Series P2QRS/2 Set-1
b 55/2/1
T 3. wlienell Y-U9 s i IT-YEdR %
Roll No. E@E@WW%'@l
Candidates must write the Q.P. Code
EE on the title page of the answer-book.
T P
Ofezl
PHYSICS (Theory)
EfRa aa - 3 wue STIHTH 37 : 70

Time allowed : 3 hours

e

Maximum Marks : 70

NOTE

FHIAT AE B A b 38 TH-9F | qlgd
g 27 % |

Please check that this question paper
contains 27 printed pages.

FoA SAF W o B oW TH-T A
33 T 2 |

Please check that this question paper
contains 33 questions.

JH-93 H e gy AR fgu M
Te-UF IS i qlemefl IT-gRehT
T@-98 W o7 |

Q.P. Code given on the right hand side of
the question paper should be written on
the title page of the answer-book by the
candidate.

HUAT T3 HT I A1 6 | |
Uge, ST-YIE&ashl H U9 &1 hHATR

a9y g |

Please write down the serial number of
the question in the answer-book before
attempting it.

3 IH-9T & Yed & T 15 fime
w1 gy fem w3 1 -
foaor qatg 9 10.15 s foRen e |
10.15 91 ¥ 10.30 59 dh B had

—qsrﬁq%ﬁaﬁtsaam‘?q%‘cﬁm

3 IT-YfEehT T g IR T8 for@ |

12-55/2/1

15 minute time has been allotted to read
this question paper. The question paper
will be distributed at 10.15 a.m. From
10.15 a.m. to 10.30 a.m., the students will
read the question paper only and will not
write any answer on the answer-book
during this period.

P.T.O.

.
Qcollegedumas
India’s largest Student Review Platform



Wﬁ?ﬂ:

Rl [A39 &) eqr7yes 9ieq 37 37T T BT :

() 37 ¥97-97 4 33 Iv7 & | @HT Io7 94 7 |

(i)  ¥8 §v7-97 qie @Sl H [a97iod & - @IS F, @, T, G909 & /

(iti) @S & T J97 &I 1 8 16 7% Fglaehetid JoR & J97 & | JA% Fo7 1 376 7
&/

(iv) WUE@ T o7 G&IT 17 & 21 7% 3fd TG-ITHIT IR & J97 & | 3% T97 2 37H]
#E |

(v) WUE T F Fo7 G&I7 22 T 28 % TY-IH1T PR & o7 & | IJAH To7 3 37h] &7
&/

(vi) U T H J97 G&IT 29 TIT 30 JHT eI TR F97 & | Iedob J97 4 37h1 HT

g1
(vii) @UE FH J97 &7 31 @ 33 % JH-3T0T YR & J97 & | 9% 97 5 bl H
.
(viii) F¥7-Y7 T GOF %Y 751 1331 T 8 | TEf, @US & & Atk 7T @S] & F
991 § 37aRes fasheq &7 597 1397 737 8 /
(ix) &7 3 1o giecanea ghemea & o7q g 376777 397-97 & |
(x)  Bepa HT 39T afdd g |
8T 3GV Bl, T [HEaiiiaad difaes [Haars! & Tl &7 3991 H GHd &
c=3x108 m/s
h =663 x 10734 Js
e=16x10"12C
].L0=47'EX10_7TII1A_1
gy = 8854 x 10712 C2 N1 m2
1

471:80

ST T GoIHM (my) = 9-1 x 103! kg

=9x 109 Nm?2 C2

=g I GoI9H = 1-675 x 10727 kg
Tei T gea|H = 1-673 x 10727 kg
TG & = 6023 x 1023 ufa 7 dia

SleeaHH Hadmeh = 1-38 x 10723 JK 1

12-55/2/1 2

.
Qcollegedumas
India’s largest Student Review Platform



General Instructions :

Read the following instructions carefully and follow them :

(i) This question paper contains 33 questions. All questions are compulsory.
(it)  This question paper is divided into five sections — Sections A, B, C, D and E.
(iti) In Section A — Questions no. 1 to 16 are Multiple Choice type questions. Each
question carries 1 mark.
(iv) In Section B - Questions no. 17 to 21 are Very Short Answer type questions.
Each question carries 2 marks.
(v)  In Section C — Questions no. 22 to 28 are Short Answer type questions. Each
question carries 3 marks.
(vi) In Section D - Questions no. 29 and 30 are case study based questions. Each
question carries 4 marks.
(vit) In Section E - Questions no. 31 to 33 are Long Answer type questions. Each
question carries 5 marks.
(viii) There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the Sections except Section A.
(ix) Kindly note that there is a separate question paper for Visually Impaired
candidates.
(x) Use of calculators is not allowed.
You may use the following values of physical constants wherever necessary :
c=3x108 m/s
h = 6-63 x 10734 Js
e=16x10"C
Ug = 4m X 107" Tm AL
gg =8-854 x 10712 C2 N1 m~2
L 9x10°Nm2C?
47e
0
Mass of electron (m,) = 9-1 x 10731 kg
Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-:673 X 1027 kg
Avogadro’s number = 6-023 x 1023 per gram mole
Boltzmann constant = 1-38 x 10723 JK~!
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12-55/2/1 4

Qcollegeduma
................................



