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. Candidates sro not allowed to carry gy writion or printed material, caloulator, pen, log-table,

. Rough work must be done on the question paper itselt, Additionnl blank pages are given in

~
INSTRUCTIONS

All guestions arc af ohjective type hiving four answer aptions for each.

Catepory-1: Carry 1 mark each and only ona option is correct, In case of incorrect answer or
any combination of more than one answer, % mark will be deducted.

Catepory-1; Carry 2 murks ench and only one option is correct, In case of incorrect nawey o
any combination of more thai one answee, Y mark will be dednoted,

Category-11: Carry 2 marks ench und one or more eption(s) is'ere correct, IF all correct
anawers are not marked and noe neormsct answer B omarked, then seore = 2 ¥ number of
correcl answers marked + setual sumber of correet angwers. 17 any wiong option is marked o
if mny combination including o wiong opiian is marked, the onswer will be considered wrang,
but there 1s no negative marking for the same and zerm mork will be awnrded.

Questions mist be answered on OME sheet by darkening, the approprinie bubble marked A,
B, €, or . Quostion booklet series code (A, B, C, or I} must be proparly mariced on the
1011

Use only Blaek/Bloe ball point pon to mack the angwer by complete filling up of the
respective bubbles,

Write question booldet number and your eoll aumber carcfully in the specified jneations of
the CMR, Also fill approprinte bubbles,

Write your nume (in block leter), same of the cxamination ceater and put your Tull sipnature
in approprioie boxes in dhe OMEL

The OMER is Hahle o becoms nvalid i there 15 any mistake in Glling tho comect bubbbes G
question booklet numbesfroll number ar i thers is any discrepapey in the mamad signatiie of
the candidate, name of the cxamination center, The OME may also booome invalid due 1o
folding o¢ puting strmy sarks on @ or any demage to it The conscquonces of auch
imvalidation duc o ncorrest marking or careless handiing by the candidate will be sobe
respunsibility of candidate,

wrisbwieloh, any communication device like mobils phones eto, hiside the examination hill,
Any candidite Tound with such items will be reporied against and hisher condidature will
b summarily cancelled,

the questlon paper o ough work,

Hanil aver the OMIR 1o e invigilutor before beiving the Bxamination Hall,

Thiz paper containg guistions in both English and Bengall, Necessary care aml precaution
wisre taken while framing the Bangali version. Himweyer, if any dizeropancy (i) is fare found
hetween the two versions, the information provided in the English version will stand and will

be treated as fmal.
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PHYSICS
Category-1 (1 to 30)
{Carry | mark each. Only one option is correct. Negutive marks - %)

1. Three particles, esch of mass ‘m' prams situated af the vertices of an egjuilateral AARC of
side ‘8" om (as shown in the figure). The moment of inartis of the systom about a line AX
perpendicular to AB and in the plane of ABC in g-om? units will be
‘m" grams BT Tl =+ 'a® om SEfEfE -ﬂ‘ﬁmmﬁ“ AABC-w Tl W‘W
S (W) | ABC WEA AB % SHRCE AX o S0 SR WS Wi (gom? < Tw)

te
X
[
£
m & ¥
(A) 2 ma? ) %nu‘ () -ﬁ-mai ) %m*

L. Abody of mass m is thrown vertically upward with speed qﬁvn. wheore v_ is the escape
velocily ol a body from earth surface, The final vielocity of the body iz
m SR e TS W B T 3 v, T ot e ) i v, o g it
WA | 7yl wli @ am

(A) O B 2w, © v, M V2w
3 A parlicle is subjected to two simple harmonic motions in the same direction having
ual amplitodes aod equal fI'EIJUEHG;,f. IF th resultant amplitude is equal to the amplituds
of the individual motion, the phase difference (8 between the two motions is

ol wyed awk Syl wes preifed aW AeiRe ' A e @ e
IEHICT | GE TR Rgelin gk R o vE e e Reis s oo wmee
TN SEE Y WIS e e e W snder are

() 87 @ 5 (€ 3w m) 8=%"

4. A body of mass m i3 thrown with velecity u from (he origin of 8 co-ordinate axes al an
angle B with the horizon, The magnitude of the ungulr momentim of the garticls sbout
the origin at time t when it is at the maximum height of the trajectory is proportional to
(A} u (By u*
(Cy w (T independent of u
el Fipdreres I@g i orefie muR S 0 @ WA m S 9 TR s
T |t A S A ARG GE5OR T, W S 5 T A TSRS s e
e wameilET ¢
(A) u B) .

() u-erd aeis Feasley ay

i Ty
A 3 % P,
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5. 27 drops of mercury coalesce o form a bigger drop. What is the relative increase in
surfacs energy 7
27 6 e 997 e 20 il wy g7 (ol e | o wre i et 9 e
FED! 7

2 2
= | () 8

(A (B)

2

Certain amount of an ideal as is taken from its injtial state 1 to final state 4 through the
paths 1 —» 2 —3 3 —» 4 as shown in figure. AB, CD, EF are all isotherms. 1 v is the most
probable spoed of the molegules, ten

s TR wiFwie opd ST el S | T | —» 2 - 3 3 4 #I0% TR wEE 4 9
Fm AT T | AR, CD, EF sl s 1 e w5 ) dien wge A e
g Wi v, T 3,

