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1. A printed page is kept pressed by a glass cube (n = 1.5) of edge 6.0 cm. By what amount

will the printed letters appear to be shifted when viewed from the top ?
(a) 1.0cm (b) 1.5cm

(c) 2.0cm (d) 2.5cm

2.  Light from a point source in air falls on a spherical glass surface (u = 1.5 and radius of
curvature = 20 cm). The distance of light source from the glass surface is 100 cm. At what

position image will be formed ?
(a) —100 cm (b) +100 cm

(c) +150cm (d) None of these

3. A ray of light is incident on a liquid surface at the polarizing angle ip, then angle between

the refracted ray and the direction of the electric field of the reflected light is —
(a) 45° (b) 0°

(¢) 90° (d) 180°

4. If the diameter of the objective lens of an astronomical telescope is increased, then its

magnification
(a) increases (b) decreases
(c) remains unchanged (d) depends on focal length of eye-piece

5. A diffraction grating is used to separate two wavelengths A, and A,. When N slits of it are

illuminated, then according to Rayleigh criterion, its resolving power R in the m™ order will

be —
(a) R=N/m (b) R=mA
(c) R=mN (d) R=N/(mA)
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T Gfed I8 I 6.0 T TR STet Teh hid o T4 (u = 1.5) GRI GETohL T@1 91T & | S0 & <@
T gfed 3rer e o & fereeria st € 7

(a) 1.0%# (b) 1.5%
(c) 2.0 d) 2.5

ga # R feret farmg H1d & 371 91T TehTeT Toh TICAThR hiel <hY el T Wl & (= 1.5 37X
FehaT e = 20 Tt | w6 Tag § ™ Ha h gl 100 T 7 | whafers g feafa w
ST ?

(a) — 100 Tt (b) + 100 T
(c) + 150 4t (d) 3T ¥ I T

ST <hi U FoRTOT 0T 10T i 7 Ueh 51 shi HTg WX SATferdl Sl &, 1 SFoeifeet foheor 37 ererfefa

RTRT o Tere[a &1 sht TR o sft=r o1 =hivr B —
(a) 45° (b) 0°
(c) 90° (d) 180°

FTE G QLA o STIGTISh 8 ol ST FET G ST Al $HehT STaeH
(a) FEI@E | (b) HS AT |

(c) INEfdd T ? | (d) freRt 1 e gl R sFar 2 |

I TUICE ), 3T ), T ST i o T8 Teh Ferare AT o1 IRt ol ST @ | AfE 36l N
fort wdie &, 1 3ot ATEUS % HER m o oA | favied arwar R g0t —

(a) R=N/m (b) R=m)

(c) R=mN (d) R=N/(m))
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6. A microscope is focused on a mark. If a 2 cm thick glass slab (u = 1.5) is placed over the
mark, then in order to refocus on the object, the microscope must be raised by a vertical
distance of
(a) 1.5cm (b) 0.5cm
(¢) 1.0cm (d) 0.67 cm

7.  Light travels through glass (u = 1.5) of thickness t. What will be the equivalent path length

in air for this travel ?
(a) t/1.5 (b) 1.5¢
(c) t+1.5 (d t-1.5

8. A double slit interference experiment uses laser emitted light of two adjacent frequencies v,
and v, (v; <v,). The minimum path difference between the interfering beams for which the

interference pattern disappears is -

S S
@) (v2+\/'1) ®) (VZ_VI)
C C
_— d _—
(©) Z(VZ—VI) (d) 2(V2+V1)

9. A lens with focal length 40 cm forms a Fraunhofer diffraction pattern of a slit 0.3 mm wide.
If the wavelength of light used is 5890 A, then the distance of the first dark band from the
axis will be -

(a) 0.0785 mm (b) 0.0785 nm
(¢) 0.0785cm (d) 0.0785m

10. A man runs toward a plane mirror at a speed of 5 m/sec. and the mirror on rollers,

simultaneously approaches him at speed of 2 m/sec. The speed of his image (relative to the

ground) is -
(a) 7.0 m/sec. (b) 3.0 m/sec.
(¢) 9.0 m/sec. (d) 12.0 m/sec.
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10.

T gereaft ueh e W hf=a g | 3fe frem o w2 ot 7t e i ufeeswm (u=1.5) @ &

T 8, 1 GEaes Bl A WgTepfgd wH H i & FeEieR g % HW I8
BT |

(a) 1.5%H (b) 0.5%

(c) 1.0% (d) 0.67 &t

TERTST t HICTE o hIF (1= 1.5) | B oAl & | 39 ITAT o ToT¢ g1 H AWqed 99 TFaTg ol
Bt 7

(a) t/1.5 (b) 1.5t
(c) t+1.5 (d) t-15

T Tl ST TR T OISR 39 ShIRT 1 G fHepeard! ST v, 3R v, (v, < v,) H
TR foper ST B | Sl 4o, e st Sed gu &1 S 8, % e *maw geri
B —

C C
b
@ Gye) ® G-
Y
© 2(vy—vy) @ 2 (v +v)

T o8 Rl e gt 40 Tt 2, 0.3 Firnft =St fecte & i@ foae e smar 2 | g
I %1 A T Sh1 dTeEd 5890 A B, T 318 T vEeh YW Sve i gl &t —

(a) 0.0785 forft (b) 0.0785 FieT

(c) 0.0785 Tt (d) 0.0785 X

Th SATEH! THT gUuT Y AR 5 M. /Tehug 1 T1fd T a1 Ul S Tok W 7, 2 |, /Thvg 6 7fd
T 3Teh! SR e T & | e Uil <hl =mer (Il o |muey) 8 —
(a) 7.0 /T%ve (b) 3.0 /T%ve
(c) 9.0, /AHvE (d) 12.0 . /8vg
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11.

12.

13.

14.

15.

A convex lens of focal length f produces an image of an object of length /. If the
magnification of the image be m and the distance between the object and screen is t, then

which one of the following relations is correct ?

(@) (1+m?) f=mt (b) (l+m2)f=m7t

() (z+mZ)f=%t (d) (l+m2)lf=m7t

The rms speed of nitrogen at standard temperature and pressure will be -

(where pressure = 1 atmosphere, temperature = 0 °C and the density of nitrogen in these
conditions is 1.25 kg m3).

(a) 490 m/sec. (b) 380 m/sec.

(c) 475 m/sec. (d) 395 m/sec.

The average momentum of a molecule in a sample of an ideal gas depends on -
(a) number of moles (b) volume

(c) temperature (d) None of these

For a diatomic gas at room temperature, degree of freedom classically is -
(@ 3 (b) 5

(c) 6 (d 7

Which of the following diagram(s) depicts ideal gas behaviour ?

Va4 P
T = Constant
(A) P = Constant (B)
T \Y%
P PVA
V = Constant
©) (D)
 —
T T
(a) (A)and (C) only (b) (B) and (C) only
(¢) (A)and (B) only (d) (D) only
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11.

12.

13.

14.

15.

LPA

T I o] ekl wrd gl £ 2, 98 T o, F&eh! s [ 2, 1 fdfers s g | A
wferfers %1 3TEE m B 37 a%q wa u6 1 gt t 3, A FreAfeTRaa srai § o aHgl ® 7

(@) (1+m?) f=mt (b) (l+m2)f=m7t
© (+m?) =" @ (+mdit=5

H AT9 3R TF T ATE2ISH T a1 1L T o g —

(ST&T, TF = | IYHYSH, a1 = 0 °C 37 37 aifeafei & Aggier &1 acd = 1.25 T . 3)
(a) 4907, /3. (b) 3807, /3.

(c) 475T./3. (d) 395./3.

T 3TES! 74 o T H Teh 3] 1 3T1Ed G fuft s g —
(a) T S T R (b) 3TTFAH W
(c) AT (d) 75§ 1 T

I o ATIHH W Teh TgqaAoTferss 719 o fote, Taa=rar st feft & —
(@) 3 (b) 5
(c) 6 (d) 7

= o T Tl § | % E1 3T ey 16 SRR Sl 8 ?

va
(A) P =T (fex) (B)
T
Pa PVA
Vv =Ta (fRR)
(©) (D)
—
T T
(a) et (A) 3R (C) (b) e (B) 3R (C)

(c) e (A) 3R (B) (d) e (D)



16. Consider the following statements :
Statement 1 : Mean free path decreases if molecular diameter increases.
Statement 2 : Mean free path is independent of temperature at constant pressure.
Which one of the following is correct in respect of the above statements ?
(a) Both statement 1 and statement 2 are correct.
(b) Statement 1 is correct but statement 2 is not correct.
(c) Both statement 1 and statement 2 are not correct.

(d) Statement 1 is not correct but statement 2 is correct.

17. Consider the following pairs :

Type of Speed Formula of Speed
1.  rmsspeed 3RT
2M

2. Average speed

M

400‘
=~
=

3. Most probable speed R
M

<:‘

How many of the pairs given above are correctly matched ?
(a) Only one (b) Only two
(c) All the three (d) None of these

18. The diameter of the molecule of a gas is 2 x 107! m. The mean free path at normal

temperature and pressure (NTP) will be —
(@ 1.1x102m (b) 2.1 x10° m
() 2.1 x107m (d) 6.4x1010m

19. For a gas, the root mean square speed at 800 K will be -
(a) same as at 200 K (b) half the value of 200 K
(c) twice the value of 200 K (d) four times the value of 200 K




16.

17.

18.

19.

