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(vii) aﬁmﬁmﬁmﬁﬁaﬁsﬁﬁﬁﬁwﬁ%ﬁwwﬁvwm?:
c=3x108 m/s
h=6.63%10734Js
e=16%1012C
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m, =9.1x 107" kg

Miass of the Neutron = 1.675 % 10727 kg
Mass of the Proton = 1.673 X 102" kg

General Instructions :
(i) All questions are compulsory.

(ii)  There are 29 questions in total. Question NOS. 1 to 8 are very short answer type
questions and carry one mark each.

(iii) Question Nos. 9 to 16 carry two marks each, Question Nos. 17 to 25 carry three
‘marks each and Question Nos. 27 to 29 carry five marks each.

(iv) There is no overall choice. However, an internal choice has been provided in one
question of two marks, one question of three marks and all three questions of five
marks each. You have 1o attempt only one of the choices in such questions.

(v) Question No. 26 is value based question carries four marks.
(vi) Useof calculators is not permitted. However, you may use log tables if necessary.
(vii)  You may use the following values of physical constants wherever necessary !
c=3x%10% m/s
h=663x104Js
e=16x10"°C
u, =dnx 107 T m A~

1
- 9N m2 C2
4mo_‘)xlf} Nm*C

m,=9.1x 107" kg

Miass of the Neutron = 1.675 X 10" kg
Mass of the Proton = 1.673 x 10727 ke
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1. wﬁqmﬁ@wam%?@wﬁﬁﬁu

What are permanent magnets 7 Give one example.

2. U Iht faetTd aﬁﬁlﬁ%mﬁaﬁq&aﬁmﬁﬁha@%%@ﬁ%?

What is the geometrical shape of equipotential surfaces due to a single isolated charge ?

3. Freifes & @ Ree ol o e S WA E ?
(i) oAt
(i) e At
S T & T § SR ST

Which of the following waves can be polarized (i) Heat waves (ii) Sound waves ?
Give reason to support your answer.

4, U UG H S (d.c) T T SmERE far T E | Sa U AT g W A
ST T ST T S H S B 2

A capacitor has been charged by a dc source. What are the magnitudes of conduction
and displacement currents, when it is fully charged ?

5, Fﬂﬁfﬂﬂﬁvﬁﬁﬂﬁ,WW'i’,ﬁ?ﬂ%m‘A’wzﬁmﬁaﬁWﬁm
fofad |

Write the relationship between angle of incidence ‘i’, angle of prism ‘A’ and angle of
minimum deviation for a triangular prism.

6. ﬁmwwmﬁmﬁﬁﬁﬁmﬂaﬁmﬁmmﬁmﬁaﬁﬁﬁmﬁﬂ
aﬁ%ﬁ%ﬁa&,wﬁww)%mm%@mm%mmﬁw
3 |aﬁ%mwﬁwﬁﬁﬁﬁﬁmmﬂﬂ)wmmﬁﬁmﬁaﬁww
) e & T € |
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The given graph shows the variation of photo-electric current (I) versus applied
voltage (V) for two different photosensitive materials and for two different intensities
of the incident radiation. Identify the pairs of curves that correspond to different
materials but same intensity of incident radiation.

TI0A SR W™ 10 V 6t T 8 1, 7% 38 Q & whrdver q91 200 V & 0 o
Sl § N W 39 T SER GEh e T | TR 7 e ur 1 9 e S |

10V
)

b
38Q2 200V

A 10 V battery of negligible internal resistance is connected across a 200 V battery
and a resistance of 38 Q as shown in the figure. Find the value of the current in circuit.

10V
—

L

I
MW—]|
38Q 200V

fereit et b1 IRl AT T (em.£) WRT S 2l % o TR @ st g & T
FRUT e | -

The emf of a cell is always greater than its terminal voltage. Why ? Give reason.

() T SIS TR ) e % o s v (o @ s B |
(b)  ETei mrer ¥ e O g ¥ o etgedeie ae it S % A wey i |

(@) Write the necessary conditions for the phenomenon of total internal reflection to
occur.

(b) Write the relation between the refractive index and critical angle for a given pair
of optical media.
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10. o frem =t Tl |

ﬁ-ﬁﬁnﬁwﬁ%@mﬁ@wﬁwwﬁwﬁ?ﬁww% | T T
Rt % S forega aE o7 (e.m.f.) WRE BT 2 AT SR ¥ e § HRo feted |

State Lenz’s Law.

