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This Question Paper consists of 30 questions including 2 figures and 8 printed pages.
Ap âñ`Ódp„ 30 âñp¡, 2 ApL©$rs A_¡ 8 dyqÖs `p_p„ R>¡.
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(`funp_p¡ qv$hk A_¡ spfuM)

Signature of Invigilators 1. 

(r_funL$p¡_p lõspnf)

2. 

General Instructions :

1. Candidate must write his/her Roll Number on the first page of the Question Paper.

2. Please check the Question Paper to verify that the total pages and total number of questions contained in the
Question Paper are the same as those printed on the top of the first page. Also check to see that the questions are
in sequential order.

3. Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the specified
places will lead to disqualification of the candidate.

4. Write your Question Paper Code No. 62/SS/N/GU-A on the Answer-Book.

kpdpÞe k|Q_p :

1. `funp\} âñ`Ó_p â\d `p_p `f `p¡sp_p¡ A_y¾$dp„L$ Ahíe gM¡.

2. L©$`ep s`pku g¡hy„ L¡$ âñ`Ó_p Ly$g `p_p A_¡ âñ`Ódp„ Ly$g âñp¡_u k„¿ep, â\d `p_pdp„ D`f S>Zph¡gu k„¿ep\u kdp_ lp¡e.
sp¡ `Z QL$pku g¡hy„ L¡$ âñp¡ ¾$ddp„ R>¡.

3. § DÑf ỳrkÐL$pdp„ L$p¡C `Z rQÞlp¡ b_phhp A\hp r_qv$®óV$ õ\p_p¡ AÞe L$p¡C õ\p_ `f A_y¾$dp„L$ gMsp `funp\}_¡ Aep¡Áe
Ål¡f L$fhpdp„ Aphi¡.

4. DÑf ỳ[õsL$p `f âñ`Ó_u L$p¡X$ k„¿ep 62/SS/N/GU, set-A gMhu.

Roll No.

A_y¾$dp„L$

Set/k¡V$U A
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    L$p¡X$ k„. 62/SS/N/GU
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PHYSICS

cp¥rsL$ rhop_

(312-G)

Time :  3 Hours ] [ Maximum Marks : 80

kde : 3 L$gpLU ] [ Ar^L$sd NyZ — 80

Note : (i) All questions are compulsory.

(ii) Marks allotted are indicated against each question.

(iii) Each question from Question Nos. 1 to 10 has four alternatives - (A), (B), (C) and (D),
out of which one is most appropriate.  Choose the correct answer among the four
alternatives and write it in your answer-book against the number of the question.  No
separate time is allotted for attempting multiple choice questions.

_p¢^ : (i) b^p S> âñp¡ Ar_hpe® R>¡.

(ii) âÐe¡L$ âñ_u kpd¡ s¡_p NyZ Ap`hpdp„ Aph¡g R>¡.

(iii) âñ k„¿ep 1 \u 10 _p âÐe¡L$ âñ dpV¡$ Qpf rhL$ë`p¡ - (A), (B), (C) A_¡ (D) Ap ¡̀g R>¡ S>¡dp„\u A¡L$ kp¥\u
ep¡Áe R>¡.  Ap`¡gp Qpf rhL$ë`p¡dp„\u kpQp rhL$ë`_u `k„v$Nu L$fu, sdpfu DÑf `y[õsL$pdp„ âñ k„¿ep_u kpd¡
gMp¡.  blºrhL$ë` âñp¡_p DL¡$g dpV¡$ L$p¡C Arsqf¼s kde Ap`hpdp„ _l] Aph¡.

1. A ball of mass ‘m’ strikes a rigid wall with speed ‘u’ and rebounds back with the same speed.
The impulse imparted to the ball by the wall is :

(A) 2 mu (B) mu (C) zero (D) −2 mu

‘m’ Öìedp_ hpmp¡ A¡L$ v$X$p¡ ×Y$ qv$hpf’u ‘u’ Nrs (TX$‘) kp’¡ A’X$pe R>¡ A_¡ s¡ ‘R>u s¡S> TX$‘ kp’¡ A¡ ‘pR>p¡ Aph¡

R>¡. qv$hpf Üpfp v$X$p_¡ Ap‘hpdp„ Aphsp¡ Aph¡N R>¡ :

(A) 2 mu (B) mu (C) i|Þe (D) −2 mu

2. A crane lifts a mass of 100 kg to a height of 10 m in 20 seconds.  The power of the crane is
(take g=10 ms−2) :

(A) 100 W (B) 200 W (C) 250 W (D) 500 W

100 kg Öìedp_hpmu hõsy_¡ A¡L$ ¾¡$_ 10 m “u KQpC ‘f 20 k¡L¡$ÞX$dp„ D‘f gC Åe R>¡. ¾¡$__u i[¼s R>¡ :