(A) v at 3 -—-vpmd }vlLaTZ}vr_atl (B) u"m}-‘hvnul ibvpat?_}vh a4

(€ v, u1J.‘=-1.-nu11:=uPu1d'-“*vpull D) vym2=vatd>v, atl >v,atd

9. If a string, sospended from the ceiling s given a downward force F, its length becomes
L,. Is kength 8 Ly, if the dowinward foree is Ty, What is its aciunl length ¥
il ror Rl s e R ¢ = T Brca s i g L, F, w9 e B
ol by 2w 1, | e s e il v

; EL, +EL F,L, —EL
(A) L+L, (B) |'IL|L1 () Bl +Fly (m _!_11_5..,1
2 E+E K
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One mole of 0 distomic jdeal gus undergoes a process shown in PoV diagram, The total
heal given to the gas (In 2 = 0.7 iy
Wtﬂﬁﬁ-ﬂmﬂﬁ*ﬁﬁ#mﬁvﬁﬁﬂﬁﬂﬁwmﬁwﬁmmeJ
Wﬁﬂﬁwwwww{mz—n.uaw

FI
2Pg|-mmman B
b M’mh:mnl

e J:I. 1 e 1 C
H I
1 1 > 1hl'
Vo 2V,

(A) 25P,V, (B) 391V, © 1LiPM, (D) L4PV,

Two charges, each equal to —q are kept at (-a, 0) and (a, 0), A charge q is placed at the
arigin, IF q is given & small displacement along v direction, (he force acting on g is
proportional o

A~y WA T B (g, 0) 99 (s, 0) TS A w0 | YAFEE q wEE e S |
q SRR y WP S N 0, o Wi w9 AYE 9= e remita s am -

@ y (B) -y ©) ; o, L

Consider a thermodynamic process where internal encrgy U = APV (A = constant),
I e process is pectormed aclinbatically, then |

(A} APXV -+ 1) =constant (B} (AP + 17V = constam
" v
{C) (AP + 11V = constant {1x W = conslani

W, T St e wosi v @9 U = APV (A = 59) | o o wo
e #lEE e e

(A) APV 5 1) =y (B} (AP+1PV=41%
; v
Cr [(AP4+1I)V2= ———— = M
(C) (AP 1) v (D) (AP+IF |
5 PO,
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A peutral conducting solid sphere of radivg It has two spherienl cavities of radios a and b
a5 shown in the figure, Cenire 1o centre distance between two covities Is ¢ q, and gy

charges are placed at the contres of cavities respectively. The foree between g and g is

" ! [l I
A T L. B P 0 e
(A) dmiy oF . ® 41‘%“% a* I}']

{1 zeo (D) insufficient dat

R iy walb fiEs v Mafe i wmr a g b e vt ety o ane
(Bt ) | a6 wds tom ufes el qug o | o e ilee B g, 6 g,
R R | g, g, -0 0 R A e a

L el ' L./
T ® (i)

(Cy 0 (D) EwE sy

Consider two conceniric comducting sphere of radii 1and 2R cespectively, The imner
sphere ia given a chargs + (. The other sphere is prounded. The potential at v = E-::E is

R @ 3R el it sl o) vies wine | e S - O e
[Hs I T | lETE Tl e e e | - igﬁm firwq 1re

1 0O i 20 L 8
) T, 6R oy ©) e, IR (D) By R
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Two infinite line—charpes pavallel w each other are muving with a constant veloeity v in
the spme direction us shown in the figure. The separation between Do line-churges is d.
The mapnetic atteaction balances the electric repulsion when, [¢= speed of lght in fee
Space|

e emife ulb oty pindra wer tafie vy o HECAH AR AR P Wi
e | Pafirer e ofBe SR T d | S i e wibe Hada s eftrs
TR TR, [ = A1 SHEICS HIcEr )

(A) v=Z¢ (B '|.r=~j:.2- () v=e¢ (D) v%
14.  The electric potential for an electic feld directed pacallel o X-axiz is shown in the
figure. Choose the correct plot of eleetrie field alrength,
X e s wfberwnmy efisfiered «fiedq Bor vrict s | efbepsa
AT e el Fdea v
Vi)
B = B s
E £|’
+ &
- et
s = @ L
-4 2 0 z T -4 -3 o] 1 7
: e
— e e - v I s
E
E ]
E
1
——eeea ; s : L,
] = o 7
() _____g.i_ﬂ (D) i _Es g
- -1 o = T ., PR
B 1 AL e
7 % P.T.0
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A siraight wire s placed in o magnetic ficld that varics with disiance x from origin as

fi = Bi; [2 - ;"’.} ic . Ends of wire are at {a, 0) and (2a, () and it earrics o curent L 17 forcs:
]
. L':fl % T
o0 wire i3 |-.=|3“L? 1, then valueof k is

A TG ¢ TG WA w0 D |1‘}L:z ;Jiummmﬁc&hﬂwmmﬁwsmw
oH | Wl 55 £ (o, (1) © (20, 0) [G0E wdEe o erfba e Fro | etems wige
s E arre | (ETe Tt et Bem ogeE T e F:mﬂ[%]}nwk-mm
. .

