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Please check that this question paper contains 27 printed pages.
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Q.P. Code given on the right hand side of the question paper should be written
on the title page of the gafiswer-book by the candidate.
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Please check that-this question paper contains 35 questions.
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fora |
Please write down the serial number of the question in the
answer-book before attempting it.

(v) 39 TH-9F I Ted @ fore 15 fire o1 aw feon mn g | weA-ud o foawor qats o
10.15 St fohaT ST | 10.15 S & 10.30 Sl T ST hadl JH-97 i g 3R 39
31afYy & GHH o IT-YEIehT W I3 I a1 foaE |
15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 am. 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.
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59 J97-97 4 35 397 & | @ ye7 1fAard & |
T8 Y9797 Giel U1 # [AyifGd 8- &, &, T, 90 & |

GUE & 7 J97 G 1 & 18 % Tglaehedid (MCQ) R & Uh-Uh 3 & J97 & |
GUE & 97 &7 19 T 25 % 377 TG-ITIT (VSA) THR & §1-31 371 & Fo7
&/

GUE T 5 97 G&IT 26 @ 30 7% TY-IF0T (SA) IR & diA-did 35 & J97 8 |

&UE g4 J97 &7 31 @ 33 7% 9-F0F (LA) JHR & Gia-aia bl & Jo7 8 /
TUE T 4 Y97 G&IT 34 TIT 35 FT-TEIRT TR-TIN 37H] & 97 5 |

J7-97 § GHY fdheq 781 1397 797 8 | FEfe, @vs @ &% 2 Y991 4, &GS T & 2 e
H, GUs g &3 Yo 7 aq G & & 2 Jl § AR [dHcT FT FIaerT 1737 T

&/
dopeict & ITIT dfedd 8 |

Yifass 3] & HEicEd qm, Savaedl S7arR ITIIT & :
c=3x10%m/s K\Q&Q
h = 6-63 x 10738
¢
=16x1
eI

Uo = 4m ><§O_7 T mA!

gy = 8:854 x.10°12 C2 N1 m~2
1

4
me

= 9% 10° N m2 C2

gL 1 GoIHM (my) = 9-1 x 103 kg

=g W GoI9H = 1-675 x 10727 kg

T bl geIqqH = 1-673 x 10727 kg
JTENTIET T&AT = 6-023 x 1023 gfeq I W (per gram mole)

SleaHH Hadmeh = 1-38 x 10723 JK 1
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General Instructions :
Read the following instructions very carefully and strictly follow them :
(i) This question paper contains 35 questions. All questions are compulsory.

(it)  This question paper is divided into five Sections - A, B, C, D and E.

(iti) In Section A - Questions no. 1 to 18 are Multiple Choice (MCQ) type

questions, carrying 1 mark each.

(iv) In Section B - Questions no. 19 to 25 are Very Short Answer (VSA) type

questions, carrying 2 marks each.

(v)  In Section C - Questions no. 26 to 30 are Short Answer (SA) type questions,

carrying 3 marks each.

(vi) In Section D - Questions no. 31 to 33 are Long Answer (LA) type questions

carrying 5 marks each.

(vii) In Section E — Questions no. 34 and 35 are case-based questions carrying

4 marks each.

(viii) There is no overall choice. However, an internal. choice has been provided in
2 questions in Section B, 2 questions in Section.C, 3 questions in Section D and

2 questions in Section E.
(ix)  Use of calculators is not allowed.

