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SECTION A

Two wires of sap
* . 1]{‘ 1\ . .
ength and same area of cross-section but made of

different materig| :
W) <L . .
fresustlvmes P and p, are connected in series. The

equivalent resistivity of the combination is :

(A) l(} +p.)
. —(f .
9 17 Py (B)  py+p,
)
P1Pg D) 2Z(p +p,)

Two pdh 1:135 of masses m] and m., hﬂ\'jng Chargeg a4, and g9 I'E'Sp'ectiVEly
ar ec ' S : : '

re Pfﬂ.l . € Wth the same velocity in a region of uniform magnetic field
B pointing vertically upward. If they describe circular paths as shown in
the figure, one may conclude that :

© © o o g’

O ® 0]

O m, m, O] 0]

O 1 © ©

© © (O ®
(A) m > -EI-L (B) E ~ q‘._2
my Qg m; q
c M .4 o M9
mg Qg m; q

An electron moves around the nucleus in a circular orbit of radius r and
makes n revolutions per second. The value of equivalent current in the

orbit 1s :
A £ (B) ne
n
ne D £
) — {
" nr

The dimensions of the rate of change of magnetic flux are :
(A) [MLTJ3Al (B) ML2T3AY
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6.  foFeht wraad (ac) Sicear F1 v = 14 sin (314t) V 310 a5 Frar ST € | T 9
T 39 Jiead F avem 99 UF gdTE O (V) & s
(A) 14wF7 (B) 10wd 14
(C) 0vUd10 (D) 10TE0

7. &9 (n = 1-5) # A e fore-gadi o & vag a8 @ gehE a1 F
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(A) 3x 108 ms™! (B) 2x 108 ms™!

(C) 33x109ms™! (D) 5x10 9 ms!
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5, Two idiEntiCﬂ-!, conductors and 2 are placed on two frictionies-
conducting :rails Rand S in a uniform magnetic field directed vertically
downward mto_ mﬁt plane of the page. If conductor 1 is moved with a
constant velu.mt}- in the direction as shown in figure, the force on
conductor 2 will be along .

3—‘ R » WX R
X b S X "
—
‘i‘ E b x L x
A S
k x « % | x X
1 2
2 A
A A
IC" k (D} ]

6. An ac voltage is given as v = 14 sin (314t) V. The average and the
effective value of the voltage (in V) over a cycle are respectively :
Al 14and7 (B) 10 and 14
(Cy Oand 10 (D) 10and0

7. The ratio of amplitude of electric field to the amplitude of the magnetic
field associated with an electromagnetic wave propagating in glass
(n=15Ns.

A) 3x108ms? B) 2x108ms™!
©) 33%109 ms™! D 5x10°% ms™

8. While studying photoelectric emssion from a given surface. the
wavelength of the incident radiation is changed from 600 nm to 400 nm,
keeping the intensity of radiation the same. Then :

(A) cut-off potential will decrease.
(B}  cut-off potential will increase.
(C)  saturation current will decrease.
D) saturation current will increase.
~55/4/1-1] AAANAAPPAAAPP AL WA T * P.T.O.
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4.

10.

I1.

12I

-55/4/1~1|

Radiation of wavelength 331 nm irradiates the following metals :

Metal Work Function
. e\
Na 1-92
K | 2:15
Ca 3-20
L Mo 417

which of the following statements is correct ?

(A)  Only Na and K show photoelectric emission.

B Only Ma will not show photoelectric emission.

(1 All of the given metals show photoelectric emission.

(D) None of them show photeelectric emission.

The kinetic energy of a charged particle is increased to four times of its
imitial value. The de Broglie wavelength associated with the particle will :
(A} increase by 100% of its initial value.

(B increase by 50% of its initial value.

(v decrease by 25% of its initial value.

(DY decrease by 50% of its initial value.

Paschen series in spectrum of hydrogen atom lies in :
(A) nfrared region
(B)  ultraviolet region

(C)  visible region
(D) partly in ultraviolet region and partly in visible region

[n a reversed-biased p-n junction diode, the applied voltage mostly drops
ACTOSS

(A} p-region only

By  n-region only

() depletion region

D) the diode

PV A A SR AR L R 9 L P T()
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(Questrons nu ’”L’*f" 13 to 16 are Assertion (A) gnd Reason (R tvpe yuestions. To
T 5 ' - ¥ » -

(afeinents are give one labelled Assertion (A and the other labelled Reasan

Ry Select the correct answer from the codes 1A, 1B), (Ci and (D) as given belou.

correct explanation of the Assertion (A).

