: s AP EBS e greg
Ser I eS OS R m q‘. "‘ - o {}' A :o’mple!fguidf}:rCBSE.E’lmdf:!s )

Code No. R
T 7. gligneff s I TR % TGI8

Candidates must write the Code on the
title page of the answer-book.

o YA JE H A Toh 38 Y99 H Gigd I8 16 ¢ |

o TH-UA H Fied FTU HI AR T T Shig TR Hl B IT-IEehl o JE-I8 |
forg |

o FHUA AT A h 39 IH-IT H 30 A F |

o HUAT T T IW oG € wE & UgH, T w1 hATh 7avd ford |

e 3O YH-UA Hl g4 % fow 15 fide w1 auw fean o B | y-aw o foaw et
T 10.15 & TohaT ST | 10.15 s § 10.30 &1 b BTF had IH-IF I Tl
3T 39 21afy o QA o ITR-YFEqept W ig I A8l fore |

e Please check that this question paper contains 16 printed pages.

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

e Please check that this question paper contains 30 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minutes 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.
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() &Y I SHaE &

(i) SHYT-YTH FT30 Y78 | F97 . 1 88 a & 97 Hla-a1gaeiiy 57 &
37N Y ek 37F BT 8 |

(i) Y974 9 §18 H Y% Y97 @ 3% H1 &, Y97 4. 19 T 27 H Y& 97 @i+
37 BT & 3N Y97 T. 28 T 30 § Ic4% I97 Gil 37 7 & |
(iv) @ 3Pl 917 Fo71 7 & T Go T TERT J97 & |

(v)  ¥¥-UF T GHT W FIF [adbcy 781 8 | a9, g 3Pl arct v J97 F, T 3H
gIct U ¥IT H 3K e 371 qict di1 FeA § 3R T97 YT 197 T & |
08 Jo1 7 3719eh] 130 T T § & Sac7 Uh G & HAT 8

(vi)  HAPAR P ITIIT HI FHIT TET & | TG, s STaTeTSH & T T TGTIHT
R HT I F GHd & |

(vii) & ETIF &1 319 [Healcrfaa ifdes Rl & Jr1 &1 399017 H G 3 -
c=3x10%m/s
h =663 x 10724 Js
e=16x10"1°C
n, =4nx 1077 T mA™!
1

4re
o

=9 x10° Nm? C2

m, = 9-1x 1073 kg

General Instructions :
(i) All questions are compulsory.

(it)  There are 30 questions in total. Questions No. 1 to 8 are very short answer
type questions and carry one mark each.

(iti) Questions No. 9 to 18 carry two marks each, questions No. 19 to 27 carry
three marks each and questions No. 28 to 30 carry five marks each.

(iv) One of the questions carrying three marks weightage is value based
question.

42/2 (SPL) 2
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(v) There is no overall choice. However, an internal choice [asileli, 2764 e e

in one question of two marks, one question of three marks and all the three
questions of five marks each weightage. You have to attempt only one of
the choices in such questions.

(vi)  Use of calculators is not permitted. However, you may use log tables if
necessary.

(vit) You may use the following values of physical constants wherever
necessary :

c=3x10% m/s

h =663 x 10734 Js

e=16x10"1°C

1, =41 x 1077 T mA™!
1

4re
o

=9 x10° N m? C2

m, = 9-1 x 103 kg

1.  SAYhIhA TFRR o qiae w6 T sosteh fafen | 1

Write the mathematical expression for the generalized Ampere’s circuital
law.

2. HIR FIEA H THSTE h1 THE T BAT & ? 1

State the function of a “Transducer’ in a communication system.

3. Tl #u1 W @ QY B, TE HO v A7 A TRt w1 qrashia & | nfd e
7 | Tord @il (wfeidl) o SF=id 36 W @ aTel o (i) ST 80, (i) Tfrehaw
BT 2 1
Under what conditions does a particle of charge ‘g’ moving with velocity

%', experience (i) no force, (ii) maximum force, in an external magnetic

field ?

42/2 (SPL) 3 P.T.O.
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4.  Torht amE® T c(t) HI 39 THR SAH v T R GG 1 Copicte e for 5 e

c(t) = 3 sin (4nt) volt
HigeH fod m(t) ST STER Th o qul 2 |

15
m(t) e |/

t TehUE |

SHHT HIgTH Fahh A HIT |

A carrier wave c(t) is given by
c(t) = 3 sin (4nt) volt

The modulating signal m(t) is a square wave as shown.

