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INSTRUCTIONS

Al guestions are of objective type having four ssswer options for each,

2. Catepory-l: Carry 1 mark each mod only ono option is carrect, In case of incormoct nnswor or
any ceinbination of more than one answer, ¥ mark will be deducted,

3. Cotegory-ll Carry 2 muorks ench and oaly one option is correct. In case of incorrect answes oF
any combitation of more than one answer, ¥ mark will be duducted,

4. Category-Il1: Carry 2 marks enh and one or more cption(s) isfare corvecl. IF all correct
angwers are not marked and no ineorrect answer B omarked, then score = 2 % number of
cormect answers marked -+ sctoal sumber of carrect angwers, 11 any wrong option is masked o
if any combination including o wrong option is macked (the onswer will be considered wiang,
but theve is no negwtive marldng for the same gnd zerm mork will be awarded.

5. Questions must be answered on OME sheet by dakening the approprinte bubble murked A,
B, €, or T Quastion booklet serios code (A, B, C, or D) must be properly mared on ithe
DM

6. Use only Black/Bioe ball point pon to mirk e answer by completa filling up of the
nespective bubbles,

T Write question boaklet number and vour toll number corsfully in the specified locations of
the CAR, Also fill appropriste bulibles,

& Write your name (in block leter), name of the examination ceater and put your full sigaatore
in appropilade boxes in e OMER.

G The OMR is liable to become invalid il there 15 any wmistake in Gilling tho comect bubbbes Tor
question hooklet numbes/roll number or i there is any discrepancy in the nam signnture of
ihe candidate, name of the cxamination center, The OMR may alse beoome invalid due io
folding oc puting stmy morcks on W or any demage o it The conssquones of such
fmvalidation dut to incorrest marking or carelass handiing by the candidate will be sobo
responsibility of candidate,

i, Candidates sre not allowed to carry any wrilton or printed material, caleulstor, pen, log-uble,
wrisbwnlel, oy commumication device like mobilo phones eto, iiside the examination lall, o,
Any candidite found with such items will be reported against and hisher candidature will
b summiarily cancelled,

11, Rough work must be done on the question paper itsell. Additionnl blank pages arc given in
the question peper foe rough work,

12, Hland over the OMR 1o e fnvigilator before fesiving the Examination Hll.

13, Thiz paget coptains questions in both English and Bengall, Necessary eare anil precanlivn
wire taken wihile framing the Bengali version. Howeyer, if any discrepaney(io) is Jare found
hasteveen the two versions, the information provided in the English version will stand v will

L e treated as final, :
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PHYSICS
Category-1 (1 to 30)
(Carry | mark esch. Only one option Iy correct. Negative marks - 1)

Three particles, ench of mass *m* grams situated at the vertices of an egjuilateral AARC of
side *a’ om (as shown in the figure). The moment of inartia of the system about a line AX
perpendicular to AB and in the plane of ABC in g-om® units will be

‘m’ grams BT A0 90 0’ om GEfREE wafl e fingw AABC- el MRams
WE (W) | ABC WEA AB o% wi0E AX a9 W0 wEl v e (g-em® @9TF)
%A

4
C
i A mu gl
{(A) 2 mat 1) %nm1 (] :maz i Emaz

A bady of mass m is thrown verlically upwand with speed xﬁyn. where v_ is the escape
velotity ola body from earth surfice. The final velocily of the body is

m S o HEE W B T o3 v, (o it w T v we Rl agite
Wi | gl wls v e

(A 0 | 2w (€ 3y, 0 V2,

A particle is subjeeted to two simple harmonie molions in the same direction having

equal amplitades and equal frequency. 17 the resultant smplitude is equal to the amplituds
of the individual motion, the phase difference (5] between the two molions is

ool wyed aok Wil 4 wae tieifee aW eiRe Te A v @ e
IR | & S Ry ks R 1k g spee weeee R S 9ol W
Y SIETE G S e e e v s am

(A) 8=3 1) ﬁ“%’E (€) B=m o) 8=%"

A body of inass m is thrown with velocity u from e origin of & eo-ordinaté axes al an
angle B with the horizon, The magnitude of the angulor momentum of the particle sbout
the origin at time t when it is at the maximum height of the trajectory is proportional to
{A) u By w?

iy wl (1M independent of u

wrlly Fiofrene ey rare erefie mum s 0 I W m oSt oS T i
|t WO S e IS Sseen ws, e i e [ e TS e e
e TR eEE ¢

(A) u \y .
[0y T (@) u-er ey Rl =y

o,
3 %; P.T.0.
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27 drops of mercury coalesce 1o form a bigger drop, What is the relative increase in
surface encrgy *
27 % st g% g 200 il T 9 rofk w9 | o e e sicies 9 e
6§

® 2 © -= ™ 8

A 3 i

2

Cortain amount of an ideal gas is taken from its initial state 1 to final state 4 through the
paths 1 —» 2 —+ 3 — 4 as shown in figure. AB, CD, EF are all isotherms. 1fv, is the most
probable speed of the molecules, then

el TR e o s el S | T 2~ 3 > 4 7I0% S w4
Fm AT T | AR, CD, EF sasl s 1 3By w5 | e weaiid e e
A W v &,

—

(Ad vllmf-l'-vpm4?\rl,_a.12>1rﬁat1 {B) '..'Iltn}:’\rpiltI'—“’-\'Pﬂil}‘r’nﬂld
(C) vpulJ}vnmibupmd'ﬁvpmI (I vl,nlz=vpn13?wp.1.tI:’vpa.tﬂl