Use the following values of physical constants, if required :
c=3x108m/s
h = 663 x 1033 Js
e=16x30"1°C
Uy = 47 x 107" T.m AL
gp = 8:854% 10712 C? N1 m~2
1

47580

Mass of electron (m,) = 9-1 x 10731 kg

=9x10° N m?2 C2

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 10722 JK1
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(a) AW 9w Sh 3K BH 9ry =l |

(b) ol pusfer A it BH ury =t |

(c) THI Fuslierl A 3R BH g/ sgr |

(d) TFl pushert A IR BH 90 T0H W |

forelt gutfa <t el w0 i gfshen |, wais 1 gfghet. & &9 399
ﬁgﬁ%@?ﬁ%

dog 1 dég
(a) HOT (b) E T
dog 1. dog
(c) 20t (d) N

0

el Idiepl & T 31 B |

fopell forar 3R wipE QO o TopEll 3T o1 G & I8eh adforeh fdfors o
sl <Rl HH-H-HA TRE

(a) f (b) 2f

(c) 3f (d  4f

7 eV A1 1 h1s BIeH 375 eV il B & (h8l 9T o I8 T ST Hdl
7 | fet fawa g -

(a) 1-75 eV (b) 2:45 eV
(c) 3-25 eV (d) 375eV

BISGIN TRHTY] {91 AR Ty sraeen | fopefl ®iei &l 1aeiiiNg il &
ST 38 n =5 T deh AN HL <dT 8 | 39 B hl qieed 2 :

(a) 975 nm (b) 740 nm

(c) 523 nm (d 95 nm

Page 4 of 27

Download all NOTES and PAPERS at StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

SECTION A

1. Two identical circular coaxial coils A and B, arranged in vertical planes
parallel to each other, carry currents in the same direction. If the
distance between the coils is decreased at a constant rate, the current :
(a) increases in A and decreases in B.

(b)  decreases in both A and B.
(c) increases in both A and B.
(d) remains same in both A and B.

2. In the process of charging of a capacitor, the current produced between
the plates of the capacitor is :
d¢ 1 do
(a) py—= b) — &
dt Ko dt
do 1-do
(c) g—= d) =5
0 dt gy - dt
where symbols have their usual meanings.
3. The minimum distance&%%ween an object and its real image formed by a
convex lens of focal IQ@th fis.
N
(a) f N (b)  2f
$
(¢ 3f (d) 4f
4. A photon of energy 7 €V is incident on a metal surface having the work

function of 3-75 €V. The stopping potential is :
(a) 1.75eV (b) 2.45eV
(c) 325eV (d 375eV

5. Hydrogen atom initially in the ground state, absorbs a photon which
excites it to n = 5 level. The wavelength of the photon is :

(a) 975 nm (b) 740 nm
(¢) 523 nm (d) 95 nm
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6.  forell araTy] Y qemTe) T @ fFEfud et B 2
(a) TR | =M hl T&T
(b) T | eI 3TN Soiarei-l hl Hol T&l
(c)  HTIYeh T WIHI sl T
(d) i H Uil 3 =gl hl o qE&

7.  Jicdd H HE ac AT AR H foREl p-n T SRS 3R e Afigs & S
3 | dre ghity & & o frid aieedt o o =& foeped g

VL\ VW
(a) (b)
/\ X ;
\_/ t t
Y V4
(c) ]/\ /\ (d)
t 4

8.  Torell uftgrachia ugrel =i forelt T wateh. & IR A¥aT fequr ga o Fehe amn
TR | I8 uSd
(a) QI gal g Jiskehiva feha STarm |
(b) ST gt g STreRfa feam o |
(c) IR ga g JfcehiNd qT SHAvT ¢a g STTehia foham SO |
(d) 3T g gRI SThNd qT S ga gRT fdehia fehal ST |

[N aN

9. I3 AR FUSA! foehl BSAT 8:0 cm & dA1 AH 40 W 7, 79+ HeaieX
= ¥ uftd: 22 e wRi Geve 1 BofE @ F 30 x 10-2 T wREm

fopet wehamT Afas greehia & | ool R @ ] | 39 Pusclt J AN 3tfirehan
fa.a1. 9 (emf) 2 :

(a) 012V (b) 015V
(c) 0-19V (d 022V
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6. The atomic number of an atom represents :
(a) number of neutrons in nucleus.
(b)  total number of protons and electrons in the atom.
(c) number of protons in nucleus.

(d)  total number of protons and neutrons in nucleus.