1-5 —
m(t) in volt

t in seconds

Find its modulation index.

5. TpE Srcier U STEY II8hI k1 3ATE 97 fohd @ hienl 9 9T shear 2 2

Ieoig i |

Write any two factors on which drift velocity of charge carriers in a

conductor depends.

6. TS LGk H Uk ©¥ o TAM W IFadc gUUT i ANGIH %k & H TAT
T HT Th HRU fAfEy |

Give one reason for using a concave mirror, rather than a lens, as an

objective in a reflecting type telescope.

42/2 (SPL) 4
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7. el e W YA gAvT g IR IR | S e i

A ffem | 1
Define the term ‘electric polarisation’ of a dielectric medium. Write its
S.I. unit.

8.  faAsAHl % Th FW hl fTufas St ao 3Tk fiF FI g % weH &k &9 H
M@ T | 1

Draw a plot showing variation of potential energy of a pair of nucleons as

a function of their separation.

9. IUYE fu Fl GERA | p-n G o i 4 g afsensti w1 faawo i |
BTEN &7 o S 1 T&T § FUiF T | 2

Explain, with the help of a diagram, the basic processes involved in the
formation of p-n junction. Write briefly how the depletion region is
developed.

10. (a) d9F S UH AT & & MA Ioieh @A W I 9= bl T S
Tk & 94 < o ToIU Sieh < g™ Hifvu |

(b) TP U wie (Ufgenrt) Tumia it gureht aifiar 1 uF 8 a1 39h g
t@?ﬁ%ﬁﬁﬁaﬁﬁl cm 8 Iéﬂﬁfﬁlﬁﬁ%aﬁ?{ﬁQ x 10% V/m
AT TTHeA W Teh WIAEd HIeIH W fean Sran 8 |t SuiE I sTe
&1 faeior Hif | 2

(a) In a Van de Graaff generator, identify the factor which limits the
build-up of a high potential difference on a large spherical
conducting shell.

(b) A dielectric medium of dielectric strength 9 x 10% V/m is filled
between the plates of a parallel plate capacitor having effective
capacitance of 1 uF and plate separation 1 cm. Determine the
charge on the capacitor.

11. YU IF 1 ITAN Ig T o fofw e o Iaa gdor gra a1 et wiaferns
T AR H BIeT 3T UV o Yd I BIhd o sie (EId BT 2 | 2

HAAT
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& oM@ H I & el T o Uk suaATad Rl quian T e e
st cOm 2 |

A,

/ \BZI

Sy

e

Sy

et

U¢ T o AfdeRtr T W R g9 9em, Ife, (1) ' S @ S¢S, THAd *
AT ST <hT AR foreenfua st feam Sme qen (i) Ja S = vod Tt & fordd
rd ¥ gfaeenya st fean S 2

Use the mirror formula to show that the virtual image produced by a
convex mirror is always diminished in size and is located between the

focus and the pole.

OR

The figure shows an experimental set-up of Young’s double slit

experiment with the central fringe at ‘O’.

Screen

How will the interference pattern on the screen be affected when (i) the
source S is displaced upwards parallel to the plane S{Sg and (ii) the

source S is replaced by white light ?

42/2 (SPL) 6
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¢ = ‘-——‘) ] 3 Lw bs
12. ﬁ":ﬁ%ﬁ'\@ﬁ % (?:Tl@f@), a Eglq_'\; a’Uﬂ LCR qﬁ'qﬁ a'; %-Q ;{éﬁ%mﬁ Co:;ﬁ;f‘;}hrﬂ?}hhdﬂm
(V) @ 9 (1) % 9RaE i g9d 3 |

N
: /f\\/ ot —>

qiaey 1 qigey 11
3 ¥ ford afmy ® qarfe gfaenar (Xe), Sfves sfaemer (Xp) & () tfee gl
(i) SpH BRIl ? 3194 I & fou wror fafeu | 2

The following graphs depict the variation of voltage (V) and current (I)
versus (ot) for two different series LCR circuits.