If & string, =oepended from the ceiling is given a downward foree F, its length becomes
L.y, Its length is Ly, it the downward foree is T, What is its actual length ¥

i rolg e s e Py ¢, =e T Brca s e L, 7, w9 08B
A AL, | wiErH wiElha e i v v

. I i1 ElL;-RL
(A) EJ.*'_Li (B) I|'] 4Ly [y M{__l {m _?._11_5__1
? I-l +I‘|_ 1'2 ol Hl
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One mole of o distomic ideal gas undergocs a process shown in P-V diagram. The (ot
heal given to the gas (n 2 = 0.7) iy
4 e et el st pov e swife s W oy Ry e I
A L AR et S s e (g 2 - 0.7}, =1 5

(A) 25P,V, (B) 391V, (C) 1PV, (D) L4PV,

Two charges, each equal to —q are kept at (~a, ) and (a, 0). A charge g is placed at the

origin. If q is given a'small displacement along y direction, the force acting on g is

proporlional to

6 —q S T S (a, 0) @9 (a, ) TS B g | YAFHS q Wi a |

q S y WP TR S A, g W g e 5 e retia FaeE! A ¢
[

1
)y By -y () 3 )" =

Consider a thermodynamic process where internal eicrgy U = APIY (4 = constant),
I the process is performed adiabatically, then
tA) APV -+ 1) =constant (B} (AP+ 13 = constant

v
—— = conslarl
{AP+1)

S, THCA Bt afu wense wE T U = APV (A = g79) | o ol
THE sl Tn

(©) (AP+ 1)V conatant ()

(A} APV + 1) =47 (B} (AP+ 1)}V =4
+ W = i L S—
(C) (AP+ 1)V =24 AP ATy y
5 F.T.0,
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A peutral conducting solid spheee of radivs It has two spherical cavities of rdins & and b
a5 shown in the figure. Cenire 1o centre distance between two cavities Is ¢ q, and gy

charges are placed at the conires of cavities respectively. The foree between g and gy, is

1A i L]
) Gz , () Eququ[ TS
{1 zero I:D]- insufficiant data

R ey qel frat ol fele Sfed we a o b e 4t o od s
ffbw ﬂﬁﬁf\ﬂf} I Eﬁ J‘K@ E‘Eﬁﬂawnﬂtm ol 'Pfc.fﬂ' oH ‘iﬂ-:t."h S ] 4, @ W
S 0 | g, 'S g, -0 N R AR e e

| quﬂh | 1 1
() dngy L (8) mq.qh[u_l.hg]

(Cy =i (D) Ered ey

Congider two coneentric conducting sphere of radii | oand 2R respectively. The inner
spheee ig given a charge + (). The other sphere s prounded, The potential at v - ‘EI_?_IE i

R @@ 3R bl wib sl i vies e | e tiee + u EIET]
A wE | ETE A Wi i RYE | - - T wary e g

1 O IS (0 - 1.9
) G 6R i (©) e, IR ©) TR

Bl
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Two infinite linc-charpes parallel (o each other are moving with a constant velocity v in

the same direction ws shown in the figure. The separation Between twe line-charges 1s d,

The mapmetic sttenetion belances the eleetric repulsion when, o= speed of Hght in fee

space]

T sfre uit et i ey tafie s v TAAA AR N T8 S
il | T e fba woureR ey d | e e wibe 4l worw ofts
PR TR, [ = IR I )

(A) v=+Zc (B) v=fp'2- ) v=e (D) #E

14.  The electric potential for an eleetric fiekl direeted parallel to X-axis is shown in the
figure. Choose the correct plot of electric field strength,

K- iy fryaes sibewnms e sfiadq fo Tl ey | whierea
e A bl B v

ViX)
R Y T e e
E E
4 I
i ) -—-:"'--.;
(A3 &= (B) : , ;
o e, B (4 e e T S SN R | B A A
: . T .
— e e e o ‘I-S
E
E
E
——eeie 5 | .
: 3 -4 -1 F 2 17
© s ¥ aga—
R T T 7 -
l : : ™




prepp

Your Personal Exams Guide
MC-2022
15. A straight wire is placed in a mogoetic ficld that varies with distance x from origin as

f= H'l; [2. L J it . Ends of wire are at {a, 0) and {2n, () and it earrics o current L I7 forees-
o

on wire is F:IB“[E;—]E , then value of k iz
T TUCE » TG W SN R - By [:_: :]ﬁmﬂ wali Bl (ogn o= wE T W
v | wRbE gE o (a, ) 9 (2u, 0) U0 wafie e el ww BT oerewE i
G wEE | (TS T i i o s T F=|Bﬂ[-'_‘;' ]_‘. T 0 k-fF WA
Ay 1 (B) 3 © 1 (D

ra | —

t6, TIn n closed circull there is only a coil of inductance L, and resistance 100 02 The eail s
sitwated fn 8 uniform magoetic Geld. All on a sudden, the magnetic flux imked with il
circuit changes by 5§ Weber. What amount of churge will flow in the circuit as a result *
(A) 5000
B 0.05C
(€ 200
(D} Walue of 1. iz to be koown to find the charpe flown
T T ABAS (s GBI Pl A0 WE TS | e TEE R = 100 0
i ol s gl et el e | e bl pudiva o i W% WA (flux)
5 weber AT WE+ 1 3 Wi <SR Wy Fw e el wE AeEe wa
{A) 500 C
@y onsc
(Cy 20C _