Freafefad suat w fomm =t

YA 1 : Al 379 T ATE el & dl J1eT Th U 1 =T ged 8 |
YA 2 : TR gr& W e geh v, e W) et 78 war g |
IR @R FE F a8, i g s wmadi 2

(a) HUA 1 I HYF 2 I GE 2 |

(b) U | TE B, AR A 2 TR TE 2 |

(c) YT 1 3 HYF 2 S Tt T & |

(d) U 1 G&l &1 8, WAfhd HUT 2 WL § |

= gt W e Shife
7T =T TR T 1 g

1. 9 urey gol 9 3RT
2M
2. 3fEadan 8 RT
M
3. gad guyfad an 2 RT
M

e fo T ot # b am W gAfka E
(a) A TH (b) HaAQ
(c) &fi it (d) 370 T g Tl

T T o 3T0] 1 M8 2 x 10710 Hiex 8 | 98 a9 3R @ (NTP) W $Eh! H16d Th 9%
B —

(a) 1.1 x 102X (b) 2.1 x 107> HIX

(c) 2.1 x 107X (d) 6.4 x 10710 Htex

fereft 718 o foTu, 800 K o &1 wied &t =Imed &t —
(a) 200 K 9 I 0T et =Tl o S (b) 200 K = T T 3ATeN
(c) 200 K 3 W 1 G (d) 200 K % 9 T ST
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20. How does the mean free path of the molecules of a gas, depends on the density of the
gas ?
(a) It1is directly proportional to density.  (b) It is inversely proportional to density.
(c) Itis equal to density. (d) None of the above

21. What will be the ratio of specific heats for monoatomic, diatomic and triatomic molecules
of an ideal gas ?
(@ 1:1.51:1.71 (b) 1.31:1.51:1.81
(¢) 1.67:1.40:1.33 (d) None of these

22.  Wave theory of light can explain which of the following phenomenon ?
I.  reflection, photoelectric effect, Compton effect
II. diffraction, interference, polarization
ITII. photoelectric effect, reflection, diffraction
IV. None of these
(a) Tonly (b) I only
(c) I only (d) IV only

23. What is the de-Broglie wavelength associated with an electron moving with a speed of
5.4 x 10% m/sec. ?
(a) 1 nm (b) 0.1 mm
(¢) 0.135nm (d) 0.151 mm

24. If y; and ; are two different wave functions, both being satisfactory solutions of wave

equation for a given system, these wave functions will be normalised if —
% _ & _

L j\yi \ujdr— l,j\yj y;dt=1
* _

11 jw’fwidr=0, jWTWde:O

IV. None of these

The correct option is —

(a) OnlylI (b) Only II and III
(c) Only III (d) Only IV
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21.

22.

23.

24,

LPA

Tereft e o6 1O} BT WL ek U, 4 o Tc W fopd JehR fn shtar 8 ¢

(a) T8 Tcd % STIHATIIT BIAT B | (b) Ig Ecel o SEeshHIIT BIelT B |
(c) IE Ocd o S B & | (d) IHIH H G HIE T

Teh 3ATEI! 19 % ThITHIIh, Tgaames aur Browmmes srst & foe fafdte Seamet o1 sgum
CRIRIN

(@) 1:1.51:1.71 (b) 1.31:1.51:1.81

(c) 1.67:1.40:1.33 (d) 3T ¥ I T
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. WA, JehTel ST T, i 99

1. foad, safaeton, gau

1. JehTST S 9T, T, feerda

IV. 38 9 18 T2l
(a) e [ (b) Fad 11
(c) et 111 (d) ¥ IV

5.4 x 106 1. /Tpug <l =Tet B TAHH Soiai= & ISt E-siteft airesd fohat grft ¢
(a) 1+ (b) 0.1 ferefy
(c) 0.135 SHrHtex (d) 0.151 forf

ey, 3 y; & Tt 1 oo € | 3 gl fed T Frehran ok T FeieRon bl HgE i 9t B
£ 1 3 a1 Ber vemE=fisd g afe -

L jw’fwjdr=1,jw?\|/idr=l

IL. jWTWde:O

11 jw’fwidr=0,jw?\yjdr=0

IV. S8 8 &1 Tal

TE forehed & —

(a) ad I (b) ke 11 3R I
(c) whad III (d) Haa IV



25.  Which of the following pair of equations regarding the uncertainty principle are correct ?

. Ax-Ap> b II. AE-At> b
. -Ap>5 . A>3
h h
L AE-Ap =5 IV. AE- Av =7
(a) ITand III (b) TI'and III
(c) Tand II (d) ITand IV

26. What is the de-Broglie wavelength associated with an electron accelerated through a
potential difference of 100 volts ?
Given: h=6.6 x 1073* J-sec.
m,=9.1 x 103! kg

lev=16x10"17
(a) 1.23 mm (b) 12.3 nm
(¢) 0.123 nm (d) 0.0123 nm

27. Which one of the following is not correct in context of the photon picture of electromagnetic
radiation ?

(a) Each photon has energy E(= hv) and momentum p (: EJ

C

(b) Photons are deflected by electric and magnetic fields.
(c) In a photon-particle collision, the total momentum is conserved.

(d) Photons are electrically neutral.

28. The density of state is proportional to E'/2, in which of the following case ?
(Where E represents the energy of the particle)
(a) When the particle is in one dimensional box.
(b) When the particle is in two dimensional box.
(c) When the particle is in three dimensional box.

(d) All of the above
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25. ffadar s g s aerad FR T gH ad 2 7

L AvapsD Il AE At>D
I ) - AB-Atz7
h h
ML AE-Ap>5 IV. AE-Av>5
(a) 13RI (b) 13RI
(c) 13RI (d) I3V

26. 100 9 o favar @ @itd T otae & St S-sief qureed = gnft 7
feam2: h=6.6 x 10734 J-Thvg
m, = 9.1 x 10731 fepar
1eV=1.6x10"193
(a) 1.23 foeft (b) 12.3 FrteX
(¢) 0.123 JieR (d) 0.0123 AR

27, Fore e faferon 3 e o 3w i Frferfad B 6 w9 1 ad T2 0
@ q@mﬁzﬁﬁwm:hv)aﬂwanp(:ﬁj

C
(b) B fergge 3R b it gr frsifua i € |
(c) T BITH -0l Herge §, et Harl HTfrd T&ell B |
(d) B fordia 9 8 IgrRfiA g 2 |

28. T @ form feufa o, atereen oes E1/2 % waUT BT @ 7
(ST&T E %01 1 St ol quiell &)
(a) ST U7 Ushie 1Y s § BT 2 |
(b) ST ot T ferelter sifers & grer @ |
(c) & o1 Brferfia st B BT 2 |
(d) 3Tk aft

P T T T
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— 2
29. Ify;(x)=Ae 2 and y, (x)=Be™ , the value of <\|11 |\|12>is -

[2n o [2m

(a) AB 3 (b) AB 3
27 27
(c) A*B~\ /T (d) A*B* A\ /T

30. Energy flux of sunlight reached on the Earth surface is 1 x 103 watt/m? at normal incidence.
How many photons reach on the surface of the earth per square metre per second ? Assuming
that the wavelength of the sunlight photon is 500 nm.

(a) 2.0x10% (b) 2.5 x 102!
(c) 2.5x101 (d) 2.0x10'8

31. The quantity which cannot be conserved in photon-particle collision is —
(a) Total energy (b) Total momentum
(c) Number of photons (d) None of these

32. Consider a particle of mass ‘m’ in a one-dimensional infinite potential well of width
L = 0.5 nm. Calculate the number of allowed quantum states that have a wave vector ‘k’ in
the range of 10 nm~! <k <100 nm™!. The correct answer is :

(a) 15 (b) 14
(c) 16 (d) 12

33. An electron and proton are moving with the same kinetic energies. Which of the following
statements is true about their de-Broglie wave ?
(a) Wavelength of electron is greater than that of proton.
(b) Wavelength of proton is greater than that of electron.
(c) Wavelengths of both will be equal.

(d) Their wavelengths cannot be compared without knowing their velocities.
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29.

30.

31.

32.

33.

2
Ay ()=Ae 2 IRy, (0 =Be ™, (y|y,) FARE-

21 N 21
(a) ABA /—3 (b) AB* "\ /—3
(c)AB’\/3 (d)AB’\/3

T 3T T g} 1 T W Iga aTel 3 o ThTR 1 Sl JaTs 1 x 103 91 i et
@ | W ol wfiet Wi Hhus fehd ®igi Jeall i &g T uged & ? I8 A g¢ foh ¥ o Tehrel
I i AR 500 THHIR 7 |

(a) 2.0x10% (b) 2.5 x 102!
(c) 2.5x 10! (d) 2.0x10'8

BIEH -0 HEeE § T, ST T T 1@ Tl 8, 98 & —
(a) HA Al (b) H FAT
(c) HIEH i HE& (d) 370 T g Tl

UM ‘m’ % T U W @R L, M L = 0.5 e IS arel ThiaHa 3a foave g9 o
9g & | I U FICH FIRNSA H w@n 7a it e qur-afewr ko h wE
10 T <k < 100 Aefie' 2 |

Fl"&plﬁ'{%:
(a) 15 (b) 14
(c) 16 (d) 12

Teh Sl SR e T st Sott & TRaH & | bl E-sitet] 7T o araey § F 5 9 %
TAHIT IS ?

(a) SR sl qUTeEd Wei i quresd ¥ Fiferes 2t |

(b) TS < qlreed seiaei Y alreed & a1t gnft |

(c) QI <l FuTeed sre Bl |

(d) 3T qree shY e, $¥eh AT <hl ST forT & <hY <11 Hel |



34.

35.

36.

37.

38.

39.

In which of the following, emission of electrons does not take place ?
(a) Thermionic emission (b) X-ray emission

(c) Photoelectric emission (d) Secondary emission

Heisenberg’s uncertainty principle is applicable to —

(a) macroscopic particles only

(b) subatomic particles only

(c) all particles, both macroscopic and subatomic particles

(d) electrons and protons only

How does the energy eigen values of a particle in a one-dimensional box depend on the

length L of box ?