SECTION A

1. Two charged particles P and Q, having the same charge but different
masses mp and mg, start from rest and travel equal distances in a

H
uniform electric field E in time tp and tq respectively. Neglecting the

t
effect of gravity, the ratio [—P] is :

tq
m m
&) —P ® —2
m o mp
m m
© |2 o =
m mp,
2. Electrons drift with speed v4 in a conductor with potential difference V

across its ends. If V is reduced to (g) , their drift speed will become :

vVd
A 2d
(A) 2
(B) g
(C)  2vq
D) 4wy
3. A wire of length 4:4 m is bent round in the shape of a circular loop and

carries a current of 1-0 A. The magnetic moment of the loop will be :

(A)  0-7 Am2
(B) 1-54 Am?
(C) 210 Am?2
(D) 3'5 Am?
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4. 10 cm B i *IE FABR FUeel! Tordll Fraehi &= B =(10] +05;)mT
H 39 YR Wl 7 foh FUSHT % I3 o AT ST hl A Tehieh GG
TH (061 +08 ) 3 | Prech & Hag T T B

(A)  0-314 uWb (B) 314 uWh
(C) 314 uWb (D) 1256 pWh

5. fmafafes & @ sm-H afy/olmr feft smest oawit 6 mafis 3k
fadires Puelcr™ ¥ ¥9H &l 8/% ?

faga g, dieedt, v, Irah T

(A)  had foga g/
(B) <hdd dicedl
(C) hdd W

(D) T Foad AR WRE gEI

6. foHl 100v2 V, 50 Hz & ac @id @ i3 YfqUges 3 &5 A1l Teh Aoft |
gAIford 3 | S foret Sicedier <l ufatiss st Yok o & 9 gafaa feean

ST 8, A 3HehT YTSdish A BT & | diceHIel hl ITedTe @ :

(A) 10042 V (B) 100V
(C) 50J2 V (D) 50V

7. T 10 nm H foR[A-graehE a0 Pl hEd ©

(A) ITaGH qd (B) eI feRtot
(C) T fepeor (D)  X-fepui
8. el THRNI-gITE T8 &1 HE-%oH 3:315 eV 7 | 39 TS H SoiggHi
JehTI3oh-3cHSIF o [oTU 37deh dUICed & :
(A) 150 nm (B) 200 nm
(C) 375 nm (D) 500 nm
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A circular coil of radius 10 cm is placed in a magnetic field

_B> =(1-0 /1\ + 05 3\) mT such that the outward unit vector normal to the
surface of the coil is (0-6 /1\ + 0-8 3'\). The magnetic flux linked with the
coil is :

(A) 0-314 uyWb (B) 3:14 uWb

(C) 31-4uWb (D) 1-256 uWb

Which of the following quantity/quantities remains same in primary and
secondary coils of an ideal transformer ?

Current, Voltage, Power, Magnetic flux
(A)  Current only

(B)  Voltage only

(C)  Power only

(D)  Magnetic flux and Power both

A resistor and an ideal inductor are connected in series to a 100v2 V,
50 Hz ac source. When a voltmeter is connected across the resistor or the

inductor, it shows the same reading. The reading of the voltmeter is :
(A)  100V2 V (B) 100V
(C) 5042V (D) 50V

Electromagnetic waves with wavelength 10 nm are called :
(A) Infrared waves (B)  Ultraviolet rays
(C) Gamma rays (D) X-rays

The work function for a photosensitive surface is 3-:315 eV. The cut-off
wavelength for photoemission of electrons from this surface is :

(A) 150 nm (B) 200 nm
(C) 375 nm (D) 500 nm
12-55/2/1 7 P.T.O.
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9.  Tordell WATY % HA1 & A, B 3R C 1 % §¢d g AHI 319 Ep < E < Eg
% TEI®Y ® | O ST ThAvl CE B, BY AT CE A o Aeged fdfehtun o
d‘;‘lébﬁ; hH3: }\,1, }\«23ﬁ-{}\43% |aa}\,1, Xgﬁ?)\g%ﬁﬁ@“‘a%