(1) SO 1< S e ST i sidrea «idne =@ wica |

i7.  An eleciron revolves sround the nueleus (o a ciroular path with angolar momentam Lok
uniform magnetic Geld Bis applied perpendiculir 1o the plane of ite orbit, 1 the electron
pxperiences i wegue T, then
A}y THE (%) Tis anti-parallel w L
& T.L=0 {12y Angle between Tand Lig 45"

G Swga MSERrE sice Jarh A [ e e FHoy epiee s |
Sl SUArdT BEY SiEwr G A Gl e D o A e ) BEita T
o T e e O EE,

(&) T|L By T I s

@ T.L=0 (D) T @ L -7 WOyl o & 45"

[ &

A B
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When an AC wouree of emf E with i'mq_:.l::nuy w = M Hz is conneeted aoross a cirouil,
the phase difference between B ond curromt | in the cireall is observed to be % a4 shown in
the figure. If the cireuit gousist ol only RO or BL in series, then
@ = 100 He 21 sy a5l o F, saeam adfios yo sam sl o kg e |
(- Sy g o w Ty (R el | e Tis W reee W e 9 RL Tt S
=¥ B

(A) R=1kLC=5pF (B R=1kED L=101
(€} R=1ki}L=IH (LY Re=1 ki, C= 10 pP

R
]

A battery of emf E and intermal reistiosee ¢ is conmected with an externnl resistance B as
Jshown in the figure, The buttery will ot og o constant voltage source if

AR

A

(A) r=c it
B r>>=R
€} =1’

(0} Iwill never aet a5 a constaul vollage s,

oifeE Bl | efbestee 9 o ¢ il v el b s el e v g g
T US| G ot Test e e s 0

(A) re< L
(B r>=R
©) t=R

9
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20, In Young's double slit experiment with o monochiomutic light, maximuom intensity is 4
limes the misimum intensity in the intecference patern, What i the ratio of the
intensities of the two interfering waves

gls et e oy Bu g R-Taw oSl e G | R T T e A
Arelos Sl Wiy SEers 4 o | mesE A e T ST 9EHT 5 ¢

(A 119 my 13 (C} 1116 (o) 1z

21. The human eve has an approximate angulor resolution of 8= 5.8 = 107 rad and typical
photo printer prints a minimum of 300 dpi (dots per inch, 1 inch = 2.54 cm). At whal
minimal distnce d should s printed page be beld so that one does ol see the individoal
dots 7

W Y RS Hosa wael pabnl 0o 58 o« 107w aall g w70 e
A 300 dpi-T6 TG ITA (dpi TH ¢S Bfere frgw v @@ 1 inch = 2.54 an)
wiErw el G i SEe SO R0 T RS MelEie s =T T A

(A} 2032 em (B) 2950em  (€) 14.59 cm (D) 685 cm

22, If the kinetic encrgies of an clectron, an alpha particle snd a proton having same
de- RBroglie wavelength are £, 5, and £, respectively, then
s T weatwrdr aols Bealia, aolh wee e oelb e ofedfe 9
T &, £, 9 &y T, BEE :
(A) B>y (B) Epmg e, (C) py=sey<ny (DY By= 6,71

23, Ina Young's double slit experiment, the intensity of light st a point oo the screen where
* the path difference between (he interfening waves is h, (& being the wavelength of Llight .
Y . i
used) is 1, Tl inlensity ol o point where the palh difference is 5 will he (sssume bwo
waves have same amplitude)
| 1
{A) zem m 1 © 3 my -

Syrag fi-fEm s i Sva el FHuoe Sl | prim Belivfes Smmta o
7, (3 = AR W werd) | T g e oide o 718 Ry Stae Wl (4
s, B warsa s ) |

!
(A T o 1 © 5 ™ 7

S Y = AL i — Bii T e e e e e et = e

A 10
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25,

.

(A) 153 nm iB) 40Y% nm {C}y 121 nm
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A Zener diode having break down voltage Ve = 6% is used in a voltage repolator cireuit
i shown in the figure, The misimum ewrent required o pass throngh the Fener to act as
i voltage regulator is 10 mA and maxinum allowed cumen Uwiugh Yener is 40 ma. The
maximum value of R, for Zener to act as a veltage repilalor is

oww B 6V tasen Riecer veolf e wmecs TEieRe Fygs Ee sasn v
THE | eibeE terehe Frwe B et T e TR Wy Ty Sy
TR SR T 10 mA 992 eI T WO b5 40 mA 2@ IS (s #wE |
R teREGer R o waam s R, - s a0

AR
{1}

(A) 1000 (B) 4000 (C) 040 (D) 9500

The expression A{A + B)+{B+AAMA +§}| simplifics 1o

A(A+BY+ (B+ AA) (A + B) a3 sl wame aq

(A) A+R (B) AR € A+B (D) A+R

Suppose in a hypothetical world the angular momentum s quantized 1o be even integeal
h
miltiples of oy The lepest possible wivelength emiited by hydropen atoms in visible

mnge ina world according 1o Bohir's model will b,

{Congider he = 1242 Mev-im)

A 1 A s @i s e -Zh;-n-:m e o fRe efrss oy | -
W S I ST R e e e Wil SR T, (T he

= 1242 Mev-{im)
I 487 om

11 ET PT.0O
[
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27, Given : The percentage ernor in the measurements of A, B, Cand D are respectively, 4%,

ins
2%, 3% and 1%, The relative erorin A= h—ﬁj -1
cD?
1
Atpd
A, B, C8 D -7 ARSI e qi T 4%, 2%, 3% @ 1% WA L= ——p 0
col
wirifirT ot =9
127 B
L Q——— [ )
(M) 5 () 5
127 127
Cy. S D) =%
{C) = () 5

