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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 2nd Semester Examination, 2023 

DSC1/2/3-P2-PHYSICS 

Time Allotted: 2 Hours Full Marks: 40 

 GROUP-A /  / समूह-क  

1. Answer any five questions from the following: 1×5 = 5 

   

 तल िदइएका कुनै पाचँ ÿĳहłको उ°र ले´नहुोस् :  

  (a) State the Gauss’ divergence theorem. 1 

 Gauss’ divergence   

 गजको divergence को िसĦाÆत बताउनहुोस् ।  

(b) Justify whether kzyjzxyiyE ˆ2ˆ)2(ˆ 22 


 represents an electrostatic field. 1 

 kzyjzxyiyE ˆ2ˆ)2(ˆ 22 


  

 kzyjzxyiyE ˆ2ˆ)2(ˆ 22 


 ले एउटा electrostatic field दशाªउछ ? िसĦ गनुªहोस ।  

(c) Find the dimension of electric displacement vector D


. 1 

 ‘Electric displacement’ D

–   

 Electric displacement vector ( D


) को आयाम खोºनहुोस ।  

(d) “Electric field inside a metal is zero” — Explain. 1 

 —   

 ‘‘एउटा धातुको िभý electric field शूÆय हòÆछ’’ Óया´या गनुªहोस ।  

(e) State the physical significance of the equation 0 B


, where B


 denotes the 
magnetic field. 

1 

 0 B


B


  

 0 B


 समीकरणको भौितक महÂव बताउनहुोस, जहा ँ B


 ले चÌुबकìय ±ेýको मान बताउँछ ।  
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(f) Define mutual inductance of a coil. 1 

   

 एउटा तारको mutual inductance पåरभािषत गनुªहोस ।  

(g) Write down the value of 
B

E




 in free space, where BE


,  represents the electric and 

magnetic field, respectively. 

1 

 

B

E




BE


,  
 

 
एउटा खाली ठाउँमा 

B

E




 को मान ले´नहुोस् । जहा ँ BE


,  भÆनाले िवīतुीय अिन चÌुबकìय ±ेý 

बिुझÆछ । 

 

(h) Give an example of ferromagnetic substance. 1 

   

 Ferromagnetic पदाथªको एउटा उदाहरण िदनहुोस् ।  

   

 GROUP-B /  / समूह-ख  

 Answer any three questions from the following  

 

तल िदइएका कुनै तीन ÿĳहłको उ°र ले´नहुोस 

5×3 = 15 

2.  (a) Let 22 4xyzyzx  . Find the directional derivative of   at point )1,3,1(P  in 

the direction kji ˆ2ˆˆ2  . 
2 

 22 4xyzyzx  kji ˆ2ˆˆ2  )1,3,1(P 
 

 

 यिद 22 4xyzyzx  भए, कुनै एउटा िबÆद ु )1,3,1(P  मा kji ˆ2ˆˆ2   को िदशाितर   को 
directional derivative को मान खोºनहुोस । 

 

(b) The electric field E


 relates to scalar potential V  with  the expression VE 


. 
Find out the scalar potential V  at a point where the electric field is expressed as 

kyzxyjyzzxixzyE ˆ)cos(ˆ)2sin(ˆ)sinsin( 2


. 

3 

 E


V VE 


kyzxyjyzzxixzyE ˆ)cos(ˆ)2sin(ˆ)sinsin( 2


 

 

 VE 


 ले एउटा िवīतुीय ±ेý E


 लाई कुनै अदिैशक पोटेिÆशयल V  िसत सÌबिÆधत गछª  । यिद 

kyzxyjyzzxixzyE ˆ)cos(ˆ)2sin(ˆ)sinsin( 2


 भए अदिैशक potential V  
को कुनै एउटा िबÆदमुा मान खोºनहुोस । 
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3.  (a) State and explain Faraday’s laws of electromagnetic induction. 3 

   

 Electromagnetic induction मा Faraday को िनयम बताउद ैवणªन गनुªहोस ।  

(b) Show that the energy required to build up a current I  in a circuit of self 

inductance L  is 2

2
1 LI . 

