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General Instructions:

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

# 5 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. 54/ ASS / 4-A on the Answer-Book.

5. (@)  TheQuestion Paper is in English/Hindi medium only. However, if you wish, you can answer in any

one of the languages listed below :
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)  Ifyou choose 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
Wifaer fagm

(312)
Time : 3 Hours | [ Maximum Marks : 80
q9g : 3 9% ] [ gui= : 80
Note : (i)  All questions are compulsory.

(i) Marks allotted are indicated against each question.

(ili) Each question from Question No. 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.
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For voltage stabilization, we generally use a :

(A) Solar cell (B) LED (C) Zener diode (D) Photodiode
e TS & 9 H T ST T I H A6 €

(A) FrEFA (B) TAZEN (C) SR THErE (D) HRTEETS
The logic gate with a single input and single output terminal is :

(A) NAND gate (B) AND gate (C) OR gate (D) NOT gate
e g forers e @ el of o @ fiw e dm g T R

(A) NAND ER (B) AND &R (C) ORER (D) NOT 8gR

Two bodies of mass m and 2m are thrown up in vertically upward direction with the
same initial velocity and caught back again at the point of throw after sometime. At
the instant they are caught back, their momenta are in the ratio :

Zo m 3R 2m ¥ 2 fiie T9F 37 § Featra: S H fam § % 96§ AR 9 w6
Ty T warw fig W o & e forn ST &1 TS I % FHA T Fol S
T

(A) 1:2 ®) . 2:1 o (D) 1:4
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The angle of contact of mercury in glass is :

(A) acute angle (B) obtuse angle
(C) right angle (D) reflex angle
TR 1 9 H T B0 B R

(A) TR (B) fers =IO
(©) wwwm (D) FEHM

The strength of an electromagnet does not depend on the :
(A) area of cross - section of the solenoid

(B) number of turns per unit length of solenoid

(C) current flowing through the solenoid

(D) permeability of the core material

o fagagms =t yaaa i =@ # 8

(A) Ufefes & STIRY-FE & &§TFd T

(B) ftmfere 1 wia 3o1E oramg X W i e W
(C) uftfert & yanfed &M STl S w

(D) TS TaTd i Frerhgieral W

The ratio of De Broglie wavelengths associated with alpha particles and protons moving
with the same velocity is :

TEE A7 | faHH TeHE-F0 3R W | Hag € anTel qiraedt i S €
(A) 1:2 (B) 2:1 C) 1:4 (D) 4:1

The figure shows four points A, B, C and D on a hemispherical cup placed inverted on
the ground. BC=2R. A particle of mass m slides down along its surface from A to D.
The potential energy of the particle at D is :

foe fomt, geall W 3021 T T@1 T SAIETER 9 g9 § i mer fag A, B, C#R D
SfFa &1 BC=2R | FE m F9A F1 FU1 39 F9 F T8 ¥ G0 A ¥ D 7 ftrgera §)
D W 3Ha feufas s anft

mg R
2

mg R

(A) 2mgR (B) mgR () .

(D)
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10.

11,

12.
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Two capillary tubes A and B of radius r; and r, (r; > r,) respectively are dipped in
water and held vertically. The height to which water rises in the two tubes is h; and h,
and the radius of meniscus x; and x, respectively. Which of the following relations
between x; and x, and h; and h, is correct ?

(A) x;=x, h;=h, (B) x>x5 hi<h,

(C) x>x, h>h, (D) x<x5 hi<h,

21 e Afest A ©6 B #1 5 e 1, $Rr, § (1> 1) | TR 6 H G FEA:
THS T ¥ TAH Wed T 9ol Ft SEEA] FH: hlqﬁhzamsaaﬁﬁﬁmaﬁﬁmﬁ
> Qﬁ_YZ%I x4 Td x, QU h, qa‘hza:aﬁaﬁvﬁ%fﬁaaﬁﬂamﬁa‘anﬁ%?