4, The Entvopy (8] of o blsek hole con be written as 5 = fkpA, where by, 18 the: Boltemans

constant and A is the.orea of the black hale. Theo f} has dimensiou of

fay LY (B ML*T

{Cy L2 (M dimensionless

ot RRrE (S TER) G (S) TF S = Py A TENR1 Q90 90 T (O ke
o TAPBETRF A9 A A 0TE AU T ) | (AL 3-8 a2

(A 12 {B) ML}

€y L (D) Al
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29, The kinetic encrey (Ey) of a particle moving along 2X-axis varies with ity position (X} as
shown in the figure. The force scting on the parlicleat X = 10mis
X-u0F aiE TR G R e () a8 e e () *irda s prrs
ST T4 X = 10 o, S e @or e =er wra

e —r—

By (1)

(A4) SiN (B) ON ©) 97.5i N D) -5 N
¥
3,
A X
\F-;"/
A particle is maving o an elliptical orbit as shown in figare. If 5, Land 7 denote the
linoar momentam, angoler momentun and position vector of the particle (from locus O}
respectively at a point A, then the dircction of @ = 7 = L is along.
(A} tvex axis (B) —wexaxis
(C) +ve yaxis (M —veyxis
Toggien Ty o9l o o (B A Frws 5, Lo ey L
R, [HIFS S aae ieT SaEE 18EE (TEe O B ) i o, W
G=p x L o9 e 5=
(A) 4 « s T (B) el x ore s
() - WIS y e (D) e y o Fic
; B I.s e ey ._I'TU
IE =R
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) Category — 1L {(h 31 10 35)
{Carry 2 marks each. Ouly one option is correct. Negative marks — %)

31, One mole of an ideal monoatomic s expands along the palytrope Y = constant from

V| to V, ata constant pressure Py, The temperature during the process i avch that molas
v R e i
specifie heal O = = I'he toial heat absorbed during the proceas can be expressed as

T T SRR S PV = g, o TR R T ae O e
V, TV, N, TR B Y A (P)) | 98 SAERIIA TR ST A e

TR AR B ¢, = ﬁz‘i:ﬁ'maa il (I T S et e i T o o

b i BT R

vt ) v
{.I"'i} P,Vl ;u'rli"ﬁ' I] {I‘]} Fi"-ﬁ[ 1;;—: - |}
(2 v,
: 1 2! -1 —_—
£y |,‘i.-’,1k U}] | oy BV, U:"-

32, Three concentric metallic shells A, B and C of mdii &, b and ¢ (a < b < ¢} have surface
charpe densitics +o, —o and o respestively, The polential of shell D is
a b (a<b=c) TN 50 starshys wed pUers A, B, C (RN ET | A, B, C
* rlEr Tl ST e U e o, o, o | T O e e

(A) (a+h+e)=
I:I.I




a3
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A horizontal semi-circular wire of madius 1 is connected to & battery theouph two singilar
gprings X and ¥ 0 an elecic cell, which sends current 1 thro ugh it A wertically
downward uniform magnetic field B is applied on the wire, as shown in the figure, What
is the force acting on each spring ?
ERUS U IO BT, e s - e WEHRE WA E K ¢ v it
st et s gl wibe e s v s e | Wil Wy fiw | wive
S | B A, B YR =1 e tlye rea Seveia fig fce sioe g |
7 W el Ferom e o e e e ey

(A) 2wl (B) ;lmm (C) Bh (D) 2BIr

Find the equivalent eapacitance between A and B of the following arrangement ;

B swfife snrmfia A o -3 S G R w0

A—~|‘il-—m—--u

Ay © By ac () 23—“ [ '-:'5-

A goll ball of maas 50 gm placed on a tee, s struck by a golf-club, The apeed of the goll
bl s it lesrves the tee is 100 m/fs, the tme of contast on 1he ball is 0.02 s If the fores
decreases to zero linearly with time, then the fores at the beginming of the contact s
f (1o0) @5 Bt walls 50 g Sraw i e T, ST v e T | B
I SR A SO 100 i TR | e @ 0,025 | 1 w0 s
TR 7 A I T o W, (9 W F{a A W
(A} 100N (B) 200N
(C)- 250N (D) 500N

5 P.T.O,
: )
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Category ~ U1 (0 36 to 40)

(Curry 2 marks each. One or more oplions are correet. No negative marks)

x.'%'

Two wires A and B of same length are made of same materiol, Load (F) v, elongation (%)
praph for these two wires is shown in the figure, Then which of the following statement(s)
isfare true 7

(A} The cross-section area of A is greater than that of B,

(B)  Young's modulus of A g greater than Young's modulus of B,

(7} The cross-sectional arca o B 18 greater than that of A.

(M) Young's moduing of both A and B are o,

| A8 B Al w o e e wir g al Bee e T o B e (F) - '
oy (o) 9l et TR e ) ST R T S A Bldse i e 1

(A) A SNAET S U DR RS AP OEITT TR N0 )
(B) A Sirae T o 3 S S odfiwa T A |
(C) B I =0 TaFe] A S e ard (aaFem T4 TaF )

(D) Wit s B oo T |
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A hemisphere of radivy R is placed {n a wniform electric field B so thot its wds is paralicl

to the field, Which of the following statement(s) is / are true 7
(A} Flux through the corved surface of hemisphers is <RE,
(B} Flux through the cireulsr surface of bemisphere is nRZE.
() Total Aux enclosed is e,

(1 Work done i moving & point change ¢ from A o B vie the path ACTH depends u]ﬁuﬂ

