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PHYSICS

“ifereh famm

(312)
Time : 3 Hours | [ Maximum Marks : 80
U : 39U ] [ gutiek : 80
Note : (i)  All questions are compulsory. There is no overall choice, however, alternative choices

are given in some questions. In such questions, you have to attempt only one choice.
(i) Marks allotted are indicated against each question.

(i) 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
extra time is allotted for attempting multiple-choice questions.

feor: () iUl F SRS ol weA-u H ooy 7 €, R o e el H oviafies fashed €1 U@ et
T T 3TT9h! Teh & folshed 1 S ST 7 |
(i) TP Y AEA Sk T T
(i) T F@A 1 ¥ 10 T F YIH T H =R fawew - (A), (B), (C) IR (D) fed &, fow & ws
G 39 § | =R fosheul § 9 W&t I gH a1 ST SW-YREdeRT § I9E S & G ST
fafed | agashfeas gei & foar sifafiaa w721 fean s |

1.  Change in momentum of a body is : 1
(A) force x displacement (B) mass X velocity
(C) force X time (D) force X velocity
T 9% & Ham | aRad ©
(A) Fa x foreemad (B) EoHM x AT
(C) ¥ x §HI (D) & x o7

64/0SS/2-312-A ] 58 [ Contd...

Unnati Educations
9899436384, 9654279279



2. Area under force-displacement graph is equal to : 1
(A) momentum (B) impulse
(C) workdone (D) acceleration

A TIETIT U & ded &IThel sIeR ® :

(A) Hem (B) 3T
(C) T o e (D) R

3.  The fundamental frequency is an open pipe is 120 Hz, then frequency of third harmonic is : 1
(A) 120 Hz (B) 360 Hz (C) 240 Hz (D) 480 Hz

T Gl BT § g 39 120 Hz 81 SHe! Jdig 1A 6t 319 ©

(A) 120 Hz (B) 360 Hz (C) 240 Hz (D) 480 Hz

4.  The ratio of the fundamental frequencies produced by an open pipe and a closed pipe of the 1
same length is :

(A) 1:4 (B) 4:1 € 1:2 (D) 2:1

SR SIS o <1 UIEY, T 9 9 SHY Wall, §RT 37T Hol WRehl shi Tgfaai 1 ST © :

(A) 1:4 (B) 4:1 € 1:2 (D) 2:1

5.  Two conducting spheres of radii r; and r, (r; > 1,) are at the same electric potential. The ratio 1
of charges on them is :

r I I I
& o ® © 2 O 7

r, SR r, (r; > 1,) HEE & < Aefa =reren! 1 e fava S8 €1 ST W STeRi sl ST © -

2
rq n f12

(A) 1 B 5 © 2 D) ;2
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6. A charge particle moving in a magnetic field experiences a force : 1
(A) in a direction of magnetic field
(B) in the direction opposite to the magnetic field
(C©) in the direction perpendicular to its velocity only

(D) in the direction perpendicular to both the magnetic field and its velocity

JEIR & H TIaHE Tk ST 07 96 1 STIHT L §
(A) TR & i faen |

(B) Ik & ot faudia fawn

(C) hael 38Rt TIfd ol feem o awelerq

(D) TFehIg & o T Q1 o erverad o o

7. Which of the following colours suffers maximum deviation ? 1

(A) Orange (B) Green (©) Yellow (D) Blue

fr=1 o 9 fore 1 1 fa=rer gaifies €2

(A) TR (B) & (C) e (D) rem
8.  Blue colour of sky is due to phenomena of light : 1
(A) Scattering (B) Dispersion (C) Interference (D) Diffraction

SATRTYN hT el T YehTel ki 707 Tfere1 & R § :

(A) THIUH (B) HR&mu (C) AfdRTu (D) foad=
9.  In Rutherford’s scattering experiment, target nucleus was bombarded with : 1
(A) a-particles (B) B-particles (C) ~y-rays (D) protons

TETHIS o FehiUA FANT | @18 114 W =1 ol Saemt &t T8
(A) - (B) B-U (C) ~-forzul (D) URH
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10. A radioactive substance has initial concentration N . After four half lives, the concentration 1
of this substance left be :

N, N,
S ®
N, N,
© 5 ST

N, No
N, N,
11. Two bodies of masses m; and m, (m; > m,) have equal linear momentum. Which of them 2

has greater kinetic energy ? Explain your answer mathematically.

A m, 3R m, (m, > m,) % 3 fUEi 1 Esh Fom T0H §1 376 9 fohd 0t Tt Sootl A4 © 2
T &9 § 379 I 1 AT IS |

12. Two pistons of a hydraulic press have diameter of 30.0 cm and 2.5 cm. Find the force exerted 2
on the longer piston when 50.0 kg. wt. is placed on smaller piston.

TEEIferR T8 % o1 T %1 =™ 30.0 cm @ 2.5 cm €1 A€ 1 fed W 50.0 kg, wt. T@1 ST I
¢ fes W T arel 9 91 4 |

OR/ 319raT

A capillary tube of inner radius 0.5 mm is dipped vertically in liquid of specific gravity 8.0,
surface tension 545 dyne cm~ ! and angle of contact is 120°. Find the elevation or depression
of liquid in the tube.

