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1. (A) A new system of units is proposed in which unit of mass is a, unit of length B, and unit
of time y. How much will 5 ] measure in this new system ?
AT 1 TH TS WO &1 Y& fevan man & forash 5w 1 W o, WAl 1 AEE B, 99l
HHY &l AW y ¥ | 59 7 yomeh # 5 ] 1 WG 341 80 2

(B) A physical quantity X is related to four measurable quantities a, b, c and d as
follows : X =a%b3c%/2d -2,

The percentage error in the measurement of a, b, c and d are 1%, 2%, 3% and 4%,
respectively. What is the percentage error in quantity X ? If the value of X calculated on
the basis of the above relation is 2.763, to what value should you round off the result ?

T ¥ifass Tf¥ X, SR 749 TR a, b, ¢ W@ d | 930 G 510 Hafya § -

X =a?b3c5/2d 2

a,b,c T d % W9 & wfawa I HAM: 1%, 2%, 3% 3R 4% T 1 X F 7o # fore whawra e
dwifqa §2 afc SWTa 99 & oMUR W yiafad X &1 7 2.763 § 91 39 W< 9Rom &
quriferd | 3441 B 2

(C) Give an example of motion where a particle moving along positive x-direction comes to
rest periodically and moves forward.

AT x-Feen # = g w0, S anadi w9 @ form # s & iR R e =g e €, % fa o
T e G | AN

y

2. (A) A girl riding a bicycle with a speed of 5 m/s towards north direction, observes rain
falling vertically down. If she increases her speed to 10 m/s, rain appears to meet her
at 45° to the vertical. What is the velocity of the rain as observed by a ground-based
observer ?

TH TEH 5 m/s 1 91l § I e 1 iR wEfee wen W ¢ ot 38 au w9 wit i
firelt ¢ feraré 241 &1 9f % ST =1 TG 10 m/s X3 8, ot o 3@ seafer fewn @ 450 o

F FI01 W 3 g et et €1 i W feer ek F SATER aui &1 a9 # gm ? JS %%
CqL ?/ \
AE) & S B
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A block of mass M is held against a rough vertical wall by pressing it with a finger. If
the coefficient of friction between the block and the wall is p and the acceleration due
to gravity is g, calculate the minimum force required to be applied by the finger to hold
the block against the wall ?

TR M F1 T e (WiF) T gl sair dan & mg el @ zame 9 w0 #ai
e ol Rear & st wfor Tuiies & Ao TR @l g 3, <@ 72 A AR % e fer T
@ ¥ forg Sl GRI ST ST AT =JAa w6 J Hif |

A body of mass 5 kg initially at rest is subjected to a force of 20 N. What is the kinetic
energy required by the body at the end of 105 ? _
5 kg ST F1 T o8 WM # form avereen # & 138 W20 N &1 9 ST <11l €110 s F #Ha

# 3 fifg =it nfas i feet &t ?
Two masses of 6 kg and 2 kg are located at positions g i=7 ? and 2745 '}_32 , respectively.
Locate the center of mass of this system. %

A ‘\\A A
6 kg 31K 2 kg T AR < T FI: Reafrat 61—7 ) iR 2745 j-8k, W fea ¥1 7@
frem &1 So9A % 9 Fieg)

What is the angle between the equatorial plane and the orbital plane of (i) polar satellite;
(ii) geo-stationary satellite ?

(i) yara S & oy fageda e ol Fefia aa & $o fean S R ? (i) YRR Swr F
fore fagadta o iR efia oo & =i S fean S R 2

Assuming gravitational potential to be zero at infinity, calculate the gravitational
potential and potential energy of a body of mass 0.1 kg. (i) at the surface of the earth;
and (ii) at a height above the surface of earth equal to its mean radius, that is, 6370 km.
Here gravitational constant is 6.67 x 10”11 Nm? kg~2 and mass of earth is

5.98 x 10%* kg.

AR o ff 3Fd W Teeid fava g3 810.1 kg 5999F O T fie & fog = R 9
T fava aon sueht feafast St it o SifsTe - (i) gesit =it g O%; 99 (i) Y i g
{ Iq=! 3irma B (6370 frft) & s S W)

el ey i 6.67 x 10~ 11 Nm? kg =2 @1 Yedt &1 §a9H 5.98 X 102 kg ®1

The density of ocean water at its surface is 1.03 x10° kg/m?>. What is its density at
depth where the pressure is 80 atm. (The compressibility of water=4.58 x 10~10Pa~1)

Y ¥ el 1 I ST g W 1.03 X 10° kg/m> ¥ 1 39 &8 W, el <@ 80 atm B, 0
e e 2 ? (S T Higaa=4.58 x 10~ 10Pa 1) |

Two mercury droplets of radii 0.1 cm and 0.2 cm, respectively collapse into one single
drop. What amount of energy is released ? The surface tension of mercury is

0.4355 N/m.
AW 0.1 cm 3R 0.2 cm 41 aredt IR (D) @i Q4R e T T g1 a9 ot ¢
ferarit il g ERit 2 IR 1 IS T 0.4355 N/m B
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6. (A) Calculate the stress developed inside a tooth cavity filled with copper when hot tea at
temperature of 57 °C is drunk. You can take body (tooth) temperature to be 37 °C and

a=17x%10"5/°C and Bulk modulus for copper =140 % 10? N/mZ (Symbols carry their
usual meaning)

57 °C e it T | W g, afd & ot g @) St (aneft wam) * s 3=
(stress) =t TUFT HIRIT | 8119 WA () @1 AR 37 °C WF TR § a9 a=1.7 x10~5/°C
SR I T ST WA U (Bulk Modulus) =140%10° N/m2 %1 (Wdt#i % 375
g aref §)

(B) Calculate the amount of heat required to raise the temperature of a gaseous mixture

consisting of 1 g of hydrogen and 1 g of helium from 20°C to 30°C at constant volume.
(Gas constant=8.314 ] mol~1K~1) :

1 g TESISH 3R 1 g Eferam | s+ we Aeltg fagor o1 dao|m 20°C & 30°C 7 a8 A =
wgM % T STevaes S At ToEn e | (e fradie =8.314 | mol ~1K 1)

7. (A) Inaccordance with the kinetic theory of gases, justify that there is fall in temperature
with altitude in our atmosphere.

