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VJ,MSG GM\W ov  

s!f DF.S|MDL8Z :S|]GL ,P DFP XP =    D]bI :S[,GF V[S SF5FG]\ D}<I      =  ______   =   ______ ;[DLP 

     JlG"IZ :S[,GF S], SF5FGL ;\bIF 

sZf JGL"IZ S[,L5;"GL ,P DFP XP = _______  ;[DLP 

s#f VF5[, 58LGL 5CM/F.   b : (1) _____ ;[DLP  (2) _____;[DLP   (3) _____;[DLP  ;Z[ZFX  b = ___   ;[DLP 

s$f VF5[, 58LGL HF0F.     d : (1) _____ ;[DLP  (2) _____;[DLP   (3) _____;[DLP  ;Z[ZFX  d = ____  ;[DLP 

s5f A[ KZL WFZ JrR[G]\ V\TZ  𝑙  = _____ ;[DLP 

s&f :S[, VG[ T[GL ;FD[GF VZL;F JrR[G]\ V\TZ D  = _____  ;[DLP 

s*f A[ VZL;F JrR[G]\ V\TZ a  = _____  ;[DLP 

 
VJ,MSG SM9Mov 
 

VPG\P 5<,FDF\ D}S[,]\ 

JHG m U|FD 

8[,L:SM5 GF S|M;JFIZ 5ZGF 
:S[,G]\ VJ,MSG  ;[DL 

;Z[ZFX 
;[DL 

GDG       

x ;[DL 

𝑚

𝑥
  

U|FD/;[DL 

;Z[ZFX  
𝑚

𝑥
 U|FD/;[DL 

JHG JWFZTF\ JHG 38F0TF\ 

1 0       

2 200      

3 400      

4 600      

5 800      

 
U6TZL DF8[G]\ ;}+ ov 
 

               𝑦 =  
3𝑔𝑙2(4𝐷+2𝑎)

4𝑏𝑑3 ∙  
𝑚

𝑥
    0F.G /;[DLZ         HIF\ g  = 980  ;[DL/;[Sg0Z 

 

U6TZL ov 
 
 
 
 

 
 
 

 
 
 

 
 

 
 



Date:                  1

                  

A-1 SM.GL\UGL ZLTYL I\U DM0I],; ‘y’ 

 
હતે ુ:         કોઇનીંગ  ની યીત થી મગં ભોડયરુસ ‘y’ XMWJMP                                                             

સાધનો : ટેરીસ્કો, ફૂટટ્ટી, લજનનો સેટ, ભાઇક્રોભીટય સ્ૂ રોખડંની ટ્ટી, ફે સાટ યીસા, દોયી સાદો રેમ્, 

સ્ટેન્ડભા ંકડેરી ભીટય ટ્ટી, લગેયે. 

પ્રયોગ ની રીત :  
અકૃતતભા ંદળાાવ્મા મજુફ પ્રમોગ ગોઠલો ભાઇક્રોભીટયથી  ટ્ટીની જાડાઇ ને હોાઇ ભાો .ટ્ટી ના ં

ભધ્મબફિંદુ થી સયખા અંતયે ફને્ન છયીધાય યહ ેતે પ્રભાણે છયીધાય ય ટ્ટી ગોઠલો .ટ્ટી ના ંછેડે ફે યીસા  M1 

ને M2  ગોઠલો.  ટેબરસ્કોને એલી યીતે ગોઠલો કે જેથી તેભા ંજોતા M1 યીસાભા ં M2 યીસા નુ ં પ્રતતબફિંફ 
ને તેભા ંફૂટટ્ટી નુ ંપ્રતતબફિંફ દેખામ. રોખડંની ટ્ટીની ભધ્મભા ંલજનનો સેટ રટકાલો ને ળરૂઅતભા ંમકેુરા 
લજનને 0 gm કહો. તે લખતે ટેરીસ્કો ના ંક્રોસ લામય યનુ ંસ્કેર નુ ંલરોકન નોંધો . ત્માયફાદ એક લજન 
સેટ ભા ંલધાયો ને ફે ત્રણ ભીનીટ ફાદ ફીજુ ંલરોકન નોંધો .અભ ક્રભળઃ લજન લધાયતા જઇ લરોકનો 
નોંધતા જાઓ.તેજ યીતે લજનના ંઘટાડા ભાટેના ંલરોકનો રો .લરોકનો કોઠાભા ંદળાાવ્મા મજુફ નોંધો . સ્કેર 
ને તેની સાભેના ંયીસાનુ ંઅંતય ભાો .જેને D  કહો. ફે યીસા લચ્ચેના ંઅંતય ને ભાો .તેને a કહો. ફે 
છયીધાય  લચ્ચેનુ ંઅંતય 𝑙 ભાો. 

 

VF,[Bov  m → x  GM U|FO NMZMP 
 

𝑚

𝑥
=  

𝐴𝐵

𝐵𝐶
=  

 
 

 

 

 

 

5lZ6FD ov  મગં ભોડયરુસ y = ___________  0F.G/ ;[DLZ 
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VJ,MSGM ov s!f :5[S8=MDL8ZGL  ,PDFP ;P =  D]bI :S[,GF V[S SF5FG]\ D]<I/ UM\6sJGL"f:S[, GF S], SF5FGL ;\bIF 

          =  _________ 

                  sZf N = 15000  “  

VJ,MSG SM9M ov 

VPG\P DZSI]ZL  J6"58GL 
Z[BFGM Z\U 

J6"58GM 

S|D n 

:5[S8=MDL8ZGF\  VJ,MSGM lJJT"G SM6 

𝜃 =
𝛼1 ~ 𝛼2

2
 

𝑠𝑖𝑛𝜃 
𝜆 =

2.54 𝑠𝑖𝑛𝜃

𝑛 𝑁
 

0FP AFP 𝛼1 HP AFP 𝛼2 

1 JFN/L  

1 

    cm 

2 ,L,L     cm 

3 5L/L     cm 

1 JFN/L  

2 

 

    cm 

2 ,L,L     cm 

3 5L/L     cm 

U6TZL DF8[G]\ ;}+ ov        

                                  𝜆 =
2.54 𝑠𝑖𝑛𝜃

𝑛  𝑁
     HIF\  n = S|D  VG[  N = U|[8L\U 5Z V[S .gR NL9 Z[BFVMGL ;\bIF  

 U6TZL ov 
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A-2 5|A/sTLJ|f Z[BFVMGL TZ\U,\AF.G]\ DF5G 

C[T] ov       DZSI]ZL v J6"58DF\ 5|A/sTLJ|f Z[BFVMGL TZ\U,\AF.G]\ DF5G SZJ]\P 

;FWGM ov  :5[S8=MDL8Z4 l5|hD4 lJJT"G U|[8L\U4 DZSI]ZL ,[\d5 JU[Z[P 

5|IMU 5wWlT ov  

s!f 5|YD :5[S8=MDL8ZG[ ;]:8ZGL ZLTYL ;DF\TZ lSZ6M DF8[ UM9JMP sZf CJ[ U|[8L\UG]\ T, VF5FT lSZ6 ;FY[ 90
0 

GF B]6[ ZC[ T[D UM9JJF 5|YD :5[S8=MDL8ZGF 8[l,:SM5G[ ;LWF VJ,MSG DF8[ UM9JMP tIFZAFN 8[l,:SM5G[ 90
0  

O[ZJL 

l5|hD 8[A, p5Z U|[8L\U UM9JL l5|hD 8[A,G[  V[8,]\ O[ZJM S[ H[YL SM,LDL8ZDF\YL VFJTF\ lSZ6M U|[8L\U £FZF 5ZFJT"G Y. 

8[l,:SM5GF  S|M;JFIZ 5Z VFJ[ VG[ tIF\ :,L8G]\ 5|lTlA\A N[BFIP VF l:YlTDF\ U|[8L\U VF5FT lSZ6 ;FY[  45
0  GF B]6[ 

CX[P CJ[l5|hD 8[A,G[  V[JL ZLT[  45
0  GF B]6[ O[ZJM S[ H[YL U|[8L\U VF5FT lSZ6 ;FY[  90

0  
 B]6M AGFJ[P s#f CJ[ 

8[l,:SM5G[ O[ZJL  0FPAFP V[ 5|YD S|DDF\  8[l,:SM5GF  S|M;JFIZ 5Z JFN/L4 ,L,L VG[ 5L/L Z[BFVM UM9JL VJ,MSG ,MP 

T[H ZLT[ ALHF S|DDF\ 56 0FPAFP GF\ VJ,MSG ,MP s$f CJ[ p5Z 5|DF6[ HPAFPGF A\G[ S|D DF8[ 5|IMUG]\ 5]GZFJT"G SZMP 

VJ,MSG SM9FDF\ ATFjIF 5|DF6[ VJ,MSG GM\WMP 

5lZ6FD ov 
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VJ,MSGM ov 

8=FJ[,L\U DF.S|M:SM5GL ઘતુમ મા શક્તત = મખુ્ય સ્કેના ફે કાા વચ્ચેનુું અંતર   = _________ = _________ સેમી.  

      ગૌણ સ્કેના કુ કાાની સુંખ્યા  

HF/LGF NX TFZ JrR[G]\ V\TZ o  (1)  ______ cm.  (2) _____ cm.    (3) _____ cm. 

             ;Z[ZFX V\TZ  x = ______ cm. 

S|DLS  A[ TFZ JrR[G]\ V\TZ o    d = 
𝑥

10
  =  ______ cm. 

;Ml0ID (Na)  5|SFXGL TZ\U,\AF.   λ = 5890 × 10−8   cm. 

VJ,MSG SM9M ov 

VPG\P JFIZ U[.HYL :,L8G]\ V\TZ   

D cm 

:,L8GL 5CM/F. 

a cm 

5|FIMlUS lJE[NG XlST   
𝑑

𝐷
 

;[wWF\lTS lJE[NG XlST   
𝜆

𝑎
 

1 80    

2 90    

3 100    

4 110    

5 120    

U6TZL ov    (1)  
𝑑

𝐷
 =          (1)   

𝜆

𝑎
 =  

 

                  (2)  
𝑑

𝐷
 =          (2)   

𝜆

𝑎
 = 

 
 

                  (3)  
𝑑

𝐷
 =          (3)   

𝜆

𝑎
 = 

 

                  (4)  
𝑑

𝐷
 =          (4)   

𝜆

𝑎
 = 

 

                  (5)  
𝑑

𝐷
 =          (5)   

𝜆

𝑎
 = 

 

;Z[ZFX 5|FIMlUS lJE[NG XlST   
𝑑

𝐷
 =  _______          ;Z[ZFX ;[wWF\lTS lJE[NG XlST        

𝜆

𝑎
  =  ____ 
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A-3 8[l,:SM5GL lJE[NG XlST 
C[T] ov  8[l,:SM5GL lJE[NG XlST XMWJLP 

 

;FWGM ov  8[l,:SM54 TFZGL HF/L4 ;Ml0ID ,[d54 VMShL,ZL l:,84 O]858L4 NMZL4 DF.S|M:SM5 JU[Z[P 

 

YLV[ZL ov   

WFZMS[ N}Z VF5[,F lA\N]~5 pNUD :YFGG]\ 5|lTlA\A 8[l,:SM5GF J:T]SFR J0[ T[GF OMS; T,DF\ AG[ K[P VF 5|lTlA\A 

DwI:Y 5|SFXLT U]~TD VG[ T[GL VF; 5F; 0FAF VG[ 5|SFXLT J,IMG]\ AG[,]\ CMI K[P HM lA\N]~5 pNUD :YFG 

8[l,:SM5GF V1F 5Z VFJ[,]\ CMITM T[G]\ 5|lTlA\A T[GF OMS; T,  F 5Z 50X[P 

WFZM S[ lA\N] 5|lTlA\AGF 5|YD ,3]TD 5Z VFJ[,]\ K[P HM SM. ALHF 

lA\N]~5 pNUD:YFGGF 5|lTlA\AG]\ DwI:Y U]~TD 5Z 50[ TM T[ A[ 

5|lTlA\AMG[ A[ TZLS[ VM/BJFG]\ XSI AG[ K[P HM ALHF 5|lTlA\AG]\ DwI:Y 

U]~TD VG[ P VG[ F GL JrR[ 50[ TM T[ A[ 5|lTlA\AM V[S ALHF ;FY[ E/L 

HX[ T[DG[ A[ TZLS[ VM/BJFG]\ VXSI AGX[P WFZM S[ 8[l,:SM5GM UF/M AB  K[ VG[ T[GM jIF; ‘a’ K[P ;FDFgI ZLT[ 

JT]"/FSFZ UF/FG[ AN,[ T[8,L H 5CM/F.GL l:,8G ,[JFDF\ VFJ[ K[P V[S l:,8YL YTF lJJT"GGL AFATDF\  𝑎𝑠𝑖𝑛𝜃 = 𝑛𝜆   

HIF\  a   l:,8GL 5CM/F. K[P  ∴ 𝑠𝑖𝑛𝜃 =
𝜆

𝑎
  P HM 𝜃  GFGM CMI TM  𝜃 =

𝜆

𝑎
   VCL\  PF = d  ,[TF\ VG[ J:T]SFRGL OMS; 

,\AF.  OF = f = D  CMI TM  𝜃 =
𝑑

𝐷
     ∴   

𝑑

𝐷
=

𝜆

𝑎
      SM6  𝜃 =

𝜆

𝑎
   G[ lJE[NG DIF"NF SC[ K[P 

5|IMU 5wWlT ov  

s!f 5|YD VF5[,L HF/LGM  U[.H V[l,D[g8 XMWJF S|DLS NX TFZ JrR[G]\ V\TZ H]NL H]NL HuIFV[YL DF5L T[G]\ ;Z[ZFX ,. 