0.5 mm 3Tk T3 T ek SHfvret Teft, 8.0 fafere o & 5o § oo gaE T g1 afg g &
TS T 545 dyne cm ~ ! 3R T R0 120° B @ 5 AT T iSR! FoAt H foRa S IS A A
fiem 2
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13.

14.

15.

16.

17.

64/0SS/2-312-A ]

One of the most efficient engines operates between 2100 K and 700 K. Its actual efficiency is 2
40%. What percentage of its maximum possible efficiency is this ?

a9 FHIE oM § ¥ T 2100 K 31R 700 K & o= Hrd Yl T 1 SHeh! Adfoeh <exdl 40% &1 I8
! STfeRad Saral ot oot wfoea g2

Calculate the current I in the given circuit. 2

fed T uftgy § ¥R 1 <kt UM R |

1Q
ANN——

3Q

2V
| |
| !

1Q

A bar falling through the hollow region of a thick cylindrical shell made of copper, experiences 2
a retarding force. What can you conclude about the nature of the bar ? Explain.

TS % T HIE AIHR Wi & WrEe &7 o R g8 D¢ Tk T o 1 STHa F 81 B
1 Yepfd & faoa ¥ emmg oo freed freprel wepa €27 THEmE)

Explain Huygen'’s principle. 2

o

B & fagra ot =are sifsu |

Mention four characteristics of nuclear force. 2

T Tl & TR T[OIEH 1 Seeid hiftad |

6 = -
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18. The figure shows the V-I characteristics of a semiconductor diode designed to operate under 2
reverse bias.

3@ H kA AfvAfd § gare & fau sifyskfead T stdemees e@ire &1 (V-I) Ao =k
T TR

Open circuit voltage

\Y%

Short circuit current
(a) Identify the semiconductor diode.

b How does the separation of electrons and holes takes place in this semiconductor
P P
diode ?

(a) IO TS SHIS S TEAT |
(b) 3 STefaTeTh SRS B et o SRl ol JHEhIhUl hil BT © 2

19. If the emitter and base of npn transistor have same doping concentration, explain how will 2
the collector and base current be affected ?

I npn TR o ISR 3R STYR SHI H STAMHFS &1 Thsdl G & df HUeH 9 STER hic
(4RT) R yeifera dt 2

20. (a) Show that the workdone by a force acting on a body is equal to the change in its kinetic 4
energy.

(b) A particle moving with a kinetic energy 3.6 ] collides with a spring of force constant
180 Nm ™. Calculate the maximum compression of the spring.

(a) <IN foh U a%g W T T o R foa 7o el SFaht it Setl # qfed= o aReR ¥ |

(b) 3.6 il 9 T AT 3T TH H 180 Nm ~ 1 & o1 Fdish amer fogin § woee e €1 fagm
T 39 Adhad GUIST i TUAT 4 |

21. Define terminal velocity. Derive an expression for it for a spherical body of radius r falling 4
through a viscous fluid.

aif<ag A =l gienfd sifw | 5 ¢ & Memer fis % fou us v ga # fiva g sifag am &
oI sTeh shl Hcu=M hifsIu |
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22. What are beats ? Mention the essential condition for the formation of beats. Explain the 4
formation of beats by graphical method. How will you determine the unknown frequency of
a tuning fork using beats ?

forede w1 §2 27k o4 i Ao o e &2 W fafy g faedel o o o geeEe faed)
T Y T e e Ry 1 o e R 9| F?

23. In the given circuit, no current is flowing through 10 () resistor. Calculate the value of X. If =~ 4
the battery is applied across A and O, find the current I drawn from the cell.

T T 9ftwe 7 10 O fokry & S ¥R yanfed T8I &1 W@l g | X o 7 i T0E1 Hitae | Afg ol foag
A SR O % o= TME S a1 9Rae & 917 (1) F1d Hifa |

A
20 40
B C
30 X
I
O
— A WW—
6V 24Q
24. Explain the meaning of the isothermal and adiabatic processes. Write the essential conditions 4
for these processes to take place. Draw the indicator diagram of each and give one example
of each.

T TUT TG YshH o SITYR bl SRS ST | 37 YshHI o & ohi I fARGE | T
T ANE WA | T H1 Th-Th el i |

25. Explain the following, giving reasons : 4

(i)  Sky appears blue when viewed from earth, and dark when viewed from space.
(i) Sun appears red at the time of sunrise.

o oo (aWa

frefaiad =1 SR wfed =men Sifsa .

(i) g § @A W HE el SR TR F @A W A TR ST g |

(i) HEEE % T g ol s < g
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26. Using Bohr’s postulates, show that the energy of the electron in its nt orbit in hydrogen 4

_136

atom given by E, = eV.

R I ATTHRONST T JIT A T O TG W Feq= HITT o SRS WA B geragi=i &l
TSI nalt Hal W Tl B, = — 136 eV T 71

OR/ 319raT

What is meant by nuclear fission and chain reaction ? How is a chain reaction controlled in
a nuclear reactor ? Name any two fissile materials.

