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o YT F9 F FAC 37 @ §d T GhEd #C & [ 997-07 g9 9 @& &, qOET % IUT 59
T 5 25 4 @ w@hwre T A @

Before answering the questions, ensure that you have been supplied the correct and
complete question paper, no claim in this regard, will be entertained after

examination.
G 73T -
(i) 57 797 F 37 35 Fo7 & [ U= @75 - O, T, T, T 7T T ey T0E

T - F A WT G 1 G 18 TF 1 o a0 Rge T & o dkE (1-14)
gl F97 o T (15-18) SHVHGF BT YT ST 597 &1

G - § 7 997 F& 19 7 25 7% 2 S I oy TTIT FoT &

G - G § 797 7E 26 @ 30 T 3 7 A TG FT0T T B

G - 77 797 qer 31 @ 33 TH S 3FH A A9 Fa0T T &

G - F 7 797 F& 34 U7 35 4 FfH AT HT 7S GEIRT T &

(i) @ 97 e &

(i) FTGT F 797 &7 & g [T 78] & T GF § & T 6K T % B 5 7 SaE
T JaTT BB T &1 OF 7o 7 v BT T 7qT & @ da @ & F97 FA 8

(iv) PqFIAET B FYEAT # ST TE &
(v) & EYTE & Y [T G M & T # T B G & -

c=3x108m/s o =4nx107Tm A~

h=6.63x10"%Js L _9x10°Nm2Cc?
47560

e=1.6x10"9C m, =9.1x107°! kg
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General Instructions :
(i) This question-paper consists of 35 questions, which are divided into five
Sections : A", ‘B, 'C', 'D', & 'E' :

Section-A consists of Question No. 1 to 18 objective type questions of 1 mark
each, in which fourteen (1-14) are multiple choice type and four (15-18)
Assertion-Reason based questions.

Section-B consists of Question Nos. 19 to 25 very short answer type
questions of 2 marks each.

Section-C consists of Question Nos. 26 to 30 short answer type questions of
3 marks each.

Section-D consists of Question Nos. 31 to 33 long answer type questions of
S marks each.

Section-E consists of Question Nos. 34 & 35 case study based questions of
4 marks each.

(ii) All questions are compulsory.

(iii) There is no overall choice. However, an internal choice has been provided in

some questions of Section — B, C, D and E. You have to attempt only one of
the given choice in such questions.

(iv) Use of Calculators is not permitted

(v)] You may use the following values of physical constants whenever

necessary .

_ 8 _ -7 -1
c=3x10"m/s Lo =4nx10""'Tm A
h=6.63x10"%Js L 9x10°Nm?c?

4‘7560
e=1.6x10"9C m, =9.1x107°! kg
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SECTION - A

[ TG 9% ]

[ Objective Type Questions ]

=it sglawend g9 (1 @ 14) & @&t fAwey g -

Select the correct option of the following multiple choice questions (1 to 14) :

1. el gvfigs LCR URYg & ARl G o¢ & AW f&aar e & ?

2.

1

(A) LC B T

(© JLC D) ———

What is the value of resonant frequency g of a series LCR circuit ?

1

A) LC B) —

® ® s
1

C) “LC D) —

€ (D) JIC

frafa & f7 & @ fpeahl ateed &9@ %9 & 7

(A) STERE T (B) X-fapxot

(C) IEIHIA T (D) e T

Which of the following have lowest wavelength in vacuum ?

(A) Infrared waves (B) X-rays

(C) Visible light waves (D) Radio waves

1229/(Set : C)
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3. 60° % HifdH HIOT AW el AT H AT © 1

73 2

@A) — B) —=
2 7
1 1

C) — D) —

© 3 (D) 7

The refractive index of a medium having critical angle of 60° is :
73 2

@A) — B) —=
2 7
1 1

C) = D) —

© 3 (D) 7

4. mEHA & el MW FO1 A IS Sofl K 21 3 B & A Jol a-sra qaieed AT ;1

h h
(A) I (B) 2K
2h h
© 2mK (D) N2mK

K is the kinetic energy of a moving particle of mass m. The de-Broglie wavelength
A associated with this particle is :

h h

A) — B) —
® B S

2h h
€ (D)