(a) ExL (b) Eoc%
(c) EocL? (d) Eocé

Who estimated the size of nucleus first ?
(a) Bohr (b) Einstein
(c) Rutherford (d) Geiger and Marsden

How much coal is required to generate energy that is equivalent to the energy generated
through the fission of one kg (1 kg) of uranium ?

(a) ~ 30 tonnes (b) ~300 tonnes

(c) ~ 3,000 tonnes (d) ~30,000 tonnes

Which of the following is the correct relativistic momentum—energy relation ?
2 2
(a) E?-p?c?=m,c? (b) E>—p>c?=m,c*

(c) E2-p? czzm(z) 3 (d) E2—p?c?=m,c?




34, Trfaiaa o o forom sl o1 Scdsi T8l AT g ?
(a) TATITITR IeasH (b) X-fehtor Seersi
(c) SehTeI-feregga Seasi (d) Ttk Scaref

35. gTgSient ol SAHITedar 1 firga ey aran & —
(a) °hacT T U T
(b) et ITTTHTITTH U T
(c) |t hUT, T TR JUUHTUS T HUTT T
(d) “haeT e TR IIH T

36. UehiHI SieE H Teh ShUT Shi ol TSI HIF ST ohl ofeaTs ‘L O hdl it shedi 2 7

(a) ExcL (b) Eoc%
(c) EocL? (d) Eocé

37. HTIYeh % TR h1 oY Ug 3TTehe T fopam o ?
(a) "R (b) TN
(c) EHIS (d) TITETR 3R A&

38. U fohetm R o fo@eT @ Icqa oAl & S Holl 399 A o {o1¢ foha wiRrat Hi

STAYIhdl T 7
(a) ~30ed (b) ~3002F
(c) ~ 3,000 (d) ~ 30,0002

39. frfeifa o & SF @1 98 STUfaeh G-l 969 & ?
(a) E2-p? czzmé c? (b) E2-p? czzmé ct
(c) E2—p? cz=m§ 3 (d) E?-p?c?=m,c?

IpA T



40.

41.

42.

43.

44.

45.

An electron in a hydrogen atom performs a transition from n =4 to n = 2 energy state. To

which spectral series does this transition belong ?
(a) Lyman Series (b) Balmer Series

(c) Paschen Series (d) Pfund Series

An element ‘X’ has two isotopes, 29X with 90% abundance and 22X with 10% abundance.

What is the average atomic mass of element ‘X’ ?
(a) 20.2 amu (b) 21.0 amu
(¢) 20.5 amu (d) 21.2 amu

Find the probability that the nucleus of 87Ra221 undergoes decay in over three half-life

period, if it is a radioactive substance that has a half-life of 6 days ?

1 5
(a) 6 (b) 6
7
© 3 (d)
What type of reaction takes place in Sun ?
(a) Nuclear fusion (b) Nuclear fission
(c) Spontaneous fission (d) Double beta decay

If alpha, beta and gamma rays carry the same momentum, which has the longest wavelength ?
(a) Alpha rays (b) Betarays

(c) Gamma rays (d) All have the same wavelength.

Which one of the following is correct for Rydberg constant R ?

(Where the symbols have their usual meanings)

2 4
@ R=—— 0) R=—"—
880h20 880h3c
2 4
(©) R= "¢ (d) R= "
8h“c 8h’ ¢
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40.

41.

42.

43.

44.

45.

BISEISH THTY] § Teh SIA Holl &l n =4 8 n =2 T TehHYT HLal 7 | Tg Hehavl ford Tt
oft & TeEfa B 7

(a) T St (b) ST suft

(c) drr Sft (d) $s 3oft

Th dcd ‘X’ % <l JATGHIY 7, 20X 3T ST 90% 3R 22X 1 I 10% & | T X 1 e
THTY] GEIH TR 7

(a) 20.2 amu (b) 21.0 amu
(¢) 20.5 amu (d) 21.2 amu

afg  Ra?2! e et werel 8, frerept a1ef-31mg 6 e 2, o 380 ek % fi 31ef-31mg 1t
o YT & B Shi TTRIRdT AT ShITTT |

1
@ ¢ OF:
© 1 @ 3
T # fore wem <t arfufsran Bt 8 2
(a) TRHTY] HerH (b) T e
(c) q: fogea (d) <rEq ster &

Ife 1o, sfier 3T T fonten w1 Ha gHM 7, df fordeh! quTes qey ot Bt ¢
(a) T TerTTl <Al (b) sier fopott <t
(c) T femtomi < (d) Tft i et guE B |

fferiea & & % |1 fga fade R e a3 2

(ST&T Tciiehi o 37T T Y §)
2 4
(a) R = me (b) R = me
2.2 2.3
8¢ h“c 8¢"h’c
0 0
2 4
me me
(¢) R=— (d) R=—
8h*c 8h” ¢



46.

47.

48.

49.

50.

Consider the following spectral series of hydrogen atom :

1. Lyman series 2. Balmer series
3. Paschen series 4. Bracket series
How many of the above lie in the visible region ?

(a) Only one (b) Only two

(c) Only three (d) All the four

The energy of an electron in a hydrogen atom in an excited state is — 3.4 eV. Find the angular

momentum of the electron. Given that the energy of the electron in the n? orbit is o2 eV;

h=6.62 x 10734 J-s.
(a) 1.208 x 10734 J-s (b) 2.108x 10732 J-s

(c) 2.108 x 10734 J=s (d) 1.208 x 10732 J-s

As per Bohr model, the minimum energy (in eV) required to remove an electron from the

ground state of doubly-ionised Lithium atom (Z = 3) is :
(a) 1.51 (b) 13.6
(c) 40.8 (d) 1224

If the binding energy of a nucleus is greater than zero, then the nucleus :
(a) isunstable (b) is stable

(c) will disintegrate by itself (d) None of the above

Tritium has a half-life of 12.5 years, undergoing -decay. What fraction of a sample of the

pure Tritium will remain undecayed after 25 years ? (Given log, (4) = 1.386)

1 1
(a) Zth (b) gth

1 1
© 7" @ 3"
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46.

47.

48.

49.

50.

BI3gISH AT <t Freferfaa woeredt Soft ot forem =

1. SrgHa goft 2. ST soft
3. 9 Fut 4. iene ot
IR H A Frafi g S i € 7

(a) eIl Th (b) el Tl
(c) hadd o= (d) Teft =R

AT TTEAT H ETELISH TTHTY] o Soiagi= shl il — 3.4 eV 8 | 3T n'h & § seiagi= shi Hal
= 32'6 eV &, A SoTaRi T IV FelT F1d T | (h = 6.62 x 10734 J-5)

n

(a) 1.208 x 10734 J-s (b) 2.108x 10732 J-s
(c) 2.108 x 10734 J-s (d) 1.208 x 10732 J-s

TR ATeA o AR, fg-3mafta hferm s (7 = 3) i ey 3/@en & solagiq &l g¢H &
T Strevae =man St eV H) R :

(a) 151 (b) 13.6

(c) 40.8 (d) 122.4

3R Tereft TfTeh 1 79 STl I | 3T § a1 A1
(a) STEAT BT | (b) T BT |
(c) I8 @ g feorafea g smam | (d) IHIH | G HIE T

fefeam 1 ardiamg 12.5 99 61 Bt 3 S -7 B o ® | g Tefemm 3 3 =1 i | 31w 25
a1 % &G ot &EEH W ? (e g, log, (4) = 1.386)

1 1
(@ 3" () "

1 1
© 7¢" @ 3"



S1.

52.

53.

54.

55S.

Which one of the following was a major drawback of Rutherford’s atomic model ?
(a) It could not explain the atomic spectra.

(b) It did not account for the mass of the atom.

(c) It could not explain the stability of the atom.

(d) It failed to explain the existence of electrons.

If in a system, if more atoms are in an excited state than its ground state, then this condition

is termed as
(a) population inversion (b) optical pumping
(c) stimulated emission (d) spontaneous emission

The potential of a diatomic molecule as a function of distance ‘r’ between the atom is given
a . qep s
by V(r) = - 5 + 1% where a and b are constants. The value of potential at equilibrium

separation between the atoms will be :

4 a? 2 a?
(a) — b (b) - b
a2 a2
(c) - b d) - 4b
Electrical pumping is used in :
(a) Ruby laser (b) Gas laser
(c) Both (a) & (b) (d) Neither (a) nor (b)

The ground state of ﬁNa is 2s1 ,» state. The difference of energy levels arising in the presence

of weak external magnetic field ‘B’, will be given in terms of Bohr magneton p; as :

(@) pgB (b) 2pyB

(c) 4ug-B (d) 6uy-B




51.

52.

53.

54.