Tl % STopTi Fasia & STHER 9% T S % TR agded § 9. 9eq & 91y aaHH §
St i Bt 7 |

(B) What is the ratio of magnitudes of maximum acceleration to the maximum velocity of
a simple harmonic oscillator ?

WA A T A 9 T Sl & Sishad ©Ru iR Stfsas a1 & ufEmi & ==
ST 2 ?

(C) At what temperature the speed of sound in oxygen (molecular weight=232) will be
same as that in nitrogen (molecular weight=28) at 28°C ?

o T W SfeRdS (319 WR=232) # = &1 9, 28°cm:rrs;ﬁm(amm 28) ¥ =i
& 7 o SR B 2

8. Two hypothetical nuclei, X and Y, have following characteristics,
X:A=4, (B/A),=7.0 MeV;
Y : A=56, (B/A),=8.8 MeV.
(Symbols carry their usual meaning)

< Freqfih el X 3R Y ¥ sifirsm e § -

X :A=4, (B/A),=7.0 MeV; a4
Y : A=56, (B/A),=8.8 MeV.
(iRl % 3T T @Y €)

(A) Estimate the total binding energies B, and B,
Tl SiU oiid B, T B, T SIAH A |
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(B) Consider a hypothetical fusion process in which 14 nuclei of type X combine into a
single nucleus of mass number A =56 whose binding energy per nucleon equals that of
Y. Estimate the energy released/absorbed (in MeV) and state whether the process is

exo- or endo-energetic,

it sreafyE dorem T R S fd X TR % 14 e demm afma defaa e
A =56 T Q&I H T TN I 8, S i e dvm e Y e # 9
o1l % WHM & | Scafsta/sTaeifia S (MeV H) Tl 9 Tigd a1 71 wifard fF 78 afma
S8t (exo-energetic) 91 SEARI (endo-energetic) Tl

9. An electron is accelerated from rest through a potential difference V and is treated
nonrelativistically.

ferremeen # foelt seraei o faveiee v & IR wnife w9 H w@fta fofan st 2

(A) Derive the de Broglie wavelength A(V) in terms of h, m,, e, and V.
h, m,, e, 3R V& T ¥ -sieft e \(V) T Ffw)

(B) If the accelerating voltage is changed from V to 9 V, by what factor does A change ?
IfE = favg A V @ seee 9 V a1 5@ @ A 69 0 (factor) | S0 ?

10. A plane wavefront in medium 1 (wave speed v;) is incident on a plane boundary with medium
2 (wave speed v,). The incidence angle is i and refraction angle is r (both measured from the

normal).
e 1 | TF g a0 (-9 o, ) We 2, foRE w-9 v, 8, % wHae S W i
BT € | SAT9e P10 qAT e Hior 7 | (ST A | A7 )

sini _ 0

(A) Using Huygen's construction, establish the relation Uy

. sini v
ATy fagia 1 ST F awigd fF = —
2
(B) For the wave travelling form air to glass (refractive index n=1.5), with i=45°,

compute 7.

W& T A1g ¥ HiF (YR n=1.5) H A € A i =45 F T 7 Y TR HISH |

11. Take the least distance of distinct vision as D=25 cm.

e gfie ot <Aad g D=25 cm WM |

(A) A simple microscope (magnifying glass) has focal length f=>5 cm. Find its magnifying
power when the final image is formed at the near point (D).
forelt w T gameelt (emads ®iw) #t WEd T f=5 cm T & S gt e
feig (D) W o1 & W, SWeht ST & 9 Fifod |
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(B) A refracting astronomical telescope has objective focal length fo=100 cm and eyepiece
focal length f, =5 cm. Find the angular magnifying power when (i) final image at
infinity and

(i) final image at the near point (D).
T el G a3 o (tfssifred) @ #I B g £, =100 cm a41 A i

W@f;=5cm%lﬁ“ﬁ?{ ST & A1 i W ; (i) Sifem wfafera 7= W a9, qg1
(i) Sifw wfafersr frepe faig (D) W)

12. A parallel-plate capacitor (vacuum) has plate area A and separation d. It is being charged so
that the conduction current in the wires is a steady value I (quasi-static; neglect edge effects).

ferdlt THim-<ie Huiftsr (Fafd) i we d9wa A 91 999h d § 1 399! 39 T&R Safvm
i & o ARl erTfed =er o o e 18 (- fer qen fiRRi W8 9t weme s Se i)

. do
(A) Using Ia=¢g th with ¢ =EA, show that the displacement current between the plates

equals the condition current: I;=1.

THIRTT Id=€0%E—; g =EA T 39 X i fF <iel & #ex fomar aRI;=1¢1

dE
(B) For A=20 cm? and I=2.0 mA, compute ; between the plates.

A=20cm2am1=2.omAa‘r?hwﬁif$nw%wqﬁaﬁﬁﬁﬁl

13. A paramagnetic material obeys Curie’s law. Assume the applied field is fixed so that H is
constant.

Tk e Qe T & 1 I HE S | 7 A e T ety g9 fer §, steiq
H f&@ 2

A) If temperature increases from T, to T, =2T,, how do susceptibility x and magnetization
4 p 3 ] Widg—elq &0
change 7

Afg qOAE T, @ qG@ T,=2T; @ S 8, A Jahia Gaguiterar x 3R g
(magnetization) H 1 fadd 2 ?

(B) If x=2.0x10"23 at T=300 K, estimate x at T=450 K.

Ifg T=300 K W x=2.0x10"3 & @ T=450 K | x & HA A Fior |
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14, A cell has emf E and internal resistance r. It is connected to an external resistor R and supplies
current.

T A H emf E IR 37iaft WA r ¥ 1 38 T a6t Ruew R | sivgr mon € @it 78 ur wer
A R

(A) Prove that when current I is delivered, the terminal voltage is V=E~Ir. Hence show
E v ER

that 1= Ror # V" Rar

fiag FfT fp 5o ¥ 1 vaited @t €, @ <fie dieeat V=E—Ir 2Kt ¥ 31a: SEmnsy i
E - ER
R+r ’ R+r

(B) Two identical cells (each emf E, internal resistance ) are connected to the same external
resistor R : (i) in series, (ii) in parallel. Find the current through R in both cases, and
determine the condition on R/r for which the parallel combination gives a larger current

than the series combination.