I /f\/ ot—>

Circuit I Circuit IT

\%

State, giving reason, in which of the circuits capacitive impedance (X) is

(i) greater, (ii) smaller than the inductive impedance (X; ).

13. (a) + z-3T& o IT(CV T HLAl g3 Uoh [AGq-Traehid AT ol I v’ qA
T W 2 | 3 AT U Helg fIgd a° Jrh &7 & Hhl & U
Tforta fegor (femor) =i fafaw |
(b) 238 & IAfew H=ROl KA g8, el wudat fogd-graehia @@ 7,
3%k GIATIH T T FFeehid &1 o Hehi o |1 Teh @ (Tohd)
T | 2

(a)  Write the mathematical expressions for electric and magnetic field
components associated with an electromagnetic wave of frequency
‘v’ and wavelength ‘A’ propagating along the + z-axis.

(b)  Draw the sketch of the plane electromagnetic wave propagating in
the z-direction along with the components of oscillating electric
and magnetic fields.

42/2 (SPL) 7 P.T.O.



14. el TEmERd g8 (Taw) ¥ R, R R (vg) qen R e
MR (v) & UG U, ME=TE o Yehral-fagq arfiey w1 foafew | a8 gui &
foTu w 3wy uT (3Ter@) SIEY, TR 3 W A () feret wared % foe
Hel QT (i) TATeh TIdTeh o A o R H Y1 el TH i ST Tehdl! & |

Write Einstein’s photoelectric equation in terms of the stopping potential
(Vy) and the frequency of the incident radiation (v) for a given
photosensitive surface. Draw a suitable graph to show how one can get
the information about (i) the work function of the material and (ii) value
of Planck’s constant from this graph.

15. (a) 7hE (fefeat) aun 9% (@) Hehdl o o9 = faRan |
(b) 3| YA T I Teb Tciieh AT IGh oI TcIu GROf §18T S fHarst o
ScshiHd TR 3cda LT B |

(a)  Distinguish between digital and analogue signals.

(b)  Write the logic symbol and truth table of the basic gate which
produces an inverted version of the input.

16. Th Soiagi{ qUT Th HIeH H Ycdeh sl qlieed 6630 A & | 1 Seiggid shi Tl
a1 (KE) 1 BicH sl Ha1 (B) 8 91 J1d I |
An electron and a photon each have a wavelength 6630 A. Find the ratio
of the kinetic energy (KE) of the electron to the energy (E) of the photon.

17. T SRR H0 T 4 nC H1 A F | T BT ATy = 8 x 10° | (u/s) A 0
Jrhi & | I Hdl g Tk gk 9, F = 2 x 107 (-k) N &
IUT HAAT 7 | 38 Frachi & <ht feum qen afmror (we) ma Hifv |

A charged particle having a charge of 4 nC moving in a magnetic field

%
B with a velocity v. = 8 x 103 j\ (m/s) experiences a magnetic force
— A
F =2 x 10 (~k ) N. Find the direction and magnitude of the magnetic

field.

18. T W, Ydd GHTR di 1 W& MY H4cd HAS: 4 x 1072 C/m @
~8x107 C/m?3 | IIAYH THGA ¥ 10 cm T W MY 2 | §9 TIHh A @
5 cm Q fevd fopefl fog w forggq &= o1 uftamor (W) @on Seeht foem
I |

Two long thin parallel wires having linear charge density 4 x 1072 C/m

and — 8 x 1072 C/m are kept 10 c¢m apart in air. Find the magnitude and
direction of the electric field at a point 5 cm from each wire.

42/2 (SPL) 8
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19. et star smafia et & fu CE fa=ama o oreawor “SHgoreqin i oo

ARG T SIMEY | 39 ST BT IUANT 3T LT &1 bl MUY e o
e, el Tt 1 ST () Yadds % w9 § 991 (i) = % &9 § fomn o
TehdT B |

IR & oo & &9 0 37 Y shrifafy < 98w & =y $hifsw | 3

Draw the transfer characteristic of base biased transistor in CE

configuration. Use this characteristic to identify the regions where
transistor can be used as (i) an amplifier and (ii) a switch.