A metallic rod held horizontally along east-west direction, is allowed to fall under
gravity. Will there be an emf induced at its ends ? Justify your answer.

11. 25 cm PeHH g3l & Teh 3T &g adr 20 cm T 3 T el o T THIE S § @ T
& | g S ) v T R | 7 W S E A SR ?

A convex lens of focal length 25 cm is placed coaxially in contact with a concave lens
of focal length 20 cm. Determine the power of the combination. Will the system be
converging or diverging in nature ?

12. T e AR 0.80 Q ¥ I T 1.0 A 9 1 ToET 91T 1 919 wHaAr E |l

() 39 UHRTF 5.0 Aﬁﬁﬁ@wmﬁ%%ﬁﬁaﬁm%mﬁw
i 2

(i) T U T I B TR SR e € 2
An ammeter of resistance 0.80 Q can measure current upto 1.0 A.

(i) What must be the value of shunt resistance to enable the ammeter to measure

current upto 5.0 A ?

(i) Whatis the combined resistance of the ammeter and the shunt ?

13, i T Ry & e ez (V) 9 O e e (L) % Rt @ strer e E | oy |
SRR R T T S R S A, (1) 9o LS @i (aee) W @@ (i) Seesiet VA
wmwwwm?mm%n@ﬁwﬁf@& 1
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= In the given circuit diagram, a voltmeter “V' is connected across a lamp ‘L’. How
would (i) the brightness of the lamp and (ii) voltmeter reading ‘V’ be affected, if the
value of resistance ‘R’ is decreased ? Justify your answer.

s,

1a
9V
eide

R
T

14. (a) U o TooE o et aream | V = v i, 3 @ THA SRl § | 59 90T % G
T % fort T Yt aed e Sierig fogm aon s & st PR R
(SRT/T) TR R |

(b) ferel o e & % AR e S i % A @ T e e € 2

(a) An em wave is travelling in a medium with a velocity V = v 1. Draw a sketch
showing the propagation of the em wave, indicating the direction of the
oscillating electric and magnetic fields.

(b) How are the magnitudes of the electric and magnetic fields related to the
velocity of the em wave ?

15. @t fedt st (Rdite) &1 wes st s g9ifar T § | 39,
(@) ‘X T Y’ H BN B I A i |
(b) X' T Y’ % HH FHH) A |

Receiving Antenna
. : Output
Received Signal Amplifier f——| X |——| Detector —| Y }——>
Block diagram of a receiver is shown in the figure :
\ / Receiving Antenna
. : Output
Received Signal Amplifier f——>p X p—»| Detector | Y ——

(a) - Identify ‘X’ and ‘Y".
(b) Write their functions.
55/1/1 6
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16. TS URGY NG F TEEAT § HE B TEE B HETTET B W B | e ¥ fdfed

T 7 yereita Gl (Faraedt) o1 SgeF 9 S ¢ |

AT
aft et p-n (M) Wi SRS 1 THRT Seasie SEE (LED) # it 3w S @, a
T T § f Hecaqut STavaehTal i A @ BT € 2 Sooid i | Ay fRdl LED
' THI-9RET | TERT ST HRA % o S ST 8, A SS- ST () i iie 1 AE
fepan & =mfed 2
Explain, with the help of a circuit diagraxﬁj the working of a photo-diode. Write briefly
how it is used to detect the optical signals.

OR
Mention the important considerations required while fabricating a p-n junction diode

to be used as a Light Emitting Diode (LED). What should be the order of band gap of
an LED if it is required to emit light in the visible range ?

17. U G Gl B TGl R Bl SR B FHIT FEH A i Heverqul HReh feii@y | ST
Tigferd Wb e AUl W ARG B § o ST Higlow a S W e @ € 2
I Wied T |

Write three important factors which justify the need of modulating a message signal.
Show diagrammatically how an amplitude modulated wave is obtained when a
modulating signal is superimposed on a carrier wave.

18. 3T YIRET & Rrel Wuiia @t V oo ®i T 9d % 93 | e T € | WaiRd 7 e
SR 360 pC T 1| Huila & Rl & o fonra & 120 V 99 0 T ST SRR e
120 pC & ST €, at uiehe i,
() fowE v @ SURE St S e C
(ii) i ¥ wie A ) W ARSI Sieedl 120 V S gg ® TS sl |
3rerar

T TS FeHR G (S5) B RS 1 m § | THH STIRY HIE H #4625 cm? ® |
o AT T FUR T FAER U - R Fem ¥ Ty | 59 R J fad

&7 B = 50 xi, ¥ Frefue fobar o & | ST E %1 7 NC-L # &9 x &7 6 (m) H & 1 ¢,
I i

(i) SOFTHR T5F ¥ TERA STl e Fored adl

(i) SEFPR T FRT IReE e
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A capacitor of unknown capacitance 18 connected across a battery of V volts. The
charge stored in it is 360 LC. When potential across the capacitor is reduced by 120 V,
the charge stored in it becomes 120 puC.