2 2 2 1 1 1
(A) 7\«1+7L2=7\,3 (B) -+ — = —
7\’1 }\’2 }\’3

(C) }\,1+)\,2+}\,3:0 (D) )\,1+}\,2:}\,3

10. TSR-ATEET & fhEl T § i Tl kol forE Mee A1fies W Tfast 391 K8
S AT & | g ATk | fopel gt d W&ok wehan B 3R aroft famm

3R Rt oidT & | aa d foheeh STIshATTd 8 2

B) JK

(A)

== gl

(®) (D) K

11. Tl 39 Si ol fores @Y A1fed v W n-TehR T 31e=metsh Si 99 BT & 2
(A) Al B) B
C) P (D) In
12. 9 fell p-n @i e *t yvalefie aafaa foran Stman R, @9
(A)  Uftrert it S=E Tedt R q9n g & Fil SSE 9 A 7 |
(B) Uftrent sl S=TE sgdt & 99T B & i HSE 5 I 7 |
(C)  Tferpt il SaTE Tedt 8 qen g & 6 e g It 7 |
(D) TRt sl SaTE Sgd! & am g & i = fUpe I 7 |

97 &7 18 @ 16 379FH97 (A) 37K FRVT (R) YR & J97 3 | 31 F97 30 0 § —
o T @ STHIT (A) 9T G H1 BRI (R) GRT 3bd 1547 71 8 | §& I
13w 18 B1sT (A), (B), (C) 377 (D) & @ g7 @ |

(A) ITYHI (A) 3 SR (R) THT Tal & 3 SR (R), AR (A) hI
g ST LAl © |

(B)  AfYHA (A) 3T SR (R) THI T&l &, T SRV (R), AT (A) H
& AR gt il g |

(C)  3MhYH (A) HEI &, Tg R (R) Tad 7 |
(D) AR (A) TAd 2 9T HROT (R) i Ted 2 |
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9. Energy levels A, B and C of an atom correspond to increasing values of
energy i.e. Ep < Eg < Ec. Let A4, A9 and A3 be the wavelengths of
radiation corresponding to the transitions C to B, B to A and C to A,
respectively. The correct relation between A1, A9 and Ag is:

2 2 2 1 1 1
(A) A7 + Xy = A5 B —— 4+ - =_—
}\‘1 7\'2 7\'3

(C) }L1+}L2+}L3=0 (D) 7L1+}L2=}\43

10. An alpha particle approaches a gold nucleus in Geiger-Marsden
experiment with kinetic energy K. It momentarily stops at a distance d
from the nucleus and reverses its direction. Then d is proportional to :

(A) B) JK

(©) (D) K

SN~

11. An n-type semiconducting Si is obtained by doping intrinsic Si with :
A) Al (B) B
C P (D) In

12. When a p-n junction diode is subjected to reverse biasing :
(A)  the barrier height decreases and the depletion region widens.
(B)  the barrier height increases and the depletion region widens.
(C)  the barrier height decreases and the depletion region shrinks.

(D)  the barrier height increases and the depletion region shrinks.

Questions number 13 to 16 are Assertion (A) and Reason (R) type questions. Two
statements are given — one labelled Assertion (A) and the other labelled Reason

(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false and Reason (R) is also false.

12-55/2/1 9 P.T.O.
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13. 3% 97 (A): AUlda faferon i § Wi dgi I’k @ fawa & oo
TehrI-fagd 9 % AW H 3Tfaq fofeRton i et § gig
1Y gig B 8 |

HRU(R):  IAfaa faferwon i diaar # Jhg o Haeasd Ifd THvS Icarid
B ITel TeRTIRIeh-Sidgil ol H&AT | glg Bidl & 3TN 39 TR
wehral-forega o ® gfig &1 I 7 |

14. 3FIT(A): oS &1 Fram et geeqor fam o1 & weh fwnd 2 |
FRO(R):  TorHl 3Tey Tk | Witk & T& a1 B |

15. 3YHYT (A) : B3 FAFH AR BIg T T0H §am p & forelt greehim &
Bl @@ iR 7 L B £ | 99 3 241 gue
foISaT o IR 99 T T Hid @ |

FROU(R):  Ireehd & B A e e A geIHH m 3T 3EW q 5

W%Ul%ﬁm%l{qaﬁﬁw,rzm—gmmﬁaﬁ
q
2 |

16. 371997 (A) : Toheht Tk qemel i TaeA uar RocHsh 8l & |
FRU(R):  Tora & guer Afaw gfdafers dar s1ar 2 |

Qs @

17. Tt Iras 1 gfausear k1 aftymy fafee | fordl =mess f gfatigesan
fafaiad W form goer fsft =t 2 2

(%) T | Gk ScigeiHl ol T&AT ¥4 (n)
(@) e fasnfa & (o)
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13. Assertion (A) : Photoelectric current increases with an increase in
intensity of incident radiation, for a given frequency of

incident radiation and the accelerating potential.

