UPHESC
AP

Previous YearPaper
(Physics)
22 Mar, 2022



v P Plukchme Ledunen(Tehmia! Bluwkon )
DO NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE TOLD TO DO SO.
Fxam Aats — X4-03-2033

2021
cobE : TETS21-44
SERIES SUBJECT:  Physics-II (Question Paper-II)
D Part-1 : General Studies  : (. No. 1t0 25
Part-1I : Physics-II : Q. No. 26 to 125
Time : 2.30 Hours Max. Marks : 375
Write your Roll Number In numbers L
in the box In words

To mark Answer use Black Ball-Point Pen only.
Candidate must read all the instructions before writing the answers.

You are to mark your answer on Answer-Sheet only. After the examination is over, handover the onginal
Answer-Sheet to the Invigilator.

IMPORTANT INSTRUCTIONS

1. Answer all questions. All questions carry equal marks.

2. The Candidate should indicate the comrect Roll Number, Subject, Paper Code and its Series on the Answer-Sheet, otherwise
the Answer-Sheet will not be evaluated and the candidate will be solely responsible for it.

3. This Test Booklet contains 125 questions. Each question has four (4) options which are given below the questions. Only
one option is correct out of four, You are required to darken the circle corresponding to the alternative which you consider
to be the correct or most appropriate answer in the Answer-Sheet by Black Ball-Point Pen.

4. Do not write anything on the cover page of the Test Booklet except Roll Number. Use the space for rough work given in
the last page of Test Booklet,

5. If you happen to find that the Booklet issued to you does not have all the pages properly printed or it has any other
deficiency, then you need to approach the Invigilator to get another Booklet of same Series and Code.

6. In this question booklet questions are printed in both English and Hindi languages. In case of any ambiguity in the question,
the English version of the question shall prevail.

7. Penalty for wrong answers :

THERE WILL BE PENALTY FOR WRONG ANSWERS MARKED BY A CANDIDATE IN THE ANSWER
SHEET.
(i)  There are four alternatives for the answer to every question. For each question for which a wrong answer has
been given by the candidate, one-third of the marks assigned to that question will be deducted as penalty.
(i)  Ifacandidate gives more than one answer, it will be treated as a wrong answer even if one of the ZIVER answer
happens to be correct and there will be same penalty as above to that question.
(iii)  If a question is left blank, i.e., no answer is given by the candidate, there will be no penalty for that question.

DO NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE TOLD TO DO SO.

2 < IRl o R wuieR 59 gRAPT & woH gS W BT |

[TETS21]-D Page 24 of 24




Part - L/%11 — [
GENERAL STUDIES (1 to 25)/ §Mg 348+ (1 ¥ 25 dF)

With reference to Parliamentary Standing
Committees notified in October 2021, which
of the following statement/s isfire correct?

I. Sushil Modi is the Chairman of the
Standing Committee on Law and
Justice.
Shashi Tharoor is the Chairperson of
the Standing Commitice of Information
and Technology.
Select the correct answer from the code given
below :
Code -

(a) Only1 (b) Only2

{(c} Bothland2 (d) Neither I nor?2

b

Fgeay 2021 ¥ sleNfad dwem wmh

wiafoal & wed |, Frfofed 4 ¥ s /|

HUT HEl & /87

. @[ W@ B e wifk @
peuEl gl #a) #

2. I UE el @ e iy @
ey Afdr 9w &

4 Ry T oo ¥ W8 SR @1 TEd

PISTT —

a%‘f_
(a) @ael 1 (b) @ad 2
() laR2zF @ aar1aTS2

2.  Which of the following Articles is related to Fferiaa sFqedal & 9 dFE oiEd @il
Protection of Life and Personal Liberty? AfGTa ] & EYEvT § Hetd 87
(@) Aricle 20 rticle 21 (a) agWT 20 (b)) 3IFHT 21
(c) Article 22 (d) Article 26 (c) aFfeeg 22 (d) sgHT 26
3. Which among the following *Articles has refafaa § 9 o9 9 31@? ¥ fagta=
Prowvision for the Election Commission? AGRT HT 9= 27
(a) Aricle322  (b) Article 324 (a) 3322 (b)) ITWE3IU
(e) Article 3_'_‘1%‘ (d) Article 361 (€) 3@5@3 152 (d) 3T 361
4. The Nobel Prize in Chemistry announced in sreean 2021 ¥ =ifYT e g & e
October 2021 has been jointly bagged by - ERES IR & g fastar € —
(a) Benjamin List and David MacMillan (a) donfaq fore aur efde fefhes
~{by" Benjamin List and Klaus Hasselmann (b) IR free T Toity dEaiE
(¢) David MacMillan and Klaus
(¢) <fEs Hpfer don ol FHerE
Hasselmann
(d) None of the above (d) =7 9 P T2
5. Which one of the following states in India has awa g4 Refy Rad 2019 & R
the maximum number of tribal districts as per fAefaea & 9 59 g 4 sonda Rt
‘India State of Forest Report 2019’2 T T TAY AE 57
(a) Nagaland {(b) Meghalaya (a) FARIAYS (b) HHE
(c) Mizoram (d) Manipur (©) foeirm (@ TR
6. Which one of the following rulers adopted the Frferlad # 9§ fba oo 71 gea—g—anar
title of ‘Hazrat —i — Ala’? I IUME GNOT Hi?
(a) Babur \jb/z"'xkbur (a) R (b) Haw
{c} Shah Jahan (d) Sher Shah (¢) YEwEl (d) NI
[TETS21]-D Page 2 of 24
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7. Who built “Garuda Dhwaj Pillar” at Besnagar 7. #eguce ¥ fAften © o 93w MEE F
near Vidisha in Madhya Pradesh? w7 f5ae gean or?
{a) Eucratides (b) Menander (a) Wgﬁgqq (b) fA=a=y
(¢) Apollodotus (d) Heliodorous (¢) ciSey @) ey
8. In which of the following river is the ‘Majuli 8. Fr=foRad # ¥ b =21 3% ol =g g
River Island’ situated? fRerey 87
{a) Krishna (b) Brahmaputra (a) @om (b) wEgm
(c) Godavari (d) Indus (¢©) EEd (d) ﬁrg
9. Central Hindu School at Banaras was 9. @IR® ¥ ‘Bl R= R @ o @
established by - Ut |
(a) Vivekanand @ Rawre e
(b) Annie Besant (b) i d¥FE g
A\_#" Madan Mohan Malviya () FETHET Ao g
(d) Dayanand Saraswati (d) <IFT W R
10.  With reference to the ‘Black Soil’ which of the 10. ‘RIS & wed § F=mr S BT G
statement is/are correct? & /87
|.  These are known as regur. 1. % WS & AW ¥ S o 2
2. They are rich in iron, lime, calcium and 2. T A, g, efewrm aiR e @
potash. TERal BT &
Select the correct answer using the code given A% Rt v 5 ¥ 98 IR @ gy —
below : xe —
(i:':e *'DnIy I B e ]
(b) Only2 &) P 2 !
Both 1 and 2 () Fo 2l
(d) Neither 1 nor 2 @ ar 1R a2
11. Jain Kalpasutra was written by - . 11. o9 HoagH B T B off —
(a) Katyayan (b) Buddhaghosha (a) SIAET (b) Ty
(¢} Nagsen (d) Bhadrabahu () = ET (d) wgarg
12. Which one of the following countries hosted 12. Fr=ifafam # & 5w 3w 1 seaw 2021 3
the 18® ASEAN - India Summit held in AT 189 anfaT—ana Rray 99eg o
Octnz;w HAqH! Pi7
(a) Brunei (b} Indonesia (a) ﬁ (b) SeHfmT
(c) Malaysia {(d) Thailand (©) ¥l @) wuive
[TETS21]-D Page 3 of 24
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13.  Who among the following is not the winner of 13, /FeaR 2021 ¥ =iy Wifye @& F9ar ReoR
Nobel Prize in Physics announced in October faviar Fr=ifafaa & & o9 a8 &