T[G[    NX J0[ EF\ULG[ D[/JMP 

sZf  HF/LG[ ;Ml0ID ,[d5 VFU/ D]SM VG[ 8[l,:SM5G[ V[S DL8ZYL N}Z D}SL T[ HF/LG[ OMS; SZMP 

s#f CJ[ 8[l,:SM5GF J:T]SFR VFU/ VMShL,ZL :,L8 D}SL :,L8GL 5CM/F. V[8,L UM9JM S[ H[YL HF/LGF pEF TFZ 

N[BFTF  A\W Y. HFI VG[ OST VF0F TFZ H N[BFIP VF :,L8GL 5CM/F. V[8,L UM9JM S[ H[YL :,L8G[ ;C[H 5CM/L 

SZTF\ pEF TFZ N[BFJFGL X~VFT YFIP VF l:YlTDF\ :,L8GL 5CM/F. DF5M VG[ T[G[   ‘a’ SCMP 

VCL TZ\U,\AF.   λ  VF5[,L K[P HF/L VG[ l:,8 JrR[G]\ V\TZ  D  DF5MP 

𝜆

𝑎
   VG [  

𝑑

𝐷
  GF\ D}<IM XMWMP H]NF H]NF 5F\R  D  GF\ V\TZM DF8[ 5|IMUG]\ 5]GZFJT"G SZM VG[ NZ[S JBT[    

𝜆

𝑎
   VG[  

𝑑

𝐷
  GF\ 

D}<IM XMWMP T[GL ;Z[ZFX ,MP    VCL\     
𝜆

𝑎
    =     

𝑑

𝐷
   YJ]\ HM.V[ 

 

5lZ6FD ov  s!f 5|FIMlUS lJE[NG XlST   = ______________ 

                     sZf ;[wWF\lTS lJE[NG XlST    = ______________ 

 

 

 

Remarks:- 

Teacher’s Signature 



A-4‟;Z/ VFJT"UlTGM UFl6lTI VeIF;   Physics Department, Sheth L. H. Science College, Mansa 

 

 WFZM S[  φ = 0,  m = 1 kg,  k = 1 N m
-1

, A = 1 m, Time step = 0.2 s 

 

No. t  

(sec) 

x(t) = sint   

(m) 

v(t) = cost  

(m s
-1

) 

a(t) = - x(t)  

(m s
-2

) 
PE = 

𝒙𝟐

𝟐
   

(J) 

KE = 
𝒗𝟐

𝟐
 

 (J) 

E = 
PE+KE  

(J) 

1 0 0 1 0 0 0.5 0.5 

2 0.2 0.1987 0.9800 -0.1987 0.0197 0.4803 0.5 

3 0.4 0.3894 0.9211 -0.3894 0.0758 0.4242 0.5 

4 0.6       

5 0.8       

6 1.0       

7 1.2       

8 1.4       

9 1.6       

10 1.8       

11 2.0       

12 2.2       

13 2.4       

14 2.6       

15 2.8       

16 3.0       

17 3.2       

18 3.4       

19 3.6       

20 3.8       

21 4.0       

22 4.2       

23 4.4       

24 4.6       

25 4.8       

26 5.0       

27 5.2       

28 5.4       

29 5.6       

30 5.8       

31 6.0       

 

 

 

 



Date:                          4 

„‟A-4‟;Z/ VFJT"UlTGM UFl6lTI VeIF; 

C[T] ov (i) ;Z/ VFJT" NM,SGF :YFG4 J[U VG[ 5|J[UGL U6TZL SZJLP 

          (ii) ;Z/ VFJT" NM,SGL UlT pHF"4 l:YlT pHF" VG[ S], IF\l+S pHF"GL U6TZL SZJL TYF S], IF\l+S   
pHF"G]\ ;\Z1F6 YFI K[ T[ ;FlAT SZJ]\P 

  GLR[GF ;}+MGM p5IMU SZLG[ ;Z/ VFJT" NM,SGF :YFG4 J[U4 5|J[U4 UlT pHF"4 l:YlT pHF" VG[ S], IF\l+S 
pHF"GL U6TZL SZMP 

s!f ;Z/ VFJT" NM,SG]\ :YFG  𝑥 𝑡 = 𝐴𝑠𝑖𝑛 𝜔0𝑡 + ∅   HIF\  ;Z/ VFJT" NM,SGL 5|FS'lTS VFJ'lT 𝜔0 =  
𝑘

𝑚
           

sZf ;Z/ VFJT" NM,SGM J[U  𝑣 𝑡 = 𝜔0𝐴𝑐𝑜𝑠 𝜔0𝑡 + ∅  

s#f ;Z/ VFJT" NM,SGM 5|J[U  𝑎 𝑡 = −𝜔0
2 𝐴𝑠𝑖𝑛 𝜔0𝑡 + ∅ = −𝜔0

2𝑥 𝑡  

s$f ;Z/ VFJT" NM,SGL l:YlT pHF" (PE) = 
1

2
𝑘𝑥2  

s5f ;Z/ VFJT" NM,SGL UlT pHF" (KE) = 
1

2
𝑚𝑣2 

s&f ;Z/ VFJT" NM,SGL S], IF\l+S pHF" E = KE + PE = 
1

2
𝑚𝑣2 + 

1

2
𝑘𝑥2    

U|FO: (i) x(t) → t, v(t) →t, a(t) → t  GF U|FO V[S H U|FO 5[5Z 5Z H]NF H]NF S,Zs,L,M4 U],FAL4 HF\A,LfGL :S[R5[GYL  NMZMP 

 

U|FO: (ii) KE → t, PE →t,E → t GF U|FO V[S H U|FO 5[5Z 5Z H]NF H]NF S,Zs,L,M4 U],FAL4 HF\A,LfGL :S[R5[GYL NMZMP 

 

Graph page on: ____ 

 

 

Remarks: -                                                                                 Teacher’s Signature 
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0
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0
.7

1
.4 2

2
.6

3
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3
.8

4
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5
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E



U6TZL ov                                                                                                                                      

s!f ;Z/ VFJT" NM,SG]\ :YFG  𝑥 𝑡 = 𝐴𝑠𝑖𝑛 𝜔0𝑡 + ∅   HIF\  ;Z/ VFJT" NM,SGL 5|FS'lTS VFJ'lT 𝜔0 =  
𝑘

𝑚
            

 
 
 

 
 
 

sZf ;Z/ VFJT" NM,SGM J[U  𝑣 𝑡 = 𝜔0𝐴𝑐𝑜𝑠 𝜔0𝑡 + ∅  
 
 
 
 
 
 

s#f ;Z/ VFJT" NM,SGM 5|J[U  𝑎 𝑡 = −𝜔0
2 𝐴𝑠𝑖𝑛 𝜔0𝑡 + ∅ = −𝜔0

2𝑥 𝑡  
 
 
 

 
 
 

s$f ;Z/ VFJT" NM,SGL l:YlT pHF" (PE) = 
1

2
𝑘𝑥2  

 
 
 
 
 

s5f ;Z/ VFJT" NM,SGL UlT pHF" (KE) = 
1

2
𝑚𝑣2 

 
 
 
 
 

s&f ;Z/ VFJT" NM,SGL S], IF\l+S pHF" E = KE + PE = 
1

2
𝑚𝑣2 + 

1

2
𝑘𝑥2    
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A-5 CF8"D[G OMD]",F      Physics Department, Sheth L. H. Science College, Mansa 
  

VJ,MSGM ov s!f :5[S8=MDL8ZGL ,P DFP XP  =  D]bI :S[,GF V[S SF5FG]\ D]<I/ UM\6sJGL"f:S[, GF S], SF5FGL ;\bIF 

          =  _________ 

         sZf l5|hD SM6  A =   60
0 

 

VJ,MSG SM9M ov 
 
VPG\P J6"58GM 

Z\U 
HF6LTL TZ\U,\AF.VM 

;[DLP 
,3]TD lJR,G 

l:YlTG]\ 

VJ,MSG 𝜃1  

;LW] 
VJ,MSG 

𝜃2  

,3]TD lJR,G SM6  

δm = θ1~θ2 

JlS|EJGF\S 

𝜇 =
sin  

A + δm
2

 

sin
A

2

 

V7FT 
TZ\U,\AF.VM
GF D}<I ;[DLP 

1 HF\A,LvZ 𝜆1 = 4047 × 10−8    𝜇1 =  

2 HF\A,Lv!      

3 a,] 𝜆2 = 4358 × 10−8   𝜇2 =  

4 a,] U|LG      

5 ,L,L 𝜆3 = 5461 × 10−8   𝜇3 =  

6 5L/L      

7 ,F,      

 

U6TZL ov 
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A-5 CF8"D[G OMD]",F 

C[T] ov :5[S8=MDL8ZGM p5IMU SZLG[ CF8"D[GGF ;}+GL DNNYL J6"58DF\ V7FT TZ\U,\AF.VM XMWJLP 

;FWGM ov :5[S8=MDL8Z4 DZSI]ZL ,[d54 l5|hD JU[Z[P 

5|IMUZLT ov s!f 5|YD :5[S8=MDL8ZG[ ;]:8ZGL ZLTYL ;DF\TZ lSZ6M DF8[ UM9JMP sDZSI]ZL ,[d5GM p5IMU SZMfP  
        sZf CJ[ :5[S8=MDL8ZGL DNNYL VF5[,F l5|hD DF8[ DZSI]ZL J6"58GL H]NL H]NL  Z[BFVM DF8[ ,3]TD lJR,G 

SM6 𝛿𝑚  XMWMP  

        s#f +6 TZ\U,\AF.VM VF5[,L K[P      HF\A,LvZ  DF8[ 𝜆1 = 4047 × 10−8 ;[DLP 

a,]      DF8[         𝜆2 = 4358 × 10−8  ;[DLP 

,L,L   DF8[        𝜆3 = 5461 × 10−8  ;[DLP 

               VJ,MSG SM9FDF\  𝜇1 4   𝜇2 4   𝜇3     GL TYF AFSLGL NZ[S Z[BF DF8[  𝜇  GL U6TZL SZMP 

             s$f CJ[ GLR[GF ;}+GM p5IMU SZL   𝜇0 GL U6TZL SZMP 

                           𝐴 =
𝜆2−𝜆1

𝜆3−𝜆1
     𝐵 =

𝜇1− 𝜇2

𝜇1−𝜇3
       𝜇0 =

𝐴𝜇2−𝐵𝜇3

𝐴−𝐵
     

                   s5f GLR[GF ;}+GM p5IMU SZL   C  GL U6TZL SZMP 

                          𝜆2 − 𝜆1 =
𝐶 𝜇1−𝜇2 

 𝜇3−𝜇0  𝜇1−𝜇0 
     ∴ 𝐶 =

 𝜆2−𝜆1  𝜇3−𝜇0  𝜇1−𝜇0 

 𝜇1−𝜇2 
     

                  s&f CJ[ GLR[GF ;}+MDF\ 𝜇0 TYF  C GL lS\DTM D}SL +6[ ;DLSZ6M DF8[ 𝜆0  D[/JMP 

                                     𝜆1 = 𝜆0 +
𝐶

𝜇1−𝜇0
   ∴  𝜆0 = 𝜆1 −

𝐶

𝜇1−𝜇0
      vvvvvvvs!f  

 

                       T[H ZLT[  𝜆2 = 𝜆0 +
𝐶

𝜇2−𝜇0
   ∴  𝜆0 = 𝜆2 −

𝐶

𝜇2−𝜇0
      vvvvvvvsZf  

 

                                    𝜆3 = 𝜆0 +
𝐶

𝜇3−𝜇0
   ∴  𝜆0 = 𝜆3 −

𝐶

𝜇3−𝜇0
      vvvvvvvs#f 

                      ;Z[ZFX  𝜆0 XMWMP 

                  s*f CJ[ CF8"D[GGF ;}+   𝜆 = 𝜆0 +
𝐶

𝜇−𝜇0
    GM p5IMU SZLG[ VgI TZ\U,\AF.VM U6MP 

 
 

 
 
 
 
5lZ6FD ov 
 
 
 

 

 

Remarks: - 
 

Teacher’s Signature 



U6TZL ov 
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B-1 DLZZ U[<JGMDL8ZGL 5|JFC ;\J[lNTF         Physics Department, Sheth L. H. Science College, Mansa 
 

           ;ZSL8 0FIFU|FDov                                                    ;ZSL8 5ZLRIov   

                   P, Q, R – VJZMW4  E – JLH SMQF4                                    

K1, K3  ;FNL S/4   K2  –  p,8;],8 S/4  G – 

U[<J[GMDL8Z  
   
VJ,MSGMov    

         !P JLHSMQFG]\ RF,S A/  E = 1.5  JM<8 

ZP uF[<J[GMDL8ZGM VJZMW  G = ………. VMd; 

            #P P + Q=1000 x E = ………. VMd; 

            $P R + G = ____+ _____ = 10000     VMd; 

 

                ∴ R = ………. VMd;  
 
 
 
VJ,MSG SM9M ov 

VP 
S|DF\S 

P 
VMd; 

 

Q 
VMd; 

 

U[<J[GMDL8ZG]\ VFJ"TG U[P DL8ZDF\ 
JC[TM 

JLH5|JFC 𝑖𝑔  

𝜇𝐴 

U]6JtTF V\S 

𝐾 =
𝑑

𝑖𝑔
   

𝑚𝑚

𝜇𝐴
 

5|JFC ;\J[lNTF  

S =  
𝑖𝑔

𝑑
   

𝜇𝐴

𝑚𝑚
 

;LWM 5|JFC 

d1 

mm 

p,8 5|JFC 

d2  

mm 

;Z[ZFX 

d  

mm 

1 4 1496       

2 8 1492       

3 12 1488       

4 16 1484       

5 20 1480       

         ;Z[ZFXo  K =             S = 

U6TZL DF8[G]\ ;}+ ov  5|tI[S VJ,MSG DF8[  ig  GLR[GF ;}+GL DNNYL U6MP 

𝑖𝑔 =  
𝐸∙𝑃

 𝑃+𝑄 (𝑅+𝐺)
=

𝐸∙𝑃

1000𝐸×10000
=

𝑃

10
× 10−6 Amp = 

𝑃

10
  𝜇𝐴 

 

 

 

 

 

 

 



Date:                    8 

B-1 DLZZ U[<JGMDL8ZGL 5|JFC ;\J[lNTF 

C[T] ov  DLZZ U[<JGMDL8ZGL 5|JFC ;\J[lNTF XMWJLP 

;FWGM ov DLZZ U[<JGMDL8Z4 ,[d5 V[g0 :S[,4 VJZMW 58LVM s 5000 ),  GFGF VJZMWJF/L VJZMW5[8L s1, 2, 

3,……. 50  Ohms ) JLHSMQF4 ;FNL S/ G\U v Z4 p,8 ;],8 S/ JU[Z[P 

5|IMUGL ZLT ov !P VFS'lTDF\ ATFjIF  5|DF6[ ;ZSL8 HM0MP 
ZP U[<J[GMDL8ZGF VZL;F VG[ :S[, JrR[G]\ V\TZ V[S  DL8Z ZFBMP ,[d5GF 5|SFlXT 

JT]"/FSFZ 5|lTlA\ADF\ N[BFTM pwJ"K[N TFZ :S[,GF DwIVF\S 5Z ;\5FT YFI T[D UM9JMP 

#P CJ[  P + Q = 1000 E VG[ R + G=1000 VMd; ZFBMP V+[ E lJHSMQFG]\ 

JLHRF,SA/ VG[ G v U<J[GMDL8ZGM 7FT VJZMW K[P 

$P P GF D}<IM 5, 10, 15, 20 …… VMd; 5|DF6[ AN,TF H. T[ 5|tI[S S/ DF8[ p,8 

;],8 S/  K2  J/[ :S[,GL A\G[ AFH] 5ZGF\ VFJ"TG d1 VG[ d2 DL,LDL8ZDF\ D[/JMP 

5P 5|tI[S 5|;\U[ U[<J[GMDL8ZDF\ JC[TM JLH5|JFC Ig VF5[,F ;}+YL U6MP 

GM\Wov         5|tI[S VJ,MSG ,[TL JBT[ K3 B]<,L H ZFBMPGLR[ 5|DF6[ VJ,MSGM GM\WMP   

VF,[B ov  d → ig  GM U|FO NMZL U[<JGMDL8ZGL 5|JFC ;\J[lNTF S XMWMP 

  

 

 

 

5lZ6FD ov  s!f U[<JGMDL8ZGL 5|JFC ;\J[lNTF  S =  _______  
𝜇𝐴

𝑚𝑚
 

         sZf U]6JtTF V\S  K =  _______  
𝑚𝑚

𝜇𝐴
 

 

U|FO 5[.H G\ ov  

 

 