55S.

freAfetfad o @ i GBI & WA 9iset hl Th Tq@ HHT off ?
(a) & TV T h AT Te | L HHI |

(b) SHH TRHTY] h GEIHT T LI T&i W@l 77 T |

(c) I§ TV <h T 6t AT T2 L ThT |

(d) I8 ST o AT hl ST HiA T forhet &7 |

e fereft freprar o frerat Tt 3l o | U Safva s s v el o s fRafa s
USRI

(a) TEAT FchUT (b) TeHTRIT qud

(c) I Ieerid (d) TId: IeasH

@Wmm%ﬂ&w@‘r’ﬁ?ma\/(r)=—%+r%%;ﬁlﬁa3ﬁw®rﬁ5§|
TRTU3T o S TR ek ol U foreTe ST I &

2 a2
® -5
2

@ 3%

I UU ST TN TRt ST R
(a) Tl eSH (b) & SR A
(¢) (a)TAT (b)THI T (d) T (a) W IWMAH (b)

**Na o1 e & 25, , 2 | &ftor srer gearehia & B’ o Sufeufa § Sl Tl o1 31w, e
et 1, 35w 2

(a) pg'B (b) 2pg-B

(c) 4uy-B (d) 6uy-B
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56. In a normal Zeeman effect experiment, spectral splitting of the lines at wavelength 656 nm
corresponding to transition 3p2 — 351 is observed. If this separation has a resolution of 0.008 nm,
then minimum magnetic field required will be :

(a) 0.3 tesla (b) 0.2 tesla
(c) 0.1 tesla (d) 0.4 tesla

57. Speed of an electron in Bohr’s 5 orbit for hydrogen atom is 3.6 x 10° m/s. The

corresponding speed of electron in 9™ orbit will be :
(a) 3.0 x 10°m/s (b) 2.0 x 10° m/s

(c) 4.5x10°m/s (d) 5.0 x 10° m/s

58. What is Stark effect ?
I.  Splitting of spectral lines without any external field.
II. Splitting of spectral lines into several components by the action of external electric field.
III. Splitting of spectral lines by the action of external magnetic field.
IV. No splitting
(a) OnlylI (b) Only II
(c) lIand IV (d) Only IV

59. Which of the following method(s) is(are) correct method(s) of achieving population

inversion in case of laser ?

I.  Optical pumping

II. By electrical collision of atoms

III. Applying electrical discharge

IV. Inelastic collision between atoms

(a) OnlylI (b) Only II
(¢) [, Tand I (d) Mand IV

Serieck 5 N T T




56.

57.

S8.

59.

Teh | S A 8, 3p, — s, HERHT % T 656 I TTeed areft [ 1 St
Tt @ ST ] | 3 38 gereentor i fasied 0.008 I 2, i 3Tk Jad gk &
B :

(a) 0.3 2% (b) 0.2 2%

(c) 0.13% (d) 0.4 3=

BISEISH THTY] o foT Sotagia <hl =Tel & o 5aff shedl § 3.6 x 106 Hiet/Tehvs 7 | 9cff e |
FARL hY T =T B

(a) 3.0 x 100 HeT/Tehvg (b) 2.0 x 10° HeT/Thvg

(c) 4.5 x 100 HeT/Thvg (d) 5.0 x 10° HeT/Thvg

TTeh T R R ?

1. o foreht s & o Sarem Tl o fawes 2 |

1. STel forega & o Jre o Wagd W13t 1 s Teehi § s g |
111 ST JEehi & o TS Tergd 1@t ot forereh 2T |

V. 1 fererfementor i

(a) et I (b) Hae I

(c) NI3MIV (d) ¥ IV

frferfaa o s o faftr /faftrat, o & g sgohao g8 0 & o a8 2
I TehmEid 9o

1. SRETO[3TT o fogga eaeht g

11, forea foras e e

V. TS o i STICITEY Foeg o gl

(a) had | (b) had I

(c) L1131 (d) 3RV
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60.

61.

62.

63.

64.

65.

For hard X-rays :

(A) The wavelength is higher. (B) The intensity is higher.

(C) The frequency is higher. (D) The photon energy is higher.
Which of the above is (are) correct ?

(a) (A)and (B) (b) (C)and (D)

(c) Only (A) (d) Only (B)

The coherence length (L) of a source is related to its spectral width (AL) by :

AL
(@) L ,=Ar (b) chﬁ
;\’2
(c) LC:H (d) L ,=7AA

In a He — Ne Laser, the laser transition takes place in
(a) Ne only (b) He only
(c) Ne first, then in He (d) He first, then in Ne

The output of a laser (A = 6600 A) has pulse duration of 35 ms, and average output power
of 1 watt per pulse. How much energy per pulse is released ?

(a) 0.03571 (b) 3.5J

(c) 35J (d) 0357

What is the coherence length of a laser beam for which the bandwidth is A v = 3000 Hz ?
(The speed of light ¢ = 3 x 108 m/s)

(a) 10°m (b) 10°m

(c) 10°m (d) 10°m

The LB lines of X-rays emitted from an atom with principal quantum numbers

n=1273,...... , arises from which of the following transitions ?
(@) n=4—->n=2 (b) n=3—->n=2
(c) n=5—->n=3 (d) n=3—->n=1

Serieck T N T T



60.

61.

62.

63.

64.

65.

Sferareft werm—fertor < foru

(A) atresd 31 B | (B) st 31feres 2t |
(C) 3T 3ATereh gl | (D) BITH SHoll Aferes grfl |
IRIE B Y HH 91/ HAA T /8 ?

(2) (A)3N(B) (b) (C) 3 (D)

(c) e (A) (d) %3 (B)

Torelt |1 <l FaGdT TS (L) SHeh! ST <1813 (AL) § 39 TohR Hefod &

AA
(@) L,=Ar (b) Lc:ﬁ
;\‘2
(©) LC=H (d) L ,=rAN

Teh BIfetad— = (He — Ne) ok T, TSR HshHvT 8T & —
(a) haet = (Ne) ® (b) haet giferm (He) |
(c) & TaTT (Ne) & Tt &ifetam (He) & (d) 9 Eifetad (He) § The 1t (Ne) ®

Teh AR (L = 6600 A) & Ffd (output) sl Ted 61 3raer 35 1.4, & 3R I vew i 3fEd
frta (output) w1k 1 afe 8 | i gewt ferat St geb gAY 2

(a) 0.0357 (b) 3.5J
(c) 35J (d) 0357

Tsh oIor s shY Hergdl oS R it f57eeh d <t =gt (Bandwidth) A v = 3000 &1 8 7
(ST =t =Tl ¢ = 3 = 108 . /4.)

(a) 10°m (b) 103m

(c) 10*m (d) 10°m

Tereft To] & IeafSia e - femott <t LB%@T,g@aWé@T\aﬁn= 1,2,3,......5 =d
orE U T ITH B B 7

(a) n=4—->n=2 (b) n=3—>n=2
(¢c) n=5—-n=3 (d n=3—->n=1



66. If the wavelength of the first line of the Balmer series in the hydrogen spectrum is A then,

what will be the wavelength of the first line of the Paschen series ?

20 7
(@) A (b) 35 *
21 21
(©) 574 (d) 772

165
67. The radius of Ho is 7.731 Fermi. The radius of He* is approximately :
(a) 2.238 Fermi (b) 5.8 Fermi

(c) 7.731 Fermi (d) 6.89 Fermi

68. What is the quark structure of O~ baryon ? (where s, u and d represent different ‘flavours’

of quarks)
(a) ssd (b) sss
(c) uds (d) uus

69. Which particular symmetry holds for all fundamental reactions ?
(Consider : C = Charge, P = Parity, T = Time reversal)
(a) CPT (b)y CP

(c) Charge conjugation (d) Time reversal

70. The liquid drop model for nucleus gives :
(a) Atomic mass (b) Binding energy

(c) Predicts a and B emission properties (d) All of the above

Serieck 5% N T T




66.

67.

68.

69.

70.

LPA

Ife FTEgoH WereH T STHT Jyuft Shi T2 1@ bl quTesd A g, a1 UTe St <ht yorm 3@ i auresd
fopaft gt 2

20
@ b) 357

21 21
(c) Ek (d) ﬁk

Ho i frser 7.731 % 8, Het st 3raTia forsem gt
(a) 2.238 ®HT (b) 5.8 %A

(c) 7.731 ®HT (d) 6.89 ®HT

Q- SR < T TET TR ? (&l s, u 37 d ek o falie “wored’ 1 guiid &)

(a) ssd (b) sss

(c) uds (d) uus

HH = foow geedar aeft fiferes == foranati & fore arpard 2 2
(C = 3TeT, P = Hwdl, T = <hlel IhAT)

(@ CPT (b) CP

(c) ST TIHA (d) TS IcehHT

TR T 59 §fg Aied SaTdl @
(a) TTHTY] SEIHT (b) S Hall
(c) o 3R B % Ieas Ul <t Afersgamoft  (d) STWIE @eft



71. Consider the following pairs. Which pair/s is/are not correctly matched ?
(I) 1 curie (Ci) = 3.7 x 1019 disintegration/sec.
(1) 1 milli curie (mCi) = 3.7 x 10 disintegration/sec.
(II1) 1 rutherford (Rd) = 10 disintegration/sec.
(IV)1 becquerel (Bq) =1 disintegration/sec.
(a) (I) and (II) (b) (D), (IIT) and (IV)
(c) Only (ID) (d) Only (IV)

72. The correct equation/s for B-decay is/are :

(A)n—>p+e +v, (B)n—>pte +Vv,
(C)n—-pte +v, D)n—-p+te +v,
(a) Only (A) (b) Only (B)

(¢) (A)and (B) (d) (B)and (D)

73.  What will be the energy of the photon emitted in the decay :
o= A%+y

Mass of A°=1116 MeV

Mass of £° = 1190 MeV

(a) 54.7 MeV (b) 74 MeV

(c) 45.7 MeV (d) 175.4 MeV

74. Which of the following reaction/s can occur ?
(A) A° >t +7
B) t+p—>n+n°
©C)nt+pon+ptn+n°
D)y+n—n*+p
(a) Only (A) (b) (A)and (C)
(¢) (B)and (D) (d) (A), (B), (C) and (D) all can occur
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71.

72.

73.

74.

ot el e ferm R | 1 /4 g W | gafora T 8 /2
(D) 137l (Ci) =3.7 x 1019 &1 /7.

(1) 1 foreft #=gd (mCi) = 3.7 x 10° &= /3.

(I11) 1 TETHTE (Rd) =106 &7/4.

(IV) 1 993 (Bq) =1 &9/3.