TRt fogie o e stfufsren & stushr o= eifuyra €2 Tyt fdeer (] a2t) & sfaen
srfuferan 1 9 frafea e sma 82 ol <1 fagea veret o = fafaa

27. (a) Differentiate between conservative and non-conservative forces. 6
(b) A spring of force constant K is stretched to double its initial length (1), calculate its :
(i) final force in spring
(i) elastic energy stored in the spring

(iii) workdone by the external force

(a) T o IR oTEREl 97 § faug HifT |

(b) I o Fadier K & T 1 ©i9 oY S9eh! aFITg i &1 AT fohall ST 1 70T it
() fomH sifag 9«
(i) HUfed Feared St

(iti) ST =eT g fekan T R
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28. (a) Define electric field at a point. 6
(b) For finding electric field at a point we take the test charge q, — 0. Why ?

(c) Show that the electric field due to a small electric dipole at a point on the perpendicular
bisector is inversely proportional to the third power of the perpendicular distance
between the point and line joining the charges of the dipole.

(a) Foret forg W e & w1 wftenfom Hif)
(b) foreht farg R fomgd &= 9@ 7 & for adieqor eemt g, > 0T &1 :i 2

(c) <urizT fo fordt oy fagga feya o1 sifvera mea-faumies W feoa fag w forpq & 39 fog
Tt Tea STewil I Sie ATelt Y@ % HeA ot Triad il o 18R =T o1 Hfaaroardt g |

OR/319raT
(a) State Faraday’s laws of electromagnetic induction.

(b) What are Eddy currents ? Give one advantage and disadvantage of Eddy currents.

(c) Give the method to reduce Eddy currents in the electrical appliance.
(a) RS & faga Jreha WO & w1 oA Hifew |
(b) ¥oR YRIE M R? R osli % TH Y 9 T @i fafau)

(c) Tt foepa Sustor § Jar aieti 1 & *3 &t fafy e

29. (a) Drawing a labelled ray diagram, show the refraction of a ray of light passing through 6
an equiangular triangular prism. Plot a graph showing the variation of angle of deviation
with the angle of incidence.

(b) Calculate the refractive index of the material of an equilateral triangular prism for
which angle of minimum deviation is 60°.

(a) Tk AHifoRd 3@ Tiah THMAYS YR & 59 § | Tk TR St Teh FRL01 1 A9
TUMEY | SAYAA IV o |1 fo=rer hro1 1 foreror Seid g U Uk wifen |

(b) T AMCYS TUsH o qered o AYeiich UTih hi TUHT Sl TSk AT =[Fam foree o 60°
B
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30. (a) Draw a circuit diagram of npn common emitter transistor as an amplifier showing 6
waveforms of signal voltage and output voltage.

(b)  Obtain the expression for the voltage gain of a transistor amplifier in common emitter
configuration in terms of the load resistance R;, current gain B, and input resistance.

(c) Explain why are the input and output voltages are in opposite phase ?

(d) Why is a npn transistor preferred over a pnp transistor ?

(a) SHAMSS IS npn IR 1 Ya8® & &9 H Tk AHifhd fox fafaw ) sue fore frasht =
fefa e & fert @ 9 g9z

(b) S Hialiw R, ¥R <At B, qe e Silie o wel | CE formmd (S Scasieh for=md)
T U gifonel Jage® &t dlcedl dfsd o Tl Siseh i el hifad |

(c) Trash o frfa Sieeand foadd e § = gt €2 |9eme )
(d) pnp IR & AT H npn TR &1 Tefiewar 1 < ST § 2

-000-

[Of+d0]
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This Question Paper consists of 30 questions and 11 printed pages.
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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.
Write your Question Paper code No. 64/ OSS / 2-B on the Answer-Book.
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English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the Answer-
Book.
(b)  If youchoose to write the answer in the language other than Hindi and English, the responsibility for any
errors/ mistakes in understanding the question will be yours only.
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PHYSICS
ifaes fagm=

(312)
Time : 3 Hours | [ Maximum Marks : 80
U : 39U ] [ gutiek : 80
Note : (i)  All questions are compulsory. There is no overall choice, however, alternative choices

are given in some questions. In such questions, you have to attempt only one choice.
(i) Marks allotted are indicated against each question.

(i) 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
extra time is allotted for attempting multiple-choice questions.

feor: () iUl F SRS ol weA-u H ooy 7 €, R o e el H oviafies fashed €1 U@ et
T T 3TT9h! Teh & folshed 1 S ST 7 |
(i) TP Y AEA Sk T T
(i) T F@A 1 ¥ 10 T F YIH T H =R fawew - (A), (B), (C) IR (D) fed &, fow & ws
G 39 § | =R fosheul § 9 W&t I gH a1 ST SW-YREdeRT § I9E S & G ST
fafed | agashfeas gei & foar sifafiaa w721 fean s |

1.  In Rutherford’s scattering experiment, target nucleus was bombarded with : 1
(A) a-particles (B) B-particles (C) y-rays (D) protons
TEUHIE o ThIUH FIIT H o1& AR T = sl vt =t T
(A) - (B) B-UI (C) ~-Torzul (D) URH