< THEHH Jeil (IAF HT emf E, STidfies TiRIY r) 1 T & a8l gfadsh R 9 Sie 1= ¢
(i) AiishH (series) H, (ii) THMIHR (parallel) # | {1 feerferdi # R | o Fallfed ¥R A1 1T,
iR =% wd fawifa e f59 R Ry 1 71 U@ @ fof gamic §asH Joiishd i gom 3
AfYeh ¥ 9SH *L |

15. (A) Why are elemental dopants for Silicon or Germanium usually chosen from group XIII
or group XV ?

fafas o1 sHfEg & 9eT & fou aifes weel 1 =999 T a6l 998 XL a1 T8 XV &
el § Q& T o s ® 2

(B) Can the potential barrier across a p-n junction be measured by simply connecting a
voltmeter across the junction ?

1 p-n WY F o W fava yreit it A9 FHaer w9y ) Seeamd (AeHR) Sig St
Tl §?
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© - e:ach diqde in the figure shown has a forward bias resistance of 25 £ and infinite
resistance in reverse bias, what will be the values of the current I, I, I; and I ?

ot o <9 72 Y e W e i 25 Q 991 9vE A TRAY S A @ aa L,

L, I, W I, % 91 71 € ?

I4 125 Q
A

I o 1250

~
o g KE— MWW=

I, 125 Q
k > > VW
=W

5V
-o00o-
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1. A charged particle enters a uniform magnetic field with velocity making angle 6 with B. Its kinetic
energy after any time would :

(1) increase L(2) decrease
\(}J/ remain unchanged 4)  become zero if 0=9(°

)
@aﬁﬁmmwwﬁaﬁuaﬁﬂﬁﬂ&ay#mwmm%ﬁﬁwmsﬁmmmm%t
it ot W & AIE ST T S S

1) = @ weh
(3) erafafda @it egé I 9=90° B <t Y A S

2.  An object is at rest in an elevator lift accelerating upward with some acceleration. Which force(s)
act on the object in the non-inertial frame of the lift ?

(1) Gravity only
(2) Normal Reaction only
(3) Gravity and Pseudo Force —

\5}( Gravity, Normal Reaction, and L{__?e’?;do Force

e
=

T g FoRet U forve # form areren H S O OO F I FR F AR <R/ A @ 71w FR-
g (non-inertial) ¥ ¥ 39 o% WL Y 9 w1l FA €2

(1) Had TEeHRY el Lt

==

s

=
EL

2) Haa sfca sAfufsear (Normal Ig;gg@uon)

(3) TN & ¥R BEH T@ (PseudzéForce)
(4) T 99, sifice sfufEar SR g 99

@ For a moving object, which of the following situations is physically possible ?
(1) Velocity positive, acceleration positive, speed decreasing X
(2) Velocity negative, acceleration p_(;sﬁlve, speed increasing ¥
(3) Velocity positive, acceleration négative, speed increasing %
\(5/ Velocity zero, acceleration zero,%?ﬁcle changing direction
fepett e g % forg Pt @ - uRferfl e w9 g #2
(1) 37 T ¥, RO S ¥, A A v @ ¥

il

(2) 3 HIMEE §, @O LA €, SR ¥g W R

3) anum§,_mw%,aﬂt%ma§@%l
(4) YR, w9 T, TR o v s fewm e W@ €

EPG (Physics) 2 B8
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4.  Which of the following statements are correct regarding real and virtual rays ?
\0/ Real rays converge, virtual rays diverge,
(2) Real rays diverge, virtual rays converge,
(3) Both real and virtual rays diverge.
(4) Both real and virtual rays convergm
e T STt Rt % R ¥ FreafafEd § § SR wee e 82
(1) et ol sifria B 8, snvl Tl st B €
(2) Cfos fool TR et ¥, sl Tt arfvranfa 2t €1
3) mﬁwﬁhaﬂmﬁmm@?ﬁ
(4) Tt SiR SR S fordl s g € |

5. A wire of resistance R is stretched to doubleE length without change of volume. The new resistance

mmemﬁmwﬁmmmwm%mwmmﬁlwm

/I :
1) R/2 2 R @) 2R M sR R =%!l
6. Vibrations of an electrically maintained tuning férk are : ReL %‘&%ﬂ

(1) free vibrations (2) damped vibrations I
forced vibrations (4) maintained vibrations \Q"I‘f—\j’

foeqa g1 §=ifeid (Electrically maintained) & (ST RIE) & A B g: R4 A%

(1) TR FH (@)™ sreHfed hu K

(3) @A (forced) HUA 4)3— RE (Fad S W W) H At =

7.  For which of the following objects, the centre of mass may lie outside the body ?
() A sharpener e
(I) A dice :
(IH) An irregular-shaped plate
(V) Aring
(V) A shotput

- (V) A bangle
Using the code given below, select the correct answer.
(1) (D, () and (V) X 27 (W), (IID) and (VI) *
) (), (V) and (V) % (4) (), V) and (VI
frafafea 4 @ﬁﬁaﬁaﬁ%mwﬁia@#wmﬁrm%?
O TF MR -
) TF 9
() T AT TR H =1
(Iv) @ far
(V) THWiege
(VD @ oag
= fou T %2 (Fie) mwmq@mwl
(1) (@ @) R (V) @1 @, () ik (vI)
(3) (@), V) 3R (V) (4) (), (V) 3R (VI)

EPG (Physics) 3 B8
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8. A bullet of mass m is fired at 45° to the horizontal leaves the barrel of the gun with a speed .
During the decent motion, the bullet hits a soft target at a height (say, h) above the ground. The
bullet emerges out from the target with half the kinetic energy it had before hitting the target. How
many of the following statements are correct in respect of bullet after it emerges out of the soft

target ?

\(})’ The speed of the bullet will be rrﬁo{.e_}then half of its earlier speed.

(I) The speed of the bullet will be refluced to half of its initial speed. Kok 0,2'

(III) The bullet will fall vertically aftmﬁng the target. L

(IV) The bullet will continue to moveial%g the same parabolic path. %’L G Ly O./}%_}'f_

(¥j The bullet will move in a differe%fé'garabolic path.

(V) The internal energy of the particéegsgresent in the soft target will increase.

Using the code given below, select the correct answer.