(a) (1) 3 (1) (b) (D), (IIT) 3R (IV)
(c) et (II) (d) et (IV)

e (B) & < foTe &t Jient /2 -

(A)n—pt+e +v, B)n—pte +v,
C)n—pte +v, D)n—-p+te +V,
(a) et (A) (b) *a (B)

() (A)3R(B) (d) (B) 3 (D)

3O = A°+y & % G BISH shl Satl fehal BRI 2
A° ST GEI0H = 1116 MeV
3° &1 g&MH = 1190 MeV

(a) 54.7MeV (b) 74 MeV
(c) 45.7 MeV (d) 175.4 MeV

et & & o = stffan/ siiframd wu 2wt & 7

(A) A>T +m

B) m +p—o>n+n°

CO)n*+po>nt+p+tn +n°

MD)y+n—n*+p

(a) e (A) (b) (A)@UT(C)

(c) (B)@1(D) (d) (A), (B), (C) a1 (D) &+ft Ty &



75. Electric charge of quark can be expressed as :

4 5

(A) Q=+73¢ B) Q=-3¢
1 2

(C) Q=-3e (D) Q=+3e

The correct option is :

(a) (A)and (C) (b) Only (D)

(c) (A)and(B) (d) (C)and (D)

76. What is the Larmor frequency of a proton in magnetic field of 1 tesla ?
(a) 42.58 MHz (b) 80.06 MHz
(c) 500 MHz (d) 10 MHz

77. Choose the correct option. The meson theory of nuclear forces suggest that :
(A) Van der Waals forces are limited to very short range.

(B) These forces do not have inverse square dependence.
(a) Only (A) (b) Only (B)
(c) Both (A) and (B) (d) (A) is correct but (B) is wrong.

78. The surface energy term of liquid drop model of nucleus is expressed as :
(a) —a, A3 (b) —a, A?3

(c) —a, A¥? (d) —a, A3

79. The interaction potential energy between two quarks separated by a distance r inside a

nucleon (neutron or proton) can be described by : (a, b and B are positive constants)
a
(@) aePr (b) Tt br
a
(c) —;+br (d) ar
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75.

76.

77.

78.

79.

FTh o I TS h 39 TR SA<h TR ST Tha @

4 5

(A)Q=+3¢ (B) Q=-3¢
1 2

(©) Q=-3¢ D) Q=+3e

E’&pl%lw%:

(a) (A)3M(C) (b) %o (D)

(c) (A) 3T (B) (d) (C) 3R (D)

ToReft el <l 1 T grarchir & B TRAR 3Taf bt &t 2
(a) 42.58 MHz (b) 80.06 MHz
(¢) 500 MHz (d) 10 MHz

AR 9 7q HEH fHgTd o STER = 1 9 w8l forehed 94
(A) TT-STETCH S S50 A Gl deh &1 EITHd 8id 2 |

(B) & o1 gt o a7l oh SYSHATIITC &l B1d & |
(a) hed (A) (b) et (B)
(c) (A)@T (B)QHI (d) (A) TR, T (B) Terd B |

T < 5 ¢ Hied H I8 ol ohl Ssieh SAth [hdT SITAT &
(a) —a, A3 (b) —a, A%3

(c) —a A2 (d) —a, A3

T =fFer (=g A1 TeH) o I r gl T FEd g1 Farrehl o siter qreeniiss feafast ot 39
SRR F0Td <l AT &

(a, b 3R B G- TRIH §)
(a) aebr (b) < +br
() —+br ) ar



80. Which one of the following is an example of a lepton ?
(a) neutron (b) proton

(c) electron (d) pion

81. The weak interaction is mediated by which ?
(a) Lepton (b) Photon

(¢) w", w~and z bosons (d) mesons

82. Binary number (1101111), is equivalent to which decimal number ?

(@) 115 (b) 101

(c) 111 (d) 125

83. A PN junction diode cannot be used as :
(a) Switch (b) Rectifier

(c) Amplifier (d) Light intensity detector

84. A junction transistor has r, = 50 Q, r, = 1 kQ, r, = 1 MQ and o = 0.98. If it is used in

common base configuration, then its input resistance is :
(a) 1.01 MQ (b) 70Q
(c) 30Q (d) 50Q
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80.

81.

82.

83.

84.

frafefiad # @ F 91 o I 3CEW & 7
(a) =IgH (b) S
(c) ST (d) T

SoTl STAATSRAT Tehdeh T HEE It & 7
(a) <M (b) ®H

(c) w*, w 3T z qE=| (d) TE=

fgammamlia s (1101111), e gemers wE & et g ?

(@) 115 (b) 101

(c) 111 (d) 125

Teh PN HfY SIS T STANT &l &1 b1 ST Tehell & 7
(a) T d (b) femerri &

(c) Sae® | (d) eRTS! et T o

T A R H 1, = 50 Q, 1, = 1 kQ, 1, = 1 MQ 3R a0 = 0.98 &, 3R 30 IWAME TR
fomma o wRpeh foban ST &, < SHehT ATAes Tfog §
(a) 1.01 MQ (b) 70 Q

(c) 30Q (d) 50Q
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85. Consider the following pairs. Which pair(s) is/are correct ?

::D—° AND Gate
)
(I o= NOR Gate

[,

(I11) > NOT Gate
—D—

(Iv) o NAND Gate

(a) Only (I) (b) Only (II)

(c) (II) and (IV) (d) (I) and (II)

86. In a common emitter transistor characteristic, leakage current is due to :
(a) minority carriers (b) majority carriers

(c) both minority and majority carriers (d) None of the above

87. The correct Boolean identity of (A + B) (A +C)is:
(a) A+AC+BC (b) A+ AC+AB+BC

(c) A+BC (d) All of the above

88. Octal equivalent of (8DF9), is :
(@) (108771)g (b) (106771)g

(c) (107771)g (d) (106661),
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85. et gl w femm AR | s aT /A gm Ed /8 ¢

Q) :D—‘ AND e
(In) o—j_° NOR ¢

(111 ° <>‘ ° NOTiR
(V) 0—} NAND i

(a) et (1) (b) ae (1)

(c) (1) IR (V) (d) (D) 3R (1)

86. Th IMAME-IcHSIoh ZTToTEet 1TV o U7 ST hT hIUT & :

(a) ITCIHETS dTEH (b) SEHETS dTEH

(c) STCUTEISH Ud SgHETH dATgeh el (d) IHIE | § HIg &1

87. (A +B) (A +C) W TEl g 9H &
(a) A+AC+BC (b) A+ AC+AB+BC

(c) A+BC (d) IWIk T+t

88. (8 DF9),, %1 3ToTUH! THeha 2 :

(a) (108771) (b) (106771)

(©) (107771) (d) (106661),

IpA Ty



89. Consider the following pairs :

@

)

(111)

(IV)

By adding pentavalent impurity to an — N-type

intrinsic semiconductor we obtain

Adding impurities in a semiconductor — Doping

1s referred to as

Electrical conductivity of a semiconductor — Temperature

decreases if

increases

In P-N-P transistor, N-type crystal acts like — Emitter

Which of the above pair(s) is/are correctly matched ?

(a) Only (I)
(c) Only (IV)

(b) Both (I) & (II)
(d) All four (1), (II), (IIT) and (IV)

90. Consider the following truth-table for XOR Gate, Y =A @ B :

A B Y

I 0 0 0
II 0 1 1
II 1 0 1
v 1 1 0

Which row/s of the truth-table is/are correct ?

(a) Only (I)
(¢) (I) and (II)

91. Consider the following equations :

@
(1)

(I11)

(IV) A-B-C

A+

A+

A-B-C

vs]
@]

vs]
@]

A-B-C

A+B+C

A+B+C

The correct equation/s is/are :

(a) Only (I)
(¢) (I)and (IV)

Series-A

(b) All correct
(d) (III) and (IV)

(b) () and (III)
(d) All of the above




89. Tr=ferfaa 3mi o femam ifSre
(D) g AT H o g AN Wea " — N-JHR

o Gohd 8
()  ush re=rer ¥ 37Ifg e =61 ed & —  raftrgor
(III)  37el=retes Y IEd ATeTehdl A Bi! 8, Al TH ~ qUEedd

(IV)  P-N-P 2Rt § N-UhR fsheet fhaam sl hiaie — 3ol

IR I & & Fray e gafa & 2
(a) e (1) (b) SHI (I) T (ID)
(c) W(IV) (d) H‘lﬁ(l), (1D, (IH)3ﬁ’{(IV)

90. XORTZ,Y =A ® B, & foiu i gear-aroft w fomm Hifsw

A | B Y

I 0o |0 |o

on | o 1 1

m | 1 0 1

v |1 1 0
TIAT-GRoN ! S & ik /7 Tet /8 7
(a) e (T) (b) T+t i &
(c) (D)W (IT) (d) (1) T (IV)

91. T gierton W fomm hifsra

1) A+B+C = A'B-C

() A+B+C = A+B+C

() A-B-C = A+B+C

(IV) A-B-C = A+B+C

TE TR /3

(a) e (D) (b) (1) Td (1)
(© ()T V) (d) @t =i

17 T S



92.

93.

94,

In the following circuit,

D
'\1| 100
> A
&I 10Q
K] A
| 100
II AN
2V

How much current is drawn from the cell and potential drop occurs across diode D, ?
(Consider D, & D, as ideal diode)

(a) 0.1A,1V (b) 1.0A,02V
() 20A,1.0V (d) 02A,2V

In the following circuit, the minimum value of resistance Rg that keeps the zener diode safe

is :
Rg
— A
/
— 12V /A 50V

0.5W
(a) 7.0Q (b) 70 Q
(c) 700 Q (d) 0.70 Q

For the logic circuit given below, which of the following option is not correct ?