20217

(a) Syukuro Manabe {(a) Wﬂ‘l‘lﬁ

(b) Klaus Hasselmann (b) AT EFeH
(¢) Giorgio Parisi (c) Foraifsar i
(d) Benjamin List (dy e foree

14. In which year ‘Jal Jeevan Mission’ was I4. ‘e wilgd e fég ad amdy fgr =7
started?

(a) 2015 (b) 2017 (a) 2015 (by 2017
() 2019 (d) 2020 (c) 2019 (d) 2020
IS. Which one of the following is not correctly 15. F=fafad # & o s U8 gifea =&
matched? {4
(Provisions) (Sources) (sraE) (‘FEI’IT-T]
(a) Directive - Ireland 3
Principles of State G R o
Policy e @
{(b) Emergency — Germany (b) SO SYEY _ SR
Provisions i
(¢} Finance — United State () faT smamm ~ HIH I
Commission of America T
(d) Parliamentary — Britain @ v L
System :

16. Which one of the following is India’s rank in  16. #-a o™ YEee (adaE) 3 dof §
terms of the Human Development Index (HDI) 2020 ¥ faeg & <= & 9Ra @ Frafofag
among the countries of the world in 2020? ST = 9T?

(a) 129 (b) 131 (a) 129 (b) 131
() 134 (d) 101 (¢) 134 (d) 101
17. Who among the following set up a literary 17. F=ifefag § 3 faue R 4 ve aiftfas
centre (Bait — ul — Uloom) at Delhi? F% (dga—<Son) g fHar o
(a) Jahanara (b) Zeb-un-Nissa (a) Glﬁalm (b) @@%{m
(c) Gauhar Ara  (d) Nurjahan (c) 78T AW (d) “TooEl
18. What should be the minimum number of 18. Wﬁﬁmﬂmﬁﬁqﬁ&w
s ¢ d
E;{:ﬂp}:;ﬁ:;im:;nd seconders in the E‘_‘m%dentla] Y e < T
(a) 10-10 (b) 50-50 (a) 10-10 (b) 50-50
(€} 25-25 (d) 15-15 (e) 25-25 (d) 15-15

19. The portal launched in August 2021 to create 19. WRd 3 afod el & U™ SERY
a national database of unorganized workers in FT @ forg aFm 2021 # 3nvd
India is known as - gica & —

(@) E— Shramik Shakti (a) % — = ol
(b) E- Labour (b) ¥ — &
\_A E - Shram (€ % -3
(d) E—May Day d -3
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20. Who went London to plea before the “Court of  20.

21.

23.

24.

Z5.

Director” for the right of Nana Sahib to be
given the pension paid to Baji Rao [1?

(a) Azimullah Khan

(b) Tatya Tope

() Omar Pasha

(d) Rango Bapuji

Which of the following pairs is not correctly  21.
matched?
(Soil) {State)
(a) Alluvial soil — Uttar Pradesh
{b} Black soil — Maharashtra
\)ﬂ/ Laterite soil — Bihar
(d) Red soil — Tamil Nadu

Which one of the following pairs is not 22.

correctly matched?

(a) Shivasamudram - Kaver River
Waterfall

(b) Jog Waterfall — Sharavathi River

(¢) Vattaparai — Chandraprabha
Waterfall River -

{d) Dhuandhar — Narmada River
Waterfall

Which one of the following started ‘Lathi 23.

Club’ during the freedom struggle of India?
(a) Bhagat Singh

\/,(3{1]" Lala Lajpat Rai

(c) Bipin Chandra Pal
(d) Bal Gangadhar Tilak

Who is called the architect of Panchayati Raj 24.
System in India? :

(a) Acharya Narendra Dev

(b) G.V.K. Rao

c¢) B.R. Mehta

(d) L.M. Singhvi

In India, which of the following has the power 2.
to negotiate foreign treaties?
Parliament
(b) President
(¢) Prime Minister
(d) Speaker of Lok Sabha

aranTg B #1 € @E 9l 999 T g
B Ry oM &g "l @ fBw w1 e
TRFET & HH @ed i 7T or?