7. An ac source of voltage is connected in series with a p-n junction diode
and a load resistor. The correct option for output voltage across load
resistance will be :

VL\ Vv
(b)
\_/ t
V VA
1/\ av S

8. A diamagnetic substanc%@rought near the north or south pole of a bar

c+

t

magnet. It will be : Q,%

(a) repelled by @(ﬁ the poles.

(b)  attracte both the poles.

(c) repelled by the north pole and attracted by the south pole.
(d)  attracted by the north pole and repelled by the south pole.

9. A circular coil of radius 8:0 cm and 40 turns is rotated about its vertical

diameter with an angular speed of 25 rad s~! in a uniform horizontal
T

magnetic field of magnitude 3-0 x 10~2 T. The maximum emf induced in

the coil is :
(a) 012V (b) 015V
(¢ 019V d 022V
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10. < Torslt A1 1d=rcreh ol Topell BrES oIl 1 3Teq 7 § Hifea foham Sran
7, @ :

(a) 391 SfaUy ¢ SaT @ |

(b) I8 p-ThR JeATAD & T 8 |
(c) 3T rdaTers H Uk goiaei faadi (81) @ 31fees g 8 |
(d) HTeh (STMH) THIY AT IHT] S IAMd 2 |

11. n-SHR F Sich HAI-Ug JRG H, =M U8 hl qafl Eg 3R Il Sl &1 Epy
o o9 =AU i hIE BT B

(a) 10eV
(b) 1eV
(c) 01leV
(d 001eV

12. ﬁﬁ@a@%w,ﬁaﬁ\@%&%wwﬁm(m@ﬁﬁﬁ@ﬁiw
Frea g T 3, @ RSBIEA di serfd @ Wl ¥ | &S wow 5 w9 o
W@%m@ﬁvd)%qﬁmwﬁmmm%

- /
A A
(a) (b) (c) (d)

13. SR o ¢ SR i o GeIHMl 1 A 1 : 3 qAT ITehl TATTEAT hl
UG 5: 3% | 31 AR o UfIen sl ATd B :

(a) 1:3 (b) 2:5
(c) 2:3 d 3:5
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10. When an intrinsic semiconductor is doped with a small amount of

trivalent impurity, then :

(a)  its resistance increases.

(b) it becomes a p-type semiconductor.

(c) there will be more free electrons than holes in the semiconductor.

(d) dopant atoms become donor atoms.

11. In the energy-band diagram of n-type Si, the gap between the bottom of
the conduction band E¢ and the donor energy level Ey is of the order of :

(a) 10eV
(b) 1leV
(c) 01eV
(d 0-01eV

12. A steady current flows through.“a metallic wire whose area of
cross-section (A) increaq&@onﬁnuously from one end of the wire to the
other. The magnitud@%f drift velocity (vy) of the free electrons as a
function of ‘A’ can Q\éghown by :

N\

$

vd vd vq 4 vd /

A A A A
(a) (b) (c) (d)

13. The masses of two cylindrical wires of copper are in the ratio of 1 : 3 and

their lengths are in the ratio of 5 : 3. The ratio of their resistances will be :

(a) 1:3 (b) 2:5
() 2:3 d 3:5
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14. TAfafRga @ ¥ w93 fordl T Sl Irciehdt & 99 & 91 =R 1 @&

frefuq st 2 2

T

(a) (b) (c) (d)

15. el oy fagd foga & & W 388 v gt | fed is fog stmaw F ael &l
IS HAT 2 | ARG AW H g 2 7, A &Y g IHS FoRAT I AT
ENRIE

(a) E (b) E
16 8

(c) E (d) E)
4 2

L
J97 &I7 16 T 18 aﬁww(%‘\%&%?w(}e)w%m?/ gl %97 v 77 § —
o} T ) ST (A) GRS I FT (R) T Siffd 36T 7 8 | o I AT
£u 77 FSF (a), (b), (c)g@\(d) 5@ g B |