Remarks: - 

  Teacher’s Signature 



B-2 0L;M8LGL ZLT            Physics Department, Sheth L. H. Science College, Mansa 
 

;ZSL8 0FIFU|FD v 
                                                                                       ;ZSL8 5ZLRI v  

                                                                                                      

C1 , C2  - JLH;\U|FCSM   
                                                                                                  

R1, R2 –VJZMW 5[8LVM    

                                                                                                      

G – U[,J[GMDL8Z 

                                                                                            
E - JLHSMQF      

                                                                                            
K  –  0[d5L\U SL 

  

 

VJ,MSG SM9M v 

 

 

 

 

 

 

 

U6TZL ov  

   

 

 

 

 

 

 

 

VJ,MSG 
S|DF\S 

VJZMW R1 

VMCD 

VJZMW R2 

VMCD 

U[<J[GMDL8ZGM 

Y|M  𝜃 

𝑅1

𝑅2
 

1 1,000  
 
 
 

10,000 

 0.1 

2 2,000  0.2 

3 3,000  0.3 

4 4,000  0.4 

5 5,000  0.5 

6 6,000  0.6 

7 7,000  0.7 

8 8,000  0.8 

9 9,000  0.9 

10 10,000  1.0 
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B-2 0L;M8LGL ZLT 

C[T] ov      0L;M8LGL ZLTYL   C1/C2   GSSL SZJ]\P 

;FWGM ov A[ VJZMW 5[8LVM s0-5000 Ωf4A[ JLH;\U|FCSM4 JLH SMQF4 RFH" 0L:RFH" SL4 DLZZ                                                                    

                U[<J[GMDL8Z 

5|IMU 5wWlTov !P  VFS'lTDF\ NXF"JIF 5|DF6[ 5ZL5Y HM0MP 

      ZP  VJZMW 5[8LDF\YL R1 s1,000 Ω ;]WL AN,Lf VG[ R2 VJZMW s10,000  Ω f VR/ ZFBL RFH"    

0L:RFH" SL K NAFJL KM0L N. U[<J[GMDL8ZDF\ D/TM Y|M 𝜃 GM\WL  ,MP 

     #P  CJ[ R1 s2,000, 3000………10,000 Ω ;]WL AN,Lf R2 VJZMW s10,000  Ω f VR/ ZFBL   

p5Z 5|DF6[ VJ,MSG ,. VJ,MSG SM9FDF\ GM\WMP VCL\ VJ,MSG  X~VFTDF\ 38X[ tIFZAFN X}gIGL 
ALHL TZO D/X[P 

     $P CJ[   
𝑅1

𝑅2
 →  𝜃 GM VF,[B NMZMP VF,[BDF\   

𝑅1

𝑅2
  V1F 5ZGM VF\TZK[N OA XMWMP CJ[ A[ S[5[;L8ZMGL  

S[5[;L8LGM U]6M¿Z  
𝐶1

𝐶2
=

1

𝑂𝐴
  G]\ D}<I XMWMP                                                                              

 

 

 

 

5lZ6FD ov  U|FO 5ZYL   
𝐶1

𝐶2
=

1

𝑂𝐴
=  _________ 

 

U|FO 5[.H G\ ov  

 

 

 

Remarks: - 

Teacher’s Signature 



B-3 Physics Department, Sheth L. H. Science College, Mansa 

 

 

 

;ZSL8 5ZLRI ov 

R – VJZMW4  

 IL - ,M0 5|JFC   

RL –  ,M0 VJZMW4   

V0 – VFp85]8 JM<8[H 

Vi= 12 volt 

  

   VNL  =   -------------  Volt 

VFL  =  --------------  Volt 

U6TZL DF8[G]\ ;}+ :- 

(%)  = 100


FL

FLNL

V

VV
%

U6TZL ov

 

IL mA Vo volt 

1 14  

2 20  

3 30  

4 40  

5 50  

6 60  

7 70  

8 76  
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B-3  

 power supply (12 V D.C.), (8.2V/.5W), ( 47 1W), (0 -

10V), (0-100mA), 

 12 V  

 IL 14 mA 76 mA 

Vo    
 (IL = 0) Vo VNL  

76 mA V VFL  

% = 100


FL

FLNL

V

VV
 % 

 Vo   IL 

                      

 

 

 

 

 

U|FO 5[.H G\ ov  

 

Remarks: - 

 Teacher’s Signature 



B - 4 h – પ્રાચો  Physics Department, Sheth L. H. Science College, Mansa 

યીથ :  

 

અવોકન કોઠો : (1) ગ્રાપ નું 1 & 4 

  લ. 
નફંય 

ફેઆઝ પ્રલાહ  
Ib = ___ᶭA 

ફેઆઝ પ્રલાહ Ib = ___ᶭA 

VCE 
Volt 

IC   

mA 
VBE 
Volt 

VCE 
Volt 

IC   

mA 
VBE 
Volt 

1 
2 
3 
4 
5 
6 

      

 

અવોકન કોઠો : (2) ગ્રાપ નું 2 & 3 

h – પ્રાચરો: 

રયણાભ :  

(1) hoe =  
∆Ic

∆Vce
   Mho        

 (2) 𝑓𝑒 =  
𝐼𝑐2− 𝐼𝑐1

𝐼𝑏2− 𝐼𝑏1
     

(3) hie =  
∆VBE

∆Ib  × 10−3
  Ohm                                

 (4) hre =  
∆VBE

∆Vce
    

 

U6TZLo 

 

 

 

                                

 

 
 

લ. 
નફંય 

 
VCE  = ____Volt 

 
VCE  = ____Volt 

Ib  
ᶭA 

IC   

mA 
VBE 
Volt 

Ib  ᶭA IC   

mA 
VBE 
Volt 

1 
2 
3 
4 
5 
6 
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B - 4 h – પ્રાચો 
હતે ુ: સાભાન્મ ઈત્સર્જક ટ્રાન્સઝીસ્ટયની રાક્ષણીકતાઓ યથી h – પ્રાચરો નક્કી કયલા. 

સાધન : રયથ, લોલ્ટભીટય, એભીટય, ફેટયી લગેયે 

પ્રયોગ દ્ધતત : અકૃતતભા ંદળાાવ્મા પ્રભાણે PNP  ટ્રાન્સઝીસ્ટય ભાટે તલધતુ રયથ જોડાણ 

કયો. ઇનટુ તલબાગ પોયલડા ફમાસભા ંજોડાણ કયલાનુ ંહોઇ ફેટયી B1 મલૂ્મ ઓછુ ને 

અઈટટુ તલબાગ યીલસા જોડાણ ધયાલત ુ ંહોઇ ફેટયી B2 નુ ંમલૂ્મ ભોટંુ રો. 

ફેઝપ્રલાહ Ib નુ ંમલૂ્મ 200 ᶭA ગોઠલો. તથા કરેકટય લોલ્ટટેજ VC નુ ંમલૂ્મ 1 લોલ્ટના ક્રભભા ં

લધાયતા જાઓ. ને  IC નુ ંમલૂ્મ નોધો. તથા IC  →  VC નો અરેખ દોયો. 

VCE નુ ંમલૂ્મ ચ યાખી , VBE તથા Ib  ના મલુ્મો નોધો. ને Ib  →  VBE નો અરેખ દોયો. 
VF,[Bo 
   

         

                   

 

 

 

Remarks:               Teacher’s Signature 



B-5    UJT Physics Department, Sheth L. H. Science College, Mansa 

5lZ5Y ov          ;ZSL8 5lZRI ov 

   UJT = Uni Junction Trasister 

 

 

 

 

 

VJ,MSG SM9M ov 

V𝐵1𝐵2   = 2.0 V V𝐵1𝐵2   = 2.5 V  V𝐵1𝐵2   = 3.0 V  

IE mA VE  Volt IE mA VE  Volt IE mA VE  Volt 
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B-5  UJT 

C[T] ov  UJT GL ,F1Fl6STFGM VeIF; SZJMP 

;FWGM ov lJH 5lZ5YG]\ AM0"4 DL,L V[DL8Z4 JM<8DL8Z4 A[8ZL JU[Z[P 

5|IMU 5wWlT ov  

 s!f VFS'lTDF\ NXF"jIF 5|DF6[ 5lZ5YG]\ HM0F6 SZMP 

sZf V𝐵1𝐵2   JM<8[H VR/ ZFBMP 

s#f IE G]\ D}<I JWFZTF\ H. VE  G]\ D}<I GM\WMP IE G]\ D}<I JWFZTF\ SM. V[S lA\N]V[ VE  G]\ D}<I DCtTD YX[ T[   

GM\WMP VE  G]\ D}<I DCtTD Y. VRFGS 38X[ VF AFAT VF,[BDF\ 0M8[0 ,F.G £FZF NXF"J[, K[P 

s$f 8M\RG]\ D}<I 5LS JM<8[H TYF UT"G]\ D}<I J[,L JM<8[H TZLS[ VM/BFI K[P 

s5f V𝐵1𝐵2  GF\ VgI D}<I VR/ ,. 5|IMUG]\ 5]GZFJT"G SZMP 

s&f IE  → VE  GM VF,[B NMZMP 

 

IE  → VE  GM VF,[B  

 

 

 

Graph on page No: 

 

Remarks:- 

Teacher’s Signature 



C-1 OM8MJM<8LI ;[,YL 5|JFCLGM XMQF6F\S                               Physics Department, Sheth L. H. Science College, Mansa 
 

VJ,MSG SM9M ov 

 
VJ,MSG      

S|DF\S 

5|JFCL 
DFwIDGL 

HF0F.    

t   cm. 

BF,L5F+ DF8[ OM8M;[,YL 
D/T]\ DF.S|M V[DL8ZG]\ 

VJ,MSG                         

𝜃0  𝜇𝐴 

5|JFCL DFwIDDF\ Y.G[ OM8M;[, 
p5Z VF5FT YTF 5|SFXYL D/T]\  

DF.S|M V[DL8ZG VJ,MSG       

𝜃   𝜇𝐴 

 
𝜃0

𝜃
 

 

𝑙𝑜𝑔 
𝜃0

𝜃
 

1. 0.5     

2. 1.0    

3. 1.5    

4. 2.0    

5. 2.5    

6. 3.0    
  

U6TZL DF8[G]\ ;}+ ov    -F/ = 
𝐴𝐵

𝐵𝐶
 = 

𝑎

2.3026
        HIF\  a = XMQF6 VR/F\S K[P 

 

                                   ∴ 𝑎 = 2.3026 
𝐴𝐵

𝐵𝐶
    Per cm.        

U6TZL ov 
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C-1 OM8MJM<8LI ;[,YL 5|JFCLGM XMQF6F\S 

5|IMU ov  OM8MJM<8LI ;[,YL 5|JFCLGM XMQF6F\S XMWJMP 

;FWGM ov OM8MJM<8LI ;[,4 A[8ZL4 DF.S|M V[DL8Z4 ;FNM A<A4 OL<8Z4  AlC"UM/,[g;4 5|JFCL EZ[, SFRG]\ JF;6P 

5|IMU 5wWlT ov !P VF5[,F ;FWGM 5|DF6[ ;FWGMGL UM9J6L SZLG[ H~ZL  JLH5Y T{IFZ SZMP 

 ZP 5|JFCL EZJFGF 5F+G[ BF,L ZFBL AlC"UM/ ,[g;GL GLR[ UM9JMP ,[d5 RF,] SZL OM8M;[, p5Z 

5|SFX VF5FT SZL DF.S|M V[DL8Z  p5ZG]\ VJ,MSG 𝜃0 GM\WMP 

#P CJ[ SFRGF 5F+DF\ t p\0F. H[8,]\ 5|JFCL EZMP VG[ JF;6G[ T[GL D}/ HuIFV[ D}SL 5C[,F\GL DFOS 

OM8M;[, p5Z 5|SFX VF5FT SZL  DF.S|M V[DL8Z 5ZG]\ VJ,MSG   𝜃 GM\WMP H[ 𝜃0  SZTF\ VMK]\ CX[P 

H]NL H]NL 5F\R 5|JFCLGL HF0F. t DF8[ p5Z 5|DF6[ 5]GZFJT"G SZMP  TNVG]~5 VFJT"G 𝜃 GM\WMP 

NZ[S JBTGF\ VJ,MSGM VJ,MSG SM9FDF\ GM\WMP  

$P   VJ,MSG SM9F 5ZYL 𝑙𝑜𝑔
𝜃0

𝜃
  →  t GM VF,[B NMZMP                                                                                                                                                                                                                                                                                                                  

               𝑙𝑜𝑔
𝜃0

𝜃
                                                                                                                                                                   

                             -F/ = 
𝐴𝐵

𝐵𝐶
 = 

 

 

 

5lZ6FD ov 5|JFCLGM XMQF6F\S   a = _______ per cm. 

 

U|FO 5[.H G\ ov ______ 

 

 

 

 

Remarks: - 

 

Teacher’s Signature 



C-2 .,[8=MG lJJT"G 5[8G"             Physics Department, Sheth L. H. Science College, Mansa 
 

VJ,MSG GM\W ov 

!P 5|J[US lJEJ   V = 100  KV 

ZP  S[D[ZFGL ,\AF.  L = 60  cm. 

#P .,[P lSZ6FJ,LGL TZ\U ,\AF. 𝜆  = 0.0387 A
0
 

$. 8=FJ[,L\U DF.S|M:SM5GL ઘતુમ મા શક્તત = મખુ્ય સ્કેના ફે કાા વચ્ચેનુું અંતર   = _________ = _________ સેમી.  

      ગૌણ સ્કેના કુ કાાની સુંખ્યા  
 

VJ,MSG SM9MP 
 

 
J,IMGM 

S|D 

8=FJ[,L\U DF.S|M:SM5GF  
VJ,MSG 

 
J,IMGF    jIF;       

D =X1~X2 

VF\TZ   ;DT,   
V\TZF, 

𝑑 =
2𝜆𝐿

𝐷
  𝐴0 

 

d
2
 

 

N 

 

a
2 
= Nd

2
 

 

(h,k,l) 
0FPAFP     

X1 cm. 

HP AFP     

X2 cm. 