Briefly explain the working of a transistor as a switch.
20. eA-a0T R -0 F=R1 fofedi # a1 sy |

T It UEAT T S8 40 m qT ARETE TEAT Sl S=1E 160 m B | LOS faen
H GdISSeh F9R o [ M1 o o= sl tfeshad gl s aiehed it | [fean
T 2, gl 1 BISAT = 6-4 x 10° m)] 3

Distinguish between radio wave and ground wave modes of propagation.

A transmitting antenna has a height of 40 m and the height of the
receiving antenna is 160 m. Calculate the maximum distance between
them for satisfactory communication in LOS mode.

[Given, radius of Earth = 6-4 x 10° m]

21. e whafl @19 @ T 0-1 mm el Tha 3 (feete) W uean 7, o so@
forll % w9de 9 0-8 m X Fod w¢ W foarda e swen 2 | Afe qeu 3f=m i
FA W g 96 mm 7, d FIIYE TR K FUQA (L) Hl IHeHaA
T | 4 % 39 7 o 39 g, fodta (qud) 1w Tt <6t T =i =
qitehetd ST |
Torelt e Yot o fohati Al <ierar § Shdl IiEd gial & ? 3

Light from a monochromatic source falls on a single slit of width 0-1 mm

to produce a diffraction pattern on a screen kept at a distance of 0-8 m
from the plane of the slit. If the total linear width of the principal
maxima is 9-6 mm, calculate the wavelength (L) of the light used. Using
this value of A, calculate the linear width of the second dark fringe.

How does the intensity of fringes in a diffraction pattern vary ?

42/2 (SPL) 9 P.T.O.



22.

23.

24.

1 =% ,,,)CBSF,

a GenfE < oriar sAw: C; 991 Cy B, 3 Cp = 5 Co F ATyt wade

Jufish | TASH w1 3 (ii) T 3ok THTR-pH | TASH I, Th & st o
Srel ST 8 | 39 2 exnal § el (a) Gfud it 99 (b) 3urhid stre, ik
BT 2 3794 IR i 4P Fif |

Two capacitors of capacitances C; and C, such that C; = % C, are

connected in turn (i) in series and (ii) in parallel across the same battery.
In which of the two cases will the (a) energy stored and (b) charge
acquired be more ? Justify your answer.

T At LCR (TA € 31R) ufuy o fofu u1ed sis & ol =steh 1<k 0T o
ugl H o HINT | oFa: gise fob mrey vt & o1 O STAe i fedfa |
STferehas BT 7 |

Deduce the expression for the average power dissipated in a series LCR

circuit in terms of power factor. Hence show that average power
dissipated at resonance is maximum.

o Bl o foglq ameh 5ot (SUH.UH.) e, =15V,e,=2:0V T g,=3V
&, $Teh STiteh Jfqle AN, r; = 03 Q, 1, =04 QAA 1, =06 Q& | TT
T Tt Sl THTa-sRE § T TR e 7 | Afe 39 TN % WM W T
Tt forn e, @t 39 O *1 e f9Ed aes 9d (3.UH.U%.) q97 ged yfaiy
A I |

HYAT

TuItT T Aegd SRy # ferras % et % swEm g ferq wwedt 1; o 1,
o W FTd I |

20 Q
b — Aavwaan c
I1
40 Q |
I 40V
I2
| e
f | I
20 © 80V 2

42/2 (SPL) 10
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Three cells of e.m.f., 81 =15 V, 82 =2:0 V and 83 =3V , HlaVviilg iiiieriail

resistances r; = 0:3 Q, r, = 0-4 Q and r, = 06 Q respectively are
connected in parallel. Find out the equivalent e.m.f. and the equivalent

resistance of a cell which can replace this combination.

OR
Use Kirchhoff’s rules to find out the values of the currents I1 and 12 in the

electrical network as shown.

20 Q
b — A c
Il
40 Q |
I 40V
12
L AWWAA /|
f || e
20 Q 80V 2

25. o1 & a0 i fafaw | w6 WA e w1 9vie i, St ewie 6 ag e
Fall-aE faga & TEY 8 |

38 fem & 3w g, om@ # gt U gt wHdchE o (JrEt) # @ fge
4T <l feAmd o <Rt ST e 3 o (ar) e W@ Tehene greehi
o foemm & et foen ursn & wmder & ifrerseq don dee (319)
IR | UTY ‘abed’ 39 TrEh & B STEC ket &1 ] Q91 AT ‘pqrs’ T
& H Ja9 G2 | 3

42/2 (SPL) 11 P.T.O.
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State Lenz’s law. Describe a simple example to show thatl this law 15 i

conformity with the principle of conservation of energy.