Calculate :
(i) The potential V and the unknown capacitance C.

(i) What will be the charge stored in the capacitor, if the voltage applied had
increased by 120 V ?

OR

A hollow cylindrical box of length 1 m and area of cross-section 25 cm? is placed in a
three dimensional coordinate system as shown in the figure. The electric field in the

region is given by }_E) =50 x'i, where E is in NC™! and x is in metres. Find
(i) Net flux through the cylinder.

(ii) Charge enclosed by the cylinder.

og—n .
oy S

Z

10, (a) e s s o , S
% + 2H———> He +n+3.27 MeV. ™
s e o s e e &, e o S P AT E VAR o T R
(b) ?@ﬁﬁﬁ@WﬁWW,WWMAwﬁﬁﬁm
| :

(a) Ina typical nuclear reaction, €.g.
2 4 2H——> jHe +n + 327 MeV,
although number of nucleons is conserved, yet energy is released. How ? Explain.

(b) Show that nuclear density in a given nucleus is independent of mass number A.

55/1/1 8
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20. (a) mﬁwmwm@wmﬁaﬁw&r%wwaﬁﬁﬁmw
& 7 o T |

(b) h@qmﬁﬁ@ﬁ%m‘m.m%mwﬁﬂwﬁﬁmﬁﬁqwmw
TepTeT feree EieROT ST |

(a) Why photoelectric effect can not be explained on the basis of wave nature of

light ? Give reasons.

. (b) Write the basic features of photon picture of electromagnetic radiation on which

Einstein’s photoelectric equation is based.

21. g F ©H O B o ¥ | T T R, ¢ ST % 9T % UF oe (R % B W
fem (*&=) ¥ it g R oot # Uy W i © | 59 T @y’ g ¥ ¥ UER
W@mm..m%%?ﬁmm%ﬁ@@ﬁ%mga%%ma%m
® lﬁwwﬁ?ﬁaﬂaa}ﬂ&ﬁm%wtmﬁw% | ST ST % ST
ﬁwﬁﬁﬁﬁﬁmm%ﬁ%ﬁﬂ%ﬂﬁmaﬁ(emﬁﬁﬁﬁm&mm
T2t U ST W i |

A metallic rod of length I is rotated with a frequency v with one end hinged at the
centre and the other end at the circumference of a circular metallic ring of radius r,
about an axis passing through the centre and perpendicular to the plane of the ring. A
constant uniform magnetié field B parallel to the axis is present every where. Using
Lorentz force, explain how emf is induced between the centre and the metallic ring

and hence obtain the expression for it.

0p it s i Fedt nep-n 2T 3 CE famar & frfr sifiremeatores s e T € | 57
T Hie

() e fra wferig

(i) dc (ST ¥Ry Ay T
55/1/1 9 [P.T.O.
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(iti) ac (TH.) ¥R A, SFafer wee g Vg = 10 V&, 519 [ = 30 pA.

S0pA

40 HA

30 pA

20 pA

Ic (mA) »

10 pA

ly=0_

e e

4 1 1 1 1 o
0 12 14 1 18
Ve (V) =

Output characteristics of an n-p-n transistor in CE configuration is shown in the figure.
Determine :

(i) dynamic output resistance
(i1) dc current gain and
(i11) ac current gain at an operating point V¢ = 10 V, when I = 30 pA.

50 BA_

40pA

A
0uA_

Ic (mA) »

10pA

=0

4

4 16 18

23. &R % affedi & ST ¥ SR WA F =R el § s B g S % o
Ueh SoTeh TGl Hiford | THE o1l T 3ING 1 il 98 S 16 Sotl Wl o sfer Wgpwolt o
TR SO % W e W HE ST € |
Using Bohr’s postulates, obtain the expression for the total energy of the electron in

the stationary states of the hydrogen atom. Hence draw the energy level diagram
showing how the line spectra corresponding to Balmer series occur due to transition

between energy levels.