(a) arsieee @
(b) dreur @y
{c) FHY UrEn
(d) T AT
Frefefes g § & #4 wd yafrm a8
&

() (vr)
(a) widE Ol — 9T UEY
(b) et Ay — WERTS
(c) oewme Ad - faEw
(d) et g =

(b) ST ST IR 7T
(c) TECTNIE WU - oWl To7
(d) YIER Feuarg - THel TSt

FfofEd % 9 fas arde wdTa g9
T AR TSl dea’ BT I @) 5P

(a) w7 4

(b) AT AT9Yd I

(c) fafts o= uie

(d) 919 TIER fGas

AR ¥ YR e @rawe 1 B 5w
AT &7

(a) e T =T

(b) widl®. g

(¢) I IR HEar

(d) vd. um RHad

ad ¥ Mefelfea 4 8 feas g e
et oy aradia mer o o @2

(a) WHg

(b) Uy

() wEEEE

(d) SHE s
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Part - I/ #5/T — 11
PHYSICS-II ( 26 to 125 )/ fy@i-II ( 26 | 125 TF)

26. Quantum operator for energy is - 26.

(a) 1AV
(b) =—iAV

ol —ing
at
27. The Eigen function @, and the corresponding
eigen value o, or a Hermitian operator are
related by - T =
(a) AW =a,¥,
T AY, = o',
© AY,=a,¥;

Foit & fore e SifiRex 2T € —

(a) iRV
(b) —ihvV
© il

@) g2

ot
27. TE eHRE JiRex B ST Her @, SR
'Wgﬁiﬂﬁwmﬂﬁanaﬁﬁﬁiﬂﬁm
I & —

(a) AW, =¥,
® AY,=a¥
(©) AW, =a,¥;

(d) None of the above (d) =78 ¥ I TE
28. The output of a NAND gate is ‘0" only, if — ZB.Mf?b"\‘?f #vg (NAND) 7 &1 forfa daet a4l
AN 01500 g, o —
{(a) all the inputs are 0 0o = @) @i e 0 &
: k & -l 0 |
(b) all the inputs are °1 | .o o | B W e 1 &
(c) all inputs except one are ‘ﬂ‘.[ o) | © (0 U P B IT = B 00 B

_ 1 S i
W all inputs except one are “I’

29. A Zener diode is suitable for -
L/(xr)" voltage regulation
(b) current regulation
(c) both(a) & (b)
(d) rectifier
30. The quantum mechanical operator for the

momentum of a particle moving in one
- T o =
dimension 1s given by -

G §a w2

) =it
_ dx
© jpl
it
(@ _H 4
2m dx?

31. The Cut-in voltage for Ge diode is nearly -

(a) 06V

\=15) 03V
fc) 101V
(d) None of the above

(d) F B BreFR 30 Wi Py U E

29, AR SMlE SUgE Bl g —

(a) Pva F=m & fau

(h) a1 P & fog

(c) BMI (a) T (b)

(d) e s &g -

30. Ty R vl e @ 5 e %

W @ fre s FireT SifveR B —
@ irg

®) —in

© ins

@ &
Zm dx?

31, UF wEETH (Ge) SIS ® foy I

e &7 A1 ST BAT —
(a) 0.63dce

(b) 03d=

(¢©) 1013

(d) 37 | B @

[TETS21]-D Page 6 of 24




Dipole moment of a current loop is given by  32.

(where n = no. of turns, i = current, A=area of
cross section) -

(b) ngA
) Za
q

(d) ?n

33. The internal resistance of an ideal constant 33.

voltage source is -

\ A zero

{(b) infinite
{c) equal to resistance of load
(d) None of the above

Find its permitted energy - M- Jh

| ) 34 A l_g:]_n marble is in a box ll] cm across. 34,

£2 2
V‘Iﬂ/ 22 x 10 nﬁJuule Qﬁa‘-lr
(b) 55 » 10™ n? Joule
() 22 x 10% n’ Joule
(d) 5.5 x 10% n? Joule
The KE of an electron 1 In an atom s — 15 — 35.

m&“ ?\}j/h:ﬂf of its P\E/

%Eu: ) double of PE

ﬁ%l. {c) equalto PE

(d) thrice of PE

36. Which of the following is not the basic logic  36.

gate?
(a) OR
(b) NOT
XOR

(d) AND
- G e .
@ T;hn: g:fnund state Speclroscopic lerm f:}L_EL_ 37.
atom 15 -
R /'Q / i

el a~1 o & forg feyga argel grm (i@l
n= H¥ P =, i= UR, A=7 B
TReesd emma) —
(a) mA
(b) ngA
(© =A

q

(d) Za
wF ey e diew Mg &1 anwafle

(a) I

(h) I

(¢) s @ UfR & awEw

(d) ST H g i a2

10 948 & &fed § 10 IM A B AT
Sl I BRY —

(@ 22 x 109’5

(b) 55 x 10%n*gd

(e) 2.2 x 10%n’ &

d) 55 x 10%n* S

& uwHm A geaeE @ o Sl
2rfr —

(a) Rufs Twi #) amd

(b) Rerfda e &1 <) =

(¢) Rerfos wul @& qwew

(d) e ool #1 a9 0

&1 anfdees el H BIF—81 o e T
#?

(a) OR

(b) NOT

() XOR

(d) AND

Tcl vy & faw Preew smen #
R oIte o & —

(a) Py 13,1_ (a) Py
| (b) *py F : (b) 2py
| % 2/5 & _J" 3 & 2
\ © 2P 2P © 2P,
& l— Z
@ s 35 @ 2,
z q i

- [ o W= -

[TETS21]-D Page 7 of 24 A Al 4




38. When negative current feedback isusedinan  38.

amplifier, the output impedance-
(a) increases
(h) decreases
(¢} remains same
(d) None of the above

39. Which of the following cannot be a 39,
consequence  of  negative feedback in
amplifiers?

{a) Increase in bandwidth
(b) Increase in input impedance 2{

(¢) Increase in fidelity

(d) Increasc in noise
40. The force on an electron moving Wil!i‘ 640

velocity v = 2.5 X ll]“?mg"a in a magnetic 'l =

: E.)ﬂJrcm B = (10i - 6_)>< 10°Wb/m?,  is- 24
Uﬁ (e=1.6x10"%) 4 [-C
(a) 4.8 x 107% Newton !.g‘-t
VH{_ 2.4 % 1079 Newton ____-—-E"""'
(¢) 2.4x% 1079 Newton 21

(d) 4.8 x1071%k Newton

41. Match the following and choose the correct  41.

answer from code —

Physical Quantity MKS Unit
A Power 1 Henry
B Magnetic field ;2 Weber
C  Magnetic flux 3 Tesla
D Inductance 4 Wan
Code -
A B C )
(a) 1 2 3 4
4 3 2 =
(c) 2 4 1 3
(d) 3 l 4 2

