije =qfV dks izfr”kr esa n”kkZrs gS rks bls izfr”kr =qfV dgrs gSA 

vr% izfr”kr =qfV %
a

a
100×

∆
=

ek/;

ek/;  

Ex.17 fdlh isz{k.k esa ‘g’ ds fuEu eku izkIr gksrs gS& 
9-81] 9-80] 9-82] 9-79] 9-78] 9-84] 9-79] 9-78] 9-79 rFkk 9-80 rks g esa ije =qfV Kkr djks \ 

Ø-
l- 

g dk eku ije =qfV ggg i −=∆  

1 9.81 0.01 

2 9.80 0.00 

3 9.82 0.02 

4 9.79 0.01 

5 9.78 0.02 

6 9.84 0.04 

7 9.79 0.01 

8 9.78 0.02 

9 9.79 0.01 

10 9.80 0.00 

 809.g =ek/;  

0140
10

140

10

.
.

g
g

i

==

∆
=∆
∑

ek/;
 

    Sol. izfr”kr =qfV %.%
.

.

g

g
140100

809

140
100 =×=×

∆
=

ek/;

ek/;  
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vr% 2
0140809 s/m)..('g' ±=  

ç;ksx & 1ç;ksx & 1ç;ksx & 1ç;ksx & 1    
LØwxst ¼lw{eekih½LØwxst ¼lw{eekih½LØwxst ¼lw{eekih½LØwxst ¼lw{eekih½    

 
 
 
 
 
 

LØwxst dk mi;ksx 








100

1mm  ftruk fudV ekiu izkIr djus ds fy;s fy;k tkrk 

gSA ns[krs gS fd ;g 1 feeh- dks 100 le Hkkxksa esa foHkkftr djrk gSa ,d ?kw.kZu esa 
LØw (spindle)1 mm vkxs c<+ tkrk gSA ¼bls LØw dk fip ¼pwM+h vUrjky½dgrs 
gSA½ LØw ds ?kw.kZu dks 100 Hkkxksa esa ck¡Vk tkrk gS ¼ftls oR̀rkdkj iSekuk dgrs 
gSA½ bl izdkj 1 feeh- dks 100 Hkkxksa esa foHkkftr fd;k tkrk gSA 

1 ?kw.kZu    = 1 mm 
100 oR̀rdkj Hkkx  = 1 mm 

vr% 1 oR̀rkdkj Hkkx = 
100

1mm  LØwxst dk vYirekad 

vr% O;kid :i ls 
 
 
 
 
 

LØwxst dh lgk;rk ls fdlh oLrq dh eksVkbZ Kkr djkukALØwxst dh lgk;rk ls fdlh oLrq dh eksVkbZ Kkr djkukALØwxst dh lgk;rk ls fdlh oLrq dh eksVkbZ Kkr djkukALØwxst dh lgk;rk ls fdlh oLrq dh eksVkbZ Kkr djkukA    

LØwxst dk    1mm                   LØwxst dh fip ¼pwM+h vUrjky½ 
vYirekad ¾  100      oR̀rkdkj iSekus ij Hkkxksa dh la[;k 
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Ldzwxst dk fooj.kLdzwxst dk fooj.kLdzwxst dk fooj.kLdzwxst dk fooj.k    %    
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ftl oLrq dk ekiu djuk gS mls nkarksa ds chp esa j[kk tkrk gSA sleeve ,d [kks[kyk Hkkx gSA tks fd frame ds lkFk 
tqM+k jgrk gS rFkk eq[; iSekuk bl ij vafdr gksrk gsA 
spindle rFkk thimble dks tksM+dj] LØw ds lkFk xfr djok;k tkrk gSA fp=kuqlkj thimble oR̀rkdkj iSekus ij vafdr gSA 
blesa lk/kkj.kr;k 100 Hkkx gksrs gSA ¼dHkh&dHkh 50 Hkkx Hkh gksrs gSA½ 
eq[; iSeku esa feeh- fpUg gksrs gSA ¼dHkh&dHkh bleas feeh- fpug ds uhps 1/2 feeh- fpUg Hkh vafdr gksrs gSA½ 
¼lk/kkj.kr;k LØwxst dk fip 1 feeh¼lk/kkj.kr;k LØwxst dk fip 1 feeh¼lk/kkj.kr;k LØwxst dk fip 1 feeh¼lk/kkj.kr;k LØwxst dk fip 1 feeh----    gks rks eq[; iSeku ij 1 feehgks rks eq[; iSeku ij 1 feehgks rks eq[; iSeku ij 1 feehgks rks eq[; iSeku ij 1 feeh----    fpUg gksrk gS rFkk ;fn fip fpUg gksrk gS rFkk ;fn fip fpUg gksrk gS rFkk ;fn fip fpUg gksrk gS rFkk ;fn fip 1/2    feehfeehfeehfeeh----    gks rks blesa gks rks blesa gks rks blesa gks rks blesa 
1/2    feehfeehfeehfeeh----    fpUg Hkh gksrs gSA ½fpUg Hkh gksrs gSA ½fpUg Hkh gksrs gSA ½fpUg Hkh gksrs gSA ½    
;g midj.k 0-01 feeh- )m( µ10  ;FkkFkZrk rd i<+ ldrk gSA bl dkj.k bls micrometer dgrs gSA 

 

Ex.18 fn;s x;s lkekU; LØwxst dk ikB~;kad Kkr djksA 
� eq[; iSekus esa dsoy feeh- ds fpUg vafdr gSA 
� oR̀rkdkj iSeku esa 100 Hkkx gSA 
� ,d iw.kZ ?kw.kZu esa LØxst 1 feeh- ls vkxs c<+ tkrk gSA 

 
 
 
 
 
 
 
 

Ex.19 fn;s x;s LØwxst dk ikB~;kad Kkr djksA 

� eq[; iSekus esa 
2

1  feeh- ds fpUg gSA 

� oR̀rkdkj iSeku esa 50 Hkkx gSA 

� iw.kZ ?kw.kZu esa] LØw 
2

1  feeh- vkxs c<+ tkrk gSA          Soln : oLrq dh eksVkbZ = 6.5 ----  

   oLrw dh eksVkbZ = 6.5 mm +43 (
50

2/1 mm
) 

= 6.93 
 
Ex.20 uhps fn;s x;s nksuksa LØwxst ds ikB~;kad Kkr djksA 

 � eq[; iSekus ij 
2

1  feeh- fpUg gSA 

 � oR̀rkdkj iSeku esa 50 Hkkx gSA 

 � ,d iw.kZ ?kw.kZu esa] LØw 
2

1  feeh- vkxs c<+ tkrk gSA 
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oLrq dh eksVkbZ 







+=

50

21
1456

mm/
mm.               oLrq dh eksVkbZ 4.5 mm + 39 









50

21 mm/
= 4.89 mm 

 

Ex.21 Ω= 0100.R  izfrjks/k rFkk I=50.0 cm yEckbZ ds rkj dks LØwxst ds nkarksa ds chp j[kk tkrk gSA bldk ikB~;kad fp= eas 
iznf”kZr gSA bldh izfrjks/kdrk esa vf/kdre lEHko vuqes; =qfV Kkr djks \ 

 
 
 
 
 
 

 
 
 
 

 oLrq dh eksVkbZ = 8 mm + 42  








50

21 mm/
 

      = 8.82 mm 

4
2 /d

R
π

ρ
= �  

�4

2dRπ
=ρ  m/

).(

).)(.)(.(
Ω

×

×
=

−

−

2

3

100504

104281430100
 

   =+×+=++=
ρ

ρ

50

10

428

010
2

100

0102 .

.

..d

D

)D(d

R

dRd

�

�
 

 

Ex.22. ,d iw.kZ ?kw.kZu esa] LØwxst dk spindle 
2

1
 feeh- ls vkxs c<+ tkrk gSA oR̀rkdkj iSeku esa 50 Hkkx gSA eq[; iSeku esa 

2

1
 

feeh- fpUg gS 
2

1
(→  feeh- rd va”kkafdr rFkk bldk vYierkad 

2

1
=  feeh- gSA½ 

;fn rkj dks nkarksa ds chp j[kk tkrk gS rks eq[; iSeku ds 3 Hkkx Li’V fn[krs gS rFkk oR̀rkdkj iSeku ds 20 Hkkx funsZ”k 
js[kk ds lEikrh gksrs gSA mi;qDr lkFkZd vadksa esa rkj dk O;kl Kkr djsaA 

 

Sol. rkj dk O;kl 
2

1
3 ×( feeh-½ $ 









50

21
02

-feeh/
).(  =1.5 + 0.20 = 1.70 feeh- 

 
Ex23. ;fn mijksDr iz”u esa rkj dk ekfir nzO;eku 0-53 fdxzk- rFkk feeh- iSeku ls rkj dh ekfir yEckbZ 50-0 lseh- izkIr gksrh 

gS rks rkj dk ?kuRo lgh lkFkZd vadksa esa Kkr djksA 
 

Sol  ............./g
).().)(.(

)kg.(

r

d

m
=

×

×
=













 π
=ρ

−

3

222
3

10050101143

4530

�

(2 lk- vad) 
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“kwU; =qfV %“kwU; =qfV %“kwU; =qfV %“kwU; =qfV %    
;fn LØwxst ds nkarksa ds e/; dksbZ e/; oLrq u gks rks ¼vFkkZr~ nkars lEidZ esa gks½ LØwxst] “kwU; ikB~;kad nsuk pkfg;s] ysfdu 
nkarksa ds chp material dh otg ls] tc nkarksa ds chp dksbZ oLrq ugah gks rc Hkh] ;g dqN vfrfjDr ikB~;kad nsrk gSA bl 
vfrfjDr ikB~;kad dks “kwU; =qfV dgrs gSA 

 
 
 
 
 
 
 
 
                                                                               ;g 3-07 feeh- ikB~;kad nsrk gS 
                             vfrfjDr ikB~;kad 0.07 mm  
                             ¼'kwU; =qfV½                                            ftlesa ls 0-07 feeh- vfrfjDr ikB~;kad gS ftls ?kVkuk iM+sxkA 

 
       vr% okLrfor eksVkbZ ¾ 3-07&0-07¾300 mm 

                                                                
                                                                                izsf{kr ikB~;kad     vfrfjDr ikB~;kad  
                                                                                   ¼”kwU; =qfV½ 
Ex.24 rkj dh eksVkbZ Kkr djksA 
 
 
 
 
                                                                                               
                                                                                            nkarks ds e/; 
                                                          rkj j[kus ij 
 
 
Sol. vfrfjDr ikB~;kad ¼”kwU; =wfV½ = 0-03 feeh- 

                                                     blls 7-67 feeh- ikB~;kad izkIr gksrk gS] ftlesa ls 0-03 feeh-  
                                                      rks vfrfjDr ikB~;kad gSA okLrfod ikB~;kad izkIr djus ds  
                                                           fy;s bls ?kVkuk iMsxkA vr% okLrfod ikB;kad  
                                                                           =7067 – 0.03 = 7.64 feeh- 

Ex. 25 rkj dh eksVkbZ Kkr djksA 
 
 
 
 
 
 
 
 
 
 
Sol. vfrfjDr ikB~;kad ¼”kwU; =qfV½ = 0.07 mm 

                          blls 7-95 feeh- ikB~;kad gksrkgSA blesa ls -0.07 feeh-  
                                                                rks vfrfjDr ikB~;kad gSA bldks ¼?kVkdj½ gVkuk iM+sxkA 
                                                                  vr% okLrfod ikB~;kad = 7.95 - (-0.07)=8.02 feeh- 
“kwU; la”“kwU; la”“kwU; la”“kwU; la”kks/kukks/kukks/kukks/ku    

“kwU; la”kks/ku “kwU; =qfV dk O;qRØe gS %“kwU; la”kks/ku “kwU; =qfV dk O;qRØe gS %“kwU; la”kks/ku “kwU; =qfV dk O;qRØe gS %“kwU; la”kks/ku “kwU; =qfV dk O;qRØe gS %    
“kwU; la”kks/ku =- ¼”kwU; =qfV½ 
okLrfod ikB~;kad = izsf{kr ikB~;kad & “kwU; =qfV  

  = izsf{kr ikB~;kad $ “kwU; la”kks/ku 

okLrfod eksVkbZ = çsf{kr ikB~;kad  vfrfjDr ikB~;kad 
                                       & ¼’kwU; =qfV½ 
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EXPERIMENT # 2 
ofuZ;j dSyhilZ %ofuZ;j dSyhilZ %ofuZ;j dSyhilZ %ofuZ;j dSyhilZ %    

 
;g 0-1 feeh- rd ;FkkFkZrk ls eki ldrk gSA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
�Åijh IysV ij eq[; iSekuk vafdr gskrk gS tksfd feeh- iSekuk gksrk gSA 
�fupyh IysV ij ofuZ;j iSekuk vafdr gksrk gSA tks FkksM+k&lk laihfM+r iSekuk gksrk gSA bldk ,d Hkkx 0-9 feeh- dk 
gksrk gSA ftl oLrq dks ekiuk gSA fp=kuqlkj mls nkarksa ds chp yxk;k tkrk gsA 

    
ofuZ;kj dSyhilZ dks dSls i<+rs gS %ofuZ;kj dSyhilZ dks dSls i<+rs gS %ofuZ;kj dSyhilZ dks dSls i<+rs gS %ofuZ;kj dSyhilZ dks dSls i<+rs gS %    
 
 
 
 
 
 
 
 
 
 
 

oLrq dh eksVkbZ = 24&&&& 
                = 24 feeh0 +  7      (0.1 feeh0)  
 

lq=kuqlkj  
    oLrq dh eksVkbZ =              +   
                                                                                                                                                                                      
 
 
                                                                                                                             &         
                                                                                                                                    
                                                                                                                              
 

                                    = 1 feeh0 & 0.9 feeh0  

ofuZ;j iSekus  
dk 1 Hkkx  

eq[; iSekus  
dk 1 Hkkx  

vYirekad ofuZ;j iSekus dk 
dk ikB~;;kad 

eq[; iSekus 
dk ikB~;kad  

ofuZ;j iSekus dk og mark  
tks eq[; iSekus d fdlh mark  
ls Exactly fey jgk gS 
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        = 0.1 feeh0     
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vc ge ns[ksaxs fd vc ge ns[ksaxs fd vc ge ns[ksaxs fd vc ge ns[ksaxs fd 1 MSD    rFkk rFkk rFkk rFkk 1 VSD    ds chp FkksM+k lk vUrj vYirekad ds :i esaa izdV gksrk gSAds chp FkksM+k lk vUrj vYirekad ds :i esaa izdV gksrk gSAds chp FkksM+k lk vUrj vYirekad ds :i esaa izdV gksrk gSAds chp FkksM+k lk vUrj vYirekad ds :i esaa izdV gksrk gSA    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
vrfHk’V yEckbZ = 13 mm + x = ? 