Reason (R): Increase in the intensity of incident radiation results in
an increase in the number of photoelectrons emitted per

second and hence an increase in the photocurrent.

14. Assertion (A) : Lenz’s law is a consequence of the law of conservation of

energy.

Reason (R): There is no power loss in an ideal inductor.

15. Assertion (A) : An electron and a proton enter with the same momentum
- —
5) in a magnetic field B such that B 1 B. Then both

describe a circular path of the same radius.

Reason (R): The radius of the circular path described by the charged

particle (charge q, mass m) moving in the magnetic field

%
B is given by r = mv.

qB

16. Assertion (A) : The magnifying power of a compound microscope is

negative.

Reason (R):  The final image formed is erect with respect to the object.
SECTION B

17. Define resistivity of a conductor. How does the resistivity of a conductor

depend upon the following : 2
(a)  Number density of free electrons in the conductor (n)

(b) Their relaxation time (1)

12-55/2/1 11 P.T.O.
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20.

21.

22,

(%) T HaEag THW Gdl 4 e areft 9@, 9 g% &1 mam
‘@ qAT M ‘o’ ], Fohet formg W oreamiowr et € | Afe 39 g1 awtt &
9 HATH ¢ 2, Al 39 fog W oM digar o fau = =goo
1T | 2

arera
(@) = & fgierd v o safaestor Ted W @R guTe B S9 (6) Ed 3 o
ot o aa o ke @ S, S1R (i) TRl < = qoeshd 8 gig i
ST ? 3799 IR hi gfee HIf | 2

fopdll 3T o8 (n = 1-52) I a1Y H BIHE 0 150 cm 7 | ISR 165
29 H g W 39 i 1 BiRE gl ATd I | o o Tepld gl 2 2

FET & T 120 1 TRERT gSmM 12-:000000 u B | 3T A1RYH 6
FYT FHo1 IHehfed shIfIT |

fam R my, = 1:007825 u; m, = 1-008665 u. 2
Tore A9 S1ed=TeTR o ol STl H T YWET 37X 8T & oie 38 79fHfyd

foran St ® ¢ (%) BrEash eugey & w1y, R (W) UEEESt UG & |y ?
e feafd o et 3 < gfee Shifse | 2

Qg 1

ARG T o eyl defi & ey fogga qfde geren T B | 39eh! smErett AG,

BF 3R CD # fergga et o uftamor ain fesmd sma i | 3
A 21 B 20 c

(|
'
(@]
o

+ 4 Q) -
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D
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20.
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22,
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(a) Two waves, each of amplitude ‘a’ and frequency ‘w0’ emanating from
two coherent sources of light superpose at a point. If the phase
difference between the two waves is ¢, obtain an expression for the
resultant intensity at that point.

OR

(b)  What is the effect on the interference pattern in Young’s double-slit
experiment when (i) the source slit is moved closer to the plane of
the slits, and (ii) the separation between the two slits is increased ?
Justify your answers.

A convex lens (n = 1-52) has a focal length of 15:0 cm in air. Find its focal
length when it is immersed in liquid of refractive index 1:65. What will be
the nature of the lens ?

The carbon isotope 120 has a nuclear mass of 12-:000000 u. Calculate the
binding energy of its nucleus.
Given m;, = 1-007825 u; m,, = 1-008665 u.

How does the energy gap of an intrinsic semiconductor effectively change
when doped with a (a) trivalent impurity, and (b) pentavalent impurity ?
Justify your answer in each case.

SECTION C

The figure shows a circuit with three ideal batteries. Find the magnitude
and direction of currents in the branches AG, BF and CD.

A 20 B 20 c

|'|+

+ 4 Q 6V

6V +_—__— %29
—\VWWW
D



23.

24.

25.

26.

27.