Using this law, predict, giving reasons, the directions of the induced
currents in each of the two planar loops shown in the figure. The loop
‘abed’ is moving out whereas the loop ‘pqrs’ is moving into the region of a
uniform magnetic field directed normal to the planes of the loop and

towards the reader.

[ N e N aN

26. fafafaa =t s afgq T Hifsw
(a) 3f forelt mmm= @ (S| ifeam ) & gehry fohelt dieitize Sfie @
BT TSRAT &, dl SHehl digrar oM &1 St B SR dieRiss @l 9o ¥
qTETd disidl 9 his T9TE &1 sidl |
(b) forelt 3Ta <im =t Afg W& mesm | a1 fean S fSrget s1vadHTeh, o |
& g @& IMaddes § 31Uk 8, 9 I8 3I9A «F Ueh IR AF hl
ifq s L § |

(c) YT qawex § TfUgeaes a1 A0 g1 &1 379 BIhd g  Bld 4§ |

Explain the following giving reason :

(a)  If light from an ordinary source (like a sodium lamp) passes
through a polaroid sheet, its intensity is reduced to half and
rotating the polaroid has no effect on the transmitted intensity.

(b) A convex lens when immersed in a medium whose refractive index
is more than that of the material of the lens, behaves like a
diverging lens.

(c) Both the objective and the eyepiece of a compound microscope have
short focal lengths.

42/2 (SPL) 12
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27. I U TIASH B8 (TUS) g hid & Teh I H Y T i o5 ermfegsep ootz
off (a5 U WY & o9 dfek aeag A J&t oft) | o 98 I & forw fop ot
TTH TH g3 AT AR, I AT It ar H S S & W@ off a 3uek ek A
3 UET T B o fore g fomam |
3G "o W A1yTia fafaRea gt o1 3w §ifv

(i) I8 AT ¢t SMT ok f31e7eh = fohg 7o w1 Teei foram 2

i) St ot o forgq genfea s ST T R 1 3§ 1 WAk w6l gl g ? afe
YT A A 9 T g, at o I8 At g g 2

(iii) Ueh 3I<@ AT fSoH o9 ¥ &l a1 foreft 3= =afss sl arEdfaes
Sffe T 39 TR % Hed 1 YGRH Hid §¢ IR & | 3

Shoma was trying to heat water by means of immersion rod (connected
directly to the main power supply) in a glass vessel containing water. As
she tried to put her finger into the water to check if the water was warm

enough, her teacher cautioned her against doing it.
Based on the above information, answer the following questions :
) What value did Shoma’s teacher display by giving this advice ?

(i1)) Why is it considered dangerous to touch water when current is
being passed into it ? Will it be safer if Shoma had used distilled
water ?

(i1i) Give an example where you have displayed or observed someone
else displaying similar value in real life situation.

28. forelt Brepivfia firsw @ B ol g8 Wbt shi foptor w1 AR a¥iH o g ok
TR0 @ AT | 39 @ o ITAM 4, TIFH & vl q91 =AW fo=ad Hio
& gai #, sy o uered & Stuaddie & fou greey gmg hifse | fedt fsm &
feTu, STT9ae hIvT T fo=Iai iVl h 1= W% shI Yehid i GITST | 5

YT

42/2 (SPL) 13 P.T.O.



(a)

(b)

e ;1) CBSE;

qamy st it foafge | fopefl am ¢ = 0 W TRt S s e
TUAA T 6 €9 H 8 | FEIE Sl AT gRT ST o () $ 99 t &
e, fgdiae @fiersti & waau (wafs Toeis), aada ain Ha
39 LA @ AT (ii) 3T o F F ToRA o v Fid aeTy fohd TR
TATHR & ST & 3R Biehd T ARG &1 e 2 |

g o fugd & Iw g fordl oo meww 9 fora wegm &l
NG Bl g3 GHAA qUT o TIE o T4 o -0 1 HATHH HINT |

Draw a ray diagram to show the passage of a ray of light through a

triangular prism. Use this diagram to obtain the relation for the

refractive index of the material of the prism in terms of the angle of

minimum deviation and the angle of the prism. Plot the nature of the

graph for the angle of deviation versus the angle of incidence in a prism.