Ay 1 By 5 {cy -1 (D)

b | =—

In & closed circuil there 15 anly a coil of inductance L and resistance 100 £ The coll s
situated in 4 uniform magmetic Geld. All on a swdden, the magnetic flux hinked with the
circuit changes by 5§ Weber, Whal amount of ehurge will flow in the circuit as a resull
(A) s000C

(B) 0.05C

€y 20C

(D} Walue of 1. i be kenown to find the cherge Howa

T G AEA (a0 W S 1L R TEE R = 100 00
oy w3 (Bl Coa e | @bl ol wEr i eI wE ()
§ wober AREGE W6 | o We 9 a7 e e wlle W geiie we

(A) 500C

(B} 005C

() 0C

(1)) M 1T S e ST aldE slbney g 9@l wica |

An electon revolves svound the nuclens 1o g cireular path with angolio momentam LA
uniform magnetic fisld B is applicd perpendicular to the plane of ite orbit, 11 the electron
pxperignces i wegue T, then

Ay TIL (8)  Tis anti-parallel w L

@ T.L=0 () Angle betwoen Tand Lis 45°

G Sega GEEmE sy garn Wl [ TEEe e oy emiee i |
Bt Surdd BEY il G S 1 Dea [ Mo @l 2 e ) SEEe B
o T B e Y wE,

(A) TIL (B Te L fomrs

@ T.L=0 (D) T @ Lo wyl o e 45"

% i

Page - 8



I8,

19,

. PC202
When an AC sowrce of emf E with frequency o = 100 Hz is conneeted across a circuit,
the phase difference between Eand curront | in the cirenil iz observed to be % as shown in
the figure. IF the cireuit consist of only RO or R1L in series, then

@ = 100 Hz #21% 57 ool @ F, waae adlios Yo e wibssvs 1 1 9 g

(-1 s o ) (foean i) | 96T i (e T Re 9 RY T

I S

(A R=1KkOLC=5nF (B E=1kxL=10U

(€} R=1ki}L=1H (D) R=1kC=10pp
s R

Er T

A bammwmul reistunce ¢is conmected with an external resistance B as
Jhown in the figure, The battery will got o8 o cotstant voltage source if

{A) r<<R

(B) r>>R

)y =R

(O} Ivwill mever aet as a constanl vollage sourss,

ol e, & ofssine 99 s o wmila r el b s well aRe e R e
T WCAE | G i voiebe e R W w90

A)- r<<R

(By r>=H )

L)y r=R

(D) - WA T (eIFber Seat v = =

~ PN
v fer
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In Young's double slit experiment with o mongchiomtic light, maximan nlensity is 4
limes the minimum inkensity in the intecference pattevn. What is the ratio of the
intensities of the two interfedng waves 7

g6 wrwad) s Ty B qn B-fag oS @ A | W U T Tieee e
Ao Sl iy Tgets 4 o | rEE A e TR BEER UEC F9 ¢

(A} 179 (B 13 Cr e Oy 12

The luman eve has an approsdmate angulor resolution of 6 = 5.8 « 107* rad and typical
photo printer prints & minimun of 300 dpi (dots per ioch, 1 inch = 2,59 cm), Al whal
minimin! distnce d should s printed page be held so that one does not see the individoal
dots 7

W B (e Fpeae el bl 0= 5.8 « 1077 @ el w10 e
AR 300 dpi-tS B4 e (dpi T 2 BfTE R @ | inch = 254 cn)
wherH wft B +jht s SO S T TS Fgelace s s o sy

(A} 20.32em (H) 2950cm () 14.59cm (D) 6.85cm

I the kinclic encrgies of an electron, an alpha particle and & proton having same
de- Broglie wavelength are £, &, and &, respectively, then

s TG-aoifer wanterdr el Breada, anlh s w0 e ot perie ofeefe o
TEFTA ey, &y 9 &) 2Y, BIEA

(A) o= (B) mp=agmey G g=sey<my (D} ey >E,>m

Ina Young's double slit experiment, the intensity of Lght 8t a point oo the screen where

* the path difference between the interfering waves is &, (A being the wavelength of light .

used) i L The intensity al o polnt where the path difference iu% will be (sssume Lwo
waves have same amplitude)
| 1
A ; By 1 gy — b ) -
{A) zem By (Ch 2 i 3

g [i-GE sl i S el Byoe Sae | s Belivie sty
o= ), (= qrEe wEE waRtadr) | T e e vnﬂ‘iﬂ‘i, mid e Sl W (4E
s, HiD warsa e ) |

(Ay ® 1 © 5 )

.
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A Zener diode having break down voltnge Vz = 6V is used in a voltage repulator clreuit
as shown in the figuwe. The minimum cwrreni reguired to pass through the Fener to act as
avoltage regulator is 10 mA and maximum allowed current through Zener iz 40 mA. The
imaEimum vilue af R, for Zener to act as a voltage el ator ig

ovd Tum 6V tawen Retm aol e ST Teiets Bygs e arER T
THE | (eAIbE TEEtE e B e T e [ 5 o e T T T O i
TG A T 10 mA 99 THAE WO FTa s 40 ma 23 “SieT turs o
TSI CewPher s R a9 R s g

AR——

e
T g

[A) 1004 (B 4000 {C) 040 (D) 9500

The expression A{A + By+{B+AAMA -|-i_:i} simplifies o
A(A+BY+(B+AA) (A + B) 92 Fstarad w2 Lie]

(A} A+RB (By Al € A+B D) A+R

Suppose in o hypothetical world the angular momentum is quantized © be even integral
tiltiplias of EI:'[ The lmpest possiblo wivelength emitied by hydrogen atoms in visible
mpge in-a world according 1o Bohe's model will be,

{Congider he = 1242 Mev-fin)

WA F9 TR Feofais [@iEe wac m-zh?mr el e wiew o | -

WY S o e mgm&wma%wmmﬂm (%3 M8 he
= 1242 Mevy-fin)

(A) 153 nm (B) 409 nm {(Cy 121 om (I 487 nm

R

(5158

11 i ¥ PT.0.