R

sl | AP ST U SRArER E IS 0 S A T S RO S

b T 0K TR T | R v B e oren ¢ =
(A} s weree w1 Mo Febs wicem vRem ar25 |

(1) SRsTECa el Wi N W i e e e )

() = ey foca el T w1 e |

(D) <l 45 o g TF A TIEE B 158 ACB 1 T3 R (e Fesicha #fmm R

T G S |
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P ® ® -

Ax shown in figuee, a rectangular loop of lenpth ‘2’ and width 'h mnd made of a

conducting material of uniform cross-section s kepl in o horizontal plane where a
uniform mapnetic ficld of intensity B s acting verlically downward, Resistanee per unit
lengih of the loop is & (4m. I the loop is pulled with uniform veloeily *v" in horizonia)
direction, which of the following statemenl isfire trae 7

(A} Current jn the loop I= — Bbv
A2+ 2a)

(B) Current will be in clockwise direction, looking from the tap. '
C) Vp—Vg= Yo— Vi where V is the poteniial,

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

o (I I S, A Ayrne ael AR I 2t Bl @ b oE AT
S N SR S W e i B iR e s e TETyarE fany
R | I A e Wik G L/ w1 i o el e v o B
S s o B A EReal e

Bl

(A} wﬂwml= L{m

(B) Ul vuCw e SpIEe e Wi S5 o
(C) Vp—Vg=V,, — Vi, BHIGT v &5 s

(D) SRR A S e A

A
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3 A sample of hydrogen atom in its ground state s mdisied with photons of 10,2 eV
enerpics, The radiation fom the sample is absorbed by exeited ionized He', Then which

of the lollowing statement/s isfare froe ¥

(A) He™ electron moves fromn=2 o n = 4,

Bl T

{8} In the He® emission specirn, there will be 6 lines.

(T} Smallest wavelength of [le* spectrum is oblained when transition ken place from

n=dmn=71,

(I He' electron moves fromn =2 wn=1,

et wr fire g @Ergicem g 10.2 oV = Twiee el e e o'a ge &
=R el v P Afeet Srefine s He vt v T ) o

Ficsa (i BTl 1 Siiwele e
(A) He* B0 0 = 2 (U0 0 = 4 ~a s T
(B)  He* v ffres wdlivivs 6 & ol 9=

(0 He® -una ad|&lie wiess) Sasiard M) neel UrE SEmea o - 4 THE = 3 1w

F{RCER 8FT |

(D) He* B07HA 0 = 2 T90% n= 3 -0 999 94|

EoE
=
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di. A particle is moving in %=y plane sccording 1o 7 =D cos i 4 b sin wl i Where © is

constant. Which of the following statement{s) isfare true 7

E.
(A) ;m a congtant where E is the total encrigy of the particle,

(B} The trajectory of the particle in x-v plane is a circle.

) Ina - n, plane, usjectory of the particle is an ellipse (a,, #, denotes the

components of aceeloration)
M) d=0’%
G U oy WO F = b eowat] + b sin wt | 70 S e, A o 9= g1 |
et e e Bt co e BRwwfe i ¢

(A) £ N THATA E wa el cale e
L]

(B)  x-y S el @g=d o
(C) &, —a, SO FEET A BATEIRE (a, 'S a, 77 G Goneata)

o d=w’v

E4E
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CHEMISTRY
Category-1 (9 41 10 70)
{Carry 1 murk ench. Only owe option is correer. Negative marks — )

41, How many monobrimineied produci(s) (including sieremsomers) would form in the free
mdical bromination of n-butane ¥

n-REHEE yorgre fisw @ s el reficeen wm w0 wEron g
(BRsIETHR ) Bl e
(A) 2 (B (I {4

I e — 1 ——

4L Wha is the correct order of ooidity of salicylic aced, +hydroxybenzoie ucid, and 2, 6-
dibyydroxybenzaic aeid
(A) 2, G-dihydroxybenzoic acid > salicylic acid = 4-hydronybenenic acid
{B) 2, Gdihydroxybenzolc acid = 4-hydroxybenzoie acid > salicylic acid
(€ salicylic acid = 2, G-dihydroxybengoie acid > 4-hydresybenzoie neid
(1) salicylic acid = d4-hydrowybenzoic ncid = 2, Gadihydroeybenznie seid
wiFEkEe s, -aigfraiio wfe o 2, eETEsRraei s
s A o g
(A) 2,6 -wEaEERrawiiie aile - nFEmEFe e > - gEsiormis s
(B) 2, 6-wiaRgRamie b - i tEEeit wmbe - wiEeEke ks
(C)  TErHERAS il > 2, 6-SEEEEEmmAT Wik = 4-a@afrasiie wnbs
() TR R s - d-mEs e sfe s 2, c-siEmEERangiin b

43, The enol form in which etlyle-3-onobutsnnnme mrisr.:: is
(I CE R e Wi e R B i T R = e

ol
il ;
i ',-L‘-‘.,___H M
(A) HL C— CHyCO4C,ls (B) Wi "‘“-».T
GO,
o ol
(&}
i C0y s |(i. I'.
s - A2 LR L P
(<) e g (D) M ~F o
H H
. — R
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d4.  The correct order of relative stability of the given coplarmers of n-butane ia

n-FEGEET e TR sfvn i aivg = b ea,

Chy CH;y "kl
H "y II@H CHy H
] 1 H 1 H H H
H =i H

i

1 il
(A) I>1=m M) M>>I (Cy O>i>10 (D) 1=

. 15 : )
45, CH(lig)+ 502{ 8~ 6C0,(g) + 3H,0(lig)
Beneens burng in oxypen according to the ahove equation. What is the volume of oxygen
(at ST1) needed for complete combustion of 39 gam of ligquid benzene ?
(A)  11.2 litre (B)Y 22.4 litre () 84 live (D) 168 litre
e e R s sifcerss B-fEfs e