2mK 2mK

5. TESH WAN] & ©Fgd | H-a1 o0 599 & § Rl © ? 1

(A) T e (B) w=AT IR
(C) e Foh (D) sbe Aoft
Which spectral series of hydrogen atom lies in the visible region ?
(A) Balmer series (B) Lyman series
(C) Paschen series (D) Bracket series

1229/(Set : C) P.T.O.
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6. FREl Z WA FHl% & TATY] TX KA (b STae B © ¢ 1
(A) +Ze B) -Ze
(©) = D) +Z - 1)e

The net charge on an atom of atomic number Z as a whole is :

(A) +Ze B) —Ze
(C) Zero (D) +(Z-1)e
7. & W] 5A9H A (lu) & aXER Bl © 1
(A) 1.660539 x 10727 kg (B) 1.660539 x 10723 kg
(C) 1.660539 x 1077 kg (D) 1.660539 x 10~ 13kg

One atomic mass unit (1u) equals :

(A) 1.660539 x 10727 kg (B) 1.660539 x 1023 kg

(C) 1.660539 x 10717 kg (D) 1.660539 x 10~ 13 kg

8. +1 nC AR —4 pC % A g AT WHIW q Fp gl W ag ¥ R B I W W A

T H A © - ’
A 1:4 B) 4:1
(C) 1:16 (D) 1:1

Two point charges +1 puC and -4 puC are situated at some distance in air. The

ratio of forces acting on them is :
A) 1:4 B) 4:1

(€) 1:16 D) 1:1

1229/(Set : C)
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10.

11.
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el 2 kQ Jfg & o® § 1 mA faEq 901 98 & 51 369 T i & & eiar © ¢ 1

(A) 0.2W (B) 2mW
C) 2W (D) 2 kW

1 mA current is flowing through a conductor of 2 kQ resistance. How much

power is lost in it ?

(A) 0.2 W (B) 2 mW
C) 2W (D) 2 kW

4 kQ ¥ioRgH & B & §= 12 V @ OWEmR a8l 36 9 e REg o 96
W e 7 1
(A) 3 mA (B) 3A

(C) 4A (D) 48 mA

A potential difference of 12 V is applied across the ends of a 4 kQ resistor. How
much current is flowing through it ?

(A) 3mA (B) 3A
(C) 4A (D) 48 mA
el a1 & OR & fC & a9 7 @ 7T, W gR-aiees (I-V) I% R (Mo Ho 11) #
T W B a9 ¢ ’
I T,
Ta
\%

e (S0 To 11)
(A) T1=T> (B) T1>T>
(C) To>Ty (D) S H 9§ Hig el

1229/(Set : C) P.T.O.
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The current-voltage (I-V) graphs for a given metallic wire at two temperatures
Ty and T, are shown in Fig. (Q. No. 11). Then :

I

Ts
T2
\Y

Fig. (Q. No. 11)
A) Ty=Tp B) T1>Tp
(C) Tr>Ty (D) None of the above

12. f5E B8 gk & oo faga omgel &1 SI 96 2 1

(A) Am 2 (B) Am™!
(C) Am (D) Am?

The SI unit of magnetic dipole moment of a bar magnet is :

(A) Am2 (B) Am™!
(C) Am (D) Am?
13. fdll I T @ I s y T e gl w, § d699 © 1
(&) wp=1+y (B) py=1+%°
© n=— D) ny=1-%
X

The relation between magnetic susceptibility x and relative permeability u, of a
magnetic material is :

(A) p,=1+y (B) w,=1+%?
1

(C) wr== D) u, =1-%2
X

1229/(Set : C)
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14. el 9Rkie® R & sEled St O} i= I sinot & T @ a9 & RO AT AR &

ferar & B 7 1
1

(&) I’R (B) 5IgR

(©) 41(2)12 (D) 21§R

For an alternating current i = I, sin®wt passing through a resistor R, how much
is the average power loss due to Joule heating ?

