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1. In the circuit shown, Diodes D; and D3 are ideal. 1. yeffig uRuy 4§ T D, @r D, eyl &)
Find Ip; and Ip2 2 v g 5 Ip1 T Ip2 ST &Y —

(1) I;pi =0, Ip2=4mA (1) Ip1=0, I;>=4mA
(2) Ipi=4mA, In2=0 (2) Ip1=4mA, Ip2=0
(3) Ip;=1mA, I;2=3mA (3) Ipi = ImA, Ip2=3mA
(4) Ipi=2mA, Ip2=2mA (4) Ipi=2mA, Ip2=2mA
(5) Question not attempted (8) IrgaRa weq
2. Consider the circuit shown in figure. Which of  2- Rz ¥ yeffiq uRuy wr R &9 | = Ry v
the following figures, represents its correct =i § 9 =T 9 |Jieq gea ufRu Pl
Norton equivalent circuit? frefiig oxar 22
a a
T e ]
20V, _—
[ L ob 1 e ab
- =] X =] a
. k
[=]%2
3 29,
a . a b
% 2@ % 20
(2) 2A (D 2 24 1.)
ab ab
50
@ 2a() o é) 50
: :
2Q
08 10A 2Q
3 ® 4) TCD
: ' b
(5) Question not attempted (5) argRa
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3. In a single slit diffraction experiment, there is a

minimum of intensity for orange light
(A = 600 nm) and a minimum of intensity for
blue-green light (A = 500 nm) at the same angle
of 1073 rad. For what minimum slit width this is

possible?
(1) 9% 10°mm (2 10°m
(3) 3x10”m (@) 6x10°m

(5) Question not attempted

- The Zener diode in the voltage regulator circuit

of figure has a constant reverse break down
voltage Vz=8.2 'V, for 75 mA<Iz<1A.IfRp.=
9Q estimate Rs so that VL = Vzis maintained at
8.2V while Vy varies by = 10% from its Nominal
value of 12V —

R
M +
Is L
V
ek, + L
S T RL
* Vg
(1) 524 Q
(2) 262 Q
(3) 82Q
(4) There is no value of Rs for which 75 mA
<Iz< 1A EX[E]
(5) Question not attempted Eﬁ%&

* A volume charge density p = % (r#0andCisa

constant) exists in a sphere of radius ‘a’ centred
at the origin. Here r is radial distance from
centre. Determine the magnitude of a point
charge placed at origin which will produce the
same electric field at r > a as produced by
aforesaid volume charge.

(1) 4ma’C (2 ma’C

(3) 271:32(: (4) ma2C
2

(5) Question not attempted

- Uh Udhe Ree fAgds wamm #, aRW yam

(A =600 nm) & 10 g& draar s qor i
RT THTT (A = 500 nm) B Y T S
faffs, 107w & 999 & W) & | Rae
a1 e gAoe drerg & oY I8 |va g7

(1) 9% 10°mm (2) 10°m

(3) 3%x10°m (4) 6x10°m

(8) srgailRd ueH

. a3 & dreear fFame aRuy § IR SIS &1

oI dleedl Vz=82V,75mA<Iz<1A S forg
faaie 81 af@ Ru=9Q 2, a1 Rs &I AT
PINTY T1fe Vo= Vz; 8.2V WR &l g1 I8 iafdh
Vy 39D Hidiae (AHT) 79 12V & + 10%
T dgeldl & —

Vs T v

(1) 524 Q

2 262Q

(3) 82Q

(4) Rs &7 a1 HIE A1 T8 & e g 75
mA <Iz< 1A

(5) argaRa weA

- Bsara & Ue M H OM¥ad A "9

p=" (0 T C @ Frie §) &1 s
2, Mo & g Aofdg R | JBI r % 9
Brog @ W 2| afdg W W M el 89
fig smawr &1 uRHAvT od ST S r>a W
Ia1 & faed &9 S v, o 5 SwRiE
BT JMIAT I T~ Bl © |

(1) 4ra’C (2) ma’C
(3) 2ma’C (@) ma’C

2
(5) rg=IRa weH
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6.

Cesium (Cs) has a work function of 1.8eV. When
Cesium i1s illuminated with light of a certain
wavelength, the electron ejected from the surface
have kinetic energies ranging from 0 to 2.2eV.
The wavelength of the light will be -

(1) 240 nm (2) 288 nm

(3) 310 nm (4) 364 nm

(5) Question not attempted

The density of electron states in a metal can be
written as g(E) = AE> where A is a constant and
E is measured from the bottom of the conduction
band. Find the number of states between E¢ — kT
and E¢ . (Here Eris Fermi energy and kT << Ey)

1 1
(1) JKT E2 (2) AKT Egz

3 x 2 1
(3) EAkT Ef?- (4) gAkT Efz
(5) Question not attempted

When the Boolean expression
(A.B + C.D).[(A+B).(C+D)

is simplified, the answer we obtain is -
(1) (A+B).(C+D) (21

(3) AB+CD (4) 0 (Zero)
(5) Question not attempted

The

galvanometer is 3.5 x 10 ==, If the period of

current  sensitivity of a  Ballistic

coil is ‘W sec, the charge sensitivity of the
Ballistic galvanometer is (in m/C) -

(1) 3.50x 107 (2) 7.00x 107

(3) 0.35x107 4 1.75x 107

(5) Question not attempted

AT (Cs) BT FRIFAT 1.8eV 2| Od 38 Udh
Fifaa aeTesl 31 usre fevot & geifda e
SITAl 8 A Soafold Sodeidl @1 ot Sl 0
¥ 22eV & #HY B 2| UHE P a¥iesd
anft —

(1) 240 nm (2) 288 nm
(3) 310 nm (4) 364 nm
(5) sgRRa weA

Uh 9ig H goaS AR BT HEe

g(E) = AE'? & aR forar S 9dar & wief
A U®H FOdie 8 997 E &7 |99 aiad 98 &)
acll | fHar mar 81 Ee— kT @M Er @ &g
AR DI FAT T HeI | T&l (B BH SHol
2 @7 kT << E®)

1 1
(1) KT Eg: (2) AKT Eg2

1
3) gAkT Ep

(5) argaiRa weA
SEEGIPREE
(A.B + C.D).[(A+B).(C+D)

BT AP fHAT SITem &, o o SO’ 86 ura
BIT &, 98 & —

(1) (A +B).(C+D)
(3) AB+CD

(5) IrgaRd u=A
tp  dfoRed armMdl @ g gafRan
3.5 x 10* =2 7| A guseh &1 A
‘T sec ®, A1 dfeResd aRmdr @t maer g
g (m/C ¥) -
(1) 3.50x 107
(3) 0.35x 107

(5) IR ueA

(4) ZAKT E¢z

@ 1
) 0 ()

(2) 7.00x 107
(4 1.75x 107

10. The change in forward bias voltage for doubling ~ 10- T SRATH sef=meid sre d 300K @9 O
the forward bias current of a Germanium YA HRT BT T AT HRA D ol JTIITH
semiconductor diode current at 300K is nearly - dlcedl 3 gRadd o 9T & —

(1) 20.5mV (2) 1.73 mV (1) 20.5 mV (2 1.73 mV
(3) 2.05mV 4 173 mV (3) 2.05mV 4) 173 mV
(5) Question not attempted (5) srgaRa g
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11. A prism is to be used to turn a beam of light by 11
90° (fig.), light enters and exists the prism
through two antireflective surfaces. Total
internal reflection occurs at the back surface,
where the incident angle is 45° to the normal.

The minimum required refraction index of the
prism material if the surrounding region is air,

s —

E!.EIEP

R

r M 2 (2) V3
3) V6 (4) 5
(5) Question not attempted

12. A 0.3kg block starts from rest and slides downa 12
frictionless hemispherical bowl of radius 0.1m.
Initially it was at the top left of the bowl as
shown in figure. At the bottom, it collides
perfectly inelastically with a 0.4kg mass initially
at rest. The maximum angle o, which the radius

vector of combined blocks will make with the

vertical after the collision is given by —

(1) a=cos™1(0.82) (2) a=sin"1(0.82)
(3 a=tan"1(0.18) () o = cos~1(0.18)

(5) Question not attempted

U S8 &1 SUANT UHrer fhRor &1 90° |ares
@ ford fvm < 2 (=) weerwr fUsa # 1
wadd e ([ERTfea) wasl | gdwr ud
e xar 21 fRoel wdg R gl 3riaR®
URTACH BT § STel Aferd | IaaT PiuT 45°
2| 3fe murd &1 &7 91y &7, A1 fUoH uered @1
RATH MALIF AIIIAD & —

) 32 2 3
@) Vg @ 3
(5) IrxilRa uzH

0.3kg BT UH wild fORM F URT Hal & a
Us YR ASIAER @ell s B
0.1m 2, ¥ - fhaarar € | UR9 # =dfd, el
% 99 9T & PFRER W) €, o9 & R 5w
T B Tl W I foRM # W 04kg & UH
SAM W gUIa: YT TIHR Bl & | TIHR
D 915 HYad widl @ e afee gRT Heakr
¥ g9 WM arel UEaH B o 39 TBR
feam smgar —

(1) a=cos™%(0.82) (2 a=sin"1(0.82)
(3) « =tan"(0.18) ) a = cos™1(0.18)

(5) rTaRT weA
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13. A particle starts with an initial velocity Vo from 13-
x=0 and is subjected to a retarding force F = —kV
(where Vv is instantaneous velocity and k is a
constant). Which of the following statement is
true for the motion of the particle?

(1) Its velocity decreases linearly with distance.

(2) Particle stops after covering a distance
Vo/2k.

(3) Its velocity decreases linearly with time.

(4) Its velocity decreases exponentially with
distance.

(5) Question not attempted

14. The wavelength of Ka X-rays for Mo (Z=42)is 14
0.71A. What is the wavelength of Ko X-rays for

Cu (Z = 29)?
(1) 0.152 A (2) 3.044 A
(3) 1.674 A 4) 1522 A

(3) Question not attempted
15. The equivalent wavelength of a moving electron 15
is 0.24A. The voltage to be applied between two
grids that will bring it to rest is approximately.
(1) 1308 V (2) 5232V
(3) 2616 V (4) 654V
(5) Question not attempted
16. How much work is done in moving a unit  16.
positive charge from A to B in the electric field
of dipole p shown in figure?

AB
/'-\’/\\
N
x,’ N
{45 45N T
_,:1 _____ <.L
A
< a >
vz V2
2, @2k Erm
ga 4mepa : b
(V2-1)p (4) Zero %
@ 4ngga?

(3) Question not attempted

WWx:OﬁWWVoﬁWW%

qel 39 UX Udh Hed g F = —kv olfrar @

(STET v 39T arelflTds I & 9o k Ue fHadie

2) | BT B T B fore F=falRad § | =

FAT T 87

(1) $HHT T QP 7l W /Y | "edl § |

(2) BT g Vo/2k T B & SURTT $F STl
=

(3) THFT 9T Y & WY WY w®I H "edl
=

(4) 3g®1 91 N & WY OB ©Y F ged
=

(8) IgaRa u=A

Mo (Z = 42) & fog Ko X-fxoi &7 a<meed

0.71A 81 Cu(Z=29) & folU Ko X—fHroil &1

TR R R

(1) 0.152 A (2) 3.044 A
(3) 1.674 A 4) 1522 A
(5) IR Uw

T TR Solasi @ god aviasd 0.24A 21
gl firs @ dr9 IRIfAg dicear W g9 faxm=ma<en
¥ o & g €1 SR, 98 o g —

(1) 1308 V (2) 5232V
(3) 2616 V (4) 654V
(5) 3rRda U=

7 & ysRia p fByd & fagd &3 & & woise
g AT B AY B 99 of 4§ far wan
P fHaaT 27

AB
/'-\./\‘
\
X/’ \\
7 o o\ %
T e b 0
A
< a >
VZp (V2+1)p
M 4ngga’ @) 4megal
- 4
(3) (f 12)13 ( ) Zero
TEpA
(5) I gaiRa ue
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17. The element sodium can emit light at two
wavelengths A;=588.9 nm and A;=589.5 nm.
Light from sodium is being used in a Michelson
interferometer. Through what distance must the
movable mirror be moved if the fringe shift in
the fringe pattern of one wavelength is to be 1.00
fringe more than the shift in fringe pattern of the
other wavelength?

(1) 289 nm (2) 578 um
(3) 289 um (4) 578 nm
(5) Question not attempted

18. Consider the following statements and choose
the correct option —

A: From Maxwell’s equations it can be shown
that the sensitivity p = 0 (a perfect
conductor) implies that B = constant inside
the material

B: From Maxwell’s equations it can be shown
that B = 0 inside a
(a superconductor) implies

material
that  the
resitivity of material is p =0
(1) Both the statements (A) and (B) are correct
(2) Only the statement (B) is correct
(3) Both the statements (A) and (B) are wrong
(4) Only the statement (A) is correct
(5) Question not attempted
19. Choose the correct option about the diamagnetic
susceptibility -
(1) Negative, temperature independent
(2) Positive, increases with temperature
(3) Negative, increases with temperature
(4) Positive, decreases with temperature
(5) Question not attempted
20. The Fermi energy of a metal is Ep. The
de-Broglie wavelength of an electron (mass m)
moving at Fermi Velocity Vg will be -

17. @ifsgw awg 1 axoresal A=588.9 nm @
A>=589.5 nm UX BT Icafeid HY Fhdl 2|
AifsTs | U USRI Uh Agdhordd
fdevodnd) § o™ § orar S %81 2 | Ui 9erd
Tuor ®I fhadl g0 W g o 2 g
e & fibel ufowy A e fawemms que
TR < & bt ufosu & faxenmu= I 1.00 fibw
1w BY?