 
 
 
fcUnq ‘A’ ij eq[; iSekuk rFkk ofuZ;j iSekuk lEikrh gSA 
vr% eq[; iSekus ds vuqfn”k yEckbZ OA =ofuZ;j iSekus ds vuqfn”k yEckbZ OA 
13 mm + 3 ¼eq[; iSekus ds Hkkx½ = (13 mm + x)+ 3 ¼ofuZ;kj iSekus ds Hkkx½ 

vr% 13 mm + x = 13 mm +3 ¼eq[; iSeku ds Hkkx&ofuZ;kj iSekus ds Hkkx½  
   = 13 mm + 3 (1 mm -0.9 mm) 
   = 13 mm + 3 (0.1 mm) = 13.3 mm 
 
 

( )vYirekad
kadikB;
 dkiSekus

kjofuZ;

kadikB;
 dkiSekus

eq[; 



































+  

 
¼eq[; iSekus ds Hkkx & ofuZ;j iSekus ds Hkkx½ 

vr% 1 MSD (1 mm) rFkk 1 VSD (0.9 mm) ds e/; FkksM+k&lk vUrj vYirekad (0.1 mm) ds :i esa izdV gksrk gSA 
 

oLrq dh eksVkbZ 

              ¾           ¾  ( )vYirekad
kadikB;
 dkiSekus

kjofuZ;

kadikB;
 dkiSekus

eq[; 



































+  

ofuZ;kj dSyhilZ dk ikB~;kad 
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Ex. 26  ofuZ;kj dSyhilZ dks i<+uk 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
oLrq dh eksVkbZ = ¼eq[; iSekus dk ikB;kad½ $ ¼ofuZ;kj iSekus dk ikB~;kad½ ¼vYirekad½ 
tgka vYirekad = ¼eq[; iSekus ds Hkkx & ofuZ;kj iSekus ds Hkkx½ 

= 1 mm - 0.9 mm ¼fp= 1 ls½ = 0.1 mm 

vr% oLrq dh eksVkbZ = 15 mm  + (6) (0.1mm)  = 15.6 mm 

Ex.27 fo”ks’k izdkj ds ofuZ;kj dSyhilZ dks i<+uk 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
oLrq dh eksVkbZ  =¼eq[; iSekus dk ikB~;kad½ $ ¼ofuZ;j iSekus dk ikB~;kad½ ¼vYirekad½ 
tgka vYirekad  = ¼eq[; iSekus dks Hkkx&ofuZ;j iSekus ds Hkkx½ 

    = 1 mm - 19/20 mm ¼fp= 1 ls½ 
    = 0.05 mm 

vr% oLrq dh eksVkbZ = 13  m    +   (12) (0.05mm) 
                   = 13.60 mm 
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“kwU; =qfV %“kwU; =qfV %“kwU; =qfV %“kwU; =qfV %    
;fn nkarksa ds chp dksbZ oLrq u gks rks ¼vFkkZr~ nkars 
lEidZ esa gks½] ofuZ;j dk ikB;kad “kwU; gksrk gSA 
ysfdu nkarksa dh vfrfjDr /kkrq dh otg ls] nkarksa ds 
e/; dksbZ oLrq u gksus ij Hkh ;g vkf/kD; ikB~;kad nsrk 
gSA ;g vkf/kD; ikB~;kad “kwU; =qfV dgykrk gSA 

 
 
                                                                       vkf/kD; ikB~;kad = 0.3 mm  

¼”kwU; =qfV½ 
 
 
nkarksa ds  e/; dksbZ  
oLrq     j[kus ij 

 
 
 
 
 
 
 
 
 

 
;g 13.8 mm ikB~;kad crkrk gSA  

 
 

ftlls 0.3 mm vkf/kD; ikB~;kad gSA  
bldks gVkus ds fy;s bldks ?kVk nsrs gsA  

 
vr% okLrfod eksVkbZ = 13.8 mm - 0.3 = 13.5 mm  
 
 
izsf{kr ikB~;kad          vkf/kD; ikB~;kad ¼”kwU; 

=qfV½ 
 

bldks ge lw= esa fuEu izdkj fy[k ldrs gsA 
 
 
 
 
Ex.28 =qfViw.kZ ofuZ;kj dSyhilZ dk mi;ksx djds oLrq dh eksVkbZ Kkr djksA 
 

okLrfod ikB~;kad ¾ izsf{kr ikB~;kad & vkf/kD; ikB~;kad ¼”kwU; =qfV½ 
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Sol. izFke fp= esa vkf/kD; ikB~;kad ¼”kwU; =qfV½ = 0.6 mm 
bls ge fuEu lw= dh lgk;rk ls Hkh Kkr dj ldrs gSa tc oLrq dks j[kk tkrk gS rks ofuZ;j dk ikB~;ka 14-6 mm vkrk 
gS bleas 0.6 mm vkf/kD; ikB~;kad gSA bls ?kVkus ij okLrfod eksVkbZ = 14.6 - 0.6 = 140 mm 
 
bls ge fuEu lw= ls Kkr dj ldrs gSA 

 
 
 
= 14.6 - 0.6 
= 14.6 mm 

 
Ex.29    
 
 
 
 
 
 
 
  
 
 
 
 
 

“kwU; =qfV = eq[; iSekus dk ikB~;kad $ ¼ofuZ;j iSekus dk ikB~;kad½ ¼vYirekad½ 
   = -1 mm + 6 (0.1 mm) 
   = - 0.4 mm 
 izsf{kr ikB~;kad = 11.8mm 

 

vr% okLrfod eksVkbZ = 11.8(-0.4)=12.2 mm 

    
“k“k“k“kwU; la”kks/ku %wU; la”kks/ku %wU; la”kks/ku %wU; la”kks/ku %    
 “kwU; la”kks/ku la”kks/ku “kwU; =qfV dk O;qRØe gksrk gSA  
 “kwU; la”kks/ku =& ¼”kwU; =qfV½ 
 
 
 
 
 
 

mnkgj.k 1 esa] “kwU; =qfV 0.6 mm, vr% “kwU; la”kks/ku -0.6 mm gksxkA 
mnkgj.k 2 esa] “kwU; =qfV -0.4 mm, vr% “kwU; la”kks/ku + 0.4 mm gksxkA 

 

Ex.30 ofuZ;kj dSyhilZ dk eq[; iSekuk 10 Hkkxksa esa 10 mm i<+rk gSA ofuZ;kj iSekus ds 10 Hkkx eq[; iSekus ds 9 Hkkx ds lEikrh 
gSA tc dSyhilZ ds nks nkars ,d nwljs ds lEidZ esa gks rks ofuZ;kj dk ikapok Hkkx eq[; iSekus ds 9 Hkkx ds lEikrh gksrk gS 
rFkk ofuZ;j dk “kwU; eq[; iSekus ds “kwU; ds nkfguh vksj gksrk gSA tc nkarks ds e/; csyu n<̀+rkiwoZd j[krs gS rks ofuZ;j 
iSekus dk “kwU; FkksM+k&lk 3.2 cm ds cka;h vksj vkrk gS rFkk prqFkZ ofuZ;kj Hkkx eq[; iSekus ds ,d Hkkx ds lEikrh gks rks 
csyu dk O;kl gS& 
 

(A) 309 cm   (B) 3.14 cm  (C) 304 cm  (D) buesa ls dksbZ ugha 
 

Sol. (A) “kwU; =qfV =0.5 mm 005 m 

okLrfod ikB~;kad = izsf{kr ikB~;kad & vkf/kD; ikB~;kad ¼”kwU; =qfV½ 

 = izsf{kr ikB~;kad $ “kwU; la”kks/ku 
 

okLrfod ikB~;kad = izsf{kr ikB~;kad & vkf/kD; ikB~;kad ¼”kwU; =qfV½ 
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flys.M dh eksVkbZ dk izsf{kr eku = 3.1 cm + (4) (001 cm) 

     = 3.14 cm 
flys.Mj dh okLrfod eksVkbZ = (3.14)-(006) 

     = 309 cm 

Ex.31 mijksDr iz”u esa ;fn csyu dh ekfir yEckbZ 25 mm rFkk csyu dk ekfir nzO;eku 500 gm gks rks csyu dk ?kuRo lgh 
lkFkZd vadksa rd Kkr djksA 

Sol.  
rh

m
2π

=ρ  

  
312

1025093143

050

cm)().(.

gm).(
−××

=ρ  

  2
670 cm/gm.=ρ  ¼nks lkFkZd vadksa esa½ 

 
iz;ksx iz;ksx iz;ksx iz;ksx #    3333    

ljy yksyd ls ljy yksyd ls ljy yksyd ls ljy yksyd ls ‘g’    dk eku Kkr djdk eku Kkr djdk eku Kkr djdk eku Kkr djukukukuk    
 

 
 
 
 
 
 
 
 
 
 
bl iz;ksx esa ,d NksVk xksyk /kkxs ls yVdk;k tkrk gSA bls ljy yksyd dgrs gSA yksyd dks FkksMk lk foLFkkfir dj 
nksyu djus fn;k tkrk gSA bldk vkorZdky Kkr djus ds fy, 50 nksyu esa yxk le; fojke ?kM+h dh lgk;rk ls izsf{kr 
f;k tkrk gSA 
 

lS)kfUrd :i ls 
2

2
42

T

L
g

g

L
T π=⇒π=   -------¼1½ 

tgk¡ L =  yksyd dh rqY; yEckbZ = /kkxs dh yEckbZ +)(�  xksyd dh f=T;k (r) 

T= ljy yksyd dk vkorZdky 
50

50  le; yxk esanksyu
=  

vr% ‘g’ dk eku leh——¼1½ ls vklkuh ls Kkr fd;k tk ldrk gSA 
 
‘g’    dk eku Kdk eku Kdk eku Kdk eku Kkr djus ds fy;s vkjs[k fof/k %kr djus ds fy;s vkjs[k fof/k %kr djus ds fy;s vkjs[k fof/k %kr djus ds fy;s vkjs[k fof/k %    

 

  ).......(L
g

T 2
4

2
2













 π
=     vr% LT ∝2  

� vyx & vyx L ds fy;s T dk eku Kkr djksA 

� Ls/vT 2  dk xzkQ [khapksA leh- ¼2½ ;g xzkQ ds vuqlkj 












 π

9

4
2

 ljy js[kh; vkuk pkfg,A 

 

Ls/vT 2  xzkQ dk <ky Kkr djks vkSj mls 












 π

9

4
2

 ds 

 
cjkcj j[kks vkSj ‘g’ dk eku Kkr djksA 
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Ex.32    fdlh izs{k.k esa ,cm.223=�  r = 1.32 cm, vkSj 10 nksyu esa yxk le; 10.0 sec. vkuk gSA 

 ‘g’ dk eku mfpr lkFkZd vadksa esa Kkr djks )( 10
2 =π  

Sol.  yksyd dh rqY; yEckbZ L = 23.2 cm + 1.32 cm 

    = 24.5 ¼lkFkZd vadksa ds ;ksx ds fu;ekuqlkj½  

vkSj vkorZdky 001
10

010
.

.
T ==  ¼rhu lkFkZd vad½ 

22

2

001

524
1044

).(

cm.

T

L
g ×=π=  ¼3 lkFkZd vadksa esa½ 

   2

22

2

809
001

51024
104 sec/m.

sec).(

m.
=××=

−

 

Ex.33    L ds vyx&vyx ekuska ds fy;s ‘T’ ds vyx&vyx eku izkIr gq,A 2Ts/vL  dk xzkQ fp=kuqlkj vkrk gSA bl vkjs[k 

ls ‘g’ dk eku Kkr djksA )( 10
2 =π  

 
 
 
 
 
 
 
 
 
 
 

Sol. 2

2
4

T
g

L 








π
=  vr% $ 2Ts/vL  vkjs[k dh <ky 









π
=

2
4

g
 

 <ky gksuk pkfg, 2

2
89

42

490
sec/m.g

g.
=⇒

π
==  

r,�     vkSj vkSj vkSj vkSj T    ds ekiu esa =qfV ds dkj.k ds ekiu esa =qfV ds dkj.k ds ekiu esa =qfV ds dkj.k ds ekiu esa =qfV ds dkj.k ‘g’    ds eku esa vf/kdre vuqes; =qfV %ds eku esa vf/kdre vuqes; =qfV %ds eku esa vf/kdre vuqes; =qfV %ds eku esa vf/kdre vuqes; =qfV %    

 
2

2
4

T

L
g π=

50/t

r+�
 

2

2

2

2
25004

50
4

t

r
)(

)/t(

)r(
g

+
π=

+
π=

��  

 In )t(In)r(In)(Ing 225004
2 −++π= �  

t

t

r

r

g

dg

max

∆
+

+

∆+∆
=








2

�

�
 

Ex.34    fdlh izs{k.k esa ,cm.223=� r=1.32 cm, r=1.32 cm, vkSj 10 nksyu esa yxk le; 10.0 sec vkrk gSA (g) ds eku esa 
vf/kdre vuqes; =qfV Kkr djksA 

Sol.  cm.. 10223 =∆→= ��  

  cm.rcm. 010321 =∆→=�  

  sec.t.t 10010 =∆→=  

  %.%
sec.

sec.

cm.cm.

cm.cm.

g

dg

max

21100
010

10
2

321223

01010
=×








+

+

+
=








 

Ex.35    ,d Nk= 











 π
=

2

2
4

T
g

�  dk eku Kkr djus dk iz;ksx djrk gA m1≈�  vkSj �  esa =qfV �∆  gSA T dk eku Kkr djus ds 

fy;s og n nksyu esa yxk le; fojke ?kM+h ls izsf{kr djrk gSA ftldk vYirekad t∆  gS vkSj og 0.1 sec. dh O;fDrxr 
=qfV djrk gSA buesa ls fdl izs{k.k esa g eas =qfV U;wure gksxh \ 
 

(A) 201050 ==∆=∆ n,.t,.L   (B) 501050 ==∆=∆ n,.t,.L   

 

(C)  2001050 ==∆=∆ n,.t,.L   (D) 5005010 ==∆=∆ n,.t,.L                                           [JEE - 2006] 



 

Free  www.tekoclasses.com   Director : SUHAG R. KARIYA (SRK Sir), Bhopal Ph.:(0755) 32 00 000  Page 23 

            

Sol  (D)  
n

t
T ==

k dh la[;sadqy nksyuk
dqy le;

 vr% 
n

dt
dT =  

  
T

T

L

L

g

g ∆
+

∆
=

∆
2  

fodYi (d) esa L eas =qfV )L(∆  U;wure gS o iz;ksx dh vkof̀Rr vf/kdre gsA vr% dT vYire gksxkA vr% dT vYire 
gksxkA vr% bl izfØ;k esa gh g eas =qfV U;wure gksxhA 

iz;ksx iz;ksx iz;ksx iz;ksx #    4444    
    
lyZ ds iz;ksx ls fn;s x, rkj dk ;ax izR;kLFkrk xq.kkad Kkr djuk %lyZ ds iz;ksx ls fn;s x, rkj dk ;ax izR;kLFkrk xq.kkad Kkr djuk %lyZ ds iz;ksx ls fn;s x, rkj dk ;ax izR;kLFkrk xq.kkad Kkr djuk %lyZ ds iz;ksx ls fn;s x, rkj dk ;ax izR;kLFkrk xq.kkad Kkr djuk %    
,d ekSfyd fof/k %,d ekSfyd fof/k %,d ekSfyd fof/k %,d ekSfyd fof/k %    
;ax xq.kkad Kkr djus ds fy;s ge ,d lk/kkj.k iz;ksx dj 
ldrs gSa ,d rkj ls ‘m’ nzO;eku yVdkrs gSA Hkkj yVdkus 
ls rkj esa f[kapko vk tk,sxkA 

gqd ds fu;e ds vuqlkj % mg
Rr

x
x

Y
A

mg









π
=








=

2

0

0

�

�
 

;fn ge Hkkj ifjofrZr djs rks rkj esa [khapko Hkh lekuqikrh 
:i ls c<+rk gSA ;fn ge [kahpko (x) v/s mg, ds chp xzkQ 
cuk;sa rks ;g xzkQ ,d ljy js[kk cusxhA 

bldh izo.krk ekidj vkSj mls 








π Yr 2

0�  ds cjkcj 

djds ge Y Kkr dj ldrs gSA 
    
bl lk/kkj.k fof/k dh dfe;k¡ %bl lk/kkj.k fof/k dh dfe;k¡ %bl lk/kkj.k fof/k dh dfe;k¡ %bl lk/kkj.k fof/k dh dfe;k¡ %    

 
(1) ;fn ge rkj ls de Hkkj yVdk,asa rks rkj ea eqM+ko jg ldrk gSA 
 
 
 
 
 
vr% izkjEHk ls gh gesa dqN Hkkj ¼ekuk 2 kg½ ls izkjEHk djuk pkfg;s] rkfd rkj ges”kk lh/kk ruk jgsA 
 
(2) tc Hkkj yxkrs gSa vkSj tc Hkkj ?kVkrs gSa] nksuksa izØeksa esa rkj dk O;ogkj FkksM+k lk fHkUu gksrk gSA 

 
 
 

 
 
                                   okLrfod 
 
 
vr% gesa Hkkj c<+krs oDr vkSj Hkkj ?kVkrs oDr ds ikB~;kadksa dk vkSlr ysuk pkfg,A  
vkSlr Hkkj T;knk lgh (accurate) gksxkA 

    
lyZ dh fof/k esa bu dfe;ksa dk fuokj.k %lyZ dh fof/k esa bu dfe;ksa dk fuokj.k %lyZ dh fof/k esa bu dfe;ksa dk fuokj.k %lyZ dh fof/k esa bu dfe;ksa dk fuokj.k %    
 iz;ksx esa fy;s tkus okys rkj dk lh/kk cuk, j[kus ds fy;s ge dqN izkjfEHkd Hkkj ls (2 kg) ls izkjEHk djrs gSA 
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vc ge Øekxr :i ls Hkkjr tksM+rs gSA rkj esa mRiUu vfrfjDr izlkj] vfrfjDr Hkkj )w(∆   ds lekuqikrh gksxkA 

  )w(
yr

xw
yr

x ∆
π

=∆⇒
π

=
2

0

2

0 ��
 

vc ge x∆  vkSj ,w∆  ds chp xzkQ [khpsaxsA <ky 














π
=

yr 2

0�  tksfd ;ax xq.kkad dk ekiu gksxkA 

 
 
izkjfEHkd Hkkfjr fLFkfr dh rqyuk eas vfrfjDr f[kapko Kkr djus ds fy;s ,d ekud rkj dk iz;ksx djrs gS] bl ij Hkh 2 

kg dk izkjfEHkd Hkkj yVdkrs gSA rqyuk djds Hkkj Kkr djus ls rki vkSj voyEc dh yielding tSls vfrfjDr izHkko [kRe 
gks tkrs gsA 

 
izs{k.izs{k.izs{k.izs{k.kkkk    %%%%  (i) izkjfEHkd ikB~;kad .mm.x 54000 ==  
  ¼tc dksbZ extra load ugha yxk;k gks½ 
  (ii) iz;qDr rkj dh f=T;k =0.200 mm. 