€ H () + 1_25_{}2 () —» 6CO, (4771 -+ TH, 0 (S37)

19 53 Gl TR WETA S R SIS SR HOew, STP-U% B W &9 -
(A) 112 F6m (B) 224 &b (C) 84 FiBm (D) log febre

46, Fow much solid exalic acid (Molecular weight 126) has 1o be weighed to prepare
100 mL exacthy 0.1 (B oxalic acid solution in witer !
100 ml 0.1 (M) oxalic acid -3 e a9 spe +4e B9 FwUf oxalic acid (38)
G A0S 20 ¥ [oxalic noid -9 SRS 59 = 126]

(A} 1.26g (B] 0126p (C) 0D.63g () 0.063p
47, The major product of the following resetion i

fFrafirfie ffirafire Ses g il ==

F0—C = CHy + HBr ———=
(A) FiC Clly CH,Br my FC CH{Br) —CH,
I::C} Fz.l‘_' e H'U'-J'_K:“J- m} 1";EH'_C!|_|:|11T"
=t: - y ——m —

A 2




4.

49,

541,

5l.

a1,
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prepp

Your Personal Exams Guide
PMC-2022

In Bohr madel of atom, sadius of hydrogen atom in ground state is ry and radivs of He®
ion in ground stute is v, Which of the following is corect ¥ :

R 5T I Bohr -3 Ty S, i Wi 9 SIS AaneE aend =

e BRI R e ST e o, 1 Aeea v el e y

i
1 6no 1 o
Ay =i (B) —L=- 0y 2= (M Za
) o } Ty 2 5 4 g 2 J
Which one of the following is the correct set of four quantum aumbers (n, 1, m, 5) ¥ "
s el sraf TeerarGT st B Wl ol ot e
) i
A) | 3,0,-1, 4 By |43,-2,——
';. .} [ LRt} ] U ZJ { } [ 2]
4 i |
() | 31,-2-- (D) |4.2-%+=
2 | 2
Avopadm's law i valld for
{(A) all gases (B) ddenl pgas
{2 Von der Waals pas (D} real gas
sifcwrsirgia o FRyfeies tec e )
(A) Hu AN ' By s s
(O} STFSH S 51 (D) AW (real) TP

A metal (M} forms two oxides. The mtio MiO (by weight} in the two oxides are 25:4 sind
2506, The minimum value of atomic mass of M s

=T« (M) 52T weds tefi om | ek wiiee M0 T wers (eud @) 25:4
R 25:6 | gl AR ey (pe)

{A) 50 (B 100 ) 150 : (I 200

The de-Broplie wavelength (&) for clectron (c), proten (p) and He®™ jon (&) are in the
fallowing order, Speed of e, p and o are the same

BFAGA (c); TEFA (p) @92 e joo (o) 99 76 3R Samias H=l4e o =i e, p

ok o HAGHE o |
{A) a=pze By e=pro (Y z2>m>p (I} a<p>e

| ml of water has 25 deops. Let Ny be the Avogadeo nwnber. What is the number of
pavlecules present in | diop of water 7 (Density of waler = 1 giml.)
| T, o1 W 25 16 drop B9 W3 | 431 TF N, T Avagadro R84 | 1 drop S Teufi
AT W TR ¢ (R GG = | TS T fer)
0,02 . 18 w25 0.04
— C) —N ) =N
0 No {H} ESH" . [ } 1R 1 A { ) 5 0
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54, The number of unpaired electron in Mo jon is
i ST WS (unpaired) LG

{A) 2 (Hy 3 €15 (D) 6

35, 'The average speed of H, ar T K is equal 1o that of (3, af Tk The mtio T, : 1, is
Ty OeTam H, S 45 A T,K Shme 0, S Y T e | T
Efel e
(A) 1:6 M 16:1 ) 1:4 M 1:1

6. A sample of MpCOy ds dissolved i dil, ] and the solution iz neunulized with
ummonia and bultered with NH,CI / NH,OH. Disodium bydrogen phosphate mmagent |s

udde! 1o the resulting solution. A white precipitute is formed. Whai &3 the formuls of Uhe
precipitat ?

MgCO; i b 31 1 111-19 WG T A v e @ e e
NH,E1 ! NHOH 197 Y& 303 SR Qiusss waes to 59 57 el )
WIS Tl 0y | ST W oy

(A) Mg, (PO,), (B)  MgNHPO, (1) MyHPO, {m Mg,P,0,

51. XeFy, NO,, HON, €O, €O,

Identily the non-lingar rileculepuir from the sbove mentioned molecules
Brae ol TOu o e e e |
(A} XeFy ClO,  (B) CO,NO, (C) HCN, NO, (D) €1, NO,

58, The number of atoms in body centred and face centred cubic unit eell respectively are

© (A) 2andd (B) 4and3 (C) 1and2 (DY #and 6
body centred SR face ventred W @ G0 TSR M TR
(A) 2/ 4 (B 4a%3 C) 1wz (D) 4w g

e e e e e —— e e

: . i




59,
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The metal-pair thit son produce nascent hydrogen in allalise medium is:
(3 WS- W T e s e el s e e
(A Lo, Al {B) Fe Ni () AL Mg (D Mg, &n

p—

The eorrect bond order of B-F bond in BF,; moleeule s :

AF,, WP TS B-F 190 (hond order) Fraeet ﬂ
! : 3

(a1 B 13 c 2 o) 1 X

Sodivm nitroprosside is

e AR Fea s

(A) Na,[Fe(CN), NO,] (B) Na,[Fe(CN), NO]

(€) Nay[Fe(CN); NOJ (1) oy [Fe(CN) NO, |

Choose the gorrect statement for the [MNI(CN ), 1 complex jon {Alomic no. ol Ni = 28)
(A} The complex is squave planar and paramagnetic,

(B)  The complex is tetrabedrn] and diamagnotic.