42. According to Moseley’s law frequency of Ku.

line will be - [J_ ’LL

(a) ém{g
(b) Z(Cr72
3 ,[,P@' EL :!
M{%(‘Rf 2{
% i

Page 8 0of 24
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(a) @edl@

(b) Hedl &

(¢) o 3=

(d) 79 | B8 78

= # B9 UmE ® wOTES Bredd &
qfRur T TE 8 Hhar 27

(@) s deE ¥ oy
4!1:- el afcarer % afg

=lc) fheferd) 4 9f

(d) = gl
V=25x10°1 H/¥ I § gEIH &

«B = (10i—6k) x 10 dR/A2 §
gicl geldgld W OeF 9l dd -

o Mle=1.6x101%)
lama} 4.8 x 10719 =ge-

(b) 2.4 x 107" =geA
() 2.4 x 1071k =e=
(d) 4.8 x 107 %k =e+

Frfafaa @ yafea &% T 3 98 S
T Y —

Hiftre wfd MKS A6
A wfdE 1 &
B TEaM &89 2 IR
C TEdy gdaed 3 THa
D WRed 4 dfe
& — :
A B g D
(a) 1 2 3 4
(by 4 3 2 I
(). - 2 4 | 3
@ -3 1 4 2

42. & fF Ko Y @
m@‘?ﬁ_ R s

al lep?
( - CRZ

(b)- ZcR72
3

() “CRZ:
@ >crz?

S
Dim vk —_—
R § 34




43. Energy levels of a particle of mass ‘m’
confined in one dimensional box of length

2a’is- o
nin?h? ~'1nE_ ﬁl R‘L
Bma?
(b) n?n*h? R.L mtﬂ,}
4ma* 4 a
() m2n2a? L

1ya
Bma itk
(d) nin?h? %Fm_

4ma
44. The process of nuclear fusion can be best

explained by -
(a) Bohr model £

LT Aiquid drop model
’)  Shell modelx

(d) Sommerfeld model

45, Vibrational spectra of digtomic molecule
falls in region -
(a) Far infrared
{(b) MNear infrared
w Ultra violet
(d) Visible light
@ The number of fums in primary and
secondary coils of an ideal transformer are
200 and 100 respectively. If this transformer
15 used in a half wave rectifier and the peak
value of the ac voltage applied across the
primary coil is 314V, then dc voltage
produced by half wave rectifier will be -
(a) 70V

(b) 100V
(€) 200V
(d 50V

nn""ﬁ L/hl-

—Tmal
43, ‘22 O=E & qas’éaﬂu 9q ¥ 9= ‘m’
TN & B B ol TR £ —

{a} .rr?. n 2 ﬁ.2
8ma?
[b} mendhd
4ma*
(c) m2nih?
8ma
(d) =*nn?

4ma

44, o fAgves @ ubkm w1 g
HHSRT oIl Fhal & —
(a) IR Hisad 9
(b) TRA T Higd W
(¢) ¥ Atsa
(d) WTes Hige |

45. fEuwmofas oy &1 9 Wagw e A
o a3 # e
(a) TR AT
(b) TrPHeas @D
(¢) TR

. @) T EEH

46. TH IS TREHER @ e IR Bdas
Feforgl § FHAer 200 720 100 WX &) afE
59 CIOBR @I U6 SHGTHR] § Sudr
fdar S o gRifAe Bl ® Wi @ 4=
Tl HRT BT BN 7 314 dlee 8, dl
FTEHN FRT UG SLHL diees &1 99
T —
(a) 7073
(b) 1004
(c) 200dTe=

(d) 503ce

47, Davisson-Germer experiment gives the proof 47, SRETT—9% YART FHIT Sl & —

o Agr—

(a) particle nature of waves
(b) uncertainty principle

\/{t‘)’ wave nature of electron

(d) speed of light

(a) T & FOT UPha B
(b) sHBua & fera &
() Soldgld & TR Ul bl
(d) TP B T BT

[TETS21]-D
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48. When yrays fall on heavy substance, 48. Sid y-feelt frel w8 g w ARl £
electron and positron are produced, the Torer Td difage Swafila B | ¥
phenomenon is known as - AT F FEd B —

(a) ﬁ—dcca}' (a) B_m

{(b) Meson production (b) HrEr SEaEd

(¢c) Cosmic ray (© s B
L/‘(E}A Pair production @) T SE

49. The difference of wavelengths between D1 49. WIfsaH Weed § Dy & Dy ¥ ® 4

and D> lines of sodium spectra 1s - a, 36 aorey § aFaN BN —
(a) 10A (a) 10A
(b) 8A (b) 8A
L4 6A © 6A
@ 24 @ 2A
50. The mass of photon in motion is » 50. Tfadiiel BiEH & 79 8 —
Ll B h'\f — TNC (a) bv
= ot
b M o A, (b) hv
C _...--""E:{ =3 c
() E © &
2 A
(d) Zero (d) =
51. The ratio of the energies of hydrogen atom in 51 EESoE WEN] $ W U9 g Saiferd
B-6 its ﬁrst and second excited state is - & ¥ Holl BT U BN —
5 @1 B ”,,L.: @ 1:4
M (b) :: ,.-- 53; (b) 4:9
L 9: (€) 9:4
(dy 4: l (d 4:1
Find the expectatmn value of position of a 52. fedt w1 @ SERem @ wEl AM F6
particle whose normalised wave function is - FRT e TEFEB TN Ged § —
‘F{x) = Ne—{xqzﬂ]ﬂh : "F(K) ¥ Ne_{lefz'ai}+ilm
(@ <= (a) <=2
by <x>=k b) <=k
() <x>=hk (¢) <>=hk
) =t _ @ <x>=0

53. lan case of a tansformer mutual 53. e TFEBEY B WEE (L) T
inductance (M) between primary (Li) and il (L) @ 49 s Wad (M)
secondary (Lz) is - BT —

(a) Say (a) et [ P
e -
b) o _ [l m |
M=K L M=K =
\/‘ﬂ/;"': K-NIL:L.LE “:} M= quf]..up Lz
@) M=KJ12.13 @ M=KJI212
[TETS21}-D Page 10 of 24




Cooper pair has, electrons of - 54.
(A)

equal and opposile momentum_
(B) equal and opposite spins
(C) spins not equal

Which of the above statements are true?
(a) Only (A)
(b) Only (B)
() (A)&(B)
d) (A)&(C)

55. According to Heisenberg’s Uncertainty 55.

principle, a quantum state with infinite life
- " * -—___-_-_H.
time implies that the state has - {1