 
 
 
vfrfjDr Hkkj ds dkj.k vfrfjDr [khapko dk ekiu  

  

e la[;k 
hanger ij Extra  

Hkkj )kg(m∆  

ekbØksehVj ikB~;kad Ek/; 
reading (x) 

(p + q) 
2(mm) 

x∆ vfrfjDr 
f[kapok 
(x-xo) 
(mm) 

Hkkj c<+krs 
oDr 

(p) (mm) 

Hkkj ?kVkrs 
oDr 

(p) (mm) 
1 0-5 0-555 0-561 0-558 0-018 
2 1-0 0-565 0-571 0-568 0-028 
3 1-5 0-576 0-580 0-578 0-038 
4 2-0 0-587 0-593 0-590 0-058 
5 2-5 0-597 0-603 0-600 0-060 
6 3-0 0-608 0-612 0-610 0-070 
7 3-5 0-620 0-622 0-621 0-081 
8 4-0 0-630 0-632 0-631 0-091 
9 4-5 0-641 0-643 0-642 0-102 
10 5-0 0-652 0-652 0-652 0-112 

 
Method # 1 

)gm(ws/vx ∆=∆∆  vkjs[k cuk,sa 
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<ky .........
AP

BP
=  

...............Y
)r(Y

=
π

=
2

�  

Method :2 
 izs{k.k  ¼1½ rFkk izs{k.k ¼6½ ds chp 
 izs{k.k  ¼2½ rFkk izs{k.k ¼7½ ds chp 
 izs{k.k  ¼3½ rFkk izs{k.k ¼8½ ds chp   2.5 kg dk extra Hkkj tksM+k x;k gSA 
 izs{k.k  ¼4½ rFkk izs{k.k ¼9½ ds chp 
 izs{k.k  ¼5½ rFkk izs{k.k ¼10½ ds chp 

 

vr% izs{k.k (1) → (6), (2) →  (7), (3) →  (8), (4) →  (9) and (5) → (10) ds chp dk [khapko 
2.5 kg wt. ds vfrfjDr Hkkj ds dkj.k gksxkA 
vr% ge 2.5 kg wt Hkkj ds dkj.k [khapko dks 51038251 xxorxx,xx,xx 'a −−−−  ls eki ldrs gSA 
vkSj blls 2.5 kg wt. Hkkjr ds dkj.k vkSlr [khapko Kkr dj ldrs gsA 
 

S.No. 
hanger ij Extra  

Hkkj )kg(m∆  

Micrometer reading 
Ek/; 

reading (x) 
(p + q)/2 

(mm) 

x∆  
2.5 kg extra 

Hkkj ds dkj.k 
extra 
f[kapok 
(mm) 

Hkkj c<+krs 
oDr 

(p) (mm) 

Hkkj ?kVkrs 
oDr 

(p) (mm) 

1 0-5 0-555 0-561 0-558 0-052 
2 1-0 0-565 0-571 0-568 0-053 
3 1-5 0-576 0-580 0-578 0-053 
4 2-0 0-587 0-593 0-590 0-052 
5 2-5 0-597 0-603 0-600 0-052 
6 3-0 0-608 0-612 0-610  
7 3-5 0-620 0-622 0-621  
8 4-0 0-630 0-632 0-631  
9 4-5 0-641 0-643 0-642  
10 5-0 0-652 0-652 0-652  

 
 

,g.w 52=∆  Hkkj ds fy;s vkSlr [khapko mm.x 0520=∆=  

)w(
yr

x ∆













π
=∆

2

0�  tgka Ngmw 25=∆=∆  rFkk )x(∆  vkSlr = 0.052 mm 

eku j[kdj Y = ......... 

Ex.36 fp=kuqlkj Nr ls 1m yEcs wire ij yxk, x, extra Hkkj w∆  vkSj extra [khapko )x(∆ ds chp xzkQ fn[kk;k x;k gSA 
;fn rkj dk vuqizLFk dkV {ks=Qy 10

-6
m

2 gks rks mldk ;ax izR;kLFkrk xq.kkad Kkr djksA               [JEE - 2003] 
 
 
 
 
 
 
 
 
 
(A) 2 × 10

11
N/m

2
 (B) 2 × 10

-11
N/m

2
 (C) 3 × 10

13
N/m

3
 (D) 2 × 10

16
N/m

2
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Sol. (A)  w
Ay

l
l ∆








=∆ 0  <ky 

20

101

10

1

20

1
4

6

4
0

−

−

− ×
=

×
=

y)(Ay

l
 

  Y = 20 × 1010 = 20 ×  1017 n/m 
 
 
 

Ex.37 fdlh iz;ksx esa x∆  rFkk w∆  dk xzkQ dotted line (1) ds tSlk vk;kA ;fn ge 
mlh method dk ,d nwljk wire iz;ksx djsa ftldh f=T;k vkSj yEckbZ nqxquh gks 
rks mlds fy;s dkSulk xzkQ vk,xkA 
 

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

Sol. izkjEHk esa >qdko 
)y)(r(

l

w

x

0
2
0

0

π
=

∆

∆
=  

 nwljs case esa ¼>qdko½1 
0

2
0

0

0
2

0

0

2

1

2

2

y)r(

l

y)r(

)(

π
=

π

�
 

 vr% >qdko vk/kk gks tk,xkA                Ans. will be (3) 
 
 
Ex.28 dFku % ;ax xq.kkad Kkr djus ds fy;s lyZ ds iz;ksx esa izk;ksfxd rkj ds lkFk ,d ekud rkj Hkh iz;ksx djrs gsA  
 dkj.k % rki ds izHkko support  dh fod‘fr vkSj vU; cká; dkjdksa ds izHkko dks fujLr djus ds fy;sA 

(A) nksuksa oDrO; lR; gS rFkk oDrO; 2] oDrO; 1 dh lgh O;k[;k djrk gSA 
(B) nksuksa oDrO; lR; gS ijUrq oDrO; 2] oDrO; 1 dh lgh O;k[;k ugha djrk gSA 
(C) oDrO; 1 lR; gS rFkk oDrO; 2 vlR; gSA 
(D) oDrO; 1 vlR; gS fdUrq oDrO; 2 lR; gSA 
 
Ans (A) 

 
Ex.39 ;fn ge cgqr iryk vkSj yEck rkj iz;ksx djsa rks 

 (A) laosnuk”khyrk 










∆

∆
=

x

x

vkxr
fuxZr

 c<+ tk,xhA 

 (B) ;aax xq.kkad vifjofrZr gksxkA 
 (C) Hkkj c<+kus ij rkj VwV ldrk ;k LFkk;h :i ls [kahp ldrk gSA 
 (D) mijksDr lHkhA 
  

Ans.(D)     
  

,r0�     vkSj vkSj vkSj vkSj x    ds ekiu esa =qfV ds dkj.k ds ekiu esa =qfV ds dkj.k ds ekiu esa =qfV ds dkj.k ds ekiu esa =qfV ds dkj.k y    ds eku esa vf/kdre vuqes; =qfV % ¼;fn nzO;eku ekiu esa dksbZ =qfV u gks½%ds eku esa vf/kdre vuqes; =qfV % ¼;fn nzO;eku ekiu esa dksbZ =qfV u gks½%ds eku esa vf/kdre vuqes; =qfV % ¼;fn nzO;eku ekiu esa dksbZ =qfV u gks½%ds eku esa vf/kdre vuqes; =qfV % ¼;fn nzO;eku ekiu esa dksbZ =qfV u gks½%    
  

mg
xr

Y
2

0

π
=
�

 

  

;fn nzO;eku ekiu esa dksbZ =qfV ugha gks rks Y esa vf/kdre vuqes; =qfV gS 
x

x

r

r

y

y

max

∆
+

∆
+

∆
=







 ∆
2

0

0

�

�
  

 

Ex.40 lyZ ds iz;ksx ls ;ax dk izR;klFkrk xq.kkad Kkr djus esa rkj dk O;kl 0.05 cm vkSj rkj dh yEckbZ 1100 cm ekik x;k 
gSA 20 N dk Hkkj j[kus ij x=0.125 cm dk [khapko mRiUu gqvk gSA ;ax ds izR;LFkrk xq.kkad esa vf/kdre vuqes; =qfV 
Kkr djsaA 

Sol.     
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lyZ ds iz;ksx dk midj.k vkSj fof/k dk foLrkj ls v/;;u%lyZ ds iz;ksx dk midj.k vkSj fof/k dk foLrkj ls v/;;u%lyZ ds iz;ksx dk midj.k vkSj fof/k dk foLrkj ls v/;;u%lyZ ds iz;ksx dk midj.k vkSj fof/k dk foLrkj ls v/;;u%    
lyZ dk midj.k ¼LFkSfrd rjhdk½lyZ dk midj.k ¼LFkSfrd rjhdk½lyZ dk midj.k ¼LFkSfrd rjhdk½lyZ dk midj.k ¼LFkSfrd rjhdk½    
fp= eas lyZ dk midj.k fn[kk;k x;k gA blesa nks /kkfRod Ýse F1 rFkk F2 gksrs gS rks 
lkFk esa fdyfdr gksrh gS rkfd ;s dsoy Å/oZ fn”kk esa lkis{k xfr dj ldsA ,d n‘<+ 
vuqizLFk iÍh ij fLizV ry L yxk gksrk gS vkSj blds ,d fljs ij ekbØksehVj LØw S, 
yxk gksrk gS rks Å/okZ/kj xfr dj ldrk gSA 
 
;fn nksuksa Ýse ds chp lkis{k xfr gks rks fLizV ry {kSfrt ugha jgrkgS vkSj cqycqyk 
foLFkkfir gks tkrk gSA cqycqys dks okil ek/; fLFkfr esa ykus dfy;s LØw dks Åij ;k uhps 
fOFkkfir djuk iM+rk gSA LØw ds foLFkkiu ls Ýseksa ds chp lkis{k xfr dk irk pyrk gSA 
 
Ýseksa nks le:i bLikr ds rkj ls yVds gksrs gSA rkj B, izk;ksfxd rkj gS vkSj rkj A 
ekud rkj gSA nksuks Ýseksa ls gqd H1 vkSj H2 tqM+s gksrs gSA gqd H2 ls fu;r Hkkj yVdk 
gksrk gS rkfd rkj cuk jgsA gqd H

2 ls [kwaVh yxk gksrk gS ftl ij yxs Hkkx dks c<+k 
ldrs gSA 
    
fof/kfof/kfof/kfof/k    
 
(i) fLFkj fljs vkSj Ýse ds e/; fLFkr izk;ksfxe rkj dh yEckbZ ekfi,A 
 
(ii) izk;ksfxd rkj dh O;kl LØwxst ls Kkr djksA blds rkj ij 5 vyx&vyx LFkkksa ij izs{k.k yksA 
 
(iii) ekbØksehVj (S) dk vYirekad vkSj pwM+h varjky Kkr djks vkSj bls ,sls foLFkkfir djks rkfd fLizV ry dk cqycqyk ,dne 
chp esa jgsA ekbØksehVj dh izkjfEHkd ikB~;kad fy[k fy;k tkrk gSA 
 
(iv) [kwaVh H1 ij 0.5 k ds in esa Hkkj c<+krs gSA izR;sd ckj Hkkj c<+kus ds ckn fLizV ry dks {kSfrt j[kus ds fy;s ekbØksehVj dks 
foLFkkfir djuk iM+sxkA bl ckj ekbØksehVj dk ikB~;kad Hkh fy[k tkrkgSA i”p=qfV (backlesh error) ls cpus ds fy LØw dks 
,d gh fn”kk esa ?kqekuk pkfg,A 
 

(v) vc izk;ksfxd rkj ls Hkkj dks /khjs&/khjs gVkrs tkrs gSA bls vHkkj.k (unloading) dgrs gSA vHkj.k djrs oDr ekbØksehVj dk 
ikB~;kad fy[k fy;k tkrkgsA 

    
iz;ksx iz;ksx iz;ksx iz;ksx #    5555    

 
dSjksjhehVj dh lgk;rk ls vKkr nzo dh fof”k’V Å’ek Kkr djuk %dSjksjhehVj dh lgk;rk ls vKkr nzo dh fof”k’V Å’ek Kkr djuk %dSjksjhehVj dh lgk;rk ls vKkr nzo dh fof”k’V Å’ek Kkr djuk %dSjksjhehVj dh lgk;rk ls vKkr nzo dh fof”k’V Å’ek Kkr djuk %    
fp= eas vKkr nzo dh fof”k’V m’ek Kkr djus ds fy;s iz;qDr gksus okyk jsukWYV dk midj.k fn[k;k x;k gSA m1 nzO;eku s1 
fof”k’V Å’ek vkSj ,1θ  izkjfEHkd rki okys Bksl xksys dks dSyksjhehVj esa Hkjs vKkr nzo ds lkFk fefJr fd;k tkrk gSA ekuk nzo 

vkSj dSyksjhehVj ds nzO;eku Øe”k% m1 vkSj m3 budh fof”k’V Å’ek/kkfjrk Øe”k% s2 rFkk s3 gS vkSj izkjEHk esa nksuksa dejs ds 
rkieku 2θ  ij gSA ;fn xeZ xksys dks blesa fxjk;k tkrk gS rks xksyk Å’ek nsrk gSA 
nzo&dSyksjhehVj fudk; Å’ek ysrk gSA ;g izØe rc rd pyrk gS tc rd fd lHkh rRo dk rki leku )θ(  u gks tk, A 
xeZ xksys }kjk mRlftZr Å’ek )(sm θ−θ= 11  

xeZ xksys }kjk dh xbZ Å’ek )(sm)(sm 233222 θ−θ+θ−θ=  
;fn dksbZ Å’ek eas gkfu ugha gks rks 
xeZ xksys }kjk nh xbZ Å’ek = cy&dSykjhehVj fudk; }kjk yh xbZ Å’ek  
   

)(sm)(sm)(sm 233222111 θ−θ+θ−θ=θ−θ  

 

Get  
2

33

22

111
2

m

sm

)(m

)(sm
s −

θ−θ

θ−θ=
=  

 
feJ.k dk vafre rki ¼lkE;koLFkk rki½ ekidj bl vKkr nzo dh fof”k’V Å’ek s2 Kkr dj ldrs gSA xksys ds izkjfEHkd rki 

)( 1θ  nsus ds fy;s bls igys ok’i d{k Hkkx (“O”), esa yVdk dj j[krs gSA dqN le; ckn ¼15 feuV  
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ckn½ ;g ,d fu;r rki 1θ  izkIr dj ysrk gSA 
 

 
 
 
 
 
 
 
 
 
 
vc ikuh ls Hkjs dSyksjhehVj ¼Hkkx C½ dks Hkki d{k ds uhps yk;k tkrk gSaA ydM+h dh pdrh D dks gVk fn;k tkrk gS 
vkSj /kkxs dks dkV fn;k tkrk gSA blls xksyk nzo&dSyksjhehVj fudk; eas fxj tkrk gS vkSj feJ.k “kw: gks tkrkgSA 
;fn nzo dh fof”k’V Å’ek (s2) Kkr gks vkSj Bksl dh fof”k’V Å’ek s1 vKkr gks rks 
 

)(m

))(smsm(
s

θ−θ

θ−θ+
=

11

23322
1  

 
Ex.41 xksys dk nzO;eku] fof”k’V Å’ek vkSj izkjfEHkd rki Øe”k% 1000 gm, 1/2 cal/gm

0
C rFkk 80

0
C gSA vKkr nzo vkSj 

dSyksjhehVj ds nzO;eku Øe”k% 900 gm  vkSj 200 gm gS vkSj izkjEHk esa nksuksa dejs ds rkieku 20
0
C ij nsaA dSyksjhehVj 

vkSj xksyk nksuksa leku inkFkZ ls cus gSA ;fn feJ.k dk vafre rki 40
0
C vkrk gS rks vkKkr nzo dh fof”k’V Å’ek Kkr 

djksA 
 
 
(A) 0.25 cal/g

0
C   (B) 0.5 cal/g

0
C  (C) 1 cal/g

0
C  (D) 1.5 cal/g

0
C 

 
 
Sol. (B)    xksys }kjk nh xbZ Å’ek  
    = (1000) (1/2) (80 - 30)  = 25,000 cal 
 mlesa ls nzo dSyksjhehVj system }kjk nh xbZ Å’ek 
    = (900) (1) (40 - 30) = (200) (1/2) (40 - 30) 
    - 10,000 cal. 

 vr% okrkoj.k esa Å’ek gkfu = 15,000 cal 
 
 