1

(4) ISR B) IR
(C) 4I’R (D) 2I’R
15. =l weml @ @rmgds e : 1

AR (A) : Brell g STeETas @ faE S U & § 9% SR sl
PR (R) : Fhell & ST @ STafHeeT B & SHe o Jode & ge § gha ekl ol

Fr=feia foseedl & @ @@ IIX gT
(A) ST (A) T BRI (R) AW T & T RO (R), SINHIT (A) B &l TRIHT B

(B) aﬁzgaa(A)aW(R)aﬁw%,%ﬁﬁW(R),WW(A)WHE%W@W
SR

(C) SIERN (A) T 8, APT IR (R) STHA Bl
(D) ST (A) T BRI (R) AT STFA B

Read the following statements carefully :

Assertion (A) : The electrical conductivity of an intrinsic semiconductor
increases on doping.

Reason (R) : Doping always increases the number of free electrons in a pure
semiconductor.

1229/(Set : C) P.T.O.
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Select the correct answer from the options given below :

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (4).

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

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

(D) Both Assertion (A) and Reason (R) are false.

Freififed et A e TR - 1

SAPHI (A) : T QDT TBT HB Fe GHOT BT G N B & O W oo B g,
q9 RIS BT IREATT BT B

FHROT (R) : AEAH & STIacHi Qi qoieet (3on) & e F=-Re 2 o

Fr=tfcifea foshedl & @ @@ IIX gT
(A) ST (A) @ BRI (R) A T & T SR (R), SINHIT (A) B el TRHT B

(B) ST (A) @ HRY (R) AT & QAP BRI (R), STHHIT (A) BT HEl DL Tl
2l

(C) ARwET (A) T 2 AP BRI (R) T8 Bl
(D) SARFYT (A) TN BRYT (R) I A B
Read the following statements carefully :

Assertion (A) : When a narrow beam of white light passes through a glass
prism, it undergoes dispersion.

Reason (R) : The refractive index of medium for different wavelengths (colours)
is different.

1229/(Set : C)
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Select the correct answer from the options given below :

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

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

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

(D) Both Assertion (A) and Reason (R) are false.

17. MR Sl & @myds e 1

SRR (A) : Thavll SeIeT G & el 1 U OX AN BN A IO Wik gadetEl bl
st Fott 7 feRer (Be) B 2

FROT (R) : FE-FeH €17 & e e & foe Beell sieg & a1 onife gad & ol
Fr=ifcifea foseedl & @ @@ IX gT
(A) SIBTT (A) T FR (R) I T & T BRI (R), STHBIT (A) FT TE BT 2

(B) I (A) T HRIT (R) A T &, ARPT BRI (R), ARG (A) F Tel TTEBIT
SR

(C) SIHN (A) T 8, QBT BRI (R) STHA 2l

(D) ST (A) TN BRI (R) AT STFA B

Read the following statements carefully :

Assertion (A) : The photoelectrons produced by a monochromatic light beam
incident on a metal surface have a spread in their kinetic

energies.

Reason (R) : Work function is the least energy required by an electron to come

out of the metal.

1229/(Set : C) P.T.O.
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Select the correct answer from the options given below :

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (4).

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

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

(D) Both Assertion (A) and Reason (R) are false.

18. F=fafad el & @rmyds ufeu : 1
AR (A) : TN & To67 W B n-YHR & Adas B TqAebd F9 & Sl 8l
PR (R) : AEH & To1 W o el aol T & 9 < & & 96 Sl o
Friared foeedt § @ g8 I gie

(A) SIHBTT (A) T BN (R) I T & T BRI (R), STHBIT (A) HT TE TR 2

(B) SIS (A) @ ®RYT (R) I T §, QABT HROT (R), SAHBAT (A) F HEl TIEBT
T R

(C) SIEN (A) T 8, AfBT BRI (R) STHA 2l
(D) SARMFET (A) TN BRI (R) I 1A 2
Read the following statements carefully :

Assertion (A) : The resistivity of a n-type semiconductor decreases with an
increase in temperature.

Reason (R) : The rate of collision between free electrons and the ions increase
with an increase in temperature.

