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K-202201–A

çßáØ Ñ ÖõçÌ·¤-àææS˜æ

Subject : Physics

â×Ø Ñ 3 ƒæ‡ÅðU ] [ Âê‡ææZ·¤ Ñ 70
Time : 3 hours ] [ Maximum Marks : 70

çÙÎðüàæ Ñ (i)  âÖè ÂýàÙ ¥çÙßæØü ãñ´UÐ §â ÂýàÙ-Â˜æ ×ð´ ·é¤Ü w{ ÂýàÙ ãñ´UÐ

Instructions :  All questions are compulsory. There are 26 questions in all.
  (ii)  §â ÂýàÙ-Â˜æ ·ð¤ Âæ¡¿ Öæ» ãñ´—¹‡ÇU-¥, ¹‡ÇU-Õ, ¹‡ÇU-â, ¹‡ÇU-Î ¥õÚU ¹‡ÇU-§Ð

   This question paper has five sections–Section-A, Section-B, Section-C, 
Section-D and Section-E.

  (iii)  ¹‡ÇU-¥ ×ð´ Âæ¡¿ ÂýàÙ ãñ´U, ÂýˆØð·¤ ·¤æ v ¥¢·¤ ãñUÐ ¹‡ÇU-Õ ×ð´ Âæ¡¿ ÂýàÙ ãñ´U, ÂýˆØð·¤ ·ð¤ 
w ¥¢·¤ ãñ´UÐ ¹‡ÇU-â ×ð´ ÕæÚUãU ÂýàÙ ãñ´U, ÂýˆØð·¤ ·ð¤ x ¥¢·¤ ãñ´UÐ ¹‡ÇU-Î ×ð´ y ¥¢·¤ ·¤æ °·¤ 
ÂýàÙ ãñU ¥õÚU ¹‡ÇU-§ ×ð´ ÌèÙ ÂýàÙ ãñ´U, ÂýˆØð·¤ ·ð¤ z ¥¢·¤ ãñ´UÐ

   Section-A contains five questions of 1 mark each. Section-B contains 
five questions of 2 marks each. Section-C contains twelve questions 
of 3 marks each. Section-D contains one question of 4 marks and 
Section-E contains three questions of 5 marks each.

  (iv)  ¹‡ÇU-Î ÌÍæ ¹‡ÇU-§ ·ð¤ âÖè ÂýàÙæð´ ×ð´ ¥æ¢ÌçÚU·¤ çß·¤ËÂ ·ð¤ ÂýæßÏæÙ ãñ´UÐ 

   Internal choices are given in all questions of Section-D and Section-E.

Name : ................................................................................................................................

Roll No. : ................................................

ÙßèÙ ÂæÆK·ý¤× / New Syllabus

+

+
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¹‡ÇU-¥ / (Section-A)

ÂýàÙ-v È¤æðÅUæòÙ ·¤æ çßÚUæ× ¼ýÃØ×æÙ ç·¤ÌÙæ ãUæðÌæ ãñU?   [1]

 What is the rest mass of photon?

ÂýàÙ-w ÁÕ àæéh Á×æðüçÙØ× ×ð´ °ç‹ÅU×Ùè ·¤è ¥àæéçh ç×ÜæØè ÁæÌè ãñU, Ìæð ç·¤â Âý·¤æÚU ·¤æ 

¥hü¿æÜ·¤ ÂýæŒÌ ãUæðÌæ ãñU?   [1]

 When antimony impurity is added to pure germanium, which type of 

semiconductor is obtained?

ÂýàÙ-x ¥æØÌÙ ¥æßðàæ ƒæÙˆß @Øæ ãñU? §â·¤æ SI ×æ˜æ·¤ çÜç¹°Ð [½+½=1]

 What is volume charge density? Write its SI unit.

ÂýàÙ-y çÎcÅU ÏæÚUæ ·ð¤ çÜ° â¢ÏæçÚU˜æèØ ÂýçÌƒææÌ ç·¤ÌÙæ ãUæð»æ?  [1]

 What is the capacitive reactance for a direct current?