[5]8:
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27, Given ¢ The percentage dreor in the measurements of A, B, © and D nre vespectively, 4%,

) AR
%, 3% and |%. The relative erorin = i
CD?
!
P LE
ALB, C 8 D -3 AR e ai e 4%, 2%, 3% 8 1% WH L= ——- -
cDi
wfirT T 50
@y El, @ o,
2
© 2y o Zw

M, The Entropy (8) of a black hole can be writien as 8 = Pk, where ky; is the Bolzmann

sonstant and A #2 the orea of the black hole, Then [§ has dimension off

(Ay 12 (B) ML2T

gy L2 () dimensionless

ot g (A TRUFT) R (S) TF 8 = [l A TR0 9T 9 T (A Ly
oo TAFBERF A A A WTE AT TS ) | (U (3-8 S e

(A) 12 (B) ML*T

cy L? (D) g
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29.  The kinetic energy (Ey) of a particle moving along X-axis varies with its position (%) as
shown in the figure. The foree scling on the particle at X = 10 m is
X A AR T T e () -8 e o (1) A B pr
STATE T X = 10 m, W 6 aom fimmsier we ara
By (1)

——— r——

rJ
=
|
| I
I
-
I
I
[P,
1
1
pal /

=
- F.
==
-
(=
-
X]
i
=
=
—-

(A) 5iN (B ON () 9751 N ) -5iN

3. ]

A particle is moving in an ellipticn) orbit as shown in figure, If §, Land 7 denote the
linear womentom, angolar mementum and position vector of the pavtiele (from focus O)

respectively at o point A, then the direetion of @ = § = Lis along,

(A} twexaxis (B) —voxaxis

(C) -tvey axis (I —vey s

Togaiem ey a9l o o (Ba) A A e 5, Lom Favs tae

A, IR wcee wae sabe wEeE eEE (e o B rae) e o, e
Go= o= L a9 i o=

(A) %I « we T (B) WIS x S e

(C) - AT y S (D) el y o fiy
S e, e
A i3 1.0,
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) Category — 1 {Ch 31 to 35)
(Carry 2 marks each, Duoly one option is correct. Megative marks —15)

31, One mole of an ideal monoatomic gas expands along the polytrope PY? = constant from

3.

V|t V, atn constant pressure Py, The temperature during the process is aoch that molar

speilie heat = -i-éli. The total heat absorbed duing the process can be expressed as

% T ] R s PV = 49, &% T T IR W WA S SEe
V, TUCF V, 0¥, T B T A (P)) | OF SAEREE T S O e

W W weT C, = %lﬁWEHFWHWHﬂ‘TWWU'{MﬁW

SET R W ],

v? ) y?
(A) BY, [I;l'f‘f 1] By BY [;éi- —T]
. w2 v
o w3y o (i)

Three conceiitric metallic shells A, B and C of tncii 8, b and ¢ (a < b < ¢) have surface
charpe densitics +o, —er tnd o respectively, The polential of shell I i
a b8 e (a<b < c) aoneds ol smrelas wwg (0% A, B, C (REW 29 | A, B, C

Tl Y ST Sl UG YA ho, o, o | P DR e 1

(&) (@+bte)s m =
Lt By

2
{C] [" : hi + E}i “_]} [ﬂ_ ~h +c].£{.
& e Ep 1] Eg

14
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A horizontal semi-cireular wire of rudius r is connected to & baitery through two similar
springs X and Y to an elecwic cell, which sends current I through it A vertically
downward uniform magnetic field 1 is applied on the wire, as shown in the figure, What
is the force acting on each spring ?

ENUE TR TG ST, ol HR « A wdgEeE wTe T X @ v it
i PRt e «eff wibe (e kg v TUOE | IRy v | wfive
AT A S, B 9 T e cea Saveka Figsa e e v w |
R W Al P e e wa T e y

(Al 2mBl (1) %mﬂl (C) BIr () 2ZBIr

Find the equivalent capacitance between A and B of the following arrangement |
B e sranfia A @ B4 301 G R )

_ﬁﬂ_

A 1 I © % () 1}

A goll ball of mazs 50 gm placed on a tee, is struck by a golf-club, The speed of the goll
ball us it leaves the tee s 100 mfy, the tme of contact an the ball is 0.02 5 If the foree
decreases to zero linearly with time, then the fores at the beginning of the conticl is

& (tec) o Bem S S0 pm BT a9l e T, AR A GG T | B
T W AR R 9100 mfs 3 wIess Heow S 0,025 | o e e
R T TSI 00 o 9, W SIS 4 T W e

(A) 100N () 200N

(C) - 250 N (M) S00N

] PTAx
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Category — UL (Q 36 to 40)

(Carry 2 marle each. One or more opiions are correct. No negative marks)