B _FD—I_D_C

(a) A=0,B=0,C=0 (b) A=0,B=1,C=1

(c) A=1,B=0,C=0 (d A=1,B=1,C=0

Serieck W N T T



92. = wftwer &, &1 grr € 7€ €T @ SEE D, W 9w U1 (Potential drop) T W 9T &R ?

10 Q

:

10 Q

ANSGRVAS

<__

|
|
2
(SRS D, 3R D, i TSI SIS A1)

(@) 0.1A,1V (b) 1.0A,02V
(c) 20A,1.0V (d) 02A,2V

93. T ufty # S STTS 1 GHfard W@ o foTg =aam ot Rg 1 7 BT :

Rg
——— AN

/
—_ 12V 50V
0.5W

(a) 7.0Q (b) 70Q

(c) 700 Q2 (d) 0.70Q

94, = fe T T afme (logic circuit) @ fote f=ferfaa @ & i o1 fopea Tt & & 7
A
e

-

(a) A=0,B=0,C=0 (b) A=0,B=1,C=1

(c) A=1,B=0,C=0 (d A=1,B=1,C=0

IpA T T T



95. A transistor is being used at 25 °C with common base amplifier configuration. Emitter
current in the circuit is 2 mA and base current is 40 mA. The collector current and the current

gain in this will be :
(a) 2.96 mA, 0.98 (b) 1.96 mA, 0.98

(¢) 0.196 mA, 0.098 (d) 0.196 mA, 0.98

96. In a negative feedback amplifier, the gain Ay, of amplifier is 12000. If the feedback factor

B is 0.05, the closed loop gain A, of the amplifier circuit will be :

(a) 17.97 (b) 29.80

(c) 19.97 (d) 18.79

97. The load current in the transmitting antenna of an unmodulated AM transmitter is 6 Amp.

What will be the antenna current when modulation is 60% ?
(a) 6.24 Amp (b) 7.03 Amp

(c) 6.52 Amp (d) 7.08 Amp

98. Which of the following is responsible for bringing communication and information

technology together ?

(a) Internet

(b) High capacity channels

(c) Large amount of information to be processed

(d) All of the above

99. The basic element/s of any communication system is/are :
(a) Source (b) Medium

(c) Sink (d) All of the above

SeriesA o N T T




9s.

96.

97.

98.

99.

Teh 2T, IUATE STMUR Jaeles fo=rme ® 25 °C a9 9X I9AT febam STTat 8 | el § Icesieh
¥R 2 mA TT 3R 9/ 40 mA & | $6H T8 9N Ua 91T AT B :

(a) 2.96mA, 0.98 (b) 1.96 mA, 0.98
(c) 0.196 mA, 0.098 (d) 0.196 mA, 0.98

Teh T G- et § Yadieh 1 @fed A, = 12000 & | Afe gAfarer 7ok B 0.05 7, 1
S TNaY 3 5 70 e A B :

(a) 17.97 (b) 29.80
() 19.97 (d) 18.79

T FHTSfId AM Jfeet 3 o1 T 8 ofle 9T 6 Amp B | I WIS 60% &, at T
RLUCRIR L

(a) 6.24 THRR (b) 7.03 THRR
(c) 6.52 THRR (d) 7.08 THRR

Frferiaa § @ i Ser 3 gea Sl @ @y o % forg fmier g 7
(a) 3§

(b) I AT AT ATl

(c) o< HET | TR (processed) I T dTefl THeRRT

(d) IWIk T+t

fopet T=r yomreft %1/ It I B/
(a) ®Id (b) TTETH
(c) T (Sink) (d) ITE T
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100.

101.

102.

103.

104.

10S.

If the bandwidth of a signal is 5 kHz and the lowest frequency is 52.0 kHz, what is the
highest frequency ?

(a) SkHz (b) 10kHz

(c) 47kHz (d) 57kHz

Which protocol is primarily used for sending emails ?

(where the symbols have their usual meanings)

(a) POP (b) HTTP

(c) FTP (d) SMTP

What are the three essential and fundamental elements of any communication system ?

(a) Message, Protocols and Receiver (b) Transmitter, Channel and Receiver

(c) Sender, Message and Receiver (d) Information source, Signal and Noise
When compared to an analog signal carrying the same information, a digital signal usually
needs :

(a) Less bandwidth (b) More bandwidth

(c) Same bandwidth (d) No bandwidth

When radio waves travel through atmosphere, which layer is mainly responsible of reflecting

them back to earth ?
(a) Troposphere (b) Stratosphere
(c) Ionosphere (d) Mesosphere

What is the main reason that a communication network is necessary ?
(a) In order to make computers smaller

(b) To exchange resources and data

(¢) To increase the speed of computers

(d) To improve the efficiency of software

SeriesA W N T T



100.

101.

102.

103.

104.

10S.

Ife fereht famra 1 Svefagy 5 kHz 8 3R freiam 3mafd 52.0 kHz B, a1 S99 gia @1
grft ¢

(a) 5kHz (b) 10 kHz

(c) 47 kHz (d) 57 kHz

-t SoH % foTT gera: fora Tidiepict o1 U= fha STaT 2 2

(STET Tehdiehi o 379+ AT 31 §)

(a) POP (b) HTTP

(c) FTP (d) SMTP

fopeft oft TR yoTTeft & < STrevEe 3 qed A T E 7

(a) TSI, TITehict 3T TR (b) =, =et 37 At

(c) U, He¥ IR AT (d) =T E, Fehd 3R IR

T FIAT o T 9Tt TN (analog) famer 1 gorn # fefiest famer & fotw smmai w f=

1 JTIITHhAT BT 2

(a) H SUSfgy (b) 3t vefugy
(c) H9H Svgfagy (d) IS svsfagy &
Se el T IHISA ¥ B T 7, A1 3ws 9ot W a9 WEtad i 1 il JEd:

IHUSH T hi H T BT B ?

(a) &WHUSH (b) TEATTHISA
(c) JAITHAISA (d) AEHUSA
TR 2ereh <hl HATEYehel o1 & HHU 1 8 ?

(a) PRI i BIET L & AT |

(b) HETEHT 3R ST % IEH-YSH & foag |
(c) PRI T et ST b fere |

(d) TR < gl H IR i o fofu |
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106.

107.

108.

109.

110.

111.

What does DHCP do on a network ?

(a) Resolves domain names to IP address

(b) Secures data transmission

(c) Automatically assign IP address to device

(d) Transfer files between computers

If a material is transformed into a superconducting state from a normal state, its entropy :
(a) decreases (b) increases

(c) remains same (d) shows abrupt change

The critical temperature of lead is 7.2 K. What is the binding energy of its cooper pairs at

zero temperature ? (Where kj; is Boltzmann constant)

(@) 7.2kg (b) 2.2kg

(c) 25.34kg (d) 41.32kg

In a perfect ionic crystal, which type of defects dominate ?

(a) Schottky defects (b) Frenkel defects

(c) Colour centric (d) Dislocation defects

The Hall coefficient of an n-type semiconductor is :

(a) Positive (b) Negative

(c) Zero (d) Depends on temperature

The total efficiency of an injection laser with a GaAs active region is 18%. The voltage

applied to the device is 2.5 V and band gap energy of GaAs is 1.43 eV. The external power

efficiency of the device is :
(a) ~5% (b) ~10%
(c) ~15% (d) ~20%

SeriesA T N T T



106. 9% T DHCP FIT HLAT R 7
(a) SIEF 1 I [P Yal | Sl & |
(b) STT T i FAfFd LT 2 |
(¢) TSI ! TrETfId ®9 F [P Id T Hidl 2 |
(d) PR % HET HIge] AN Ll & |

107. e ueref sl A= TEAT ¥ fdeereh LT H uiEfdd fehat STar 8, a1 3Heh! T
(a) T2 | (b) el 2 |
(c) THF @A 2 | (d) 31T Tieda femrd 2 |

108. ¥ (lead) 3T shifereh @19 7.2 K & | S ATGHT U 38h HUL 1T hl S€ ol AT 8 7

(T8I ky, FTecTH e 2)
(@) 7.2k, (b) 2.2k,
(c) 2534k, (d) 4132k,

109. T 3T TR forteet § ¥ {5 g & oy o8l TH@ & ?

(a) WITZh! (b) Shehet T
(c) TThf=a (d) e g

110. n-JehR e hT gict 0N BT & :
(a) EATCHS (b) TS

(c) I (d) a9 W R

111. GaAs Hisha & 9Tcl Ush 99K oISk shi et gaadT 18% B | SuhuT 7 2.5 V forvar feam wman 2
AT GaAs Tl Holl SUS A 1.43 eV & | SUhLIT Shl STl Ik G 8

(a) ~5% (b) ~10%
) ~15% (d) ~20%

IpA T T e



112.

113.

114.

115.

116.

Compare the density of lattice planes in (132) plane with that in (100) planes for a cubic

primitive lattice :

1 1
(a) NEY3 (b) Jir

1
(@) W (d) None of the above

What is the packing fraction of a face centered cubic (FCC) structure ?
(a) 0.68 (b) 0.74
(c) 0.52 (d) 0.32

A simple cubic (SC) crystal has lattice constant a = 0.3 nm. The interplanar spacing for the
(111) plane is

(@) =~0.17 nm (b) =0.08 nm

(c) =0.34 nm (d) =0.22 nm

An insulator has an optical absorption below 1800 A. The width of forbidden energy gap
is

(a) 5.0eV (b) 7.2eV

(c) 6.9¢eV (d) 8.0eV

According to the BCS theory of superconductivity, what is threshold energy of an excitation

required to break a Cooper pair ?
(a) Binding energy per electron, A

(b) Fermi energy, E

(c) Twice the binding energy per electron, 2A

d) Ky Te

SeriesA @ N T T



112.