ÂýàÙ-z ç·¤â ÎÂü‡æ ·¤è È¤æð·¤â ÎêÚUè ¥Ù¢Ì ãUæðÌè ãñU?   [1]

 Which mirror has an infinite focal length?

¹‡ÇU-Õ / (Section-B)

ÂýàÙ-{ °ÙæÜæò» ß çÇUçÁÅUÜ çâ‚ÙÜ ×ð´ ·¤æð§ü Îæð ¥¢ÌÚU çÜç¹°Ð [2]

 Write two differences between Analog and Digital Signals.

ÂýàÙ-| Âýæ×æç‡æ·¤ ÂýçÌÚUæðÏ ÕÙæÙð ·ð¤ çÜ° ç×ŸæÏæÌé¥æð´ ·¤æ ÂýØæð» ç·ý¤Øæ ÁæÌæ ãñUÐ @Øô´? [2]

 Alloys are used to make the standard resistance. Why?

ÂýàÙ-} çÙ`Ù ÂçÚUÂÍ ×ð´ A ¥õÚU B ·ð¤ Õè¿ ÌéËØ ÏæçÚUÌæ ™ææÌ ·¤èçÁ° Ñ [2]

       
A B

3μF 3μF 3μF
● ●

 Find out equivalent capacitance between the points A and B in the 
following circuit :

           
A B

3μF 3μF 3μF
● ●
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ÂýàÙ-~ Èýð¤ÙðÜ çßßÌüÙ ÌÍæ Èý¤æò©UÙãUæðÈ¤ÚU çßßÌüÙ ×ð´ Îæð ¥‹ÌÚU çÜç¹°Ð [1+1=2]

 Write the two differences between Fresnel and Fraunhofer  diffraction.

ÂýàÙ-v® °·¤ ·¤æÕüÙ ÂýçÌÚUæðÏ ·¤æ ×æÙ 7600 + 20% ¥æð× ãñUÐ ©Uâ·ð¤ Ú¢U»æð¢ ·¤æ ·ý¤× ÕÌæ§°Ð [2]

 The resistance of carbon resistor is 7600 + 20% ohms. Write the 

order of colour rings for it. 

¹‡ÇU-â / (Section-C)

ÂýàÙ-vv ÕæðÚU ·¤æ ÂÚU×æ‡æé ×æòÇUÜ ·ð¤ ÌèÙ ¥çÖ»ëãUèÌ çÜç¹°Ð  [1+1+1=3]

 Write the three postulates of Bohr’s atomic model.

ÂýàÙ-vw ¥ßÚU@Ì ÌÚ¢U»æð´ ·¤æ ©UˆÂæÎÙ ç·¤â Âý·¤æÚU ç·¤Øæ ÁæÌæ ãñU? §Uâ·ð¤ Îæð Âý×é¹ ©UÂØæð» 

çÜç¹°Ð    [1+2=3]

 How infrared waves are produced? Write its two important uses.

ÂýàÙ-vx çâh ·¤èçÁ° ç·¤ ÿæØ çÙØÌæ¢·¤ ·¤æ ÃØéˆ·ý¤× ßãU â×Ø ãñU çÁâ·ð¤ Âà¿æÌ÷ 

ÚðUçÇUØæð°ç@ÅUß ÂÎæÍü ×ð´ çßƒæÅUÙ ·ð¤ ·¤æÚU‡æ ÂÚU×æ‡æé¥æð´ ·¤è â¢BØæ, ×êÜ ×æÙ ·¤æ 
1
e ßæ¡ Öæ» 

ÚUãU ÁæÌè ãñUÐ     [3]

 The reciprocal of decay constant is that time during which the 

number of active nuclei of radioactive substance reduces 
1
e   times of 

the initial value of number of nuclei. Prove it.