(1) 289 nm
(3) 289 um
(5) IJgRa weA
18. ffarfRya woMl W faar &Y g O Ao
g5 —
A: HFEdT FHIERON QU8 9T ST FhdT B
o ufoREesar p = 0 (eneel @ra®) | M
Jg 2 o ey & frax B=faa 8

B: Aa9dd GHIGRUN W A€ SUTAT ST FheT &
o garel (@rfdares) & YAk B=089 9
ey I8 © & usrd & ufekersar p=0
g

(1) P9 (A) 91 (B) 41 I8 € |

(2) Baa HUF (B) & T 2|

(3) HUF (A) 9T (B) ST Told 2 |

(4) BHadl HAT (A) & TE B |

(5) Irg<iRa ws

19. yfygeea gl & IR ¥ 981 AFa g+ —
(1) ==, a9 wR iR T8 2
(2) g=TH®, T © AT dedl B |
(3) FuTcH®, 19 B AT dEal § |
(4) 9IS, T D HT Hedl 2
(5) argaRT o

20. ug uig B BHI Huil Ep gl UP Soldeid

EeHE m) S BH 9 Ve 9 I &1 © D
Si—gell R s8R —

(2) 578 um
(4) 578 nm

h 2h h 2h
M S 7mEs @ o5y D 2o 2 Lk,
h h h h
®) Gmer @ JEr [=] £ [=] ®) Gmee @ 7k
(5) Question not attempted []; : (5) <R weA
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21. The ratio of the magnetic interaction energy of

22,

23.

24.

an electron spin magnetic dipole moment in a

magnetic field of induction of 1T with the

thermal energy (kT) at room temperature
(300 K) is about -

1 46x10? (2 23x10?

() 5.8%x 107 (4) 23x10°

(5) Question not attempted

Consider the Bohr model of the hydrogen atom.
If oo is the fine structure constant and C is
velocity of light in free space, the velocity of the

electron in its lowest orbit 1s -

a 1 -(l:- « e oo
3 1-moC (4) £ Ok

(5) Question not attempted

For the full wave rectifier shown in figure, let
Vs = 12042 sin(120m)V , R = 5Q and the
ideal transformer has a turn ratio of 10 : 1. The

peak value of output voltage Vi will be —

N
P
Vs @ " v,
lO:lﬁ N
-t
M 242V @ 12v2vV
(3) 40v2V (4) Insufficient

information
(5) Question not attempted
Two spacecraft “F—35" and “F-36" are moving
away from earth in the same direction with speed
0.8c and 0.6¢c respectively. The velocity of
“F-36" with respect to “F-35"is -
(1) 0.76¢ (2) 0.29¢
(3 —0.94¢ (4) —0.38¢c

(5) Question not attempted

=

E']é ;
YT
L -

21.

22,

23.

24.

IT & gaa1d &3 H Yo soide= & a9 fgga
T B a1 AT [HAT il BT HeET a1a
(300 K) R g Fat (kT) & 0T § —

M 46x1073 @ 23x10?
(3) 5.8x10° 4 23x%x10°
(5) srgailRa ue

gIggIo URAY] & v Uiy =) R a |
Ife o eH HET FIdie qum C O Udre Bl

Had IATHIE H AT 8, 99 Solagid &1 gDl
=9 @em H 97T § —

(1) 1‘:: {2) oC
) 1-wC (4) L
(5) IgaRa ueA

o ¥ weff| gof a3 et & fog =
Vs = 1202 sin(120m)V, Ry = 5Q & ol
e TR & BRI BT U 10: 18| ffa
dreedl &7 PRER 99 VL 8 —

I |
1%
RL

s
1

VS@

10:1

D}
(M 242V 2 12v2v
() 40vZV (4) srgar AT
(5) sr=Ra g

I 3faRera “F-35" 3R “F-36" U& o feum 4
% 0.8¢ UG 0.6¢ ATl A oAl | % o %& 2|
“F—35" & W& “F—36" &1 I & —

(1) 0.76¢c (2) 0.29¢
() —0.94¢ (4) —0.38¢c
(5) IgiRd ue
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25,

26.

27.

28.

29.

A boy is walking away from a wall at a speed of
1.0m/s in a direction at right angles to the wall.
As he walks, he blows a whistle steadily. An
observer towards whom the boy is walking hears
4 beats per second. If the speed of sound is
340m/s, the frequency of whistle is (nearly) -

(1) 340Hz (2) 680Hz
(3) 1360Hz (4) Insufficient EXE
information b

(5) Question not attempted

Four particles, each of mass ‘m’ are confined
inside a two dimensional square potential “box”
of side L. If each state obtained from the solution
of Schrodinger equation is occupied by only one
particle, the minimum energy of the system in

) nh? .
units of vl
(1) 6 (2 10
3) 4 4) 8

(5) Question not attempted

For a d.c. power supply that has a 30 V terminal
voltage when delivering 400 mA and a 27 V
terminal voltage when delivering 600 mA, the
value of Thevenin equivalent Ry (in ohm) and
Vu (in volt) respectively will be -

(1) 18,36 (2) 15,36

(3) 36,30 (4) 18,30

(5) Question not attempted

The highest order spectrum observable with
monochromatic light of wavelength 5000 A
using a diffraction grating with 2000 lines/cm
is -

(1 10 (2 3

(3) 1 @) 5

(5) Question not attempted

In an electric field given by E = 4xi + 2j (V/m),
the work done in moving a unit positive charge
along the curve xy = 4 from point (Zm, 2m) to
point (4m, 1m) is -

(1) 221 (2 22171

(3) -111J (4) 117

(5) Question not attempted

25.

26.

27.

28.

29.

U%h dicid Udh GlaR ¥ IAG] ogdq feem #
1.0m/s & ATl |q X O 3BT 8| g & SR
I8 AR Uh UIE! aolrdl 8 | U Yeldh foraas!
IR I8 9Iad I Y&l © 4 [Awe ufd da-s
gAaar & afe =l &1 arer 340my/s B, °1 Al

BT IMGRT (T7THT) & —

(1) 340Hz (2) 680Hz

(3) 1360Hz (4) sroafe I
(5) srgaRa T

IR ST UAP BT A m 8, L Yol & T
R fefada fg I & fAfea g1 afe
ANETR THHRT B T I UTKT D a7 §
WW@WGW?ET%%W
# e @ gAaH Hell & —

(M o6 (2 10
(3) 4 (4) 8
() srgaRa =

% ofed d.c. 3MYRT ST 400 mA ¥&TH 6Xd §Y
30 V @1 i dieedl Ud 600 mA USTH &xd
8 27 V 31 <fiTa areedrn =l €, JafE g
R (3 #) and Vy, (@ ) HHE: 811 —

(1) 18,36 (2) 15,36
(3) 36,30 (4) 18,30
(8) =R weA

5000 A a¥Teed & Udhquita Ut & AT 2000
lines/cm dTeil faad= Ufew &1 SgAmT Eb_\'?f'gjq
W O §pd ad Ragd P AIWwHas dife

ESR) &1 7H & —

(1) 10 (2) 3
31 @) 5
(8) srgaRa ue

E=4xi+2j (Vm) gR1 Ry v fga &= 4
Udhid O ALY P ab xy =4 D e fdg
(2m, 2m) ¥ &g @m, Im) TF o 5= # A
T B |

(1 227 (2 -227
(3) -117 (4 111
(8) IgRa ueA
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30. The electric field produced by a charge
distribution in spherical coordinates is given
by -

E =r?%4, — r%sinfd, + 103, V/m

[(3,,39,3p) are unit vectors in spherical
coordinates]. What is the charge density
(in C/m?) at point (2,7,0) (in m)?

(1) 10eo (2) 12¢

(3) 8 (4) 6¢o

(5) Question not attempted

31. For a particle in a potential well of adjoining
figure. Which of the following figures can
represent a possible wave function qualitatively?

o] (e o]

1
®:=0 x=L

) W(X))IF\ /\ /ix :

@ y(x) A

¥,
oA

/
(3) \p(x;% n

@ yx)Ap

(5) Question not attempted

30. Uap Imder faoRer gRT S~ fAgd & ielly
et ¥ 39 yeR fear omar g —
E=r%3, — r’sin03g + 103 V/m
[(@,, 3¢, 3p) el fSw®l § Uapie afew €]
fdg (2,7.0) (. #) W MIY =TT (C/m?) H
-

(1) 10go (2) 12¢0
(3) 8gg (@) 6
(8) srgaRa g

3. Horw A H qwiY ¢ ey # e & B
forr s fay g Rl & § S ToneTE w9
I UH IHG a0 Bl gef3fd & Hodr 2 |

i
x=0 )l<=ix
M oo :
?\ e
x=0 S ey
| A
(2) \p(x)T !
1
x=0 /\ /—.:x=L

@) we)A

@) yx)Ap :
fl
1
X:O \-/IK_—'L
7
(5) srgafka ueA

67-0D
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32.

33.

34.

For the circuit shown in figure, the values of E

and R are respectively -

10A
R
125V
T
A

o
G F

(1) 75V, 8.1Q (2) 85v,9.1Q

(3) 87V, 8.7Q (4) 150V, 14.4Q

(5) Question not attempted

A source containing a mixture of hydrogen and
deuterium atoms emits red light at two
wavelengths whose mean is 656.3 nm and whose
separation is 0.180 nm. Find the number of lines
needed in a diffraction grating that can resolve
these lines in the first order -

(1 7.292x 10° () 3.646 x 10°

(3 1.823x10° (4) 5.649 x 10°

(5) Question not attempted

A mass m;j is at rest on a frictionless horizontal
surface and connected to a wall by a spring of
force constant R, as shown in figure. A second
mass mz moving to the right at velocity Vo
collides with m; and stick to it. How long will it
take after the collision to reach the maximum

compression condition of the spring?

R
m, 12> Vo m,
m,+m; T m;+my
(1) 2m ;T (2) 3 ’T
@) 2m [mitms (4) Insufficient [ %[

2R information E"."]

(5) Question not attempted

32.

33.

34.

vefdrg I § uRuer § E 9om R & ®F HHen:

§_
B
1A
6Q
125V
E
J DN 2
A G F
(1) 75V, 8.1Q (2) 85v,90.1Q
(3) 87V, 8.7Q (4) 150V, 14.4Q
(5) Sg<Rd U
s Eid rad grgsior vd SgcRyA o1 Ao

2, 31 aureent Rt A’ 656.3 nm T A=
grefe 0.180 nm &, TSl YahTel Icaford Hel
g | U faad= AfST ¥ il & W= a9
Sl ygyq dife d§ 39 @Rl o faufkd o= &
forg @ifed & —
(1) 7.292 x 10°
(3) 1.823x 10°
(5) IrIRa ue
TP g m TY0T IRd &fas das w kM
# 2 a9 fudie R @ te B N1 Uh
IR & ST & o & o3 ¥ uelRia 81 &
fgdg g™ me 1N 3R 9T v ¥ Fod §Y
m; ¥ THRAT & 3R 399 s Sem 8 | <IN
Rerfa & e # fha=r w99 =m?

(2) 3.646 x 10°
(4) 5.649 x 10°

m2'+VO m,

mq+ms T |my+my
(1) 2w '_R— (2) Py ’T
& i [my+m; (4) syt g
2R

(5) sraRd s

67-D
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35.

36.

37.

A large circular disc rotates counter clockwise
with constant angular frequency ® with respect
to ground. A person of mass ‘m’ runs on the disc
clockwise in a circle of radius r (centred at the
centre of the disc) with speed @r with respect to
the ground (Figure). What is the magnitude of
the Coriolis force acting on the person in the
rotating frame of Disc?

4\(1]

(1) mae’r (2) 2mae’r

(3) Zero (4) 4mw’r

(5) Question not attempted

The uncertainty in the position of a particle is
given by Ax = ;: where A is the de-Broglie
wavelength of the particle, then the minimum
uncertainty in the momentum p of the particle
is -

(1) 2p (2)

@) 5 @)
(5) Question not attempted
A square loop of wire, 0.75 m on each side, has
one edge along the positive z-axis and is tilted
towards the yz plane at an angle of 30° with
respect to the horizontal (x-z plane) as shown in
figure. There is a uniform magnetic field of
0.32 Tesla pointing in the positive Xx-axis
direction. If the angle is increased to 60°, what is
the change in flux and what is the direction of
induced current through CD, the top side of the
loop?

wlgw o

y

(1) 0.06 Wb; in negative z-direction

(2) - 0.06 Wb; in positive z-direction OE

(3) 0.06 Wb; in positive z-direction
(4) - 0.06 Wb; in negetive z-direction
(3) Question not attempted

35. go faerel QRGN Il eRIde & el

36.

37.

HIofi 3Ry @ | el goiF &R & &1 m
S 61 Ue Afdd Fdhdl W) r B & e
g (Rt o Fadl @ & ) &1 8) 7 erad
@ AU Il or § <fEonad s W@ g (fE) |
Tl & goil 3 d afdd uwr o w8 sikafes
I BT GRAT FAT E?