(1). ' Two \@/ Three (3) Four (4) Five

ZHA m i T Tt 1 Sfet 3 W 45° F 0 R =el u d SO0 S g1 AR (= FEIR) a5
3R, el 4 | h SR W e T T A8 (soft target) ¥ TH § | TeF § TR Freper W, Tiiedt i

TSt Sl T | Tt 1 et Foit bt SN TE WA § | TH 8T W Sl Freher ok 1 Al < Wy §

O e = e SR o e & e s A

(IT) ﬁ?ﬁaﬁwwﬁuﬁ%w%@wwml
(1) a&qﬁmﬁ%aﬁvﬁﬁﬁ&ﬂﬁ;@m)ﬁwﬁl
(IV) Tl set Reefos v @R o

(V) Tielt T STer Waaras 99 R =il

‘ (V) A @eq & Sufeed il st SAiafie Ioii sfg e | (;,,G“:k Q)
13 oy G T o T e o 070 o
L W%
1 @ () =} @ W 77l

A monatomic ideal gas at temperature%i[fjg{:s enclosed in a cylinder fitted with a frictionless piston.
The gas is allowed to expand adiabatically to another temperature T, by releasing the piston

suddenly. If L; and 2L, are the lengths of the gas column, before and after the expansion,
respectively. Then T;/T, is : £ =

@Wmmmmﬁéwﬁmﬁw%mwu@mﬁmm@
21 e i s o181 W i Aeaiiesm (FEw) w9 @ et € ofR s aoEe T, @ S 17
TOR § et iR % H 79 W H A FEG: Ly AR2L, E, A T,/ T, B A o o ?

(1) 21 @ 2YF (3) 243 @ 2

EPG (Physics) 4 ‘ B8


https://applink.adda247.com/d/uHd24maK7j
https://applink.adda247.com/d/uHd24maK7j

Addazi

10. Consider following statements for the motion of 4 small metallic ball-bea ring inside a smooth curved
bowl, when released from a point slightly aboye the lowest point.

() Itis a simple harmonic motion.

(I) Itis a non-periodic motion. E
(Ill) Itis periodic but not simple harmonic motign’™)
(IV) 1Itis a periodic motion. ‘B
‘Which of these above statement(s) is/are true ? i}
M Oy @ Moy  HCHand i mawa

T T S o - O e e St e et @ g 4 g & e
% I S I F 8, % weol ¥ Pl el | R Hif

) I T WA a4 i (Simple Harmonic Motion)%l
(I) ¥ Th I T 7 |

(W) ¥ T 3Tl &, wig T o i e ¥
(IV) 9% T el i § |

SR H | HH-T/A FUH TT /87

(1) 9 () (2) e () (3)

|y

Yo u
|

J.

Wl

3 (11T) (4) (@O RAV)

ik
-
Tryyuntd

™
I“ L}

11. On viewing the Sun from our homes, the Sun appeéls to be orbiting on an approximately circular
path. How would we observe the motion of venus—jﬂanet from our home ?

Jy)’ Since both the planets, earth and venus exp_enences major gravitational forces due to the
Sun, the path of venus as observed from earth would also be approximately circular.

(2) Since the force between earth and venus does not follow inverse square law, the path of
venus as observed from earth would not be circular.y

Q'éa‘f Since the major gravitational force on venus is due to Sun, the path of venus as observed
from earth would not be circular.

(4) Since planet venus experiences forces other than gravitational forces too, the path of venus
as observed from earth would not be circular= X

mm@q&ﬁé@%m?@mwﬂ@wmmwwmﬁmﬁlmmﬂwﬁﬁﬁﬁ
T Y aE ?

1) %3 TR q@ﬁﬂgﬁ,@%mmmwa@wmﬁ THfeTT geat | <E T
TR e off TR e g | —

) qﬁqzﬁ}aﬂtgﬁ%aﬁawwmﬂaﬁﬁmmwﬁm Tafere gest | e T ¥
fersm RTRR & Bt | o

3) {ﬁwmmmw@%wﬁ;ﬁmﬁﬁ%@ﬂé%ﬁﬁmwﬁaﬁl

@) aﬁvﬁuﬁwﬁmaﬁﬁ%wmaﬁhm%ﬁaﬁmm% TafeTe geat | et T T H
fewm R &t 8t
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12, Two-point charges +2 pC and —2 pC are fixed on the y-axis at y= +15 cm and y= —15 cm. At
the origin, which statement is correct about the electric potential V and electric field E ?

Q) fig e +2 pC &R - 2p.C?r?l1/—3’{&1‘4;‘4=-i%cmmy=~15cmmﬁmmw%'ﬁﬁ§

(origin) W, g Riva v sl ferggar drm I H G & ?
(1) V=#0, E=0 \/Y(Qf VEUE;&O $2 ¥
@) V#0,Ez0 %V{?O;E 0
q,,e’-:]' _put£AGUN U-}"?-)

,7:)
- . ("
13. Two coherent sources in interference have intenigities I and 4 I. The maximum and minimum
g . 2 e = "
intensities observed in the interference pattern respectively are :
)

(1) Iand9I (2 5Iand3I 9Tand I 4) 17Iand 151

ferRn 2 GE (coherent) Bl 1 i, o 1 34 1 €1 feeneor fere & W A aan
AW ieraTd S 4 B ?

1) I3R9I () 513R3I () 9IsRI (4) 1713R151

14. Consider the fo]lowmg two statements :

Statement I : Some materials exhibit d].fferent Young’ s moduli when tested under tension and
compression. =

Statement II :  Stress is not always proporl:lonal’cjo strain within the elastic limit for all materials

Using the code given below, choose the correcl"answer

‘}yf Both the statements are individually true—but statement II is not the right explanation of
statement I. £

_:‘EE

(2) Both the statements are individually true but statement II is the right explanation of
statement I.

(3) Statement I is true but statement II is false.

(4) Statement II is true but statement I is false.
frfefaa < Fedl W femm =

®ATL:  FT T § TG (tension) SR ‘Fl‘lﬁ?z':[ (compressmn) % S T HA W T I q4iH
(Young's modulus) 3Tef -7l ﬁ'«’(@ﬁ %.'t"l'f g

o

FITI: T geell & AT a1 (Stress) Eﬁmm T (elastic limit) % R faFA (strain) F

I (proporational) =&l &I |
4 R T e ST FE W@ SWGT
(1) 3 o AR w9 QT §, e HoF Lo [ 1 T SR T ¥
(2) 2 FH AT T Y T §, AT w1 F T TR ¢
(3) HUTIHA ¥, Afehd HUT 11 Tom@ B
4) HITI TA B, AfFT w7 I Ted T

EPG (Physics) 6 B8


https://applink.adda247.com/d/uHd24maK7j
https://applink.adda247.com/d/uHd24maK7j

Addazi

15. A circular loop of resistance R encloses area A in uniform magnetic field perpendicular to its
plane. If B decreases uniformly from B, to 0 in t, the total charge that flows is :

FRAY R el T TORR $50, e 8wat A 3, ofi.del & e e Thanm JaE d f w@
I gerhia & B, Wtﬁwwﬁ%ﬂﬂmoﬁm% ﬁfﬂ%ﬁﬁw%aﬁ'ﬂmé

w‘.“. -*_N..--'

J;/ B,A/R (2) ByA/Rt (3)CﬁnAt/R (4) b=
W C/%

gﬁ‘

-

.-r-—-x

16. Consider the following statements regarding “the application of an electric field across a
semiconductor.

()  Electrons move from higher energy level to lower energy level in the conduction band.
(I) Holes in the valence band move from higher energy level to lower energy level.