2. Blue colour of sky is due to phenomena of light : 1
(A) Scattering (B) Dispersion (C) Interference (D) Diffraction
ST <1 el {1 Fehrel sht 7 IREeA & ol ¢
(A) YU (B) uRe&mu (C) AfqRTm (D) foerdd
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3. A radioactive substance has initial concentration N . After four half lives, the concentration 1
of this substance left be :

N, N,
@ 7 ®
N, N,
© 5 ®) T6

T eI Faref i IRIEe |rsdl N, § 1 =R 378 37 % R 39 werel &l |ral et

&) 2 ® -2
© 2 o) o
4.  Change in momentum of a body is : 1
(A) force x displacement (B) mass X velocity
(C) force X time (D) force X velocity
Teh o] o Ham | uftedq €
(A) A x foremo" (B) AN X o
(C) o x A (D) & x &
5.  Area under force-displacement graph is equal to : 1
(A) momentum (B) impulse
(C) workdone (D) acceleration
e~ fereeITa T o Ted &rsthel eR € :
(A) wem (B) S
(C) T e e (D) R
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6.  The fundamental frequency is an open pipe is 120 Hz, then frequency of third harmonic is : 1

(A) 120 Hz (B) 360 Hz (C) 240 Hz (D) 480 Hz

T Gl Y § g 39 120 Hz 81 ST Jdig 1A &6t 319 ©

(A) 120 Hz (B) 360 Hz (C) 240 Hz (D) 480 Hz

7.  The ratio of the fundamental frequencies produced by an open pipe and a closed pipe of the 1
same length is :

(A 1:4 (B) 4:1 < 1:2 (D) 2:1

SER SIS o <1 U1E3Y, Teh 9 o THY Tall, §RI 37T ol WRehl ol Tgfaal o1 ST © :

(A) 1:4 (B) 4:1 € 1:2 (D) 2:1

8.  Two conducting spheres of radii r; and r, (r; > r,) are at the same electric potential. The ratio 1
of charges on them is :

r I I I
™ o ® © 2 O 2

64/0SS/2-312-B | =% [ Contd...
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9. A charge particle moving in a magnetic field experiences a force : 1
A) in a direction of magnetic field
B) in the direction opposite to the magnetic field

) in the direction perpendicular to its velocity only

(
(
(C

(D) in the direction perpendicular to both the magnetic field and its velocity
TrIHE & § TAHM Teh TG 07 96 1 AW FHIA T

(A) T &5 i faen |

(B) T &t fordra feem &

(C) <haet 38Rt TIfd ol feem o aweferq

(D) Trhia & F TIfd S o orrarad faem |

10. Which of the following colours suffers maximum deviation ? 1

(A) Orange (B) Green (©) Yellow (D) Blue

=1 o 9 forg 1 o1 fa=rer gaifies €2

(A) AT (B) = (C) drem (D) ftem

11. Two bodies of mass m; and m, (m, > m,) have equal linear momentum. Whcih of them is 2
moving slower ?

FHM m, I m, (m, > m,) 3% 3 fiE &1 aw g a9m §1 376 § % an fie ot fq | fers
€7

12.  Abar falling through the hollow region of a thick cylindrical shell made of copper, experiences 2
a retarding force. What can you conclude about the nature of the bar ? Explain.

TS % I HIE AIHR Wil & WrEe &7 I o R g8 9 T T o 1 STHd F 81 B
! Fehfa & fooa ® amq o frend fertel Terd €2 TR

13. The temperatures T, and T, of heat reservoires in an ideal Carnot engine are 1500 K and 2
500 K respectively. If T, increases by 100°C, find the new efficiency of the engine.

Teh 313} 1 ST H IHRET 1 A9 T, o T, A 1500 K500 K81 4 T99M T, 1 100°C
ST ST Al ST hi STl =T BT 2
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14. The four capacitors C,, C,, C, and C, each of 25 uF, are connected in a circuit as shown in 2
the figure. The DC voltmeter (V) reads 200 V. Find the charge on each capacitor.

IR G C,, C,, C, d C, 25 wF Feh, fohell aftwer # fa@einy Tu S8R wwaif-4d €1 DC dieeHiel
(V) 1 IS 200 V §1 I LIRS T ST T ) |

©
alr alr
G G
[k [k
C C
2 — + 4
15. Mention four characteristics of nuclear force. 2
fehTd aell o R OTEH 1 Ieei@ hifIg |
16. The figure shows the V-I characteristics of a semiconductor diode designed to operate under 2

reverse bias.

3@ # IohA AT | gered & fag stfiyerfcad T st S/ &l (V-I) sTiieefomen s
T T |

Open circuit voltage

\Y

Short circuit current
(a) Identify the semiconductor diode.

b How does the separation of electrons and holes takes place in this semiconductor
P P
diode ?

(a) T YTICTR SIS I TEAM |
(b) T9 AT SHIS | B 9 SRl ol JUITRhIhU ohd BT § 7
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17. If the emitter and base of npn transistor have same doping concentration, explain how will 2
the collector and base current be affected ?

