This Question Paper consists of 30 questions and 12 printed pages.
W -1 § 30 T 991 12 gfsd 98 2|

Roll No. e 56/HIS/2

PHYSICS set/@e | A
Tifaes o=
(312)

Day and Date of EXamination  ......coooiiiiiiiiiiiiii ettt
(ulten &1 fa 9 feme)

Signature of Invigilators R

(fierent o g&Tem)

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. 56/HIS/2, Set [A] on the Answer-Book.

5. (a) The Question Paper is in English/Hindi medium only. However, if you wish,

you can answer in any one of the languages listed below : ezl

English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Ka?l-r'lada,
Telugu, Marathi, Odia, 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 you choose to write the answer in the language other than Hindi and
English, the responsibility for any errors/mistakes in understanding the

2

questions will be yours only. nlﬂ%?
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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. oD

Marks allotted are indicated against each question. nlil_%ﬁ

Each question from Question Nos. 1 to 10 has four alternatives (4), (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.
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1. Which of the following will always be in the direction of the net external
force acting on the body? 1
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A)
B)
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D)

Velocity

Acceleration

Change in the momentum

Displacement
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2. If the speed of a body is doubled, its kinetic energy will increase by

(A)  50% (B) 200%

(C) 100% (D) 300%

Ife Tk aeg H = FAT B S, qr gEeh! fast e ¢ STt
OFAD)

(&) 50% G B) 200%

(C) 100% (D) 300%

3. If Reynolds number of a liquid flow is 1200, the flow is

A) laminar

Y

unsteady

turbulent

a

(
(
(
(D) not possible

Ifg frdt 59 vae A Wiesw = 1200 8, @ I8
A) U gaTE B

B) @R yarg 2

C) V&Y TEE BN

D) YaTE @9d &

4. The wavelength (A) of second harmonic in a closed pipe and the length of
pipe (I) are related as @ E
25

(A) A =4l ) (B) A=4l/3
(C) A=21 (D) A=21/3
U o< q1gq h fEdiE @l o aeed (A) o qigy s erwers () °§ ue @
(A) A =4l (B) A=4l/3

(C) A=21 (D) A=21/3
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5. Two small identical metallic spheres A and B having + 2Q and — Q charges
respectively are kept r distance apart. They were found to attract each other
by a force F. If they are brought in contact and then separated to their
original locations, the electric force between them will be E_%g

(A) F/4, attractive
(B) F/4, repulsive
(C) F/8, attractive
(D) F/8, repulsive 1

3 B A 9T M A 3R B, B W wwen em@w +20 9 - Q fm mn 7, r @
W W M | A AT AR F@ F AT A I I H ARl T 9 I g 3
WF W @l T 3 S fogd 9a g

(A) F/4, i
(B) F/4, wiedt
(C) F/8, e
(D) F/8, gfcedt

6. The variation of magnetic field (B) with the distance (r) from an infinitely
long current-carrying conductor is mgm

2 5

(a) B B B

c B D) B

312/HIS/104A

(9]

[TV ce-r-o-



T - AT o YRI-ATed el o Icdd i & (B) 3 @ (r) o 919 Iiaa &

A B (B) B
r | r
(@] B \\ (D) B V
I r [ r

7. Two light waves of wavelength A each, reach a point having a path difference
of A /4. At this point, the phase difference between them is

(A) m/4 B8 (B) /2

€ = (D) 2n

3 R q@, e desd L B, wh forg 9% wuvR A/ 4 @ ugEdt &1 AR g
FHeATL BT

(A) m/4 (B) mn/2

C) =n D) 2=

8. The maximum wavelength of hydrogen spectral lines of Paschen series is
(R = Rydberg constant)
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9. Solar cell is operated in
(A) forward bias
(B) reverse bias

(C) Both of the above

(D) None oéége above 1
Hler et @

(A) = AfHfG |

(B) 3&W ANEM #

(©) 3w

(D) 3w # & #1g T

10. A transistor cannot act as
(A) an LED
(B) an amplifier
(C) an oscillator

(D) a switch . 1
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(A) TH LED & &7 §
(B) U& Yad® & &9 H
(C) UH afe & w9 H
(D) UH W= % &9 H
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11. While catching a fast-moving ball, the hands are drawn back. Explain.

Th OS50 e ol oUehd T9F B ol 98 I 3 di"a 1 = Hifs)

12. State the first law of thermodynamics. Mention its limitations. E%@

FeRER % yam Fam A afern A 26 an 6 dme # o A

13. Give two differences between travelling and standing waves.

Tt 3T o adm | | 9 fafEu)

14. What is an equipotential surface? Why two equipotential surfaces cannot
intersect?

T GHAYE 98 FT 27 3 GHOVE Y8 TH-GWR hl FE1 hie AE dohd ¢

15. Free electrons in a conductor are in constant motion due to thermal energy.
Why do they not show magnetism under no potential difference condition?

et ek & U Solaeq dTdig Fell % HRU AR a9 wd B 9 gEshed @t
T Twild, SE qeh 3 Hed faweiae AE e St

16. With the help of a ray diagram, explain refraction of light through a prism.
T TR A@ I GEEdl § TSH € YR o A9aqA hl SATEAl hife |

17. Write two differences between o and P particles.

o d B w H g A faafau

18. Write the values of ‘knee voltage’ of silicon and germanium diode.
fufcrerta o swfm erie H A Sicear’ & Al @ fafag)
oFAD)
=
19. Write two differences between intrinsic and extrinsic semiconductors.