(I) Holes in the valence band move from lower energy level to higher energy level.

il

s

Which of the above statement(s) is/are true ? ——

(1) (D) only (2) (1) only &) :ﬁf) and (II) ﬁ)/ () and (II)
Wmﬁm@mﬁ%aﬁaﬁﬁmﬁ@amﬁm%aﬁm:

() <@ 9§ (Conduction Band)ﬁ'sﬁﬁg’ﬁﬁga_;ﬁgw@ foret St T o 3IR W9 2

iy
JU

]I

l"

4]'

(I) AT 98 (Valence Band) # B 3 Sl &R & 177 Sl T 1 3R ST € |
(II) 4T 4 (Valence Band) & 3t 1 iofl Wi & 93 S5l T hi S ST €|

IR T Y PG/ Y G o ?
1) w5 (D) (2) Sad () (3)— (I)aiﬁ(n @) (0 3R (m)
= p‘E—'(l >

17. An electric dipole of moment p is placed in a* u;;:form electric field E. If rotated from angle
0 to /4 quasi-statically, the work done by an external agent (magnitude) is :

3O ﬁﬁgﬁﬁga(elecmcdlpole)wﬁﬁ'gaaaﬁﬁr@rwi%mﬁ@mo@wﬂw
q% (quasi-statically) S[HTAT ST, Tl =&l Wf‘%T'!ﬁﬂTWﬂa‘lﬁ(mW)ﬁFﬂ

1) pE/2 @) pE/2 (®) 2pE 4y pEA-1/42)
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18.

19.

20.

b
g
An object moves with speed v =xt2=yt (in S units); where %, y > 0, At which time(s) the object is
momentarily at rest ?
F 2) At t=(y/x) onl Lo
(1) Att=0only (2) Att=(y/x) only ks
\/(Zf At t=0 and t=(y/%) (4) Att=0and t=(-y/x) (v
R TR 0= a2 yt(smaaﬁff)ﬁwﬁrrﬁmm%lﬁx,pl}%!mfﬁhqqmm o =
Y o & 2wt 2 ' C:)
(1) %ad t=0 R 2) Fadt=(y/x) W o~
@) t=03Rt=(y/2) W (4) t=0Rt=(-y/x) | =
A cell of emf E and internal resistance r delivers maximum power to an external resistance R. The
value of R and power delivered to it are respectively :
& ¥ (F9H emf E 991 3R 9k r ¥) Tk o1&l Wiy R 1 Sifuehad wifed e il &1 0 §
A YRRy R do 39 § 7 e B .
(1) (r E*/4r) 2 (r, E%/2r) v@/ (0, E?/1) (4) ==, 0)
Consider the following statements regarding the dual nature of radiatiéxT:i“'E

9 The photoelectric effect demonstrates that light energy is quantazed in discrete packets
(photons), and the energy depends on frequency, not intensity. =

".',ff J”

‘(p) The interference and diffraction phenomena prove that light canngtbe treated as particles
alone; it exhibits wave properties. =

The energy of a photon can be increased by increasing the intensity of incident light in the
gy P L g ty
photoelectric effect.

Which of the above statements are true ?

(1) (D) only \9/ (I) and (II) (3 () and (1) (4) Al three
fafertor =t §a ypfa & WaY ¥ FEfeiad weel R fa=r #X)
(D) m%uwmﬁm%ﬁmmﬁm@zﬁﬂw@ﬁ% 3R Feit g

||.|||IEl

tH

R fofR et @, dfterar W T | N
(I1) wﬁmaﬂiﬁaﬂﬂaﬁwf@m%ﬁmaﬁmw*ﬂ:ﬁﬂﬁmmm;w
T o ot wefkfa we €1 £

(II) m—ﬁmuwﬂmﬁmﬁﬂwwﬁﬁ%ﬁﬁwﬁ%&ﬁ%l
IRF F A F-Q T T E?
(1) &= () @ @sk@ 3 @@ @ whdE
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21. Four statements are given below for the rotational energy at a given temperature for a diatomic
molecule.

(I) It obeys the Maxwell’s distribution.

(1) It has the same value for all moleculés,

(Il) 1Itis equal to the translational kmeﬂcTrgy for each molecule.
(IV) Itis the (2/3)rd the translational m@ébenergy for each molecule.
Which of these statements are true ?

(1) (@ and () only (25‘1';3(1) and (IV) onlyx

(3) - @, @ and (M0 A, (@ and V)

fg-aoE (Diatomic) 319 it feret fifvem HIH'HEI R Ui el (Rotational Energy) % aR # freifafaa
R o g TE

() 7% e & R (Maxwell' dlsmbuuon)armmm’éu

@ Wit A % o s A g A )

() & T 1 < oI Tt e St (Translationall(ineﬁcEnergy)a?W@?ﬂ%l
(IV) =& Y& 317] 3 f wemiaeor st St 1 (2/3) T B ¥

T A FH-¥ FUF R E? LD
(1) (D) R (1) @3 (1) 3R (1v)
(3) (@ (1) 3R () (ér* :(I), @) 3R (1)

h 1

22. Consider the following statements about tH_‘_“ unit of electric current.

() The ampere is that constant current W}ﬁch if maintained in two straight parallel conductors
of infinite length, of negligible circulat.cross-section and placed 1 m apart in vacuum, would
produce between these conductors a-force equal to 2x10~7 newton per meter of length.

(I) The ampere, SI unit of electric current{charge x time), is defined by taking the fixed numerical
value of the elementary charge e to be 1.602176634 x 10~ 1 C. Here second, the SI unit of
time, is defined in terms of unperturbed ground-state hyperfine transition frequency (Av,)
of the caesium -133 atom.