1229/(Set : C)
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20.

21.
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Select the correct answer from the options given below :

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

explanation of Assertion (4).

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

correct explanation of Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.

(D) Both Assertion (A) and Reason (R) are false.
gug -9
SECTION - B

[ Sfoeg S0 e |
[ Very Short Answer Type Questions ]

1.5 YECH® & Th I aF Bl 9 7 Bi6d g0 15 §H 21 39 4/3 AYAH b 5 A
SN X DI Bk G feberl B 7 2
A convex lens of refractive index 1.5 has a focal length of 15 cm in air. What will

be its focal length when it is immersed in a liquid of refractive index 4/3 ?

fohter @ BT O SRS WEce @l qHEET 2

Explain total internal reflection by a ray diagram.

@mm%@%ﬁﬁ%mﬁq&wf%:—lsfev 3 I F F W

n

TAF Bl Ao g RAfTST Foat w1 AW ST BT 2

1229/(Set : C) P.T.O.
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23.

24.

(14) 1229/(Set : C)
The total energy of the electron in the nth orbit of hydrogen atom is
13.6

E, = 5 eV . Calculate its kinetic and potential energies in this orbit.

n
qigel | e Il & Hifcrbl I UG HIOTQ o Foidaiel & SUare o Ud Hiferehrel
4 gey gy 2

Define relaxation time of free electrons in a metal. Write the relation between
drift velocity of free electrons and their relaxation time.

UPOEY & IRudE W & g #X e @ qerEd § 89 § aHsE 2
State Ampere's circuital law and explain it briefly using a diagram.

SEE|

OR
qE-aEd & Frew S e AR aiia S 2

State Biot-Savart's law using a diagram.

30 uF 1 TF HMRA 220 V, 50 Hz GF & el 1 &1 URYY H G qfoaa qon sa9
yaied &M acl 9RT & rms "M §d it 2

A 30 pF capacitor is connected to a 220 V, 50 Hz source. Find the capacitive
reactance and the rms value of the current in the circuit.

STeE
OR

T TR EOOT AR STl giEerR H e st gsar § 4000 B E, 2200 dkE W
it FERE & 81 220 dce H R o o W & T fadas # R e) e
TR ? 2

A power transmission line feeds input power at 2200 V to a step down
transformer with its primary windings having 4000 turns. What should be the
number of turns in the secondary in order to get output power at 220 V ?

1229/(Set : C)
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26.

27.

28.

(15) 1229/(Set : C)
TIqGTHE T 1 & ? T TP Bl © 7 2
What are electromagnetic waves ? What is their nature ?
s -9
SECTION-C
[T 909 9% |
[ Short Answer Type Questions ]

Fedt fawa W erfoa fafesor & o @1 TWE I g oRE difvu 38 STREN &
SRIT-EEf TR Bl SUAIT &l qHEAEU 3

Draw a graph showing effect of frequency of incident radiation on stopping
potential. Explain it by using Einstein's photoelectric equation.

Al & BEGIS WA & ARFEN i 3

State Bohr Postulates of Hydrogen atom.

el Tepatsrl fac TEM & &g Sfaw & Foig diekE W 1 &a| ol 8, o ¢ 3
(i) Bl it <o o1 & S s ?

() B0 a e & d= & g To1 & I 5 ?

(i) TG TERH & 3 T H AN A S & 7

T Rafa § o S @ olife R i

In a single-slit diffraction experiment, how does the angular width of central
maxima change, when :

(i) slit width is increased ?
(ii) distance between the slit and the screen is increased ?
(iii) light of smaller visible wavelength is used ?

Justify your answer in each case.

1229/(Set : C) P.T.O.
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29. Rexdgln & o mew # Fraw ffaw g9 Frew & fas #if 7 el oohem™ ol
T Mo Ed & SfeX faeq & g 8 o 3

State the Gauss's law of electrostatics. Using it prove that electric field inside a

uniformly charged thin spherical shell is zero.

YqT
OR

(a) fogg & & feedt fig W Rerdeg fava &t wfenfda @iy 1

Define electrostatic potential at a point in an electric field.

