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

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.

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. 63/0SS/1, Set— on the Answer-Book.
(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 :
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 you 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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Time : 3 Hours] [Maximum Marks : 80
T ;3 9] [qUriE : 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.
(i11)) 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.
R ¢ () W uel & ST <) Ol UeT-uT H faeed @i €, AT o 3m ueAl H eniala
fomea T TE W U9 H oNUB! Uk & faehed @ IWL I Bl
(i) Y% 99T & MY o fo@ T F)
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1  Which of the following has maximum resistance ? 1

(A) Galvanometer (B) Milliammeter
(C) Ammeter (D) Voltmeter
frrfafea o foree iy wa9 offus ear & 7
(A) e (B) fiirgiex
(C) THRX (D) @weHRY
2 On increasing temperature, the resistivity of 1

(A) A conductor decreases but that of an insulator increases
(B) A conductor increases but that of an insulator decreases
(C) conductor and insulator both increases

(D) conductor and insulator both decreases

aghs IX wioigswar —

(A) I B HF B ¢ g FOTd Dl Sedl o

(B) =% @l Sedl §, [y FAd DI HF Bl &

(C) dr@d X pam@® IAT B Todl §

(D) d@® X FAW@H I B Tl §

3 The potential due to a point charge Q, at a point distant » from it, is : 1
(A) inversely proportional to (B) inversely proportional to r2
(C) directly proportional to r (D) directly proportional to 72

fordl fog oMy O ¥ r 0 W Rud fog X e & s & -
(A) r % GEHHATIIRI (B) 72 % gohHTIUT
(C) r % orgHATgIRH (D) 72 % STshHTIAT
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4  Which one of the following laws, does not pertain to electrostatics ? 1

(A) Coulomb’s law (B) Gauss’s law

(C) Ampere’s law (D) Law of Conservation of charge
frafafaa & & drer fraw Rer Jgfue & wefm <& & 7

(A) M & | (B) meH @1 fm

(C) Ufwax @ Fraw (D) omer wXaw Frad

5  The angular momentum of an electron in the lowest energy state of hydrogen 1

atom 1s :

TIEEN URATY] & e Soll &) X foem gdgeiT @1 Bl SO B & -

h h
(A) —— B) —
T T
3h 2h
C) — D) —
© 5 O -
6  In nuclear reactors, heavy water is used to : 1

(A) enhance the speed of fast moving neutrons
(B) reduce the speed of fast moving neutrons
(C) absorb heat energy

(D) absorb extra neutrons

T uwe & 9 i@ IuA § @ S § -
(A) el g B AT R To™ & fow

(B) ToRTEl =Ml &1 I HH B &

(C) F©AT Fell &% SN T

(D) afdiE =gl & STEivo &g
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7  Moving mass of a photon is given by : 1

BN % TS SN B g B

p .
(A) o (B) C
hv _h
(C) ra (D) C

8  Half life of a radioactive element is 8 days. In how much time will its mass 1

reduce to 1/8 of its original value ?
(A) 1 day (B) 64 days
(C) 3 days (D) 24 days

ferel Meaforea T &l oralg 8 A & | feaw &  sqent some "E @Y Ao qW
S &1 1/8at Wi T® A ?

(A) 1f@ o (B) 64 f7 #
(C) 3fer o (D) 24 f& &
9 In reverse biasing of a p-n junction, the width of depletion layer 1

(A) Increases

(B) Decreases

(C) Remains unchanged

(D) decreases upto a certain value and then increases
fordl p-n € @1 Fepn ARERT § er@em W @ 98 -
(A) vl &

(B) =l ¥

(C) euREfid = &

(D) s Tafyad 79 d& T=dl ¥ ofiR frY wedl ®
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10 Which of the following logic gates is given a single input ? 1

(A) NOT gate (B) NAND gate
(C) AND gate (D) OR gate
et o & g % a1 § waa Ee wom e & 7
(A) NOT 7z (B) NAND <
(C) AND e (D) OR i
11  Give one example of each of the following : 2

(i) Transverse wave and

(i1)) Longitudinal wave which we can sense but cannot see.

(1) TRy T &R (ii) oTfeed T o Y% &l UET Ush-Udh IAR g [ &w
@ 1 e U 9 BAN Al Sl oW B @l § |

12 How will an electric dipole behave when placed in a non-uniform electric 2

field ?
T SN Ed &F H W Jgd 5T B FAER FT e 7

13  Why do most of the ordinary gases not show dispersion with white light ? 2

ATeRTIT T Y 94T Il &1 99 faeaer =i & weldia &l & 7

14 While sitting in your room, you can hear the sound of a horn blown but do 2

not receive the light of a lamp lit on the road side. Why?