Which one of the two is currently adopted correct explanation of base unit of the electric

current ?
4 (1) only () (Monly  (3) Both()and (I) (4) Neither (1) nor (Il)
frerfefean e foaem om % a9 o d g

() iR 9 frrm uw E, f58 afe frafa 371 Het g W @ T S TR 6, 0 IR ST Hi
aﬁﬁﬁtﬁmmﬁwﬁﬁﬁmmﬁ[ma‘\auﬁiﬂawﬁmzxmﬁwmm
3= B ;_

) AERR fEd o) A SIS § (M EE) | T 36 R e fe mn ¥ i e
T ¢ 1 T WEATH WM 1.602176634 x 10~ 10 C (Fetin) foran e €1 7= Qahe, <t wa

SI T &, Tl Hifsram- 133mm%;ammﬁaamm - SEE] BIETTHIE HHHUT 3T (Av ) F TR

T Rt foran T R 4
Frefafeg § ¥ adar § faga u/ it 9o 366 H T R sH-9 ' 2
(1) =@ () (2) e () @) @OM@MIA (@) T@EOARIAW
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24,

"'An electromagnetic wave of intensity I falls on a surface kept in vacuum and exerts radiation
pressure p on it. Which of the followlng statements in this regard are true ? (c is the speed of light)

() Radiation pressure is I/c if the'whve is completely absorbed.+”

(I) Radiation pressure is I/c if MVG is completely reflected.

() Radiation pressure is 2I/c if thenyave is completely reflected. -

(IV) Radiation pressure is in the rgléf I/c<p<2l/c for real surfachs.

Using the code given below, select _the correct answer.

(1) Only () @ @il @ Oad@) @ O @and )

| i 3 T i i # ferd T 79 W SR g 39 W fafo g p el §1 3 ey §
forefefan  § B T/ HUT T B THal/ TR §2 (SE ¢ FER A = §)

() 0 F ol §9 H srewifa g R fafmor g= 1/c gl

(1) W%wﬁqﬁmﬁaaﬁwﬁmmvcm|

iy W%wwﬁmﬁaﬁﬁwﬁﬁﬂﬂrm 21/c BT

(Iv) areafas 7 & fag fafewm Elﬁifc<p<21/ c BN |

1 %2 % ST | v sw )
(1) = @ @ aﬂf(m @) @@ @ O AR

8l
\'l it

11*

&

A metal plate is getting heated. qucfof the following could be the reasons of this effect ?
() A current, no matter AC or DC, is passing through the metal plate.X

(I) The plate is placed in space varying magnetic field which does not vary with time. ~
(I) It is placed in time varying magnetic field. ¥

(IV) Only a DC current is passing through the plate, ,

Using the code given below, select the correct answer,

(1) Oand(@ (2 (@) and'(m \@/(H) and (IV) ~ (4) (I and (IV)
@m@ﬁ@zwz‘r@%lﬁmﬁmﬁﬁ%w-ﬁ =0 FTE ¥ T PR @ 8 T 2
) wgH wwﬁaﬁiﬂ% AR T ACRADCI

() e H W@ gahg %ﬂﬁr@nﬁ%r‘hm%ww% wfeR T % WY el Sgedl
() el 99 % T1Y Seer o A & 8§ T T e

(IV) = ¥ e DC 9 Yarfed AT 21

=1 e & 57 4 W@ W |
(1) @ 3R @ @OR@m @) MWAV) @) @)IRAV)
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25. Consider the following statements regarding the Balmer series for the hydrogen atom (in accordance
with the Bohr’s model).

(@

It can be observed if we measure the frequencies of light emitted when an excited atom falls

to the ground state.

)
()
Which

1)

() only

It can observed as a sequence of fregzgmes with the higher frequencies getting closely packed.

It can be observed in any trans:hdﬁ a hydrogen atom spectrum.

of the above statement(s) is/are tﬁg?

\,(2/(11)0“1)’ _='=(3) (1) and (T (4) (@ and (1)

m@mmﬁww(wm%m)ﬁmuﬁmﬁmm«ﬁmﬁm

IfE TH S8 FhT T STt 7 S et s TR 3 et sveee § 7 W Sedteid et €, o 3
ST S THA B Iy

(1) fﬁﬁ%ﬁﬁﬂ‘l#@ Iuit % w9 § @1 w1 wahat 3, ForEd 5= safaal anow  erfues frere-af=ee @
|

(D) 9% TSI T % S 3 foneht s & S <1 e 2

IR

(1) w0

26.

H QA SH-9/A U W T ?

(2) e () (1) 3R (1) (4) (0 R (m)

An object approaches a convergerﬁem:&m the left of the lens with a uniform speed 5 m/s and

stops at the focus. Which one of the follswing is true for the image thus produced ?

\M It moves away from the lens with a uniform speed 5 m/s.

(2)
(3)
©

I

It moves away from the lens with a uniform acceleration.

t moves towards the lens with a non-uniform acceleration.X

It moves away from the lens with a.non-uniform acceleration.X

T I ARt (m)éﬂ#m@ﬂ@@/sﬁwﬁwﬁmﬁaﬂtm%aﬂimm
amwma?ﬁwmﬁnﬁﬁﬂmﬁﬁmﬁ@aﬁﬁﬁ I HYT T 2

@
2)
)
(4)

EPG (Physics)

TRHAIE5m/s ﬁﬁwmﬁi{
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lll
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28.