ENY

(2) 2me’r
4) 4mo’r

(1) mo’r
@) =
(5) srgaRka weA
Ww%ﬁ—mﬁuﬁﬁaﬁﬁ’aﬂmmzﬁﬁ

<1 ST 8, STef A SHdT SI—aitel avres] § 99
FH & FIT p H YAaH rfrTadar |
1M 2p 2)
@ @)
(8) arg=iRa ueA

AR &1 U qNaR U Rraast a8 o 0.75
m g, & TS Yol gaTId z-346T & Igfaer & e
g yz T DI 3R QST (x-z del) @ AU 30°
gal B ol R # quiEr T g ggEf
0.32 AT &1 Uh G g &5 Sufkerd g
S g IeRd x-3%et & fywm # sfha 21 afy s«
DIUT BT FETHR 60° X faar oY, o goAaq A
TRIGT 9T & AT od B HI Yol CD H gRI
o1 fewm aar 87

wilo v|T

(1) 0.06 Wb; FvrrcH® z-fasm #
(2) -0.06 Wb; e z-fesm &
(3) 0.06 Wb; e\t z-faem #
(4) -0.06 Wb; ZEoTTH® z-foom H

(5) srgaRa e

67-0
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38. E vs k relationship for the three solids A, B and 38 9 31 A, BT C & g E 9919 k Gae &l
C are shown in figure. If mj. mp and mg¢ are s § gutar war 21 3 my, m 9 mi g4

electron effective masses corresponding to these ¥ B o Yt T S a9 —
curves, then -

* - * * ¥ *
(1) mj > mg > mg () mj = mg =mg ¥l i o g 2By @) 'mj = rap =
v =

3 * * * 4 * * *
@) mi> mi>my @ my> mh>my @) me>mp>my () mp> mg>mj

(5) Question not attempted (5) rgaiRa ae
39. The current is in the circuit of figure shown 39 fom & weffig uRuy & grr iy fFad =R
equals to — B

(1) 4A (2) -12A (1) 4A @) -12A
(3) 4A 4 12A (3) -4A 4) 12A
(5) Question not attempted (5) IaRa weA
40. In S band of a crystal, the energy of an electron  40- =il fhvea & S ¥ # golag @ FHoll
is given by E = Eo - 2Acos ka (where Eg and A) E =Eo-2Acos ka 9 &1 il 2 (S8l Eo d2m A
are constants. The width of this band is given fAadie ) | 39 d9€ 31 diSE 39 TSR <f o
by - g —
() 2 (2) 4A a A @ 4A
(3) 2A 4 A EEEI*‘ (3) i (4)
% 2A A
(5) Question not attempted (5) aIRa uz
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41. Ifin a Stern Gerlach experiment, instead of silver

atoms, a beam of atoms having one unit of orbital
or spin angular momentum is passed through the
experimental setup, then the beam will split into
how many components?

(1) No splitting (2) 2
(3) 4 4 3

(5) Question not attempted

an observer explodes into two parts, one three

times as massive as the other. The explosion

takes place in deep space (so the effect of

gravitation can be ignored). The less massive

part stops relative to the observer. Now consider

the following statements and choose the correct

option -

(A): The momentum of system is conserved.

(B): No kinetic energy is added to the system
during the explosion as measured in
observer’s reference frame.

(1) Only the statement (B) is correct

(2) Only the statement (A) is correct

(3) Both the statements (A) and (B) are correct

(4) Both the statements (A) and (B) are wrong

(5) Question not attempted

43. For the circuit shown in figure, find Ic. If it is

given that B =50, Vg = 0.7 V and Ico = OpA

51

100 kQ
it
(1) 2.50 mA (2) Zero
(3) 2.85 mA (4) 2.15mA

(5) Question not attempted

(=] = [x]
i

R

42. An object with mass ‘m’ and speed V relative to

41.

42.

43.

afe g FeA Meld GANT H, A€ & ORETRi
@ WM R U GRATYRT b1 Yol HE o iy
o1 forg wefia srerar R 1o Ha UHie
A 2, A 39D YrEle aven § @ o

R o fae vesl # fvea rm?
(1) 318 faureq /€1 (@) 2

(3) 4 (4) 3

(5) rgaIRa =

m SHAM P Th I&G T UEH b AIUE dlel

v derl g% o Wi H fawwifed st § o

T U TR D AUE AF AT S @ B

fawmre Jgax iaer # 81 a1 7 (A1 Toamayo

P JUTT BT SUEIT &1 ST ) | HH ST drell

WAT YT & e v ol & | 39 f=fafaa

FHEl R AR & iR w8l fdwey g+ —

(A): T &1 I Wi TEar 2|

(B): fompie @ kM e § wfow oot #
Fg gfg T8 Brl B, o b Uew @
ferda § wifag far Sirar 2

(1) dad HU+9 (B) &) 981 &

(2) Bad U (A) & | &

(3) HUT (A) AT (B) T WY &

(4) ®IF (A) TAT (B) ST Told &

(5) SrgRd s

o ¥ wef¥fa oRuy & fow Ic 59 &1 I8

fear T 2 f& B = 50, Vee = 0.7 V @0

Ico = 0pA
) 1 8V
100 kQ 20
5V T
(1) 2.50 mA @ =
(3) 2.85 mA (4) 2.15mA
(5) I<IRa gz

67-0D
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44. Three infinitely long line charges that run
parallel to the z-axis are located at x =-a, x =0
and x = +arespectively as shown in figure. Their
linear charge densities are as indicated in figure.
What is the magnitude of electric field at a point

P on the y axis with OP = b (in N/C)?

SFEITE TR o x
—A A —-A
32 2
M-E= 21'(10]3 (a2+ll))2) EXE
@ E= o (55) T
JLDa aZ — h? E]
@) E= 2mggb (az + bz)
2 2
@ E= Zntoa (:2 -i-bbz)

(5) Question not attempted

45. A material has 6 = 102 mho/m and € = 3go. At

what frequency will the conduction current equal
the displacement current?

(1) 30 MHz (2) 60 MHz
(3) 90 MHz (4) No such frequency
exists

(5) Question not attempted

Electronic specific heat of metal (as calculated
using the Fermi Dirac Statistics) is given by
Cvel = YT, where v is a constant. The observed
values of 7y denoted by Yobs are different than
those obtained from theoretical calculations. In
this context consider the following statements
and choose correct option —

m 4
A: Y:’/i = ?‘h where mu is called thermal

effective mass while m is free electron mass.
B: The difference between mg and m can be
attributed to the interaction of the
conduction electrons with themselves or
with phonons.
(1) Both the statements (A) and (B) are correct.
(2) Only the statement (A) is correct.
(3) Both the statements (A) and (B) are wrong.
(4) Only the statement (B) is correct.
(5) Question not attempted

46.

44,

45.

46.

I dials P diF W& IJAY Gl z I B

AR € HHT x =-a, x =0TAT x = +a T
aaﬁ%%ﬁ?ﬂ ﬁaf{wmw%ﬂs—ﬂ%
& e gl H W R ¥ fa fear T
21y R Rerg fdg P f79a folg OP=b &
R faggd &= @1 aR|rT (N/C) H 7 27

AY
1P
H
]
1
1 b
|
_ETATH AT o
-A - A
A fat+b?
(M E = ZTIEQb( —bz)
A a? + b2
@ E= Zmzoa( bz)
- aZ —b?
@) E= Zm-:ob( Z 4 bz)
aZ —b?
4 E= Znega( Z 4+ hz)

(8) sgmilRa uw

Ud qg1d & felY o = 102 mho/m T € = 3o
21 f&5a My W™ aram R faRem arT &
R BRIT?

(1) 30 MHz (2) 60 MHz
(3) 90 MHz (4) T fxi smglRy @t
IR 81 &

(5) srgiiRa wed

grg @ forg gaagive e swr (Sr &
wH S FiRgd! & MO BR U Y TS
2) Cva=YT 9§ <& Il 8, 98l y U Fradie
Ty D JEd AL ST Yoo § I BT SR E,
T Agifae TomARt ¥ ara 9= | = 21 2
39 ¥ # fAfaRag soAl R AR &Y ug
|E fawea g —
=m‘“aﬁm[hardﬁunmé’ra—oam:r%

aarmg?ﬁsﬁagm"qmmﬂ%l
B: ma @ m & FE 3IAR BT BRI AT

golgelHl @ TRERE ara:fhar & a1 g
HIEET | 3rahar & dadt B

(1) ®or= (A) @or (B) ST 98T § |

(2) Bad BT (A) T HE B |

(3) ®UT (A) 7T (B) SFl Toid & |

(4) B HU (B) & TS B |

(5) IRT U=

A: Yobs

67-0
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47.

48.

49.

50.

Estimate the size of a Cooper pair in a super
conductor (Tc = 4K) by equating the Band gap
energy at OK to the electrostatic repulsion energy
between the two electrons.

(1) 595 nm (2) 1460 nm

(3) 298 nm (4) 1190 nm

(5) Question not attempted

X-rays of wavelength 20 pm are scattered from a

carbon target and scattered X-rays are detected

at 90° to the incident beam. The percentage of

the initial X-ray photon energy transferred to an

electron in such a scattering is nearly -

(1) 5.35% (2) 10.7%

(3) 20.14% (4) Insufficient
information

(5) Question not attempted

If in a certain semiconductor there is no Hall

effect, what fraction of the drift current is carried

by holes? (Here p and n refers to electron and

hole concentrations)

Jp Vi

M 7= @ o E
o v [=F

@) == @ =&

(5) Question not attempted

The resistivity of a pure metal is increased by
1.1 x 10 Qm by the addition of 1% (by number
of atoms) at a certain impurity dispersed evenly
throughout the metal. The mean free path for the
impurity scattering is nearly [Given for metal
free electron concentration = 8 x 10?® /m® and
Fermi velocity = 1.6 x 10°m/s]

(1) 32 nm (2) 96 nm

(3) 64 nm (4) 16 nm

(5) Question not attempted

= =]

47.

48.

49.

50.

Ud IAffared (Te = 4K) & folw 0K w® ds
IR Bl & FoggAl & A Rer fagga
giIeu SHoll ® e ofd §Y O g @
Gm(size)ajﬂ'lﬁ'ﬁaﬁﬁ?ﬂq—

(1) 595 nm (2) 1460 nm
(3) 298 nm (4) 1190 nm
(5) 3rgala ueA

20 pm TR & X—{Hx0] BT & Th A
A yHiftfa et € den yafdta X—fa=oif @
a9 | 90° R A{fud fHar mar z i
YRS X—fxor B Sull @1 uferd, S 0
AU | golagl= &I WIFIaRd 8idl 8, T
3 _

(1) 535%

(3) 20.14%

(5) SrafRd g
af st srganae ey § &1 g waa =g
2, I IYaTE 9RT &1 fhae ofF el gry afea
far som? (@@ p @ n goag IR fog

(2) 10.7%
(4) sroafe gae

=T 99d 8)
Jp vn
(1) J]STH (2) \/E«Hfﬁ
Jp vn
(3) Toe (4) Jo—va
(5) Irg<iRa ued

e g ag ¥ 50 ofE &1 1% (aRAvEi
P "= gRI) fAam W osHe gfoRmEar
1.1 x 10°Qm ¥ gedl 2| argfy org ¥ o
wy ¥ faaRa & | srgfe waE & forg g g6
T o © [feam & aig & oY g7 solagia
gicd = 8 X 107 /m* &1 BAT 97 = 1.6 X 10°m/s]

(1) 32 nm (2) 96 nm
(3) 64 nm (4) 16 nm
(5) FgRd e

67
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51. A spring-mass system (spring constant 80N/m

and damping coefficient 40 N-s/m) initially at
rest is lying along the x-axis in the horizontal
plane. One end of the spring is fixed and other to
a block of mass 5kg. The mass is pulled along
the x-axis by 0.5m from its initial position and
then released. The displacement of the particle is
given by -

(1) x=0.5 (1+5t)e™>
(3) x=0.5 (1+4t)e ™

(2) x=0.25 (142t)e™
(4) x=0.5 (1-4t)e™

(5) Question not attempted

92. A wire having a linear mass density 5x10~°kg/m

is stretched between two rigid supports with a
tension of 450N. The wire resonates of a
frequency of 420Hz. The next higher frequency
at which the same wire resonates is 490Hz. The
length of the wire is -

(1) 0.46m (2) 1.05m

(3) 2.1m (4) 0.23m

(5) Question not attempted

33. Four charges 30 pc each are placed at four

comers of a square (lying in xy plane) the
diagonal of which measures 8m. What is the
force on a 150 pc charge located 3m above the

centre of square (Figure)?

(2) 1.21kN
(4) 486k N

(5) Question not attempted

(1 0.77kN
(3) 3.88kN

51.

52.

53.

U RET—gaaH Fe (Res Fadie 80N/m
qAT IgHET N 40 N-s/m) URH H U &
del W x—3eT & gfew favm 4 @ g1 Ry
BT Th RRT ReR & TN R W Skg S99
F Th @ ST ol STAA B x—30&ET B
few uRfPe Reafd 9 0.5m gRT Hiar S
7 donm R gaa wx Ry war g1 &1 @
feenu= 39 yaR foar siar & —

(1) x=0.5 (1+50e™ (2 x=0.25 (1+20)e™
(3 x=0.5 (1+4ve™ (@) x=0.5 (1-4t)e™
(5) 3rgRd ue

Udh aR 9@ Y& g9 899 5x10°kg/m
2, Gl §¢ IR & 74 450N T91G & A1 a1
T 8| AR 420Hz &7 MIRT WR ARG 2|
3Tell Sed AGRT 319 W g8 dR srgA1fRd g
2 490Hz & | R @ old1s © —

(1) 0.46m (2) 1.05m
(3) 2.1m (4) 0.23m
(5) Srg<iRa ue

IR 3T UAF 30 pc & I (xy da § Reya),
fSre faol &1 #19 8m B, & TR PEI U
21T @ % 9 3m HUR W 150 pc MY )
a0 @1 & (Fr)?