113.

114.

115.

116.

Teh T 31T ATeTeh o ToTT (132) Tt 3T (100) et o SITeteh dell o Ted ohl JoiT . :

1 1
(a) NEY) (b) Jir
(d) 378 | HIE T

1
(c) J17

BeAP—higeh B9 (FCC) T=HT Sl o 37w (packing fraction) 91 27
(a) 0.68 (b) 0.74
(c) 0.52 (d) 0.32

Teh T T (simple cubic) sFeet # Setes fads a = 0.3 nm & | 3896 (111) 9 & fotw
et gt fehart 2nft 7
(a) =0.17 nm (b) =0.08 nm

(¢) =0.34 nm (d) =0.22 nm

Teh 37Tk bl TehTRIIT STINYUT 1800 A T hH 8 | 3Heh Ifold Sl 31U <hl TISTS B
(a) 5.0eV (b) 7.2eV
(c) 6.9¢eV (d) 8.0eV

HAfq=Tershal % BCS rgi<i o AFHR Teh F I <l i o (T8 HATewaeh I 6l et

(Threshold) Selt T & ?

(a) SO AT T SARH, A

(b) ®H &, Ey

(c) T ol | GHI el Tfd ForaH, 2A
d) Ky Te
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117. The amplitude of the electric field in a parallel beam of light of intensity 2.0 watt/m? will be —
(6, =8.85x 107 12C2 N1 m?, ¢ =3 x 10% m/sec.)
(a) 38.8 newton/coulomb (b) 77.6 newton/coulomb

(c) 388 newton/coulomb (d) 776 newton/coulomb

118. Speed of electromagnetic wave in vacuum is same —
(A) for all wavelengths (B) in all mediums
(C) for all intensities (D) for all frequencies
Correct option is :
(a) only (B) (b) (A) and (D) only
(¢) (A), (C)and (D) (d) (A), (B)and (D)

119. The power radiated by Sun is 3.8 x 102® watt and radius of Sun is 7 x 103 m. The average

value of Poynting vector is —
(a) 6.175 x 107 watt/m? (b) 12.350 x 107 watt/m?

(c) 26.4 x 10°* watt/m? (d) 5.43 x 10'7 watt/m?

120. The energy per unit time and per unit area transported by the electromagnetic field is called —
(a) Energy flux density (b) Poynting vector
(¢) Flux vector (d) All of the above

121. The Maxwell’s electromagnetic equations are valid under the following conditions except
one, which is —
(a) these do not apply to non-isotropic media.
(b) these do not apply to non-homogeneous media.
(c) these do not apply to media which move with respect to system of coordinates.

(d) these do not apply to non-linear media.

SeriesA s N T T




117.

118.

119.

120.

121.

2.0 @fe /.2 <fier o TehTet shi Teh THTIGR Tohor | Igd &4 1 STTATT ERT —
(g, = 8.85 x 10712 T2 =g 1.2, ¢ = 3 x 108 ¥, /4.)

(a) 38.8 =g /%HAH (b) 77.6 =g /HA™

(c) 388 YA /peAH (d) 776 =g /HAH

frarta 1 ferega Srarehia 7l o1 o HHH a1 R —

(A) Teft qireet o fere (B) \eft wreami o

(C) Tt dtgranai & forw (D) |+t SR < fow

g faehed 8 —

(a) e (B) (b) hee (A) 3 (D)

(©) (A), (C) 3N (D) (d) (A), (B) 3 (D)

T <l fafertor wifekt 3.8 x 1026 afe & 3R g i Bream 7 x 108 Hiex 8 | wisfen afew =1 3fwa

T BN —

(@) 6.175 x 107 9 /Hi2 (b) 12.350 x 107 aie /H12

(c) 26.4 x 103437 /Hi2 (d) 5.43 x 10'7 afe /Hi2

ferega Traeha & gra wid 3ohTS THe e Ui 3ohTS She 1 AT St shEelTdl § —
(a) Folt AR T (b) Tigfem afqa

(c) eI T (d) IHE Gt

Hergrae fargga greehia aeffentr fefaRaa fefoat & @ 7, T s 1 siew, a8 & -

(a) 3 IEHIH HTEAHT O AR TE B B |

(b) 3 Irewf w0 e B R |

(c) ¥ 3 HI=AH! T AL AL Bl Sl FeIieh JoTett < Jgr & |
(d) ¥ FReeh wreawi W AT & B 2 |

51  Series-A



122.

123.

124.

125.

126.

127.

In free space, if E (z,t) = 103 sin (ot — Bz) ﬁy V/m, then the value of ﬁ (z, t) will be —
3 3
(a) — 0n (sin ot —Pz)a, (b) sin (ot —fz) a,
(c) — (sin ot —Pz)a, (d) sin (ot —fz)a,
120 &

A plane electromagnetic wave of frequency 25 MHz travels in a free space along x-direction.

At a particular point in space and time, E =6.3 3\ V/m. What is value of f;) at this point ?
(a) 2.1 x 1078 tesla (b) 2.1 x 108K tesla

() 2.1 x 107! tesla (d) 2.1 x 105K tesla

A dielectric medium has a relative permittivity €. = 4 and relative permeability p. = 1. The

speed of light in this medium is -
(a) ¢ (b) c/2
(c) c/4 (d) 2c

Which region of the electromagnetic spectrum is used to sterilize surgical instruments due
to its ability to break molecular bonds ?
(a) Infrared (b) Ultraviolet

(c) Micro waves (d) Radio waves

Which concept was introduced by Maxwell to modify Ampere’s law ?
(a) Conduction current (b) Displacement current
(¢) Induced current (d) Eddy current

The ratio of the peak electric field (Ej) to the peak magnetic field (B,) in a plane

electromagnetic wave in free space is equal to —
(a) ¢ (b) ¢
) \c d) 1/c

Serieck 5 N T T



122.

123.

124.

125.

126.

127.

LPA

T S, AR E (2, 1) = 10 sin (ot - Bz) &, 1. /8. &, 7 H (2, 1) %1 70 G071 -
10° . b S .

(a) — 0 (sin ot —Pz)a, (b) 50 sin (ot —Pz)a,
10° . 10° . .

(c) — 0m (sin ot—Pz)a, (d) 0n sin (ot —Pz)a,

25 W &S IR h1 Teh AHA foE]d Jraeh i a0 Heh €I | x-feom o S1gfeer = et 7 |
fopeft oy farmg e, ST TR W E = 6.3 ] &t /0. 2 | 30 fag W B %61 A s w2

(a) 2.1 x 108 & (b) 2.1 x 108 k 3wt
(c) 2.1x 1071 & (d) 2.1 x 1075 k 3=
T TR HTEIH ol ATUIEH LA ¢ = 4 3 SAUTEh TRwd p = 1 8 | 39 7 |

TehTeT <h! T & —

(a) ¢ (b) c/2

(c) c/4 (d) 2c

Torera grerehi Tere < Tohet &1 61 ST STTTTreh Sl bl TS Shl &7 o VT ITe ferfehed
UKL Bl SHaT] Ted H % fore fepam S & 2

(a) 3TaTH (b) TS

(c) Heh T (d) et

wrfeR o e ol wenfer s % foru feeeet 3 fora staumomn w1 ufes fean 2

(a) =T g1 (b) forem gma

(c) fed &m (d) o gm

T T H T THAA TRl Ik aoT H =RA foR[a & (E,) 3R =i graehia &7 (B) &

AT Feheeh IS BT & 7
(a) ¢? (b) ¢
(© \c ) 1/c



128. Which of the following fundamental evidence proves that electromagnetic waves are

transverse and not longitudinal ?
(a) Interference (b) Diffraction

(c) Polarization (d) None of above

129. The electric field vector of a plane electromagnetic wave oscillates sinusoidally at a
frequency of 3 x 10'9 Hz. What is its wavelength ?
(a) 1 x10'8 metre (b) 1 x 1072 metre

(c) 1 x 102 metre (d) 9 x 10'8 metre

130. A TV tower has a height of 235 m. How much population is covered by the TV broadcast if
the average population density around the tower is 1000 km~2 ? The radius of the earth is

6.37 x 10° metre.
(a) 94 Lakh (b) 54 Lakh
(c) 104 Lakh (d) 74 Lakh

131. The magnetic scalar potential exists, where —
(a) current density J is finite. (b) current density J = 0.

(c) current density J is infinite. (d) None of these

132. Which of the following process is reversible ?
(a) Conduction (b) Diffusion

(c) Radiation (d) Change of State

133. Determine the efficiency of a reversible engine working between 527 °C and 27 °C.
(a) 40% (b) 60%
(c) 62.5% (d) 75%
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128.

129.

130.

131.

132.

133.

=1 9 5 o T ifetes o a1g firg ohta & fob fergga greehia ot STy gt 8 7 fob arges ¢
(a) TR (b) T
(c) geTehTT (d) 3T 9 IS T

T GHC ToE[d Jraehid qUT 3 Tore[d &1 |ew 3 x 1010 8t hl AR T SATeThA T § QleH
AT 8 | $Hehl quTeE 1 Bl 7

(a) 1 x 108 Hex (b) 1 x 102 HX

(c) 1x 1027 (d) 9 x 108 diex

Tk St et hl FeTg 235 et B | A Tt o 9/ AR 3fEd SEEt g1 1000 frdt. 2 2,
At Eeft T g ferat ST et Y S Fehdll @ 7 gt hY fewn 6.37 < 106 Hiew R |

(a) 94 @ (b) 54<m@

(c) 104 < (d) 74 <@

b 3Afeyr fava o sifeaea a8t gar 7, <& —

(a) G O J IRfid Biar 2 | (b) I EASI =02 |
(c) T ETA J 3¢ | (d) 3T T BIE T
FrfaRaa o @ i € afsr Soravia 8 ?