(%) Torell wreaw # Toega-rerehia a0 hi ATet fohd Sl T W Lt B 2
(@) i3 fogga-grashia T fh8 SRR Ic0= i AT & 2
(M) z-AT & few T Hd forelt fagga-grehia al w1 SraEen M@
faga ofit grachia &1 & R #d gu TR |
S0 1:6 cm @1 Tfag 5:0 Q T 100 B AT hI5 PUSell AT 1-8 cm 3TN
250 W Jfd T aTett qRATTeR! o TTe 8 | qiToreRT § fagd 9/ 25 ms
H 15 A¥H TR I B AW 8 | 39 A H FUSA! H NG 91 Giehierd
HINT | (n2 = 10 AR
(%) T o HY gaR Tt A faadia foanen o omft awd yarfza 7@ @
8 | 39 QM1 ARl o ST AT 9 ohl Fepld hl SATEAT HINIT | GHI
ATcAehl o S 9@ o IHATUT o T =eh ITH hifST 3R 39 TR Th
UfFRR <1 it € |
C‘Hw
(@) ﬁa‘{ﬁ\ehww JedE @9 B ﬁ@awwwmm

W@T‘{Uf 7 o ToIU =aSTes 9TH <hifSTe | Areess n@ ot Eifay |
TR % ARGl 1 ITATT Hleh BISGIoH THTY | ndfl Hefl o Fore soierei

s & RTu =9 oo hiv | IR B a) 1 @aeas " W S|
I |

31 il FF% 2o my 3R my ¥, % U 2 e qoneed A B o % e

JK
o ®Y H NG H ST TR0 E | F&1 K GHH o1t Sl 7 |
ll\

msy
my

1
JK

(%) F&l forelt Ta1 6 Javrar (@rer) . fefua et 8 2

(@) 3T & HH-A7 HU1 Afersh TR B 2

() o I U6 TRl wieid o fow ff Sg g 2

e JhUT T 394 I ohi gfse HIfrT |
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23. (a) On what factors does the speed of an electromagnetic wave in a

medium depend ?

(b)  How is an electromagnetic wave produced ?

(c) Sketch a schematic diagram depicting the electric and magnetic
fields for an electromagnetic wave propagating along z-axis.

24. A 100-turn coil of radius 1:6 cm and resistance 5:0 Q is co-axial with a
solenoid of 250 turns/cm and radius 1:8 cm. The solenoid current drops
from 1-5 A to zero in 25 ms. Calculate the current induced in the coil in
this duration. (Take n2 = 10)

25. (a) Two long, straight, parallel conductors carry steady currents in
opposite directions. Explain the nature of the force of interaction
between them. Obtain an expression for the magnitude of the force
between the two conductors. Hence define one ampere.

OR
(b)  Obtain an expression for the torque ? acting on a current carrying
loop in a uniform magnetic field E) Draw the necessary diagram.

26. Using Bohr’s postulates, derive the expression for the radius of the nth
orbit of an electron in a hydrogen atom. Also find the numerical value of
Bohr’s radius ay,.

27. de Broglie wavelength A as a function of % , for two particles of masses
m; and my are shown in the figure. Here, K is the energy of the moving
particles.

l N
my
1
1
JK
(a)  What does the slope of a line represent ?
(b)  Which of the two particles is heavier ?
(c) Is this graph also valid for a photon ?
Justify your answer in each case. 3
12-55/2/1 15 P.T.O.
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28. UNUY ARG Hi HEEAl & et p-n TY SIS I qU T fesedhilt o €9 H
FHRfaly 6 e HIT | 38 o 3R g ey o gif | 3

EC L)
THRIOT TETIA ST I99

v G&IT 29 TIT 30 JFTT eI ITERT F97 & | [Hteriaa sg=eql #1 9§ &< o0 T
Yl & I T |

29. 9 fortlt O & efial &1 fpet R Ifaliy & =metes 4 gaifoa foeam Sram 2,
gfmy & faga g yarfed gt 8 | 99 o1 foga-stueey o 9 o 9o § Jer
1 "ifd $S Iy AT 3 | TIgd-TTEeT gRI @Y 7T 39 Tfallg i 8§ i
=R AfIY (r) Hed & | I8 Ty fogga-staeed i s, foga-smaees §
TFLIST o o §U &FhRA a7 A9 T T T 2 | STaieh Ifg o RO
T G AT oAl 1 HS AN ST 6 &9 H I8¢ 8 A1 7 |

S U © HI3 9/ AG ol ST @I T @, Al 3Heh al SAHLIS! ok S [AHaTi
I T HT f9.91. 96 (emf) (¢) F&d & | TA A YN Td THA 1 SAFEIST o S
favar=a =1 efife fawar=r (V) @gd 2 |

i)  HEFT HH T 1
(A) Tl IFERG Hd THT §-¢ Ry § et g1 & & el &
&g fawar® (V), 9 & 991, 5 (emf) (e) ¥ Ted %T Bl 2 |
(B) fIeId-3Taered &1 A9 oA W A 1 AT Ifalie = 1 8 |
(C) VAW YN A T V=c—Ir 81 g |
(D) TA o q AT o o= faveT=ax (V) 3R 398 Jaiisd &r (1) &
= UM WA {1 BT B TSrEeh! JaurdT ko Bt @ |