(a)  3AfeheA %A) 3 HR (R) THT Tl & 3 SR (R), THA (A) i
g ST il = |

(b)  AfTHAT(A) 3T HRUT (R) THI T& &, T RV (R), AMHeT (A)
& SRS g il 8 |

(c) AR (A) HEl B, T BRI (R) TAd 7 |
(d) IHIT (A) TAd g 9T HRT (R) Hf Td 2 |

16.  37YHY7 (A) : Torelt qUT % foheel @1 Teirgati o st shetl=at S 211 2 |

HRO(R):  Torell a0 & &t forg &ld @ &9 gt W BId 8 3R 39 TR
g9 hedl U eledd hid 3 |
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14. Which one of the following is the correct representation of variation of
conductivity of a conductor with temperature ?

Z N N

(a) (b) (c) (d)

15. A point charge situated at a distance ‘r’ from a short electric dipole on its
axis, experiences a force F) If the distance of the charge is 2r’, the force
on the charge will be :

F

(@  — (b)

(c) (d)

po | oo M)

|y

Questions number 16 to 18 are Assertion (A).and Reason (R) type questions. Two
statements are given — one [ béﬁ’ed Assertion (A) and the other labelled Reason

(R). Select the correct anst om the codes (a), (b), (c) and (d) as given below.
A
(a) Both As @%%)n (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.

16. Assertion (A): The phase difference between any two points on a

wavefront is zero.

Reason (R):  All points on a wavefront are at the same distance from
the source and thus oscillate in the same phase.
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SYFHIT (A) : TRIN-TEd THTE TehT=T shl HUITCH Fhd i HERid Ll 3 |

HRU(R):  <gall MG ¥ Al ARt o fore yehrer-foga am stfoa
fafertort <A1 <feram & TwTaTd Bt 2 |

3BT (A) : 9 fopet BT 1 B i Tohelt ARl Frashia & § @1 91T 7,
a8 T@d 39 B¢ & fidt Fifgd g S B |

HRU(R): W Toh TR g9 8 |

Qs @

geq # =aren $ifvu 6 fordt p-n @fer sre o famwor i Svamr awd o
YR Uterent fava o fFmfor & e et 8 |

() A9 IR g sreETerhi & ot fader it |

AT

(@) cwielir sm i yyafelyes sy o fheft pn Gy s@e & V-1
SAfrerTerfirenl o1 TN HE-& fou gfigy sgeeen difvw | fafereria
TS & V — I 3tfHcnerfires &1 e Jeikia hifay |

Rl ToBT 0T BPAT V= (80 x 105 m/s) 1§ 3@ & waift foren e 2
e F1E gEE. 8T B = [(04T) 1 +(03T) ;] fremm 2 1 3 &= & @
1 o qieRa i | 1, e k U x, y 3N z 378 & I THhh
Tfeer & a1 Tewhl 0T o T 31mawr 3 geam STuTd 4-8 x 107 C/kg ® |

s THA [Igd-Jraeh™ aUT x-3T& o TN HaTd H T=/or L &l 7 |
(%) Torgd &= |icw SR graehia & |icw i famedi &1 Seo@ HR |

(@) Tret guaa foeqa-grasha aon & faga o gresh &= & qimmn
A B, 3R B, 7 | foga & ok grahia &9 & ot ocal o1 19T
S T |
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Assertion (A) : Photoelectric effect demonstrates the particle nature of
light.

Reason (R): Photoelectric current is proportional to intensity of
incident radiation for frequencies more than the threshold

frequency.

Assertion (A) : When a bar of copper is placed in an external magnetic
field, the field lines get concentrated inside the bar.

Reason (R):  Copper is a paramagnetic substance.

SECTION B

Briefly explain how the diffusion and drift currents contribute to the

formation of potential barrier in a p-n junction diode. 2
(a) Differentiate between intrinsic and extrinsic semiconductors. 2
OR

(b) Draw the circuit arrangement for.studying the V — I characteristics
of a p-n junction digde in-forward bias and reverse bias. Show the
plot of V — I chardc¢teristic of a silicon diode. 2

A
An alpha particleXis projected with velocity v = (3:0 x 10° m/s) i into a
- A A

region in which magnetic field B =[04T) 1 +(0:3T) j] exists.