2 

 L I 2

2
1 LI   

 एउटा self inductance L  भएको सिकª टमा ‘ I ’ करÆेटको उÂपÆन गनªको िनिÌत 2

2
1 LI  मानको 

शिĉको आवÔयकता पछª  भनी ÿमाण गनुªहोस । 

 

   

4.  (a) A positive charge of C102 7
1

q  is placed at a distance of 0.15 m from another 

positive charge of C108 7
2

q . At what point on the line joining them is the 
electric field zero? 

2 

 C102 7
1

q C108 7
2

q 0.15 m

 

 

 एउटा C102 7
1

q  बराबरको सकाराÂमक चाजª लाई अकō C108 7
2

q  बराबरको 
सकाराÂमक चाजª देिख 0.15 m को दूरीमा रािखएको छ । Âयस दईु चाजªहłको जोड़ने रेखाको कुन 
िबÆदमुा िवīतुीय ±ेýबलको मान शूÆय हòÆछ ? 

 

(b) ABCD is a square of 4 cm side. Charges of C1016 9 , C1016 9  and 

C1032 9  are placed at the points A, C and D respectively. Find the intensity of 
the electric field at point B. 

3 

 ABCD 4 cm C1016 9 , C1016 9 C1032 9
A, C D B  

 

 ABCD एउटा 4 cm भजुा भएको वगª हो । यिद यसको A, C, D िबÆदहुłमा C1016 9 , 

C1016 9  अिन C1032 9  बराबरको चाजªहł øमश रािखए, िबÆद ु ‘B’ मा िवīतुीय 
±ेýबलको मान खोºनहुोस । 

 

   

5.  (a) Find the capacitance of two concentric spherical metal shells with radius a  and 
)( abb  , where the outer shell is grounded. 

3 

 a b )( ab 
 

 

 अधªÓयास a  अिन )( abb   भएको दईु गोलाकार धातुको एउटा िवÆदमुा केिÆþत भएको shell हł 
जहा ँबािहरको shell लाई grounded गåरएको छ, Âयसको capacitance को मान खोºनहुोस । 
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(b) How much energy is stored within a parallel plate capacitor? 2 

   

 एउटा समानÆतर Èलेटको capacitor मा कित उजाª Öटोर भएको हòÆछ ?  

6.  (a) Write down the Maxwell’s equations in a non-conducting medium. 2 

   

 एउटा गैर स¼चालन माÅयममा Maxwell को समीकरण ले´नहुोस ।  

(b) Starting from Maxwell’s equations, establish the equation of continuity of EM 
fields. 

2 

   

 Maxwell को समीकरणको सहायता िलएर एउटा electromagnetic field को continuity को 
समीकरण िनकाÐनहुोस । 

 

(c) What is the dimension of Poynting vector? 1 

   

 Poynting vector को आयाम के हòÆछ ?  

   

 GROUP-C /  / समूह-ग  

 Answer any two questions from the following  10×2 = 20 

   

 तल िदइएका कुनै दइु ÿĳहłको उ°र ले´नहुोस  

7.  (a) A conducting spherical shell of radius ‘ R ’ has a uniform surface charge density 
‘ ’. Find the expression of an electric field at a point situated at  

(i) inside and  

(ii) outside the spherical shell. 

2+3 

 ‘ R ’ 
 

 

 एउटा अĦªÊयास ‘R ’ भएको गोलाकार चालक shell को uniform surface charge density ‘ ’ 
छ । तलिदइएका िबÆदहुłमा िवīतुीय ±ेýबलको समीकरण खोºनहुोस । 

(i) shell को िभý अिन 

(ii) shell को बािहर । 

 

(b) Plot the electric field profile of the above problem as a function of radial distance ‘ r ’. 2 

 ‘ r ’   

 मािथ िदइएका ÿĳमा िवīतुीय ±ेýबलको पाǋविचý radial distance ‘ r ’ को अनłुप िचिýत 
गनुªहोस । 
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(c) Given the potential function yxV 42   Volt in free space, find the stored energy 

in a unit 3m  volume centered at the origin. 