{C)  The complex is sgmre plonar and dinmagnetic,

(I} The complex is tetruhedral and paramagnetic.

[NI(CN), |2 it S (Ni o SR T = 28) O s waw fagls s
110 )

(A) e wrl et (square planar) @¥ GHFTS (paramagnetic) |

() wiea wEEi sereE @ SuEnHElT (dinmagnetic) |

() alen wEEl asdsE-sEei g s

() wfoe wmyAll BEgeETT e BepyE .

T'he botling point of the water is higher thin liguid HF, The reason is that
{A)  Hydvopen bonds are stronger in wiler.

(B} Hydeopgen bonds are stromnger in HE,

(2} Hydropen bonds ave lavper in numbser in HE.

{19 Hydropen bonds are Lvger in oumber in water,

ER TPBARE S 04 e T | FE

(A) Wit BB e = Sl S

(B) HF- aiEagioss e i e

(0 VP STRTIHSE 601 el Gatng el |

(TF) T TETEITE T80 Sl Germ s |

25 Ay ~T.O.
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To a solution of colowrless sodium salt, a solution of lead nitrate was added 1o have a
while precipitnle which dissolves in warm water and reprecipitates on cooling, Which of

the following acid radical is present in the sall 7

il T wach ol W e RHET W T T G v s Seeny
o0 B e W e w0 T e e A sereel wEm fircy e 1 Faaiy
Wy g Coe e e s ¢

{A) CI (B) SO/ {cy s? D) NO-

Oxidation states of Cr in K:(_‘rzﬂ.l, and Crlg ave, respestively
Ko CryOg 7 Cr0 -4 Cr-a3 S wEg) ques

(A) 46,45 _ (B) 6,410

() +6,+6 (DY Mone of these / o7 TR0 S 79

Which of the following is mdioactive ?

(A)  Hydrogen (B) Denterium [Ty Tritium (D} none
i s Teafi g ¢
(A) wHEEETEA (B) wEEEy () Gfowm (Dy [FADE

The eareect order of acidity of the following hydra acids is
M5 WiCFE =145 e R T wiFee wfie ofie ow oa
(4) HF>HCl > HBr > HI * {B) HF < HCl<HBr<HI

(C) HF <HCl=>HBr>=Hl {0} HF > HC| < HBr> HI

: s ._._..__ —_—
. sl
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68 %Hﬂ Hjﬁ CHOCH,
(1} (2}
Hybridisation of the negative a,:_urh:ms in (1) and (2) are :
{A)  sp? and sp? {B) sp’ and sp? () ‘tl-ulh st (T both sp* j
(1) (2) 0T OIaFF O e k

(A} sp® und sp’ (B) splandsp?  (C) BergEgp? (D) BuryE gpd

&9, Ma H
" o Mo J =
L H OH— [:"‘:?
n e’ \
| i H
| B 11

The correct relativnship between molecules | and 11 is

{A)  Enamtiomer {(BY Homomer

(C)  Diastereomer () Constitutional isomer
mw{ﬁmqm]ma'quﬁwwﬂﬂ'ﬁ?w:

(A) T (B} TEENE B
() sulResim . (D) sIsTns aiwm

T, The correct order of relative stability for the given free radicals is -

Fgfefas aft gemelinm wirefs gficg obe ol o«

H i COOE
e s _{:_I/
HyC—CH p,c —CII Hy ——CF
! i 1 N(CHy, 0 N(CHy);

(A) N=1=10 (B) H=M1=>1 (Cy M=1>T (D) M>M>1

| B o
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Catezory-11 () T1 to 75)
(Carry 2 morks each. Only one option is correet. Negative marks @ 4)

The product of the Tollwing hydrogenstion resction s

Ty wrargrmers Rl Riras Hed o -

Catalyss —a EEF
+Hy ——t— fl+Hy ———
il oy 1‘:‘”“‘"‘"‘"“'“ %{___j [doney TG w6l
(1 egu,) (1 egv.)
{__,.#'—c—:__ﬁ‘ i
(*) CH E)
j.."“'
{1 eqgv.) (133 v} (.66 eyv,)
(C) /J P {1¥) l
S iy
[ Lk gy} (133 eqw.] 1 eepv.)

Pigk -t commect statement,

(A)  Relative lowering of vapour pressure 15 independent of T

(1) Osmobic pressore abways deponds on the onure wl soloe,

() Elewvation of hoiling point i3 independent of anture of the solvent,

(1) Lowering of freezing point 18 propoctionol o the molar concentration of solwte.

s i f5fas o |

(A)  Hrelirs SRR SRR (relative lowering of vapor pregsure) SIMEEE (T) S
e 7y

(B3] S veEr B 26a g qoke Bvm e aie

(C) gbaices BHUA (elevation of boiling point) BHbY G+ Srosie T8

(0 TEes weam WA slIpTg Tl A s

Eat Ecm}i]:.- is the e.m.s speed of T, at 150 K. At what lemperatore, the most probable
speed of heliin [{C, )y ] will be half of (€