A /AN AN

Calculate the acceleration of the particle in the region. i, j and k are

unit vectors along x, y and z axis respectively and charge to mass ratio

for alpha particle is 4-8 x 107 C/kg. 2

A plane electromagnetic wave propagates in vacuum along x-axis.

(a) Give the direction of electric field and magnetic field vectors.

(b) Ep and Bj are the magnitudes of electric and magnetic fields
respectively in a plane electromagnetic wave. Find the ratio of
energy densities of electric field and magnetic field. 2
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(%) T g *1 TN ok fhdl THAA a1 &1 fREl 3 AT=aml o
9 i dlcdl THAA I8 W IS S I TR @ Eifu |
YA o T & 0 &1 goaq ot HifSe |

AT

(@) Aderdl greRieh shi I H TEd] GlaRich sl WATHehdl F&Ii &1 STl 8 2 &
T ¢d §Y 39 I ! gfee FHIT |

TR 1-5h hid o 4 D &HAT o TRl IUATA g k1 fHaior feram mam @ |
i 3T AH o T BoTehl hl dshdl HSIT UM 8, Al Jcdeh oA <hl dshdl
B g 2

BIEGISH AT % TeagH H ARHA il qE @R 1 qUIeEd qiEhiad
e | (feert faames, R =11 x 107 m~1 <fifSw) |

Qug I

N
\Q
() WW%@WWW@%MW@@%,QW%H@I
S} T HehHUTT <l 3Tfehd |
I @%ﬁ S[GRE] iy

HAAT

(@) fahm Thept & T gomm g & @y 999 S 9fd gfaasiia
o= =1 g & fou em@ wifaw ok skl &1 foRivdeti 1 Iooi@
HIRTT | gooh et H W T Herm F BT 7 2

foreht a1q o o ggelt el 3315 A B | 91g o IS8 W AU SISl ol
qureed forar g =nfee fSag for Icafia yemisaaei 6 sifteman nifast
Folt 1-25 eV &l ?
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(a) Using Huygens’ principle, draw a ray diagram showing the

propagation of a plane wave refracting at a plane surface

separating two media. Also verify Snell’s law of refraction. 2
OR

(b) Why is a reflecting telescope preferred over a refracting telescope ?
Justify your answer giving two reasons. 2

A double-convex lens of power 4 D is manufactured from a glass of

refractive index 1:5. What is the radius of curvature of each face of this

lens if both faces have the same radius of curvature ? 2

Calculate the wavelength of the second line. of Lyman series in a

spectrum of hydrogen atom. (Take Rydberg constant, R = 1-1 x 107 m™1) 2

SECTION C
$
g\\

(a) Draw the eneﬁf level diagram for hydrogen atom. Mark the
tranmtmr@‘s%rrespondmg to the series lying in the ultraviolet
region, visible region and infrared region. 3

OR

(b) Draw a diagram to show the variation of binding energy per
nucleon with mass number for different nuclei and mention its two
features. Why do lighter nuclei usually undergo nuclear fusion ? 3

The threshold wavelength for a metal is 3315 A. What should be the

wavelength of light incident on the metal surface so that the maximum

kinetic energy of the emitted photoelectrons be 1-25 eV ? 3

Page 15 of 27 P.T.O.

Download all NOTES and PAPERS at StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

[ 5

-

28, forelt 3TTael 1=l CFARIAT i ot R fedioe Fusfer™i d ® i F@n

29.

30.