3      3   

4      4   

5      8   

6      11   

7      12   

8      16   

9      19   

 
U6TZL 

;Z[ZFX  a
2   

=  

 

,[8LS VR/F\S  a = 
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C-2 .,[8=MG lJJT"G 5[8G" 
 
C[T] ov     .,[8=MG lJJT"G 5[8G"GM VeIF; SZJM VG[ 3GGM ,[8L; VR/F\S XMWJMP 
 
;FWGM ov  .,[8=MG lJJT"G 5[8G"4 8=FJ[,L\U DF.S|M:SM54 ,[g; JU[Z[P 
 
5|IMU 5wWlT ov !P 8=FJ[,L\U DF.S|M:SM5GL ;FD[ :8[g0 5Z .,[8=MG lJJT"G 5[8G" G[ UM9JMP 

ZP 8=FJ[,L\U DF.S|M:SM5G[ 0FAL AFH]GF GJDF J,I 5Z OMS; SZL VJ,MSG GM\WMP 
#P tIFZAFN VFJTF VF9DF4 PPPPPPPP4 +LHF J,I 5Z S|M; JFIZ OMS; SZLG[  VJ,MSG  

VJ,MSG SM9FDF\ GM\WMP 
$P 8=FJ[,L\U DF.S|M:SM5G[ HD6L AFH]GF S|lDS +LHF4 RMYF4 PPPPPPPPPP4 GJDF J,I 5Z S|M; 

JFIZ UM9JLG[  SZLG[  VJ,MSG  VJ,MSG SM9FDF\ GM\WMP 

5P NZ[S J,IGM jIF; D = x2 ~ x1 XMWM  VG[ VJ,MSG SM9FDF\ GM\WMP 

&P (h, k, l) 5ZFJT"S ;DT,M JrR[GM V\TZF,  (d) GLR[GF ;}+YL U6MP  
 

           𝑑 =
2𝜆𝐿

𝐷
    𝐴0     HIF\  λ = .,[P lSZ6FJ,LGL TZ\U ,\AF.4 D = J,IGM jIF; 

VG[  

                                        L =  S[D[ZFGL ,\AF.sOM8MU|FOLS lO<D VG[ GD}GF JrR[G]\ V\TZf   
 
 

5lZ6FD ov   ,[8LS VR/F\S  a = _________  𝐴0      

 
 
 
 
 
 
 

 

 

 

 

 

 

 

Remarks: - 

 Teacher’s Signature 



C-3 D[S;J[,  lA|H           Physics Department, Sheth L. H. Science College, Mansa 

 

;ZSL8 ov 

;ZSL8 5ZLRI 

 A.F. O. → VMl0IM O|LSJg;L VM:;L,[8Z         

  L → .g0S8Z 

 H. P. →  C[0 OMG                                                                     

C  →  J[ZLV[A, S[5[;L8Z 

L1 GM VJZMW  RL =  _____ ohms 

L2 GM VJZMW  RL =  _____ ohms 

L1  VG[  L2  z[6L HM0F6 DF8[ GM VJZMW      =  _____ 

ohms 

L1  VG[  L2   ;DF\TZ HM0F6 DF8GM VJZMW  =  _____ 

ohms 
 

 
 

VJ,MSG SM9M ov 

;ZSL8DF\ 
HM0[,]\ U]\R/]\ 

VPGP R1       
VMCd; 

R2      
VMCd; 

R3     
VMCd; 

r = R1 - RL     
VMCd; 

C       
O[Z[0[ 

L=R1R2C 
C[G|L 

;Z[ZFX 

L  C[G|L 

L1 1 200 200 200     

2 300 300 300    

3 400 400 400    

L2 1 200 200 200     

2 300 300 300    

3 400 400 400    

L1 VG[  L2 

z[6L HM0F6 

1 200 200 200     

2 300 300 300    

3 400 400 400    

L1   VG[ L2 

;DF\TZ HM0F6 

1 200 200 200     

2 300 300 300    

3 400 400 400    

VJ,MSGM p5ZYL .g0S8g;GF z[6L HM0F6 VG[ ;DF\TZ HM0F6GF lGIDM GLR[GF ;}+YL ;FlAT SZMP 

!P  z[6L HM0F6 DF8[     L = L1 + L2 

ZP  ;DF\TZ HM0F6 DF8[  L = 
𝐿1𝐿2

𝐿1+ 𝐿2
 

U6TZL ov 

 

 

 

 

 



Date:                                     15 

 

C-3 D[S;J[,  lA|H 

C[T] :- D[S;J[,  lA|HYL VFtD 5|[Z6F\S V\S XMWJMP VG[ .g0S8g;GF z[6L HM0F6 T[DH ;DF\TZ HM0F6GF lGIDM ;FlAT 

SZJFP 

;FWGM :- A. F. O. , C[0 OMG4 A[ .g0S8Z L1, L24 VJZMW 5[8LVM R1, R2, R3,TYF r JU[Z[P 

 

5|IMU 5wWlT :- !P VFS'lTDF\ NXF"jIF 5|DF6[ ;ZSL8 HM0MP 

ZP A|LHGL RFZ[ XFBFVMDF\ VMCDLS VJZMW R1 = R2 = R3 = r +.g0S8ZVJZMWRL = 200 

VMCd;ZFBMP 

#P A. F. O. DF\ VFJ'lT 1KHz  ZFBL RF,] SZMP VG[ C GF D}<IDF\ O[ZOFZ SZLG[ V[JL ZLT[ UM-JM S[ 

H[YL JM<8DL8ZDF\ VMKFDF\ VMKM JM<8[H YFIP 

                        $P VF 5|DF6[ RFZ XFBFVMDF\ VG]S|D[ 300, 400, …. VMCd; VJZMW ZFBL p5Z 5|DF6[ 5|IMU SZL  

T[GM    VFtD5|Z6F\S Ll XMWMP  

5P ALHF .g0S8Z DF8[ p5Z 5|DF6[ 5|IMU SZL T[GM VFtD5|Z6F\S  L2 XMWMP 

&P CJ[ A\G[ .g0S8ZG[ VG]S|D[ z[6LDF\ VG[ ;DF\TZ HM0L T[GL lS\DT XMWMP 

*P  L = R1R2C ;}+YL  L U6MP 
U6TZL ov 

 

 

 

 

 

 

 

 

 

 

 

5lZ6FD ov 

Remarks: - 

Teacher’s Signature 



C-4 O]ZLIZ 5'yYSZ6 (Fourier Analysis)       Physics Department, Sheth L. H. Science College, Mansa 

 

 
8[A, G\AZv! GM pS[, v 
 

X
0 

sin x sin2x cosx cos2x f(x) f(x) sinx f(x)sin2x f(x)cos x f(x)cos2x 
0

0 0.000 0.000 1.000 1.000 2.34 0.000 0.000 2.340 2.340 

30
0 0.500 0.870 0.870 0.500 3.01 1.505 2.619 2.619 1.505 

60
0 0.870 0.870 0.500 -0.500 3.69 3.210 3.210 1.845 -1.845 

90
0 1.000 0.000 0.000 -1.000 4.15 4.150 0.000 0.000 -4.150 

120
0 0.870 -0.870 -0.500 -0.500 3.69 3.210 -3.210 -1.845 -1.845 

150
0 0.500 -0.870 -0.870 0.500 2.20 1.100 -1.914 -1.914 10100 

180
0 0.000 0.000 -1.000 1.000 0.83 0.000 0.000 -0.830 0.830 

210
0  -0.500 0.870 -0.870 0.500 0.51 -0.255 0.444 -0.444 0.255 

240
0 -0.870 0.870 -0.500 -0.500 0.88 -0.766 0.766 -0.440 -0.440 

270
0 -1.000 0.000 0.000 -1.000 1.09 -1.090 0.000 0.000 -1.090 

300
0 -0.870 -0.870 0.500 -0.500 1.19 -1.035 -1.035 0.595 -0.595 

330
0 -0.500 -0.870 0.870 0.500 1.64 -0.820 -1.427 1.427 0.820 

∑     25.22 9.209 -0.547 3.353 -3.115 
  

     CJ[    a0 = 2× Mean of f(x)  =  2 × 
25.220

12
 = 4.203 

            a1 = 2× Mean of f(x) cos x  =  2 × 
3.353

12
 = 0.559 

            a2 = 2× Mean of f(x) cos 2x =  2 × 
−3.115

12
 = - 0.519   

            b1 = 2× Mean of f(x) sinx =   2 × 
9.209

12
 = 1.535   

            b2 = 2× Mean of f(x) sin2x  =   2 × 
−0.547

12
 = -0.091 

      DF8[ O]ZLIZ z[6L   

          f(x) = 
𝑎0

2
 + a1cosx + a2cos2x + ------- + b1sinx + a2sin2x + ------ 

          f(x) = 2.1015 + 0.559cosx – 0.519cos2x + ------- + 1.535sinx – 0.091sin2x + ------      

Ans  

 
8[A, G\AZvZ  
 

x 30
0
 60

0
 90

0
 120

0
 150

0
 180

0
 210

0
 240

0
 270

0
 300

0
 330

0
 360

0
 

F(x) 7.976 8.026 7.204 5.676 3.674 1.764 0.552 0.262 0.904 2.492 4.736 6.824 

 
lJWFYL"VMV[ 8[A, G\AZvZ DF8[ p5Z D]HA O]ZLIZ z[6L  HFT[ D[/JJLP 
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C-4 O]ZLIZ 5'yYSZ6 (Fourier Analysis) 
C[T] ov VF5[, VJ,MSGM DF8[ O]ZLIZ z[6L D[/JJLP 
 

  S[8,LSJFZ lJW[IG[ ;}+GF :J~5DF\ VF5JFDF\ VFJT]\ GYL 5Z\T] VF,[B S[ VG]~5 lS\DTGF SM9F :J~5[VF5JFDF\ 
VFJ[ K[P SM. lJW[IGL RMSS; lS\DT VG[ :JT\+ R,GL DNNYL lJW[IGL O]ZLIZ z[6L D[/JJFGL 5|lS|IFG[ 

VFJTL"IsCFDM"lGSf 5'yYSZ6 SC[ K[P H[ DF8[ O]ZLIZ VR/F\SM  a0,  a1 ,  a2 , b1 , b2  GF ;}+M VF5[,F K[P 

 
GLR[GF 8[A,DF\ VF5[,F lJW[I DF8[ O]ZLIZ z[6L D[/JMP 
 
8[A, G\AZv! 

x 0
0 

30
0
 60

0
 90

0
 120

0
 150

0
 180

0
 210

0
 240

0
 270

0
 300

0
 330

0
 

F(x) 2.34 3.01 3.69 4.15 3.69 2.20 0.83 0.51 0.88 1.09 1.19 1.64 

 
 

 
  O]ZLIZ z[6L XMWJFG]\ ;DLSZ6 ov 

  f(x) = 
𝑎0

2
 + a1cosx + a2cos2x + ------- + b1sinx + a2sin2x + ------ 

   HIF\  O]ZLIZ VR/F\SMGF  ;}+Mov 

    (1)   a0  =  
1

𝜋
  𝑓 𝑥 𝑑𝑥

2𝜋

0
 = 2 

 1

2𝜋−0
  𝑓 𝑥 𝑑𝑥

2𝜋

0
            𝑀𝑒𝑎𝑛 =    

 1

𝑎−𝑏
  𝑓 𝑥 𝑑𝑥

𝑏2𝜋

𝑎
  

           a0 = 2× Mean of f(x)   (0, 2π) DF\ 

    (2)   an  =  
1

𝜋
  𝑓 𝑥  𝑐𝑜𝑠 𝑛𝑥 𝑑𝑥

2𝜋

0
 = 2 

 1

2𝜋−0
  𝑓 𝑥  𝑐𝑜𝑠 𝑛𝑥 𝑑𝑥

2𝜋

0
 

            an = 2× Mean of f(x) cos nx   (0, 2π) DF\ 

    (3)   bn  =  
1

𝜋
  𝑓 𝑥  𝑠𝑖𝑛 𝑛𝑥 𝑑𝑥

2𝜋

0
 = 2 

 1

2𝜋−0
  𝑓 𝑥  𝑠𝑖𝑛 𝑛𝑥 𝑑𝑥

2𝜋

0
 

            bn = 2× Mean of f(x) sin nx   (0, 2π) DF\ 

   HIF\ (a1 cos x + b1 sin x) G[ O]ZLIZ z[6LGF  D}/E}T S[ 5|YD CFDM"lGS  SC[JFI K[P  

               (a2 cos 2x + b2 sin 2x) G[ O]ZLIZ z[6LGF  lôlTI  CFDM"lGS  SC[JFI K[P 

 
 
 
 
 
5lZ6FDov 8[A, G\AZvZ DF8[  O]ZLIZ z[6L 
  

      f(x) = 

 

 

 

 

 

Remarks: - 

 

Teacher’s Signature 



 

  

 a0 = 2× Mean of f(x) =   

            a1 = 2× Mean of f(x) cos x =   

            a2 = 2× Mean of f(x) cos 2x =   

            b1 = 2× Mean of f(x) sinx =    

            b2 = 2× Mean of f(x) sin2x =   

       
DF8[ O]ZLIZ z[6L   

          f(x) = 
𝑎0

2
 + a1cosx + a2cos2x + ------- + b1sinx + a2sin2x + ------ 

 

          f(x) = ____+_____cosx – _____cos2x + ------- + ____sinx – ____ sin2x +  --       
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

X
0 

sin x sin2x cosx cos2x f(x) f(x) sinx f(x)sin2x f(x)cos x f(x)cos2x 
          

          

          

          

          

          

          

          

          

          

          

          

∑          
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C - 5  5|JFCL ,[g;                    Physics Department, Sheth L. H. Science College, Mansa

f (1) 

(2) 

(3)

=_____

Fw (1) 

(2) 

(3)

=_____

fw=

w

w

Ff

Ff





fw = __________

Fl (1) 

(2) 

(3)

=_____

fl=

l

l

Ff

Ff



  

Fl = __________

nl= [( fw/fl) * (nw-1) ]+1 

nw = 1.33

 

U6TZL 
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C - 5  5|JFCL ,[g;                   

 

f

f 

 

(1) 

  (2) 

 (3) 

 (4) 

 (5) 

(6) 

(7) 

 

 

 

 

Remarks: 

             Teacher’s Signature



Sem - 4 

A-1 S[<;F.8 l5|hD                 Physics Department, Sheth L. H. Science College, Mansa

 

VJ,MSGM ov 

s!f :5[S8=MDL8ZGF :S[,GL ,PDFPXP = D]bI :S[,GF V[S SF5FG]\ D}<I      = ______ = ______ lDGL8P 

               JlG"IZ :S[,GF S], SF5FGL ;\bIF             
sZf V;FDFgI lSZ6 DF8[ ov 

      ,3]TD lJR,G l:YlT JBTG]\ VJ,MSG 𝜃1 = _______ 

      8[l,:SM5G]\ ;LW]\ VJ,MSG 𝜃2 = ________ 

        ∴ ,3]TD lJR,G SM6 𝛿𝑀𝐸 =  𝜃1~ 𝜃2 = _________ 

s#f ;FDFgI lSZ6 DF8[ ov 

       ,3]TD lJR,G l:YlT JBTG]\ VJ,MSG 𝜃1
′ = _______ 

      8[l,:SM5G]\ ;LW]\ VJ,MSG 𝜃2
′ = ________ 

        ∴ ,3]TD lJR,G SM6 𝛿𝑀𝑂 =  𝜃1
′ ~ 𝜃2

′ = _________ 

GM\W ov VCL  𝛿𝑀𝑂> 𝛿𝑀𝐸  YX[P T[YL  𝜂𝑂 >  𝜂𝐸  YX[P 

 

 

 

 

 

 

 

 

 

 

 

       

 



 Sem – 4                 19 

Date:                         