150 K Wisamr SEmEE rn.s 09 @6 (€ ey, | T WA R N0 most
probuble speed (I A1 37) (€, ), (C sy, 49 L A T

(A) T3K (B) 1125K (C) 225K D) WK

9
uu:’.rl'lz i

= e
= T
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T4, The correct pair of election affinity order is
SrHal wefeEs i oy e .
(A) O=5 F=0) B O=8 Cl>F (C) S=0D,F=>(| () 8<O,Cl=F |
5. The product of the lollowing reaction is : !
e Rfiruilbs Riuene e o« .
g L Mg, L0 (day) 7 U1 Mg, B0 i)
2 q..:].jm,:,bmm:,;,_-hﬂhr ERE I
3. WH,Cl 3 EH )
ol 0l
(A) ‘-"-'\C(fﬂ\ (1) m\@/r\(ﬂ«r
T *"A‘Tl
aH i
ci
<) (o)
B mﬁ"‘ R & |

Cudegory-FI (D 76 lo Rily

(Carry 2 marks coch. One or morve upliong are corvect. No negative e din)
0

'}'b‘ ﬂ]']_
CH,
The above conversion ean be carried out by,
{A) In - Hg/Cone. 11C) @ i FLMNH, i MaOH in cthylene plyeol, &
(€) i HSCH,CH,SH/H® §i. HyNi {ID) Rromine walcr
Getargs s v uly
(A) Zn- Hg/Cone. HCI (B) i H;NNH, ii, NaOH, &fféwr g% wer, Sum

(C) &L HSCHyCH,SH/ H® i, HyNi (D) o i

\ » bt
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Which of the statements nre incorreel 7
(A} pH of a solution of salt of strong acid and weak base ix less than 7.
(B)  pH of a solution of a wenk acid and weak base is basic if K, < K_,
(C)  pH of an aquecs solution of 1078 (M) HClis 8.
1) Conjugate acid of NH, ™ is NI,
Figra ot fargirmfen s v ¢
(A) Ble e @ 9 wiCE TR Bee Wi FA0E pH %0 7 g CAcE T
(B) 4 g 3 st TSR S st ety mel iy e K < K e
(C) 107 (M) O -wr ity 5403 pH 5 8 |
(I3)  NH, o SFf = A NH,

Dhiring the preparation of WH, in Taber's process, he promotens) used 15/ e —

(A PO, (B) Mo

(C)  Mix of ALD, and K,0 (D) Feand Mn

AR FHiEre SHaiEa et e 10 sEmie Bfvve T T 1/ mrere T -
() Mo, {B) Mo

(©)  ALO, Wit K,0 a3 i (D) Fe e Mn

The correet statement(s) about By, is / ave :

(A) Al B atoms are sp* hybridised. (B) Ttis paramagnetic,

(C) It contains 3C - 4e bunding, (D) There are twn types of H present,
I, H, 2w Foest pl qeea (ofF) sl

(A) A B i g safive (B) o P (parumagnetic)

() w30 - 4 5 A (D) aiibrs 2 ¥ HIEum

Which of the follvwing would produce ensntiomeric products when rescted with methy]
rgipnegiim iodide 7

{A)  Bemealdebyde  (B)  Propiophenone (O} Acceione I Acetaldehyde
frgfefire cilshafia s tisf/ Totefer Rrander i e B oes e B a0
rAmRPsTaie FiaEmers «wnd v wum 1 ’
{A) EeEEmEs . (B) reFarFEE

(C) =mBbE ; ) =FeERnTs

TP LY T TR E L P S ] L B LT L1 M it B S B S o w St L LU P S P S e Bt o

K1) %
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SPACE FOR ROUGH WORK
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' R R FifHw T soo

{7 Bnforad) R

3, A EpT SRR s SAElES e e 2 s b s e pae ) s |

% Catsgory-1 @ ool Bea offe | s ag B 1 9v2 03 | o= Sua B oval T 0509
i S Ge Y Wy 6! i |

9. Category-11 : o%l6 Sgq =0 | ilfe Soy B 2 599 e 99 Sov T e @ @0
il S oA Y W i)

B Category-TH: % 9 sl Swg ol | o o8 wifis Sav Wioa 2 77 o | o e w
T | s s Wi Duae v F W it Siere v 2 « o1 =l Wi Sew oney amim
B AU 1 WA S0 B wlE wE | o 00 W B prsa w A ol
Traraa Wy wrefing BeT v wigee Bwal W W Giew 5 | 5 orwna e awe i
W W, W G e |

&t OMR *G@ A, B, C, D Blérs #iis v wab wm Ben Sro om0 @ spvicay B .
(A, B, C, D) =i wire s o o)

b OMR =i Suw Fes squr i = S w1 A0S oo e e |

A UM #ion R gi7 wher s Ttk G o |
OMR 5 e g opavioma S5 wrae oo o 79 it Semsr s s am ae
Ser wRofs v e @ |

w  OMR “a FIRR 30t P 7 g @ mesa st freos o da Fioe s g fins
A |

a0, ERETE TR A A e e S e v Wl e, el A, oS e
= FC T B Wl e Al it T e i 0 OMR vl s g a el
i WA s A AOL T i | il 4R ween ee T aeeTeE W
B e wpe asla R R wi e e |

3 THNESCEE, TP, WivwE, T, ofeaR, redlba, e A ek aae =S
i B i i A S Gl s T G mila oF v il g ata

B, SO T WY TR T W) Ol T S | ST TR s o e e
FHAA |

v, S ST W OMR s § st fi e |

38, off oo WA o RN Gww wETET oM e Winy | aps W01 S TETN W
SRS AT & WEFS S T TN | Ga W rw womf e wd
TP T XA e T op) e o e = el wea |
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