(1) 0.77kN (2 1.21kN
(3) 3.88k N (4) 486 kN
(8) srgmilRa weH
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%4. A mass M initially moving at speed V. collides

55.

56.

57.

and sticks to a mass ‘m’, which is initially at rest.
Consider now a frame of reference in which M is
at rest. Let E; and Ef be the initial and the final

kinetic energies of the system in this frame, then-

1 1 M2y2
M By =MV Er=
1m2‘.2
o) Bl .
(2) E; Ve Ey 2 M+m
=1 2. p 1MV
(3) El—zmv 'EfHZM-i—m
(4) E; =MV ; Eg=0

(5) Question not attempted

If the electric field associated with an
electromagnetic wave in free space is given by —
E= Eq®+9)sink(z+ct) , the
magnetic field is given by (X, ¥ and Z are unit

associated

vectors in X, y and z directions)
ME= % R —9)sink(z + ct)

gk ()
@B=2 (5
@ B= @ (& + 9) sink(z + ct)

sink(z + ct)

E_() R+
= )sm k(z + ct)

)] Quesuon not attempted

@) B =

If the expectation value of the momentum is <p>
for the wave function Y(x), then the expectation
value of the momentum for the wave function
el/R i(x) is -

(1) <p> (2) <p>-k

(3) k (4) <p>+k

(5) Question not attempted

At what temperature (T) is the heat capacity due
to electron gas in copper equal to 10% of that due
to lattice vibration (Assume T is large enough for
Dulong Petit rule to hold, Fermi energy for
copper is 7.06 eV, k = 8.62 x 10~ eV/K)

(1) 249%x 10°K (2) 498 x 10°K

(3) 7.47x 10K 4) 1.24x10°K

(5) Question not attempted

(=] 2 [=]

G

54. yp g MURY & 9T v 9 ¥8T & m

55.

56.

57.

gaHH, Sl URY H favm ¥ 8, 9 cavrar 8 3R
s faus SIar €1 39 e ey 9 W) fae
B o game M favm # 2 afe g Ay
a3 ¥ Ferm o uyRfEe v aifag afas e

E; 3R E¢ €, a9 —

(1) B =2My?;Ep =122
@ E=im?; E =120
(3) Ei=%mv2; Ef:;— ::j_:;
(4) E;=-MV*; E¢=0

(5) SRS e

afe gaa snerer | G0 Rega geor a3 A
deg faga &3 E=Eo& + §) sink(z + ct) #
fear §ran 2, 91 Hag g9y &89 39 UaR
S (], § 927 Z, x, y U4 z feumail # y@ie
Hfewr )

M B== (& —9)sink( + ct)
@ B=2 (xﬁy) sink(z + ct)

(3)B= —c-()’i-i-j‘z)sink(z+ct)

@B=2 () sink(z+ ct)

(5) argRa ued

e aRT B P(x)  fo1Q HaT &1 gL =
<p> B, O T Wad e/ Yyx) ® forg da
BT TITIHA & —
(1) <p>

(3) x

(5) araRa ued
g dU (T) W did H goige= 9 & BRI
ST IRAT STdAd HUT B BROT &9 Alell S
gIiRaT & 10% & SRExX & (749 o & T yafa
AP & e sParm—ufee M @ 8, a9
BT BT FHolf 7.06 eV &, k = 8.62 x 107 eV/K)

(1) 249x10°K (2) 498 x10°K
(3) 747 x10°K 4) 1.24x10°K

(5) IR ueA

(2) <p>-k
(4) <p>+k
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58.

59.

60.

Figure shows a uniform solid sphere of original
mass M and Radius R, in which a spherical hole
of diameter R is formed. What is the force
exerted by this sphere on a mass ‘m’ placed at a
distance D from the centre of the sphere?

(=]
= =

(1) Smly_2(1- 5)—2.

Dz | 4 2D

GMm [ 1 2R\ ~2
@ 7|1 -5

GMm [ 1 2R\ 2]
@ F[1-2(-F

@ GE[-30-5)

(5) Question not attempted

Consider an attractive force which is central but

inversely proportional to the first power of

distance (i.e Fe<1/r). If a particle is in a circular

orbit under such a force, which of the following

is true regarding the motion of this particle?

(1) Its time period is proportional to the orbital
radius.

(2) Its speed is inversely proportional to the
orbital radius.

(3) Its time period is independent of the orbital
radius.

(4) Its speed is proportional to the orbital radius.

(5) Question not attempted

For a driven harmonic oscillator, the Quality

factor is given by (here symbols have their usual

meaning) -
A mz—m% _ m2+m%
m Q=2 @ Q=2
_ 0?-—wf _ o’+od
) Q= 4bwyg ) Q= 4bw

(5) Question not attempted

58.

59.

60.

3 Jof g9 M @ 3T R & U 96 SN
el a7 g9iiar 2, foT9d R &Y &1 U AR
og g1 a1 731 8 | 39 Wil §RT 39 & 9

D T TR W TFAM m R THATHNOT def a0
27

M 21 -2(1-2)7
@) o :1 iy = '2:
o o132
@ 2 [1-L(1-2)7]

(5) FrIRa ue

TP JHYH 90 R faR g o $=<9 &

frg <0 @1 vom O @ YSHHGUR 2

(@t Fec1/r) | af UF 0T UH 9 & 3T

JATHR el | &, AT 39 BT Bl A & el 4§

frafafaa 3 @ | 9 87

(1) 3T®T MaddTa Hefy g & FHuw
g1

(2) 3@ ot ®E B & GohArul € |

(3) TP INadHT Heid Brear wR sFfda 2|

(4) 3T ara wel B & JEraund 2 |

(5) arRa g

T difera amacdt Qe & forg fagiwar one

(FOTdT HRF) 3H TSR T S 2 | (FEF el

& yafera et ) —

_ 0?0} _ w’+e}
(1) Q ~ 4bo (2) Q - 4bwyg

0’0 _ w?+0}
@) Q - 4bwyg (@) Q T 4boe

(5) FIIRT U
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61. A hot air balloon of mass M is descending
vertically with downward acceleration of
magnitude ‘a’. How much mass must be thrown
out (from the balloon) to give the balloon an
upward acceleration of magnitude ‘a’? (Assume
that the upward force from the air does not
change because of the decrease in mass) -

Ma 2Ma
M o @) =2
2Ma Ma
@ = & B

(5) Question not attempted

62. A sound source S emitting sound of frequency
180Hz is placed in front of a wall at a
perpendicular distance of 2m from it. A detector
D is also placed at the same perpendicular
distance from the wall. The minimum distance x
between the source and the detector for which
detector detects a maximum of sound is (velocity
of sound in air = 360m/s) —

(1) 2m (2) 1.5m
(3) 3m (4) 4m
(5) Question not attempted

63. Consider two inertial frames S and S' with axes
parallel and origins O and O’ coinciding at t=t'=0
and with S' moving with uniform velocity v
along the x-axis of S. A rectangular tank is fixed
in S' with its edges parallel to the coordinate
axes. If the tank is filled with a liquid of density
P, as measured in S', then what is its density as
measured in S?

/ ’

P 14
) (1—v2/c2) @) (1—v2/c2)3/2
(3 p' @) r'
J1=vZ/c2

(5) Question not attempted

61. g M &1 79 91 &1 U TERT Hedier
A BT 3R 2 gRET & @R AP A V@
g1 JaER ¥ faar cagaE e et g &
TAR Bl GRATT ‘2 B TROT HEAER HIR bl
IR fear o w&? (7F o & gemE § & 8F
R Al 91g ERT HUR &I 3R FAT T I T8I

I —
Ma 2Ma
0 @
2Ma Ma
&) 25 . S

(5) Ra ueA

62. ys =afe Wi S Sl 180Hz IAGRT &1 e Ica=
BRAT €, UP AR & A 2m daqd g W
Rea 21 @ dg@@ D ff AR | gai &
g9d g R &N & | A Y §Yad DI 98
=9 g1 x oigs fau d9q@e @ &1 @
FHieHaH a1 & (@ 4 @ &1 T = 360m/s
8) —

(1) 2m
(3) 3m
(5) IEIRT ueA
63. 1 Sredia AW 31 S 7 §' R AR &, s
el AR & AT t=t'=0 W HaAfdg O 9 O'
HUTAl & GO S, S & x-37&7 B IR TP T
T vH I BT 2| S'H Ud MTATeR St ReR
7, e o] ficene sl & w8 | af
THI P p' g AT b §'H 79T AT R, B Ta
q W fear oy, @ 39aT S H HOT T gea
T 87

(2 1.5m
(4) 4m

1) —2 @ —=~

(1—v2/c?2) (1_,,2/‘:2)3/2

@3) ' s

) J1-vZ/c2?
(5) IrgaRa u=

67-0D
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64. The cross-section of a coaxial cable is shown in

65.

66.

figure. For the potentials of electrodes as shown,

the electric potential in the region a <r < b is

given by -
= Vo a — Vo 3
@ ¥=enm s @ V=gem Ing
— Vo r —_VYo 3
@) Ve In(b/a) ]na (4) Ve In(a/b) lna

(5) Question not attempted
A particle of mass ‘m’ is in a cubical box of size
L. The potential inside the box (0 <x<L.0<y

<L,0<z<L)is zero and infinite outside. If the

particle is in an eigen state of energy
14m?h? . o s
— i _
E = — =, its wave function is
3
2\z X . 2w 3mz
M) ¢= (—) sin— sin=2 sin—
v L L L L
3
2 y= (3)2 M N i
Y .) sin— - sin—— sin—
3
@) y= (3)2 in®™ sin ¥ gin 2T
L L) ST L k.
3
4) 4y = (E)z TR T R
!l ) sin—— sin—= sin—

(5) Question not attempted

An inductor (L = 200H), a resistor (R = 10 Q)
and an ideal battery of emf 10 V are connected
in series. What is the time elapsed before the
current reaches 99% of its maximum value.

[Given In (10) = 2.30]

64. 9 ¥ U THIET BadT & BIcad bl SIAT 1

65.

66.

2| golggrel & forw guiy 7y fawal & forg,
W a<r<b ¥ fdgd f@ve 9 ysR f&ar s
s

V=V,
. a — Y a
(1 V= In(b/a) lnr @ V= In(a/b) lnr
—_Y o s VD 3
@) V= In(b/a) lna @ V= In(a/b) lna

(5) Ig<IRa ueA

m SEE B TH BT Yol L & (& FA6R
dfeq # 5| 9 & IR (0<x<L,0<y<L,
0<z<L) g g don aex oM & | afY For

ot @ i arawen E = 2N ¥ 3| gwe

2mL2
T Baldl & —
3 ;
(1 =(E)2-E-2ﬂ-m
Y T) sinT- sin—= sin—
3

2 =(2)5-ﬂ-4_m<-ﬂ
v ) sin=— sin—— sin—

3
4mx 7y 3nz

@) y= (%)5 sin— sin—= sin—

L L L
3
2\2 . 4mx . 2 . 8mz
@ g= () sin sin X sinTE

(5) sraiRa 9=
UH W& (L = 200H) T& UikRed (R =10 Q)
der 10 V faeaaes 9d o U erey 9l
Hoihd H S B | ORI gRT 39 3Afbad JH
@ 99% qPd UgIH H M HHI T B?
[In (10) = 2.30 ]

[=] 2 5]

(1) 92 (2) 434.5 ms
(3) 465 (4) 869 ms

(5) Question not attempted

(1) 92
(3) 46 s

(5) SrgRd Uz

(2) 434.5 ms
(4) 869 ms
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67.

68.

69.

A newton’s ring apparatus is to be used to
determine the radius of curvature of a lens. The
radii of the n'" and (n+20)" bright rings are found
to be 0.162 cm and 0.368 cm respectively, in
light of wavelength 546 nm. The radius of
curvature of the lower surface of the lens is

nearly -
(1) 60 cm (2) 80 cm
(3) 100 cm (4) 50 cm

(5) Question not attempted

For the circuit shown in figure, what is the
maximum power going into the terminals a-b?

(1) 72w
(3) 18W

(2) 54w
(4) 36W
(5) Question not attempted

For a ferromagnetic material, the free energy is
given by F = Fy + o(T-Tc)M? + BM?, where
Fo, oo and P are positive constants, M is
magnetisation, T is temperature and Tc is the
Curie temperature. Which of the following
diagrams depicts correct variation of M? with T?

1) M2 (2 w2
T. T R
3) M2 @ e

s

T. T

I\I
e

(5) Question not attempted

67.

68.

69.

U = god JUBHRYT Bl Udh =g Bl dshall
Broar FuiRa &= @ & # forr wmar 2
546 nm AR & UHTI H n df 9T (n+20)
A gerdi @ eu wEHe: 0.162 cm @
0.368 cm UTg Il & | o9 &1 (=il |dg &1
gehal 3rear ST & —

(1) 60 cm (2) 80 cm
(3) 100 cm (4) 50 cm
(5) srxIlRa uzA

e # ueffg aRuy ¥ eff9af a-b § o1 <&
rfrmay ok T 87

12v |
1) 72w (2) 54w
(3) 18W (4) 36W

(5) IrgmiRa weA

U6 deggen™ et & fau g oal
F = Fo + o(T-To)M? + BM* & & oI 8, o1l
Fo, 0.9 B &IcHe Fadie 8, M gds &, T a9
g T Tc @ a9 & | =1 e Ry g f=Ei
H 9 pAa M2 S TS G gRaas T |8
eIar &7

M M (2 M2

Tc ,T TC T
4 m
T T

C

@) M2

I\I
T. =

(5) argRa uw=
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70.