I npn IR % IcEsieh 3R SMYR <A1 H Tafiiger &l Asdl 99 &1 Al 94U 9 STER i

(4RT) Y gerrferd gt 2

18. Explain Huygen’s principle. 2
=BT o TG i s Hifs |

19. Two pistons of a hydraulic press have diameter of 30.0 cm and 2.5 cm. Find the force exerted 2

on the longer piston when 50.0 kg. wt. is placed on smaller piston.

TEifersh 99 & 1 fedl &1 9 30.0 cm & 2.5 cm ® 1 9 12 fed W 50.0 kg, wt. @1 SC @
¢ fes W T arel 9 91 4 |

OR/ 319rET

A capillary tube of inner radius 0.5 mm is dipped vertically in liquid of specific gravity 8.0,
surface tension 545 dyne cm~ ! and angle of contact is 120°. Find the elevation or depression
of liquid in the tube.

0.5 mm 37Tk T3 T ek vt Teft, 8.0 fafere o & 5o § oo gaE T g1 afg ga &
TS T 545 dyne cm ~ 1 3R T R0 120° B @ 5 AT T iSR! FoAt H foRa S 3T A A
firam ?

20. Explain the meaning of the isothermal and adiabatic processes. Write the essential conditions 4
for these processes to take place. Draw the indicator diagram of each and give one example
of each.

THATIE qT TG0 YohH o 39T o) A hIfSTT | 3 GshHl & 81 i 34 fAaf@u | 9 i
Yo IR GIfIU | J&eh 1 Toh-Teh S ST |

21. Define viscosity and coefficient of viscosity. Give the unit and dimensional formula for 4
coefficient of viscosity.

AT TR Tl IOk oh1 TR hTd g T T[Olieh o1 Ttk 3 forefter wefientor i |
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22. Show that : 4

(i) Fundamental frequency of open organ pipe is two times the frequency of the
fundamental note of a closed pipe of same length.

(i) To produce a fundamental note of same frequency, the length of the open pipe must be
two times the length of the closed pipe.

Tiigy o
() T G AN IEY Fi A g SH THEE F 9 qEY H YA TG &1 T B §

(i) FHME G % T TWReh I LA o fAT ol q5Y i TG, o+ 9159 i w8 i a T
BT =TT |

23. Explain the following, giving reasons : 4
(i)  Sky appears blue when viewed from earth, and dark when viewed from space.

(i) Sun appears red at the time of sunrise.

o o [aWa

frefaiad =1 SR wfed =men Sifsa

(i) gt § @A TR SHE el SR TR ¥ @A W A TSR ST g |

(i) A % T g el s < g

24. Using Bohr’s postulates, show that the energy of the electron in its nt orbit in hydrogen 4

atom given by E, = — ﬁ eV.

R I ATTHRONST T JIT A T O TG W Feq= HITT {5 SRS WA B geragi=i &l
TSI naft Hal W Tl B, = — 136 eV T B

OR/ 319raT

What is meant by nuclear fission and chain reaction ? How is a chain reaction controlled in
a nuclear reactor ? Name any two fissile materials.

Tfverta fagied o Sfaen ifufswan & sraes o1 Ay §2 it fdeer (qmy wgt) & sfwer
sifaferan =1 9 Frafa fea s €2 = Q1 fadeta warelf & = fafaw )
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25. In the given circuit, no current is flowing through 10 () resistor. Calculate the value of X. If =~ 4
the battery is applied across A and O, find the current I drawn from the cell.

T Tw 9ftwe 7 10 O fokry & S ¥R yafed T21 &1 W@ g | X o 7 i T0E1 Hitae | Afg ol foag
A RO % o= TS S a1 9Rae & 917 (1) F1d HifaT |

A
20 4 Q)
B C
3Q X
I
(@)
—+||_—W\/WW—
6V 24Q

26. (a) Show that the workdone by a force acting on a body is equal to the change in its kinetic 4
energy.

(b) A particle moving with a kinetic energy 3.6 ] collides with a spring of force constant
180 Nm ™. Calculate the maximum compression of the spring.

(a) <TRIEY T U a%] W T T o R foman 7o sl et fast St # fteds % oReR ¥ |

(b)  3.6] sl ¥ TG LAl g7 Tk U 180 Nm ~ 1 & o Frdioh aret fogn & Heee sxar 81 g
T 30 Afehad Fded i T A |

27. (a) Define electric field at a point. 6
(b) For finding electric field at a point we take the test charge q, — 0. Why ?

(c) Show that the electric field due to a small electric dipole at a point on the perpendicular
bisector is inversely proportional to the third power of the perpendicular distance
between the point and line joining the charges of the dipole.

(a) foreht forg X fagga &=t =1 aRwife whifS
(b) foreht farg R foegd &= 9@ A & for adieqor eemt g, > 0@d &1 :i 2

(c) <Tuise foh fonddt o1y forga fega o sifera wea-favere W feem fag W fagg &= 39 fog
qern fgya STaRl I SireA el Y@ % HeA whi overed gt o dIaR ST ol gfqererardt 2 € 1

OR/ 319raT
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(a) State Faraday’s laws of electromagnetic induction.
(b) What are Eddy currents ? Give one advantage and disadvantage of Eddy currents.