Two points are located at a distance of 10 m and 15 m from the source of oscillation. The period of
oscillation is 0.05 s. The speed of the wave in that medium is 300 m/s. What is the phase difference

between the oscillations of two points ?

e ¥ @ fiig FE: 10 m SR 15 m PR W o §1 e st 0,05 8 % aen 5@ M
ﬁ'qi’*‘lﬂﬂﬁTTSOOm/s%lﬁﬁﬁﬁgaﬁ#ﬁ?ﬂ??mwﬁWWM? o

\r,l:,scf‘ i1 2
) % ) 2?1? §f£(3) m [ 1 4 % o™ T‘; %%f; =
Which one of the following electromagnetic-radiations has the highest photon energy ?
(1) Microwaves (2) Infrared VT Al e
(3) Ultraviolet (4 Gamma rays
et ¥ & fore forge e fofieor & R 91 ol Wl fers Bef 82
(1) g8 A (TEE) (2) ST (T )
() T (TegmEEee) (4i —mqr fepat

A parallel-plate capacitor of plate area A and eraral:ion d is connected to a battery V. A dielectric
slab of thickness d/2 and dielectric constant K fully covers the area and is inserted between the
plates (touching one plate). The new charge on the capacitor is :

| =06
_ 2KegAV a
(1) would be the same as it was @) &+ | ‘qég
K+1 K+1
®) g @ =

T QMR- G, Frat @Rl &1 domwel A 3R 76 o9 3 gt d 8, T 920 V & 21 g 2
A d/2 3R wrEgdie K 91l T SRafes (SEl) ©ie, S X &6 Hi ghdl ¢, TR & aid 39
TR STl ST € F 9 T @i 1 Wyl el § 1 e W 7 a2

(1) v forem o, 3 &t e (2}7‘ :_'ji;g,gﬁ\;
el Ly
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30. An ideal fluid flows larninarly through a pipe of non-uniform cross-section. The maximum and
minimum radius of the pipe are 6.4 cm and 4.8 ¢m, respectively. The ratio of the maxlmum and
muumum speeds of fluid in this pipe is: .

ﬁmmmwmm(m-ﬂm)aﬁheﬁﬂwﬁuaamar)mﬁm%:ﬁas
srfran 3R =gad B AW 6.4 cm S ASlem ¥ | 39 ol H 79 Ht e @l =grem =l q

S ¥ : &y o
J(r( 9/16 Jzk/ 16/9 %) 81/256 4) 256/81 e :ﬁg
s‘__:} | .51; Mq’

it

31. Pressure being a scalar quantity. Consider%oﬂowmg statements.
()  Pressure is the ratio of force to area and both are vector quantities./
(II) Pressure is the ratio of the magnitude of the force to area.
(Il) Itis the ratio of the component of the force normal to the area

(IV) It does not depend on the size of the  drea considered.

""1!’
!

(V) Pressure could be anisotropic in a ﬂm&*at rest. x

(VI) Hydrostatic pressure transmits equa@n all directions. 0

r' u

How many of the above statements are true :

(1) Two (2) Three -
ﬁﬁ(&essme)@ﬂﬁﬂﬂﬁi@ﬁ%ﬁﬁﬁ?ﬂﬁf@ﬁﬂﬁmﬁaﬁﬁﬁﬁl

() <6, 9 3R A% H1 ST ¢ 3R S et A € |

(I) <, o & GRAT SR e 6 I & SRR & |

(I11) %w%mmﬁtm%aﬁmﬁiﬂm%ﬁﬁmﬁ;m@m%l
(V) agﬁanmnqémﬁ;mmﬁﬁuﬁm|

V) ﬁnmawmﬁaaﬁmmw(mmlc)am%|

(4) Five

(VI) wEgrefes gama (Hydrostatic pressnrgﬁsjﬂ femedi # M &9 | yEita g 2
T | o T W& B2 —=

=
=

Hs

o

-4 &

@ ? @ @ T (@ W (4) d=
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32.

33.

Google Play

For a monatomic ideal gas, consider following expressions, (Symbols carry their usual meanings,)
e

(I) CP - CV =R Lr

am /e,

(IV) C,and C‘, are temperature mdependenb

Which of these statements are true ? wﬁ
(1) () and (II) onlyy (Ifand (1II) only

(3) (T) and (IV) only X (@) (D) and (IV)

T TEREI ST e 3 foe Fretffan Rl T R Fi (S & g 34 €) |
M Cp—C,=R

@M C,/C,=1

(M) C,/C,=Y

(IV) C, 701 C, A R it T e ¥

=0 Y HA-9 FHA IS ? £

(1) 9 (1) R () @ F s

(3) F (1) 3R ) @ O k)

gl

Consider the two statements given below for the primary origin of magnetism.
Statement I : It originates because of existénte of atomic currents.
Statement II :  One of the reasons of magne_l?l:s;n is intrinsic spin of electrons.
Using the code given below, select the correct answer :

J}j/ Both the statements I and II are correct and Statement II is correct explanation of L.
(2) Both the statements I and II are correct and Statement II is not a correct explanation of 1.
(3) Statement I is true and statement II is false.

(4) Statement II is true and statement I is false.
ﬁaﬁﬁmmmﬁ%waﬁﬁﬁqmﬁmmﬁwﬁl
HATL:  Goohed il I IV YRS (atomic currents) 3?.341:@3 ¥ FHRI A B

HOT 11 ol 1 T T eI 1 Sfafifed o (intrinsic spin) ¥
= fgg M Fe (code)aﬂmﬂmﬁﬁwﬂ
(1) R RIS T § e wem 1, mﬁ@wm%l
(2) HEAIARI A T T AT T 11, WI F W e T F@ R
(3) HEITE € AR HAT I T T
(4) HATIGE & SR HT 17T B
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34.

35.

EPG (Physics)

A uniformly charged non-conducting thin spherical shell (radius R, total charge Q) is given. Which
one of the following could be the ratio of the electric fields at point r=R/2 and at point r=2R {that
is, |E@r=R/2)|:|E(r=2R)|} ?

THHAH F9 ¥ SER, Foles gae et (51 R, T Saw Q) fean man %1 fretfenfea 4 &
ﬂﬂ?—'ﬂT@,ﬁg:=R/2aﬂIr=2RT{ﬁ'ﬂﬁg 379 B Tehal € (19 |E(r=R/2)|:|E(r=2R)|} ?
, )
(1) 0:1 1 Oye 401 @ 1:0
O

O

oy .
Statement I:  For an object moving iﬁ=?plane, acceleration can be zero even if velocity is
changing. X

Statement II :  Velocity of the moving object may change direction without change in magnitude.

(1) Both the statements are true and statement II explains statement I.

#

(2) Both the statements are true but stﬁent II does not explain statement 1.

-

s false.

(3) Statement I is true, while statement

!

i

4) ' ‘Statement I is false, while statement T'is true.

=t

2 & E

wUTI: ol v | i et avg & o, 3 agem WSt @R g @ W
HAT I :  TIIHA S5 1 97 IR aeet o oft 7ot fewm see wehar 2

(1) 3 e e ¥ SN HAT 11, He [ L= F € |

ﬂ“
il

i
I l!lu

ST T S

3,

(2) < wHU A § SRHYT I, WA |

8

8

(3) EWIW%,WWIIW%

o

I.l“ i ﬂ HIL

(4) HUT WA T, TE(F KU I I %l

=
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36.