71.

12

73.

Two waves passing through a region are
represented by —

y = (1.0cm)sin[(tem™)x — (Sns™1)t]

and y = (1.5cm)sin [(g cm‘l) X— (101TS_1)t]
Find the displacement of particle at x=4.5cm at
time t=5.0ms -

(1) 2.5cm (2) —0.5cm
3) —%’—;cm @) —%cm

(5) Question not attempted

A rocket of mass 10°kg has a speed of 500m/s in
the horizontal direction. If its altitude (y) is 10km
and its horizontal distance (x) from the chosen
origin is 5km, the magnitude of its angular
momentum with respect to this origin will be -
(1) 5v2 x 102 kgm?/s (2) 2.5x10"%kgm?/s
() 5x10"%kgm?/s (4 5x10°kgm?/s

(5) Question not attempted

Consider a medium whose refractive index ‘n’

depends on the wavelength A of light as
n(A) = ny + =

12
The value of A for which the group velocity and

b
== (no, a and b are constants)

the phase velocity would be the same, is -

3b

a

(1) ®) 33

(=] [

2b

a

3) @ 23

(5) Question not attempted

Monochromatic radiation of wavelength A is
incident on a sample of hydrogen gas with all
atoms in ground state. Hydrogen atoms absorb a

of the
subsequently emit their own radiations. The

fraction incident radiation and
emission contains six different wavelengths.
Which one of the following is nearest to the
wavelength of the incident radiation?

(1) 97.2 nm (2) 91.2 nm

(3) 121 nm (4) 365 nm

(5) Question not attempted

¥

70. 31 O W U@ WIF ¥ [oidl & 39 TR

73.

yeRia & oK € —

y = (1.0cm)sin[(tem™1)x — (Smts™1)t]

dTy = (1.5cm)sin [G cm'l) X — (lﬂns‘l)t]
FHY t=5.0ms W x=4.5cm W Refd &1 &

faeIm= sia &R —

(1) 2.5cm (2) —0.5¢m
0.5 1.5

(3) —ﬁcm (4) —Ecm

(5) IR U

- 10°kg §AE @ U Udbe P I 500m/s

dfowr feem # 21 gwa S (y) 10km T
foredt Tfaa qafdg & &t o (x) Skm &, @
T Afdg & AUeT S BV FAT BT IRATT
s —

(1) 5v2 x 102 kgm?/s (2) 2.5x10%kgm?/s
(3) 5x10"2kgm?/s (4) 5x10°kgm?/s

(5) 3rgaiRa wed

- e "RgH W AR &Y e uad_ie n

155521 MG I B ek )Lq?n(h):no+%—;%
(no, a T b FrIdias 8) & fER R F=ar 21
A @1 A o forg |98 991 d dall 97 §9H
BdE & —

@ [

@ |2
2a

e A @& Yaaaol fafdwor gregeE N @
T gfoee W omufad 2 o it arE g
ayaReyT ® 2 | EIggIor qRATY] sufad fafehwor &1
TH 39 @ Hd & | deIgRId AU Y
% fafevor safvia a=d €| S d 8 (6)
= faferor | fFafaRead 9 5 s amfad
fafevor & a¥reed & Awedd 27
(1) 97.2 nm (2) 91.2 nm
(3) 121 nm (4) 365 nm

(5) R weA
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74. For the CE amplifier shown in figure, it is given 74 23 # uaf¥iad CE waeles & forq f&ar 7ar & &

that B = 60 and the input resistance Rin = 1 k€. B = 60 T I TR Rin= 1 kQ. dreedr o

What is the voltage gain? (Here Vi is input ac

1 87 (g8 v; el uemadt ac Haa )

signal)
8
C. l i}
l [1] ‘.'
(1) 150 (2) 24
(1) 150 (2 24 OE30}
R 3) 3 4 12
@) 30 (@) 120 Wy O30 @ 120
(5) rgaRd uw

(5) Question not attempted

75. In an NPN transistor, 10'° electrons enter the 75 Y6 NPN gifoieex # 10'° seigg= 10% F
emitter in 10°s. If 2% electrons are lost in the STHO® H JA B €, IS 2% FAFEH, MR
4 g« 8 K B, A 9UES ORI &AM

base, the collector current (in mA) is -

(mA #) g —
(1) 1.600 (2) 1.584

(1) 1.600 (2) 1.584
(3) 1.568 (4) 1.632

(3) 1.568 (4) 1.632
(5) Question not attempted (8) FgaRda geA

76. Two 0.5 uf capacitors in series are connected to 76 {HI t=0 U QI IFMEARE 0.5 uf & AR Bl

a 50 volt battery through a 4MQQ resistor at time 50 volt BT del, Ud 4MQ & U& UfRET & A1
t = 0. The capacitors are initially uncharged. The SfighH H SIST 4T 8| t = 1.0 sec IR gRuer H
current in the circuit at t = 1.0 sec is - garfed gRT &1 A & —

(1) 7.90 pA (2) 12.5pA (1) 790 nA (2) 125 pA

(3) 4.60 pnA (4) 3.70 pA (3) 4.60 pA (4) 3.70 pA

(5) Question not attempted (5) argaRa g
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77. An electron beam is accelerated by a potential

78.

79.

difference V to strike a metallic target to produce
X-rays. It produces continuous as well as
characteristic X-rays. If Amin 1s the smallest
possible wavelength of X-rays emitted, the
variation of In Ami» with In V is depicted correctly

in which of the following graphs?

(1) ln }‘ man (2} ln l nhin j
InV InV
(3) In l min / (4) In l e
InV InV

(5) Question not attempted
Which of the following expressions for a vector

potential A does not represent a uniform

magnetic field of magnitude By along z
direction?

(1) A== 4 Bod @) K= By

@) & =Box (4 A=200 4 Bol

(5) Question not attempted

In damped oscillations, the amplitude of
oscillations is reduced to one-third of its initial
value of 9cm at the end of 100 oscillations. When
the oscillator completes 200 oscillations, its
amplitude must be -
(1) 3cm

(3) 0.6cm

=] X (5]

R,

(2) 1cm
(4) 0.3cm

(5) Question not attempted

77. g% golagid gol @1 fawaiR V 9 @Ra o

78.

79.

Ud difcdd oled U THIET Sl g il
X—fehRoi Ieq=1 &1 | g8l |ad a1 AMenefors
X—fHwi g Bt ¥ Ak A, SRl
X—f&=oll @ gFaq a8, @ In Amin B
In V& @I gRadd &1 A Ry wmel F 9

ST |El e wrar 87
(1) InA.. @ InA i
v InV
@) Mk |~ @ InA..
InV InV
(5) srg<iRa ge

e v A & forg - Ry v ot & 9
ST z feem @& Igfew ye uRATT By @b
THAA g3 &5 T Ui T8l ddl &7

(1) K:L‘?;_YE + % (@) A =_Byyi
@) A=Box (4 A=2 4 Boi

(5) srgalRa wed

reifed STl § |l o1 ST 100 et B
3T H 9cm & AU URMME AM B Ua fage
T% HH B AT & | 519 rerd 200 Sl @1 §R1
HCAT &, O THDI IAH BT AT —

(1) 3cm (2) 1cm
(3) 0.6cm (4) 0.3cm
(5) IIRT g
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80.

The two parallel conducting discs in figure are at
z = 0 and z = Smm respectively and at voltages
100 V and 250 V. The region between the discs
is filled with a dielectric of & = 2. The potential
function for the region between places is given
by V = Az + B, A and B are constants. The
magnitude of electric displacement Din region

between the discs (in SI units) will be -

AZ.
- — — r-_—2
T::___‘.__éj/e

SmmpeE--+1---

(1) 680 x 10* (2) 4¢px 10*
() 2¢0x 10* 4 12¢0x 10
(5) Question not attempted

80. Iz # y<hRid wHR ATdd IHIAGAT HHI:

z=0TT z=5mm TR & T 39 W dlecdy
HHY: 100 VUd 250 V 2| IHhfadl & 980 &
I #H &, =2 U@ WAL & | IPhiad] & qed
@ WH ® oY fawe V=Az+B 8 A d
B fadie 2| gafal & 720 @ e H e

fazem= D @1 aREmr & (S1ad #) —

AZ
—ie
P — g E[=2
e

SmmeE-—-1---—

(1) 6ey x 10°
(3) 2¢p x 10*

(8) agRa g

(2) 4g0 x10*
(@) 12¢0 x 10*

81. Let K. and Ky be the kinetic energies of a free ~ 81- HMT K @1 Ky U b Sclggi= &l U diTHR
electron at a comer of the first Brillouin zone of STl & w2 fadiss 99 & &9 92 99 &
a square lattice and the midpoint of a side face of g Bad & weg g Wi SN g,
the zone. Then - a9 —
Ke o | K K 1
—_— =2 —_— = —€ — P s
M K @ k"2 M g, =2 S
O | Ke K¢ 1 K,
® i~ V2 @) e ! ® =% @ =1
(5) Question not attempted (5) Irg<Ra we
82. For a two level paramagnetic system, the internal ~ 82- Usp fgxaig arqgaaa e & fag g
energy of system at constant magnetic field B 1s @—qﬁu &5 B W e & r<Re el 39
given by (Here N is the total number of atoms in TR & Wl & (@ef N e #§ waRt @
the system and other symbols have their usual el 2 qer o wadt & At ek §)—
meaning) -
/KT 2pB/kT uBN (S Bl uB g Y
(1+ e 2HB/kT) (1—e” ) 1) 1 ze—20B/kTy (2) “(1+ e2HB/KTY
(1), ‘BN (1- ze-20B/kTy  (2) pe (1+ e2uB/KT) e ferr
(1- e—?_uB/kT) (1+ E—ZpB/kT)
(1- e~ 2HB/KT) (1+ e 2HB/KT) pBN—— BN-——————n
(3) UBN (1+ zezuB/Ery  (4) HBN(1- e—2HB/KT) & g AR e
X
“’Lﬂa
5 . SR (5) Srg<IRd weA
(5) Question not attempted é‘%
67 - |> Page 26 of 44



83.

84.

85.

Consider two equal masses ‘m’ orbiting around
the same circular path of radius ‘r’ such that they
are always at diametrically opposite points with
their centre of mass at the centre of circle. If the
two particles are moving under their mutual
gravitation, the Kepler’s third Law for the

motion is given as T?>= Kr, where K is-

gm? 1672
M e @ “om
2 3 (=] X[=]
@) — (a) & AR
o o

(5) Question not attempted

An object is executing SHM with a frequency of
S5Hz. Att=0, its displacement is x(0) = 10cm and
velocity v(0) = —314cm/s. Which of the
following gives correct analytical expression for
object’s displacement x(t)? (x is in cm).

(M x(t) = 10v2cos(10mt + 1/4)

@) x(t) = 10v/2sin(10mt — /4)

) x(t) = 10v/2sin(10mt + 1/4)

@) x(t) = 10v2cos(10mt — 11/4)

(5) Question not attempted

A straight rod of length L extends from x=a to
x=L+a. Find the gravitational force it exerts on a
point mass ‘m’ at x=0, if the mass per unit length
of the rod is given by A(x) = A + Bx? where A
and B are constants -

A0 +B
) =
a+L a/ 2

(1) Gm

) Gm|A

I L
3 Gm[An(1+ Z) + BL]
(4) Insufficient information as mass of the rod is
not given

(5 Question not attempted

83.

84.

85.

g 99 sHHl m ) IR & S r B &
UH & 99 W 39 SR IREHHY o 2 € arfd
9 weg agfage fdgell o= g € |, s
S| b 9 B b W B AR F & Bl
IREWRE [T & F=id A SR 8, ol
T & fog SR &1 o | T2=Ke 9 @
ST ®, ofef K3 —

8m? 1672
(1) g (2) e
@ = @
(8) argaiRa uzd

U& a%] SHz AR | X 3ad Y &R &l
2| t=0 IR 3H@T fIRIUT x(0) = 10cm & T2 T
v(0) =—314cn/s 2 | Fr=fRad 3 &1 Si9ar axg
@ fawmmE x() @ forg 98 favevoners dwis
Sar 87 (xem # ®)

(M x(t) = 10vV2cos(10mt + 1/4)

(2 x(t) = 10v2sin(10mt — t/4)

@) x(t) = 10v2sin(10mt + 1/4)

@ x(t) = 10v2cos(10mt — 1/4)

(8) IrgRd ge=

L <dis &1 U WEl BS x=a d x=L+a &
faega 81 399 ERT x=0 W T Y T& m fag
SEHE UR ST AT TodThNYT 9 S BRI
AMx) = A + Bx?ERT {31 Siram 2, gl A de1 B
fradais 8-

(1) Gm[A(3—=;) +BL]

@ om[a ()]

a+L al/ 2
(3 Gm[a¢n (1 +%) +BL|
(4) T gan Rifs B BT GeaHH 81 e
T B

(5) srgaRd ue
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86.

87.

88.