— - A= A
W Zero energy AE 3 2 A
Exact energy e =

(e) Finite energy with negligible width
(d) Finite width

56. LED made using GaAs emits radiation in - 56.

il Visible region

{hj' Ultraviolet region
(¢} Infrared region
(d) Microwave
57. Correct relationship for Hall coefficient for 57.

ymn‘s 18 -
- {ll]' RH = =

_E;']x

(h] I'-'tI-I = _El':']x
(©) Ry = —BEy)x
@ R, = —Fn

B. Jx

58. Faraday law of eléctromagnetic induction in 58,

_yniw:rsa] form is - ﬂs e B/é
@ divE=+ 2
0

—~a) divE=*%

BN TH W, elani e & -

(A) oRR U9 fauda waw @

(B) =viE¢ vd fauds fos &

(C) e Ras &

TR H B9 HUT T &7

(a) @9 (A)

(b) @ad (B)

(¢) (A)Td(B)

(d) (A)TE(C)

e & e @ Rierd @ sER,
U = Wilgd dlel &1 dved o ST
WH e T ¥ |

(@) I Sl @

(b) T Fol @

(c) -Foa =g & fAfdea st
(d) FifEgg deE A

GaAs ¥ &1 LED o swafsfa o
2

(a) &= A

(b) TRET & F

(c) &% &9 H

(d) HIgHIdT &7 ¥

geldeHl @ oy &fd e @1 Wl W
& _

@) Ry = "E—T;lx
(b) Ry = -Eé{’lx
(¢) Ry= —BEy]x
@) Ry = _.;_'L

RIS B A graei vl P, amsite
w00 E -

1

b vv=-2L

Eg
© culE=—28
at

@ 74P
c.'urIH—]—f-ﬂt
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emerging from the Lyt!ﬂu‘
¢ﬂ,ﬂ{al 45k g BJJZK
6l = %”}} gBRE

Zm
Bl s %( '
im 1,.-
(d‘] q.-'H_IRZ J"mg J
I

Il-— h Frr ¥ = . =
|
|
‘ 59. The binding energy per nucleon is maximum 59, fra Tfye # 4o ol wiy fewdi
‘ fm; nuclei - afermas Bnf?
| A *Fe (a) *Fe
[h} :MPh [h} EﬂEPh
o He () “He
{d:' H”Mﬂ {d} lﬂ]MD
k 60. If a particle has wave function ¥ =ax 60. IE x=07H x=1 @ 419 5l s &
between x = () and x = |, find the expectation FH Bod W =ax g a @ & Refy &
value < x > or the particfe position - AUETT | & —
(a) o AT (a) a°
) = J P*‘f’ (b)
4 o ) 4
= o RIC ‘ﬁ( . 25 1o =
%
AT 5‘-2 > o> 3 I{d) 22
T4 E" = Eé 4
61. The commutator of two operators A and B is . 7 3ifNeY A AR B @ sREex ®1 uRHiNa
efined as - o w1 2 —
{al [A, B]=AB + BA (a) [A B]=AB + BA
) [A B]=AB — BA v~ ) [A B]=AB - BA
(¢ [A B]=AB x BA (¢ |A B]=AB x BA
(d) None of the above (d) T 9 P T8
62. The isospin is conserved in - 62. SZEITE HefEE B 8 -
(a) Strong and electromagnetic inter- ' (a) Woda Ud faga @@ oM
actions foram
(b) Electromagnetic and weak inter- (b) fE@ gEom 4 TR el
actions fopam 9
(c) Weak interactions only (¢) dde FHGR Y fbar A
(d) Strong interactions only @) T W e
63. The maximum kinetic energy of the ion 63. WEddlgd H dEX FH Tl AT B

(a) 9=
m
(b) B8R’
Zm
(c] qEBZRi
2m
{d] QZBZRZ

64. A circular coil ul radius ‘T’ carries a current v e @1 e qaeR Heal oA awn
and the magnetic field at its centre is ‘B’. At 78 W & ® Bw W gEoy &3 B #|
what distance from the centre on the axis of @g@ﬁ B B 9 I3 W Haan 'eéﬁ i
coil, the magnetic field will be B/8? TSI &3 F1 B EHTT?
(a) r Eh % fa)
(b) 2r (b) 2r
(€ +3r 3@ © +3r
(d) 8r (d) 8t

[TETS21}-D Page 12 of 24




65. The magic numbers showing greater nuclear
stability are -
(a) 2.8,20,50, 60,126
(b) 8. 18, 50, 82, 126
(c) 2,8.20,50,82, 126
(d) None of these

e

66. The de-Broglie wavelength of an electron
accelerated 10 a pmenual d]fremnoe uf V volt

15 -

(a) 12:5 _____ W 5 u
o s ,._,,v eV
z e
(c) e

hv
g
V2mkT
@ _b_, 2meV

vamV

67. The current through a pn junction is given

by - e
(@) I=1Iy(e®V/%T+1)
gnﬂ 1= 1 (VT £1)
(€) I=1Io(eV¥-1)
(d) I=Tp(eVXT-1)

68. Which of the following is false?
_'_____——q-'
(a) A.l=A
\/(-b‘)" AB=1
(e} A+A=1
d A+l=1
69. Atnormal room-temperature the band-gap of
GaAs is approximately -
——
(a) 0.75eV
1.15eV
(c) 090V
(d) 143eV

o | - 2

70. Faraday's law relates electric field E and
magnetic field B as -
= R =g
@ ¢ E.df=-=] B.d3
) § E.dr=- B.ds

65.

66.

67.

68.

69.

70.

e e fermr @ oy wgg S@
g_

(a) 2.8,20,50,60,126

(b) 2,8, 18,50, 82,126

(© 2, 8,20,50,82,126

(d) ¥ 9§ B TE

vV dee favak w @R goEgE &l
SI-ANTel TRTeE] & —

(@) fizs i
(b) |10
= A
(C) hv
+ZmkT
(d) h
VZmV

g, T ¥ yaied SR 1 4 S —

(@) I1=To(eV/XT+1)
) 1=l (" +1)
(© I=Tp(e*V¥1)
(d) I=Io("™ -1)

fre 9 FH— T 87

(a) A.l=A

() A.A=1

() A+A=1

d A+l=1

YW eI & a1 T GaAs &1 Sl
FeNTe ST BRI —

(a) 0.75eV

(b) 1.15eV

(c) 090eV

@d) 143¢V

dvR @ fr figd 8 E vd grae &
Eﬁﬁﬁﬂ%m%—

@ ¢ E.di=—3[ B

® ¢ E.df=-J B.ds

© ¢ E.di=1f Bds © ¢ Edr—-—j' B.d8
(d) ¢ E.df= [ B.ds (d) $ E df = [, B.d2
[TETS21}-D Page 13 of 24
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71. The total induction of two coupled coils in
positive coupling and negative coupling are
1.6 mH and 0.8 mH respectively. The value

“of mutual inductance will be -

@ 02mH o 4. — ]
(b) 04mH o :t__f A
(¢) 4mH A =

{(d) 2mH .