(take g=10 ms−2)

(A) 100 W (B) 200 W (C) 250 W (D) 500 W

1

1
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3. A Carnot engine is working between steam point and ice point.  Its efficiency will be :
(A) 24.9% (B) 25.7% (C) 26.8% (D) 28.8%

A¡L$ L$p_p£V$ A¡[ÞS>_ hpó‘tbvy$ A_¡ rldtbvy$ hÃQ¡ L$pe® L$f¡ R>¡. s¡_u v$nsp li¡ :
(A) 24.9% (B) 25.7% (C) 26.8% (D) 28.8%

4. Which of the following processes is correct for a given P–V diagram ? 1

(A) Adiabatic Process (B) Isothermal Process
(C) Isobaric Process (D) Isochoric Process

 Ap‘¡g P–V Apf¡M dpV¡$ L$ep¡ D‘¾$d kpQp¡ R>¡ ?

(A) kdp¡ódu âq¾$ep (B) kdsp‘u âq¾$ep

(C) kdL$v$u âq¾$ep (D) kdv$pbu âq¾$ep

5. Sound waves travel fastest in : 1
(A) Solids (B) Liquids (C) Gases (D) Vacuum

Ýhr_-sf„Np¡ L$ep dpÝeddp„ kp¥’u h ŷ h¡N ’u k„QfZ L$f¡ R>¡ ?

(A) W$p¡k (B) Öh (C) N¥k (D) h¥¼eyd

6. Figure shows a sinusoidal wave at a given instant. 1

Which points are in same phase ?
(A) A, B (B) B, C (C) B, D (D) C, E

r_ròs kde ‘f A¡L$ rkÞeykp¡CX$g sf„N_¡ “uQ¡ Ap‘¡g rQÓdp„ v$ip®hpdp„ Apìey„ R>¡.

A¡hp L$ep b¡ tbvy$ R>¡ S>¡ A¡L$S> ä¡kdp„ R>¡ ?
(A) A, B (B) B, C (C) B, D (D) C, E

1
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1

7. An optically active substance : 1

(A) rotates the plane of polarised light

(B) changes the direction of polarised light

(C) does not allow plane polarised light to pass through it

(D) none of these

 A¡L$ âL$priL$ue ‘v$p’® :

(A) ŷ°huc|s âL$pi_u k‘pV$u_¡ Oydph¡ R>¡.

(B) ŷ°huc|s âL$pi_u qv$ip_¡ ‘qfhrs®s L$f¡ R>¡.

(C) kdsg ŷ°huc|s âL$pi_¡ s¡dp„’u ‘kpf ’hp v$¡sp¡ “’u.

(D) D‘fdp„_y A¡L¡$e “l].

8. In nuclear reactions, there is a conservation of : 1

(A) Mass only (B) Energy only

(C) Momentum only (D) Mass, Energy and Momentum

 ‘fdpÏ ârsq¾$epdp„ k„fnZ ’pe R>¡ :

(A) a¼s Öìedp__y„ (B) a¼s EÅ®_y„

(C) a¼s k„h¡N_y„ (D) Öìedp_, EÅ® A_¡ k„h¡N_y„

9. Which of the following spectral series falls within visible region of electromagnetic
radiation ?

(A) Lyman series (B) Balmer series (C) Paschen series (D) Pfund series

“uQ¡dp„_u L$C õ‘¡¼V²$g î¡Zu rhÛys Qy„bL$ue qL$fZp¡ÐkN®_p ×íe cpNdp„ Aph¡ R>¡.

(A) gpCd¡_ î¡Zu (B) bpdf î¡Zu (C) `píQ_ î¡Zu (D) a„X$ î¡Zu

10. The refractive index of glass is 1.5 for light waves of λ=6000 Å in vacuum.  Its wavelength in
glass is :

(A) 9000 Å (B) 4000 Å (C) 6000 Å (D) 3000 Å

 h¡¼eyddp„ λ=6000 Å “u âL$pi sf„Np¡ dpV¡$ Ágpk_y„ fuä¡[¼V$h IX¡$¼k 1.5 R>¡. L$pQdp„ s¡_u sf„N g„bpC_y„ dp_ li¡ :

(A) 9000 Å (B) 4000 Å (C) 6000 Å (D) 3000 Å
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11. Define (a) coefficient of static friction; and (b) coefficient of kinetic friction. 2

(a) [õ’f Oj®Zp„L$ A_¡ (b) Nrs Oj®Zp„L$_¡ ìep¿epres L$fp¡.