(i) 20V 3 60V fa.ar. s (emf) a4 & &, S Twaiier gfatiy
HAE: 01 Q 3R 04 Q 7, IRd H TG & | 9 FANH Bl o

fa.ar. s (emf)%ﬁ"'lT : 1
(A 20V B) 28V
(C) 60V (D) 80V
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28. With the help of a circuit diagram, explain the working of a p-n junction
diode as a full wave rectifier. Draw its input and output waveforms. 3

SECTION D
Case Study Based Questions

Questions number 29 and 30 are case study based questions. Read the following
paragraphs and answer the questions that follow.

29. When the terminals of a cell are connected to a conductor of resistance R,
an electric current flows through the circuit. The electrolyte of the cell
also offers some resistance in the path of the current, like the conductor.
This resistance offered by the electrolyte is called internal resistance of
the cell (r). It depends upon the nature of the electrolyte, the area of the
electrodes immersed in the electrolyte and the temperature. Due to
internal resistance, a part of the energy supplied by the cell is wasted in
the form of heat.

When no current is drawn from the cell, the potential difference between
the two electrodes in known as emf of the cell (¢). With a current drawn
from the cell, the potential difference between the two electrodes is
termed as terminal potential difference (V).

(1) Choose the incorrect statement : 1

(A)  The potential difference (V) between the two terminals of a cell
in a closed circuit is always less than its emf (¢), during
discharge of the cell.

(B) The internal resistance of a cell decreases with the decrease in
temperature of the electrolyte.

(C)  When current is drawn from the cell then V = ¢ —Ir.

(D) The graph between potential difference between the two
terminals of the cell (V) and the current (I) through it is a
straight line with a negative slope.

(ii))  Two cells of emfs 2:0 V and 6-:0 V and internal resistances 0-1 Q and

0-4 Q respectively, are connected in parallel. The equivalent emf of the

combination will be : 1
A 20V B 28V
C) 60V (D) 80V

12-55/2/1 17 P.T.O.

.
Qcollegedumag
India’s largest Student Review Platform



(i) Toor o gd BW sl fagd-sToeed ¥ STEn w1 SEH-IEH X B |
I F U fIga-ouEe % ONE e Soddie ol favd
V, (V, > 0) 94T HOMcHS G bl faua — (V) (Vo> 0) & a1 2 |

S 6 | P g T8I Al 51 @ gl g, a9 1
(A) e=V,.+V_>0 B) e=V,.-V_>0
(C) e=Vo+V_<0 D) e=Vo+V_=0

iv) (&) 2V faan s (emf) 3 0-1 Q 3=<es AUy & UF TGEH
Tl bl Uvd § T fopam T § | 39 TS W R 998 Q %
el Ifcliess ¥ SAfSa foran T 3 | gfdiess & vaiiad 9w 2 1
(A) 005A (B) 01A
(C) 015A (D) 02A
AT

(@) o 9iuy o fopelt o o o | fovarmw 6 Ve | 2 A faga am@
A W IE favar=r 4 V& a1 8 | O T AT Jfeiy B 1
(A) 10Q B) 15Q
C) 20Q D) 25Q

30. o HIZ YT hl fH0r ged uieem ¥ forad wiemw O geRer ot g, 9 9%
AU ¥ @ S Il @ | S A hHi0 H Jhg A &, ql Tudfdd R
e @ 3T Afeeh gedt St 8 | w94 dieam § fopelt fa9iy st o7 <
fu safda formr gHl Aeami & FaUse Wi Sih-dleh TS Hdt B | 39
3G hIVT ! AIEITTT HIEHT o I (SS) o TIU Shifcreh <hIvT Had & |

(i)  Shifdeh ShIV W 9G] i ITcA] TohoT o fTC qUadd ST AT AF AT 8 @ 1

(A) 0° B) <90°
(C) >090° (D)  90°

(i) < (nzg) H T HAT BIE 600 nm TG hi T R0 F1-a1Y
JTTYSS TX ShITh hivl H A HIV W ATIdH HLdl 8 | T9afad T |

Heg quie 8 : 1
(A) 400 nm (B) 450 nm
(C) 600 nm (D) 800 nm
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(iii)

(iv)