(B)  Both Assertion (A) and Reason (R} are true. but Reason (R11s not
the correct explanation of the Assertion (A,

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

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

13. Assertion (A : The work done, in taking a umt charge around a closed
loop of an electric circuit involving cells and resistors in

the loop, is zero.

Reason (R): The potential at a point depends on the location of the
point in the loop. After completing one round, the charge

comes back to the point of start.

When a ferromagnetic substance is heated to high

14. Assertion (Al
temperature it becomes paramagnetic in nature.

The disappearance of magnetisation of a ferromagnet is

Reason 'R,
abrupt and not gradual.

When a convex lens made of glass is immersed in water,
its converging power increases.

The focal length of a lens depends only on the radii of
curvature of its two faces.

15. Assertion (Al:
Reason (R}

The conductivity of an n-type semiconductor i& higher

16. Assertion (A}
than that of a p-type semiconductor at a given

temperature.
The electrons being in the conduction band in n-tvpe
cemiconductor are more mobile than the holes in the

valence band in p-type semiconductor.

Reason 'RI:

PTO

P kA ]_ 1 L
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SECTION B

An electric dipole consists of twp point charges +1 pl! and -1 ub, held

17.
etrie field of 10U N/t

10 < apart It is SUh.j’EL‘lE‘d too a uniform ele

l‘.;;'.':U!Ll“' the amount of work done in turning the dipole (romm it posiban

+f stable equilibrium to the position of unstable equilibrium, in thie field

”‘ al State l'luil‘-gﬂﬂh Prin(-‘i[]h.’ H”“. (lid i'lll_‘r}-“.v”-‘{ _Fuﬂ“i.'i ”“. _||}I-.|-'“JJ- 0l
the backwave on a spherical wavefront ?

OR

by In a single-sht diffraction experiment, light of wavelength £

illuminates the shit of width ‘a’ The diffraction patlern T ashrerved

on a screen kept at a distance D from the alits.

i Depict variation of intensity in the fringe pattern with the
angular position of the fringes.

(11 How is the linear width of central maximum affected when

separation between the slit and the screen is decreased ?

A small bulb is placed at the bottom of a tank, containing a transparent

19.
¢ index J2.to a depth of 1 m. Calculate the area of the

liquid of refractiv
aurface of the liquid through which light from the bulb emerges.

9. Draw the graph showing the vanation of number of scattered alpha

particles (N) detected with scattering angle () in Geiger-Marsden
experiment. Infer two conclusions from the graph.

91. The hole concentration in an intrinsic semiconductor 18 5 x 10% m-t

When it is doped with certain impurity, the electron concentration

becomes 4 « 1012 m~3. Find the new value of the hele concentration. Also

identify the type of new semiconductor formed after doping. 2
13 . PTO

i I &
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HECTION C

SLnte KarchholU's rulen. Uning (howe rules, find ther
L) L . . (T
S L branch FC in the givon cireuit

current flowing

r:'V 1 2 HV

Ar Il__‘w—“'l}' — B
.V 36

F— Riv ¢

E-— m I

,5, (@ The figure given below shows three straight long paraliel

conductors @, @ and kept in X-y plane, carrying currents 21,

I and 3] respectively as shown in figure.

v
F L ©

o x
d
}

3l ® :

Find the magnitude and direction of :
(i) net magpetic field at a point on conductor @and

net magnetic force acting on unit length of conductor @ due
to conductors @und @

OR

(i)

thi A rectangular loop of sides ! and b and resistance ‘R’ is kept in @
region in which the magnetic field varies as B = B, sin wt.
iy Derive expression for the em{ induced in the loop.
it Find the effective value of current that flows in the loop

B4 - | I 15 . PTO
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Aoy

26. (&) v Ao 2 ek vag § 3o A 3 veh IR fm a2
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TR 1 3 Sl atnded wra Ff | 78 o g e o = F v
T E |

27. ifehra atfafrara
2. 2 Ay 1
1H+1H_’2x+0n

(&F) A FUHFE AR
@) afwfear  faqea wot & aftmmor w1 oReam ffe

T 2 m( ’H) = 2:014102 u, m( ‘;x] = 3-016049 u

m(gn) = 1-008665 u, 1 u = 9315 MeV/c?