12. A block of mass ‘m’ is held on a rough inclined surface of inclination θ.  Show in a diagram
various forces acting on the block.

‘m’ Öìedp_ (v$m) “p¡ A¡L$ ågpµL$ θ L$p¡Zhpmp Y$pm_u MfbQX$u k‘pV$u ‘f dyL¡$g R>¡. sp¡ D‘f gpNsp„ rhrh^ bmp¡

f¡MpL©$rsdp„ v$ip®hp¡.

13. Draw a schematic diagram of hydraulic jack for raising automobiles to the desired height.

A¡L$ r_ròs KQpC D‘f dp¡V$f NpX$uAp¡_¡ D‘pX$hp dpV¡$ lpCX²$p¡rgL$ S>¥L$_y„ A¡L$ kdyrQs rQÓ v$p¡fp¡.

14. State Zeroth law of Thermodynamics.  How many joules of work is equivalent to one calorie
of heat ?

DódpNrsipõÓ_p i|Þe¾$d_p r_ed_¡ gMp¡.  Dódp_u A¡L$ L¡$gp¡fu L$pe® L¡$V$gp S|>g_¡ bfp¡bf lp¡e R>¡.

15. Draw an indicator diagram for a thermodynamic system, when it expands isothermally
from volume V

1
 to V

2
 at pressures P

1
 and P

2
 respectively.

DódpNrsL$ue âq¾$ep_u v$i®L$ f¡MpL©$rs v$p¡fp¡, Äepf¡ v$pb P
1
 A_¡ P

2
  D‘f A_y¾$d¡ Apes_ V

1
 ’u V

2
 kdsp‘u

Ahõ’pdp„ âkfZ hMs¡ ’pe R>¡.

16. State two reasons, which were pointed out by Laplace for his correction to the formula for
velocity of sound in air given by Newton.

A¡hp b¡ L$pfZp¡ gMp¡ S>¡_¡ Ýep_dp„ fpMu gpàgpk_¡ hpeydp„ AhpS>_u TX$‘ dpV¡$ Þe|V$__p k|Ó_¡ k„ip¡r^s L$fhy„ ‘X$éy„.

17. Show that for every 18C rise in temperature, the velocity of sound in air increases by
0.61 ms−1.

bsphp¡ L¡$ ârs 18C sp‘“p h^hp’u hpeydp„ Ýhr__p¡ h¡N 0.61 ms−1 h^u Åe R>¡.

18. Draw a graph showing the variation of resistivity of a semiconductor with temperature.

sp‘ kp’¡ A ®̂hplL$_u ârsfp¡̂ L$sp_p ‘qfhs®__¡ v$ip®hhp dpV¡$ A¡L$ N°pa b_php¡.

19. What are main four observations from the experimental study of photo-electric effect ?

ap¡V$p¡-Cg¡[¼V²$L$ Akf_p âpep¡rNL$ Aæepk_p dy¿e Qpf Ahgp¡L$_p¡ L$ep R>¡ ?
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20. State Newton’s First law of motion.  Define inertia.  Which physical quantity is a measure of
the inertia of a body ?
Is it correct to say that a body always moves in the direction of external force acting on it ?
Give reasons thereof.

Þe|V$__p â’dNrs r_ed_¡ gMp¡. S>X$Ðh_u ìep¿ep Ap‘p¡. ‘v$p’®_p S>X$Ðh_u dp‘ dpV¡$ L$C cp¥rsL$ fpri D‘ep¡Ndp„

Aph¡ R>¡ ?

iy„ Ap L$l¡hy„ kpQy„ R>¡ L¡$ L$p¡C ‘v$p’® ld¡ip s¡_p ‘f L$pe® L$fsp bpübm_u qv$ipdp„ S> Qpg¡ R>¡ ? s¡_y„ L$pfZ Ap‘p¡.

21. A body of mass 2 kg is at a height of 10 m above the ground.  By applying work-energy
principle :
(a) Calculate speed of the ball at a height of  6 m from the ground, when it falls freely from

top.
(b) Calculate speed of the ball, when it reaches the ground after free fall from a height of

10 m.
(c) How much work is done by gravitational force in bringing the ball at a height of 10 m

from the ground ?
(d) State whether the work done in (c) will be positive or negative.  (Take g=10 ms−2)

 2 kg v$m ^fphsp A¡L$ ‘v$p’®_¡ S>du_ ’u 10 m “u KQpC ‘f fpM¡g R>¡. L$pe®-EÅ® rkÙp„s_p D‘ep¡N hX¡$

__________.

(a) S>du_ ’u 6 m  “u KQpC ‘f v$m_u Qpg_u NZsfu L$fp¡, Äepf¡ s¡ 10 m ’u dy¼s ê$‘¡ “uQ¡ ‘X¡$ R>¡.