ÂýàÙ-vy ØçÎ ÂýˆØð·¤ âðÜ ·¤æ ¥æ¢ÌçÚU·¤ ÂýçÌÚUæðÏ Õæ±Ø ÂýçÌÚUæðÏ ·¤è ÌéÜÙæ ×ð´ ÕãéUÌ ¥çÏ·¤ ãUæð, Ìæð 

©Uâð ç·¤â ·ý¤× ×ð´ ÁæðÇ¸UÙð ÂÚU ¥çÏ·¤Ì× ÏæÚUæ ÂýæŒÌ ãUæðÌè ãñU? â×Ûææ§°Ð  [1+2=3]

 If internal resistance of each cell is much greater than the external 

resistance, which combination gives the maximum current? Explain. 

ÂýàÙ-vz °·¤ ÜêÂ âð Õh ¿é`Õ·¤èØ RÜ@â fB = 6t2 + 7t + 1 ãñU, ÁãUæ¡ fB·¤æ ×æÙ ç×Üè-

ßðÕÚU ×ð´ ÌÍæ t ·¤æ ×æÙ âð·¢¤ÇU ×ð´ ãñUÐ t =2  âð·¢¤ÇU ÂÚU ÜêÂ ×ð´ ç·¤ÌÙæ çßléÌ-ßæãU·¤¤ÕÜ 

ÂýðçÚUÌ ãUæðÌæ ãñU?   [2+1=3]

 The magnetic flux linked with a closed loop is fB = 6t2 + 7t + 1, where 

fB in milli-weber and t in second. What will be the induced e.m.f. after 

t =2 seconds?



[ 4 ]

NM-38 A 

ÂýàÙ-v{ çÙ`Ù ·¤æ ¥Íü â×Ûææ§° Ñ   [1+1+1=3]

 (i) çmÌèØ·¤ ©UˆâÁüÙ

 (ii) ÎðãUÜè ¥æßëçîæ

 (iii) Âý·¤æàæ-çßléÌ âðÜ

 Explain the meanings of the following :

 (i) Secondary emission

 (ii) Threshold frequency

 (iii) Photo-electric cell

ÂýàÙ-v| OR »ðÅU ·¤æ ÜæòçÁ·¤ ÂýÌè·¤, ÕêçÜØÙ ÃØ¢Á·¤ ÌÍæ âˆØ âæÚU‡æè ÕÙæ§°Ð [1+1+1=3]

 Construct the logic symbol, Boolean expression and truth table of 

OR gate. 

ÂýàÙ-v} 60º ·¤æð‡æ ßæÜð °·¤ çÂý…× mæÚUæ ©UˆÂ‹Ù ‹ØêÙÌ× çß¿ÜÙ ·¤æð‡æ ·¤æ ×æÙ 60º ãñUÐ çÂý…× 

·ð¤ ÂÎæÍü ·¤æ ¥ÂßÌüÙæ¢·¤ ™ææÌ ·¤èçÁ°Ð   [3]

 The minimum deviation angle occurred by a prism of prism angle 

60º is 60º. Calculate the refractive index of the material of prism. 

ÂýàÙ-v~ ¥æØæ× ×æòÇéUÜÙ @Øæ ãñU? §â·ð¤ Îæð ÜæÖ çÜç¹°Ð  [1+1+1=3]

 What is amplitude modulation? Write its two advantages.

ÂýàÙ-w® ÁðÙÚU ÇUæØæðÇU @Øæ ãñU? §â·¤æ ßæðËÅðUÁ çÙØ¢˜æ·¤ ·ð¤ M¤Â ×ð´ ©UÂØæð» ·¤æ çßléÌ ÂçÚUÂÍ 

¹è´¿·¤ÚU §â·¤æ V-I ¥çÖÜæÿæç‡æ·¤ ß·ý¤ ÕÙæ§°Ð   [1+1+1=3]

 What is Zener diode? Draw an electric circuit for its use as a voltage 

regulator and construct its V-I characteristic curve.