28. UF URqy JRE A FERE1 & @i qin feewr H wwfafy awgme | fEsf o o
eyt 1 oo il
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qgrure given below g
- fi & W shows a square-shaped loup

d Tl - # uniform magnetic field B
qownward. The position of yhe loop at t = 0 s is as <hown in figure. The
of the field.

MNOP of side 25 ¢m

Lo
directed vertically

! lriﬂl"-'d horizontally in

Lo 1= ;mlll:d. with a constant *’Elncit,g,- af 25 cm.."ii il it goes out

v =
]
c | Z
';('i\-
b
wn
-5 -
L 1]
® 0>

x
4
X
X

v

€ 1m

a1 What will be the direction of the induced current in the loop as it
goes out of the field 7 For how long would the current in the loop
persist 7

(b Plot graphs showing the variation of magnetic flux and magnitude

of induced emf as a function of time. J
»s.  What are infrared waves 7 Why are these waves referred to as ‘heat
waves ? Give any two uses of these waves. J
9. lai  Explain how the dual aspect of matter is evident in the de Broglie
relation.
bl Radiation of wavelength 2 is incident on a photosensitive surface.
Find the de Broglie wavelength of electrons emitted from the
curface. Assume that the work function of the surface is negligible. 3
37.  In the nuclear reaction
2 9. . A 1
1H b IH — 2}{ toh
(a;  Find the value of A.
by Caleulate the amount of energy released in the reaction. 3
Given : m( 2H) = 2014102, m| AX) = 3016049 u
m( i"ln) - 1-008665 u, 1u=9313 MEVJ’CE
4, With the help of a circuit diagram, explain the working of a full wave
revtafier. Depict the input and output waveforms,
17 . PTG

[ H _— 0 -
Y- ot P P W AN S
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SECTION D

prof¥ number 29 and 30 qp, Case Study-based questions. Read the

|I|I4_|'.".Ir . ¥ nah g
W I,‘.._\:r'llﬁh"' ufid THSIer I'h#' [";“rH‘IIn”H tl’i‘.&! ﬁ.l”flw.

f-"!”un LELE

A student sets up the cireyit ag shown in the figure to find the value of

a4, r K
J unknown resistance X and records a set of readings of the voltmeter and
the ammeter by using the rhegpstat

K
| [——.

(i) If resistor X were made of manganin and readings for Vand I are
taken without switching off the cireuit, the graph hetween V and |

will be as : ’
]“ In
v vV
) (D
Vv
‘wt  Error in the value of X obtained from different sets of voltmeter
and ammeter readings, is |
Ay due to error in voltmeter reading only.
‘B due to error in ammeler reading only,
("1 equal to the sum of error in voltmeter reading and error in
ammeter reading.
[} equal to error in voltmeter reading divided by the error in
ammeter reading
SETA I s A AN L 19 . PO
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( qrgaH :

av) () msﬂﬁmﬁﬁmgﬁ!ﬂﬂxm@smmgmw%}
%ﬁwmﬂﬂﬁlﬂﬂﬂﬂﬁﬁqmﬁfﬁwamm%
L?%ﬂﬂ%ﬁfﬂﬁmmrmﬁﬂﬁ.%mﬁﬁmm--

L C L D L o

A 7

77777 L /3
f"ﬁ'ﬁﬁ/ﬂ{ﬁ /2

T
e Breir 3 v fafyre fa=rm @ afd @t AC, CD W@ DB 3 v
aiﬁ%mm:vl.%‘lﬁ"sﬁ?ﬁ:
(Al vy>vy>vy
(Bl vg>vy>vy
(C) Vg > Vo>V

(D) Vl =V = V3
HUFT

(@) 3UF T (iv) (F) § X F TAE @ @ an F for #ET
v | v e % v fafere famame 3 fao, o effe Ey B
By 9. |2 AC, CD wd DB 4 forega-gr & wi e, a1 -
{A] E1=E2=E3
{B] E:])EQ}E]
() E2>Efi>E1
(I E|>‘E'J‘>E-5
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11 the movahle :
©end of rhegstat s moved towards B then

(AY reading gy,
Increases

ammeter decreases and reading il voltmetel

(B readings :
NEs in both voltmeter and ammeter INCTEase

("1 reading in voltmeter

dimmeler incereases ;m[l r::mlm;.: tn
decreases,

readings i '
dings in both valimeter and ammeter decrease.