(b) 10 m “u KQpC’u dy¼s ê$‘¡ ‘X$ép ‘R>u S>du_ ‘f ‘lp¢Ãep ‘f v$m_u Qpg_u NZsfu L$fp¡.

(c) S>du_ ’u 10 m “u KQpC ‘f v$mp_¡ gC S>hp ‘f Nyê$ÐhpL$j®Z bm Üpfp L¡$V$gy„ L$pe® L$fhpdp„ Aphi¡ ?

(d) bsphp¡ L¡$ (c) dp„ L$f¡g L$pe® ^_pÐdL$ li¡ A’hp F>ZpÐdL$ ?  (g=10 ms−2 “y„ dp_ gp¡)

22. Based on Bernauli’s theorem, describe the working of a ‘Flow meter’ to measure rate of flow
of liquids through pipes.  Draw its diagram.

b_®|gu_p rkÙp„s ‘f Ap^pqfs ‘hl_ duV$f’ “u L$pe®rhr^ rhi¡ gMp¡, S>¡_¡ “mudp„ hl_ dp‘sp âhplu_p¡ hl_ v$f

dp‘hp dpV¡$ h‘fpe R>¡. s¡_y„ rQÓ ‘Z v$p¡fp¡.

OR / A’hp

On the basis of Stoke’s law, explain (a) why a soldier opens his parachute close to the ground,
when he jumps from a flying aeroplane ?  (b) why rain drops reaching the earth donot have
very high kinetic energy ?

õV$pµL$_p r_ed âdpZ¡ kdÅh¡ L¡$ (a) k¥r_L$ Äepf¡ rhdp_ ’u “uQ¡ L|$v$¡ R>¡ Ðepf¡ s¡ ‘¸fpi|V$_¡ S>du__u ‘pk¡S> ip dpV¡$ fpM¡

R>¡ ? (b) ‘©Õhu D‘f ‘X$hp hpmp hfkpv$u V$u‘pAp¡_u NrsS> EÅ® ip dpV¡ blº h^pf¡ “’u lp¡su ?$
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23. Two resistances R
1
 and R

2
 are connected with a battery of V volts.  Compute the net resistance,

when they are connected first (a) in series and then (b) in parallel.  Draw circuit diagrams
for each.

b¡ ârsfp¡̂ L$p¡ R
1
 A_¡ R

2
 “¡ V hp¡ëV$_u b¡V$fu kp’¡ Å¡X$hpdp„ Apìey„ R>¡. syëe ârsfp¡̂ L$_y„ dp_ ip¡̂ p¡, Äepf¡ Ap bß¡

ârsfp¡̂ L$p¡_¡ A_y¾$d¡ (a) â’d î¡Zu k„ep¡S>_dp„ A_¡ (b) ‘R>u ‘pð® î¡Zudp„ Å¡X$hpdp„ Aph¡. v$f¡L$_y„ A¡L$-A¡L$ ‘qf‘’

rQÓ v$p¡fp¡.

24. Derive an expression for the drift velocity of conduction electrons, when electric field is
applied.

rhÛysn¡Ó_p gNpìep bpv$ hplL$ Cg¡¼V²$p¡_p¡_p qX²$ãV$h¡N_p ìe„S>L$p¡ gMp¡.

25. State de Broglie Hypothesis.  Derive an expression for the de Broglie wavelength of an
elementary particle of mass ‘m’ and charge ‘q’ and moving with a velocity ‘v’ after being
accelerated through a potential difference ‘V’.

qX$-b°pÁgu_p lpC‘p¡r’kuk rhi¡ gMp¡. ‘m’ Öhhpmp L$Z_y„ Aph¡i ‘q’ ‘v’ Nrs’u Qgpedp_ R>¡. Äepf¡ s¡_¡ ‘V’

rhchpÞsf Üpfp Ðhqfs L$fpe R>¡. qX$-b°pÁgu sf„Nv$¥Ýe® dpV¡$ ìe„S>L$ d¡mhp¡.

26. (a) Show three basic components of a Transistor with the help of a diagram. 4

(b) Draw symbols of n-p-n and p-n-p transistors.
(c) Why does the arrow head point ‘outward’ in case of n-p-n transistor; while ‘inward’ in

case of p-n-p transistor ?

(a) rQÓ_u dv$v$ hX¡$ V²$p„rS>õV$f_p ÓZ dy¿e OV$L$p¡ bsphp¡.