Dipped in the solution, the electrode exchanges charges with the
electrolyte. The positive electrode develops a potential V. (V. > 0),
and the negative electrode develops a potential — (V_) (V_> 0), relative
to the electrolyte adjacent to it. When no current is drawn from the

cell then : 1
(A) €=V.+V_>0 B) e=V,-V_>0
(C) e=V,i+V_<0 (D) e=V,o+V_=0

(a) Five identical cells, each of emf 2 V and internal resistance
0-1 Q are connected in parallel. This combination in turn is
connected to an external resistor of 9-98 Q. The current

flowing through the resistor is : 1
(A)  005A (B) O01A
(C) O015A (D) 02A

OR

(b)  Potential difference across a cell in the open circuit is 6 V. It
becomes 4 V when a current of 2 A is drawn from it. The

internal resistance of the cell is : 1
A 10Q (B) 15Q
) 20Q (D) 25Q
30. When a ray of light propagates from a denser medium to a rarer medium,
it bends away from the normal. When the incident angle is increased, the
refracted ray deviates more from the normal. For a particular angle of
incidence in the denser medium, the refracted ray just grazes the
interface of the two surfaces. This angle of incidence is called the critical
angle for the pair of media involved.
(1) For a ray incident at the critical angle, the angle of reflection is :
(A) 0° (B) <90°
(C) >90° (D) 90°
(i1)) A ray of light of wavelength 600 nm is incident in water (nz%) on
the water-air interface at an angle less than the critical angle. The
wavelength associated with the refracted ray is : 1
(A) 400 nm (B) 450 nm
(C) 600 nm (D) 800 nm
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(iii)

(iv)

12-55/2/1

(%) @ # T WI=Imi A 3R B % &9 3AUISS AB i G T
2 | g9 HIeIq A H, Afad et PQ &fast & 30° T hivr =T
g | Jualkid foRor SFIgsS o TR & | HIEIH A % 9y

HIETH B 1 37994 @ : 1
B
A . Q| > B
30 A
P
NE) V5
(A) 5 (B) 5
4 2
0 = D) =
©) NG (D) 3
TUT

(@) @ AreAd A R B forsll dwaw €\ gRT gufeRd @ | A 3R B
HIEIH § JohTST shl I A 2 x 108 ms~1 31 2:5 x 108 ms~!
2 | HISIH A 9 H1EIH B H THT oA dTedl TR kil TR o T

Shifdeh I 3 1
-1 1 -1 2
(A) sin 5 (B) sin -
(C) sin™! % (D) sin™} %
@ ¥ forel FIemeer 5w @ T et forell wepmer <1 foptor =1 99
WW%lQ%{HﬁlﬁoﬁN@WHH% 1
(A) sin~! n2—1 (B) sin~ln2-1)
(C) sin™! 1 (D) sin~! 21
n?-1 (n“-1)
20
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(iii) (a) The interface AB between the two media A and B is shown
in the figure. In the denser medium A, the incident ray PQ
makes an angle of 30° with the horizontal. The refracted ray
is parallel to the interface. The refractive index of medium B

w.r.t. medium A is : 1
A Q| ® > B
30° A
P
(A) ? (B) g
© = o =

NE] NE]

OR
(b) Two media A and B are separated by a plane boundary. The

speed of light in medium A and B is 2 x 108 ms1 and
2:5 x 108 ms™1 respectively. The critical angle for a ray of

light going from medium A to medium B is : 1
(A) sin™d 1 (B)  sin™1 %
(C) sin™d % (D) sin™d %
(iv) The figure shows the path of a light ray through a triangular prism.
In this phenomenon, the angle 6 is given by : 1
90°
N
0rs S
< n \\
N\
(A)  sin!n%-1 (B) sin~!(n2-1)
(C) sin™! 1 (D) sin™! 21
n?_-1 (n®-1)
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31. (k) @)

(i1)

(@) @)

(i1)

Qs &

foga sl p % fopelt @y foya & #ww, fage & @ss &
g1 § Ik e | gd oftue gt W feud fRe fomg T W,
fogga fawe & fofu =Iere g i |

forell TaTg Brgst & oWl W dF fomg 31 g, 2q 3R ng feod
3 | Afg 39 e i feufoe 9 @ 8, @ n 1 AW I
IR |

AT

feoreggfaehl 1 e frem faRaw | 38 Fem #1 ST wk
forell TehEm™ ARG -0 EHdd TG o ke foret fomg W
ﬁﬂﬁ&ﬁﬁﬁwﬁﬁq|

g e g IR 1 AR 2 M@ § iU IHER W T F |
3 gFi A % Waeh AW T HES: A = 10 pC/m 3R
Ao =-20 uC/m 2 | forg PR feorq ferelt Sorargie g1 ofgwa forar
SN A Y S B I |

30 cm

¥ 9

—.>

-

v
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31. (a) ()

(i1)

o)  ®

(i1)

SECTION E

Obtain an expression for the electric potential due to a small
dipole of dipole moment F, at a point r from its centre, for

much larger distances compared to the size of the dipole.