- {3} . P T
vi (@l Suppose the unknown resistance X is replaced by @ Wit
made of the same metal. This wire consists of three parts, ol
the same length L but has radii r, /3 and /2 as shown in

the figure.
Y ; " ; D - i
TTITITTITTT T,
S LTI 1
iz W3 /2
r

For a particular setting of the rheostat, let vy, ¥g and vy be

the value of drift velocities in parts AC, CD and DB. Then :
(A) vy >Vy>Vy
(B)  vo>vy>Vy
(C)  wvgq>ve>Vy

(D) vy = Vg = V3

OR
as shown in figure in question

‘bt Consider the same wire,
articular setting of

) (a) connected in place of X. For a p

{1y
nd E4 be the value of electric fields in

rheostat, let E, E, a

part AC, CD and DB. Then :
A Ep=Ep=Ey
B EH}E'.::’El
¢ E,>Ey> By
o E > Ez> Eq
21 . PTO)
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30, wmaam&ﬁmﬁ%%mﬁﬁmﬁmmmm
0 1 B & sefirgrar o AFEIA & 71 T B T N F G gt gy
P e e & 1 e v @ 7 gt ST 3 o, e e
et & e s o 1 gz e g0 il SR 3 3 o
FAE 3 A g a sifew wifea smafila g

W sifgvres dw vd S g e afafEm B9 Fam
(A T, areafass
(B)  grAfas, smardt
(C) Sy, s
(D) aralgs, awafas

(i) %Fﬁaﬁqmmmﬁqﬁﬁtm‘m%;
(Al gFRWIFHFmE

(B mﬁymﬁnﬁmiﬂm
(C iﬁwﬁtﬁm@m

Dy gy dw s A o

(iii) ﬁn%%aﬁ&aﬂq-mmmﬁaﬁq%%wﬁ?ﬁ%?
(A) Hﬁmﬁnﬁﬁmzﬁ(fnﬁﬁmﬁm@ (f,) & arfirs £t

(B) mmmﬂaﬁmﬁw(fnmﬁqﬁm@ﬁq&m
TGN A1 FFAT R |

(C) ﬁﬁﬁ%dﬁa{&tfo+feuﬁarﬁm3‘1a°r%|
(D) mmmﬁ%ﬁmﬁmgﬂmmﬁmmmél

~55/4/1~|| AR 22
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yp astronomieal telegeq
Py - J . .

of large aperture apg laree ¢ o )
. HERe tocal length is called nbjective lens
sther one, of ;-j[n‘-]llm_

nses One of them
and the
oeal length and smaller aperture is called the

e 1e0e. 11 18 used Lo <o ) o
e " see distang objects which are not seen clearly with

| naked eves. The image for

_ formeq by the objective lens acts as an object
the evepiece and the fip,

alimage produced by the eyepiece i3 magnified.

i) The images formeq by the objective lens and the eyepiece are
respectively ; !
(A} virtual. reg]
(B)  real, virtual
(') wvirtual, virtyg]

(D) real. real

i) The magnification produced by the telescope does nof depend upon

the : ]

(A} colour of light

(B)  focal length of objective lens

(C)  focal length of eyepiece

(D) apertures of objective lens and eyepiece

Which of the following statements is not correct for this telescope ? !

A} The focal length of objective lens (f,) is larger than the focal
length of eyepiece (fa).

‘B [ts magnifying power £ n be increased by increasing the
focal length of objective lens (f,)

("1 The distance between two lenses is more than if, + f,)

D) The magnifying power af be decreased by increasing the
focal length of eveprece.