37.

Two mutually perpendicular forces of 6 N and 8 N are acting on a small box of 5 kg. Which of the
following statements are correct for. the resultant acceleration of the object ?

(I) 2.0 m/s? at an angle of tan=1(4/3) with respect to 6 N force

(I) 2.8 m/s? at an angle of tan=1(3/4) withr pect to 6 N force ‘ ™
(1) 2.0 m/s? at an angle of tan~"(3/4) with'respect to 8 N force ";., %
(IV) 04 m/s? at an angle of tan—1(4/3) WimPect to 8 N force =

Select the right answer using the code giveribelow : ¢ . . g;)
(1) Only (I) and (I} Oy (1) and (1) %
(3) Only (II) and (IV) (4) COnly (1) and (IV)

sNaﬂtaNﬁawmw5kg%ﬁﬁﬁmwwﬁlﬁ#ﬂﬁmﬁw*ﬁq
frefafad 8 @ FH-9 FU T8 872 =T

() 20m/s% 6 N ¥ T4 tan~1(4/3) F F07 W)

() 2.8 m/s2 6 N o % W&l tan—1(3/4) F H01 W

(I 2.0 m/s2, 8 N 9@ % TN tan~1(3/4) F H0 ||

(IV) 04 m/s? 8 N 9d % G&l tan~1(4/3) F A0 ||

= & T F2 (code) T START FTh Wal S T :

(1) e (I) 3R (1) (2) e (1) 3R (1)
(3) e (1) 3R (IV) @ = | ¥ (I e V)

A jug full of hot water gets spilled on a table: JE thkes some time to cool down to the temperature of
surrounding. Consider the following stateméntg in this regard.

(I) Water cools down at a uniform rate of coaling. X

(I) Water cools off exponentially in time. {7

(II) While cooling, there is a flow of heat from hot water to table and its surroundings. However,
there is also a flow of heat from the surreundmgs to water. Jx~ ;

(IV) Water loses its energy to surroundings through conduction and convection only.X

(V) Water loses its energy to surroundings through conduction, convection and radiation.

Which of these statements are true in this regard ?

(1) (0, (D) and V)X~ (2) (I, () and (V)
3 (@) (I and (V) X \% ) and (IV) ,
fereft o R ST Y T STt At R IR e € 16 ST S Seree <k A9 Tk ST B H FS WH T

¥ 139 " § frfafaa Fodil mfmm sl L2
() ¥ THEAM (uniform) ¥der <X @ 1 BT € |
(I) <Te §HY & WY = (exponentxal)"ﬁq’ﬁ'@ﬁm%l

(1) 3B i whwa % SRE T 9 ¥ AN SICITE YU FH oGS AR T H YaE el ¢ |
EA(TeR, STEYE & SR & T 1 S S H B TS A 2 |

(IV) Tt et e SR Here & Werm @ gt gl SR ¥ SR B A

(V) 9t =, WWW#W%@MWW%W@I@%!
T A PA-A T @ E? et
(1) (0, [m) 3R V) @ (I, @) 3k (V)
() O, @m R (V) (@) (1) 3R V)

AN
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Addazi

38. Consider the following statements regarding the Bohr’s model for the spectra of a hydrogen atom.

V

39.

() It will not be applicable to hydrogen in the molecular form, R v/
(I1) It will also be applicable to the spectral llnE's of helium atom.X’

(1) It predicts both the continuous as well hs dlscrete spectral lines,
Which of the above statement(s) is/ are true 7 - F

(1) () only (2) (Mand () - I(3 (Dand (I)  (4) All three
m@mm%w%mw%m%wﬁﬁwﬁf@waﬁmﬁmﬁ;
@ T EEET ¥ S w9 F o Al |

(@) T S Ty it S vEel W e g

(T) ¥ e T 3T Q1 THR B Weget Yt # Sfrsgam w €

I A A IH-TA TR GG E?

(1) 2 (@ 3R @ OFm@m @ R

A uniform circular plate of uniform de1151ty is plaCed in a x-y plane. Let its centre denote the origin

of cartesian coordinate system. A small piece of an irregular shape is taken out from the centre of

the plate and glued to the periphery of the plate in first quadrant. Thus, the plate has a hole in the

centre of the plate. Which one of the follownng statements would be true in this

regard ? =5

(1) The moment of inertia about the z-axis is fth:en increased and the centre of mass of the plate
is now in the second quadrant. il

(2) The moment of inertia about the z-axis is then decreased and the centre of mass of the plate
is now in the fourth quadrant.

(3) The moment of inertia about the z-axis is then decreased and the centre of mass of the plate
is now in the third quadrant.

\/@f The moment of inertia about the z-axis is then increased and the centre of mass of the plate

is now in the first quadrant.

@wmﬁaﬁwﬂaﬁzwaﬁﬁ@nﬁ%lwﬁaaﬂﬁqﬁ%&ﬁm%%(ongm)%
9 foa T 1 9 % g W T O, i SR & s Twel e, 38 < % IRy W) e
=gty A faen fean < 8139 WK, @z%%ﬁﬁmw%nwﬁwﬁﬁﬁnﬂ‘aﬁmﬂ@ﬁqmm

H&E B ?

(1) z-3% F 9t mm@aﬁw%ﬁﬂﬁzmw%ﬁw@a@mﬁ%l
2) -3 ¥ iE: o ST e T § oK WiE 1 FoAH Sy o <Y =gty § ¥
(3) -3 ¥ URG: SIS STVl ¥ TR § IR W H A g e el agafa § 7|
(4) z-3781 F URa: ST Y] 5 T € 3R e 1 SHHA F5 o1 Teal Jgafu A R

EPG (Physics) 17 B8


https://applink.adda247.com/d/uHd24maK7j
https://applink.adda247.com/d/uHd24maK7j

Adda2417 A

Google Play

40. A transformer has Np =2000 turns and Ns=100 turns. It is connected to Vp =220 V AC source. If
the secondary current is I, =5 A and losses are negligible, which one of the following is the primary
current ?

ZEwHT o wefi ¥ ¥ T e Np =2000 3R gifiaes Freeft % i ot dea Ns=100 ¥
gvpﬂzovAcsha whz,mmtmﬁfﬁﬁﬁ W1,=5 A % ol wiftml =og €, & Fefafea 9 3
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