(b) n-p-n A_¡ p-n-p V²$p„rS>õV$fp¡ dpV¡$ kp„L¡$rsL$ r_ê$‘Z b_php¡.

(c) n-p-n V²$p„rS>õV$fp¡dp„ A¡fp¡ l¡X$ ‘bplf_u bpSy>’ Äepf¡ p-n-p V²$p„rS>õV$fp¡dp„ ‘A„v$f_u bpSy>’dp„ ip dpV¡$ lp¡e R>¡ ?

27. What are electric field lines ?  State their three properties.  Draw electric field lines for
(a) single positive point charge; and (b) electric dipole.

rhÛysn¡Ó f¡MpAp¡ iy„ lp¡e R>¡ ? s¡_p„  ÓZ NyZ^dp£ rhi¡ gMp¡.  (a) ^_pÐdL$ A¡L$g tbvy$ Aph¡i A_¡ (b) rhÛys qÜ ŷ°h

dpV¡$ rhÛysn¡Ó_u f¡MpAp¡ b_php¡.

28. (a) Explain the phenomenon of polarisation of light.  Draw a schematic arrangement of
apparatus used for it.

(b) How unpolarised light is plane polarised by reflection from a transparent material ?
Show it by drawing a ray diagram.

(c) Derive an expression for Brewster’s law.

(a) âL$pi_p °̂yhuch__u OV$_p_¡ kdÅhp¡. s¡_¡ Å¡hp dpV¡$_p kp^_p¡_u Np¡W$hZu_y„ rQÓ v$p¡fp¡.

(b) ‘pfv$i®L$ ‘v$p’® ’u ‘qfhrs®s ’C_¡ A ŷ°huc|s âL$pi L¡$hu fus¡ ŷ°huc|s ’pe R>¡ ? s¡“p„ dpV¡$ A¡L$ qL$fZ Apf¡M

v$p¡fp¡.

(c) byõV$f_p r_ed dpV¡$ Arcìe[¼s d¡mhp¡.

4

4
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629. Sir C.V. Raman was awarded Nobel prize in Physics in 1930 for the discovery of ‘Raman
Effect’.
(a) State ‘Raman Effect’, with its simple theoretical explanation.
(b) Calculate refractive index of an equilateral prism, if the angle of minimum deviation is

equal to the angle of prism.

 k_¹$ 1930 dp„ ku.hu. fd__¡ cp¥rsL$u_y„ _p¡b¡g ‘yfõL$pf "fd_ âcph' _u ip¡̂  dpV¡$ Ap‘hpdp„ Apìey„ lsy„.

(a) "fd_-âcph' rhi¡ bsphp¡, A_¡ kp\p¡kp\ s¡_u k¥Ùp„rsL$ ìep¿ep Ap‘p¡.

(b) L$p¡C kdbplº râTd _p ‘v$p\®_p h¾$uch__u NZsfu L$fp¡, Äepf¡ Þe|_sd rhQg_ L$p¡Z A_¡ râTd L$p¡Z bÞ_¡

A¡L$ bfp¡bf lp¡e.

30. (a) Classify solids as conductors, semiconductors and insulators, on the basis of energy
bands.  Draw one diagram each for their energy bands.

(b) Write down main two differences between intrinsic and extrinsic semiconductors.

(a) EÅ® b¦X$p¡_p Ap^pf¡ hplL$p¡, A ®̂hplL$p¡ A_¡ rhÛys-rhfp¡r^ep¡_p hN}L$fZ rhi¡ gMp¡. v$f¡L$ dpV¡$ A¡L$-A¡L$ EÅ®

b¦X$_y„ rQÓ v$p¡fp¡.

(b) A„sN®s A ®̂hplL$p¡ A_¡ brl®Ns A ®̂hplL$p¡ hÃQ¡_u b¡ dy¿e saphsp¡ S>Zphp¡.

OR / A\hp

(a) Explain the formation of p-n junction.  Draw a diagram for it.  Hence define ‘Depletion
Region’ and ‘Barrier Potential’.

(b) Draw I-V characteristics for a zener diode.  What is its main application ?

(a) p-n S>„¼i__u fQ_p kdÅhp¡. s¡_p„ dpV¡$ A¡L$ rQÓ v$p¡fp¡.  "qX$àg¡i_ õsf' A_¡ "b¡qfefsp' _¡ ìep¿epres L$fp¡.

(b) T¡_f X$pep¡X$_p I-V gnZp¡_y„ A¡L$ h¾$rQÓ b_php¡. s¡_p¡ A¡L$ dy¿e D‘ep¡N ‘Z gMp¡.
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