72. Which of the following reaction is permitted?
(@ p—on+et+ b =
b)) p-oet+v +
(¢ pont+y 4

\/(«ll’)/f}—i-n—ﬂf-i-nﬂ

73. Which of the following gates is universal
gate?
(a) XOR

\_-7T NOR
(c) NOT
(dy AND

74. The short wavelength limit of X-ray depends
on - '
(a) Nature of target
\/.Eb‘)/ Potential applied on X-ray
(c) Nature of filament
(d) None of the above

75. Sweep voltage used in CRO is of type -
(a) Square wave
(b) Rectangular wave
Sawtooth wave
(d) Sine wave
76. Which of the following can produce

magnetic field?
(a) Capacitor
(b) Electric dipole
(¢) Diamagnetic substance
\_~Ad] Time varying electric field

71. < gHa seferdl &1 garere goE Al
FOTHE THA 4 G Wed HA%: 1.6 mH
1 0.8 mH 2 | R IR& $T A9 & —
(a) 02mH
(b) 04 mH
() 4mH
(d) 2mH

72. = ¥ o= afafrar w=E 82
(a) p—on+et
(b) p—et+v
(c) pont+y
(d p+n—-m +n’

73. = ¥ s T e e 8

(a) XOR
(b) NOR
(c) NOT
(d) AND
74. X -fowen & B aee W R e
3 _
(a) @& P ASN W
(b) X -f&wor zg@ & fvg wR
() fremre & gsfa =
d) = H B T8
75. AR ¥ yHd dieedl &1 W0 2T @ —
(a) TATBR TR
(b) RTRPR T3
(c) SIRTGT a9
(d) a1 &=
76. == # 8 o1 RO &3 AT S Hhal
87
(a) WaRA
(b) foega fegm
(c) wfgesE ger
(d) w99 oRafia faga &5

[TETS21]-D
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7.

The existence of discrete energy levels in Hg
atomns was established by -
(a) Stern Gerlach experimentShoa~

(b) Thomson experiment

\_/‘ﬁ”ﬁ'ank and Hertz experiment

78.

79.

AT

81.

M2

12
S

(d) Rutherford expeniment oL 2\

Spin of Boson is equal to - |

e
{a) positive intege{/n 4
(b) integer

() positive integral multiple of >

v

(d) any fraction i

An electron is injected into a region of
magnetic flux density with components of
velocity parallel to and normal to the flux.
The path of the electron is —

helix

parabola

straight line

(b)
(€)
(d)

In a waveguide which condition will always
hold good?

(a) Phase velocity =c¢

(b) Phase velocity >c¢

{c) Phase velocity <c

(d) Group velocity =¢
If S0kV is applied in an X-ray tube, the
minimum wavelength for X-rays will be

circle

nearly - ,q. Yy A‘ ___I,__.-l':f'_,
(a) 3nm v
() 2nm So &9 |
€] 02A oy B
d 24

According to modified Ampere’s law -
\ﬁ/ curl B = g Gﬁ'ee T Id]
() curl B =y ﬁfree = Td)

© curlE = o (firee +Ja) »

(d) culdE = g Gl'l'ee r idj}’

Mo T )

e

i b

80.

81.

82.

g & ey A it St wd B sk
fore warr ¥ faag gsn?

(a) T TAIE W

(b) offaE= wET

(c) W UF Tew wAM

(d) YEUHTS yAm

drat= @ RaT avEw @ € -

(a) “FTES PIiD

(b) oI

(e) %mm*ﬁrﬁﬁw

(d) @8 B

e & gAY S W &, foret 4 aaad
vergE @& WAR U9 ongdg fRem # 2

Tolag ®I YT T -

(a) FSTIAT

(b) TRIEATHN

(¢) W v

(d) o

' e dags ¥ P TG S AN] BEI?

(a) Hal 9 =¢

(b) el T >c¢

(c) Fal 91 <c

(d) THE 947 =c

e Xfrwer uREfesr W S0kV fe
e & @ Sa X-feen &t e
TS ST B —

(a) 30 HL

(b) 2= .

(¢) 02A

d 2A

e iR & Fad & SR —

(@) curl B =y (_T[rne +14)
(b) curl B =y, Ufrea o Td}
(© eurl E = tto (Jiree + Ja)
(d) curdE = Ko Gfree _Td)

[TETS21}-D
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83. What is the value of Compton shift? 83.
(a) (1—cos@)
S
(b el Sy cos®)

AT ;&(1 ~ cos@)
@ 21— cosp)

84, If a charge “Q’ is placed at the centre of a  84.
cubical box, the value of total flux that is

(=== ]
coming out will be -

A 2
Eg
b L
(3=

)
9&g

d 2

i
&

£

85. At low temperature the lattice specific heatof ~ 85.

3

solids varies as -

T ﬂ‘.{' IVBI\/—"
by L
=
e o T
d 1
T

86. Match column-I with column-I and select 86.

the correct answer from code -

Column-1 Column-I1
A Matter wave X-rays
B  Electric chargey”_2—Rutherford
C Bragg'slaw 3—biffractiom
D a-scattering 4 Quantized
Code -
A B & D
(a) I 2 3 4
(b} 2 3 4 1
(c) 3 | 4 -2
B ik 1 2 H

87. The Clausius — Mossotti relation holds best 87.

for -
Solids
(b) Polar molecules
(¢) Gases and dilute solutions
{d) Concentrate solutions

Hiee Bge & |5F @ se
(a) (1— cos®)
(b) #(1 + cosd)

(€) ﬁ(l — cos@)