Three point charges q, 2q and nq are placed at the vertices
of an equilateral triangle. If the potential energy of the

system is zero, find the value of n. 5

OR

State Gauss’s Law in electrostatics. Apply this to obtain the
%
electric field E at a point near a uniformly charged infinite

plane sheet.

Two long straight wires 1 and 2 are kept as shown in the
figure. The linear charge density of the two wires are

%
A = 10 pC/m and A9 = — 20 pC/m. Find the net force F

experienced by an electron held at point P. 5
10 cm T
Pe 4
30 cm
> 1
= 9 Ao
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32. (&)
(@)
12-55/2/1

1)

(i)

1)

(i1)

IM@ H MU IFHR GIUE m 3R AN q T g HUT {ohelt
Wﬁéﬂﬁﬁéﬂ?ﬁﬂﬁﬂﬂ%lﬂ%mﬁq%%w
FUSAHT T T T AT 8 | T ThR 3eh TIGHAV hi AT
gTH sHIfT |

9
B

%
v
—_—

v

fepell BTggioM Ty ° 1S sowgq 2 A Brsan <t foredt when 4
8 x 1014 uferaur uf Jehve & T X @ & | 30 Soiaed 6
Hefl fq T Ferg Freehia Aol [ IR |

HAAAT

fopet Neommiex i a1 gomfeal fohe ®ad & 2 quiisy fop forell
eanfie &l g/ guiieal ® glg frm R 61 I Fed! 2 |
“fopelt TroamIiet 1 9T guTfeal # gig B W I8 TEvT 81 §
for 3Heh! Aicear gl # ot gfg &1 |7 e Hif |

forelt =1 pusTll Tea-iet 1 Jag 15 Q 8 a1 98 g A
faeuur & foTT 20 mA 9/ ofar 2 | 39 TeaqHieX i (0 - 100 V)
IRER & dicedlet | forg gepr uitafdd fomam ST gehar @ 2
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32. (a) @) A particle of mass m and charge q is moving with a velocity
— -

v in a magnetic field B as shown in the figure. Show that it

follows a helical path. Hence, obtain its frequency of

revolution.

_)
v
_—

%
B

v

(i1)) In a hydrogen atom, the electron moves in an orbit of radius
2 A making 8x104 revolutions per second. Find the magnetic

moment associated with the orbital motion of the electron. 5

OR

(b) @) What is current sensitivity of a galvanometer ? Show how the
current sensitivity of a galvanometer may be increased.
“Increasing the current sensitivity of a galvanometer may not

necessarily increase its voltage sensitivity.” Explain.

(i1)) A moving coil galvanometer has a resistance 15 Q and takes
20 mA to produce full scale deflection. How can this

galvanometer be converted into a voltmeter of range 0 to

100 V'? 5
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33. ()
(@)
12-55/2/1

1)

(i)

(iii)

1)

(i)

I o T ST o Safaentor 9ed TR Tehdl T3l o ol faad
Yed o o9 i g =R T |

feferht safaertor Yed & yontor 1 digrar faawor oms Eifsm |

TUICE )\ o UhdU(T TehTST ohl SUINT i T I o fgferdt = |
9e o 9 fomg W 9= A B, &1 TR sl il K 0 2 |
9 o 8 forg W g % B, &1 TehT <hl dieidT ITd shifoly |

AT

forell weh genaell g Tuse ge i =qgad gl W Afdfers s
2 o foTu amfena ferror s Eifeu | sueht Tade &gvar &
foTe =2Ieteh e <hifg |

15 @M () 100 cm 3R 5 cm BIHE gt % QA @@l §
firctert =1 2 | 3@ fourfa 0 soeht emaddy eman sma Shifse faw
3fem gfdfers 3F=a W s=aT 2 |
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33. (a)
(b)
12-55/2/1

(1)

(i1)

(ii)

(1)

(i1)

Give any two differences between the interference pattern
obtained in Young’s double-slit experiment and a diffraction

pattern due to a single slit.

Draw an intensity distribution graph in case of a double-slit

interference pattern.

In Young’s double-slit experiment using monochromatic
light of wavelength A, the intensity of light at a point on the
screen, where path difference is A, is K units. Find the
intensity of light at a point on the screen where the path

difference is % )
OR

Draw a labelled ray diagram of a compound microscope
showing image formation at least distance of distinct vision.

Derive an expression for its magnifying power.

A telescope consists of two lenses of focal length 100 cm and
5 cm. Find the magnifying power when the final image is

formed at infinity.
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