A-1 S[<;F.8 l5|hD 

C[T] ov  VF5[, l£JlS|EJG SFZS S[<;F.8GF\ l5|hD DF8[ ;FDFgI VG[ V;FDFgI lSZ6M DF8[GF JlS|EJGF\SM GSSL SZJFP 

;FWGM ov :5[S8=MDL8Z4 S[<;F.8 l5|hD4 ;Ml0ID ,[d54 :5LZL8 ,[J,4 D[uGLOFIZ4 JU[Z[P 

5|IMU 5wWlT ov   

5|YD G[+SFRGM S|M; JFIZ :5Q8 SZMP tIFZ AFN 8l,:SM5G[ N}ZGL J:T] ;FD[ UM9JL N'Q8L :YFGO[N N}Z SZMP tIFZ 

AFN SM,LDL8ZGL :,L8G[ ;Ml0ID ,[d5GF 5|SFXYL 5|SFXLT SZL VG[ 8[l,:SM5G[ :,L8 ;FD[ UM9JMP CJ[ SM,LDL8ZGF :S|]G[ 

O[ZJL V[JL ZLT[ UM9JM S[ H[YL SM,LDL8ZGL :,L8 ;FY[ S|M;JFIZGM N'Q8L:YFG E[N N}Z YFIPl5|hD 8[A,G[ l:5ZL8 ,[J,YL 

,[J,L\U SZMP CJ[ l5|hD8[A, p5Z S[<;F.8 l5|hD D]SL V[JL l:YlTDF\ UM9JM S[ H[YL l5|hDGL ALHL AFH]V[YL HMTF\ 

l:,8GF A[ 5|lTlA\A N[BFIP CJ[ l5|hD8[A,G[ 5lZE|D6 VF5L 5C[,F\ ;FDFgIsO- lSZ6f lSZ6YL AGTF l:,8GF\ 

5|lTlA\AG[ ,3]TD lJR,G :YFG 5Z ,FJL ,3]TD lJR,G SM6 DF5MP 

 CJ[ V;FDFgI s E- lSZ6 f lSZ6YL AGTF l:,8GF\ 5|lTlA\AG[ ,3]TD lJR,G :YFG 5Z ,FJL ,3]TD lJR,G 

SM6 DF5MP CJ[ GLR[GF ;}+ 5ZYL   𝜂𝑂   VG[  𝜂𝐸  XMWMP 

s!f  𝜂𝑂 =
𝑠𝑖𝑛  

𝐴+𝛿𝑀𝑂
2

 

𝑠𝑖𝑛
𝐴

2

 

sZf  𝜂𝐸 =
𝑠𝑖𝑛  

𝐴+𝛿𝑀𝐸
2

 

𝑠𝑖𝑛
𝐴

2

 

5lZ6FD ov 

 

 

 

 

 

 

 

 

 

Remarks:- 

Teacher’s Signature 
 



A-2 l0O|[SXG U|[8LUGL lJE[NG XlST           Physics Department, Sheth L. H. Science College, Mansa 

 
 

VJ,MSGM  ov    s!f  :5|S8=MDL8ZGL ,P DFP XP = D]bI :S[,GF V[S SF5FG]\ D}<I      = ______ = ______ lDGL8P 

            JlG"IZ :S[,GF S], SF5FGL ;\bIF 
 

   sZf  VF5[, 5|SFXGL TZ\U ,\AF. λ1 = 5890 × 10−8   
cm

 
VG[  λ2 = 5896 

  × 10−8 cm
 

       ∴  ;Z[ZFX λ = 5893
 × 10−8 cm

   
VG[  dλ = 6 × 10−8 cm 

   
VJ,MSG SM9M ov  
 

J6"58

GM S|D     

n 

:5|S8=MDL8ZGF 

VJ,MSG 

lJJT"G  

SM6   

𝜃 =
𝛼1~ 𝛼2

2
 

sin 𝜃 U|[8L\U B\0       

e =  
𝑛𝜆

sin 𝜃
 

cm 

Cos𝜃 = 

sin(90-𝜃) 
;CFIS 

Z\W| 
sl:,8fGL 
5CM/F. 

𝑎 cm 

𝑏 =
𝑎

𝑐𝑜𝑠𝜃
 

 

cm 

5|FIMlUS 

lJE[NG 
XlST 
𝑛𝑏

𝑒
 

;{wWF\lTS 

lJE[NG 
XlST 

𝜆

𝑑𝜆
 

0FAF  

 𝛼1 

HAF     

 𝛼2 

1 

 

          

2 

 

         

 

U|[8L\U B\0   e  G]\ ;Z[ZFX D}<I =________ 

U6TZL DF8[GF ;}+M VG[ U6TZL ov 

s!f U|[8L\U B\0       e =  
𝑛𝜆

sin 𝜃
  = 

 

sZf 𝑏 =
𝑎

𝑐𝑜𝑠𝜃
 = 

 

s#f 5|FIMlUS lJE[NG XlST =  
𝑛𝑏

𝑒
 =       

 

                             

s$f ;{wWF\lTS lJE[NG XlST =  
𝜆

𝑑𝜆
= 

                   

 

 



Date:               20 

A-2 l0O|[SXG U|[8LUGL lJE[NG XlST 

C[T]  ov   l0O|[SXG U|[8L\UGL lJE[NG XlST XMWJLP 

;FWGM ov  U|[8L\U4 :5|[S8=MDL8Z4 l5|hD4 :5lZ8 ,[J,4 ;Ml0ID ,[d54 ;CFIS :,L84 D[uGLOF.\U u,F; JU[Z[P 

5|IMUGL ZLT ov  

      :5|S8=MDL8ZG[ ;Ml0ID ,[d5 ;FD[ D}SL SM,L DL8ZGL :,L8 AZFAZ UM9JMP  S[  H[YL 5|SFX IMuI ZLT[ 5;FZ YFIP 
tIFZAFN l5|hD 8[A,G]\ :5LZL8 ,[J, J0[ ,[J,L\U SZMP l5|hD 8[A, p5Z l5|hD  UM9JMP VG[ ;]:8ZGL ZLT J0[  
:5|S8=MDL8ZG[ ;DF\TZ lSZ6M DF8[ UM9JMP  

 CJ[ U|[8L\UG[ D}SIF AFN 8[,L:SM5G[ ;LWF VJ,MSGYL 90
0
 pD[ZLG[ VYJF AFN SZLG[ SM,LDL8ZG[ ,\A UM9JMP 

8[,L:SM5G[ OMS; SZLG[ U[|8L\UG[ V[JLZLT[ UM9JM S[ H[YL :,L8G]\ 5ZFJTL"T 5|lTlA\A 8[,L:SM5GF S|M;JFIZ 5Z ZRFIP VF 

JBT[ U|[8L\U SM,LDL8ZYL 45
0
 B}6[ CX[P CJ[ l5|hD 8[A,G[ 45

0
 5lZE|D6 V[JL ZLT[ VF5M S[ U|[8L\U SM,LDL8ZG[ ,\A AG[P 

VCL\ l5|Hd 8[A,G[ :S|]YL l:YZ SZL NMP 

CJ[ 8[,L:SM5G[ U|[8L\U ;FD[ ,FJL :,L8G]\ ;LW]\ VJ,MSG ,MP CJ[ 8[,L:SM5G[ 0FAL AFH]  O[ZJL 5|YD VG[ ALHF 
S|DGF J6"58GL A[ A[ Z[BFVM 5Z S|M; JFIZ UM9JL VJ,MSG GM\WMP VFH ZLT[ 8[,L:SM5G[ HD6L AFH] ,. H. p5Z 

5|DF6[ 5|YD VG[ ALHF J6"58G]\ VJ,MSG GM\WM VG[ T[ p5ZYL 𝜃  XMWMP  e  sin 𝜃  =   nλ  ;}+YL  e  U6MP 

CJ[ VF5[, VMShL,ZL :,L8G[ 8[,L:SM5GF J:T]SFR VFU/ HS0L VG[ 0FAL S[ HD6L AFH]GF 5|YD S|DGF J6"58 

5Z ,. HFVMP 5|YD  VMShL,ZL :,L8G[ 5}ZL BM,L GFBMP CJ[ VF :,L8GL 5CM/F. WLD[ WLD[ V[JL ZLT[ 38F0M S[ H[YL 

5L/L 0A,[8 sA[ :,L8f l;\U, Y. HFIP VF JBTGL :,L8GL 5CM/F. GM\WMP T[ 5|DF6[ ALHF S|DGF J6"58 DF8[ 56 

:,L8GL 5CM/F. XMWMP b = 
𝑎

𝑐𝑜𝑠𝜃
  ;}+YL  b TYF p5Z ATFjIF 5|DF6[  e  XMWL 5|FIMlUS  lJE[NGXlST VG[ ;{wWF\lTS 

lJE[NGXlST  
𝜆

𝑑𝜆
   56 U6TZL SZL XMWMP   

 

5lZ6FD ov  

s!f ;Z[ZFX 5|FIMlUS lJE[NG XlST =  
𝑛𝑏

𝑒
 = __________                             

sZf ;{wWF\lTS lJE[NG XlST =  
𝜆

𝑑𝜆
=   __________ 

 

 

 

 

 

Remarks:- 

Teacher’s Signature 
 



A-3 V[S :,L8 J0[ lJJT"G             Physics Department, Sheth L. H. Science College, Mansa 

VJ,MSG GM\W ov  s!f  :5|S8=MDL8ZGL ,P DFP XP = D]bI :S[,GF V[S SF5FG]\ D}<I      = ______ = ______ lDGL8P 

                JlG"IZ :S[,GF S], SF5FGL ;\bIF 
 

                  sZf DF.S|M:SM5GL ,P DFP XP =    D]bI :S[,GF V[S SF5FG]\ D}<I      =______ = ______ ;[DLP 
                  JlG"IZ :S[,GF S], SF5FGL ;\bIF 

VJ,MSG SM9M ov   

SF/F 58FGM S|DF\S  

n 

5|SFX ZlCT 58FGF 8[l,:SM5GF\ VJ,MSGM 
𝜃 =

𝛼 − 𝛽

2
 𝜆 =

𝑎𝑠𝑖𝑛𝜃

𝑛
 

cm 

;Z[ZFX  

λ  cm HD6L AFH] 𝛼 0FAL AFH] 𝛽 

5C[,M SF/M 58M  n = 1 

 

∝1 = 𝛽1=  𝜃1 =  λ1 =  

ALHM SF/M 58M   n = 2 

  
∝2= 𝛽2= 𝜃2 = λ2 = 

+LHM SF/M 58M   n = 3 

 
∝3= 𝛽3=  𝜃3 = λ3 = 

 

:,L8GL 5CM/F.  𝒂 XMWJF DF8[ ov 

:,L8GF V[S K[0F 5ZG]\ DF.S|M:SM5G]\ VJ,MSG  𝑎1 = _______  cm 

:,L8GF V[S K[0F 5ZG]\ DF.S|M:SM5G]\ VJ,MSG  𝑎2 = _______  cm 

 

                 ∴ :,L8GL 5CM/F.  𝑎 = 𝑎1 − 𝑎2 = _______ cm 

 
U6TZL DF8[G]\ ;}+ VG[ U6TZL ov 

V[S Z\UL 5|SFXGL TZ\U,\AF.  𝜆 =
𝑎𝑠𝑖𝑛𝜃

𝑛
   cm 

∴     λ1   =  

 

 

∴     λ2   =  

 

 

∴     λ3   =  

 

 

;Z[ZFX TZ\U,\AF.  λ = 
𝜆1+𝜆2+𝜆3

3
 = 

 

 



Date:                21 

A-3 V[S :,L8 J0[ lJJT"G 

C[T] ov V[S :,L8GF lJJT"GYL TZ\U ,\AF. XMWJLP 

;FWGM ov :5[|S8=MDL8Z4 l:,84 ;M0LID ,[d5P 

5|IMUGL  ZLT ov  

s!f ;]:8ZGL ZLT J0[ :5|[S8=MDL8ZGF SM,LDL8Z TYF 8[,L:SM5G[ ;DF\TZ lSZ6M DF8[ OMS; SZMP             
:5|[S8=MDL8ZGF l5|hD 8[A,G[ ;Dl1FlTH AGFJM[P 8[l,:SM5GF K[N TFZG[ AZFAZ OMS; SZMP sZf :5|[S8=MDL8ZGL l:,8G[ 
;Ml0ID ,[d5 5|SFXLT SZMP tIFZAFN :5|[S8=MDL8ZGF l5|hD 8[A, 5Z VFJ[,L l:,8 UM9JMP CJ[ 8[,L:SM5DF\YL HMTF\ T[DF\ 
S|lDS 5|SFXLT VG[ 5|SFX ZlCT ;DF\TZ 58F N[BFX[P CJ[ l:,8G[ VF3L 5FKL B;[0LG[ TYF T[G[ ;C[H 5CM/L S[ ;F\S0L SZLG[ 
XSI T[8,F :5Q8 58FVM D[/JMP s#f CJ[ DwIJTL" 5|SFX 58FGL HD6L AFH]  5ZGF VG]S|D[ 5C[,F\4 ALHF VG[ +LHF 5|SFX 

ZlCT 58F p5Z 8[,L:SM5GM pwJ" K[N TFZ ZC[ T[D 8[,L:SM5G[ UM9JLG[ T[GF VJ,MSGM  𝛼  GM\WMP 
tIFZAFN  DwIJTL" 5|SFlXT 58FGL 0FAL AFH] 5ZGF VG]S|D 5C[,F4 ALHF VG[ +LHF 5|SFX ZlCT 58F p5Z 

8[,L:SM5GM pwJ" K[N TFZ ZC[ T[D 8[,L:SM5G[ UM9JLG[ 8[,L:SM5GF JGL"IZGF VJ,MSGM 𝛽 GM\WMPs$f lJJT"G SM6  𝜃  

XMWMPs5f  CJ[ DF.S|M:SM5GL DNNYL l:,8GL 5CM/F.  𝑎 DF5MP 

 
5lZ6FD ov 
 

V[S Z\UL 5|SFXGL TZ\U,\AF.  𝜆  = ___________ cm. 

 

 

 

 

 

 

 

 

 

  

 

 

Remarks:- 

Teacher’s Signature 



A-4 V[S 5FlZDFl6S 5ZDF6]\ DF8[ OMGMGGM lJEFHG ;A\W        Physics Department, Sheth L. H. Science College, Mansa 

VJ,MSG SM9M :  𝜋 = 3.14  ,MP  sZ[0LIGDF\ U6TZL SZMPf 𝑘 GL U6TZL DF8[ 𝑘𝑎 GL WG lS\DT ,MP  

 

U6TZL ov 

(1) OMGMGGM lJEFHG ;A\W 𝑤 = 𝐴 𝑠𝑖𝑛 𝑘𝑎/2      HIF\  𝐴 = 2  
𝑓

𝑚
 

1

2
  ………… (1) 

 
 

 

 

 

 

(2) ;D}C J[U   𝑣𝑔 = 𝐵𝑐𝑜𝑠 𝑘𝑎/2     HIF\  𝐵 =  
𝑓

𝑚
 

1

2
a       …… . . ……… (2) 

 
 

 

 

 

 

(3) S/F J[U 𝑣𝑝 =
𝑤

𝑘
                                                        ……………………… . .  (3) 

 

 

 

 

Sr. 

No. 