(d) anc{l—msiﬂ)
oy Y Q TeR Ufewm & dw o @
T §, O 9EY 9] o ardl §e Feed

i

(a) &
£

(h)y 2
By

) 2
9gq

) L
3

o o0 R O % Olae o G He
agerdl 5, U0 —
(a) T°& FTER
b) =B FgER
(¢) T® IFTER
(d) %Eﬁ{-ﬂ@"ﬂﬁ

-1 F w19 e o o 9 |8
T U N —

-1 w-I
A T WA 1 X—fdvm
B fEgamm 2 OIS
c #w e fmm 3 faadw
D o—u@mE 4 P
g ;
A B L D
@ 1 2 3 4
(h) 2 3 4 |
© 3 1 4 2
(d) 3 4 1 ¥

FET—HEE] W ad T AT
gl & —

(a) IWH

(b) gdr @i A

(¢ i vg ave el |

(d) wrs Reg |

[TETS21]-D Page 16 of 24




88. Zero point energy is consequence of -
0(‘ (a) Particle nature of the waves
(b) Wave nature of the particles

(¢) Relativistic mass variation

Energy at temperature 0K

89. The mean value of position (x) for an electron
in the ground state of hydrogen atom is
(where ap is the Bohr radius) -

fa) <=x>=a2a
20)

h) <x>= =

. 1
{L} {J{'} = Eau
3

d <x> ~ag

90. The hali life of a radio-active element
depends upon -
(a) Amount of element present
(b) Temperature
(c) Pressure
None of these

91. The mathematical statement of Gauss law in
electrostatics is -
) divE=L

Ep

(®) cul E= &

£
(d)

= JB
curl E = ——
it

92. Fordetection of light intensity, we use -
e
{a) LED in forward hias
(b} LED in reverse bias
(c) Photodiode in forward bias
\_tér” Photodiode in reverse bias

93. Selection rules for pure Rotational Raman
spectrum are - e
(@ Al=0, £1
(b} AJ=0, £1
{c) Al=0, £2
d) AJ=0, £2

88.

89.

90.

91.

92.

93.

¥ fag ot uRemm & —

(a) T D U UDM B

(b) Il & TR UPHh HT

(c) HME geHE aRadT &

(d) 0K a9 W= Sl &1

BIESIa URHIY] & fas srawen # geEi
@1 Regfa (x) &1 sirga 59 BT &

(W apdR Prour &) -

fa) <x> =3

b <x>= %aﬂ

(c) {x}:-:_au

(d) {x}:%an

[l Aea-—gfica o@ @ ag ey iz
FYT & —

(a) TUNYT T B AEF W

(b) T WR

(¢) THE W

(d) =z I &3 78

 dga wWifter d e @ Fam @ ahcdy

FUF BAT —
(@ givE=+%
£

Y diEdr & he & e sw soanr
T B — :

(a) 3 sif¥a % LED

(b) @IeRA AMA # LED

(¢) 3T AT # FeeER

(d) =Iopd AT § BEISHS

% goil v wWagr B uaE A E —

(a) Al=0, £1
(b) AlL=0, £1
€ Al=0, +2
(d) AJ=0, £2
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94, Bohr magneton is given by - 94.

eh

Z'I'Ell'l

(d) g = _eh

H'T[!III

95. In a solenoid, magnetic field is maximum 95,

its centre
its ends
(¢c) away from it
(d) None of the above

For a lm long solenoid,
J=5 Amp, then calculate ‘B’ at ifs centre -

e w 1
(a) 3.14x 107 Weber/m? ¢
(b) 3.14 Weber/m’ SemK
(¢) 3.14 x 10> Weber/m* 1'"“" .--'
@ 314x 107 Webega?  GAT 1 |

97. The elementary particles responsible for 97.

holding nucleons together, within atomic
nuclei are -
{a}) neutrinos

(b) leptons :

(c) mesons

\/{td’}" gluons

n-type semiconductor is obtained by doping  98.

of Germanium with impurity of-

if _n=500_ 500 and  96.

R HHEH $ U B —
(a) — &
He = 4mm
(c) g = }
{d) s = ;h

s o=t § gEeE &3 s s
s

(a) TOd &% W

(b) =99 &R w®

(© THH

) T 9 PR T

191, o aftfere & fom, afe n=5001wd
I=5 tHiR B O 39 W= H BT @ "
Sd BNT —

(a) 3.14x 107 dgv /42

(b) 3.14 99 /%12

(€) 3.14x 107 g8 /12

(d) 3.14 x 107 392 /A1 2

T A D HAER MG BUT B TH
TRl TEY gl YRR $ & —

(@ =g

(b) w=H

(c) AE=

(d) eI

wteE # e agfE &1 SifdT | n-UeR
T FEAeE WA BRI —

(a) Aluminium 3« (a) TegMTEA
®) Indium T (b) SFeuH
(¢) Arsenic A (¢) oTaf®
99, Which of the I'u]luwingw_gmcl? 99, 4= # Ta1 Wel 98] &7
; D =
@ TxBmn(i+3) @ 9x5=((+2)
(b) ¥xB=y, (b) ¥xB=p,
(© V.B=0 (€ V.B=0
[TETS21]-D Page 18 of 24




100. Radioactive substances do not ex_ig_— 100.
(a) o-rays
() Prays

(c) Pmu:mns

\/d']/ Prntnn«:

101. On inserting a plate of dielectric between the 101.
plates or a parallel plate condenser the stored
energy is increased by 3 times. The dielectric

EVQ'J,— constant of the material i js - A %
1 .-"'
£ = _ G 1 g
£y § G 51 (.
29 ﬁl(c] 9 = .
Lo Ej, L W
j '?.’.:# = e e = !
’3¢ l]%r Which of the f{}l]:l’.}Wll'lg is used for gre_nf_r_a_t_l_un 102.
z % of pulse?
¢ {aﬁind&
(b) CRO
\/(f'f' Multi vibrator

(d) Transformer
103. Which of the following mesophase of aliquid 103,
crystal can be used as a temperature sensor?
(a) Chiral nematic ——
(b} Nematic
(¢) Smectic A
(d) Smectic B

104. Avalanche effect occurs in a pn junction, 104.
usually when -
(a) depletion layer is thick

(b) depletion layer is thin

Mith highly doped p & n sides

{(d) None of these

105. Fermions with % spin and non-zero mass are 105

called -
(a) Bosons «
(b) Hyperons

¢) Quarks
(d) Cascade particles

—

Yfegmfdes yer Icafoid T8 Fed —

(a) o-fdRo

(b) B-feor

(¢) difegH

(d) wrEH

U TR gl B 9iE@ B se W
qUEIRE St & A 96 ol © | 9erl &
qRideg s & -

(a)
(b)