O B H J3-TS MY TS U o1 a1 B 0l T df G 91 & 9T T8 b
TAT AT T BT GBI ST T eI Ugd U | w7
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15 Write two postulates of Rutherford’s atomic model. 2

TEHS & YA Grsd & & APRea fafeg |

16 A body of mass m is thrown vertically up with a velocity v. It returns back 2

to the thrower with the same velocity. Calculate :
(i) the change in momentum and

(i1)) the change in magnitude of momentum of the body

m ETHM B Bis U v I @ TedeRd: SHUT B 8K Hhepl WAT & | I8 |IE B 34T
I T Hehy 9T & BT W SNaT T | UNhed HINT 3Hb

(i) € ¥ g9 e uikadd @1, o
(ii) €< & giemer § B9 o afeds @ |

17 Distinguish between the internal energy and the heat energy of a body. 2
fordll s @I A Soll ol SO ol § W AE BT |

18 The work function of an element is 3.1 ev. calculate the wavelength of light 2
radiation required to initiate photo emission in this element.
h=6.63 x 10734 ]S)

fordl O & & BET 3.1 ev ¥ | 9 T@ 9 oIl I IS I JOIAT % g
AT Fb19T fafehRor & TR &l UiXehere BT | h = 6.63 x 10734 JS)

19 There is a small hole in the wall of a large tank near its bottom. Find the 2
velocity of efflux of water from the hole with respect to its initial velocity

when the level of water in the tank reduces to 1/4th of its original height.

fral fagme o & 9 3 I qoll & I s BE T | g 9 MHedd 9 9| & vae
B I U I, 39D YA JaT8 9T & Y&I i S DN T 2 H ofd Bl SHas
HYT U SAE Bl Teh TS @ Sl & |
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20 When the current drawn from a battery is 1.0 A, the potential difference 4
between its terminals is 9V. When current drawn from it is 2.0 A, the voltage

reduces to 6V. Calculate the internal resistance and the emf of the battery.

fpel S0 9§ 1 1.0 A &1 &1 9T I SR & df 39% R & 99 favaiar 9V amn
WAT T | 99 389 2.0 A g7 @ ST § Al dieedl 89 HE 6V T Wl 1 92 &
idTer Ffae 3K emf @1 9feheT HINT |

OR /| sy
A metallic wire has a resistance of 50€Q at 20°C and 50.5Q at 120°C.
Calculate the temperature coefficient of resistivity of wire.
g1 &b Wk R B Yy 20°C 1 50 Q gar 120°C 9X 50.5Q ¥ 19X & d°
FieRIeebar uTich ®T TRhAT DT |

21 Drawing neat labelled diagrams show the construction and working of a 4

Carnot engine. State the various steps involved in its working.

ATHiTeRd WS STE@T BT B! % 3791 Sl STaT SiX BRIy 33T | 360! Brfary
¥ ontha fafi=r @eon &1 Swia St

22 A ray of white light splits into a pattern of its constituent colours as it passes 4
through a glass prism. But it does not split when passed through a glass slab.

Explain why ? Draw diagrams in support of your explanations.

AT HINT o6 99T TB19T DY D5 60T 579 Hig & Bod & oIl ¢ ol STo STl
T A fawifsa == 81 91l § U0 519 9% Hid b A Y2k ¥ TSI § Al STagdl
T fawisa =i T8 B P STue e & fiu wWes Aifthd STl @l SUdRT
BT |
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23 Draw a circuit diagram of a full wave rectifier with a filter circuit. Also show

24

25

the input and output wave forms.

ftheet gaa Qoo feseabrdl &1 aftgy emi@ S9EY | 39 el ofk fefa a&r &

Ay 39Ts |

Calculate the radius of a capillary tube to have a rise of 5 cm when dipped

in a vessel containing water. [Surface tension of water =-072 Nm!].

IH BINHT TAT Bl 0T B ARBAT Hig de Gl o § W 9@ ¥ 399 W

EH 5 cm T 9@ HUX 9edl & | [9d BT g8 ad e =072 Nm! #]

Two simple harmonic waves are represented by y, =10sin (3147 - 0.01x)

and y, =10 cos(3147 - 0.01x) where x and y are measured in cm and time

in second. Calculate the phase difference between them -
(1) Initially

(i) at time interval of A7 =2s, at a certain position

(iii) at a separation A x=10cm at the same instant.