(A) x;=x,5 h;=h, (B) x;>x5 hi<h,

(C) x>x, h>h, (D) x<x5 hi<h,

If the value of impedance of the given series LCR circuit is 4002, the value of angular
frequency of the applied voltage will be :

fei T uftwy & foro =fe wfaanen Z =400 8 9 FifoE 5l o 1 AE & e

L=0.1H C=250uF R =400

| —AAAI——
e =311 sin wt
(A) zero/IH (B) 200 s—1 (©) 551 (D) 25 s~ 1

In nuclear power plants, a low atomic/molecular mass liquid is used as a :

(A) fuel (B) controlling materials

(C) moderator (D) coolant

T S T H $7eq THIE/ v FoAE & 2a/ 31 1 SuEnT el € :
(A) A FEIH (B) i uand & w9 H

(C) ¥<F & ®TH (D) faer % €9 |

Define the term power. Derive its SI Unit.

wifga =1 gftsm fofau | 39 SI 915 o0 Fifea |

Explain the meaning of the term interference of light. What is observed as a result of
interference of light received on a screen kept at some distance from two coherent
point sources ?

T F SET Y 1 a9l £2 9 Fe-Seg Sl § 3 ATl WY % SAfaeion # 5
F9 T @ T8 W 7 o e B ® 2



13. A carbon resistor has colour strips near one of its ends in the order : blue, grey and 2
orange, and a golden strip near the other end. Give the resistance of the resistor along
with its tolerance.

F FTE TRV T R ¥ Fee T ufeedi w1 e & fien, Foet ofR A qen g
iR % e gl 7 ot €1 39 Wiy @ wfady wesa |ied Ty |

14. What is the meaning of peak inverse voltage (PIV) of a diode ? What is its importance 2
in selecting a p-n junction diode for rectification purposes ?

foreht 2rire 1 R SR dreeal (PIV) %1 341 31 ¥ 7 fawsr % fer p-n wfy gre
H 3T 1 HEw Bl § 7

15. State first law of thermodynamics in its mathematical form. Apply the law for 2
(i) an adiabatic change, (ii) isochoric change.

SETaE ¥ vum frEm F1 ToE T w9 § fafeaw) e # () e aiEdd
(i) TR wftads % feg @y it

==Y
16. Calculate magnetic field strength B due to a long straight conductor carrying 12 A 2
current at a point distant 0.25 m from it.

T T, T 1@, 12 A UREE e ¥ 025 m ) e e fag W g e
Jae B %1 TREe HIT

17. For an equilateral triangular prism kept in minimum deviation position, angle of 2
incidence is 42°. Find (i) angle of prism, (ii) angle of minimum deviation.

THaTE FaeER fe 1 Ao faeem #1 o F o smee w1 420 % () fm-=m,
(ii) e fareer o i aftwer it |

18. The half life of a radioactive element is 3 months. What fraction of its initial mass will 2
be left after one year ?

farelt Yedufaea 9 i EY 3 W ¥ TH U 9vE TR SRWE FeAHA F fRe 9
3 & ?

19. Draw the labelled circuit diagram of a p-n-p transistor as an amplifier in common 2
emitter configuration.

p-n-p TR I, IvafTs el fa=rmd #, yat® % ¥ H, THifRT ARG THET |

20. State any four properties of electric field lines. 4

farega & T@ed & =g 9R U farEa
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22.

23,

24.

25.
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What are energy bands in solids ? How are these developed ? On the basis of energy
bands, distinguish between conductors and insulators.

3Gl # ot ST F A €2 A FY foohfaa 20 ¥ 2 T S F SMUR W A@H AR FAThi
7 faug =ifew |

Establish a relation between work done and change in kinetic energy and hence state
work energy theorem.

o o =1 E fas S § 9ftEds & e gy wfud s 3R S SATHR T HE-SHel
vog = FyA fafan )

Derive an expression for terminal velocity attained by a ball falling under gravity in a
fluid. On the basis of the concept of terminal velocity, explain how a parachutist can
land near his/her destination inspite of air draughts on the way.