Ex. 43    ;fn xksys ds fxjus ds dkj.k xq:Roh; fLFkfrt ÅtkZ esa gkfu vkSj okrkoj.k eas Å’ek gkfu dks Hkh fy;k tk, rks ÅtkZ 
lehdj.k gksxh& 
 

(A) tH)(sm)(sm
J

ghm
)(sm −θ−θ+θ−θ=+θ−θ 233222

1
111  

 

(B) tH)(sm)(sm
J

ghm
)(sm +θ−θ+θ−θ=−θ−θ 233222

1
111  

 

(C) tH)(sm)(sm
J

ghm
)(sm +θ−θ+θ−θ=+θ−θ 233222

1
111  

 

(D) tH)(sm)(sm
J

ghm
)(sm −θ−θ+θ−θ=−θ−θ 233222

1
111  

 

Sol. (C)     mRiUu m’ek 
J

ghm
)(sm 1

111 ++θ−θ=  
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          m’ek buesa [kpZ gksxh 
 
 

      )(sm 222 θ−θ   )(sm 233 θ−θ   Ht  
 
 

21 θθ , vkSj vkSj vkSj vkSj θ     ekiu eas =qfV ds dkj.k ekiu eas =qfV ds dkj.k ekiu eas =qfV ds dkj.k ekiu eas =qfV ds dkj.k S1    ds ekiu esa vf/kdre vuqes; =qfV %ds ekiu esa vf/kdre vuqes; =qfV %ds ekiu esa vf/kdre vuqes; =qfV %ds ekiu esa vf/kdre vuqes; =qfV %    
vKkr Bksl dh fof”k’V m’ek Kkr djus ds fy;s 

ge mi;ksx djrs gS 










θ−θ

θ−θ+
=

ss

ss
solid

m

smsm
s

1

2

1

2211  










θ−θ

θ−θ+
=

ss

ss

m

smsm
s

1

2

1

2211  
ss

ss

ss

ss )(d

)(

)d(

s

ds

θ−θ

θ−θ
−

θ−θ

θ−θ
=

1

1

2

2  

 

ssss θ−θ

θ∆±θ∆±
+

θ−θ

θ∆±θ∆±
=

12

  
( )( )










θ−θθ−θ

θ−θ
θ∆=









θ−θ
+

θ−θ
θ∆=









12

21

12

2
11

2
ssssssssmaxs

ds
 

 
;fn nzo vkSj dSyksjhehVj dk nzO;ku vkSj fof”k’V m’ek iw.kZr% Kkr gks ¼fcuk =qfV ds½ vkSj rkiekih vk vYierkad  
0.1

0
C gks rks 0

21 10.=θ∆=θ∆=θ∆  

maxs

ds







  U;wure gksxk tc ))(( ssss 12 θ−θθ−θ  vf/kdre gksxk vFkkZr~  
2

21 θ+θ
=θss  

;fn ;fn ;fn ;fn m1, s1, m2, s2    iw.kZr% Kkr gks rks iw.kZr% Kkr gks rks iw.kZr% Kkr gks rks iw.kZr% Kkr gks rks ssolid    esa izfr”kr =qfV U;wure gksxh ;fn lkE;koLFkk rkiesa izfr”kr =qfV U;wure gksxh ;fn lkE;koLFkk rkiesa izfr”kr =qfV U;wure gksxh ;fn lkE;koLFkk rkiesa izfr”kr =qfV U;wure gksxh ;fn lkE;koLFkk rki    
 

    
2

21 θ+θ
=θss  

 

Ex.44  vKkr Bksl dh fof”k’V m’ek (S2) Kkr djus ds iz;ksx esa xksys vkSj dSyksjhehVj dk nzO;eku Øe”k% 1000 gm vkSj 

200 gm gS vkSj dSyksjhehVj dh fof”k’V m’ek C/gm/cal 0

2

1
 gSA iz;ksx fd;k tkus okyk nzo ikuh gS vkSj bldk Hkkj 

900 gm gSA izkjEHk esa ikuh vkSj dSyksjhehVj nksuksa dejs ds rkieku 20-00C ij gSA tcfd xksys dk izkjfEHkd rki 80-00C 
ekik x;k gA ;fn lkE;koLFkk rki 40-00C izkIr gqvk] rks vKkr xksys dh fof”k’V m’ek esa vf/kdre vuqes; =qfV Kkr 
djksA )C/g/calSuse().S( water

0
2 1=  

rFkk vKkr xksys (S2) dh fof”k’V m’ek /kkfjrk esa vf/kdre vuqes; =qfV Kkr djksA 
 
Sol.  vKkr Bksl dh fof”k’V m’ek] 
  










θ−θ

θ−θ+
=

ss

ss
solid

m

smsm
s

1

2

1

2211 rFkk C/g/cal/ssolid
0

21=  

 %
....

)C.(
s

ds

ssssmax

1
040080

1

020040

1
102

11
2

0

12

=








−
+

−
=









θ−θ
+

θ−θ
θ∆=







  

    
fo|qrh; dSyksjhehVjfo|qrh; dSyksjhehVjfo|qrh; dSyksjhehVjfo|qrh; dSyksjhehVj    

fp= esa vKkr nzo dh fof”k’V m’ek/kkfjrk Kkr djus ds fy;s iz;qDr fo|qr dSyksjhehVj n”kkZ;k x;k gSA loZizFke [kkyh 
dSjksjhehVj ¼rkacs dk ik=½ dk nzO;eku ekik tkrk gS vkSj ekuk ‘m1’ izkIr gqvkA vc blesa vKkr nzo HkjkA vc dSyksjhehVj 
$ nzo fudk; dk dqy nzO;eku ekuk vkSj ekik ;g ‘m2’ izkIr gqvk A vr% nzo dk nzO;eku (m2-m1) gSA izkjEHk esa nksuksa 
dejs ds rki )( 0θ  ij FksA 
vc blesa ,d ghVj dks Mqcks;k vkSj ‘t’ le; rd blesa j[kkA ghVj ds fljksa ij foHkokarj ’V’ gS vkSj blls xqtjus okyh 
/kkjk '' Ι  gSA m’ek nsus ds dkj.k nzo vkSj dSyksjhehVj nksuska dk rki lkFk&lkFk c<+rk gSA t le; ds ckn ghVj dks can dj 
fy;k tkrk gS vkSj ekuk vafre rki fθ  vk;kA ;kfn okrkoj.k es dksbZ m’ek gkfu ugha gks jgh gks rks& 
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ghVj }kjk izdku dh xbZ m’ek = nzo }kjk xzg.k dh xbZ m’ek $ dSyksjhehVj }kjk xzg.k dh xbZ m’ek  
 )(Sm)(S)mm()V( fcf 01012 θ−θ+θ−θ−=Ι

�
 

 

vKkr nzo dh fof”k’V m’ek 
)mm(

Sm
)V(

S

C
f

12

1

0

−

−
θ−θ

Ι

=
�

 

 
 
 
 
 
 
 
 
 
 
    
    
fodhj.k la”kks/ku %fodhj.k la”kks/ku %fodhj.k la”kks/ku %fodhj.k la”kks/ku % bl iz;ksx esa okrkoj.k esa Hkh m’ek gkfu gks ldrh gSA bls /;ku esa j[krs gq, ,d la”kks/ku fd;k 
tkrk gSA ekuk ghVj t sec rd pkyw jgk vkSj bls cUn dj fn;kA vc okrkoj.k esa m’ek gkfu ds dkj.k rki ?kVsxkA 
feJ.k dk rki flop cap djus ds t/2 sec ckn Hkh uksV fd;k tkrk gSa ekuk bl le; rki esa iru ε  gqvk A vc 
la”kks/ku vafre rki bl izdkj fy[kk tkrk gS& 

      ε+θ=θ ff'  
fuEu iz”uksa dk mrRj nhft, %&fuEu iz”uksa dk mrRj nhft, %&fuEu iz”uksa dk mrRj nhft, %&fuEu iz”uksa dk mrRj nhft, %&    
 
1. bl iz;ksx esa ghVj ds fljksa ij foHkokarj 100-0 V vkSj /kkjk 10-0A gS vkSj ghVj t = 700.0 sec rd “kq: jgk FkkA izkjEHk 

eas lkjs vo;o dejs ds rki C. 0
0 010=θ  ij Fks vkS vafre rki C.f

0
073=θ  izkIr gqvkA [kkyh dSyksjhekih fudk; dk 

la;qDr nzO;eku 1.0 kg Fkk vkSj nzo$dSyksjhehVj fudk; dk la;qDr nzO;eku 3.0 kg vk;kA dSyksjhehVj dh fof”k’V m’ek 
Ckg/J.Sc

03
1003 ×=  gSA fLop can djus ds 350 second ckn rki esa iru 7.0

0
C ekik x;kA vKkr nzo dh 

fof”k’V m’ek mfpr lkFkZ vadksa esa Kkr djksA 
 

(A) Ckg/J. 03
1053 ×   (B) Ckg/J. 03

10503 ×  (C) Ckg/J. 03
1004 ×  (D) Ckg/J 03

103500 ×   

Sol. 
0103

100301
010080

07000100100 3

..

).)(.(
..

).)(.)(.(

S
−

×−
−=

�
 

 Ckg/J. 03
1053 ×= (Acording to addn and multiplication rule of S.F.) 

¼lkFkZd vadksa ds O;odyu vkSj xq.kksa ds fu;r ds vuqlkj½ 
 
2. ;fn dSyksjhehVj dk nzO;eku vkSj fof”k’V m’ek/kkfjrk ux.k ekusa rks 

�
S  esa vf/kdre vuqes; =qfV fdruh gksxhA vkadMs 

fuEufyf[kr gS& 
 c.,sec.t,A.,V.V,kg.m,S,m c

0
0

2
21 15100010100100010 =θ×==Ι==→→  

 Cf
0

65=θ  
 
 (A) 4%    (B) 5%   (C) 8%   (D) 12%  
 

Sol. ;fn 001 →→ cS,m  

 
)(m

tV
S

f 02 θ−θ

Ι
=

�
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0

0

2

2

θ−θ

θ∆+θ∆
+

∆
+

∆
+

Ι

Ι
+

∆
=

f

f

mt

tV

V

V

S

dS

�

�   %
.

.

.

.

.

.

.

.
58

500

11

001

010

10001

10010

010

10

010

10

2

2

=
+

++
×

×
++=  

 
3. ;fn fudk; U;wVu ds “khryu ds fu;e ds vuqlkj m’ek mRlftZr dj jgk gS] rks feJ.k dk rki le; ds lkFk fdl 

izdkj ifjofrZr gksxk ¼tc ghVj “kw: gS½ 
 
 
 
 
 
 
 
 

Sol. ghVj ds dkj.k tSls&ySls rki c<+sxk oSls&oSls okrkoj.k esa m’ek gkfu dh nj Hkh c<+sxhA dqN le; ds ckn tSls gh 
okrkoj.k esa m’ek gkfu dh nj] ghVj }kjk m’ek iznku djus dh nj ds cjkcj gks tk,xh] lkE;koLFkk vk tk,xh vkSj rki 
fu;r gks tk,xkA  

C∴  lgh gSA 

iz;ksx iz;ksx iz;ksx iz;ksx # 6666    
vuqukn uyh ls /ofu dk osx Kkr djukAvuqukn uyh ls /ofu dk osx Kkr djukAvuqukn uyh ls /ofu dk osx Kkr djukAvuqukn uyh ls /ofu dk osx Kkr djukA    
fp= esa vuqukn uyh ds /ofu dk osx Kkr djus dk iz;ksx fn[kk;k x;k gSA 
 
 
 
 
 
 
 
 
 
          Resonance 
              tube 
 
 
 
 
 
 
 
 
 
 
fl)kUr% vuqukn uyh ,d izdkj dh can vkxZu ikbi gSA ftldh izkd‘frd vkof̀r;ka gksxhA 

  

   .........
V

,
v

,
V

eqeqeq ��� 4

5

4

3

4
 ;k  lkekU;r% 

eq
n

V
)n(f
�4

12 −=  

 
;fn bls f0 ds Lofj= ls nksfyr fd;k tk rks vuqokn ds fy, izkd‘frd vkof̀Rr = lzksr dh vkofr  

  

   
0

0
4

12
4

12
f

V
)n(f

v
)n(

eq

eq

−==− ⇒ �
�
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igys vuqukn ds fy, ==
04f

V
eq�  ¼igys mode ds fy;s½ 

 
 
 
 
 
 

nwljs vuqukn ds fy,s ==
04

3

f

V
eq�  ¼nwljs mode ds fy,½ 

    
    
    
fØ;kfof/k %fØ;kfof/k %fØ;kfof/k %fØ;kfof/k % vuqukn uyh 100 cm dk V~;wc gksrk gSA izkjEHk esa ;g ty ls iwjk Hkjk gksrk gSA ok;q LrEHk dh yEckbZ c<+kus 
ds fy;s ty Lrj dks ?kVk;k tkrkgSA ok;q LrEHk dks f0 vkof̀Rr ds Lofj= ls nksfyr fd;k tkrkgSA ekuk ,1�  yEckbZ ij 

igyk vuqukn izkIr gksrk gS rks ¼rst /ofu½ 

   
04

3

f

V
eq =�  

04

3

f

V
eq =+⇒ ε�  ----------¼1½ 

;fn ty Lrj dks vkSj uhps ys tk,xsa rks /ofu okil de gks tkrh gS] ysfdu 2�  yEckbZ ij iqu% geas rhoz /ofu lqukbZ 
nsxhA ¼f}rh; vuqukn½ 

   
04

3
2 f

V
eq =�  

04

3

2 f

V
eq =+⇒ ε�  ----------¼2½ 

<For (i) and (ii) 
   )(fV 1202 �� −=  

izs{k.k lkfj.kh % 
izkjEHk esa dejs dk rki = 26

0
C var esa dejs dk rku = 28

0
C 

    
  ty Lrj dh fLFkfrty Lrj dh fLFkfrty Lrj dh fLFkfrty Lrj dh fLFkfr      
Lorfj= dh 
vkof̀Rr (Hz) esa 
(f0) 

vuqokn tc ty Lrj 
uhps vk jgk gks 

tc ty Lrj 
Åij vk jgk gks 

Ekk/; vuqukn 
yEckbZ 

/ofu dh pky 
V=2f0 )( 12 �� −  

340 Hz 1
st
 vuqokn 22-9 24-1 .....=1�  V = ……. 

 2
ndvuqokn 73-9 74-1 ........=2�  

 
vc fuEu iz”uksa dk mRrj nhft;s&vc fuEu iz”uksa dk mRrj nhft;s&vc fuEu iz”uksa dk mRrj nhft;s&vc fuEu iz”uksa dk mRrj nhft;s&    
1. /ofu dk pky yxHkx gksxh& 

 

(A) 340 m/sec   (B) 380 m/sec  (C) 430 m/sec  (D) buesa ls dksbZ ugha 
 
Sol. I1 = 24.0 cm 
  

I2=74.0 cm 
  

V=2f0(I2-I1)=2(340)(0.740-0.240) 
  

= (2)(340)(0.500)=340/sec 
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2. fiNys iz”u esa 00 /ofu dh pky yxHkx gksxh& 
(A) 324 m/sec  (B) 380 m/sec  (C) 430 m/sec  (D)buesa ls dksbZ ugha 

Sol. TV α  
273

300

0

0

0

2 =
V

V
T  sec/mVV 324

300

273
340

300

273
00 270

===  

 
3. V~;wc dh U;wure yEckbZ fdruh gks] rkfd rhljk vuqukn Hkh lqukbZ ns \ 
 (A) 4213 =� lseh (B) 2143 =�  lseh (C) 1243 =�  lseh (D) blesa ls dksbZ ugha 

Sol. 
0

1
4f

V
=ε+�  

0

2
4

3

f

V
=ε+� nksuksa lehdj.kksa dks gy djus ij cm1=ε  

rhljs vuqukn ds fy, 
0

3
4

5

f

V
=ε+�  cm3 124=�  

 
4. lehdj.k (i) rFkk (ii) ls fljk la”kks/ku ε  Hkh Kkr fd;k tk ldrk gSA )d.( 30≈ε  

(A) 2.5 cm  (B) 3.3 cm  (C) 5.2 cm  (D) buesa ls dksbZ ugha 

Sol. d.cm 301 ==ε  cm
.

cm
d 33

30

1
==  

 
5.  rhljs vuqukn ds fy;s foLFkkiu vkSj nkc dks mode shape dks lgh rjg ls iznf”kZr djus okyk fodYi gS& 
  
 
 
 
 
 
 
 
                  Displ       Pressure       Displ       Pressure    Displ       Pressure       Displ       Pressure 

 
Ans (B) 

6. [kqys fljs dks y = 0 ekurs gq, nkc fuLian dh fLFkfr gksxh& 
(A) y =-1 cm, y = 49 cm    (B) y = 0 cm, y = 50 cm 