(b) 600 uF & FRdl HefE & 10 V & 9 | SMafe fer = & d@aie § | g
Rer Jgq ot et @ 7 2

A 600 pF capacitor is charged by a 10 V battery. How much electrostatic
energy is stored in the capacitor ?

30. HiX Y # sl WA 366 g) 6 o ey &1 99 & &1 & [ Rue 7
ERIEN 3

Write the principle of meter bridge. Draw its circuit diagram to determine the
value of an unknown resistance.

YqT
OR

ferggq aRuY & fehceiw &1 M i 3

Write Kirchoff's Law of Electrical Circuit.

1229/(Set : C)
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32.

(17) 1229/(Set : C)
gue - §

SECTION - D
[ &Y ST 9 |

[ Long Answer Type Questions ]

Reepdl 1 & 8 ? T T Redd & aRed @ a9 R0 39 Fadl o e
el & TCTEY Hl qHET 5

What is a rectifier ? Draw the circuit diagram of a full-wave rectifier. Explain its

input and output voltage waveforms.

3TeE
OR

fFt p-n Gy sAie & owflefire dem uvaRkfye sm § v sfvcmelee dife 5= Ska
URUY STREl Hl FerFdl § TRl 5

Draw the I-V characteristics of a p-n junction diode in forward and reverse bias.

Explain them using appropriate circuit diagrams.

el =gsel e & fawid & e 58 Tfie § 38 9&a o 8 P gE 4w
SRR EIRC E C N el 5

Write the principle of a moving coil galvanometer. How is it converted into an

ammeter ? Write the expression for its current sensitivity.

1229/(Set : C) P.T.O.



33.

(18) 1229/(Set : C)

el =Sl Aeaiel & i @ fofae 58 dieediic? § &8 g&a S 8 ? 56 dleed
SEUEN EARC E C N ely 5

Write the principle of a moving coil galvanometer. How is it converted into a

voltmeter ? Write the expression for its voltage sensitivity.

Bl oTued® T R § fdiSs g9 0 i (RO SR SR qHES 6
S ST Pl IR BT Fo1 36 0 o fofg) 5

Draw a labelled ray diagram showing the image formation in a refracting

astronomical telescope and explain it. Define its magnifying power and write

expression for it.

YqT

OR

fordl dge gewesll § wifeie 9 b1 THifRd T ARG SR THSARTI Eehl e &
IR BT For 38 iy o faf) 5

Draw a labelled ray diagram showing the image formation in a compound
microscope and explain it. Define its magnifying power and write expression for

it.

1229/(Set : C)
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grg - g
SECTION - E
[ %9 ©E R 97 |

[ Case Study Based Questions ]

34. 777 ogT (M%) B WeT T 9% T 27 T g7 % IV Gy -

g &7 i - fagg 8 T emast & sl @ At oY Ry 8 & e e
H TH UMY ol ANE &9 H, KEgq & @1 oF U 6 o & e e A 6y ol
T Wil (tangent) 3 &g W we fgg &7 & R & M| & o gg 89 W@ @
mﬁaiﬁ(spacecurve)@?ﬁ%l Wﬁg@ﬂﬁ@ﬂ%ﬂi@ﬁﬁaﬂﬁﬂﬁmmw
(cret fepeam) S figelt W fagg & E &t omifdr aerr @t SR @ear 81 fagg & Y
gAY | A BT FOMAY W TH Bl & Rhel o g &= fgq &% el @l
U HAT I AN ST G & SN Bel At ged Remdgq & @I 9 qU ALt SR

Read the following paragraph and answer the questions that follow :

Electric Field Lines : Electric field lines are a way of pictorially mapping
electric field around a configuration of charges. An electric field line is in
general, a curve drawn in such a way that tangent to it at any point gives the
direction of the net electric field at that point. An electric field line is a space
curve. Relative density (i.e. closeness) of electric field lines at different points
indicate the relative strength of electric field at those points. Electric field lines
start from positive charge and end at negative charge. In a charge free region
electric field lines may be taken to be continuous curves without any break.