+'.l".|
e

J-'.P—}

Two wires A and B of same length are made of same materiol. Load (F) va, elongation (x)
graph lor these two wires. is shown in the figure, Then which of the following statement(s)

isfare wie 7

(A} The cross-seclion area of A iz greater than that of B,

B Young's modulug of A ts grester than Young's modulus of B,
(C}  The cross-sectional arca of' B 1 greater than thet of A,

(01 Young's modulus of both A and B are same,

| A6 B B wiag Ordy e e i o G Seim ey teRt 1 B e wibe e () -

o () 9 Tl T T | T iR T e Bfevefa e p
(A) A AT ST T I e TR e T
(B) A S ST 0 1) S Sue ool e ta )

(C) B IER SR TRare] A S o e CFaeFem T80T T )
(D) vt g B o T
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B
L
L
i
K,
Fi¥ e ] B
i

A hemisphere of radiuy B is placed in @ aniform eleetsio field E so that its weis is paralicl

b il feldd, "F-i'hii:lt of the following sttement(s) is / are true 7
(A} Flux through the curved swiace of hemisphere is =R2E.

(B} Flux through the cireular surface of bemisphere is tR2E,.
(7) Total flux enclosed is zem.

(1) Work done inmoving & peint sharge g from A 1o B via the path ACE, depends upim
R

atalls | apncds ST e ofyerea E (% @0 WirT A4 06 A0S e s

U AW TRl | I GO e fne srer ¢

(A} SEpirEC waerer gy Te e e viREm aR2E |
(B} WA ale s s ey s i «fes e |
() et et forn Rl T i = |

(D) el By s g 0 A DI B S ACB 1 TaRm FIoH e usicta e R
a1 97 Fs el |

e S e e e e e e e ey e BT 105 i B e

S )
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RN ORgO)|

i3 $T 5
@ E @ ER—
e ® ® "

As shown in figuee, 9 rectangular loop of leogth ‘a" and width ‘b and made of a
conducting material of uniform cross-section s kept in o horieontal plane where a

umiform mapnetic feld of intensity B s aeting vertically downward, Resistanee per unit
length of the loop ks 3 (Ym. If the loop is pulled with uniform velozily *v" in horizontal
direction, which of the Tollowing statement isfare rue 7

: B
; I I= —
(Al Current jn the oo A2+ 20)

(B)  Cument will be in clockwise direetion, looking from the top.
(€) Vp=Vg=V, -V, where Vis the potential.

(1) There cannot be any induction in pact SR,

B tE WAl s, s Aypa el R B et B @ n s AR
SSRGS S G S e e T B o i Ay Say thversy g
W | A o a9 Wi L0 | B WS W oy T G T
S N5 [ Gl ) Sl war »

U e A(2b+4 20)

(B) Coim o (e e il i S8 oy
(C) Vp—Vg= Vg -V, 0 v % R

(D) SI T T S

A i 1]
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3. A sample of hydrogen atom in its prownd stale §s eadisted with photons of 10,2 &V

encrgies, The radistion from the sample is absoebed by cxeied ionized He', Then which

of the Tollowing sttement’s is/are troe ?
(A)  He™ electron moves from n=2 o n =4, : ’
{8} Inthe He® emission spectra, theee will be 6 fines.

1T} Smallest wavelength of [le" spectrumn is oltained when transition taken place from

n=4mmn=1,

{13 He' electron moves fromn =2 wn =73,

ET Sl e T eEEies gL 10.2 oV =G [iee vl FEke eg oa g &
mmﬁmﬁmﬁﬁwmmﬁvm“ WAl IR & | T
Firss tai BT < Sfawefd ey ¢

(A)  He* BEHN n =2 T 0 =4 - 995 507 |
(B He' -ur s 9l ¢ B w9

(€)  He* -um afiells sgaen Sautard T el Wra RERET 0 - 4 T 0= 3 08

SIS & |

1) He* AR 0= 2 TU0F 5= 3 -1 199 I

A 19 % PT.O.
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4. A particle is moving in x-y plane sccording 10 7 =b eos w4 b sin wl j. Where o is

constant. Which of the following siatement(=) /are true 7
E e i ;
(A} —isaconstant where E is the ol energy of the particle,
i

(B} The trajectory of the particle in %=y plane is 8 circle.

(<) Ima, - u, plane, usjectory of the particle is an ellipse (a, a, denotes the

eomponents of acecleration)
D) d=0'V
SR 0 xoy WO F = b eosati + b sin ot | 7 S Awrele, e o o8 g7 |
rHCs T Fies T SRS A cee ree R i

(A) 2 e o el e
L

(B)  x-y O el Splaed EiwE
(€} a,—a, S ST AR@AY GATERH (a, S a, T A Bl

0 d=m’y

———————— e p e e i

A 0
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L 'l.ll-h'h"llﬁTI{'ln"
Categury-1 (Q 41 10 70)
(Carry 1 mnrk each, Only one aption is eorrect. Negative marks — %)

How many wonobriminsied product(s) (including siereosomers) would form in the {ree
mdical bromination of n-bulane ¥

n-REHrE ToEe e EMa s owelbe elioeeE e w0 weErEes o
(Bfeenramam ) B o g

A 2 (B 1 )y 3 (D 4

Whit is the correct order of soidity of sabicylic aeid, 4 lhydroxybensoe neid, and 2, 6
dibyydronybeneoic acidl 7