3§ 9w wdeEers % | we fafau)
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20. Two masses 2 kg and 3 kg are connected at the ends of a light inextensible
string that passes over a light frictionless pulley. Find the acceleration of
the system and the tension in the string when the masses are released. 4

3 FEWEI, 2 kg 3R 3 kg, H Todkl THRRED gl % FW ¥ TR TY TH ook
Afad= g™ & e o’ & ST T 2| S9HFl Bl Bled W UM § o-E a0l §eIqH=l
T RO JT SN g%g

21. Calculate the rise of a liquid of density 103 kg m™ in a long capillary tube
of radius 0-2x107° m. Given, the surface tension of the liquid for the
material of that capillary is 7-27 x 1072 N/m. (Take g=9-8 m s72, angle of

contact = 0°) 4

Uk ARl HivTeRl aell, e BsE 0-2x107° m ®, Uh g9 § Wl St g1 g9 W
Ted 103 kg m™S B T HOER Al F ued F fow o z@ w g d M
7-27x1072 N/m B HFR # g & @A Al wwmr Fism) (Fifg
g=9-8ms 2, T FHU = 0°)

22. A Carnot engine is working between sink temperature 27 °C and source
temperature 227 °C. Calculate the efficiency of the Carnot engine. 4

T Ml ZoH, % e 27 °C 9 &d d9HE 227 °C & o= S Hidl gl g9 i
TedT 1 UH T i

23. (@) How is speed of sound in air affected by the change in (i) temperature,
(ii) pressure, (iii) density and (iv) humidity?

(b) At what temperature will the speed of sound in air be twice its speed
at 27 °C? 4

(%) ag ° @ it TS (i) AU, (i) TG, (i) TS A (iv) AEAl B afEdT
fpe gepr yenfaa it 27 E%’?

(@) T A W AR oA § W, 27 °C R gEh = g A S
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24.

25.

26.

A 2 pF air capacitor is charged to 12 V. The voltage source is removed and a
slab of dielectric constant k = 5 is made to fill the space. Calculate the ratio
of energies stored in two systems.

TF 2 uF URH % 9F GUE R 12V a% STafd R S 21 e| fava |
gl Tl S 2 @ k=5 WM % Wiogd qae ¥ 39 @iet & w1 R e s g
IHT gEmeT § |fdd Il ol STUId {1 it | E%g

=gt
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Find the (a) equivalent capacitance of the network of capacitances between
A and B, and (b) charge stored in capacitor C; when a 10 V battery is
connected between A and B.

femm MU garfelt & fem % fw 9@ five—(F) fog A 3R B % &= fem 6
oA qo (W) WaE Cg H TG oI69, Sd A 3R B & &9 10 V 9 9
& STt 71

Ao—— 1 \f——B
G G G

Clz].HF, CQZQMF, C3:4MF

Define dispersive power of a prism. The refracting angle of a prism is %2° and
its refractive index is 1-7. Calculate the deviation caused by the prism.

Rt fosm i aftgmu gmar &1 afenfva v 3l s =1 stuads #0 »e 2 3
TEH Iqaqeh 1-7 B, @ fon g Icqe o @i aitehe shifstu|

The transition occurs in hydrogen atom from n; =3 to ny =1 energy level.
Find the wavelength of emitted radiation. Name the spectral series to which
this transition belongs. (R =1-097 x 107 m_l) g%?
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27. (a) Give one example each of the situations in which the work done by a
force is (i) zero, (ii) positive and (iii) negative.

(b) A force F= (3f+ 43) N acts on a body and produces a displacement
o= (22+5}') m. Calculate the (i) magnitude of the force and (ii)) work

2

done by the force. E&E 6
y o

(%) T uREARE B geE A wE-us s At f o A zm B T
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Or / 3194t

(a) Show that the mechanical energy of a mass oscillating on a spring
remains conserved.

(b) A force of 5 N extends a spring by 2:5 cm. Calculate the (i) spring
constant of the spring and (ii)) work done by the force. 6

(%) Trg #ive 6 & B ¥ I3 3¢ 5=9W & qoW & U e S e
Tl 2l

(@) 5 N & T ad, Uk &M & 25 cm & o=@ Ta = 21 () & feams
qAT (1) 9 g T T HE M AR

28. What is a transformer? How does it work? Give three reasons for energy
losses in a transformer. A step-down ideal transformer converts 240 V a.c.
to 12 V a.c. Find the ratio of (@) number of turns in primary to secondary
coil and (b) currents in primary to secondary coil. E%ﬁ? 6

[=]Ex
TEHE FIT 27 AT KU HME HAT 87 JEHMR T F9l k W b o R0 feafau
T ey el JEWE 240 V oa.c. ® 12 V a.c. ¥ uiEldd #ar g1 3@
(%) WARE FeSaH W hl e 9 fdEEw FEdd WAl @ed w1 Igda adl
(@) WAt Feo § 9 YarE 9 fdEe Fead § 9% YEE & ST §1d shie |
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29.

30.

Using a circuit diagram, explain how a transistor works as an oscillator. A
parallel L-C circuit is used as resonant circuit with L = 1 mH and C = 0-1 uF.
Calculate the frequency of oscillator. ,;,E'_%g

[=]t
Th LR qferd o &9 U O HM HAl g, IR@ 6 TEgEdl § GHIE| TH
TAHR L-C 9Rue &l SIgAE 9Rue & &9 § 30 foeen mn g, Sed L = 1 mH
qC = 0-1 pF 2| fera i smafa Fa Hifv)

What are coherent sources? Obtain the expression for fringe width in the
interference pattern of Young’s double-slit experiment with slit width d
on a screen kept D distance away from the slit, when illuminated by
monochromatic light of wavelength A. ,;,E%g
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