 

 

𝑘𝑎 𝑘𝑎 𝑘𝑎

2
 

 sin(𝑘𝑎/2)  cos(𝑘𝑎/2) 

𝐴 sin(𝑘𝑎/2)  

× 1013 

𝑤 = 

= 

4.27 sin(𝑘𝑎/2)  

× 105 

𝑉𝑔= 

𝐵𝑐𝑜𝑠(𝑘𝑎/2)  
= 

9× cos(𝑘𝑎/2) 
× 108 

𝑘= 
𝑘𝑎

𝑎
 

= 𝑘𝑎/4.22 

𝑉𝑝= 
𝑤

𝑘
×

105 

1 -1.0 𝜋         

2 -0.8 𝜋         

3 -0.6 𝜋         

4 -0.4 𝜋         

5 -0.2 𝜋         

6 0.0 𝜋         

7 0.2 𝜋         

8 0.4 𝜋         

9 0.6 𝜋         

10 0.8 𝜋         

11 1.0 𝜋         

12 1.2 𝜋         

13 1.4 𝜋         

14 1.6 𝜋         

15 1.8 𝜋         

16 2.0 𝜋         



Date:               22 

A-4 V[S 5FlZDFl6S 5ZDF6]\ DF8[ OMGMGGM lJEFHG ;A\W 

C[T] ov  S[<SI],[8ZGL DNNYL V[S 5FlZDFl6S 5ZDF6]\ X'\B,F DF8[ OMGMGGF lJEFHG ;A\WGM VeIF; SZJMP 

Theory:-  
 3G VJ:YF E{FlTSXF:+DF\ TD[ OMGMGGF V[S 5FlZDFl6S 5ZDF6]\ X'\B,FGF NM,GMGM VeIF; SZ[,M K[ T[ D]HA 
OMGMGGM lJEFHG ;A\W4 ;D}C J[U VG[ S/F J[UGF ;}+M GLR[ D[HA K[P 

(1) OMGMGGM lJEFHG ;A\W 𝑤 = 2  
𝑓

𝑚
 

1

2  𝑠𝑖𝑛 𝑘𝑎/2      

𝑤 = 𝐴 𝑠𝑖𝑛 𝑘𝑎/2                  HIF\  𝐴 = 2  
𝑓

𝑚
 

1

2
  ………… (1) 

(2) ;D}C J[U   𝑣𝑔 =
𝑑𝑤

𝑑𝑘
=  

𝑓

𝑚
 

1

2
𝑎 𝑐𝑜𝑠 𝑘𝑎/2      

𝑣𝑔 = 𝐵𝑐𝑜𝑠 𝑘𝑎/2     HIF\  𝐵 =  
𝑓

𝑚
 

1

2
a       …… . . ……… (2) 

(3) S/F J[U 𝑣𝑝 =
2

𝑘
 

𝑓

𝑚
 

1

2  𝑠𝑖𝑛 𝑘𝑎/2                 

𝑣𝑝 =
𝑤

𝑘
                                     ……………………… . .  (3) 

U6TZL ov 

V[S 5FlZDFl6S ;]Z[B X'\B,F DF8[ V[SD ;[,  ‘a’ GL ,\AF. V[8,[ S[ ,[8L;G]\ 5\GZFJT"G V\TZ K[P T[YL ‘a’ VR/ 

ZC[ K[ T[G[ ,[8L; VR/F\S SC[ K[P T[YL 5|YD lA|IJFG hMG DF8[GL Z[\H  −
𝜋

𝑎
≤ 𝑘 ≤

𝜋

𝑎
 = −𝜋 ≤ 𝑘𝑎 ≤ 𝜋P T[YL  𝜋 GF 

U]6F\SDF\  𝑘𝑎  G[ AN,L G[ ;DLSZ6  (1), (2), (3) GM p5IMU SZLG[ OMGMGGM lJEFHG ;A\W4 ;D}C J[U VG[ S/F J[UGL 
U6TZL SZJFDF\ VFJ[ K[P 

pNFCZ6 ~5[ ;M0LID (Na) 5ZDF6]\ GF V[S 5FlZDFl6S  X'\B,F DF8[   

,[8L; VR/F\S  𝑎 = 4.22 × 10−8  cm. 

5ZDF6] N/  𝑚 = 23 × 1.67 × 10−24  gm = 38.41 × 10−24  gm. 

;\UT A/ VR/F\S  𝑓 = 1.75 × 104   0F.G/;[DLP 

VJ,MSG SM9F 5ZYL  (1) 𝑤 → 𝑘𝑎  (2) 𝑣𝑔 → 𝑘𝑎 (3) 𝑣𝑝 → 𝑘𝑎 GF U|FO NMZMP H[ GLR[ D]HAGF CX[P 

(1) 𝑤 → 𝑘𝑎       (2) 𝑣𝑔 → 𝑘𝑎       (3) 𝑣𝑝 → 𝑘𝑎 

          
 

 

 

 

Remarks: 

Teacher’s Signature 
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B – 1  FET               Physics Department, Sheth L. H. Science College, Mansa 

;ZSL8 ov 
 
 
 
 
 
 
 
 
 
 
 

VJ,MSG SM9M v ! ov  0=[.G ,F1Fl6STF 

VDS   JM<8  VGS = - 0.6 JM<8 VGS = - 0.8 JM<8 VGS = - 1.0 JM<8 

ID  mA ID  mA ID  mA 

0.0    

0.1    

0.2    

0.3    

0.4    

0.5    

0.6    

0.8    

1.0    

1.5    

2.0    

2.5    

3.0    

VJ,MSG SM9M v Z ov  8=Fg;Sg0S8g; ,F1Fl6STF  VDS = 3V VR/ ZFBMP 

VGS  JM<8 ID  mA 

0.0  

0.1  

0.2  

0.4  

0.6  

0.8  

1.0  

1.2  

1.4  

1.6  

1.8  

2.0  

 

 

 



Date:                         23 

B – 1  FET 
C[T] ov  OL<0 .O[S8 8=FghL:8Z (FET) GL ,F1Fl6STF GM VeIF; SZJMP 
 

;FWGM ov FET BFW 10,  0 – 10 mA DL,L V[DL8Z4 0 – 25 V D.C. JM<8DL8Z4 0 – 3 V D.C. 5FJZ  

;%,FI4 JU[Z[P  
5|IMU ZLT ov  

s!f 0=[.G ,F1Fl6STFo 

 ;{F 5|YD VFS'lTDF\ NXF"jIF D]HA ;ZSL8 HM0L X~VFTDF\  VDS = 0  TYF VGS = 0  ZFBL  ID  DF5MP 

CJ[  VGS = - 0.6 JM<8 ZFBL VDS GF D}<IDF\ S|DXo JWFZM SZTF H. NZ[S JBT[  ID  DF5MP X~VFTDF\  VDS  GF JWJF 

;FY[  ID  JW[ K[P VD]S ;DI AFN T[ VR/ AG[ K[P H[G[  VP  SC[ K[P VP YL VFU/ JLH NAF6 JWFZJFDF\ VFJ[ TM ID  

VR/ ZC[ K[ H[G[  IDSS  SC[ K[P FET G[ VF Z[\HDF\ JF5ZJFDF\ VFJ[ K[P CJ[  VGS = - 0.8 JM<8  VG[   VGS = - 1.0 

JM<8 p5Z D]HA VJ,MSG ,MP  VDS → ID  GM U|FO NMZMP 
 
sZf 8=Fg;Sg0S8g; ,F1Fl6STFo 

        CJ[   VDS = 3V  VR/ ZFBM VG[  VGS  G]\ D}<I S|DXo 38F0TF\ H.  ID DF5MP  VGS  GF VD}S D}<I 

DF8[  ID  X}gI AG[ K[P VJ,MSG SM9F v Z DF\ VJ,MSGM GM\WMP VGS → ID  GM U|FO NMZMP 

 
VF,[B ov 

s!f VDS → ID  GM U|FOo                                                                          sZf VGS → ID  GM U|FOo 
 

                                
                       
 
 

 

 

 

 

 

 

 

 

 

Remarks: 

Teacher’s Signature 



B-2 JLH  ;\U|FCSGL 1FDTF            Physics Department, Sheth L. H. Science College, Mansa 
 

;ZSL8 ov    lJEFU v !     lJEFU v Z 
       

  
;ZSL8 5lZRI ov BG - A[,[:8LS U[<J[GMDL8Z4 L – Lower,          

M – Medal, U – Upper,                         K2 – ZLJ;L"A, S/4  

K3 – ;FNL S/4     C – S[5[;L8Z4           r - ,3] VJZMW 5[8L4              

R1, R2 – VJZMW 5[8LVM4  B – A[8ZL4 K1 - ;FNL S/P 
VJ,MSG ov 
!P U[<J[GMDL8ZGM VFJ"TSF/ T = ………… Sec. 

ZP U[<J[GMDL8ZGM VJZMW    G = …………. Ohms  
 

VJ,MSG SM9M s lJEFUv!f ov                  VJ,MSG SM9M s lJEFUvZf ov 

 

   

U6TZL ov  lJH ;\U|FCSGL 1FDTF   𝐶 =
𝑇

2𝜋𝐺
 

𝜃

𝑅1
  

𝑟

𝛿
  

         = 

 

= 

 

     ∴   𝐶  =             ×  10−6      O[ZF0[ 

 

 

VP
G\P 

R1 

Ω 

R2 

Ω 

U[<J[GMDL8ZGM Y|M 𝜃

𝑅1
 𝜃

𝑅1
 

;Z[ZFX 

𝜃1 𝜃3 

𝜃 = 𝜃1  
𝜃1

𝜃3
 

1
4

 

1        

2       

3       

4       

5       

VP
G\P 

,3] 
VJZMW 

 r Ω 

VFJT"G 

𝛿  mm 

𝑟

𝛿
 𝑟

𝛿
 

;Z[ZFX 

1     

2    

3    

4    

5    



Date:                   24 

B-2 JLH ;\U|FCSGL 1FDTF (C by ballistic galvanometer) 

C[T]  o  JLH  ;\U|FCSGL 1FDTFGL  DF56LP 

;FWGM o JLH  ;\U|FCS4 A[ VJZMW 5[8L4 (0 – 5000  OMS),,3] VJZMW 5[8L v !4 ;FNL RFJL vvZ4 A[,[:8LS 

U[<J[GMDL8Z4 RFH"v0L:RFH" SLP 

5|IMUGL ZLT o  

s!f;ZSL8 lJEFU v !DF\ NXF"jIF 5|DF6[ JLH 5ZL5YG]\ HM0F6 SZMP sZf CJ[ R1+ R2G]\ D}<I 5000 VMd; VG[  

R1  G]\ D}<I 1000  VMd; ZFBLG[ ;\U|FCS S/  K2  NAFJLG[ KM0L N[TF\ pNEJT]\ U[<J[GMDL8ZG]\ VFJT"G 𝜃 1 GM\WMP TYF T[H 

AFH] 5ZG]\ OZL JBTG]\ VFJT"G  𝜃3 GM\WMP V+[ U[<J[GMDL8ZGM VZL;M VF\NM,G SZTM CMJFGF SFZ6[ SM.56 V[S AFH] 

5ZGF\ A[ S|lDS VJ,MSGM 𝜃1  VG[ 𝜃3 GM\WMP VFD SZJFG[ SFZ6[ VJD\NGGL V;Z GFA]N SZL XSFI K[P  V+[ VJD\NG 

ZlCT VFJT"G  𝜃 = 𝜃1  
𝜃1

𝜃3
 

1

4
  YFI K[P s#f tIFZAFN   R1+ R2 G]\ D}<IC\D[XF\  5000 VMd; ZFBL VJZMW   R1 GF\  

H]NF\ H]NF\  D}<IM DF8[ U[<J[GMDL8ZGF\ SM.56 V[S AFH] 5ZGF\ A[ S|lDS VFJT"GM 𝜃1  VG[ 𝜃3GM\WMP V+[ S/  K3 A\W 

SZJFYL  U[<J[GMDL8ZG]\  VJD\NG SZL XSFI K[P s$f CJ[ U[<J[GMDL8ZGL 5|JFC ;\J[lNTF DF5JF DF8[  U[<J[GMDL8ZG[ 

VFS'lTsZf DF\ NXFjIF 5|DF6[GM JLH 5ZL5Y HM0MPs5f tIFZAFN R1+ R2G]\ D}<I  5000 VMd; VR/ ZFBL,3] VJZMW   

r  GF\ H]NF\H]NF\ D}<IM DF8[  U[<J[GMDL8ZG]\  l:YT VFJT"G 𝛿 DF5MP VJ,MSGM :5Q856[ ZH} SZMP s&f U[<J[GMDL8ZGM 

VFJ"TSF/ T DF5MP  

5lZ6FD ov 

        lJH ;\U|FCSGL 1FDTF   𝐶 =  ______   × 10−6      O[ZF0[ 

 

 

 

 

 

 

 

 

 

Remarks:- 

Teacher’s Signature 



B - 3 U|[vSM0G]\ AFIGZL SM0DF\ ~5F\TZ6            Physics Department, Sheth L. H. Science College, Mansa 

 

GLR[GF 0  YL 15 V\SMGF U|[vSM0G]\  Exclusive - OR  5|lS|IF SZL AFIGZL SM0DF\ ~5F\TZ SZMP 

(1)Circuit: -                            (2) Symbol:- 

         

 
 

(3) Truth Table:- 

 
Exlusive – OR 5|lS|IFo 

(1)        (9) 

       

 

(2)       (10) 

  

 

(3)       (11) 

  

 

(4)        (12) 

 

 

(5)        (13) 

 

 

(6)        (14) 

 

 

(7)        (15) 

 

 

(8)  

 

 

Number Gray Code Binary 

Code 

0 0000  

1 0001  

2 0011  

3 0010  

4 0110  

5 0111  

6 0101  

7 0100  

8 1100  

9 1101  

10 1111  

11 1110  

12 1010  

13 1011  

14 1001  

15 1000  



Date:                25 

B - 3 U|[vSM0G]\ AFIGZL SM0DF\ ~5F\TZ6 
C[T] ov  U|[vSM0G]\ AFIGZL SM0DF\ ~5F\TZ6 SZJ]\P 

;DH}TL VG[ 5wWlT ov  

 Gray Code is a form of binary that uses a different method of incrementing from to another. 

This feature allows a system designer to perform some error checking one number to the 

next. With Gray Code, only one bit changes state from one position (i.e. if more than one bit 

changes, the data must be incorrect).  

For the conversion between Gray code and Binary code it is necessary to use Exclusive-OR two binary bits. 

For reference see circuit, circuit symbol and truth table.        

The table shows that whenever both inputs are the same logic state, logic 0 is produced at the output. 

Whenever both the inputs are opposite logic states, logic 1 is produced at the output. 

Following procedure along with table shows how to convert Gray code to Binary code.  

Suppose we want to convert Gray code number 1110 to Binary code number.  

 

Step 1:  The most significant bit (MSB) is the digit on the left. 

The MSB of both the number system is same.  

 

 

Step 2:  Exclusive – OR the bit in column A of the binary 

section with the bit in column B of the Gray section. Place the 

result in column B of the binary section.  

 

 

Step 3:  Exclusive – OR the bit in column B of the binary 

section with the bit in column C of the Gray section. Place the 

result in column C of the binary section. 