55/1/2

HURT: 650 AR 25 8 | Sd 39 IFEHIHL hi WM FHUSH! hl 240 V HE 9
gAITa foRam STar g, af TTeifeh $uSct § 9R 1-5 A BIAT @ | GRehicTd ehitg :

(%) Tgdtaes Pusel & Bl W Aleedrn

(@) T Pusel ® gm

() frfa gy &t § 18 wa wkE

(%) fate fopm gepR gfcener @ e 8 2 ST WoR 3TR@ i dgrar o feredt
’gﬂjﬂLCR‘TF(C[%T,Gﬁwmv:vmsinwtﬁ‘é@ﬁﬁ%,ﬁmm%

o sases e HIfY |

AT

(@) &M@ v=v,sin ot, NEH o FI IHEGd R ST bl 7, § AT ToReT
ot LCR U o BTG = ol 31 F1q HINT | 3 PRI 1 i@
Hive 9 W fedl 50t LCR aiuy &l 313G g M et & |
fopet 2oft LER aftuy § e1gia < @ foggd 9/ o fo=o & goH *
fore 7 e

100 pF gt o fereft genfa st 12 Vi et set gra smafsma fomam w2 |

(%) 39 99 | foral feoR-aea o af=a gift 2

(@) 39 Guie & S o fodifaa o fean Smar B ofit wiwd ¥ 100 wF &+
fore 3 mmafya wutfer @ waifsq = fear Smar @ | 3@ fem g
Tfad fer-dga ot fhat 8 2
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28. The primary and the secondary coils of an ideal step-down transformer
consist of 650 and 25 turns respectively. When the primary coil of this
transformer is connected to 240 V mains, the current in the primary coil
is 1-5 A. Calculate : 3
(a) the voltage across the secondary coil

(b) the current in the secondary coil

(c) the average power delivered to the output circuit

29. (a) How does the resistance differ from impedance ?. With the help of a

suitable phasor diagram, obtain an expression for impedance of a

series LCR circuit, connected to a source v= vy, sin ot. 3

OR

(b) Find the condition for resonance in a series LCR circuit connected

to a source v = vnﬁﬁ ot, where o can be varied. Give the factors on

which the res\%q,%zﬁt frequency of a series LCR circuit depends. Plot
a graph s@ng the ‘variation of electric current with frequency in

a series LCR circuit. 3

30. A 100 pF capacitor is charged by a 12 V battery.
(a) How much electrostatic energy is stored by the capacitor ?

(b) The capacitor is disconnected from the battery and connected in
parallel to another uncharged 100 uF capacitor. What is the

electrostatic energy stored by the system ? 3
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ITGRAT S Il SR g 3c9d 9T Ta-<hifSTT |

AT

Jrehid & H foa fopet gmiaTdl Y =T W R 99 oh
foTu. =Ieteh Fcdd ShiIfT |39 9 &1 3ear@ Shifvie A1 36 9
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(b)
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(1)

(ii)

1)

(i1)

(1)
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SECTION D

State Biot-Savart’s law for the magnetic field due to a current
carrying element. Use this law to obtain an expression for the
magnetic field at the centre of a circular loop of radius ‘a’ and
carrying a current T. Draw the magnetic field lines for a

current loop indicating the direction of magnetic field.

An electron is revolving around the nucleus in a circular orbit
with a speed of 107 m s~L. If the radius of the orbit is 1071° m,
find the current constituted by the revolving electron in the

orbit.

OR

Derive an expression for the foree acting on a current carrying
straight conductor kept in a magnetic field. State the rule

which 1is usedQ@o find“the direction of this force. Give the
A\
condition @%er which this force is (1) maximum, and

%
(2) mi m.
@&&&1

Two long parallel straight wires A and B are 2-5 cm apart in
air. They carry 5-0 A and 2-5 A currents respectively in
opposite directions. Calculate the magnitude of the force

exerted by wire A on a 10 cm length of wire B.

(1) Write two points of difference between an interference

pattern and a diffraction pattern.

(2) Name any two factors on which the fringe width in a

Young’s double-slit experiment depends.
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(i1)) In Young’s double-slit experiment, the two slits are separated
by a distance equal to 100 times the wavelength of light that
passes through the slits. Calculate :

(1) the angular separation in radians between the central

maximum and the adjacent maximum.