3 

 yxV 42  3m

 

 

 एउटा खुला ±ेýमा potential yxV 42   Volt को मान िदइएको छ । एउटा एक 3m  बराबरको 
आयतनमा संरि±त उजाªको मान खोºनहुोस । 

 

   

8.  (a) State the Biot-Savart’s law. Determine an expression for magnetic field at a point 
‘P ’ located at a distance x  from the middle of the straight current carrying wire 
of finite length ‘ L2 ’. What will be the expression of magnetic field if L ? 

1+3+1 

 ‘ L2 ’ x
P L

 

 

 Biot-Savart को िनयम बताउनहुोस । एउटा िसिमत लÌबाई L2 भएको सोजो तारमा िवīतुको ÿवाह 
भइरहकेो भए यस देिख ‘ x ’ को दरुीमा भएको एउटा िबÆद ु ‘P ’ मा चÌुबकìय ±ेýबलको समीकरण 
खोºनहुोस । L  हòदा ँÂयस समीकरणको मान कÖतो हòÆछ ? 

 

(b) Two parallel and long straight conductors are kept at 18 cm apart. Steady currents 
of 8 A and 12 A flow through each of them in the same direction. Determine the 
perpendicular distance from any of the conductors where the magnetic field value 
is zero.  

3 

 18 cm 8 A
12 A

 

 

 दइुवटा समानÆतर लामो चालकहłलाई 18 cm को दरूीमा रािखयो । ती दईु चालकहłमा 8 A अिन 
12 A बराबरको Steady current एउटा िदशितर ÿवाह हòÆछ । कुन ैएउटा चालक दिेख चÌुबकìय ±ेý 
शूÆय भएको िबÆदमुाझको perpendicular दूरीको मान खोºनहुोस । 

 

(c) What type of magnetic material is chosen for permanent magnet and why? 2 

   

 एउटा Öथायी चÌुबक बनाउन कÖतो पदाथªको ÿयोग गåरÆछ ? िकन ?  

   

9.  (a) Find the value of )( rr n


 , where kzjyixr ˆˆˆ 


. Find the value of n  for which 

)( rrn


 is solenoidal. 

4+2 

 )( rr n


 kzjyixr ˆˆˆ 


n )( rrn


 

 

 यिद kzjyixr ˆˆˆ 
  भए )( rr n


  को मान खोºनहुोस । rrn

  solenoid हòदा ँ n  को मान 
खोºनहुोस । 
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(b) Evaluate dsnr  ˆ


over the unit cube defined by 0,0,0  zyx  and 

1,1,1  zyx , where the symbols have usual meaning.  

2 

 0,0,0  zyx 1,1,1  zyx dsnr  ˆ


 

 

 0,0,0  zyx  अिन 1,1,1  zyx  ले पåरभािषत एउटा घनाकार को dsnr  ˆ
  को 

मÐूयांकन गनुªहोस । जहा ँसंकेत हłको सामाÆय अथª हòÆछ । 

 

(c) Prove that the curl of the gradient of a scalar is always zero. 2 

   

 Curl of the gradient of a scalar सधँ ैशूÆय हòÆछ भनी ÿमािणत गनुªहोस ।  

   

10.(a) Distinguish between dia-, para- and ferromagnetic substances.  5 

   

 Dia-, para- अिन ferromagnetic पदाथªहłमा िभÆनता बताउनहुोस ।  

(b) Using Maxwell’s equations show that light is an electromagnetic wave. 5 

   

 Maxwell को समीकरणको सहायता िलएर ÿकाश एउटा electromagnetic तरगं हो भनी ÿमाण 
गनुªहोस । 

 

 
——×—— 

 

 