23 ) P.TO
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W) (F) W@!ﬁ?ﬂuﬁﬁﬁﬁ%uﬁgﬁﬁqqﬁmaﬁmm
AN 80 cm UA 4 cm & | AR ave R feafa § g 5

S % forn 53 Al % ar= 5 @ e
(A} B4 cm (B) 76 em |
(¢ 20 em (D) 320 em

P

(@) 99 (iv) (%) 1 aftfe el 6 amwi=r auiem i srads amar g - !

(A 320 (By 84
(Cr 76 (D) 20

Qis &

3L &) (i) fodT aTom F STvedeR 1 TR Y = F gE) § gfeariee i |

Gy et fsm & svadarE (0 # fau e faaem # o6 w few
HI0T (A) F Tal § T T F10 |

(i A H w15 sadarE F R Baeren s ABC F %9F BC W
Fi3 v fw QP sfvewas smfaa 2, 3w o d awfa mn 2
fapror 21 forsm o & @y Ty srfaa Al o ana e i)

A
CIE
3
Q
HYan
AN PSR PR T 94 .
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(v’

(a)

iat .'UI Hat gy,

?_"'lu] 1l'|||'llii_“: ! I"l"'il'll|m hiovs alyective lons and eyepre .
W 1oy Ml |”“ VI and 4 e ||"-|n'r||'.'|-|\. To view Lhe 1
distan, i S ment, the lenses must be separnted by
)

lA N LS 13
€y 9 (B 76 em

“im

(D 320 cm
OR
(b} Cnnsid‘...
1‘![* |l'1||H ) . {av} (n) ]'t'
mAgnitying 0w scope described in question (1 - M
) 320 bower in normal udjustment will be :
© 76 (By 84
(D) 20
SECTION E
.} ") ¥ 1l - .

b l?eﬁne refractive index of a medium in terms of speed of
light.

‘il‘». DEI‘i\’E thf' rl‘]-'lttl'll] fur the rpfra.[:ti\l'e index [',I.] ﬂr a p!'iﬂm in
terms of angle of minimum derivation (3,,) and angle of
prism (A).

(iii) A ray of light QP s incident normally on the face BC of a
triangular prism ABC of refractive index 1-5 kept in air, a8
shown in the figure. Trace the path of the ray as it passes
through the prism and give relevant explanation.

A
Air
B 1;1 C
Q
OR
AR ,.W.MMW“"W 25 *
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@
32. F)
()
-pb/d/1-11

(1)

(1)

(111)

(1)

(11)

(i)

L

BN L AR DA IAR, 28

o iy a3 e i AT R 2
¥ e i U A T8 T 3t ¥ | ' # g v

F 2UISe % 97 30 43 § {8 TR quatda & 2 | o, e &
ot < qfte Fifre

I otg ZI W a7 o 79aa 1 far £ |

fet Ao LCR ofow & @i & @& () st oimaf, o
(I ¥ urik st afesfa A | wfe i 5 fem 0w F R
afvay i sfae wifFa stfusean gnfi 2

2 HwwF I, pFa;rqmmﬁaqawogmqa:uﬁnw

quﬁataramv_ 140 sin (100m t) V & W1y Sofises § S8 mu § |

wﬁm:raﬁﬁu ®

() vy Fi ufqemar, o

AN ofte 7 yaifed @ el T & SfAeES® (rms) 79 |
(V2 = 1-4 hfny

AT

TN TN T UF A A TR | gah @ Feherdi & H
Ft wEr F vei # e dreea o wrufir drea #1 s T
Hifew |

ferelt armest zraenir £ srufirs v fida Foct S 1w =
100 W= 5000 & | af2 FiEERl F 220 V @ 3.3 kW o ©A A
Wﬁi.ﬁtmﬁﬁhqmmfmﬁmﬁ‘rﬁtm_sﬁnmhﬁﬂwi
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.

(d )

What is the dj
f¥ .
“Tence between a ray and a wavefront 7

(iii)

(1}

(i)

(1)

{11)

A plag .
€ waye iS incident on a reflecting surface. Using

Hu.y ) .

Ht=:ng S pri Aciple, show how it is reflected from the surface.
ce, :

verify the law of reflection.

Depict .
'-"Efractmn of a plane wave by a convex lens.