(a)

(b)

29. (a)

(b)

42/2 (SPL)

OR

Define a wavefront. Given the shape of a wavefront as a plane
wave at time t = 0, show using Huygens’ construction, (i) how the
envelopes of secondary wavelets produce the plane wave at a later
time t and (ii) how the emergent wavefront becomes spherical and
converges to the focus after passing through a convex lens ?

Verify using Huygens’ principle, Snell’s law of refraction of a plane

wave propagating from a denser to a rarer medium.

BEgIoH T o fu o & g & YW @ SAfwgal & fafau |
AT S HEAT % FuiF o foTe 37 TfETdial Y stawaehar i Gaw H

Y HIVTY |

IR ! A ARG & ITAM gRI, TESSH T o TWaed o g
feam &1 ¥7 fafau | 389 9 6 980l 9, TR WagH i ATghd
ooft § et 1@T o YW TSI o qUIeed ol Tiehal hIfrT |

(freant fadmes &1 7, R = 1-03 x 107 m™! #fifom)

YT

14
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(@) () AT (o0& T (i) FeT (B)-2/ F e P T
&TI-J5hHT h! Hichfaesh &9 H faafau |
(b) & € ik safirfsean,
§H+§H > gHe + én+3-27MeV
5 el e 1 G A sl s el 3, Ree o o Pl
Bl B | wE hife |

() sy foh ek ifyres o for foreqa sfaen # 1k oMica feoR & B qen

ST &A1 A ¥ T&ad Bl & | o

(a)  State the first two postulates of Bohr’s theory of hydrogen atom.
Also explain briefly the necessity for invoking these postulates to
describe the structure of the atom.

(b)  Using Bohr’s third postulate, write the Rydberg formula for the
spectrum of the hydrogen atom. With the help of this formula,
calculate the wavelength of the first member of the spectral line in
the Lyman series of the hydrogen spectrum.

(Take the value of Rydberg constant R = 1-03 x 10’ m™)

OR

(a)  Give one example each for (i) a-decay and (ii) f~-decay by writing
the decay processes in symbolic form.

(b)  In a given nuclear reaction,
2 2 3 1
1H+7H — SHe + jn+3.27 MeV
although number of nucleons is conserved on both sides, yet energy

is released. Explain.

(c) Show that nuclear density in a nucleus, on a wide range of nuclei
is constant and independent of mass number A.

30. (a) SUYH NG hl GEHA U Thell THEAH Trehid & B # f@m, A
FABA I Teh AIAHR 1 GHIETE HSail T TH dTel TAATE0! (2Feh)
% T U =g (|few &9 §) yg i |

42/2 (SPL) 15 P.T.O.



(b)

(a)

(b)

(a)

(b)

(a)

(b)

42/2 (SPL)
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3 vt w1 3gE AT R () FW U T s s
I Feelt Nedanfict # ITE @ B (i) T Feeh Headder H
TR 9¢ Hehdll 3 |

HAYAT
geell o g8 o Topell forg w grechia & 1 faawor ¢ & fow stawaes
@ UlE (eTawEl) w1 Afqg v, STewE e IR@i % SWN gH
T | SIIE Tavas g ot foafeu |
gferereh™ AT STTTFh el sl ThEmH Frachld & | T TR 8 |
T QI o T grachiy &F W@rsti o1 Fagr fuaa g vefdfa difs |
T I T gfee Hifvw |

Derive, with the help of a suitable diagram, the expression (in

_)
vector form) for the torque acting on a rectangular loop of area A

%
carrying current I, placed in a uniform magnetic field B.

Mention the conditions under which (i) the above expression for
the torque is applied in moving coil galvanometer; (ii) the

sensitivity of the moving coil galvanometer is increased.
OR

Give a brief description using necessary diagrams, of the three
elements (quantities) required to specify the magnetic field of the
Earth at a point on its surface. Also write the necessary formulae

used.

Specimens of a paramagnetic material and a diamagnetic material
are placed in a uniform magnetic field. Draw the behaviour of

magnetic field lines near these specimens. Justify your answer.
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