ÂýàÙ-wv ¿é`Õ·¤èØ çmÏýéß ·ð¤ ¥ÿæèØ çSÍçÌ ×ð´ ç·¤âè çÕ‹Îé ÂÚU ¿é`Õ·¤èØ ÿæð˜æ ·¤è ÌèßýÌæ ·¤æ 

ÃØ¢Á·¤ çÙ»×Ù ·¤èçÁ°Ð    [3]

 Derive formula for the magnetic field intensity at the axial position 

of a magnetic dipole.
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ÂýàÙ-ww Âý·¤æàæ Ì‹Ìé @Øæ ãñU? §â·ð¤ Îæð Âý×é¹ ©UÂØæð» çÜç¹°Ð  [1+2=3]

 What is optical fibre? Write its two important uses.

¹‡ÇU-Î / (Section-D)

ÂýàÙ-wx ¥ÁØ ¥ÂÙð ÎæðSÌæð´ ·ð¤ âæÍ ÅUãUÜÙð »Øæ ÍæÐ ßãUæ¡ âð °·¤ ÅþU·¤ »éÁÚUè çÁâ×ð´ çÜ¹æ Íæ, 

ÒÒâæßÏæÙ çßSÈ¤æðÅU·¤ âæ×»ýèÓÓÐ ÅþU·¤ âð °·¤ Á¢ÁèÚU Õ¢Ïè Íè, Áæð Á×èÙ ·¤æð SÂàæü ·¤ÚU 

ÚUãUè ÍèÐ ¥ÁØ Ùð ¥ÂÙð ÎæðSÌæð´ ·¤æð â×ÛææØæ ç·¤ ÅþU·¤ ·¤è »çÌ ·ð¤ ÎæñÚUæÙ ©Uâ·¤è ÏéÚUè 

Âë‰ßè ·ð¤ ¿é`Õ·¤èØ ÿæð˜æ ·¤è ÿæð˜æ ÚðU¹æ¥æð´ ·¤æð ·¤æÅUÌè ãñU, È¤ÜSßM¤Â ©Uâ·ð¤ çâÚUæð´ ÂÚU 

çßléÌ-ßæãU·¤ ÕÜ ÂýðçÚUÌ ãUæð ÁæÌæ ãñUÐ ÂýðçÚUÌ ¥æßðàæ ·¤æ Á¢ÁèÚU ·ð¤ mæÚUæ ÿæÚU‡æ ãUæðÌæ ÚUãUÌæ 

ãñU çÁââð çßSÈ¤æðÅU·¤ ÂÎæÍü âéÚUçÿæÌ ÕÙð ÚUãUÌð ãñ´UÐ

 §â ¥Ùé‘ÀðUÎ ·ð¤ ¥æÏæÚU ÂÚU çÙ`Ù ÂýàÙæð´ ·ð¤ ©UîæÚU ÎèçÁ° Ñ [1+2+1=4]

 (i) ÂýðçÚUÌ çßléÌ-ßæãU·¤ ÕÜ ·¤Õ ©UˆÂ‹Ù ãUæðÌæ ãñU?

 (ii) ÂýðçÚUÌ çßléÌ ÏæÚUæ ·¤è çÎàææ ÕÌæÙð ßæÜð çÙØ× ·¤æ Ùæ× °ß¢ ·¤ÍÙ çÜç¹°Ð 

 (iii) ¥ÁØ Ùð ç·¤Ù ×êËØæð´ ·¤æ ÂýÎàæüÙ ç·¤Øæ (·¤æð§ü Îæð)?

 Ajay and his friends went for a walk. There they saw a metallic chain 

attached to a truck touching the ground. It was also written on the 

truck, ‘‘beware highly inflammable’’. Ajay explained to his friends 

that during motion of truck, magnetic lines of the earth are cut by its 

axle and due to this some e.m.f. will be induced across its ends. This 

induced charge is discharging to the earth through this metallic chain 

and explosive materials are safe.