 (C) y = 1 c, y = 51 cm    (D) buesa ls dksbZ ugha 
 
 
 
7. nwljs vuqukn ds fy, vizxkeh rjax dh lehdj.k gksxh& 
 (A) t)(cos)cmy(sinAPex 3402122 π+π=   (B) t)(cos)cmy(sinAPex 3402122 π−π=   

(C) t)(cos)cmy(cosAPex 3402122 π+π=  (D) t)(cos)cmy(cosAPex 3402122 π−π=   

Sol. (A) π=
π

=
λ

π
= 2

1

22
k   ))((f 34022 π=π=ω  

igyk fuLian y=0 ds LFkku ij y=-1 curk gSA vr% vizxkeh rjax dh lehdj.k gksxh& 
 t)(cos)cmy(sinAPex 3402122 π+π=   

 

210 �� ,,f     ds ekiu esa =qfV ds dkj.k /ofu dh pky esa vf/kdre vuqes; =qfV %ds ekiu esa =qfV ds dkj.k /ofu dh pky esa vf/kdre vuqes; =qfV %ds ekiu esa =qfV ds dkj.k /ofu dh pky esa vf/kdre vuqes; =qfV %ds ekiu esa =qfV ds dkj.k /ofu dh pky esa vf/kdre vuqes; =qfV %    
vuqukn uyh iz;ksx ds fy;s  

   )(fV 1202 �� −=  

   In )(InInfInV 1202 �� −++=  

/ofu dh pky esa vf/kdre vuqes; =qfV 
)(f

f

V

dV

max 12

12

0

0

��

��

−

∆+∆
+

∆
=








 



 

Free  www.tekoclasses.com   Director : SUHAG R. KARIYA (SRK Sir), Bhopal Ph.:(0755) 32 00 000  Page 34 

            

8. vuqukn uyh iz;ksx esa %)Hz( 1340 ±  dk Lofj= mi;ksx esa fy;k tkrkgA igys vkSj nwljs vuquknh; yEckbZ;ka Øe”k% 
24- 

0 cm vkSj 74.0 cm gSA /ofu dh pky esa vf/kdre vuqes; =qfV Kkr djksA 
Sol.    cm.cm. 10020 11 =∆→= ��  

    cm.cm. 10074 22 =∆→= ��  

  
 

    
12

12

0

0

��

��

−

∆+∆
+

∆
==









f

f

V

dV

max

 

ç;ksx ç;ksx ç;ksx ç;ksx #    7777    
vehVj vkSj oksYVehVj ls vkse ds fu;e dk lR;kiu&vehVj vkSj oksYVehVj ls vkse ds fu;e dk lR;kiu&vehVj vkSj oksYVehVj ls vkse ds fu;e dk lR;kiu&vehVj vkSj oksYVehVj ls vkse ds fu;e dk lR;kiu&    
vkse ds fu;e ds vuqlkj pkyd ls cgus okyh /kkjk )(Ι  blds fljksa ds chp foHkokarj (V) ds vuqØekuqikrh gksrh gS] ;fn 
vU; HkkSfrd ifjfLFkfr;ka ¼tSls rki] vkdkj vkfn½ fu;r j[kh tk,aS xf.krh; :i esa 

  IRVorIV =∝   

 
;gk¡ R ,d fLFkjkad gS] ftls izfrjks/k dgrs gSA ;g pkyd dh izd‘fr vkSj vkdkj ij fuHkZj djrk gSA  
ifjiFk fp= % ifjiFk fp= % ifjiFk fp= % ifjiFk fp= % ifjiFk fp= uhps fn[kk;k x;k gSA 
    
    
    
    
    
    
    
    
    
    
    
fØ;kfo/k %fØ;kfo/k %fØ;kfo/k %fØ;kfo/k % /kkjk fu;a=d ds lEidZ dks f[kldkdj vehVj vkSj oksYVehVj dk ikB~;kad uksV fd;k tkrk gSA de ls de 6 
izs{k.k fy;s tkrs gSA vc R ds fljksa ds chp foHkokarj V vkSj /kkjk i esa xzkQ [khapk tkrk gSA xzkQ fp=kuqlkj ljy js[kh; 
vkrk gSA 
    
ifj.kifj.kifj.kifj.kke % ke % ke % ke % xzkQ ls ge dg ldrs gS fd Ι/V  fu;r gksrk gS vr% Ι∝V  
 

v
R

i 







=

1
 vr% i - V xzkQ dk <ky Kkr djks vkSj bls 

R

1  ds cjkcj dj nks 

 

<ky = ...........R
RAP

BP
=⇒=

1  

 
Q1. ;fn cSVjh dk fo-ok-c- = 100 v gS rks nwljs ikB~;kad (i=2A, V=20V) esa /kkjk fu;a=d esa fdruk izfrjks/k gskxk \ 
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 (A) 10 Ω   (B) 20 Ω   (C) 30 Ω   (D) 40 Ω   
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Sol. xzkQ ds >qdko ls 
10

11
===

Rv

i
  R=10 Ω  

nqljs ikB~;kad ds fy;s  
rhRR

Emf
i

+
=   Ω=⇒

+
= 40

10

100
2 rhR

Rrh
 

 
 
 
Q.2 ;fn fHkUu&fHkUu vkdkjksa dss rhu rkj] vKkr izfrjks/k ds LFkku ij iz;ksx 

fd;s tk, rks rhuksa ds fy, I - V xzkQ fp=kuqlkj izkIr gksrk gSA 
lgh oØ ds vuqlkj LrEHk dk feyku djks % 
 
 
rkj dk vkdkj      lEcfU/kr xzkQ 
 

 (p) ,1m=�  f=T;k = 1mm   (i) oØ (1) 

 (q) ,1m=�  f=T;k = 2mm    (ii) oØ (2) 

 (r) ,
2

1
m=� f=T;k mm

2

1
=    (iii) oØ (3) 

 
(A) (p)-(ii);(q)-(iii);(r)-(i)   (B) (p)-(iii);(q)-(ii);(r)-(i)  
 
(C) (p)-(i);(q)-(ii);(r)-(ii)   (D) None of these 

Sol.  
2rA

R
π

ρ
=

ρ
=

��
   fLFkfr (p) ds fy;s 

2
1

1

)(

)(
R ∝    fLFkfr (p) ds fy,s 

2
2

1

)(

)(
R ∝  

fLFkfr (r) ds fy;s 
2

21

21

)/(

)/(
R ∝  blfy, qpr RRR >>  

rFkk i-v oØ dk <ky 
Rv

i 1
==  blfy, <kyr < <kyp <<kyq  

→⇒ q  js[kk ¼3½ →q  js[kk ¼2½ →r  js[kk ¼3½ 
 
Q.3 ,d non-ohmic izfrjks/k ds fy, i -v xzkQ fn[kk;k  

x;k gSA xfrd izfrjks/k fdl fcUnq ij vf/kdre gksxk  
 (A) a   (B) b  

(C) c   (D) lc ds fy;s leku 

Sol. xfrd izfrjks/k 
slopedv/didi

dv
R

11
===   

 fcUnq c ij >qdko U;wure gS vr% izfrjks/k vf/kdre gksxkA 
 
Q.4 ;fn xyrh ls vehVj izfrjks/k ds lekukarj Øe esa yx x;k rks i-v xzkQ gksxk& 
 ¼;gka i = vehVj dk ikB~;kad] v= oksYVehVj dk ikB~;kad½ 
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Sol(C) vehVj cgqr de izfrjks/k dk gksrk gSA vr% vf/kdrj /kkk vehVj ls gh xqtjsxh vr% vehVj dk ikB~;kad cgqr vf/kd  
vk,xkA oksYVehVj dk izfrjks/k cgqr vf/kd gksrk gSA vr% oksYVehVj dk ikB~;kad cgqr de vk,xkA 

 
Q.5 ;fn xyrh ls oksYVehVj Js.kh Øe esa te x;k  

rks i-v xzkQ gksxk& 
 ¼i= vehVj dk ikB~;kad] v= oksYVehVj dk ikB~;kad½ 
 
 
 
 
 
 
 
 
 

Sol.(D) oksYVehVj ds mPp izfrjks/k ds dkj.k iwjs jkLrs dk izfrjks/k cgqr c<+ tk,xkA vr% vehVj dk ikB~;kad cgqr de vk,xkA 
vkse ds fu;e ls ge fdlh rkj dh fof”k’V izfrjks/kdrk Hkh Kkr dj dlrs gSa&vkse ds fu;e ls ge fdlh rkj dh fof”k’V izfrjks/kdrk Hkh Kkr dj dlrs gSa&vkse ds fu;e ls ge fdlh rkj dh fof”k’V izfrjks/kdrk Hkh Kkr dj dlrs gSa&vkse ds fu;e ls ge fdlh rkj dh fof”k’V izfrjks/kdrk Hkh Kkr dj dlrs gSa&    
 

   
Ι

π
==ρ

V

L

D

L

RA

4

2

 

 

   IinVInLInDInInIn −+−+
π

=ρ 22
4

 

 

   
Ι

Ι
−+−=

ρ

ρ d

V

dV

L

dL

D

dDd
2  

 

   
Ι

∆Ι
±

∆
±

∆
±

∆
±=

ρ

ρ

V

V

L

L

D

Dd
2  

 

   








Ι

∆Ι
±

∆
±

∆
±=









ρ

ρ

L

L

D

D
ofmax

d

max

2  

 

   ρ=
Ι

∆Ι
+

∆∆
+

∆
+=









ρ

ρ

V

V

L

L

D

Dd

max

2  

 
Q.1 vkse ds fu;e ds iz;ksx esa ;fn foHkkUrj =100 V yxk;k tk, rks izfrjks/k esa /kkjk 1.00 A ekih tkrh gSA ;fn rkj dh 

yEckbZ 100 cm, ekih xbZ vkSj rkj dk O;kl 2.50 m ekik x;k rks izfrjks/kdrk esa vf/kdre vuqes; =qfV fdruh gksxh \ 
(A) 1.8%  (B) 1.2%  (C) 3.8%  (D) 5.75% 

 

Sol. 







+








+








+








=









ρ

ρ

001

010

010

10

010

10

502

010
2

.

.

.

.

.

.

.

.d

vf/kdre

 

 = 3.8% 
 

Q.2 izfrjks/kdrk esa % =qfV fdl ij lokZf/kd fuZHkZj djrh gS& 
 (A) yEckbZ ekiu ij   (B) oksYVst ekiu ij 
 (C) /kkjk ekiu ij   (D) O;kl ekiu ij 
 
Sol. fdlh midj.k ls ekih xbZ /kkjk i - 10.0 Amp. gS vkSj ekik x;k foHkokUrj V=100.0 gS rkj dh yEckbZ 31.4 cm gS rkj 

dk O;kl 2.00 mm gSA ¼lHkh mfpr lkFkZd vadksa esa ½ rkj dh fof”k’V izfrjks/kdrk ¼mfpr lkFkZd vadksa esa½ gksxh & 
).( 143=π  

 (A) 1.00 × 10
-4
 Ω -m (B) 1.0 × 10

-4
 Ω -m (C) 1 × 10

-4
 Ω -m (D) 1.000 × 10

-4
 Ω -m 
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Sol. 
Ι

π
=ρ

V

L

D

4

2

  






×
=

−

010

0100

31404

10002143
23

.

.

).(

).)(.(
 

Fkk mRrj rhu S.F. eas gksuk pkfg, m. −Ω×=ρ −4
10001  

 

Q.4 fiNys esa] izfrjks/k vkSj izfrjks/kdrk ekiu esa vf/kdre vuqes; =qfV gksxh ¼Øe”k%½ 
(A) 2.14%, 1.5%  (B) 1.5%, 2.45% (C) 2.41%, 1.1% (D) buesa ls dksbZ ugha 

 

Sol. %.
R

dR
%.

.

.

.

.

v

v

i

i

R

dR

maxmax

41211
00100

10

010

10
=








=+=

∆
+

∆
=







  

    
iz;ksx iz;ksx iz;ksx iz;ksx #    8888    

    
ehVj lsrqehVj lsrqehVj lsrqehVj lsrq    

ehVj lsrq OghV LVksu lsrq (whistone=brdige) dk ,d ljy mnkgj.k gS ftlls vKkr izfrjks/k dk eku Kkr dj ldrs 
gSA vKkr izfrjks/k dks R ds LFkku ij j[krs gS vkSj S ds LFkku ij ,d Kkr izfrjks/k dk iz;ksx fd;k tkrk gSA ¼izfrjks/k 
ckWDl }kjk½ A vkSj C ds chp 1m yEck rkj j[kk tkrk gS tkWdh dks rkj ij fQlyk;k tkrk gSA tc )(S)(R �� =−100  
gks tk, rc lsrq larqfyr gks tk,xkA vkSj xsYosuksehVj esa “kwU; fo{ksi.k vk,xkA ""�  dk eku ehVj iSekus ls ekik tkrk gSA 
 

vKkr izfrjks/k  )........(SR 1
100 �

�

−
=  

 
;fn vKkr izfrjks/k dh yEckbZ L rFkk O;kl d, gS rks rkj dh fof”k’V izfrjks/kdrk gksxh& 
 

L

d
R 












 π

=ρ
4

2

 lehdj.k ¼1½ ls 
( )

S
L

d









−

π
=ρ

�

�

1004

2

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Q.1 ;fn izfrjks/k ckWDl esa fy;k x;k izfrjks/k Ω= 300S  gS rks larqyu yEckbZ A fljs ls 25.0 cm ij vkrh gSA vKkr rkj 
dk O;kl 1mm gS vkSj yEckbZ 31.4 cm  gSA rkj dh fof”k’V izfrjks/kdrk gksxh& 

 (A) 2.5×10
-4

Ω -m   (B) 3.5×10
-4

Ω -m (C) 4.5×10
-4

Ω -m (D) bueas ls dksbZ ugha 
 

Sol. (A) 100
75

25

300
=⇒= R

R
 m.

L

dR
−Ω×=

π
=ρ −4

2

1052
4

 

 

Q.2. fiNys iz”u esa ;fn R vkSj S dks ijLij ifjofrZr dj fn;k tk, rks larqyu fcUnq fdruk f[kld tk,xk \ 
 (A) 30 cm (B) 40 cm (C) 50 cm (D) buesa ls dksbZ ugha 
 
Sol. ;fn R vkSj S dks ijLij ifjofrZr dj fn;k tk, rks] 
 75=�   25100 =− �  
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rks larqyu fcUnq 70-25=50 cm f[kld tk,xkA 
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Q.3 ehVj lsrq esa larqyu fcUnq cm.733=�  ij vkrk gSA ;fn izfrjks/k S dks Ω12  izfrjks/k ls ifjofrZ dj fn;k tk, rks 
larqyu fcUnq 18.2 cm f[kld tkrk gSA vKkr izfrjks/k R dk eku gksuk pkfg,A 

 (A) 13.5 Ω   (B) 68.8 Ω   (C) 3.42 Ω   (D) buesa ls dksbZ ugha  

Sol. (B) 
733100

733

.

.