(A) 2, d-dihydronybenzoic acid > malicylic acid = 4-hydrosyberanie aeid -

{B) 2, G-dihydroxybenzoic acid > dhydroxybenzoie acid > salieylic acid

{C)  salicylic acld > 2, G-dihydroxybeneoie acid = 4-hydroybenzoic neid

13 salieylic acid = 4-hydrosybenzoic neid = 2, Gedihydroeybenzoie scid

wiEmEEE e, algfraeiie e e 2, setvEsRranifr wifes
wFAFEE Abes N v

(A) 2,6 -wEEEEfEEmliee wilbe = R e wibe - gsire s s
(B) 2, 6 -GEaEERmmils ey - iRl e - 5EmEER wifs
(C) FmFrEie sl - 2, 6-sEsagRamiie wivs - 4-adsramiie b
() I EETERR R - -arEg i s > 2, c-siEwEERareiie b

The enol form in which ethyle-3-ouohulansate m;isis ia
[ E R e B W R T T E s g R R

aH
all |
C H
(A) HyO==C—— CH,CO:C, 1, By W “"“‘-'b:t:*"'
T
il il

() 1L % (D) H¢ ik OcHy

P BT
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44, The correct order of relative sinbility ol the given conformers of n-butane is

n-FREGE sFe s effd ardfss gRing #is ol s

CHy CHy Eh
H al 18 n@n WiN H
(] 1] H 1 H H H
H CEl, H
1 11

i
() O=1=I1 M) O>M>I (Cy O=i=1N0 (o I1=Mm=n

5. CgHyliq) ?oﬂg} —» 6C0() + 3H,0lig)
Benzens burns in oxypen aecording to the above equation. What is the voluine of oxygen
{al ST needed for complete combustion of 39 gmm of liquid benzene 7
(A) 11.2 lire (B) 22.4 litre () 84 liwe (DD} 168 litre
e Caftr Frgres R seodl sifycerss S-Efere wam b |

CgH,; () -+ %{}2 {#1} —+ GOO,() + 3H,O (F9)

19 ffs G TR WA A T SIS SR SOem, STP-TS B W 59 -
(A 112 @6 (B) 224 %&b (C) 84 Fibm (D) o8 febm

4. Mow much solid oxalic acid (Molecular weight 126) has 1o be weighed to prepare
100 mL exacthy 0.1 (M) oxalic acid solation in water
100 mL 0.1 (N) oxalic acid -« e 79 2@ a0 B9 wuR oxalic acid (36)
G TS Y [oxalic acad <15 A = 126]

(A} 1268 (B 0.126 (€} 0.63g (D) 0.063g
47, The major produet of the following resction is
Fafifie e Besiy g il w =
FyC—Cil = CHy + HBr e
(n) R iy— CHyBr By Fil ——CHiBr) —CH,
(cy F2C—cHor—cn, y Tt CIF

Hr r
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ln Bobr model of atom, radius of hydrogen stom in ground state s ry wnd radius of He*
iom in ground state is o9 Which of the FU]tUwing 18 corect ¥ :

“TEITA HST I Bohr -3 S S, e i @l o SR aueE aend

e G U et WA P ¢, | e v weetal b

Ay Mo gy Al o 2.t m 2.l
[}'ITT ':}IEI2 (}154 {}qi

Which one of the following is the correct set of four quantum numbers (o, |, m, ) 7
S Cr srafls TerarGTa v e AR ol o e

1 |

(A) (3.1}, =], o ﬂ?J (B} [4. 3y~ 2.—EJ
1 ‘ I

(Ch [3,!,—1,—-?:] (D (4,2.—3,+E]
Avopadm's law s valid for
{A) all gases (BY ddenl gas
{23 Von der Waoals pas (D} real gas
aljstairra Hoy B uee remE 2ol |
(A) S ' By s
() BIHER SR 1A (1Y) 352 (real) w15

A metal (M} forms two oxides, The mtio MO (by weight) in the two oxides are 25:4 snd
2546, The mindmum valoe of abomic mass of M is

sl @ (M) HED wmEs tefi o | ks qbre M0 @@ e (sud ) 25:4
&y 256 | Wgla e ewy (e
(A) S0 (B 100 [y 150 _ Iy 200

The de-Broplie wavelength (&) for electron (e, proton (p) and He® jon (o) are in the
following arder, Speed of ¢, p and o are the same

WElA (o), CEE (p) e He?" oo (o) W7 7 3= swatad Fyide oo = e, p
oI G e |

{A) a=>p>e By e>p>o () e>m=p () a<p=e

I ml of water has 25 drops, Let Ny, be the Avogadro number. What is the sumber of

mulecules present in | diop of water 7 (Density of waler = 1 g/ml.)
| &, 7w 25 1B drop BREE T 1 @IS N T Avogadro 9 1 drop S Teufy
T e TR 7 (S Y ~ | o e )

(.02 18 25 0.04

() T“q =) EN" _ () ENII B -2-5"'N-n

R oy p—pm——— et e e

3 ; Eﬁ P.T.0.