 Answer the following questions on the basis of the above paragraph :

 (i) When does an induced e.m.f. produce?

 (ii) Name and state the law which gives direction of induced current.

 (iii) Write the values displayed by Ajay (any two).

¥Íßæ

OR
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 çßÁØ ¥ÂÙð ƒæÚU ×ð´ Ü»ð ÂýˆØæßÌèü ÏæÚUæ çßléÌ ¥æÂêçÌü ×ð´â ·ð¤ ç·¤ÅU-·ñ¤ÅU ·ð¤ RØêÁ ÌæÚU 

·¤æð ÕÎÜÙð ·ð¤ çÜ° Ù¢»ð ÂñÚU ¿Ü ÚUãUæ ÍæÐ °·¤æ°·¤ ßãU ç¿ËÜæÌð ãéU° È¤àæü ÂÚU ç»ÚU 

ÂÇ¸UæÐ ©Uâ·ð¤ Âé˜æ ¥ç×Ì Ùð ç¿ËÜæãUÅU âéÙè ¥æñÚU ÁêÌæ ÂãUÙ·¤ÚU ©Uâ SÍæÙ ·¤è ¥æðÚU ÎæñÇ¸U 

Ü»æØèÐ ©UâÙð Ü·¤Ç¸Uè ·¤æ °·¤ ÇU‡ÇUæ çÜØæ ¥æñÚU §â·¤è âãUæØÌæ âð ×éBØ ¥æÂêçÌü ·¤æð 

Õ¢Î ç·¤ØæÐ 

 §â ¥Ùé‘ÀðUÎ ·ð¤ ¥æÏæÚ UÂÚU çÙ`Ù ÂýàÙæð´ ·ð¤ ©UîæÚU ÎèçÁ° Ñ [2+1+1=4]

 (i) ÖæÚUÌ ×ð´ ×éBØ ¥æÂêçÌü ·¤è ßæðËÅUÌæ ¥æñÚU ¥æßëçîæ @Øæ ãñU?

 (ii) ¥æÁ·¤Ü Áæð çßléÌ ©UÂ·¤ÚU‡æ ©UÂØæð» ×ð´ ÜæÌð ãñ´U, ©UÙ×ð´ âð ¥çÏ·¤æ¢àæ ×ð´ °.âè. 

ßæðËÅUÌæ ©UÂØæð» ·¤ÚUÌð ãñ´UÐ @Øæð´?

 (iii) ¥ç×Ì Ùð´ ç·¤Ù ×êËØæð´ ·¤æ ÂýÎàæüÙ ç·¤Øæ (·¤ô§ü Îô)? 

 Vijay walked bare foot to replace the fuse wire in kit-kat fitted with 
the alternating current supply mains for his house. Suddenly he 
screamed and fall on the floor. His son Amit heared the cries and 
rashed to the place with shoes on. He took a wooden baton and used 
it to switch off the mains supply. 

 Answer the following questions on the basis of above paragraph :

 (i) What is the voltage and frequency of mains supply in India?

 (ii) These days most of the electrical devices we use require A.C.  
 voltage. Why?

 (iii) Write the values displayed by Amit (any two).

¹‡ÇU-§ / (Section-E)

ÂýàÙ-wy ç·¤âè ÂÌÜð Üð´â ·ð¤ çÜ° çâh ·¤èçÁ° ç·¤ 

   

1 1 1 1

1 2f R R
= −( ) −











µ

 ÁãUæ¡ â¢·ð¤Ìæð´ ·ð¤ â×æ‹Ø ¥Íü ãñ´UÐ   [5]

 For a thin lens, prove that 

   

1 1 1 1

1 2f R R
= −( ) −











µ

 where symbols have their usual meanings.
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¥Íßæ
OR