S

R

−
=  

)..(

)..(

/

R

218733100

218733

512125 −−

−
=

+
 

 R = 68.8 Ω  
 

fljk la'kks/kufljk la'kks/kufljk la'kks/kufljk la'kks/ku    
 
ehVj lsrq ifjiFk easa fljksa A vkSj C ij dqN vfrfjDr yEckbZ vk tkrh gSA ¼/kkfRod iÍh ds uhps½ vr% lgh ifj.kke ds 
fy;s fljksa ij dqN vfrfjDr yEckbZ α(  rFkk )β  “kkfey djuh gksxhA �  ds LFkku ij ge α+�  vkSj �−100  ds LFkku 
ij β+− �100  ¼tgka α  vkSj β  fljs la”kks/ku gSA½ α  vkSj β  dk eku Kkr djus ds fy, ge R vkSj S ds LFkku ij 
vKkr izfrjks/k R1 vkSj R2 iz;ksx djrs gsA ekukfd vHkh larqyu yEckbZ 0672 .=�  vk jgh gS rks 
 

 
β+−

α+
=

1

1

1

1

100 �

�

R

R
 ....(i) 

 
vc ge R1 vkSj R2 dks interchange djrs gSA vkSj ekuk vc larqyu yEckbZ 2�  vk jgh gSA 

  

  
β+−

α+
=

2

2

1

2

100 �

�

R

R
 .....(ii) 

 
leh- (i) vkSj (ii) dks gy djus ij  

  

  
21

2112

RR

RR

−

−
=α

��
 vkSj 100

21

2211 −
−

−
=β

RR

RR ��  

ge fljs la”kks/ku )and( βα  ds mi;ksx ls ge izs{k.kksa dks la”kksf/kr djrs gSA 
 

Q.1 ;fn ge R vkSj S ds LFkku ij Ω100  vkSj Ω200  izfrjks/k iz;ksx djsa rks larqyu fcUnq cm.0331 =�  ij vkrk gSA ;fn 
ge izfrjks/kksa dks interchange djsa rks larqyu fcUnq cm.0672 =�  ij vkrk gSA fljk la”kks/ku α  vkSj β  ds eku D;k 
gksaxs  
(A) cm,cm 11 =β=α    (B) cm,cm 12 =β=α   

(C) cm,cm 21 =β=α    (D) buesa ls dksbZ ugha 
Ans. (A) 

Sol.  
21

2112

RR

RR

−

−
=α

��
 

 cm
))(())((

1
200100

6710033200
=

−

−
=  

 cm
))(()(

RR

RR
1100

200100

67200100
100

21

2211 =−
−

−
=−

−

−
=β

��
 

 
Q.2 vc ge izs{k.k ysuk “kq: djrs gSA R ds LFkku ij vKkr izfrjks/k iz;ksx djrs gS vkSj S ds LFkku ij Ω300  dk izfrjks/k 

ysrs gSA ;fn larqyu yEckbZ cm26=�  ij vkrh gS rks vKkr izfrjks/k dk eku Kkr djksA 
 (A) 108 Ω   (B) 105.4 Ω   (C) 100 Ω   (D) 110 Ω  
 Ans (A)  

Sol.  
300100

R

)( eq

eq
=

− �

�
 

= 
75

27

126100

126

300
=

+−

+
=

)()(

R
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= Ω=
×

= 108
75

27300
R  

Q.3 ;fn fljk la”kks/ku mi;ksx fd;s fcuk vKkr izfrjks/k dk eku R1 vkrk gS vkSj fljks la”kks/ku mi;ksx djus ij vKkr 
izfrjks/k dk eku R2 vkrk gSA 
(A) R1> R2 tc larqfyr fcUnq first half esa gSS 
(B) R1< R2 tc larqfyr fcUnq first half esa gSS 
(C) R1> R2 tc larqfyr fcUnq second half esa gSS 
(D) R1> R2 ges”kk 
 
Ans(A) 

Sol. 








−
=

�

�

100
1 SR  









β+−

α+
=

�

�

100
2 SR  

 ;fn larqfyr fcUnq first half eas gS rks 40=�  









=

60

40
1 SR  212

61

41
RRSR >⇒








=  

;fn larqfyr fcUnq Second half esa gS rks 70=�  









=

30

70
1 SR  212

31

71
RRSR >








=  

 

P ds eku esa vf/kdre vuqes; =qfV %ds eku esa vf/kdre vuqes; =qfV %ds eku esa vf/kdre vuqes; =qfV %ds eku esa vf/kdre vuqes; =qfV %    
 

ehVj lsrq ls rkj dh izfrjks/kdrk 
�

�

−

π
=ρ

1004

2

L

SD
 

 
ekuk RB Kkr izfrjks/k (S) vkSj rkj dh dqy yEckbZ (100 cm) iw.kZr% Kkr gSA ge larqyu yEckbZ �  vkSj rkj ds O;kl 
D ds  ekiu esa =qfV ds dkj.k ρ  esa vf/kdre vuqes; =qfV Kkr djrs gsA 

)(InInDIn
L

s
InIn �� −−++







 π
=ρ 1002

4
 

    
)(

)(dd

D

dDd

�

�

�

�

−

−
−+=

ρ

ρ

100

100
2  

    
�

�

�

�

−
++=

100
2

dd

D

dD  

   
�

�

�

�

−

∆
+

∆
+

∆
=









ρ

ρ

100
2

D

Dd

max

 

   
max

d









ρ

ρ
dsoy �  esa =qfV ds dkj.k gS 

)(

)(

��

�

�

�

�

�

−

∆
=

−

∆
+

∆
=

100

100

100
 

   
max

d









ρ

ρ
U;wure gksxk tc )( �� −100  ;fn vf/kdre gS i.e. cm50=�  
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ç;ksx ç;ksx ç;ksx ç;ksx #    9999    
    

iksLV vkWfQl ckWDliksLV vkWfQl ckWDliksLV vkWfQl ckWDliksLV vkWfQl ckWDl    
 
 
 
 
 
 
 
 
 
 
 
 
 

 

OghV LVksu lsrq (wheatstone’s bridge) ifjiFk eas ;fn 
X

R

Q

P
=  gks rks lsrq larqfyr gksxkA vr% vKkr izfrjks/k 

R
P

Q
X =  bl Ogh LVksu lsrq ifjiFk dks realize djus ds fy;s iksLV vkWfQl ckWDl dk mi;ksx fd;k tkrk gSA 

 
izfrjks/k P vkSj Q Hkqtk AB vkSj BC esa yxk;s tkrs gSA tgka gekjs ikl ΩΩ 10010 ,  ;k Ω1000  ds izfrjks/k miyC/k gSA  

blls ge 
P

Q
 dk dksbZ Hkh vuqikr set dj ldrs gSA bl Hkqtkvksa dks vuqikr&Hkqtk,as dgrs gSA izkjEHk esa ge Q = 10 Ω  

vkSj P = 10 Ω  ysrs gSA rkfd 1=
P

Q
 gksA vKkr (X) dks C vkSj D ds chp tksM+k tkrk gS vkSj cSVjh A vkSj C ds chp 

tksM+h tkrh gSA ¼fcydqy OghV LVksu lsrq dh rjg½ vc A ls D ds chp okys Hkkx esa bruk izfrjks/k j[kks fd lsrq larqfyr 
gks tk,A blds fy;s A vkSj D ds e/; izfrjks/k ,d&,d vksx ds varjky esa c<+krs tkrs gS vkSj igys K1 fQj K2 dqath ds 
nckdj xsYosuksehVj esa fo{ksi.k ns[kksA 
ekuk R = 4 Ω  ij gesa ckbZ vkSj fo{ksi.k fey jgk gS vkSj R = 5 Ω  ij gesa nkbZ vksj fo{ksi.k fey jgk gSa vr% ge dg 
ldrs gS fd lsrq ds larqyu ds fy, R dk eku 4 ls 5 ds chp gksuk pkfg,A 

vc 4
10

10
==== RRR

P

Q
X ls 5 

 
vr% ge dg ldrs gS fd vKkr izfrjks/k 4Ω  ls 5Ω  ds chp esa gksuk pkfg,A 
 

X dk T;knk close eku Kkr djus ds fy;s nwljs isz{k.k esa 
10

1
=

P

Q  pquks 








=

=

10

100

Q

P   

 
ekuk vc R = 42 ij nka;h fn”kk esa fo{ksi fey jgk gS vkSj R=43 ij ck;h fn”kk esa fo{ksi fey jgk gSA vr% 

),(R 4342∈  
 

vc RRR
P

Q
X

10

1

100

10
===  tgka ),(R 4342∈  

 

vr% ge dg ldrs gS fd X).,.(X 3424∈  dk vkSj close eku Kkr djus ds fy,s 
100

1
=

P

Q
 pquksA izs{k.k lkj.kh uhps  

cukbZ xbZ gS % 
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No. of 
Obs 

Resistance in the 
Ratio arm 

Resistance inarm 
AD (R) (Ohm) 

Direction of deflection 
left of right 

Unkown resitance 

R
P

Q
X ×=  (Ohm) AB(P) 

(Ohm) 

BC 
(Q) 
(Oh
m) 

1. 10 10 
4 Left 

(4-5) 
5 Right 

2. 100 10 

40 Left (large) 

(4.2-4.3) 
50 Right (large) 

42 Left 
43 Right 

3. 100 10 

420 Left 

4.25 
424 Left 
425 No deflection 

426 Right 

 
Q.1 ;fn rkj dh yEckbZ (100.0 cm), vkSj LØwxst ls ekih xbZ rkj dh f=T;k (1.00 mm) gS rks rkj dh fof”k’V 

izfrjks/kdrk gskxh& 
(A) m. −Ω× −6

103513   (B) m. −Ω× −6
10413  (C) m. −Ω× −6

1035213  (D) m. −Ω× −6
10516   

 
Ans, B 

 

Sol.  nh xbZ rkfydk ls R = 4.25 Ω  

  
�

2r)R( π
=ρ  

= 
).(

).(..
2

62

100100

10001143254

−

−

×

×××
 

= m. −Ω× −6
10413   (Ans. In three S.F.) 

 

Q.2. dFku % dFku % dFku % dFku % “kwU; fo{ksi dks izsf{kr djus ds fy;s igys (K1) dqath nckbZ tkrh gS vkSj ckn esa xsYoksuksehVj dqath )K( 2  nckbZ 
tkrh gSA 
dkj.k % dkj.k % dkj.k % dkj.k % ;fn K2 can djsa vkSj fQj K1 can djsa] rks /kkjk vpkud c<+uk pkgsxhA vr% LiszsjdRo ds dkj.k] xsYosuksehVj esa 
mPp fo-ok-cy iSnk gks tkrk gS tks fojks/kh galvanometer dks uqdlku igqapk ldrk gSA 
(A) oDrO; 1 lR; gS rFkk oDrO; 2 lR; gS] oDrO;&1 dk lgh Li’Vhdj.k gSA 
(B) oDrO; 1 lR; gS rFkk oDrO; 2 lR; gS] oDrO;&1 dk lgh Li’Vhdj.k ugha gSA 
(C) oDrO; 1 lR; gS rFkk oDrO; 2 vlR; gSA 
(D) oDrO; 1 lR; gS rFkk oDrO; 2 lR; gSA 
 
Ans (A) 

 

Q.3 fn, x, iksLV&vkWfQl ckWDl ls vf/kdre vkSj U;wure fdruk izfrjks/k eki ldrs gS] 
 (A) Ωk1111 , 0.1 Ω  (B) 1111k Ω , 0.01 Ω   (C) 111k Ω , 0.001 Ω  (D) buesa ls dksbZ ugha  

Sol. R
P

Q
x =  

  max
max

max
max )R(

)P(

)Q(
)X( =    Ω== k)( 111111110

10

1000
 

 min
min

min
min )R(

)P(

)Q(
)X( =  



 

Free  www.tekoclasses.com   Director : SUHAG R. KARIYA (SRK Sir), Bhopal Ph.:(0755) 32 00 000  Page 44 

            

 ..)( Ω== 0101
1000

10
 

Q.4 fdlh iz;ksx esa 
10

1
=

P

Q
 gS vkSj R esa ;fn Ω192  izfrjks/k yxkrs gS rks xsYosuksehVj es fo{ksi ckbZ vksj vkrk gS]  

vkSj R esa 193Ω  izfrjks/k yxkrs gS rks Hkh fo{ksi ckbZ vksj gh vkrk gSA ysfdu ;fn 194Ω  dk izfrjks/k yxkrs gSA rks fo{ksi 
nkbZ vksj vkrk gA vKkr izfrjks/k eku gksuk pkfg,A 
 
(A) 19.2 to 19.3 Ω  (B) 19.3 to 19.4 Ω  (C) 19 to 20 Ω   (D) 19.3 to 19.4 Ω   
 
 
Ans/ (B) 

 

sol. )()R(
P

Q
X 193192

10

1
↔==  

   = 319219 .. ↔  
 
Q.5 ;fn xyrh cSVªh B vkSj C ds chp tksM+h tk, vkSj xsYosuksehVj A vkSj C ds chp tksMk tk, rks  
 (A) gesa larqyu fcUnq ugha feysxk 
 (B) iz;ksx T;knk accurate ugha jgsxkA 
 (C) iz;ksx dks iwoZor~ dj ldrs gSA 
 (D) iz;ksx dks igys dh rjg dj ldrs gS ysfdu vc igys K2 dqath dks nckuk gksxk] ckn esa K1  

 
Ans (D) 

iz;ksx iz;ksx iz;ksx iz;ksx #    10101010    
 

U-V    fof/k ls vory niZ.k dh Qksdl nwjhfof/k ls vory niZ.k dh Qksdl nwjhfof/k ls vory niZ.k dh Qksdl nwjhfof/k ls vory niZ.k dh Qksdl nwjh    
fl)kUr % u, ds vyx&vyx ekuksa ds fy, v, ds eku izsf{kr djksA 
 

vkSj 
uvf

111
+=  ls f dk eku Kkr djksA 

 
fof/k% bl iz;ksx esa ,d vory niZ.k dks MM’ fLFkfr ij j[kk tkrk gS vkSj 
,d lwbZ dks fcEc dh rjg iz;ksx f;ktkrk gSA vkSj vory niZ.k ds lkeus 
j[kk tkrk gSA ge lwbZ dks fcEc lwbZ ¼O fp= esa½  
loZizFke ge F dk yxHkx eku fudkyrs gSA blds fy;s ,d cgqr nwj fLFkr oLrq ¼tSls lw;Z½ dk sharp izfrfcEc filler 

paper ij cukrs gSA cgqr nwj fLFkr oLrq ds izfrfcEc dh nwjh ls Qksdl nwjh dk yxHkx eku irk yxk ldrs gSA 
vc fcEc lwbZ dks F ls nwj j[kk tkrk gS rkfd okLrfod vkSj mYVh izfrfcEc ¼fp= Ι  esa½ cusA ,d vk¡[k can djds nwljh 
vk¡[k dks niZ.k ds pole ds vuqfn”k j[kdj niZ.k esa ns[kus esa bl izfrfcEc dks ns[k ldrs gSA izfrfcEc dks locate djus 
ds fy,] ,d nwljh lwbZ dk iz;ksx djrs gS vkSj bl lwbZ dks bruk f[kldkrs gS rkfd bldk “kh’kZ izfrfcEc ls Li”kZ djsaA 
¼fp=kuqlkj½ ;g nwljh lwbZ izfrfcEc dh nwjh (v) crkrh gSA vr% blz izfrfcEc lwbZ dgrs gSA ¼fp= esa I’½ izdkf”kd Bench 
ij fLFkr mm scale ls fcEc dh nwjh ‘u’ vkSj izfrfcEc dh nwjh ‘v’ dks noyr djksA 
blh izdkj 4&5 vkSj izs{k.k yksA 
 

u - v    izs{k.k ls Qksdl nwjizs{k.k ls Qksdl nwjizs{k.k ls Qksdl nwjizs{k.k ls Qksdl nwjh h h h ‘f’    dk eku Kkr djks %dk eku Kkr djks %dk eku Kkr djks %dk eku Kkr djks %    
niZ.k lw= iz;ksx djus ij %niZ.k lw= iz;ksx djus ij %niZ.k lw= iz;ksx djus ij %niZ.k lw= iz;ksx djus ij %    

 

(i) izR;sd u-v izs{k.k ls niZ.k lw= 
uvf

111
+=  dh enn ls f dk eku Kkr djks vkSj mu lHkh dk vkSlr yksA 

 

(ii) 
u

s/v
v

11
 oØ ls % 
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 11
1

1

1

1111
=+↔=+⇒=+

b

y

a

x

f/

v/

f/

u/

fuv
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vr% 
u

s/v
v

11
 ds chp oØ ,d ljy js[kk gksxk] ftlds x vkSj y izfrPNsn Øe”k% 

f

1
=  vkSj 

f

1
 gksaxsA 

 
 
 
 
 
 
 
 
 

u vkSj v, ds isz{k.kksa ls 
u

s/v
v

11
 oØ [khapks rks ;g ljy js[kk vk,xhA blds x vkSj y var% [k.M Kkr  

djks vkSj bls Øe”k% 
 

f

1  vkSj 
f

1  ds cjkcj j[kksA 

 

(iii)    u - v    oØ ls %oØ ls %oØ ls %oØ ls %    
    u vkSjvkSjvkSjvkSj v    ds chp lEcU/k gS&ds chp lEcU/k gS&ds chp lEcU/k gS&ds chp lEcU/k gS&    

        
fuv

1 11
=+             ……..(1)    

vr% vr% vr% vr% v v/s u    dk oØ ,d vk;rkdkj vfrijoy; gSAdk oØ ,d vk;rkdkj vfrijoy; gSAdk oØ ,d vk;rkdkj vfrijoy; gSAdk oØ ,d vk;rkdkj vfrijoy; gSA    
;fn ge v{kksa dh v/kZd ;fn ge v{kksa dh v/kZd ;fn ge v{kksa dh v/kZd ;fn ge v{kksa dh v/kZd line    [khaps R[khaps R[khaps R[khaps R    

        U = v    ……..(2) 
                           
 
 
 
 
 

                                                     Graph of v vs. u for a Concave Mirror 
 
 
 
 
 