Consider a thin uniform rod of mass m and
Length € lying in x-y plane with origin at the
centre of mass of the rod. The rod is making
angle 8 with x-axis (figure). The components Ixy
and Iy, of the moment of inertia tensor of the rod
are given respectively by —

h 4

—m#Z .
= sinBcosB, zero

(1)

2

-mé? .
(2) mz sin@, zero
2 ) Ok
mé mé- .

(3) —cosb, sinf@ i
12 12 E}?A
-m#? . m#?

. —

(4) = sinBcosH, 5

(5) Question not attempted

An upright ring of mass M is projected onto a

rough horizontal surface with an initial
horizontal speed Vo but without spin so that it
slides. The friction f causes the ring to lose
translational speed and to acquire an angular

speed. The time after which ring does not slide is

given by -
2Mvy, M‘E’.
(1) 20 @ =
— My
R) —; (4) P

(3) Question not attempted

A sample of Si is m with 10'C Phosphorus
atom/cm®. The value of Hall
(in cm’/c) is (given W = 500 pm, A = 2.5%107
cm?, I = ImA and B; = 10* Wb/cm?) -

(1) -100 (2 -125

(3) -700 (4) -625

(5) Question not attempted

coefficient

400

86.

87.

88.

m STAF TAT £ Fd18 DI P, TS FAH Tdoll
%wﬁwaﬁ,ﬁx-ywﬁ?@%‘m
Tdfdg B8 & TIAM dw W Rd &1 B3
x—31&T ¥ @ BT &1 W&l & () | B8 & Wew
ATgel Uk (SRR) B GTH Ly aAT Iy, A
F_

—m#2
12

ms? .
5 sinB, I

2

(1) sinBcosB, I

()

m#2 m#e

(3) —cosB, —sinB
12 12

—-m#? . m#?
(4) ——sinBcosb, —
12 1

2

(5) IgaRd wed

M S B Udh Il W] 907 BT T GRS
A8 W TP URMS S 9T vo ¥ offd fa=
TehoT wafad far wiar & arfes as fhaad 7
HYUT f 91 BT RO dTd bl HH HIAT &
AT SHB! U BV FTA YT B Bl HRE
BT | 98 9Hg e uzerq gog e
9% B <l §, 39 UGR 337 SIem § —

ZMVO M'l’o
(= (2) o
MVD MVO
@ e (a e

(5) SrgaRa ug=

Si & TP T B 10/ BRBRA GAT] /cm® B
gRT A1fed (SM) far Smar €1 8 ond &1
A9 (emc M) 8 @@ 8 W = 500 um,
A = 25x10% cm?, I = ImA 3R B, = 10*

Wb/cm?) -
(1) -100 (2) -125
(3) -700 (@) -625

(5) rgaRa wed
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89.

90.

For a dispersive medium, the complex wave
number k is written in terms of its real and
imaginary parts as k = k; + ik,

If oo and n are absorption coefficients and index
of refraction respectively, then which of the
following is correct (here c is speed of light in

free space and ® is angle of frequency).

() a=2ki,n==2 (2 a=ki, n="2
¥ _ ke - _ k1
(3) a=2k2,n= - (4) a=2kz,n= .

(5) Question not attempted

In a Normal Zeeman effect experiment using a

magnetic field of 0.3T, the splitting between

89.

90.

v uRedl wed & o affby adn e k
D THD AN W UG Bredf-d WHT & Ul
H 39 UBR fora@r Srar & k= k; + ik,

gfe o AT n HAIT GG TONG Gl
JugcHie &, a FrfoRad § @ siar |8 27
TEf ¢ Had P H S & Id AT o

P IMIRT 7 |

(1) 0t=2k1,n=%2 2 a=k, nz%
@) a=2k;,n=2 @) a=2k,n==L
w w

(8) Ra 9w
U AHRI STHEME 991 9T § 0.3T & gaaid
&3 BT STIAN PR |, 600 nm BT FFSAT @7

components of a 600 nm spectral line is e RS 8
approximately. ) . @ ]
12 x 107 8 x 1071
(1 12x10%m () §x102m B =
3 & 4 -12
(3) 6 10"°m (4) 9% 10"2m ® 6x10"m @ 9x10"m
(3) Question not attempted (5) srgaRd we
91. Vikat apparatus is used to measure - 91. fJdIe IUHRYT BT IUANT fdar AT & —
(1) normal consistency of concrete. (1) ®epie & A RRET (consistency) H1A
(2) tensile strength of concrete. &g
) (2) HwHic B THSA KA A0 TG
(3) compression strength of concrete. : i
(3) H@IT B PRI T JUA Y
(4) compression strength of mortar. .
¥ = (@) AR 9 $RTH T AU gY
(5) Question not attempted (=] X[=]
Q P ﬁ; (5) IaRa g
92. Peening means - 92, fYfHIr @ et ® —
(1) Erasing the tool markers with chemical (1) v eRT 3SR @ e e
2 illi .
(2) Drilling the wooden surface ) o § fyar
(3) Hammering the surface with round punch )
(3) e U9 & W HaE W sl ARl
(4) Inducing the new characteristics on the metal
4
surface (4) earg @1 Adg W AT 0T I~ HIAT
(5) Question not attempted (5) srgaRa ue
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93.

Human voice box 1s called -
(1) Glottis
(3) Mouth

(2) Larynx
(4) Vocal cord

(5) Question not attempted

94. To identify the shape of univariate data, what

95.

96.

type of graph would be the most useful?
(1) Pie chart (2) Scatter plot
(3) Histogram (4) Bar chart HE
(5) Question not attempted

By definition, Glass is a -

(1) crystalline, electrical and thermal resistant,
transparent solid
(2) non-crystalline, always electrical and

thermal conductor, transparent solid

(3) non-crystalline, electrical and thermal

resistant, transparent supercooled liquid

(4) crystalline, electrical and thermal resistant
transparent supercooled liquid

(5) Question not attempted

Assertion (A) : The ageing plays an adverse role
on voice identification.

Reason (R) : It is elementary that in old age

the loss of teeth and wearing off

vocal envelope brings changes in

the voice.

(1) Only Reason (R) is correct & Assertion (A)
is incorrect

(2) Both Assertion (A) & Reason (R) are
incorrect

(3) Only Assertion (A) is correct & Reason (R)
is incorrect

(4) Both Assertion (A) & Reason (R) are correct

(5) Question not attempted

93.

94.

95.

96.

A9 91 9k BT HEd & —

(1) Tenfesd (2) iRew
3) & (4) dre BIS
(8) IgaRd ueA

THd X Sl & IMFH DI g8d BRI & (o0
e gdR &1 7% [9d Sudnfl e

(1) g€ I (2) Wher wite
(3) e (4) Ix =7
(5) FFRIRT U=

RHTNT & IR, Bid & UF —

(1) foreey, fAg@ @ T oTaRu®, RSN
it

(2) srfspeeeia, sam faga 9 ddEg =ei®,
URET 34

() rfgreeeiy, faga @ adig srER®, IR
siferefaferd =a

@) frweei, faga T anflg sreRw®, urRedll
sifcrefiafera =a

(5) sgaRa w
HAF (A): IJETS &I U89 | SH g I
gftama fH®T 81 7 |

R (R): I8 i g & f& gerd # il
HT ST AR &R T<eld WRE 8
ST AT # gRRad oar 2
(1) g SR (R) F&T 8 IR FIF (A) Fal
BRI
(2) B (A) IR RO (R) Tl 981 &
(3) ®aa FUHF (A) GEl & AR HRUT (R) Fl
REIIE
(4) BT (A) 3R HRT (R) TeT &
(5) FrgTiRa U

67
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97.

98.

99.

Assertion (A) : The voice of each person is
unique.

Reason (R1) : Because each individual have

different mental, emotional and
environmental characteristics.
Reason (R2) : Because vocal tract and other
organs have different shape, size,
dimension, so sounds are different
for different individuals.
(1) (A) is correct, (R1) is correct, (R2) is
incorrect
(2) (A)is incorrect, (R1) and (R2) are correct
(3) (A)is correct, (R1) is correct, (R2) is correct
(4) (A) is correct, (R1) is incorrect, (R2) is
correct

(5) Question not attempted

In Forensic Paint Analysis, which method is used
for characterisation of Paint Binders?

(1) Ultra-violet Spectroscopy

(2) Pyrolysis Gas Chromatography

(3) Mass spectrometry

(4) Polarized Light Microscopy

(5) Question not attempted

In Dye Analysis, the ratio of the distance
travelled by the dye to the distance travelled by
the solvent front is referred as -

(1) Refraction factor (Rs)

(2) Reagent factor (Rg)
=] % [=]

(3) Reflection factor (Rg)
(4) Retention factor (Ry)

(5) Question not attempted

97.

98.

99.

P (A): & Afdd &I anars ifgd 2|
FHROT (R1) : Hifd IAd Afdd Bl AR,
HGATHS g gaigrofiy fagivamg
A fr=1 gl 2|

Hifd @R T AR I I D
IISTT—37eT JATHR, ITATH & &
Sl U Afdd @ eaf off
I B B |

(1) (A) W& 8, (R1) WET €, (R2) Wl 7181 &
(2) (A) T 81 8, (R1) 3R (R2) 92T &

(3) (A)EE 2, (R1) 98! 8, (R2) ¥l &

@) (A)|E B, (R1) W& 781 2, (R2) WEl &

(5) IrgaiRd Uz

BRYAS Y faveryor # U ey & el guiF
& ford fow e &1 Swam fsar Smar 87

(1) IregT—arele WIS RBY!

(2) grzRIfaf¥e i HHSUTH!

(3) 97 WagHeT

(4) dreRTESS SlIgT AISHIDIA!

(5) IR ge=

T Ao (s13 gAifels) # 919 g1 @@
B TS W SR fAae SIMTT gRT a9 @ T8
T @ UK BT T HET AT 87

(1) 3gad=t oN& (Rea)

(2) JIMMBRD o (Rey)

(3) WRIEc ONH (Ree)

(4) <IROT T[OTE (Re)

(5) srgaRa wes

BRI (R2)
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100.

101.

102.

103.

Which of the following is true about SEM
(Scanning Electron Microscopy)?

(1) SEM cannot analyse the surface of a sample
and also the internal structure.
SEM produces high-resolution

through the transmission of light.

(2

images

3
4

SEM requires samples to be conducting.
SEM uses transmitted electrons to form an
image of the sample.

(5) Question not attempted

The formula for N-point Hanning window 1is
given by -

(1) w, =05 (1 — COS %))

(2 w, =0.5 (1 — sin i—fﬂl)) & %
(3) wy = 0.54— 046 sin (22) =%
() w, = 0.54 — 0.46 cos (%)

(5) Question not attempted

Which of the following is a key advantage of

using nanoparticles in forensic analysis?

(1) They can be easily detected in high
quantities.

(2) They are very useful in biological forensic
studies.

(3) They help to increase the volume of the
sample.

(4) They are very active and sensitive towards
all chemicals due to their nano-size.

(5) Question not attempted

Which of the following technique is used to
analyse fibre dye composition?

(1) Ultra-violet Spectroscopy

(2) Thin Layer Chromatography

(3) Atomic Absorption Spectroscopy

(4) Gas Chromatography

(5) Question not attempted

= 5

100.

101.

102.

103.

71 § 9 SEM (T golagi= wigspRadl) &

e # @ 99 87

(1) SEM &l =91 &1 g 3iew-il G-l Pl
AT faweryor 781 &= 9Har|

(2) SEM el & AU gRT Iz GilegeH
P TR FraTerar 21

(3) SEM Al &1 ATTHId BT AP B |

(4) SEM 1 & Bfd gom & fod ureifha
ZOIdeTd BT SUANT BT & |

(5) R ue

N—fa=g 2fT faver & forg 9= 2 —

(1) w, =0.5 (1 — Cos (%))

(2) w, =05 (1 — sin (zﬂ )

N-1
3) w, = 0.54 — 0.46 sin (-;-’{%)
(4) w, = 0.54 — 0.46 cos (-2—115)

N-1

(5) IgxaRa ueA

BRfYE oA & forg dufdsa &1 "™

AEaqUl A T 37

(1) I 3mar | SareT A H EgfEd ey o
& g |

(2) 9 Sifde BRR® sreaas & forg 9ga Suarh
=

(3) 9 AT Y AT B G D BMH A o |

(4) F9—59 B & HRoT 9 EEl & ufd 3
9gd Afhd g HIg-Ted 81 7 |

(5) SR U

A=faRaa 9 9 f5a aels &1 ST GBS

BT a1 &1 faveyer 1 & ford far S

27

(1) regT—areie Wag DUl

(2) 99 oFR HHCSTH!

() AT IEwE
Wag b Ul

(4) 19 HHSHTH

(5) IrgaRa g

(Ceifae  geame)
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104.

105.

106.

107.

108.

What is the specific gravity of bromoform?
(1) 1.85 (2) 2.28
(3) 3.18 (4) 2.88

(5) Question not attempted

after the
irradiation by neutrons the samples are analysed

In Neutron Activation Analysis,

using which of the following detectors?
(1) B-Ray Detector (2) Gamma-Ray
Detector

(3) Laser Detector (4) a-Ray Detector

(5) Question not attempted

Match the following -
List-I

(A) Mohs Scale

(B) Spherometer

(C) 3Rrule

(D) Density -

(E) Refractive Index
List-II

(1) Floatation Method

(11) Fractures on glass

(iii) Hardness of glass

=] £ ]
>

(1v) Immersion method

(v) Glass curvature

Choose the correct option -

(M (A)-(v), (B)-(iii), (C)-(ii), (D)-(), (B)-(iv)
(2) (A)-(iii), (B)-(v), (O)-(ii), (D)-(iv), (B)-(i)
B) (A)-(v), (B)-(iii), (C)-(ii), (D)-(iv), (E)-(1)
@) (A)-(iii), (B)-(v), (C)-(i1), (D)-(1), (B)-(iv)
(5) Question not attempted

A soil have 60% sand and 40% mud. It will be
called -

(1) Muddy sand (2) Clayey sand

(3) Sandy mud (4) Mixture

(5) Question not attempted

The process of getting strength by keeping
concrete damp is called -

(1) Curing (2) Rolling

(3) Quenching (4) Jolting

(5) Question not attempted

104.