(a) =T (b) ferawor

(c) Tafertor (d) 3TaEdT § gitEeH
527 °C AT 27 °C % 9 1 HA 9T Teh kAU S5 <hl eardl o1 et Hifsu |
(a) 40% (b) 60%

(c) 62.5% d) 75%



134.

135.

136.

137.

138.

An object which takes heat from a constant temperature source and rejects to a lower

temperature body, is said to be —
(a) Carnot engine (b) Thermometer

(c) Calorimeter (d) None of the above

The fundamental limitation to the coefficient of performance of a refrigerator is given by

which of the following ?
(a) First law of thermodynamics (b) Newton’s law of cooling

(c) Zeroth law of thermodynamics (d) Second law of thermodynamics

In ideal gas case, the work done in an isochoric process is given by the following —
(@ P(V,-V) (b) Zero
\)
(c) nRT In 7 (d P (V2 + Vl)
1

A steam engine intakes 100 gm of steam at 100 °C per minute and cools it down to 20 °C.
Calculate the heat rejected by the steam engine per minute. Latent heat of vaporization of

steam = 540 cal/gm.
(a) 6.2 x 10 cal (b) 6.2 x 103 cal

(c) 5.4 x 10* cal (d) 5.4 x 103 cal

A heat engine operates between a cold reservoir at temperature T, = 300 K and a hot
reservoir at temperature T). It takes 200 J of heat from the hot reservoir and delivers 120 J

of heat to the cold reservoir in a cycle. What could be the minimum temperature of the hot

reservoir ?
(a) 100 kelvin (b) 220 kelvin
(c) 500 kelvin (d) 600 kelvin
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134.

135.

136.

137.

138.

Teh I I U FRIG AT % EI § HS1 oIl @ 77 HH a1 fveg i st 2, weernd
3_

(a) HHIC Z5H (b) YT
(c) heariHret (d) SRA Y HIE &
Uhoe o SIGaiA TuTTeh <hl Jord EHim Fr d @ fopash g mefi 8 7
(a) STTIeh! 1 g2y f=em (b) I 1 fide =
(c) SSATTIEhRT b1 I=at fam (d) SeamTieh! @1 feefia fem
3TTest 19 o Aol |, TuaTRIdieh Wshe § foha mn whrd feaq feun e g -
(@ P(V,-V)) (b) A&

)
(¢) nRT In | —= (d) P(V,+V))

Vl
T |19 39 S fFe 100 T 979 100 °C TR TE9T LT & 3R 38 20 °C Teh 3T L <dl & | 91

39 gru ufdt fire T sam <6t wror shifre | vma <6t arsdiehor sht T ST = 540 ettt /T
gl

(a) 6.2 x 10* AR (b) 6.2 x 103 FHeAR
(c) 5.4 x 10*FHery (d) 5.4 x 103 FHeAry
T HSAT 35 AT99H T, = 300 K (308 WUSK) 3R A9 T, (T4 ¥UER) % o= F=1erd aiet

2 | 9% T =5k § T HUSK ¥ 200 [T HEHT ol & 3T 3US HUSK 1 120 St AT JgH HLal

2 | T YUSR T =LA ATIHTH AT & Hehell & 7
(a) 100 <hfcar (b) 220 Hfcem
(c) 500 ehfcer (d) 600 Hfca

57  Series-A



139. Which physical quantity is conserved in the first law of thermodynamics ?
(a) Entropy (b) Temperature
(¢) Energy (d) Work

140. Which law of thermodynamics states that it is impossible to reach the absolute zero of
temperature ?
(a) Zeroth law (b) First law
(c) Second law (d) Third law

141. A fully charged car battery gradually discharges while lying on the shelf at a constant
temperature. During discharging it loses 250 kcal to the environment. The battery is then
recharged slowly to its initial state. The charging process consumes 0.53 kWh of electricity.
What is the heat transfer during the charging process ? (J =4.1868 in MKS unit)

(a) —861.3 k joule (b) =750.7 k joule
(c) —897.7 k joule (d) —810.7 k joule

142. A symmetric double convex lens is cut in two equal parts by a plane perpendicular to the
principal axis. If the power of the first original lens is 4 D, the power of cut lenses will be —
(a) 2D (b) 4D
(c) 3D (d 5D

143. A near sighted man can clearly see objects upto a distance of 1.5 m. The power of the lens
of the spectacles necessary for the remedy of this defect will be —
(a) +0.67D (b) —0.67D
(¢) +15D (d —-15D

144. A compound microscope has an objective of focal length 1 cm and an eyepiece of focal
length 2.5 cm. An object has to be placed at a distance of 1.2 cm away from the objective
for normal adjustment, then the angular magnification of it will be -

(a) 50 (b) —50
(c) 100 (d) —100
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143.

144.

FEATTIeh! o T from o o = wiifoes Ty wrfera @t g 2

(a) Tgrdt (b) TATTHH

(c) Sl (d) e

ST T hIF T 1w shadT g foh TSR aTIHH qeh UgedT g § 7

(a) et fem (b) wem frem

(c) g frm (d) e Frem

T I T T TSI <hl TS R T St Teh FRR ATIHH T et W 1@ T T -t smmafima

Bl & | SATRIG B % U I8 THTER0l § 250 fohedl shetil @1 el 2 | TRt siedt ofit-«fit 3o+
TRIFTeh STEAT H TG Bidl 8 | STEfRTa i sl Ifshan 7 0.53 feretl die auer fasteft <6 @ud
Bl B | AT TfRaAT 3 SR ST TR feha=T B1aT 8 2 (J = 4.1868 MKS If2)

(a) —861.3 Terall S (b) —750.7 feratl S
(c) —897.7 frall S (d) —810.7 feratl S
T T TG0 oi8 ol 35h TE&F 3781 o Nead ol SeR W H q9ad gRI e fean Sar & |

Ife Tgel T&I oi| i 3k 4 D 7, @ e gU di <hl 31fch gft —
(@) 2D (b) 4D
() 3D (d 5D

frepe 5fE Qi et safeh 1.5 1. <61 gfl o <hl SR 3T ol T8 &Y H W el & | 36 Q1Y % IR
& foTu STrervareh =9l & i 6T &wan anft —

(a) +0.67D (b) —0.67D
(c) +15D d) -15D
T Y geneelt w1 Afgeaes | St wred gff w1 3 AfeRt 2.5 At wiew g R 7 | wT

ARG o o1 fepeft sreq w1 Af¥rgeareh @ 1.2 &l o1 gft oX T I, 1 36! hiviia JTeeH
B —

(a) 50 (b) —50

(c) 100 (d) —100



145. If the source of light used in a Young’s double slit experiment is changed from red to violet
then —
(a) the fringes will become brighter (b) consecutive fringes will come closer

(c) the intensity of minima will increase  (d) None of these

146. If alight wave travels in vacuum along the x-axis, then which of the following may represent

the wave fronts ? (c is an arbitrary constant)

(@) x=c (b) y=c
(c) z=c (d) x+ty+tz=c

147. Two coherent sources of different intensities send waves which interfere. The ratio of
maximum intensity to the minimum intensity is 25:1. The intensities of the sources are in
which ratio ?

(a) 9:4 (b) 25:1
(c) 625:1 (d) None of these

148. Two sources are called coherent if they produce waves —
(a) of equal wavelength (b) of equal velocity

(c) having same shape of wave front (d) having a constant phase difference

149. A man wearing glasses of focal length +1 m cannot clearly see beyond 1 m,
(a) if he is farsighted (b) if he is nearsighted

(c) if his vision is normal (d) in each of these cases

150. The optical path of a monochromatic light is the same if it goes through 2.00 cm thick layer
of glass or 2.25 cm thick layer of water. If the refractive index of water is 1.33, what is the
refractive index of glass ?

(a) 1.33 (b) 1.50
(c) 1.67 (d) 1.82
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149.

150.

e 2 < fgfeete TR 4 SR WehTet o1 Tet | ST O H Seet e S/,
(a) Top=t Tmehiclt &1 St | (b) AR shitreh {1 fiehe 31 STt |
(c) Tafers 6t freran 5@ At | (d) TH A g & |

¢ Teh TRIYT A0 x-3187 o JTIfew FHata ® e et 2, @t ffetfad o 9 M T sl e
AR Z ? (c Th Wioad R 2)

(@ x=c (b) y=c
(c) z=c (d x+y+tz=c
Tira-fira fraarsti 9t @ Sher-Trag Eid 901 Weld 8, S SF (el hidl @ | 3TTeIehan digar 311

YAAH ST T A 25:1 8 | Eiai <hl Ao fope S H g ?

(a) 9:4 (b) 25:1

(c) 625:1 (d) 378 | IS T

T FIdl ! heAT-Frag el II1dT 7, Ife 3 T 30 hld & —

(a) M AT Hi (b) FHH T H

(c) TH 3ATHR o T 6l (d) e TR e

+1 T HIehd Gl T =9HT Ug- BT ATk i | He ¥ 11 w18 ¥4 ¥ @ &1 <,

(a) AT IB T3 AIIH 2 | (b) fe =g Fehe g Srges ¢ |

(c) ufe 3ueh gfd A= 7 | (d) 37 Tt feorfemn o

Teharufl YehTST ST JehTRI T U | BidT & Ife a8 2.00 Tt W i shl Td A1 2.25 T it ST

1 9T T TSIAT & | FfE Tt T 319G 1.33 7, 1 hI= I 19 I T ?

(a) 1.33 (b) 1.50
(c) 1.67 (d) 1.82
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