 â¢Øé@Ì âêÿ×Îàæèü ·¤æ ç·¤ÚU‡æ ¥æÚðU¹ ¹è´ç¿° ÌÍæ ¥æßÏüÙ ÿæ×Ìæ ·ð¤ çÜ° ÃØ¢Á·¤ 

ÃØéˆÂ‹Ù ·¤èçÁ° ÁÕç·¤ ¥¢çÌ× ÂýçÌçÕ¢Õ SÂcÅU ÎëçcÅU ·¤è ‹ØêÙÌ× ÎêÚUè ÂÚU ÕÙð´Ð [2+3=5]

 Draw the ray diagram to show the formation of image by compound 
microscope and obtain an expression for the magnifying power when 
final image is formed at least distance of distinct vision.

ÂýàÙ-wz çßléÌ ÏæÚUæßæãUè ßëîææ·¤æÚU ·é¤‡ÇUÜè ·ð¤ ¥ÿæ ·ð¤ ¥ÙéçÎàæ ç·¤âè çÕ‹Îé ÂÚU ¿é`Õ·¤èØ ÿæð˜æ 

·ð¤ çÜ° ÃØ¢Á·¤ ÂýæŒÌ ·¤èçÁ°Ð    [5]

 Deduce an expression for magnetic field at a point on the axis of a 
current carrying circular coil.  

¥Íßæ
OR

 ¿Ü ·é¢¤ÇUÜè ÏæÚUæ×æÂè @Øæ ãñU? çÙÜ¢çÕÌ ·é¢¤ÇUÜè ÏæÚUæ×æÂè ·¤æ Ùæ×æ¢ç·¤Ì ÚðU¹æç¿˜æ ÕÙæ§° 

ÌÍæ çâh ·¤èçÁ° ·¤è §â×ð´ ÕãUÙð ßæÜè ÏæÚUæ ·é¢¤ÇUÜè ·ð¤ çßÿæðÂ ·ð¤ ¥Ùé·ý¤×æÙéÂæÌè ãUæðÌè 

ãñUÐ      [1+2+2=5]

 What is moving coil galvanometer? Draw labelled diagram of 
suspended coil galvanometer and prove that the deflection of a coil 
is directly proportional to the current flowing through it. 

ÂýàÙ-w{ çâh ·¤èçÁ° ç·¤ ç·¤âè Õ¢Î ÂëcÆU âð »éÁÚUÙð ßæÜæ â`Âê‡æü çßléÌ RÜ@â ©Uâ Õ¢Î 

ÂëcÆU ·ð¤ ¥‹ÎÚU ©UÂçSÍÌ ·é¤Ü ¥æßðàæ ·¤æ 
1
0ε
 »éÙæ ãUæðÌæ ãñU, ÁãUæ¡ ε0 ×é@Ì ¥æßðàæ ·¤è 

çßléÌàæèÜÌæ ãñUÐ §â Âý×ðØ ·¤æ Ùæ× Öè çÜç¹°Ð ØçÎ ¥æßðàæ Õ¢Î ÂëcÆU ·ð¤ ÕæãUÚU ãUæð, Ìæð 

çßléÌ RÜ@â ·¤æ ×æÙ ç·¤ÌÙæ ãUæð»æ?   [1+3+1=5]

 Prove that the total electric flux associated with a closed 

surface is 1
0ε

 times the total charge present inside the closed surface, 

where ε0 is permittivity of free space. Write also name of the theorem. 

What will be the value of electric flux if the charge lies outside the 

closed surface? 
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¥Íßæ

OR

 â¢ÏæçÚU˜æ ·¤è çSÍçÌÁ ª¤Áæü @Øæ ãñU? §â·¤æ ÃØ¢Á·¤ ÃØéˆÂ‹Ù ·¤èçÁ°Ð ØãU ª¤Áæü ç·¤â 

M¤Â ×ð´ ¥æñÚU ·¤ãUæ¡ ÂæØè ÁæÌè ãñU?   [1+2+2=5]

 What is the potential energy of a capacitor? Derive its expression. 

Where and in which form this energy is found?

52,000