Electrostatic field lines do not form any closed loops.

1229/(Set : C) P.T.O.
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(i) fogq &= el & & 7o e 2

Write two properties of Electric Field Lines.

e
OR
R & @1 & 7 6 Ae | 2
What is Electric Field ? Write its unit.
(ii) UHT D STAN B BT fgq & @ A T ¢ 1
(A) FARBR, JEE (B) FAMBKR, Iferemad

(C) Brow:, el (D) Prow:, sfeqel

Electric field lines about a positive point charge are :

(A) circular, anticlockwise (B) circular, clockwise
(C) radial, inward (D) radial, outward
(i) R (Mo Ho 34(iii)} 7 Frel fEq &% # & L@l &/ auf@l T B A’ E,, Ep
AR Ec %9 A, B Cfgell © fagq &= &l s&er &, @ : 1
el
feF (o Ho 34(iii)}
(A) Ea>Ep>Ec (B) Ea=Ep=Ec
(C) Es=Ec>Ep (D) Ep=Ec<Ep

Fig. {Q. No. 34(iii)} shows some of the field lines corresponding to the
electric field. If E4, Eg and E. be the electric fields at points A, B and C
respectively, then :

1229/(Set : C)
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SO
w
Fig. {Q. No. 34(iii)}
(A) Ep>Eg>Ec (B) Ea=Ep=Ec
(C) Ea=Ec>Ep (D) Es=Ec<Ep

35. [7%7 o[g=8 (NHre) & 9T TOr $6% IF [79 74 g7 % GOV o -

gIBIT FTHRT T B R F FAFT - AR D A e 99 e @ R 9 ®
I 8 B & GRom qun Remd R @, R (So o 35) @ wE & d@X oA
I GIhA T O H 36 X6 ATV (BT ST ©

¢B:J§.dX
A

Wl

AV
dA

@ (o Ho 35)

TR Jel & STER W OXIS 36 MR W gy % o el gecll § @ Jeen e
% WY URakid BT § d9 3ol § fgq ae® 99 IRG B &1 %S 3 oe 39 frend &
wF Fem & w0 7 o e B8 S0 @ Igqgasd RO & FEE #ed ol 39 M @
TR &9 F e R | e B T e

1229/(Set : C) P.T.O.
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__dop
dt
Sefh € IRA e a6 a9 & a9 kYT foed € &l fRum o gRem: §8 U § R 4Ry &
fesT @ HAT &1 TE-UF qUC gY N B A HSall b Tod Bl 9 daw e # ThEHH
gRacH Bim &1 36T o SRA fEgq aed o & st e

e-_ny%B
dt

T op FIA & Th B O GIG gabd T 8|

Read the following paragraph and answer the questions that follow :

Magnetic flux and Faraday's Law of induction : If a magnetic field has
different magnitudes and directions at various parts of a surface Fig. (Q. No. 35),

then the magnetic flux through the surface is given by :

=2

o

Il
> —

o}

Q.

>
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Fig. (Q. No. 35)
On the basis of experimental observations, Faraday concluded that an emf is
induced in a coil when magnetic flux through it changes with time. Faraday
stated his conclusion in the form of a law called Faraday's law of electromagnetic
induction. This law is expressed mathematically as :
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where € is the induced emf and the negative sign indicates the direction of
induced emf € and hence the direction of induced current in a closed loop. In the
case of a closely wound coil of N turns, change of flux associated with each turn

is the same. So the total induced emf is given by :

€=-N dop
dt
Here ¢p is the magnetic flux associated with one turn of the coil.
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What is Magnetic Flux ?
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An emf of 2 V is induced across the ends of 1000 turns coil. Area of each

turn is 10 cm?. Determine at which rate the magnetic field is changing.
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SI unit of magnetic flux is :
(A) Tesla (B) Gauss
(C) Oersted (D) Weber
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PQRS is a square sheet of surface area A. A uniform magnetic field B

parallel to plane of PQRS acts only in half of the region as shown in
(Fig. Q. No. 35(iii)}. The magnetic flux linked with PQRS is :
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{Fig. Q. No. 35(iii)}
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