55/1/1 10
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24, (a) Tfed wai o, < faftat @ foema, 39 v 8w Sfqeter e ¥ Y TR gEtid
T2
(b) WFETH UehIeT B & AEREAL, 590 nm T 596 nm F ITEAT IR ¥ 2 X 104 m
HIeTE B UF U BRI & e 7 o7edds 57 & o S e g | B e W %
T H A 1.5 m e | T R § uw foas tet § v st @ ot &
e i g 1 IHe i |

(a) In what way is diffraction from each slit related to the interference pattern in a
double slit experiment ?

(b) Two wavelengths of sodium light 590 nm and 596 nm are used, in turn, to study

the diffraction taking place at a single slit of aperture 2 X 10~* m. The distance
between the slit and the screen is 1.5 m. Calculate the separation between the
positions of the first maxima of the diffraction pattern obtained in the two cases.

25. T Fuit LCR URU™ H, v = v_ sin ot FRT FEww, GRer-a SR T el % TF ac
(@) T ¥ GAT e T Y | Ry R 3 Al R, @4 R, (R, > R,) ¥ ford, =i
R (@) F T 4R (1) F gRadq (fawer) = @ % 7F w7 (3erd) ¥ | 39
Tl ST SoehE i o ST SRS S Il € | g ol | | ufeRiy % e A= @
MeoT S e HUM 2 uRUg & e E Q IR fAfed qun 6 Hew H
SeoE BN |

In a series LCR circuit connected to an ac source of variable frequency and voltage
v =v,_ sin ot, draw a plot showing the variation of current (I) with angular frequency
(w) for two different values of resistance R, and R, '(R1 > R,). Write the condition

under which the phenomenon of resonance occurs. For which value of the resistance
out of the two curves, a sharper resonance is produced ? Define Q-factor of the circuit
and give its significance.

26. HR Y AT I AGH A T S USH Teh Area-siet (qFH) F HE T | g A 8 T |
IEH SR UF 3 3R TFA & TH1 H AT F ol | THUSH 32 TF a0 B 956 1T
TSt IO SET | S UISH F G S O STeis Bl SO R H foer forar i TR S|
I T % AT | STelh % S W SR IS aleeh % - § e, SR s
! Y& & Wil SIEX YIS i faw & ford Ser T =3 feoma |
IR GEAT & MR T AT UFHT % ST a5
(a) aFEa-SiE (M) % 0T SR & ot 33 TAT 2 U =41 Br1 8 2
(b) TR HE W i UISH A [ & Jodl =l T 561 7
(c) TR URE ¥ TR ¥ Tu9Y § a6 & WA i viasea ¥ 376 S 8 e

et g € 2 |
(d) 3T 3 Sfae § @GR Yeet i e T U & Rl s T SaTeeet dife |

, 11 [P.T.O.
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27.

55/1/1

While travelling back to his residence in the car, Dr. Pathak was caught up in a
thunderstorm. It became very dark. He stopped driving the car and waited for
thunderstorm to stop. Suddenly he noticed a child walking alone on the road. He asked
the boy to come inside the car till the thunderstorm stopped. Dr. Pathak dropped the
boy at his residence. The boy insisted that Dr. Pathak should meet his parents. The
parents expressed their gratitude to Dr. Pathak for his concern for safety of the child.

Answer the following questions based on the above information :

(a)
(b)
(c)
(@)

(@)

(b)

(@)

(b)

(2)

(b)

Why is it safer to sit inside a car during a thunderstorm ?
Which two values are displayed by Dr. Pathak in his actions ?
Which values are reflected in parents’ response to Dr. Pathak ?

Give an example of a similar action on your part in the past from everyday life.

Tt Tga gemsslt 3R WAl 1 591 59 & o/ s foor e s | S5 59
FEHES ERT U ot Tae % ford U =7k ure sifer, 3y srfy wiafarer ammaar
TS E |
Feregite wd Srigfe A foaudt T | amEim &9 @ suise e & ot it 37 ) R
ST UHATE |
Srorat
T 1 T TR | 39 s W SUE S gT 98 U ¥ o uw e
S B, 31 ATl & SRIRITS U SUfAe HIE THAR 0T S feRet HreEm | wee

ey i WAk BT & 9 9 RY U JTuaiad T § | TR 9T & i & 499
T oI Bt |

S UHAUI THIT oot Hredq & W 91eaT § YAV Sl € | MEenad U9l T SRT
Hfed SO fofey -

(i) o a9 Tuarad Wb S At T8t Bl & St ST W B 8 2

(i) T TET WA | eI S el T S § g8 uRonT e et & R weener awt @t
Tt | AT B ST & 2

Draw a ray diagram showing the image formation by a compound microscope.
Hence obtain expression for total magnification when the image is formed at
infinity.