(c)
{d)

= # BiT— SUGR WA I B
# yeEd B 7

(a) SHE

(b) Hraman

{c) Hoel T=EER

(d) TFIBHT

gg fea o A9 4 o9 wWow @

el WD o = ] e

| ARI-A= B Ve WA BN HEd 57

(a) SIS AHICH

(b) Fmifes

() s A

(d) wfdTs B

Eili e M T 1o e e | A R G

oy —

(a) e Ud Hid) 8 W

(b) O U TeAell BF R

(¢) 9. w9 vH &3 # afFw Sty €9
e

d) 9 ¥ P 78

s o e - e ca o 8,

FEATT & —

(a) 9nETE

(b) EEHEA

(c) @@

(d) Fass B
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N@ﬂ

as -

ARG

are electric displacement,
eleciric field intensity and polarization
vectors respectively, then
relation is -

their correct

\/‘"ﬂ ﬁ=auﬁ—ﬁ

(€0 D= EU[E—]— P

{d} E=E[‘,E+ﬁ

For angular momentum operators value of

Je,J]is=

(symbols have their usual meaning)
(a) -2hl
“'.l} 20 1z

':L‘_} ft J:

(d) ial;

109. The value of displacement current L; is -

WE" ar

a8
Ep E‘
dE
Ho e
aB

Ho 72

dE

(a)
(b)
(c)

N AND

106. The output of a ’\IUR gate can be rcpn,\ented 106.

A B

107.

108.

109.

110. Expectation value of the distance of electron 11ﬂ

>

=

A =
111. (“dlculatc Lande g-factor for state \°Ps -

from the nucleus i in case ( of ﬁydmgcn atmin

15 -

i{a} 2 5 f
fh} an - .?
© 3, =
(d) Eﬂn ’, R =,

_—
_—
g

A §

)

Us NOR 7ie & Frlg aaa & 9ad & —

IrF'q’DEQEf P sor dea favenyy, fgm
&3 dima w9 gav wley € @@ s an
T & —

(a)
(b)
(c)

E=EDE_T£
E=Eﬂ(-§‘ﬁ)
E:EDE‘F?
W‘IHWW@E‘%{Q[L,HHHH
:_

(el & wrT oot §)

[3} -EJEIJ?_

by 2hI

(€ hl,

d) ihl,

faeme a7 1y &1 a9 B 2 —

(a) 8
Eo 5

dE
Ho 5t
B
() Ilu?j‘t'
@ g%
BISEIOH WA & Toigg & Tihe § ol
aﬂﬂ?mfi‘ram:r%—
(a)

(b)
(c)

(d)

(b)

m]'&’mlﬁg ol
(=] =

"111 JaRT *P: B o O g-uE @Y qoR

2

x@ |

(a) 2 j(d.{] +4(4-‘fl)~—z“f‘f|')'tﬁ
ja e 240
T 1 2 _ e
+ 28 w3 taXs @ i
] W
D e XY 3
ETS21]-D Page 20 of 24
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In nuclear reactions the conversion of - 112.

(a) Mass only
(b)

(¢) Momentum only

VLEI’)‘A Mass, energy and momentum

113. Which of the following cannot represent an
appropriate wave function, A & o are
constants?

(@) Asinox_.
(b) Acosox,
A E_mx w 2

] -

Ae™ |

&

Which of the following is correct?
(a) [L*.L.]=20 and [L;,Z]=0
() [Lx.Ly]=0 and [L*, L4 =0

112.

Energy only

113.

o

-

(c)

114.

(¢) [L?,L,=0 and [L.,Z]=0
L= e P =1

1 dB corresponds to change in power level by 115,
(Givep 10°1 = 1.26) -

h/m/q 50% clﬁ”l ﬂ’“‘
(c) 26%
d 12%
(a) Wau

\)Iﬁ/' Wat[fmcteﬁ}
(c) Watt - meter

(d) [Lx,Ly]=0 and [L:, P.]
(b) 35%
116. The unit of poynting vector is -
e R D
(d) Newton

117. The dominant TE mode in rectangular wave 117.

ouide 1s -
+~(a) TEu X =
(b) TEzx : fj?ﬁ_

(c) TEum _f______--""
v (d) TEw p 0 ?.5'

y 1

118. A transistor having o = 0.975 and negligible 118.

reverse saturation current is operated in
Common Emitter_configuration (CE) mode.
—~— I Ig=250pA, Ic will be - - I--f-
™ @ 1045mA S?f .
59415 ® 1015mA Le==2"2 H:(es-"ﬂ

-.-=-"'""-

116.

ey AT § oiafta g 2 —
(a) Taa GEEH

(b) Haa FHull

(¢ ac waT

(d) TEEE, Foll AR HaT

fret 3 ¥ B T W T o B
zotar € A a0 o FEas &

(a) Asinox

(b) Acosox

(¢) Ae '™

(d) Ae™

f=forfaa 4 s9— W 27

(a) [L?,L=0 3 [L,.Z]=0

(b) [Lx.Lyl=0 3% [L2.14]=0

(€ (L2, LsJ=0 3R [L., k’i—u

(d) [Li.Lgl=0 3R [L. Pl =ik

ldl}ﬂ‘gmwﬁﬁﬁ?ﬁqﬁaﬁﬂs‘m% |

(fam & 10°' ~ 1.26) — j

(a) 50% d
() 35% 3

() 26% 3

) 12%

HigfET 992t &1 79 & —

(a) dIe

(b) die /e

(¢) dE — #Aex

(d) g

HEABR ¥y fEifed § ugE TE fam

(A1) Bl & —

(a) TEu

(b) TEx

(c) TEw

(d) TEw

T SR B [l a=0.975 & e fawda
W €T T 8 | §HD] IHAME Soauid
=g (CE) T & wapr fear 7 & o
[p=250pA B, @7 Ic &1 91 B8 —

(@) 1045 < vfmRR

(b) 10.15 fAelt ofgaz

(©) 935 el v

(d) 9.75 e ufpR

9.?5 mA
'-:J . '? S ,
[TETS21]-D _E_Q, Page 21 é;.fz:t
A Lo *’.Tp




	Template for PYP PDFs - Acrobat PDF - 1st page - Black.pdf
	Blank Page