105.

106.

107.

108.

SR &1 fafdre e Bar @ —

(1) 1.85 (2) 2.28
(3) 3.18 (4) 2.88
(5) Frg<IRT W

giA |fhge fRAzeyer § JgHEl 37 dBR &
gz gfdewl &1 fAvayo f=faReaa 7 9 fas
Hgad gR1 fHar Siar 87
(1) drer—fbror dygEs (2) TH—fHRor Sgad
(3) IR HYIA®H (4) 3rpT—THror Fga®w
(5) Srg=IRa wzH
-1 A1 ¥ fyemd —

-1
(A) AIEH Wb
(B) ThIMICY
(C) 3 IR HeA
(D) =T
(E) 3gac-i®

Bl 1
(i) Saq fafer
(i) =er oR haEr
(iii) ¥frer &7 Foreeht
(iv) 3T HUS
(v) = & amar
gl Aeweu &1 999 a —
(1) (A)-(v). (B)-(iii), (O)-(ii), (D)-(i), (E)-(iv)
(2) (A)-(iii), (B)-(v), (O)-(i1), (D)-(iv), (E)-(i)
B) (A)-(v), (B)-(iii), (C)-(i1), (D)-(iv), (E)-(i)
(@) (A)-(iii), (B)-(v), (C)-(ii), (D)-(i), (E)-(iv)
(5) srgaiRa ue
U el 4 60% 7131 HS @1 9T 40% ==
7S & & | ST &1 ®ar SR —

(1) w1 Jvs (2) Forg v
(3) ISl Hs (4) fAsor
(8) SrgaiiRa wz

HhIC Bl TH IGHY A YT B BT Ufshar
FEAT B —

(1) s (2 Afe
(3) Fdf (4) itfecT
(5) 3rg<IRa we=

67 -
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109.

110.

111,

112.

113.

114,

The Portland Cement which does not have any
hybrid material added is coded as -

(1) P.F (2 P-1

) P.C 4 pP-1I

(5) Question not attempted

The stopping distance of a moving vehicle when
brakes are applied, depends on -

(1) Mass of the vehicle

(2) Speed of the vehicle

(3) Width between front and rear wheels

(4) Axle width of the vehicle

(5) Question not attempted

Hemp is one of the strongest fibres, cheap and
fast growing plant obtained from
(1) Jute (2) Cannabis
(3) Sisal Agave (4) Coconut
(5) Question not attempted

Which nanomaterial is commonly used in
developing advanced propellants for firearms?
(1) Carbon nanotubes

(2) Gold nanoparticles

(3) Silver nanoparticles
(4) Nano-aluminium

(5) Question not attempted
The pH electrode used in pH measurement of
soil is a soft glass electrode rich in -

1) K (2) Ca

(3) Al (4) Na

(5) Question not attempted

The IR spectra of paint resins give sharp peaks
in which spectral range of wave number?

(1) 1800 - 300 cm™

(2) 3600 - 500 cm™

(3) 1500 - 200 cm'

(4) 2000 - 400 cm™!

(5) Question not attempted

EXE

109.

110.

111.

112.

113.

114.

qrdave e e 3 B Hax gy A8
e T 81 & &9 wis | ifdha f&ar S
a7

(1 P.F (2 P-1
@) P.C (4 P-1I
(8) SrgIRT uzH

el e g2 a8 @1 9% o S R b
#T g (stopping distance) fRR &=l & —
(1) aed & ggdE W

(2) grEd &1 I W)

(3) M g W8 & ufdl & &I g W

(8) arEs @) Taael drSlE W

(5) IrgaRda ueA

T Y AoIdd, AT 3R IO F g arel Nl

T T . O e F T BT 2 |
(1) S (2) B

(3) Rraa arma (4) Raa

(5) 3rgaRd wed

dq& @ forg S=d uvice fAefid &xd #
g fea SAreRad (@rRl) w1 SuEnT
farar <imar g7

(1) T FHCgd

(2) Tee (@@ol) F@or

(3) Ryeax (Fo1d) AHIBT

(4) F—vphiftas

(5) 3Ig<RT gz

pH golacts ot f6 et &Y pH #raA § & |
forar ST € US RH (soft) B H soldnle

grar & e ugR 73 Bl B —
(1) K&1 (2) Caat
(3) AlaT (4) Na @t
(5) ar<iiRa w=zH

e Wi & araRad (IR) WagH H, TR 9=l
& foa wra # dg RreR gra 8 87
(1) 1800 — 300 cm™ #

(2) 3600 — 500 cm™ ¥
(3) 1500 — 200 cm™ #
(4) 2000 — 400 cm™ #
(5) argalRa wed
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115.

116.

117.

118.

In mimicry, the mimicker tries to imitate the

quality of the target person’s voice is -

(1) F1 (2) Pitch

(3 F3 (4) F2

(5) Question not attempted E],,’-f
The metallic paint contains platelets of - E] :

(1) Silver
(3) Zinc
(5) Question not attempted

(2) Copper

(4) Aluminium

Which of the following property can distinguish
flat
ophthalmic glass?

glass from container, decorative or

(1) Transparency (2) Curvature

(3) Color (4) Crystalline
Structure
(5) Question not attempted
Match the List-I and List-II for Paint
Coatings -
List - 1
(A) Corrosion control & smooth out
imperfections.
(B) Coat applied to the steel body of the
automobile.
(C) Colour coat provides colour, pigment coat
(D) Unpigmented coat for durability
List - II
(1) Primer coat
(i1) Clear coat

(111) Electro coat

(iv) Base coat

(M (A)-(iii), (B)-(iv), (C)-(i), (D)-(ii)
@) (A)-(iD), (B)-(iii), (C)-(iv), (D)-(i)
() (A)-(i), (B)-(iii), (C)-(iv), (D)-(ii)
(4) (A)-(iv), (B)-(iii), (C)-(ii), (D) - (i)
(5) Question not attempted

115.

116.

117.

faffet 4, s S are afad gr1 dey arfdd
P AT B I 0T BT HAH B BT IT™
frar Sirar @ —

(1) F1 (2 o=

(3) F3 (4 F2

(5) e we

gifcasd 37 (Ue) 7 wicacd uril ol § —

(1) =iET &7 (2) a4 &

3) S P (@) TegHFRE B

(8) 3rgaRa g

fr=faRaa 4 @ @9 o Haa s Bl
HeR, Forde! A1 iftenfond arg (7 ddel

$a) |9 faafea (=) &) doar 872

(1) greRiar (2) gspar
(3) = (4) fepeeci |gAT
(5) SrgaRa U
8.3 pifer & de # &1 & g1 9§
feTd —
-1

(A) &RoT fR—IF0T SR STguiar &Y X HeAr
(B) HIex S &1 WIel die! U 1T 1T Pie
(C) T 9= &R B P
(D) e (Rere) 8q e S
K5 G
(i) "SR B
(i) fFerR @ic
(iii) FelFgT Ple
(iv) 99 ®Ic
(1) (A)-(ii), (B)~(iv), (C)-(i), (D)-(ii)
(2 (A)-(ib), (B)-(iii), (C)-(iv), (D)-(i)
(3) (A)-(1), (B)-(iii), (C)-(iv), (D)-(ii)
(@) (A)-(iv), (B)-(iii), (C)-(ii), (D)-(1)
(5) argaRa g==
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119. Borosilicate glass have maximum amount of 119 gRIfifase i 7 F=faRaa # & faa A
which of the following? qife gl 27
(1) Na;O 60%, B20330% (1) Na:0 60%, B20330%
(2) Al:03 60%, B203 30% (2) Al2O3 60%, B203 30%
(3) B20380% (3) B20380%
(4) SiO: 80% (4) Si0O; 80%
(5) Question not attempted (5) srgafea we
120. If fundamental frequency of human voice and its ~ 120- If& #=g e &1 o1 ATGRT T2 FHBT ITAH
amplitude are Fo and Ao respectively, then the HHI: Fod Ao®l o fedia smiffea H, gen
amplitude Az, Az of the second and third YT EEINGT Hs & AT A2 G As &I Aod
harmonics Hz and Hz will have relation with Ao - o= g%y 8N 7 —
(1) Ax=Ao=A3 (2) Ap>Ax> As U Ay, By eallis (2) Ao>Asr> As
() A2>Ao>As @) A2<Ao<As (3) A2>Ao> As @) Ar< Ag< As
(5) Question not attempted (5) raRa ued
121. Among these which one is Not the componentof ~ 121- 395 § @1 @l WagRm® & HEgd 9
human speech sound when analysed through faecyor fhy M R AFg 999 &G BT ueh
sound spectrograph? T3l 2?
(1) Latitude (2) Amplitude (1) 3rerrer (2) Imam
(3) Duration (4) Frequency (3) 3rafer (@) amgfa
(5) Question not attempted (5) IR U=
122.1p a thermal fracture of glass, following lines 122.%fg & ardig vivH # Big # FEfaRad @
appears - el B —
(1) Concentric fracture lines (1) de=g (Hafe®w) o @Y
(2) Radial fracture lines EXE (2) B (feger) wie= Y@
(3) No line appears E"L ; (3) HI$ W @ TEI I
(4) Conchoidal fracture lines (4) PRIEZSH HoT @0
(5) Question not attempted (5) o Rd U
123. The term Nanotechnology was first used by - 123. gqg S9ICHIGol d 999 Ugd fhae 8RNl
(1) N. Taniguchi (2) Dexter ST H ferm
(3) Z. Zhang (4) R. Menzel () . e e
(3) Sre. = (4) IR, H59d
(3) Question not attempted (5) areRa e
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124,

125.

126.

127.

128.

In Density Gradient Analysis for Forensic Soil
examinations, which type of liquid gradient is
most commonly used to separate soil particles?
(1) Solutions with controlled density variations
such as bromoform & bromobenzene

(2) Superheated steam gradients to separate soil
minerals

(3)
(4

Aqueous solutions with varying pH values
Organic solvents with variable refractive
indices

(5) Question not attempted

The birefringence property of fibres is analysed
using -

(1) X-Ray Diffraction

(2) Polarised Light Microscopy

(3) Pyrolysis Gas Chromatography

(4) Ultra-Violet Spectroscopy

(5) Question not attempted

The mixing amount of Pozzolana blended
material in Portland Pozzolana cement accounts
for total mass is -

M 5-10% (2) 10-20%

(3) 20-50% (4) 10-40%

(5) Question not attempted

Le Chatelier needles are used for examining -
(1) Compression of cement

(2) Soundness of cement

(3) Consistency of cement

(4) Fineness of cement

(5) Question not attempted

size

In Forensic Science, soil

classification, based on sand, silt & clay, help

particle

analyse soil samples. Choose the correct option
for the type of soil based on their size ranges -

(1) Clay (<2 pm)

(2) Silt (2 — 500 um)

(3) Mud (< 1 um)

(4) Sand (5000 — 20000 pm)
(5) Question not attempted

g.!f.&]
S

124.

125.

126.

127.

128.

TS el W0 § gdcg Yguran faweryor

SR g wfalRm) & fog, 59 verR &

TR YGUIT BT SUANT Ha&T BUI Bl G2Id b

& forg wew ¥ IuarT fFHar Sier 87

(1) FafFa g9 =Rl g faoea o9
HIHTBH 3R FHEST

(2) 31 WS B 92d FA B fory Afy—swr
Ty yguTdT

(3) =1 pH &M drell Wiy faaa

(4) =R IUacHI® dTel HEdG [aaras

(5) SrgaRd g

FrgdR @1 fgamgadq (@RRIfthoiw) o1 94 # 9

B To=ite §RT Sl S Fhal 87

(1) Trg— REwaer

(2) dieRIgSS e HIgHRBIAT

(3) urRIfeRE—a HRERTH

(4) regI—arTeie WF BT

(5) srgaiRa u=

gicoives digiemr dHe # e o drel

OIS Uerf &1 & 4R & goar § A

BRIl & —

(1) 5-10% (2) 10-20%

(3) 20-50% 4) 10-40%

(5) srgaRd U

o UforaR gedi &1 SUAnT fhar omar € —

(1) Arfe &7 FE T B

(2) drie 3T AISS Y 9 'q

(3) A @ FHRIFeA 99 2q

(4) F¥He B BETIE AT Bq

(5) aRa ueA

AT AT H, 9a1 ST HR BT Bl
g, e 3R B fedl & SR w® a1
T & fazemer & g Suan fear o 2
eI $UT MR A0 & IR R F&l fAFHa

g

(1) e el (<2 um)
(2) M (2-500 um)

(3) #3 (<1 pum)

(4) 9T (5000 — 20000 pm)

() SrgaRa
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129.

130.

131.

Which of the following can be used for Personal
Identification?