(2) the distance between these two maxima on a screen
50 ecm from the slits. 5

OR

(b) () A spherical surface of radius of curvature R separates two
media of refractive indices n; and ny. A point object is placed
in front of the surface at distance u in'medium of refractive
index ny and its image is formed by the surface at distance v,
in the medium of refractive ‘index ng. Derive a relation

between u and v.

(i1) A solid glass sphere of radius 6-0 cm has a small air bubble
trapped at a %’Ks(gance 3:0'em from its centre C as shown in the
figure. T efractive-index of the material of the sphere is
1.5. F'\@%the apparent position of this bubble when seen
thr@%h the surface of the sphere from an outside point E in

air. 5

3 cm
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(i)
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(1)

(i)

(iii)
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33. (a) (1) State Coulomb’s law in electrostatics and write it in vector

form, for two charges.

(i1) ‘Gauss’s law is based on the inverse-square dependence on

distance contained in the Coulomb’s law.” Explain.

(iii)) Two charges A (charge q) and B (charge 2q) are located at
A /AN
points (0, 0) and (a, a) respectively. Let i and j be the unit
vectors along x-axis and y-axis respectively. Find the force
A

A

exerted by A on B, in terms of i and j. 5

OR

(b) () Derive an expression for the electric field at a point on the
equatorial plane of an electric dipole consisting of charges q

and — q separated by a distance 2a.

(i1) The distance of a far off point on the equatorial plane of an
electric dipole @halved How will the electric field be affected
for the d1po%<"

(iii)) Two 1@1@1 electric dipoles are placed along the diagonals of
a S(ﬁare ABCD of side V2 m as shown in the figure. Obtain
the magnitude and direction of the net electric field at the

centre (O) of the square. 5
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55/1/2 Page 24 of 27

Download all NOTES and PAPERS at StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

SECTION E

34. The following figure shows a circuit diagram. We can find the currents

through and potential differences across different resistors wusing

Kirchhoff’s rules.
a . b . c
vi R2 = 50 Q
E=60V =
bd
r=10Q 7
.j R3 = p'Q) O
h &g f
S\

Answer the follow@(zﬁuestlons based on the above :

(a) Which pmgs are at the same potential in the circuit ?

(b) What is the current through arm bg ? 1
(c) Find the potential difference across resistance Rg. 2
OR
(c) What is the power dissipated in resistance Ry ? 2
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I A Shifceh IV HHI: 2:41 R 24-5° & S foh g o TqGdATH N
3hifieh hITT o TITHT SR & | 390 X & aff 707 gid & | IJ&T dh fh His
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TehTeT Tohtur SrfYreTraad oTTuad o &l 7 |

A

60°

B C

3T < IR W FfaRad wwai o I T

(=) %Wﬁ?{ww@%ﬁmgwaﬁﬁaﬁ?ﬁﬁm

(@) fremd H%IQI@%’TWW |

() @wm@%%amﬁﬁﬁﬁqﬁwﬁﬁq|
Jrerer

(T)  TeRTST % YUl T=ATEh Tl i GRSt faiflaw | 38 g & T & oid
ST |
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35. Strontium titanate is a rare oxide — a natural mineral found in Siberia.
It is used as a substitute for diamond because its refractive index and
critical angle are 2-41 and 24-5°, respectively, which are approximately
equal to the refractive index and critical angle of diamond. It has all the
properties of diamond. Even an expert jeweller is unable to differentiate
between diamond and strontium titanate. A ray of light is incident
normally on one face of an equilateral triangular prism ABC made of

strontium titanate.

A
60°
B C
N
g\
RN
Answer the follow1@1estlons based on the above :

Q
(a) Trace the path of the ray showing its passage through the prism.

(b) Find the velocity of light through the prism.

(c) Briefly explain two applications of total internal reflection.

OR

(c) Define total internal reflection of light. Give two conditions for it.
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