De
fine the terms (I) resonant frequency, and (I1) power
factor of 4 Series LCR circuit. For what value of the power

factor will the power dissipated in the circuit be maximum ?

An inductor of 5 H, a capacitar of 50 uF and a resistor of
R T
400 Q are connected in series across an ac voltage

v = 140 sin (100 t) V. Calculate :
(I) impedance of the circuit, and

(ID) rms value of current that flows in the circuit.

(Take Jﬁ = 1-4) https://www.cbseboardonline.com

OR

Draw a labelled diagram of a step-up transformer. Obtain

the ratio of gsecondary veltage to primary voltage in terms of

number of turns in the two coils.
g in the primary and the secondary coil of

turn
The number of .
100 and 5000 respectively. If
, ansformer are
an ideal tF

wer is EUP
33 kW po. the primary coil, and (1I) output voltage.
(1) current 10

plied to the transformer at 220 V, find

https:!fwww.abseboardonI.ine.com
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33, (® (i sl Feflad FEE! S STE A
(D ﬁ'qa.ﬁiﬁﬁﬂﬂﬁﬁmmﬁmﬁgwﬁtﬁm#
Ffreead gaT e |
(01 et e -2 # 1 saded w2 @ W @
qerd ¥ it fe-£ 30 At F Frm-dm ) g f
BT

(I1I) ﬁ%ﬁﬁﬁﬁmm'ﬁzmﬁtﬂﬁﬁr@.@i#
frehe o141 ST €, A1 37 el & e Rnaim s Y S

(ii) ‘a‘ﬂm%wmﬁﬂﬁ%iﬁﬁA,Bﬁcmm:@?ﬁ?m
q, - 4q W@ 2q & foelt febra 1 famfen w1 & o 79 =1 29w T
it |

reran
@) (i) Fnwaa Pl st & 3w o

() %9 Ufem & urn ofe & fore srme: soager ) e
1 4 $8 mmy's Bt @ | e ooy oof @ @ ge um

areetforeh ®9 & @ wfia g A 2 0
(I)  3fe forelt 1 Frecar & aiq 4 I=9 T e 9= A sravasa
81, o1 g6 Hiafes yfeiy agd &0 Fi ar e
(IID) 78 gg®u & V = IR W & fam #71 yeq 2. 79 781 7
i
AN RIS AW VVARAAS AN, 2 8 ™
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33. '

(b)

{r]

(1)

Explain the § .
€ following statements gIVINg reason !

(D

(1D

(III)

An equipotential surface through a point is normal to

the electric field at that point.

When a dielectric is placed in an external electric
field, the electric field inside the dielectric 18 less

than that outside it.

The potential difference between the plates of a
charged parallel plate capacitor decreases when its
plates are brought closer.

Obtain an expression for the work done to dissociate the

system of three charges q, — 4q and 2q placed at the vertices

A, B and C respectively of an equilateral triangle of side ‘a’.

OR
(i)  Answer the following giving reason :

() The electron drift speed is estimated to be only a few
mm/s for currents in the range of a few amperes.
How, then, is the current established almost the
instant a circuit is closed ? %%E-EI

(=15 Trra

(1) A low voltage supply from which one needs high
currents must have very low internal resistance.
Why ?

(I} The assertion that V = IR is a statement of Ohm’s
law is not true. Why ?

AN 28 . P.T.O.
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(i) 12 VU 6 V Rga-ames o« (emf) %ﬁﬁﬁmﬁ%

. T 4
a7 Ry & zwfar mar & | IF AR Sy oy Qg

0'5 Q '

t!ﬁgﬁA@B%ﬁwm%W%%%%
e (emf) U Hiaft SfoRe 1 IRFe Afdro | A
12V, 1Q |
:= .
A B
i+
6V,05Q
RE/AN ] DAV A 30 .
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in parallel &

Two cells of ¢

Sh[}'wn in [he

mfs ]2 Vv and 6 \ are annECtEd

i : , 1 § and
figure. Their internal resistances 7

. 1 e
05 L respectively. Caleulate the emf and internal resistant

of the equivalent ¢e|| petween points A and B.

12V,1Q
—— et}
A B
=
6V,05Q
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