 

 

Step 4:  Exclusive – OR the bit in column C of the binary 

section with the bit in column D of the Gray section. Place the 

result in column D of the binary section. The equivalent 

binary number 1011 is generated from the Gray code number 

1110 

 

 

 

 

 

Remarks: -                Teacher’s Signature 



B-4 FB  VG[ CTBB           Physics Department, Sheth L. H. Science College, Mansa 

 

;ZSL8ov 

;ZSL8 5ZLRIov 

FB – Fixed Bias  

CTBB – Collector to Base Bias 

Vcc – Collector Supply Voltage 

Ic – Collector Current 

Vc – Collector (Output) Voltage 

     B – Base (Green), E – Emitter (Black),                                                

C – Collector (Red)  

 

 

 

VJ,MSG SM9M ov 

VJ,MSG G\AZ FB CTBB 

TF5DFG T 
0
C Ic mA Vc Volt Ic mA Vc Volt 

1 VMZ0FG]\ TF5DFG     

2 30     

3 35     

4 40     

5 45     

6 50     

7 55     

 

;}RGF ov  TF5DFG 55
0
C YL JWFZJ]\ GCL\P 

 

 

 

 

 

 

 

   

 



Date:               26 

 

B-4 FB  VG[ CTBB 

C[T]ov  VF5[, 8=FghL:8Z DF8[  FB  VG[  CTBB  DF8[ TF5DFG ;FY[ S,[S8Z 5|JFC VG[ S,[S8Z JM<8[HGF O[ZOFZGM   

VeIF; SZJMP 

;FWGM ov ;ZSL8 AM0"4 JM<8DL8Z4 DL,L V[d5LIZ DL8Z4 JU[Z[P 

5|IMU 5wWTL ov  

1. VFS'lTDF\ ATFjIF 5|DF6[ ;ZSL8 HM0MP 

2. 8=FghL:8Z 8I]AG[ JM8ZAFYDF\ D}SL UZD SZMP 

3. V[SH TF5DFG DF8[ 5|YD FB DF8[ VG[ tIFZ AFN CTBB DF8 [ S,[S8Z 5|JFC  IC VG[ S,[S8Z JM<8[H VCE 

DF5MP 

4.  VJ,MSGM VJ,MSG SM9FDF\ GM\WMP 

5. FB  VG[  CTBB DF8[ V[SH  VF,[B 5+ 5Z  IC→ VCE GM VF,[B NMZMP 

 

 

 

 

 

 

U|FO 5[.H G\ ov  

 

Remarks: - 

Teacher’s Signature 



B-5 FB VG[ PDB           Physics Department, Sheth L. H. Science College, Mansa 

 

;ZSL8 ov 

           ;ZSL8 5lZRI ov 

FB – Fixed Bias  

PDB – Potential Divider Bias 

Vcc – Collector Supply Voltage 

Ic – Collector Current 

Vc – Collector (Output) Voltage 

 B – Base (Green), E – Emitter (Black),                                                

C – Collector (Red)  
 

 

 

 

VJ,MSG SM9M ov 

VJ,MSG S|D TF5DFG  

T
0
C 

lOS; AFI; (FB) 5M8[\lXI, 0LJF.0Z AFI; (PDB) 

IC mA VC Volt IC mA VC Volt 

1 VMZ0FG]\ TF5DFG     

2 35     

3 40     

4 45     

5 50     

6 55     
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B-5 FB VG[ PDB 

C[T]ov  VF5[, 8=FghL:8Z DF8[ FB VG[ PDB DF8[ TF5DFG ;FY[ S,[S8Z 5|JFC VG[ S,[S8Z JM<8[HGF O[ZOFZGM   

VeIF; SZJMP 

;FWGM ov  8=FghL:8Z4 ;ZSL8 AM0"40LHL8, JM<8DL8Z4 0LHL8,DL,L V[d5LIZ DL8Z4 YZDMDL8Z JU[Z[P 

5|IMU 5wWTL ov  

1. VFS'lTDF\ ATFjIF 5|DF6[ ;ZSL8 HM0MP 

2. 8=FghL:8Z 8I]AG[ JM8ZAFYDF\ D}SL UZD SZMP 

3. V[SH TF5DFG DF8[ 5|YD FB DF8[ VG[ tIFZ AFN PDB DF8 [ S,[S8Z 5|JFC VG[ S,[S8Z JM<8[H DF5MP 

4.  VJ,MSGM VJ,MSG SM9FDF\ GM\WMP 

5. FB DF8[ VG[  PDB DF8[  IC → VCE  GM U|FO  V[SH U|FO 5[5ZDF\ NMZMP 

 

 

 

 

 

 

 

 

 

 

 

 

 

U|FO 5[.H G\ ov  

 

 

 

Remarks: - 

Teacher’s Signature 



B-6 ,LS[HGL ZLTYL U]~ VJZMW            Physics Department, Sheth L. H. Science College, Mansa 

 

;ZSL8 o 

;ZSL8 5lZRI ov ;ZSL8 5lZRI ov B G = A[,[:8LS          

U[<J[GMDL8Z4 K, K1, K2, K3 = ;FNL S/4 R =  VJZMW4                

C = S[5[;L8Z4 B = A[8ZLP 

;{F 5|YD S/  K1 S/G[ NAFJLG[ JLH ;\U|FCSG[ O], RFH" SZL 

sVFXZ[ 10 Sec YL 30 Sec ;]WL f U[<J[GMDL8ZGM  Y|M  𝜃1  VG[  𝜃3 

DF5MP       

    𝜃1 = ______  mm  

        VG[   𝜃3 = ______  mm 

 CJ[ JLHEFZ ,LS SZTF\ 5C[,F\G]\ U[<J[GMDL8ZG]\ VFJT"G  𝑑1 

GLR[GF ;}+GM p5IMU SZL XMWMP  

𝑑1 = 𝜃1  
𝜃1

𝜃3
 

1
4

 

                             

                           = 
 

∴ JLHEFZ ,LS SZTF\ 5C[,F\G]\ U[<J[GMDL8ZG]\ VFJT"G  𝑑1 = _______ mm. 

VJ,MSG SM9M  o    

VP 
G\P 

JLH EFZ 
,LS[H SIFGM 

;DI t ;[S\0 

U[<J[GMDL8ZGM Y|M 𝑑1

𝑑2
 

 

log
𝑑1

𝑑2
 

U]~ 
VJZMW 

R 

Ohms 

;Z[ZFX 

R 

Ohms 

𝜃1 𝜃3 

𝑑2 = 𝜃1  
𝜃1

𝜃3
 

1
4

 

    

1 5        

2 10        

3 15        

4 20        

5 25        

U6TZL ov   

U]~ VJZMW  R = 
𝑡

2.30×𝐶×𝑙𝑜𝑔  
𝑑1
𝑑2

    HIF\ S[5[;L8ZGL S[5[;L8L  C = ……….. × 10−6  O[Z[0[ 

   ∴ 𝑅 =
1

2∙30×𝐶
 ×  -F/                    HIF\  -F/ = 

𝐴𝐵

𝐵𝐶    
= _______ 

  ∴  R =    

 

 



Date:                           28 

B-6 ,LS[HGL ZLTYL U]~ VJZMW 

C[T]  o  ,LS[HGL ZLTYL U]~ VJZMWG]\ D}<I XMWJ]\P 

;FWGM o JLH SMQF4 U]~ VJZMW v R4 JLH ;\U|FCS C4 A[,[:8LS U[<J[GMDL8Z B, G.4 NFA S/ K14 K24 K34 

;FNL S/ K4 ,[d5 V[g0 :S[, JU[Z[PPPP 

5|IMUGL  ZLT o  

S/  K1 S/G[ NAFJLG[ JLH ;\U|FCSG[ 10 Sec YL 30 Sec  ;]WL O], RFH" SZMP sZf CJ[  5,  ;[S\0 ;]WL K2 S/G[ 

NAFJLG[ JLH EFZ ,LS[H YJF NMP s#f K3 S/G[ NAFJLG[  V[S AFH]G]\ VFJT"G 𝜃1 TYF OZLYL T[H AFH] VFJT]\  VFJT"G 

𝜃3  GM\WMP T[GF 5ZYL Y|M  𝑑1 = 𝜃1  
𝜃1

𝜃3
 

1

4
 ;}+YL U6MPs$f VFH 5|DF6[K1 S/G[ NAFJL[G[ H]NF H]NF ;DI   t = 10, 

15, 20, 25,……..;[S\0 DF8[ JLH WFZG[ ,LS[H SZL Y|M 𝜃1 VG[  𝜃3 GM\WMP  
 

VF,[B ov 5[.H G\ov  

 

5lZ6FD ov  U]~ VJZMW   R =  ________  Ohms 

 

 

 

 

 

Remarks:-  

Teachers Signature 



C – 1 Z[BLI J6"58              Physics Department, Sheth L. H. Science College, Mansa 
 

VJ,MSG GM\Wov           DF.S|M:SM5GL ,P DFP XP =    D]bI :S[,GF V[S SF5FG]\ D}<I      =______ = ______ ;[DLP 
                  JlG"IZ :S[,GF S], SF5FGL ;\bIF 
 

VJ,MSG SM9Mv!  o    sCu GL HF6LTL Z[BFGL TZ\U ,\AF. DF8[f 

Cu GL Z[BFGM S|D Cu GL HF6LTL 
Z[BFGL TZ\U 
,\AF.VM 

DF.S|M:SM5GF\ 
VJ,MSG 

1 𝜆1 = 3307.95 m1= 

2 𝜆0 = 3800.50 m0= 

3 𝜆2 =4258.96 m2= 

 

VJ,MSG SM9MvZ  o    sSr GL V7FT Z[BFGL TZ\U ,\AF.VM XMWJLf 

Sr GL Z[BFGM S|D DF.S|M:SM5GF\ 

VJ,MSG M 

TOFJT          

 m = M – m0 

Sr GL 

TZ\U,\AF.VM  

λ = 𝜆0 + 𝑏𝑚 

Sr0    

Sr1    

Sr2    

Sr3    

Sr4    

Sr5    

U6TZL ov 

s!flJEFHG V\S  b = 
𝜆2−𝜆1

𝑚2−𝑚1
   Au/cm 

                 ∴ b = 

sZf Sr GL TZ\U,\AF.VM  λ = 𝜆0 + 𝑏𝑚 

Sr0   DF8[ λ = 

Sr1 DF8[ λ = 

Sr2 DF8[ λ = 

Sr3 DF8[ λ = 

Sr4 DF8[ λ = 

Sr5 DF8[ λ = 
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 C – 1 Z[BLI J6"58 

C[T]  ov VF5[,F Z[BLI J6"58GL HF6LTL TZ\U ,\AF.GL DNNYL V7FT TZ\U ,\AF. XMWJLP 

;FWGM ov TtJMGF Z[BF J6"584 8=FJ[,L\U DF.S|M:SM5P 

5|IMUGL  ZLT ov  

s!f VF5[,F J6"58DF\ lDz Z[BFVMGL TZ\U ,\AF. V7FT K[P HIFZ[ SM5Z VG[ SFA"G TtJGL HF6LTL TZ\U ,\AF. 

VJ,MSG SM9FDF\ VF5[,L K[P 

sZf SM5Z sCuf  TtJGL HF6LTL +6  TZ\U ,\AF. 𝜆1, 𝜆0 ,λ2  H[ VF5[, K[P H[DF\ 𝜆0 TZ\U ,\AF. 5|DF6E}T K[P 

T[GF DF8[ 5|YD 8=FJ[,L\U DF.S|M:SM5GF\  VJ,MSG m1 , m0 , m2  XMWL VJ,MSG ALHF SM9F v ! DF\ GM\WMP  

s#f VF VJ,MSGGL DNNYL lJEFHG V\S  b  GL ;}+GL YL XMWMP 

lJEFHG V\S  b = 
𝜆2−𝜆1

𝑚2−𝑚1
   Au/cm 

s$f DF.S|M:SM5GF JrR[GF J658 :8=MG;LID (sr)  V7FT TtJGL Z[BFVM p5Z 5|SFXLT SZL Z[BFVM DF8[GF 

VJ,MSG ALHF SM9F v Z DF\ GM\WMP 

5lZ6FD ov   

Sr0 DF8[ λ = _____________  Au. 

Sr1 DF8[ λ = _____________  Au. 

Sr2 DF8[ λ = _____________  Au. 

Sr3 DF8[ λ = _____________  Au. 

Sr4 DF8[ λ = _____________  Au. 

Sr5 DF8[ λ = _____________  Au. 

 

 

 

 

 

Remarks:- 

Teacher’s Signature 



C-2 OM8M;[, J0[ ,\AJ'ltTI W|]lJE}T 5|SFXG]\ lJ`,[QF6         Physics Department, Sheth L. H. Science College, Mansa 

 
VJ,MSG SM9M  o   !                                                    VJ,MSG SM9M  o   Z 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

VP G\P 5M,[ZM.0  P2 G]\ 
SM6LI :YFG 

DF.S|MDL8ZG]\ VJ,MSG                     

s5|SFXGL lTJ|TFf I 

1 0
0
  

2 10
0
  

3 20
0  

4 30
0
  

5 40
0
  

6 50
0
  

7 60
0
  

8 70
0
  

9 80
0
  

10 90
0
  

11 100
0
  

12 110
0
  

   13 120
0
  

14 130
0
  

15 140
0
  

16 150
0
  

17 160
0
  

18 170
0
  

19 180
0
  

20 190
0
  

21 200
0
  

22 210
0
  

23 220
0
  

24 230
0
  

25 240
0
  

26 250
0
  

27 260
0
  

28 270
0
  

29 280
0
  

30 290
0
  

31 300
0
  

32 310
0
  

33 320
0
  

34 330
0
  

35 340
0
  

36 350
0
  

VP 
G\P 

AB ;\NE" Z[BF 

;FY[GM B}6M 𝜃 

cos 𝜃 cos2 𝜃 5|SFXGL 

lTJ|TF I 

1 0
0
    

2 10
0
    

3 20
0
    

4 30
0
    

5 40
0
    

6 50
0
    

7 60
0
    

8 70
0
    

9 80
0
    

10 90
0
    



Date:                        30   

C-2 OM8M;[, J0[ ,\AJ'ltTI W|]lJE}T 5|SFXG]\ lJ`,[QF6 

C[T]  ov  OM8M;[, J0[ ,\AJ'ltTI W|]lJE}T 5|SFXG]\ lJ`,[QF6 SZJ]\P 

;FWGM ov TLJ| 5|SFX pNUD4AlC"UM/ ,[g;4 SJF8"Z J[J %,[84 5M,MZF.hZ4OM8M;[,4 VG[ DF.S|M V[d5LIZ DL8ZP 

5|IMUGL ZLT ov 

                                

s!f 5|SFX pNUD RF,] SZMP  

sZf 5M,[ZM.0 P1  SM. V[S SM6LI :YFG 5Z ZFBMP  

s#f P2 G]\ SM6LI :YFG 𝜃 = 0
0
, 10

0
, 20

0
,……350

0  
ZFBL NZ[S SM6LI :YFGG[ VG]~5 DF.S|M V[d5LIZ DL8ZG]\  

VJ,MSG I VJ,MSG SM9F v! DF\ GM\WMP  

s$f VJ,MSG SM9F v!  5ZYL 𝜃 → I GM sW'lJIf VF,[B NMZMP T[ p5J,I VFSFZGM D/X[P  

s5f 𝜃 → I GF VF,[BDF\ D}bI V1F AB NMZMP CJ[  AB G[ ;\NE" Z[BF TZLS[ ,.  𝜃 = 0
0
, 10

0
, 20

0
,……90

0  
;]WLGF 

SM6LI :YFGMG[ VG]~5 I GF D}<IM VJ,MSG SM9F vZ DF\ GM\WM\P  

s&f VJ,MSG SM9F vZ 5ZYL  I → cos2 𝜃 GM VF,[B NMZMP 
  

s*f VF,[BGM -F/ = a
2 
- b

2
  VG[  I  V1F 5ZGM V\ToV\0 = b

2 
 XMWL a VG[  b G]\ D}<I XMWMP T[ 5ZYL   

𝑎

𝑏
   GM U]6MtTZ 

XMWMP 

                          