I —
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54, The number of unpaired electron in Mo jon is
Mn?* SHIT S (unpaired) BTG o

(A} 2 (B} 3 €)- 5 D) 6

55, The average speed of Hy o T I s egual to that of (3, 0l TLK. The mtio T, : T, is
Tk SPTam o, S Ay AfScast T,K Semm 0, Wi Y MR A | Tt Ty
el e
(A) 1.6 | 16:1 € 1:4 o 1:1

S6. A sample of MpCO, s dissolved il 0] amd the solution iz meutrlized with
wnnmonia and bulfernsd wiih NHCI/ NH,OH. Disodivm hydrogen phosghate reagent is

udded o the resulting solution, A white precipitnte: is formed. Wihat is the formuls of the
precipitat ? .

MgCO, 94 a5f6 5157 w7y MO~ B3 w00 anealFi v orfie = o | sis Baine
NHLC1/ NH,OH 319 6+ e ST g wogas cam = &1 ) aofs om
BT T w | wrwfiT e g

(A) Mg, (PO,  (B) Ma(NH)PO, (C) MghiPo, D) Mg,P,0,

ST. XoF,, NO,, HON, CIO,, CO,.

Idenlily the now-livear molecule-puir from the ubove mentioned molecules,

Brirarer e o wra worea S B
(A) XeF,, CIO, B) CO,NO, (C} HCN, NO, (D) Cloy, NO,

58.  The number of aloms in body centred and face centred eubie unit cell respectively are

©(A) Zand4 (B) 4and3 (C) land2 (1) 4 and 6
body centred @9 face centred ¥R < CITCY w1 M) TS
(&) 24 (1) 4993 C) 12 (D) 4dmg
A 24

Page - 24



© PC-2822

The metal-pair that con produce mascent bydrogen i allalioe medium is:
(3 -y W AR W e e S i e
(A} Zn, Al (B} Fe Ni (C) AL Mg (1) Mg, Zn

The correct bond order of B-F bond in BF; molecle is
BF,, WP TR B-F T3 (hond order) Fraset

1 : 1
Ay 1 L cy 2 @ 13
Sodium nitroprusside is @
e AEeEEs R e
[A)  May[Fe(CN), NOy] (B)  May[Fe(CM}y NO]
(C)  Nay[Fe{CN); NOY (1) May[Fe{CN), NO4]

Choose the ¢orrect statemnent fior the [MNI(CN), 2~ complox jon (Alomic no. ol Ni = 28)
(A} The complex is square planar and parsmagnetic,

(B The complex is listrabeden] and diamagnetic,

{C) The complex is sgumre plunse and dismagnetic,

(I The complex is tetruhedral and paramagnetic,

[NI(CNY, |2 Wbt Srga (Ni o SRS T = 28) TN e i Tagfis fifiew
+wHN .

() wilbe mrEl aa- el (squarc planar) @9 BFTHT (paramagnetic) |

() wie weEi sy Oe SENHEIE (dinmagnetic) |

() e D s o wmEiEn

() wifoe Syl oy e GEpRET

“T'he boiling point of the water is higher thin liguid P, The reason is that
(A Hydvopgen bonds are stronger in waler,

(1) Hydeepen bonds are stronger in TIF,

() Hydropgen honds are lavger in number in HE,

(17 Hydropen bonds are lerger in oumber inowater,

TER RS Sae 4 S T | e

(A) W EE e e e SR

(B)  HF-4 aiE e w6 i ==

(C)  HIF- SRTEEE= 60 S Gorm e |

549,
Gk
ol.
|
l* G2
63.
A

(D)) iR SIETEIE s R Gee el |

25 3 PT.OL

'hﬂ-p—_.
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64, To a solution of colourless sodium sall, o solution of lead nitrate was added 1o have o
while precipitale which dissolves in warmn water and reprecipitates on cooling, Which of

the following acid radical is present in the sall 7

mmmﬂaﬁﬁw 1¥IE R0 e T A aB® o warse Sey
T i e B w wry Frow Rt o S wEm R s S
W Frpa tets s el ey

{A) €I (B) 80/ () §* D) NO-

65, Oxidation states of Cr in K,Cr,0, and CrO, are, respectively
K4y CryOy w0t Cridg-4 Cr-o3 HTE7 =g Juizrry

(A) +6,+5 | ) +6, 110

() +6,46 (D) Nane of these / SR TGS 79

6. Which of fhe following is mdivactive ¢

(A) Hydreogen (B) Denterium {Cy Tritium (D} none
Piora ol Teanfiw ¢
(A)  ETETE (B) wwmhETm () Gl () =FEE W

67, The coreect order of acidity of the following hydia acids i=
Tevw wiiaE wr S P T wFer e o wew we

(A} HF=>HCl>HBe > Hl " (B) HF < HCI<HBr<HI

{C) HF <HCI> HBr = HI (I} HF = HCl < HBr > Hl
e e SPRER pe S
A ) 1 o

Page - 26



—

PC-2022

e =]
8. CH,  H,C-CHOCH,

(n 2) |
Hybridisation of the negative carbons in (1) and (2) are i
(A} sp? and sp? (B} spt and sp? i) iEHJl.h s (1) both sp® ‘
(1) @ (2) 590 s AR e T b

(A) spfandsp’  (B) splandapt  (C) SeruEep? D) Bu® gp!