(A)
(B)
(<)
(D)
(E) Blood group (ABO) system
(F) DNA

Choose the correct answer -

(1) Only (A), (B), (C) and (F)
(2) Only (A), (B), (D) and (F)
(3) Only (A) and (B)

(4) Only (A), (B), (D) and (E)
(5) Question not attempted

Voiceprints
Dentition
Tattoo marks

Fingerprints

A stamped number on a metal sheet could be

restored if it is erased -

(1) Within
deformation

(2) Within
deformation but beyond the limit of zone of

the limit of =zone of plastic

the limit of zone of elastic
plastic deformation
(3) Beyond the

deformation

limit of zone of elastic

(4) Beyond the limit of zone of plastic
deformation

(5) Question not attempted

Language is the creation of following functions—

(A) Phonation

(B) Articulation

(C) Modulation

(D) Speculation

Choose the correct answer -

(1) (C) and (D) (2) (B) and (D)

(3) (A) and (B) (4) (A) and (C)

(5) Question not attempted

(Bl [a]
At
= 5]

129.

130.

131.

fr=forRag & 9 @ ol ygg= & START §

3T Ahdl 87

(A) arz9 fie

(B) sfewm

(C) << HIdd

(D) frfie

(E) <€ U (TdHsil) woreil

(F) Sy

|E TR A —

(1) g (A), (B), (C) 3R (F)

(2) Bad (A), (B), (D) 3R (F)

(3) ®aa (A) 31X (B)

(8) &gt (A), (B), (D) 3R (E)

(5)3@?@‘?{%

Ue yfcds Fag R WM B (Sldar -

) TR B gAINfUa A 51 Fedr w8, afe

gp oy Y e T 8 —

(1) wRes sy &= &1 9 & <<

(2) geies fawgor &3 @ ¥ & 3=x 1Xg
wfed fawger &5 & A & 9

(3) sofes fawmyuor &5 &) =1 & 9Ex

(4) wRes fawuor a5 ) 99 & 9'x

(5) rgaRd ==
T frferRaa @1t &1 fAmfor g —
(A) BT

(B) sTciqered
(C) ArggeiwH
(D) WFgere
HE SR g —
(1) (C) 3R (D)
(3) (A) 3R (B)

(5) argIRa usH

(2) (B) 3R (D)
(4) (A) 3R (C)

67 -

>

Page 38 of 44



132.

133.

134.

The correct sequence of human voice travelling
from origin to atmosphere is -

(1) Pharynx — Larynx — Epiglottis — Tongue

— Lip

(2) Epiglottis — Pharynx — Larynx — Tongue
— Lip

(3) Epiglottis — Larynx — Pharynx — Tongue
— Lip

(4) Larynx — Pharynx — Epiglottis — Tongue
— Lip

(5) Question not attempted

Paints are normally -

(1) Easily transmit IR radiation without
absorption

(2) Strong reflector of IR radiation
(3) Weak absorber of IR radiation
(4) Strong absorber of IR radiation
(5) Question not attempted

Match the following by choosing correct option—
List-1

(A) Chi-square test =] X[E=]

(B) ttest Eﬂi{

(C) Variance

(D) Measurement of Central Tendency

List-II

(1) A statistical test used to compare two
groups of data

(i1) A statistical procedure to determine the
difference between observed & expected
data

(ii1)) A measure of mean, median, mode,
standard deviation etc.

(iv) A measure of how dispersed a set of data is

from its mean
(1) (A)-(iv), (B)-(iii), (C)-(i1), (D)-(1)
(@) (A)-(ii), (B)-(i), (C)-(iv), (D)-(iii)
() (A)-(iD), (B)-(i), (O)-(iii), (D)-(iv)
@) (A)-(1), (B)-(i1), (C)-(iv), (D)-(iii)
(5) Question not attempted

132.

133.

134.

HIHq AT B IRy g & ardraRor d uga

PT AE HH B —

(1) wRew — AR — tfreifed - sy —
gl

(2) vfrafew » R —dlem — v —
HE

@) gftreifed — e —» BRET - Y —
Bl

(4) IR > R — ARy - v —
EE]

(5) 3R g

A UeH B § —

(1) 3revaa (IR) fafe=on &1 A= saenuo &
A & ORI BY o ©

(2) sraRa (IR) fRAfe=ol & S=g wads

(3) dfarad (IR) fafdwon & =1 @iy

(@) JraRad (IR) fafdwoil & S=a aaeivs

(5) 3rg<Ra ==

Tl faddeu g~ gafera s —
-1

(A) PE—FARR X

(B) <%

(C) IRT=a

(D) ®=1a YgRT BT A9
b5 Gl

(i) < WgEl & ST B gl o & ol
AiRke®! oeteror

(i) ufera SR omifé Hqeul & g R &
Bq Hiftea! gdieror

(i) W=, fAfeT, Ae, s Sfavem &1 79

(iv) STT 9T &1 I/HT HF A Befld BT 7o
PT AT

(M (A)-(iv), (B)-(iii), (C)-(ii), (D)-(i)

(2) (A)-(ii), (B)-(i), (C)-(iv), (D)-(iii)

Q) (A)-(ii), (B)-(i), (C)-(iii), (D)-(iv)

(@) (A)-(i), (B)-(ii), (C)-(iv), (D)-(iii)

(5) SrgxRa u=
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135.

136.

137.

138.

139.

Non-conducting samples are coated with which
of the following metals by sputtering for
examination in Scanning Electron Microscope?
(1) Au, Pd (2) Au, Pt

(3) Ag, Pt (4) Ag,Pd

(5) Question not attempted

Which of the following statement is NOT
correct?

(1) The tyre circumference helps to determine
the cause of accident.

(2) Wear and tear in a tyre during usage is the
most important evidence for identification.
(3) A small turning arc indicates a small vehicle
while a large one points to a big vehicle.

(4) The tyre width of the vehicle is the distance
between the two edges of the tyre.

(5)
Find the median of the given data set —
5,8,12,17,2,14,6,8,13 and 7

(1) 17 2 5

3 2 4 8

(5) Question not attempted

Question not attempted

The annealing of glass is done with the purpose-
(1) to make the glass surface uniformly flat.

(2) to remove the unwanted stress.

(3) to make glass surface optically correct.

(4) to make glass toughened.

(5) Question not attempted

Which of the following technique allows the
sample analysis in air, vacuum or fluid?

(1) Scanning Electron Microscope

(2) Transmission Electron Microscope

(3) Atomic Force Microscope

(4) Scanning Transmission Electron Microscope

(5) Question not attempted

220
=

135.

136.

137.

138.

139.

FH T golag = AgHRG ¥ Sid 8 Harad
gfoeen & /9 5 | 57 grgell | HoEm
fopan gRT @uA faar Simar 27

(1) Au,Pd (2) Au, Pt
(3) Ag.Pt (4) Ag.Pd
(5) srgaRa ued

o1 3 @ rar A wE T8 27

(1) erR @ gRM gHedr &1 SR gdr H
AGEIR &l 2|

(2) TRR @ SKEATA 4 §8 <e—Hhe UBIM B
ford e Aewagel y=roT B © |

(3) T Blel Al arel 919 U BIC 98 Bl
qrE= Bl 3FTa wRar 2 |

(4) 9re9 & TR P diels <RR & ol fhaR!
o 99 B U 2|

(5) srgTiRa ueA

feu v ST e BT FfeaHT T B —

5,8,12,17,2,14,6,8,13 75 7

(1) 17 (2 5

(3) 2 4) 8

(5) srgaRa ueA

Hid BT ST SYAR fHar S g —

(1) P &I TAg H (HAAN FHAA g1 g

(2) fF F sfEifed Td BH B 8q

(3) ®fa @ Tdg BT TSHIRG w4 F FEI B
=g

() P BT PR T oG

(5) FgRd ued

o1 4 9 =0 e gar, faa ar g9 @1

SuRerfa # +f uftrest o &= d Qe 87

(1) T gsaae= AEh PR

(2) gAY gAasiH HISHIRGIY

(3) TSIfAT BRI ASHIEDIY

(4) whfATT SiaEEE solagiH HAISHhIRGY

(5) IIRT ueA
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140.

What does Mohs scale represent?

(1) A substance’s diameter relative to other
substances

(2) A substance’s thickness relative to other
substances

(3) A substance mass relative to other substance

(4) A substance’s hardness relative to other
substances

(5) Question not attempted

140.

AIEH ¥hdl adT gINdr 87

(1) & geref &1 3= vl & Ane AN

(2) & ugrel & = uerif & ey Hiers

(3) fepel uerel &1 a1 UsTf & WUeT SIAE
(@) fHdT gerl &1 o Ueil & AU HoRdT

(5) srgaiRa weH

141. Concentric fracture of a glass sheet on Impact, 141.-®fg F FdEe W AET B TR FH
starts - (@Hfg®) o UR™T BT § —
(1) from the opposite side of impact. (1) 3maTd &= drell Idg B [Aud 9dg 9 |
(2) at few place from impacting side and at other (2) | WMl R YT HI dlell Fdg A qen
places from opposite side. I WM W) 39 fAumig |dg A |
(3) may start from any side. EXE (3) HET ¥ I YRS 8 &l ¢ |
(4) from the impacting side. E’g& (4) 3raTa FHR alell 9dg |
(5) Question not attempted (5) gaRa gwa
142. If the component C3A is increased in cement, its ~ 142- Ifg Wric & C:A Ued &1 |31 gar & Wl &,
setting time and heat of hydration will be aT s AT TI=H 9 oI A S e
affected as -
UHR ¥ guifad erft —
(1) Only heat of hydration will decrease
1) I A9 ST e
(2) Setting time will decrease but heat of ) e
hydration will increase (2) JfST TrgH g R o AT ST g9
(3) Only setting time will decrease (3) Paer AT @1y TS
4) Setting time will increase but heat of @ Jf S o -
hydration will decrease
(5) Question not attempted () srgeRRa s
143. What is the full form of PCM? 143. G1ACH &1 RT 99 a1 27°
(1) Phase Code Modulation (1) &5 Pre AT
(2) Pulse Carrier Modulation (2) g9 HRIRX Afggere™
(3) Pulse Code Modulation () ucHd Prs AlSgerR™
(4) Pulse Carrier Motion (4) g HRIR Are=
(5) Question not attempted (5) IrgaRa ueA
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144,

The Skid marks help to identify the following,
except -

(1) Direction of travel of vehicle

144,

Rae faga fAfaRad # 9 fEaa! vredr qra!
P gga H Heg B 87
(1) gre= &1 T @ feun

(2) Speed of the vehicle EXE (2) g &1 =1
(3) Width of the tyres E% (3) TR FI dIes
(4) Mechanical failure of the vehicle (3) area @1 FifFe fAberdr
(5) Question not attempted (5) IrgaRd ue
145. The formant which is most responsive to 145-dg & Qo a1 d1 8F @ Reifa & Ul Aaifas
changes in mouth opening or closing is - yfafrarefa ®iie & —
(1) F4 (2 F2 (1) F4 (@ F2
(3) F1 (4) F3 (3) F1 (@) F3
(5) Question not attempted (5) arRd wed
146. What is the principle behind X-Ray Diffraction ~ 146. X—fawvr faact= & i &1 fugia @ &°
(RDy* (1) X-fadt faffa @ & w9 @ et
(1) X-Rays diffract when they interact with PPN i el
atomic planes of crystalline sample.
(2) X-Rays are absorbed by the sample and this W E
absorption is measured. (2) X-fp=or BT Tl gRI SF@IgOr g SR
(3) X-Rays are scattered by electrons in the T GOl BT HIIHT
sampic. 3) wfireel & geEgtet g X-foil 1 g
(4) X-Rays pass through the sample without
_ . (8) X—fopvol famr efaforar & 77 | TorRdl &
interaction.
(5) Question not attempted (5) srgaRa v
147. Cellulose Acetate is made from - 147. el Teiiee foha™y 9 Sirar 8?7
(1) Polyvinyl compounds (1) dichfaarsa aif®
(2) Wood pulp (2) STHEl BT TET
(3) Poly-ethylene Glycol (3) UTeli—qfrelq Tesaid
(4) Soya Beans (4) 97 99
(5) Question not attempted (5) 3R weA
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148. If a broken bangle piece have length of a chord
C and the distance from the middle point of
chord to middle point of arc forming the chord is

m then radius R of the bangle piece will be -

m?  C m2  C

- — e, 2 = —_— gy

(1) R sc2+2 (2) R ki
c? m c? m

@) R=gmt3 @ R=amt3

(5) Question not attempted

149. The compounds formed during clinkering
process of cement formation are called
collectively -

(1) Bogue (2) Belite
(3) Felite (4) Alite

(5) Question not attempted
150. Cadence is defined as -

(1) Angle of steps
=% [=]

T

(2) Alignment of foot while walking
(3) Number of steps per unit time
(4) Number of steps per unit distance

(5) Question not attempted

148. 43 1o o1a B <) & TH D e A
ST B g C B e ofar @ weai @
ST ¥ Al a9 @ TR @ 9 g9 m
&, o I B B A P Bl —

m? _'C m? C
M R=5e+3 SR
c? m c2 m
GF B=s@ t3 B B3

(5) srgaRd we

drfe fmr & SRE ey ufear § a9
aret AR BT AHRE B9 BEl oar € —
(2) dremse

(4) Verge

149.

(1) snr

(3) warge

(5) g wed
He BT 39 UHR gRAfa fhar oimar & —
(1) ®HeHl BT BT

(2) T & SRE W HT /G

(3) ufd SHIE THY Al B F=AT

@) fd go1g g BeAl B =T

(8) srgaRa ueA

150.
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