5lZ6FD ov      U]6MtTZ   
𝑎

𝑏
  =  ______  

 

 

 

 

Remarks:- 

Teacher’s Signature 



C – 3 V[0;Z  A  5[8G             Physics Department, Sheth L. H. Science College, Mansa 

 

VJ,MSG GM\Wo            DF.S|M:SM5GL ,P DFP XP =    D]bI :S[,GF V[S SF5FG]\ D}<I      =______ = ______ ;[DLP 

                  JlG"IZ :S[,GF S], SF5FGL ;\bIF 
 

VJ,MSGMo s!f A GF VF0F S|M;AFZGL ,\AF. (1) _____ ;[DL4  (2) _____ ;[DL4    (3) _____ ;[DL 

   S|M;AFZGL ;Z[ZFX ,\AF. P = PPPPPPPPPPP;[DLP 

  sZf HF/L X GF A[ S|lDS  TFZ JrR[G]\ V\TZ (1) _____ ;[DL4  (2) _____ ;[DL4    (3) _____ ;[DL 

        ;Z[ZFX V\TZ dX = PPPPPPPPPPPDL8ZP 

  s#f HF/L Y GF A[ S|lDS  TFZ JrR[G]\ V\TZ (1) _____ ;[DL4  (2) _____ ;[DL4    (3) _____ ;[DL 

         ;Z[ZFX V\TZ dY = PPPPPPPPPPPDL8ZP 

VJ,MSG SM9Mo 

VP G\P lJJTGGM 
S|D 

HF/L HF/L VG[ %,[8 
JrR[G]\ V\TZ                 

D ;[DL 

𝜆 = 
𝑃𝑑

2𝑛𝐷
      

;[DL 

;Z[ZFX TZ\U       

,\AF.  𝜆    
;[DL 

1 

 

1 X    

2 

 

2    

3 

 

1 Y    

4 

 

2    

 

U6TZL ov   ;}+   𝜆 = 
𝑃𝑑

2𝑛𝐷
      5ZYL TZ\U ,\AF. XMWMP 

 

                     ∴ 𝝀 = 

  

 

 

 

 

 



Date:                31 

C – 3 V[0;Z  A  5[8G 

C[T]  ov  V[0;Z  A  5[8G"YL V[SZ\UL 5|SFXGL TZ\U ,\AF. λ XMWJLP 

;FWGM ov A  NMZ[,L OM8MU|FOLS %,[84 8[,L:SM54 TFZGL HF/L4 NMZL4 ;M0LID ,[d54 R, X]1DNX"S4 DL8Z5ôL P 

5|IMUGL ZLT ov  

s!f 5|YD HF/LGF A[ S|lDS pEF  TFZ JrR[G]\ ;Z[ZFX V\TZ  d  DF5MP  

sZf CJ[ OM8MU|FOLS %,[8 5Z NMZ[,F  A  GF VF0F S|M;SFZGL ,\AF. p DF5MP 

s#f SF/L OM8MU|FOLS %,[8 5Z A NMZ[,M K[ T[G[ S,[d5DF\ pEL UM9JMP 

            s$f T[GL 5FK/ ;M0LID ,[d5 TYF VFU/ V[SFN DL8Z N}Z JFIZ UMh D}SMP HF/LGF pEF TFZ pwJ" ;DF\TZ ZFBMP   

HF/L 5FK/ ;DF\TZ lSZ6M DF8[ OMS; SZ[,]\ 8[,L:SM5 UM9JMP  

s5f A  GL A\gG[ AFH] lJJT"G %F[8G" N[BFX[P 5|YD S|D VG[ ALHM S|D :5Q8  N[BFX[P CJ[ UMh VG[ %,[8 JrR[G]\ V\TZ    

D V[8,]\ ZFBM S[ H[YL A GF A\G[ AFH]GF 5|YD S|DGF\ lJJT"G E]H S|M;AFZGF DwIlA\N]DF\YL 5;FZ YFIP 

 s&f VF l:YlTDF\ D DF5L ,MP 5|YD S|DGL UM9J6L 5FK/GL VFSlT v! D]HA N[BFX[P 

s*f VFH 5|DF6[ ALHF S|D DF8[ D V[J]\ UM9JM S[ H[YL  A  GF A\G[ AFH]GF E]HGF ALHF S|DG]\ lJJTG T[GF   

S|M;AFZGF DwIlA\N]DF\YL 5;FZ YFIPUM9J6L  VFSlT vZ  D]HA N[BFX[P  VF JBT[ 56  D DF5MPVJ,MSG 

SM9FDF\ NXFjIF D]HA GM\WM\P ALHL HF/L DF8[ 5|IMU OZL SZMP 

 

 

   

 

 

 

5lZ6FD ov   V[SZ\UL 5|SFXGL TZ\U ,\AF. λ = _________ × 10−8  ;[DLP 

 

 

 

 

Remarks: 

Teacher’s Signature 
 



C - 4 V[g0Z;G lA|H             Physics Department, Sheth L. H. Science College, Mansa 

;ZSL8 ov  

;ZSL8 5lZRIo  

R14 R24 R34 R4, r = VJZMW 5[8LVM4 C = S[5[;L8Z4 L = 

.g0S8Z sVFtD5|[ZSf4 E = A.F.O. (Audio Frequency 

Oscillator), H. P. = Head Phone. 

 

 

 

 

 

 

VJ,MSGM  o        C  = _____  𝜇𝐹 

VJ,MSG 
S|DF\S 

VJZMW 

R1 

Ohms 

VJZMW 

R2 

Ohms 

VJZMW 

R3 

Ohms 

VJZMW 

R4 

Ohms 

VJZMW  
r 

Ohms 

𝐿 = 𝐶 𝑅2𝑅3 + 𝑟 𝑅3 + 𝑅4   
C[G|\L 

;Z[ZFX 

L C[G|\L 

1        

2        

3        

 

U6TZL  o     5|IMU ;}+     𝐿 = 𝐶 𝑅2𝑅3 + 𝑟 𝑅3 + 𝑅4          C[G|L  

 

 

 

 

 

 

 

 

 



Date:               32 

C - 4 V[g0Z;G lA|H 

C[T]  ov  V[g0Z;G lA|HYL VFtD5|[Z6F\S    L XMWJMP 

;FWGM ov 5|[ZStJ ZCLT VJZMW 5[8LVM s5F\Rf ( 0 –5000  Ohms), S[5[;L8Z4 C[0OMG4 A. F. O., .g0:8g; 

JU[Z[P 

5|IMUGL ZLT ov  

VF lA|HDF\ U]\R/FG]\ 5|[ZStJG]\ D}<I 5|DF6E}T S[5[;L8L VG[ lA|HGF E}HFDF\ D}S[,F VJZMWM §FZF XMWJFDF\ VFJ[ 

K[P ;ZSL8 HM0F6 VFS'lTDF\ ATFjIF 5|DF6[ SZMP  E  V[ 1000  C/S GL VFJ'lTJF/]\ A. C. pNUD:YFG K[P R14 R24 R3 

VG[ R4 5|[ZStJZlCT VJZMWM K[P C  HF6LTL S[5[;L8L VG[ r GFGM 5ZLJTL" VJZMW K[P  

R14 R24 R3 G[ R4 5|YD ;ZBF UM9JL 5KL   r  G[ AN,LG[ ;\T],G 5|F%T SZJFDF\ VFJ[ K[P ;\T],G ;DI[ D VG[  F JrR[ 

JLH l:YlTDFGGM TOFJT _ sX}gIf CMI K[P H[YL JLH 5|JFC JC[TM GYLP  

CJ[ ABC XFBFGM JLH l:YlTDFGGM TOFJT = ADC XFBFGM JLH l:YlTDFGGM TOFJT 

∴    I1R1+( I1  +   I2 )R2 = I3(R3+ R4 + j𝜔L) ……..(1)  T[JLH ZLT[ A\W ;ZSL8 

ABF DF\  56      I1R1 - I2 ( r  +  
1

𝑗𝑤𝑐
 ) = 0       ..……(2) 

T[ H ZLT[ A VG[ F JrR[GM TOFJT =A VG[ D JrR[GM TOFJTP 

∴
𝐼2

𝑗𝑊𝑐
 = 𝐼3𝑅3 …………(3) 

CJ[ ;DLSZ6 s!f VG[ s#f p5ZYL 

I1 (R1 + R2) = I2 ( 
𝑅3+𝑅4+𝑗𝜔𝐿

𝑗𝜔𝐶𝑅3
− 𝑅2) …….   (4) 

;DLSZ6 sZf VG[ s$f E[UF\ SZL SF<5lGS VG[ JF:TlJS EFUMG[ ;ZBFJTF\ 

R4  = 
𝑅3𝑅2

𝑅1
………….(5)     VG[ 

L = 
𝐶𝑅3(𝑅1𝑟+𝑅2𝑟+𝑅1𝑅2)

𝑅1
………..(6) 

CJ[ ;DLSZ6 s5f VG[ s&f p5ZYL 

L = C ( R2R3 + r(R3+R4)………(7) 
 
VF 5|IMUDF\ GLR[ 5|DF6[GL ;FJR[TL ZFBJL H~ZL K[P 

s!f 5|YD  L   G]\ VFXZ[  D}<I HF6L ,[J]\  H~ZL K[P  

sZf R1, R2 VG[  R3   ,UEU  Lw  H[8,F CMJF HM.V[P  

s#f U]6FSFZ CR2R3< L  ZC[ T[GL RMS;F. SZMP HM CR2R3 > L CX[ TM ;DLSZ6v * 5|DF6[  r G]\ D}<I  k6 AGX[P   
VG[ ;\T],G 5|5%T YX[ GCL\P  

 

5lZ6FD ov  VFtD5|[Z6F\S    L = ________  Henry. 

 

 

 

 

 

Remarks: 

Teacher’s Signature 



C – 5 ,n] D JU"GL ZLT             Physics Department, Sheth L. H. Science College, Mansa 

VJ,MSG SM9M(1.2) ov 

xr yr xryr 𝑥𝑟
2 a+bxr dr = (a+bxr) - yr 𝑑𝑟

2 

0.1 9.98      

0.2 19.78      

0.3 31.02      

0.4 40.00      

0.5 50.90      

0.6 59.90      

0.7 70.02      

0.8 80.00      

0.9 91.00      

1.0 100.00      

∑xr= 

 

∑yr= ∑xryr= ∑𝑥𝑟
2 = ∑a+bxr= ∑dr= ∑𝑑𝑟

2= 

 
 

U6TZL ov 

(1) D = n ∑xr
2- (∑xr)2  

      R, ZFlX  y TYF :J{Z R, x JrR[ Z[BLI ;\A\W                              

y = a+bx K[P VF ;DLSZ6DF\ a VG[ b GL lS\DT D}STF\                         

y =_____+______x                -------------------- 

[B]                             

    𝑟𝑒  =0.6745  
𝑑𝑟

2

𝑛−2
HIF\  n =  10 

(2) a =  
∑yr  ∑xr

2  −  ∑xr  ∑xr yr

D
 

           (4)  Pa = 𝑟𝑒 
∑𝑥𝑟

2

𝐷
 = 

 

(3) b =
n ∑xr yr  −  ∑xr  ∑yr

D
 

                    (5)  Pb = 𝑟𝑒 
𝑛

𝐷
 = 

 

 



Date:              33 

C – 5 ,n] D JU"GL ZLT 

C[T]\ v,n] D JU"GL ZLT J0[ R, ZFlX x VG[y JrR[  Z[BLI ;\A\W :YFl5T SZJMP 

R, ZFlX y VG[:J{Z R, x JrR[ Z[BLI ;\A\W   y = a+bx -------- A ‘a’ VG[ ‘b’  GF D}<IM XMWL A[;TF SZMP 

x GF\ S[8,FS D}<IM DF8[ TNG]~5 yGF D}<IM SM9F s!P!f DF\ NXF"J[,F K[  T[DH H~ZL ;}+M VF5JFDF\ VFjIF K[P 

SM9M s!P!f 

xr x1=0.1 x2=0.2 x3=0.3 x4=0.4 x5=0.5 x6=0.6 x7=0.7 x8=0.8 x9=0.9 x10=1.0 

yr y1=9.98 y2=19.78 y3=31.02 y4=40 y5=50.4 y6=59.9 y7= 70.02 y8= 80 y9  =91 y10=100 

 

sIf 5|F%T  DFlClTDF\ x G]\ jIF5S D}<I  xr TYF y G]\ jIF5S D}<I  yr K[PHIF\ r V[SYL N; ;]WL AN,FI K[P 

 5|YD xr ,yr , xryr ,xr
2, a + bxr , dr =( a + bxr) – yr ,TYF dr

2
DYF/F WZFJTM IMuI SM9M s!PZf  

 AGFJM TYF K[<,L CZM/DF\ ∑xr ,  ∑yr , ∑xryr  , ∑xr
2  TYF ∑dr

2
NXF"JMP 

sIIf SM9M s!PZf TYF GLR[GF ;}+M JF5ZL  A  DF\GF V7FT‘a’ VG[ ‘b’ XMWL SF-MP 

D = n ∑xr
2- (∑xr)2

  ----------------s!P#f 

a= 
∑yr  ∑xr

2  −  ∑xr  ∑xr yr

D
------s!P$f 

b =
n ∑xr yr  −  ∑xr  ∑yr

D
 --------s!P5f    ‘a’ VG[ ‘b’ GF 7FT VF\lSS D}<IM   A  DF\ D}SL 

N.     H~ZL[ Z[BLI ;\A\W  XMWL SF-MP 

sIIIf XMW[,F V\NFH ‘a’ VG[ ‘b’ GM RMS;F.GM V\NFH SF-JF A\gG[GL ;\EFjI +]8L  Pa VG[ Pb XMWMP 

  Pa = 𝑟𝑒 
∑𝑥𝑟

2

𝐷
-----s!P&f,     Pb = 𝑟𝑒 

𝑛

𝐷
---------s!P*f  

  HIF\ 𝑟𝑒  = 0.6745  
𝑑𝑟

2

𝑛−2
 ----s!P(f  ;DU| VJ,MSG ;D}C DF8[ ;\EFjI +]8L NXF"J[ K[P TYF  

 dr  = (a + bxr) - y
r
----s!P)f5|tI[S VJ,MSGGL +]8L NXF"J[ K[P 

5lZ6FD ov 

          s!f D = ________     s$f Pa =  _______ 

          sZf a =   ________      s5f Pb = _______ 

         s#f  b =  _______ 

 

 

 

Remarks: 



Teacher’s Signature 

5lZ6FD  

s!f D = 8.25 

sZf a = 0.1707 

s#fb = 100.16 

s$f Pa = 0.2422830 

s5f Pb = 0.3904745 
 

 

 

  

 

 

 

 

 