A F@ omEd qE @ @ y; =10sin (3147 — 0.01x) de

¥, =10cos(314r - 0.01x) g1 frefua fwar Siwan 2, Stel x T y cm & ¥ &R
g t Ybs H ¥ | 3 919 el ofAX T ERM P

(i) oo o
(i) frelt Rafd o Ar=2s qbs & 3w o

(iii) forel &or Ax=10cm X Reoq fogeti & 9 & |

4

4
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26 A transistor is designated as AC 125, what does this signify ? Name the three 4
configurations in which a transistor can be used. Draw a circuit diagram with

proper biasing, showing a n-p-n transistor in common base configuration.

e gt & AC 125 =M faan T 8, g8 o A aeiTd &am & 7 TRl & dF
susoy foamet % 9m fafag | n-p-n TR @ Swafts snar foam ¥ Suge
HARE(T 29d Y oM@ SA1EY |

27 An air cored solenoid has a length 25 cm and diameter of 2.0 cm. It contains 6
1000 very closely wound turns. When a ac source with emf 200 V and
frequency 100 Hz is connected across it an effective current of 2A flows

through it. Calculate the

(1) inductance

(ii)) impedance and

(iii) resistance of the solenoid.

I1g wifsa ferel afiTferedr & @wmg 25 cm iR =@ 2.0 cm ¥ | 39 oTdd IrH-uTd
@Y MY 1000 B & | 19 39 9 & S TH 200 V emf 3R 100 Hz amgfa o
ac |Id SIST ST & df 389 2A &l Y9l 910 Yaied el ¢ | $usal & (i) Iehd,
(ii) wferamem qam (iii) 9Oy &1 qead B |

OR |/ &

(a) a 250V, 500 W electric mixer is connected to a 125 V ac power line

through an ideal transformer. Calculate :
(i) the turns' ratio of the transformer
(i1)) The current drawn from the power line
(b) (i) Is the transformer step up transformer or a step down transformer ?
(i1)) How will a 250 V, 1 KW bulb behave when it replaces the mixer

in the case (a) ?
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(a) 250V, 500 W & T Jea feat 125 V ac €0 X Th omast ZE®HER @
H IUAN H AT AT & | qeher B

(i) ZEaRET @ waftes v fadihes pusfaal o & &1 S
(ii) ac &G ¥ 1 TS GRT BT GO
(b) (i) 9T TTABHMT STl T a1 STuEry P

(i) v (a) & A frer & = W afs 250 V, 1 KW & 96 S9a
¥ AT WU Al S9BT AIER (BT WX &I SN 7

28 A bullet of mass 10 g collides with a block of wood of mass 1 kg kept at

rest, with an initial velocity of 100 ms~! and gets embedded into it.
(a) Calculate :
(i) The velocity of the system after collision.
(i1) the kinetic energies before and after collision.
(b) Is the collision elastic or inelastic ? Justify your answer.
(c) Calculate the energy lost in the collision. What happens to this energy ?

10 g | &1 T el 100 ms—! & o F fexmmaren ® 7@ 1 kg g9 & @he
% T b § THICI ¢ X 309 Ul & ol ¢ |

(a) Uiee iy

(i) dug uya o™ & AT |

(i) az qd wd uearq TIe Seld |
(b) HIT YARY T AT AYARY ? 3UH IAX & 0T H T RTT |
(c) g ¥ gd Twil-wM 1 GReber BT | 56 oIl Bl H B ¥ 7
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29

C
"\f&
30°
B A

A block of mass 2 kg from vest slides down an inclined plane of length 2m,
inclined at an angle of 30°. Its kinetic energy at the bottom is 15.6 J.

Find -
(i) How much energy is lost by the block ?

(i) What is the magnitude of the frictional force acting on the block ?

2 kg 99 %1 Ueh T[T 2m @15 % 30° B0 X P T q@ UL SO ferommeen
Y MRE@®H A9 SIar § | TG O & STET X 39! sl Sef 15.6 J & |

A B —
(i) et fopat ot Bl B g3 & 7
(i) =dor g %1 gfeEmor fhar & ?

30 (a) State Newton’s three laws of motion.

(b) Starting from the third law of motion, derive the law of conservation of
linear momentum.

(a) =T & Tia d94r aF Fraw fafeg |
(b) T % Jeirg Fram @ g& wih WWE dam @0 19 ga= g |
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