(c) Give the method to reduce Eddy currents in the electrical appliance.
(a) TUS % faga e IR0 & o &1 e it |

(b) ¥oR YRIE M R? R usli % TH Y 9 T @i fafa)

(c) Tordll forpd Sushtor & wax ¥rusti st ¥ K ot fafy S

28. (a) Drawing a labelled ray diagram, show the refraction of a ray of light passing through 6
an equiangular triangular prism. Plot a graph showing the variation of angle of deviation
with the angle of incidence.

(b) Calculate the refractive index of the material of an equilateral triangular prism for
which angle of minimum deviation is 60°.

(a) T AHifhd 3TNE Tkl TAAYS SR & 50 ¥ | Tt TR 1 Tk Tohtol 1 319
TS| SATYA IV % |1 fa=rer 107 i foemor g9iid gU ek Uk ifen |

(b) T AMCYS TUsH o q1ed o AYeiich UTih hi TUHT Sl TSk AT =[Fam for=e o 60°
B

29. (a) Differentiate between conservative and non-conservative forces. 6
(b) A spring of force constant K is stretched to double its initial length (1), calculate its :
(i)  final force in spring
(i) elastic energy stored in the spring

(iii) workdone by the external force

(a) el g IR TEReh 5 H fa¥g HifsT)

(b) I o Fadier K & &I 1 ©i9 oY S9eh! @I i &1 AT fohall ST 1 70T it
() fEmH sifaa @
(i) HUfed Feareer sl

(iii) SRl o g0 foRan TN
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30. (a) With the help of the circuit diagram explain how does a p-n junction diode behave in 6
(i) forward bias and
(i) reverse bias

(b) Draw the V-I Characteristics curve for p-n junction diode for forward bias and reverse
bias.

(a) IRUl I HeEd ¥ FEAET 6 (1) 3 ARAN T (i) Sohd s1fAfa # pn 9fY T@EE fRhE
TR SHAER il ¢ |

(b) 3T SAHT 9 ISRA AR p-n GfY SR & faw V-1 sifyenafien o fafaw)

-00o0-

Bz
64/0SS,/2-312-B | o

Unnati Educations
9899436384, 9654279279



Unnati Educations
9899436384, 9654279279



This Question Paper consists of 30 questions and 11 printed pages.
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PHYSICS
Wifae faam
(312)

Time : 3 Hours | [ Maximum Marks : 80
U : 39U ] [ gutiek : 80
Note : (i)  All questions are compulsory. There is no overall choice, however, alternative choices

are given in some questions. In such questions, you have to attempt only one choice.
(i) Marks allotted are indicated against each question.

(i) 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
extra time is allotted for attempting multiple-choice questions.

feor: () iUl F SRS ol weA-u H ooy 7 €, R o e el H oviafies fashed €1 U@ et
T T 3TT9h! Teh & folshed 1 S ST 7 |
(i) TP Y AEA Sk T T
(i) T F@A 1 ¥ 10 T F YIH T H =R fawew - (A), (B), (C) IR (D) fed &, fow & ws
G 39 § | =R fosheul § 9 W&t I gH a1 ST SW-YREdeRT § I9E S & G ST
fafed | agashfeas gei & foar sifafiaa w721 fean s |

1.  Which of the following colours suffers maximum deviation ? 1
(A) Orange (B) Green (©) Yellow (D) Blue
71 # & form {1 o1 forarer waifuss §72
(A) T (B) =1 (C) (D) e
2. Two conducting spheres of radii r; and r, (r; > r,) are at the same electric potential. The ratio 1
of charges on them is :
1 B L B
A 5 ® @ 7 D) .2
1, 3R 1, (r, > 1,) sl & S el =reren o1 fagd favea T8 €1 37 W el &1 79 © -
1 B L B
A 5 ® @ 7 D) .2
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3.  Blue colour of sky is due to phenomena of light : 1

(A) Scattering (B) Dispersion (C) Interference (D) Diffraction

SATRTYN hT ~iedl T YehTel skt 77 Tfere1 & R § :

(A) YU (B) uRe&mu (C) AfqRTm (D) foerdd
4. In Rutherford’s scattering experiment, target nucleus was bombarded with : 1
(A) a-particles (B) B-particles (C) ~y-rays (D) protons

TSR & YohivF JAIT § 18T T1fieh W 991 ol ste@r] i T8 :

(A) - (B) B-UI (C) ~-fotul (D) UrRH

5. A radioactive substance has initial concentration N . After four half lives, the concentration 1
of this substance left be :

(A) TO (B) 1—5
N, N,
© 5 D) ¢

N, N,
W ® T2
NO NO
© 5 T

64/0SS/2-312-C |
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6.  Change in momentum of a body is : 1

(A) force x displacement (B) mass X velocity
(C) force X time (D) force X velocity
T 9% & Hamm H aRad ¢
(A) o x faeamdm (B) AN X o
(C) o x A (D) & x &
7.  Area under force-displacement graph is equal to : 1
(A) momentum (B) impulse
(C©) workdone (D) acceleration