o Ma H
II+D&1 Ma . S——
: /c%{: A cm—--’»r‘/
| H H
I M ]
The correct relationship between molecules T and 11 is
.{A'_I Eramtiomey {B] Homomer
(C) Diastereomer (¥ Constitutional isomer
maﬂ'wqxulmwﬁwﬁﬁﬁﬂnﬂﬁw:
(A G (B) TR N
Gy sBResim . (D) st aErsism

M. The coreect order of relative stability for the given free radicals is :

Fafefis i wemefim wirlive gficss w5 ol oa

H i COOE]
s ./ -
H;C——CH HyC —H H;i CH
1 i 1 N(CHy), -1 N(CHy)

(A) N=1=10 (B) H>li>1 €y mM=1>1 (D) M>MN>T

A 13 G P.T.00.
| E
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Category-II ({) 71 to 75)
(Carry 2 marks each. Only once option is correct. Negative marks = 1)

Ihe produet of the follvwing hvdropenation resction 5

Firyre g Ry Riiraes «qd g -

— i
oy G m.% oy
L mgw 2:'““"“""“ %’J {daqe] EE W14 @ 614
{1 egv.) (1 eqv.)
_',AH‘ e
(A ® | - J
e
(1 wgy) 33 g, (.60 egw,)
{thbbege) (L33 eqv.) (0 eqv)

Pigk the correct stutement,

(A)  Relative lowering of vapour pressure (4 independent of T

(L) Osmetic pressure abwys depends on te atue of ol

{C)  Elevation of boiling poiat s independent of anture of the solvent,

(1) Lowering of freezing point is proportionel o the molar concentration of solute.

wias (99l fbfare @

(A 1 g 2 e LT e T R {refative lowering of vapor pregsure) SR (T) @9
it =

{(B) SN Hed B e g wrla Se e ae

(C) gBAres A (elevation of boiling paint) B0 Sera Fewi= 7%

(D) Teomss wam wae fpngs T W sriiie

Lat [Coy, 18 the em.s speed of T, at 150 K. At what lemperature, (he most probable
speed of helitm (€, ] Wil be half of (€
150 K i WEERETR ro.s U9 T4 (O, 1 TFA @i Rl e most
probisble speed (ST HGR Q) [(C, ol (€, 9 ST AL

(A) 753K (B) 1125K (C) 225K

9
Jnm-r|]1 i

(D) 900K

2 .
“ Bt
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T4, The correct pair of electron affimity arder is

Eroahn wefE iy oy v
(A) D=5 F=01 B) O<K8Ci=Tr (L) S=0,F=Cl (I 8<O,Cl=F

5. The product of the lollowing reaction is :

e Ry Riisuens s o
i ) Mg, B0 () = U1 Mg, 1,0 fdry)
i -Irc]ﬂwnbmrqm;uh.- L. 4L )
: 3858 e
<. WHC
H (4171
Ay © 1!
2
H
1
(©)
B

Cudegory-FIll (Q 76 lo By

fl:'lrry 2 marks ench. One or more aplions arve corvect. No negutive marky)
Cli,

76 :! |
iy
The ahove conversion can be cariied oul by,
(A) Zn - HgiCone. 1T (@) i FNNH, i NaOH in cthylene glycol, A
(C) 3. HSCH,CH,SH/H® i, HyNi (1) Bromine water
Gefrargs et abi=) uiy
(&) Zn - Hg/Cone. HCH {B) i H,NNH, ii, NaOH, 2 g% e, Sum

© i HSLHJ‘HISHJH'F i, H,/Ni {u} ﬁﬂamﬁa

i E._‘ET&I_ -
A 9 i

 me—
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7. Which of the stements are incorrect ?
(A} pH of a solution of salt of strong acid and weak base is less than 7.
{B)  pH of & solution of a wenk acid and weak base is basic if K, < K_,
{C)  pH of an aqueons solution of 107% (M) HCl is 8.
(I Conjugate acid of NEL, ™ is NI,
Fitra = Frgfoafer wiw w e
(A) Blere o o wirEn s Se s iy EarE pH w0 7 %t T
(B) W= g 3y wICad (SR S ity wel wily o 3 K, < K T
(€ 107 (M) HCI - ety a0 pH a8 )
(D) NH,~ % SR 5o g NH,
T4, Dhing the proparation of W, in Haber's process, (he promoten(s) wsed is | e —
(Ay PO, (B) Mo
(C)  Mix of Al,Oy and K0 (D) Peand Mn
TEAR #RErE SO el was 1 wrEe e Shvve wraam v v/ et T -
(Ay O, (B) Mo
(C) ALD, @i K,0 a4 fipE (D) Fe s Mn
79, The correct statement(s) about ByH, s/ are :
(A) Al B atoms are sp® hybridised, (B) It is paramagnetic,
() N contains 3C - 4e bonding. (D} There ave two Lypes of H present,
B, H,, ¥ s ol aigvay (o) sl
(A) I B i gp weaifive (B) i FUh (parumagnetic)
() i srer 30 - de 95 980w (v} «ffts 58 ¥ H TEum
B Which of the following would produce enantiomeric products when reacted with methy)
mapneginnm iodide ?
{A)  Bemealdehyde  (B)  Propiophenone  (C)  Acetone {17 Acetaldehyde
e cillstefera wicr il Tomsle e s e S e s i
srFfagraiET Midmmems ond ved =T B
(&) R B) FSTEER
(C) =nfsE ; D) st
A 30 %ﬁ
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