 
 

rks buds izfrPNsnh fcUnq gksus pkfg, v = 2f vkSj u = 2f ¼leh- ¼1½ vkSj leh- ¼2½ dks gy djus ij½ u - v izs{k.k ls v v/s u 
dk xzkQ [khapks vkSj v{kksa dh v/kZd line Hkh [khapksA buds izfrPNsnh fcUnq Kkr djks vkSj bls (2f, 2f) ds cjkcj j[kksA 
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(iv)    un    vkSj vkSj vkSj vkSj vn    dks feykus ij dks feykus ij dks feykus ij dks feykus ij     
x v{k ij u1,u2,u3……….un dks vafdr djks vkSj y- v{k ij v1,v2,v3……….vn vafdr djksA ;fn ge u1 dks v1 ls u2 
ls v2’ dks v3 ls …………….feykrs gS] rks leh- common fcUnq (f, f) ij feyrh gSA 

 
Graph of v vs. u for a Concave Mirror 

 
 
 
 

 
 
 
 

 
 
 
 
 

EXPLAINATION 
 

u1 vkSj v1 dks feykus okyh js[kk 

  1
11

=+
v

x

u

x
   …….(1) 

tgka  1
11

1111

=+=+
v

f

u

f
orf

vu
…….(1) 

u2 vkSj v1 dks feykus okyh js[kk 

1
22

=+
v

x

u

x    …….(2) 

tgka  1
11

22

=+
vu

   …….(2) 

mlh rjg ls un vkSj vn dks feykus okyh js[kk 

1=+
nn u

x

v

x
   …….(3) 

tgka  1=+
nn v

ƒ

u

ƒ
   …….(3) 

 
leh- ¼1*½]¼2*½]¼3*½] ls ge ;g dg ldrs gS fd fcUnq x = f vkSj y = f leh- (1),(2),(3) leh- dks larq’V djrk gSA vr% 
fcUnq (f, f) lHkh js[kkvksa dk mH;fu’B izfrPNsnh fcUnq gksxkA 
u -v izs{k.kksa ls u1, u2…..un dks x-v{k ij vkSj v1, v2…..vn dks y-v{k ij vafdr djksA u1 dks v1’ u2 dks v2 ls ……..un 
dks vn ls feykvksA lHkh js[kkvksa dk mHk;fu’B fcUnq Kkr djks vkSj mls (f, f) ds cjkcj j[kksA 
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INDEX =wfV &=wfV &=wfV &=wfV & 

 
u -v fof/k esa gesa fcEc vkSj izfrfcEc dh niZ.k ds /kqzo ls nwjh ¼okLrfod nwjh½ pkfg,A ysfdu iz;ksx esa blds fy;s ge 
ladsrd A vkSj B ds e/; nwjh ¼izsf{kr nwjh½ Kkr djrs gSA tks fcEc vkSj niZ.k ds /kzqo ls exactly match ugha djrsA blesa 
FkksM+h&lh mismatch gksrh gS ftls index =qfV djrs gS vkSj ;g izR;sd izs{k.k esa fu;r jgrh gSA 
 
 
 
 
 
 
 
 
 
 
 
 

Determination of index correction. 

 
index =qfV = izsf{kr nwjh & okLrfod nwjh 
¼LØwxst esa zero error dh rjg ;g Hkh vfrfjDr ikB~;kad gSA½ 
index er ror – Kkr djus ds fy, niZ.k vkSj fcEc lwbZ dks fdlh Hkh fLFkfr esa j[kk tkrk gSA okLrfod nwjh Kkr djus ds 
fy, ,d lwbZ dks fcEc “O” vkSj niZ.k ds /kzqo (p) ds chp just firt fd;k tkrk gSA lwbZ dh yEckbZ fcEc dh 
okLrfod nwjh crk,xh vkSj lwpd A vkSj B ds  chp dh nwjh çsf{kr nwjh gksxhA 
vr% index error 
 
e = izsf{kr nwjh& okLrfod nwjh 
 
= lwpd A vkSj B ds chp nwjh - fit dh gksus okyh lwbZ dh yEckbZ  
 

*,d ckj gesa e fey x;k] izR;sd izs{k.k esa 
okOrfod nwjh = izsf{kr nwjh ¼lwpdksa ds chp nwjh½ & vfrfjDr ikB~;kad dk index error (E) ,d vkSj term gksrh gS] index 

corraction tkssfd index error  dk mYVk gksrk gSA 
 
Ex.1 u esa index error Kkr djus ds fy,s 20-0 cm dhd ,d lwbZ dks niZ.k ds /kzqo vkSj fcEc lwbZ ds e/; j[kk tkrk gS rks 

lwpdksa ds e/; nwjh 20.2 cm vkrh gSA u ds fy;s index error gksxhA 
(A) -0.2 cm  (B) 0.2 cm  (C) -0.1 cm  (D) 0.1 cm 

Sol. Index error ¼vfrfjDr ikB~;kad½ = izsf{kr nwjh & okLrfod wjh 
   =20.2 -20.0 
   = 0.2 cm 

Ex.2 v esa index error Kkr djus ds fy;s 19.9 cm dh ,d lwbZ dks niZ.k ds /kzqo vkSj izfrfcEc lwbZ ds e/; j[kk tkrkgS rks 
lwpdksa ds e/; nwjh 20.2 cm vkrh gSA v ds fy;s index erro D;k gksxh & 
(A) 0.1 cm  (B) -0.1 cm  (C) 0.2 cm  (D) -0.2 cm 

Sol. e = 19.9 cm - 20.0 cm 
    = -0.1 cm 

Ex.3 fdlh izs{k.k esa fcEc dh izsf{kr nwjh ¼fcEc lwbZ vkSj niZ.k ds lwpdksa ds chp nwjh½ 30.2 cm ;fn vkSj izfrfcEc dh iszf{kr nwjh 
19.9 cm  vkbZA fiNys nks iz”uksa ds index error dk mi;ksx djds vory niZ.k dh Qksdl nwjh Kkr djksA 

 
Sol.  u = 30.2 - 0.2 (excess reading) 
    = 30.0 cm. 
  v = 19.9 - (-0.1) (excess reading) 
    = 20.0 cm. 
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.cm.f
uvf

012
111

=⇒+=  
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u vkSj vkSj vkSj vkSj v    ds ds ds ds imperfact     ekiu ds dkj.k ekiu ds dkj.k ekiu ds dkj.k ekiu ds dkj.k f    esa vf/kdre vuqes; =qfV %esa vf/kdre vuqes; =qfV %esa vf/kdre vuqes; =qfV %esa vf/kdre vuqes; =qfV %    
 bl iz;ksx esa fdlh Hkh (u, v), ds set ls Qksdl nwjh fudkyus dh leh- 
   

222

111

v

dv

u

du

f

df

uvf
+=⇒+=  

   

222 v

v

u

u

f

df ∆
±

∆
±=







   
222 v

v

u

u

f

df

max

∆
+

∆
+=







  

  ( ) 2

22
f

v

v

u

u
df max ×







 ∆
+

∆
=  

 
   

¼;gka mode blfy;s yxk;k x;k gS rkfd lkjs in tqM+ tk,a½ 
 
Ex.4 u - v fof/k ls vory niZ.k dh Qksdl nwjh fudkyus ds iz;ksx esa ;fn fcEc dh nwjh 10.0 cm vkrh gS] vkSj izfrfcEc dh 

nwjh 10.0 cm vkrh gSA f  esa vf/kdre vuqes; =qfV Kkr djksA 
 

Sol. cmf
f)()(fvu

5
1

10

1

10

1111
=⇒=

−
+

−
⇒=+  

  

2

22
f

v

v

u

u
)df( max ×







 ∆
+

∆
=  

  

cm).(f,so.
..

)df( max 05050505
10

10

10

10 2

22
±==×








+=  

ç;ksx ç;ksx ç;ksx ç;ksx #    1111    
 

u-v    fof/k ls mRry ySUl dh Qksdl nwjh Kkr djukAfof/k ls mRry ySUl dh Qksdl nwjh Kkr djukAfof/k ls mRry ySUl dh Qksdl nwjh Kkr djukAfof/k ls mRry ySUl dh Qksdl nwjh Kkr djukA    

fl)kUr % u ds vyx&vyx ekuksa ds fy;s v ds eku izsf{kr djks vkSj 
uvf

111
−=  lw= ls f Kkr djksA 

bl iz;ksx esa ySUl dks fLFkfr L ij j[kk tkrk gS vkSj lwbZ dks fcEc dh rjg iz;ksx fd;k tkrk gS vkSj bl mRry ySUl ds 
lkeus j[kk tkrk gSA bl lwbZ dks fcEc lwbZ ¼fp= esa AB½ dgrs gSA 

 
 
 
 
 
 
 
 
 
 

loZizFke ge F dk yxHkx eku fudkyrs gSA blds fy;s ,d cgqr nwj fLFkr oLrq ¼tSls lw;Z½ dk sharp izfrfcEc filler 

paper ij cukrs gSA cgqr nwj fLFkr oLrq ds izfrfcEc dh nwjh ls Qksdl nwjh dk yxHkx eku irk yxk ldrs gSA 
vc fcEc lwbZ dks F ls nwj j[kk tkrk gS rkfd okLrfod vkSj mYVh izfrfcEc ¼fp= A’B esa½ cusaA ,d vka[k can djds nwljh 
vka[k dks niZ.k ds pole ds vuqfn”k j[kdj niZ.k esa ns[kus esa bl izfrfcEc dks ns[k ldrs gSA 
izfrfcEc dks locate djus ds fy;s] nwjh lwbZ dk iz;ksx djrs gS vkS bl lwbZ dks bruk f[kldkrs gS rkfd bldk “kh’kZ] 
izfrfcEc ls Li”kZ djsaA ¼fp=kuqlkj½ ;g nwljh lwbZ izfrfcEc dh nwjh (v) crkrkh gSA vr% bls izfrfcEc lwbZ dgrs gSA ¼fp= 
esa CD½ izdkf”kd Bench ij fLFkr mm scale ls fcEc dh nwjh ‘u’ vkSj izfrfcEc dh nwjh ‘v’ dks note djksA 
blh izdkj 4&5 vkSj izs{k.k yksA 
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u - v izs{k.kksa ls ‘F’ dk eku Kkr djuk % 
 
ySUl lw= ls %ySUl lw= ls %ySUl lw= ls %ySUl lw= ls %    

(i)    ySUl lw= ySUl lw= ySUl lw= ySUl lw= 
uvf

111
−=     dk mi;ksx djds izR;sd dk mi;ksx djds izR;sd dk mi;ksx djds izR;sd dk mi;ksx djds izR;sd u - v    izs{k.k ls Qksdl nwjh Kkr djksAizs{k.k ls Qksdl nwjh Kkr djksAizs{k.k ls Qksdl nwjh Kkr djksAizs{k.k ls Qksdl nwjh Kkr djksA    

var esa lehvar esa lehvar esa lehvar esa leh----    dk vkSlr fudky yksAdk vkSlr fudky yksAdk vkSlr fudky yksAdk vkSlr fudky yksA    

(ii)        From 
u

s/v
v

11
    curve : 

 11
1

1

1

1111
=+↔=+

−
⇒+−

b

y

a

x

f/

v/

ƒ/

u/

fuv
 

 vr% 
u

s/v
v

11
 dk oØ ljy js[kk vkuk pkfg, ftlds var% [k.M 

f

1
−=  rFkk 

f

1
 gksus pkfg,A 

 
 

 
 
 
 

Graph 
v

1
vs.

u

1
for a conax lans 

 
 
 
 

u o v, izs{k.k ls 
u

s/;v
v

11
 dk xzkQ cukvksA ;g ljy js[kk vk,xhA x rFkk y var% [k.M Kkr djks vkSj  

mls 
f

1
−=  vkSj 

f

1
 ds cjkcj j[kksA 

 
 
 
 
 
 
 
 

 
 
 
 
(iii)    u - v xzkQ ls %xzkQ ls %xzkQ ls %xzkQ ls %    

  u vkSj v ds chp laca/k gS& 

   
fuv

111
=−    ………….(1) 

 
vr% v v/s u dk xzkQ fp=kuqlkj vk;rkdkj vfrijy; vkuk pkfg;sA 
 
;fn ge v{kksa dks lef}Hkkftr djus okyh js[kk [khaps& 

  
   u = - v 

 
rks muds izfrPNsnh fcUnq V -2f, u = - 2f vk;saxsA [lehdj.k ¼1½ vkSj ¼2½ dks gy djus ij] u - v izs{k.kksa ls v v/s u dk 
xzkQ [khapks vkSj js[kk y = -x cukvks A nksuksa ds izfrPNsnh fcUnq Kkr djks vkSj mls (-2f, 2f) ds cjkcj j[kksA 
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Graph of v vs. u for a Convax lans 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
(iv) un    vkSj vkSj vkSj vkSj vn    dks feykus ij %dks feykus ij %dks feykus ij %dks feykus ij %    

u1’u2’u3…….. un dks x-v{k ij vkSj v1’v2’v3…….. vn dks y v{k ij vafdr djksA vc u1 dks v1 ls u2 dks v2 ls u3 dks 
v3 ls …………….. dks tksM+us okyh js[kk,a [khapksA 
lkjh js[kk,a mHkfu’B fcUnq (-f, f) ij feysxhA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

u - v izs{k.kksa ls u1,u2….un dks x- v{k ij vkSj v1,v2,….vn dks y-v{k ij vafdr djks A u1 dks v1 ls u2 dks v2….un 
dh vn ls feykus okyh js[kk [khapks vkSj mdk mHk;fu’B izfrPNsnh fcUnq Kkr djks vkSj mls (-f,f) ds cjkcj j[kksA index 

error vkSj vf/kdre vuqes; =qfV vory niZ.k dh rjg dh Kkr dj ldrs gSA 
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Exercise # 1 

PART - I : SUBJETIVE QUESTIONS    
1111---- LØwxst ls rkj dk O;kl ekik x;k vkSj izs{k.k 1-325] 1-326] 1-334] 1-336 cm vk,A rkj dk vkSlr O;kl] ek/; =qfV lkis{k 

=qfV vkSj % =qfV Kkr djksA 
2222---- fuEu izs{k.kksa esa lkFkZd vad Kkr djks& 

(i) 0.007gm (ii) kg. 410642 2×  (iii) 0.2370 gm/cm
3
 (iv) 6.320 J/K (v) 6.032 N/m

2
  

(vi) 0.0006032 K
-1

  

3. fuEu la[;kvksa dks rhu lkFkZ vadks esa round off djks& 
 (i) 0.03927 Kg (ii) 4.85×10

8
sec (iii) 5.2354 m (iv) 4.735×10

-6
 Kg 

4444---- vuqukn uyh ds iz;ksx )(fv( 1202 �� −=  esa mi;ksx dh;s tkus okys Lofj= dh vkof̀Rr (ƒ0) 340 Hz gS vkSj mlesa =qfV 
(tolerance) ± 1% gSA izFke vkSj f}rh; vuqukn Øe”k% cm.0241 =�  vkSj cm.0742 =�  ij vkrs gSa rks /ofu ds osx 
esa vf/kdre vuqes; =qfV Kkr djksA 

PART - I : OBJETIVE QUESTIONS    
1111---- ,d vk;rkdkj IysV dh yEckbZ ,d ehVj Ldsy ls 10.0 cm ekih xbZ A bldh pkSM+kbZ ofuZ;j dSyhilZ ls 10.00 cm 

ekih xbZA ehVj Ldsy vkSj ofuZ;j dSyhilZ dk vYiekad Øe”k% 0.1 cm vkSj 0.001 cm gSA (Obrvioudly) {ks=Qy 
ekiu esa vf/kdre vuqes; =qfV gSA 

 (A) ± 0.02 cm
2
   (B) ± 0.01 cm

2
   (C) ± 0.03 cm

2
  (D) zero “kwU; 

 
2222---- fiNys iz”u esa {ks=Qy ekiu esa U;wure lEHko =qfV gS 
 (A) ± 0.02 cm

2
   (B) ± 0.01 cm

2
   (C) ± 0.03 cm

2
  (D) “kwU; 

 
3333---- ?kukdkj CykWd esa Hkqtkvksa ds ekiu esa =qfV ± 1% gS] vkSj nzO;eku ekiu esa =qfV ±2% gS rks ?kuRo ekiu esa vf/kdre 

lEHko =qfV fdruh gksxh& 
(A) 1%    (B) 5%    (C) 3%   (D) 7% 

 

4. ‘g’dk eku Kkr djus ds iz;ksx esa L ds ekiu esa =qfV ± 2% gS vkSj T ds ekiu esa =qfV ± 3%  gSA ‘g’ esa =qfV 

gksxh&(from 
2

2
4

T

L
g π= ) 

 (A) ±8%   (B) ±6%   (C) ±3%  (D) ±5% 
 
5555---- ,d fojke ?kM+h dk vYirekad 0-2 lSd- gSA ml ?kM+h ls ,d ljy yksyd dks 20 nksyu djus esa yxk le; 25 lSd- ekik 

x;kA vkorZdky esa vf/kdre izfr”kr =qfV gS& 
(A) 16%   (B) 0.8%   (C) 1.8%  (D) 8% 

 
6666---- 0.1 mm vYirekad ofuZ;j dSyhilZ ls ,d ?kukHkkdkj CykWd dh size 5 mm x 10 mm x 5 mm ekih xbZA CykWd ds 

vk;ru esa vf/kdre izfr”kr =qfV gksxh& 
(A) 5%    (B) 10 %   (C) 15%  (D) 20 % 

7. ,d iz;ksx esa jkf”k;ksa x,y,z dks ekik tkrkgS vkSj fQj t  dk eku lw= 
3

2

z

xy
t =  ls Kkr fd;k tkrk gSA  ;fn x,t vkSj z 

esa % =qfV Øe”k% 1%, 3%, 2% rks t esa izfr”kr =qfV gksxh % 
(A) 10%   (B) 4%    (C) 7%   (D) 13 % 

 

8. ,d [kks[kys csyu dh vkarfjd vkSj cká; f=T;k Øe”k% (4.23 ± 0.01) cm vkSj (3.89 ± 0.01) gSA csyu dh nhokj dh 
eksVkbZ gksxh& 

 (A) (034 ± 0.02) cm  (B) (0.17 ± 0.02) cm       (C) (0.17 ± 0.01) cm          (D) (0.34 ± 0.01) cm 
 
9999---- ,d ckWy dk nzO;eku 1.76 kg gS ,s 25 ckWy dk nzO;eku fdruk gksxk& 
 (A) 0.44×10

3
kf   (B) 44.0 kg   (C) 44 kg  (D) 44.00 kg 
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10101010---- nks izfrjks/k Ω± ).(R 50241  vkSj Ω± ).(R 50242  dks Js.kh Øe esa tksM+k tkrk gSA rqY; izfrjks/k gksxk& 
 (A) Ω± 33032 .    (B) Ω± 8032 .    (C) Ω± 2032 .   (D) Ω± 5032 .  
 