T faeITI= UM o qed STl seR © ¢

(A) Hem (B) 3T
(C) foren o vl (D) R
8. A charge particle moving in a magnetic field experiences a force : 1

(A) in a direction of magnetic field
(B) in the direction opposite to the magnetic field
(C) in the direction perpendicular to its velocity only

(D) in the direction perpendicular to both the magnetic field and its velocity

T & H TAHE Tk ST 07 e 1 ST BT ¢
(A) TrIehg & i foen o

(B) gwerhra & =t foradia faen #

(C) et gHeh! T T fEwm & oo

(D) TFeIhIg & o T Q1 o ervered fawm #

64/0SS/2-312-C |
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9.  The ratio of the fundamental frequencies produced by an open pipe and a closed pipe of the 1
same length is :

(A 1:4 (B) 4:1 < 1:2 (D) 2:1

SR TS o <1 AT, T 9 9 SHY all, §RT 37T Hol TRl shi Agfaai o1 ST € :

(A) 1:4 (B) 4:1 < 1:2 (D) 2:1
10. The fundamental frequency is an open pipe is 120 Hz, then frequency of third harmonic is : 1
(A) 120 Hz (B) 360 Hz (C) 240 Hz (D) 480 Hz
T G IEY § g 3Tgfd 120 Hz § 1 SHh! JaId STIART i g © -
(A) 120 Hz (B) 360 Hz (C) 240 Hz (D) 480 Hz
11. Define the term impulse. Give its SI unit. 2

AT 1 IRV ST | 3HehT AR i ST

12. Mention four characteristics of nuclear force. 2
T Tl & TR T[OIEH 1 3o hiftad |
13. State Zeroth law of thermodynamics. Give its significance. 2

ISHATART 1 YIS & oM 1 hed ST | g8 T Wt ST

5
14. Calculate the reactance of a capacitor of C=—puF at 25 Hz. 2
TI'

25 Hz W C=%uFaﬁaﬁmuﬁaﬁaﬁmaﬁm|

64/0SS/2-312-C |
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15. The figure shows the V-I characteristics of a semiconductor diode designed to operate under 2
reverse bias.

3@ H kA AfvAfd § gare & fau sifyskfead T stdemees e@ire &1 (V-I) Ao =k
T TR

Open circuit voltage

\Y

Short circuit current
(a) Identify the semiconductor diode.

b How does the separation of electrons and holes takes place in this semiconductor
P p
diode ?

(a) IO TS SHIS S TG |

(b) T9 T SHIE | B 9 SRl ol JUITRhIhU hd BT § 7

16. If the emitter and base of npn transistor have same doping concentration, explain how will 2
the collector and base current be affected ?

G npn TR o IS 3R STYR S H STAMHFS &1 Fh=dl 9 & df §UeH 9 STER hic
(9RT) R yeifera Eit 2

17. A bar falling through the hollow region of a thick cylindrical shell made of copper, experiences 2
a retarding force. What can you conclude about the nature of the bar ? Explain.

qTel 3 5 HIE IR Wit & TRael &5 ¥ B AT 58 98 T Hesh ocl 1 ST9d Fdl 1 B8
i Thfd & foama & smq 9o frend fertel Tehd €2 TEmRT
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18. Two pistons of a hydraulic press have diameter of 30.0 cm and 2.5 cm. Find the force exerted 2
on the longer piston when 50.0 kg. wt. is placed on smaller piston.

TESIfere I8 & I fresl 1 =W 30.0 cm & 2.5 cm ®1 A€ B fed W 50.0 kg, wt. T@T1 STC @
S fred R & aTer o 1 |

OR/3Terar

A capillary tube of inner radius 0.5 mm is dipped vertically in liquid of specific gravity 8.0,
surface tension 545 dyne cm ~ ! and angle of contact is 120°. Find the elevation or depression
of liquid in the tube.

0.5 mm 3TN 521 it Tk Hivrent =eft, 8.0 fafire 1o % ga & oeeq ol T ¥ A g4 @l
TS THE 545 dyne cm ~ ! 3R T R0 120° B A 59 T T iV Tl § R = 33 A1 A
firam?

19. Explain Huygen's principle. 2

o

B & fagra ot =are sifsu |

20. In the given circuit, no current is flowing through 10 () resistor. Calculate the value of X. If 4
the battery is applied across A and O, find the current I drawn from the cell.

feu e afae 7 10 O wfade § g o1 yafed 761 of WHe | X 3 HM i 01 e | At e fog
A RO & o9 e S @t g § ¥R (1) F1q it |

A
20 4Q

3Q X

o ——WWWW—
6V 240

21. State Bernoulli’s principle. Write Bernoulli’s equation. Give the three assumption in deducing 4
Bernoulli’s equation.

el o ST 1 oA HITT | el & iR i fafen | 9 gHieto =i fasfad &6 « fag
i erfiemond o §ifsw)
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22. Explain, what happens when a wave of compression is reflected from : 4
(i) a denser medium

(i) a rarer medium
1 B © S Hefie i Tk T Rt
() 9o HeEE ¥ wEfdd St ®

(i) forer Aream | wEfda 2t ®

23. (a) Show that the workdone by a force acting on a body is equal to the change in its kinetic 4
energy.