OR

What is Raynold’s number ? What is its importance in determining the nature of flow
of a fluid ? Show that this number is a dimensionless number.

foret T § e F e it g ik ¥ siam % fog s oo Wit e I
GHeT & YR W FHIEY fF T | 70 F diFl & aeee WEEH 39 Taed H %
e ] IR T &2

HIdr

ies TE F el & 2 ot 7 F vare #i wia % i § soe #n wew €7 quiEe R
g U fomEE §emn B

Draw a labelled indicator diagram showing the four strokes of Carnot’s engine. Calculate
the energy input and work output in each cycle. How much total work is done during
adiabatic changes in one cycle ? Write expression for the efficiency of Carnot’s engine.

FME T F 9R I g9 U i g AN SR | 39E ufa = frafm e i
frifia w1 =1 oftere 1Y T =% ¥ T fEdHl % SRF Fa $a FH fwa 82
FHE! T 1 gEa & o e fafan)

Describe an experiment to show that light waves are transverse in nature. Mention
any two applications of the phenomenon.

T T F fore Uk WA w1 FoiF ST o wenret a1 ST Wi # w6l € | 39 uiEeT %
=il 3t Ty 1 Ieora T |
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27.
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29.
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13.6

Energy of an electron in Bohr’s n'f orbit is given by En= e €Y,
n

(i)  What is the expression for potential energy and kinetic energy in n't orbit ?

(i) Calculate energy released in joule corresponding to a transition from 34 orbit to
second orbit.

(iii) To which series of hydrogen atom does this line belong ?

AR % n o T TR I WG E En= eV

n
() no wenH vEe fufas S IR nfas S % s 0 e ¥ 2
(i) e e W el we H Teie I % WA e 1 qieher S H e |
(i) TH WER WA Sz @ Tege WA i R Soit | Heifed gl ?

(i)  Why does the sky as observed from surface of moon appear black ?

(i) Describe an experiment to demonstrate the phenomenon responsible for blue
colour of sky as observed from earth.

(i) What is Raman effect ? Explain the meaning of stoke lines and anti-stoke lines.

() TEEF TS § @ W AEN F b e vgd € ?

() o ¥ TS F @A W A % e EEr ved ¥ forg s g w yafid v
¥ fou ww wEm 1 9 Sifee |

(i) T WS ¥ 7 W e vd whre el w1 6 T i)

Name the devices used for detecting enemy vessel in (i) air (ii) water. Explain how do
we measure the velocity of approach of enemy vessel through these devices. Derive
the formula used.

(i) 39 (ii) 7 H GYA % A F WA F FAQ wgE e el gl H A qqEwy | Wy
2 T IFFT] T V- 1 SANTHA-S feR e e I W € 7§ for W 5 i e
FHIf |

A parallel plate, air filled capacitor, is connected to a constant voltage V as shown.
How will the electric field, capacitance and the charge on the plates change on
introducing a dielectric slab between the plates of the capacitor when (i) source of
voltage remains connected (i) after removing the source of applied voltage ? Give
reason for your answer.
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30. Two masses m, =8 kg and m, =5 kg are connected at the two ends of a light inextensible
string passing over a light frictionless fixed pulley as shown in figure calculate
(i) acceleration of the masses, and (ii) tension in the string, when masses are released.

[my]
OR

A body of mass 5 kg is moving with a constant velocity of 10 ms ~ ! on a rough horizontal
surface. Is there any force acting on the body in direction of motion ? Is there any net
force acting on the body ? If a force of 25 N is applied on the body in the direction of
motion what will be its velocity after 10 s. Draw a velocity-time graph for this motion.

(Given pk=0.1 and g=10 ms™*)

2 7oAl m, =8 kg T m, =5 kg F1 TF Z9M &7 a1 SR & <1 ol | e
¥ 30 F uE o v fadiE R % s | e T & S fes 6 gui e
a1 foea T T e SIS ¢ (i) Fo9H 1 @ (i) SR H T

[m]
arraT

5 kg ZEAHM 1 T fi 10 ms 1 & e om & geey, &fvw oo w fowm 1 =70 fie wooifa
F fagn § ¢ 907 SRTE 7 #0139 W HE 2 9 o W@ E? 9 7 W =5t feww A
10s @ 25 N o &7 ST a1 10 s & 37 | 97 391 8F 2 39 7fa 1 J-8999 qT% 5954 |
(feam 77 & pk=0.1 3R g=10 ms~2)
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