11111111---- LØwxst dh fip 0.5 mm gS rFkk blds oR̀rkdkj iSeku esa 100 Hkkx gSA tc nkarksa ds chp dksbZ oLrq ugha j[kh gks rks ;g 

;a= +2 Hkkx i<+rk gS rkj dk O;kl ekius ij eq[; isEkkus ds 8 Hkkx] funsZ”k j[kk ds 83
rd osa Hkkx ds lEikrh gksrs gS rks 

rkj dk O;kl gksxk& 
(A) 4.05 mm   (B) 4.405 mm   (C) 3.05 mm  (D) 1.25 mm 

12. ,d LØwxst ftlds oR̀rkdkj 50 Hkkx gSA bldk fip 1 mm gSA tc LØwxst ds nks nkars lEidZ esa gksrs gS rks òRrkdkj 
iSekus dk “kwU; va”kkdu js[kk ls 6 Hkkx uhps gksrk gS rks js[kh; iSekus ds 3 Hkkx rks Li’V :i ls fn[krs gS tcfd iSeku 
ij 31

th oka Hkkx funsZ”k js[kk ds lEikrh gksrk gS rks rkj dk O;kl gksxk \ 
(A) 3.62 mm   (B) 3.50 mm   (C) 3.5 mm  (D) 3.74 min 

13. ofuZ;kj dSyhilZ ds eq[; iSekus dk lcls NksVk Hkkx 1 mm rFkk 10 ofuZ;j Hkkx eq[; iSekus ds 9 Hkkxksa ds lEikrh gSA 
tc xksys dk O;kl ekik tkrkgS rks ofuZ;j iSekus dk “kwU; fpUn 2-0 rFkk 2-1 cm ds e/; vkrk gS rFkk ofuZ;kj iSekus dk 
ikapok Hkkx ,d iSekus ds Hkkx ds lEikrh gksrk gS rks xksys dk O;kl gS& 
(A) 20.5 cm   (B) 3.05 cm   (C) 2.50 cm  (D) buesa ls dksbZ 
ughaA 

PART - III : COMPREHENSOIN    
vuqPNsn vuqPNsn vuqPNsn vuqPNsn     
 vkse ds fu;e ds iz;ksx ls vKkr izfrjks/k R dk dkeu Kkr djrs gS] blds nks rjhds (A) rFkk (B) lEHko gSA 

ekfir izfrjks/k R fn;k tkrk gSA 
   
 
 
 
 
 
 
 
 

Ekfir çfrjks/k R fn;k tkrk gsA 

i

V
Rmeasured =  

V = oksYVehVj }kjk ekik x;k foHkokUrj] i= vehVj }kjk ekih xbZ /kjk A 
ysfdu mi;ksx esa fy;s x;s vehVj o oksYVehVj vkn”kZ ugha gSA budk izfrjks/k RA o Rv gSA 

 
1111---- fp= (A), ds fy;s ekfir izfrjks/k gskxk& 

 (A) R + Rv (B) R + RA (C) 
V

V

R  R

RR

+
 (D) A

V R
Rv  R

RR
+

+
  

 
2222---- fp= (B), ds fy;s ekfir izfrjks/k gksxk& 

 (A) R + Rv (B) R + RA (C) 
V

V

R  R

RR

+
 (D) A

V

V R
R  R

RR
+

+
 

 
3333---- vkidks nks izfrjks/k X o Y fn;k tkrk gSA ftldk izfrjks/k Ι  vkidks vehVj RA=0.5 Ω  rFkk oksYVehVj Rv=0.5 Ω  }kjk 

Kkr djuk gSA ;g tkurs gq, fd x ijk”k dqN vkse dh gS rFkk Y dh ijk”k dbZ fdyks vkse dh gSA X o y dks ekfir 
djus ds fy;s dkSu lk ifjiFk T;knk mi;qDr gS \ 

izfrjks/k    ifjiFk 
  x    (a) 
  y    (b) 

(A) x →  (a), y → (b)   (B) x → (b),y → (a) 

(C) x→ (a),y → (a)   (D) x→ (b),y → (b) 
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Exercise # 2 

JEE PROBLEMS (LAST 10 YEARS) 
1111---- ,d ?ku dh Hkqtk dh yEckbZ 1.2×10

-2
m gS rks blds vk;ru gksxk&    [IIT 2003, Scr.] 

 (A) 1.7 × 10
-6
m

3
  (B) 1.73 × 10

-6
m

3
 (C) 1.70 × 10

-6
m

3
 (D) 1.732 × 10

-6
m

3
  

 
2222---- ,d rkj dh yEckbZ I = 6 ± 0.06 cm rFkk f=T;k r = 0.5 ± 0.005 cm rFkk nzO;eku m = 0.3 ± 0.03 g gS rks ?kuRo esa 

vf/kdre izfr”kr =qfV gS&         [IIT 2004, Scr.] 
(A) 4   (B) 2   (C) 1   (D) 68 

 
3. Searle’s iz;ksx esa rkj dk O;kl] ,d LØwxst ftldk vYirekad 0-001cm gS ls 0.050 cm ekik tkrk gSA rkj dh 

yEckbZ ,d Ldsy ftldk vYiekad 0.1 cm gS ls 110.0 cm ekih tkrh gSA tc 50 N dk otu rkj ls yVdk;k tkrk gS 
rks ,d ekbØksehVj ftldk vYirekad 0.001 vm gS ls ekikad esa foLrkj 0.125cm ekik tkrk gSA rks bu vkadM+ksa ls rkj 
ds inkFkZ esa ;ax izR;kLFkrk xq.kkd esa vf/kdre =qfV dk ekiu Kkr djks A       [IIT-JEE’ 2004 ;2m] 

 

4444---- ,d fo|kFkhZ iz;ksx }kjk g dk fuEu eku 












 π
==

2

2
4

T
g

�
 Kkr djrk gS 1≈�  rFkk �∆  =qfV crkrk gS rFkk T∆  

vYirekad okyh LVkWi okWp dh lgk;rk ls T ds y, n nksyuksa dk le; Kkr djrk gS rFkk 0.1 sec  O;fDrxr =qfV 
crkrk gS rks fdu vkadM+ksa ds fy, g dk ekiu lcls ;FkkZFk gksxk \ 

 (A) 201050 ==∆=∆ n,.T,.L    (B) 501050 ==∆=∆ n,.T,.L   

(C) 2001050 ==∆=∆ n,.T,.L    (D) 201050 ==∆=∆ n,.T,.L          [JEE - 2006] 

 
5555---- ,d LØwxst esa 100 leku Hkkx gS rFkk 5.6 cm yEckbZ ds rkj dk O;kl ekius ds fy, 1 mm yEckbZ ds pwM+h varjky dk 

mi;ksx fd;k tkrk gSA eq[; iSekus dk ikB~;kad 1mm gS rFkk 47
th oka oR̀rkdkj Hkkx eq[; iSekus ds lEikrh gSA rks rkj 

dk i‘’Bh; {ks=Qy (cm
3esa½ lgh lkFkZd vadksa rd gksxk ¼mi;ksx djs 722 /=π ½             [IIT 2004,2 marks] 

(A) 2.1 cm2  (B) 2.6 cm2  (C) 5.2 cm2  (D) 1.3 cm2 
 
6. fp= esa iznf”kZr LØwxst esa 50 òRrkdkj Hkkx gSA ;g eq[; iSekus ij ,d iw.kZ ?kw.kZu ds fy;s 0.5 mm xfr djrk gS rFkk 

eq[; iSekus ij 1/2 mm fpUg gS rks ckWy dk O;kl gS%               [JEE 2006] 
 
 
 
 
 
 
 
(A) 2.25 mm  (B) 2.20 mm  (C) 1.20 mm  (D) 1.25 mm 

7777---- ;fn eq[; iSekus dk nth oka Hkkx (n+1)
th os ofuZ;j iSekus ds lEikrh gS rFkk ,d eq[; iSekus dk Hkkx ‘a’ bdkbZ ds cjkcj 

gS rks ofuZ;j dk vYirekad fuEu ds cjkcj gS&           [IIT 2003,2 marks] 

 (A) 
1+n

a
  (B) 

a

n 1+
  (C) 

a

n
   (D) n  

8888---- ,d ?ku ofuZ;j dh Hkqtk dSyhilZ Hkqtk ls ekih tkrh gSA ¼ofuZ;j iSekus ds 10 Hkkx] eq[; iSekus ds 9 Hkkx ds lEikrh gSA½ 
tgka eq[; iSekus dk 1 Hkkx 1 mm gSA½ eq[; iSekuk 10 mm  i<+rk gS rFkk ofuZ;kj iSekus ds izFke Hkkx eq[; iSekus ds 
lEikrh gSA ?ku dk nzO;eku 2.736 g gSA rks ?ku dk ?kuRo lgh lkFkZd vadks rd gS%             [IIT 2005,2marks] 

 (A) 1.33 gm/cm
3
(B) 0.66 gm/cm

3
(C) 2.66 gm/cm

3
 (D) 4.88 gm/cm

3
  

9999---- R izfrjks/k ds rhu ekuksa R1,R2,R3 ukeksa ds fy, tkWdh dh larqyu fLFkfr;ka Øe”k% A,B rFkk C gSA X dh x.kuk ds fy;s 
dkSu lh fLFkfr lokZf/kd “kw) gksxhA dkj.k crkvksA B rkj ds e/; fcUnq ds utnhd gSA       [JEE(mains)- 05,2/60] 
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10101010---- iksLV vkWfQl ckWDl lajpuk esa vKkr izfrjks/k dk eku Kkr djus ds fy, bls fdu fcUnqvksa ds chp tksM+s& 
 
(A)    A rFkk B 

 

(B) B rFkk C 
 

(C) C rFkk D 
 

(D) A rFkk D                  [JEE – 04,4] 
 
11111111---- fn;s x;s ifjiFk esa] xsYosuksehVj ls dksbZ /kkjk ugha cgrh gSA ;fn AB dh vuqizLFk dkV dk O;kl nqxquk dj nsa] rks 

xsYosuksehVj ds “kwU; fcUnq ds fy;s AC dk eku gksxk% [JEE – 03,3] 
 
(A) 2 X 
 
(B) X 
 

(C) 
2

X
 

 

(D) dksbZ ughaA 
 
12121212---- ,d ehVj&lsrq ¼rkj dh yEckbZ 100 cm½ ds ,d [kkyh LFkku eas Ω2  dk izfrjks/k tksM+k tkrk gS vkSj nwljs [kkyh LFkku esa 

2Ω  ls cM+k ,d vKkr izfrjks/k tksM+k tkrk gSA tc bu izfrjks/kksa ds LFkku vkil esa cny fn;s tkrs gSa rks larqyu fcUnq 
20 cm f[kld tkrk gSA fdlh Hkh izdkj dh v”kqf);ksa ds ux.; ekurs gq,] vKkr izfrjks/k dk eku gSA 

                                      [JEE 2007_paper-1, 3/81] 
 (A) 3 Ω     (B) 4 Ω     (C) 5 Ω     (D) 6 Ω   

 
13131313---- Bhd 2m yEcs ,d rkj dk ;ax izR;kLFkrk xq.kkad fudkyus ds fy;s lyZ dh fof/k dk mi;ksx djrs gq;s ,d is;kz djrk gSA 

,d fo”ks’k iBu yssrs gq, og ± 0.05 mm dh vfuf”prrk ds lkFk rkj dh yECkbZ esa of̀) dks 0.8 mm ukirk gS tcfd 
yVdk gqvk Hkkj Bhd 1.0 kg gSA fo|kFkhZ rkj ds O;kl dks Hkh ukirk gS tks ± 0.01 mm dh vfuf”prrk ds lkFk 0.4 

mm ik;k tkrk gSA g dk eku Bhd 9.8 m/s2 (exact) ysrs gq,] bl iVBu ls izkIr ;ax izR;kLFkrk xq.kkad gS % 
[JEE 2007_paper-2 3/81]  

(A) (2.0 ± 0.3) × 10
11

 N/m
2
   (B) (2.0 ± 0.2) × 10

11
 N/m

2
  

(C) (2.0 ± 0.1) × 10
11

 N/m
2
   (D) (2.0 ± 0.05) × 10

11
 N/m

2
  

 
14141414---- fo|kFkhZ Ι ΙΙ  rFkk ΙΙΙ ,d ljy yksyd ds }kjk xq:Roh; Roj.k (g) dks ekius dk iz;ksx djrs gSA os vyx&vyx yackbZ 

dk yksyd mi;ks djrs gSa rFkk@vFkok] vyx&vyx la[;k ds nksyuksa dk le; ekirs gSA izs{k.kksa dks fuEu rkfydk esa 
n”kkZ;k x;k gSA               [JEE 2008_paper-1, 3/81] 
yEckbZ dk vYirekad = 0.1 cm 

le; dk vYirekad = 0.1 s 

 
fo|kFkhZfo|kFkhZfo|kFkhZfo|kFkhZ    Yksyd dh yackbZ Yksyd dh yackbZ Yksyd dh yackbZ Yksyd dh yackbZ 

(cm)    
Nksyuksa dh la[;k Nksyuksa dh la[;k Nksyuksa dh la[;k Nksyuksa dh la[;k 

(n)    
S(n) Nksyuksa dk(n) Nksyuksa dk(n) Nksyuksa dk(n) Nksyuksa dk    
dqy le; dqy le; dqy le; dqy le; (s)    

vkorZ dky vkorZ dky vkorZ dky vkorZ dky (s) 

Ι  64-0 8 128-0 16-0 
ΙΙ  64-0 4 64-0 16-0 
ΙΙΙ  20-0 4 36-0 9-0 

 
 

;fn fo|kFkhZ Ι ΙΙ rFkk ΙΙΙ  ds fy;s g dh izfr”kr v”kqf) 







×

∆
100

g

g
 Øe”k% ΙΙΙ EE '  rFkk ΙΙΙ  gS] rks 

 (A) 0=ΙE      (B) ΙE  U;wure gS  
(C) ΙΙΙ = EE      (D) ΙΙE  egRre gS 
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Answers 
EXERCISE # 1 
 
PART – I 

1. ,cm.D,cm.D 00403301 =∆= Relative error = ± 0.003, % error = 0.3% 

 
2. (i) 1  (ii) 3 (iii) 4 (iv) 4 (v) 4 (vi) 4   3. (i) 0.0393(ii) 4.08×10

8
sec(iii) 5.24 m(iv) 4.74 × 10

-6
 kg  

 
4. 1.2 % 
 
PART –II 
 
1.  A 2.  D 3.  B 4.  A 5.  B 6.  A 7.  D  
 
8.  C 9.  B 10. B 11.  B 12.  B 13.  A  
 
PART – III 
 
1.  B 2.  C 3.  B 
 
EXERCISE #2 
 
1.  A 2.  A 3.  1.09 × 10

10
 N/m

2
 4.  D 5.  B 6.  C  

 
7.  A 8.  C 9.  .cm50=�   10.  D 11.  B 12.  A 

 
13.  B 14  B 