(b) A particle moving with a kinetic energy 3.6 ] collides with a spring of force constant
180 Nm ~!. Calculate the maximum compression of the spring.

(a) <TRIEY T U a%] W T T o R foman 7o el et fast St # qiteds % oReR ¥ |

(b)  3.6] el ¥ TG AT g7 Tk U1 180 Nm ~ 1 & o1 Fadies aret fogn & Heee sxar g1 g
T 3= Afehad Fded i T A |

24. Explain the following, giving reasons : 4
(i)  Sky appears blue when viewed from earth, and dark when viewed from space.

(i) Sun appears red at the time of sunrise.

Trefafed =1 SR gfed sare ST
() gt W WA W H el SR TR ¥ @A W R TSR ST T |

(i) A % T g el s < g
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25. Using Bohr’s postulates, show that the energy of the electron in its nt orbit in hydrogen 4

_136

atom given by E, = eV.

SR R SATVHRONES 1 JANT HLd T TR &9 9 Fed— HifST foh qegiom ] H Sl ol
THh! nall el H Sl En——ﬁeV EGI

OR/ 319raT

What is meant by nuclear fission and chain reaction ? How is a chain reaction controlled in
a nuclear reactor ? Name any two fissile materials.

Tkt fagied o Saen ifufswan & saes o iy €2 it fdeer (qrmy vgt) & sfwer
sifaferan =1 9 Frafa fra s €2 f Q1 fadeta warelf & = fafaw )

26. Explain the meaning of the isothermal and adiabatic processes. Write the essential conditions 4
for these processes to take place. Draw the indicator diagram of each and give one example
of each.

THATIE qT TG0 YehH o 39T o) A hIfSTT | 3 TshHl & 81 i 314 faf@u | 9 i
Yo IRE GIfIU | J&eh 1 Toh-Teh S ST |

27. (a) Drawing a labelled ray diagram, show the refraction of a ray of light passing through 6
an equiangular triangular prism. Plot a graph showing the variation of angle of deviation
with the angle of incidence.

(b) Calculate the refractive index of the material of an equilateral triangular prism for
which angle of minimum deviation is 60°.

(a) Tk AHifoRd 3@ Wik FAMAYS YR & 57 § A TR TR &t Teh FhRL01 1 A9
QB | SAYAA IV o |1 fa=rer i1 1 foreror Suid g U Uk wifen |

(b) T AMYS TUsH o qred o AYeiich OTih hi TUHT Sl TSk AT =[Fam for=e o 60°
B
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28. (a) Differentiate between conservative and non-conservative forces. 6
(b) A spring of force constant K is stretched to double its initial length (1), calculate its :
(i)  final force in spring
(i) elastic energy stored in the spring
(i) workdone by the external force
(a) E& @ IR oTHE 5@ H faug wifvw)
(b) IS o Fadier K & T&iT 1 €9 Y 39eht oraiTs sl &1 TAT TRl ST ot 701 shif
G) Tomd sf<w g
(i) GUfed gearee Sl

(iti) ST =eT gN fekanm T SR

29. (a) Define electric field at a point. 6
(b) For finding electric field at a point we take the test charge q, — 0. Why ?

(c) Show that the electric field due to a small electric dipole at a point on the perpendicular
bisector is inversely proportional to the third power of the perpendicular distance
between the point and line joining the charges of the dipole.

(a) Tordll forg oX forga & =1 afenfia =i
(b) foreh farg = fomra &= 910 A & fo adiegor atemT g, » 0 e &1 i 2

(c) <urizT foh fordt oy fagga feya o1 sifvera mea-faumes W feoa fag w forpq & 39 fog
Tt e STewil <l SieA aTell Y@ % HeA 1 Trrad gl o 18R =T o1 Haeiraardt g

OR/319raT
(a) State Faraday’s laws of electromagnetic induction.

(b) What are Eddy currents ? Give one advantage and disadvantage of Eddy currents.

(c) Give the method to reduce Eddy currents in the electrical appliance.
(a) TUS % faga graer IR0 & Foml &1 e it |

(b) R UNE 1 ¥ ? R Urst % T oy 9 T @i fafaw

(c) Tt forpd Sushtor & WX "rusti st 6w K &t fafy e
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30. (a) Draw a labelled circuit diagram to obtain characteristics curve of an npn transistor in 6
common emitter configuration.

(b) Plot the curves for its :
(i) input and (ii) output characteristics

(c) In a transistor, when 1 mA change in emitter current changes collector current by
0.99 mA. Calculate the ac current gain.

(a) SHAMSS TS fa=amd § st ok I & & fau et npn 2 w1 AmHifea
Ry SIRE TR

(b) =T o (i) Fasht iR (i) frtm sifiereror oo Eifa |

(c) T gifSrer § Scasier 90 H 1 mA 1 UfiRad e 9RT T 0.99 mA H gRafdd & a1 7 |
ac YR Y ohl TUHT I |

-00o0-
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