Distinguish between myopia and hypermetr()pla Show diagrammatically how
these defects can be corrected.

OR

12
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(a) State Huygen’s principle. Using this principle draw a diagram to show how a
plane wave front incident at the interface of the two media gets refracted when it
propagates from a rarer to a denser medium. Hence verify Snell’s law of
refraction.

(b) 'When monochromatic light travels from a rarer to a denser medium, explain the
following, giving reasons :

(i)  Is the frequency of reflected and refracted light same as the frequency of
incident light ?

(i1) Does the decrease in speed imply a reduction in the energy carried by light
wave ?

28. (a) WICRmEMIR (FonmEmmdh) % SRwR fagr = § 0 Seore SR | v Ry e =
mﬁwﬁh&%ﬁ@ﬁawwﬁnﬁ@ﬁ%%maﬁ@mﬂﬁ
T o it S fora ST & | w0k ot ammavass oo @ U SR |

(b)  TERREEieT % i % et u € e F e B ¥ < e wwor e |
| e
(a) wﬁmwm%wm%mw;mmﬁwwﬁ%
iR & &1 H SWH G & o v are i |
(b) ﬁuﬁa%wm%%ﬁaﬁ@ﬁwﬁnﬁwﬁ,mﬁ@ﬁaﬁw%
R % fa¥ A #40cm§&w,ﬁq‘u’wmaﬁm%rtr&whﬁum@mﬁ

10 Q %1 U WfeRee sig e St &, & aifaw i AD = 60 cm 9T o ST | At

R, T R, % AT &1 URee S |
R, R,
B
| EJ\_&; L

5 D

| 1 ()

1 \/

K

(@) State the working principle of a potentiometer. With the help of the circuit
diagram, explain how a potentiometer is used to compare the emf’s of two
primary cells. Obtain the required expression used for comparing the emfs.

(b) Write two possible causes for one sided deflection in a potentiometer
experiment.

OR
55/1/1 13 [P.T.O.
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(a)

29.

55/1/1

(b)

(a)

(b)

(a)

(b)

State Kirchhoff’s rules for an electric network. Using KIrcnnoIr s ruies, vutaiu
the balance condition in terms of the resistances of four arms of Wheatstone

bridge.

In the meterbridge experimental set up, shown in the figure, the null point ‘D’ is

obtained at a distance of 40 cm from end A of the meterbridge wire. If a
resistance of 10 Q is connected in series with R;, null point is obtained at

AD = 60 cm. Calculate the values of R, and R,.
R, R,

AAMA = A AA
Ty LA A

o

>
o
o| ¢

| 1 { \

i \/
K

fept weraEE T & § Wik ¢ T UNElied HAEETHR N (e[9) W T q

o (2th) % ferd T e T i |

o S T O SRR & S oo # e 1 3 S o P e e

i NS T i v e f TR A A E A F
eyt =i fae FiE |

Yl

o D1 T G H EHE S ‘m’ ¥ | 7% g% Tl AR R & ‘BT
Wwﬁwuﬁﬁ%mqﬂ#mwwqmﬁﬂmﬁﬁw%m% | 39 3T
¥ e T GE B e 0 T € | e € B Sw! el el ¥ are W
St 7 St fear ST & | fog it o 9 Wt e T Rt € | TR g H
AT ¥ o T o4oTsh W Shited |

T T gE ST T e T S O e & 1 7 g e A e we W
mmaﬁw@mﬁﬂﬁﬁ%%mwmm% | Y 3 T T (1) g
¥ R & % QST e, T (i) T (Ai) o, 1 A T B | '
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(a) Derive the expression for the torque on a rectangular current carrying loop

(b)

(a)

(b)

suspended-in a uniform magnetic field.

A proton and a deuteron having equal momenta enter in a region of uniform

magnetic field at right angle to the direction of the field. Depict their trajectories

‘in the field.

OR

A small compass needle of magnetic moment ‘m’ is free to turn about an axis
perpendicular to the direction of uniform magnetic field ‘B’. The moment of
inertia of the needle about the axis is ‘I’. The needle is slightly disturbed from its
stable position and then released. Prove that it executes simple harmonic motion.

Hence deduce the expression for its time period.

A compass needle, free to turn in a vertical plane orients itself with its axis
vertical at a certain place on the earth. Find out the values of (i) horizontal

component of earth’s magnetic field and (ii) angle of dip at the place.

15



