- .
Wl PC-2022

. Bubject : PHYSICS & CHEMISTRY

6856012102

(Mookiet Mumber)
Duration ; 2 Hours Full Marks : 100
T - ~

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-lll; Carry 2 marks each and one or mone option(s) iwfare coreel, 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 marked, (the andwer 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 OMR sheet by darkening the appropriate bubble murked A,
B, €, or 0. Quastion booklet serioy code (AL B, C, or I} must be properly marked on the
O

6. Use only BlackBine ball point pon to miark e answer by completa filling up of the
nespective bubbles,

T Write question boaklet number and your 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 appropiiate boxes in dhe OMEL

9. The OMR is Hable to become invalid i there is any mistake in filling tho coroct bubbiles fus
question booklet numbee/voll number or il there s any discrepapcy in the namo signnture of
the candidate, nmme of the cxamination center, The OMER may also become invalid due 1o
folding oc puting sty morks on i or any demage to it The consequanes of such
ivalidation due to ineorrest marking or careless handiing by the candidate will be sobo
responsibility of candidate.

(0. Candidates sre not allowed fo carry any wrilton or printed material, caleulstor, pen, log-uble,
wrisbwnlel, oy commumication device like mobilo phones eto, iside the examination lall,
Any candidite found with such items will be reported against and hisher candidature will
be summarily cancelled.

11, Rough work must be done on the question paper itsell. Additionnl blank pages arc given in
the question paper (e 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 precanuticn
wire taken while framing tho Bangali version. Howeyer, if any dizerepancy(ic) i fre found
hasteveen the two versions, the information provided in the English version will stand v will

L he treated ns final, x
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PHYSICS
Category-1 (1 to 30)
(Carry | mark esch. Only one option is correct. Negative marks - ¥

Three particles, each of mass ‘m' grams situated at the vertices of an equilateral AABC 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 ln g-om® units will be

‘m’ grams BT (A0 S0 0’ om SR wall e finge AABC- Tl MR
W (B1) | ABC WEH AB O wHICE AX 4 R R U W (pcm? )
%A

X
C
" A |nu =N
{A) 2 mat ) %nm1 (8] -'i'-rnsm1 ) %maz

A body of mass m ts thrown vertically upward with speed ﬁvn. where v, is the escape
velocity ol a hody from earth surface, The final velocily of the body ig

m LR S HEE W Evicen e o3 v, a0 o ) v v, e oS wite
wfEsran | agilia sl v am

(A) 0 B 2w, € 3w, 0 V2,

A particle is subjeeted 1o two simple harmonie molions in the some direction having

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

a3l wyedl Tk Wi it wme teifee aW oeiRe T A v @ e
A | GE g Rl ke A e e pieeiee Reis e a9l e
T SIETE HE Aures T gaieed ey v s se

(A) 83 (1) ﬁu%’E C) Bn o) 8=%"

A body of mass m is throvn 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 arigin at time | when it is at the maximum height of the trajectory {s proporional to
{(A) u (By ut

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 B) -

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

-
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27 drops of mercury coalesce 1o form a bigger drop, What is the relative increase in
surfce energy ?
27 % st g% g 200 il T 9 rofk w9 | o e e sicies 9 e
6§

® 2 © -2 ) 8

W 3 3 3

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 A e ST e wAE | TP | —» 2 -5 3 > 4 710 W w4 4
Fm WaT T | AR, CD, EF sasl ss d 3be w0 1 e weaiid e wem
A W v &,

(A) v, atd=v 4>y at2> vpati (B) vyatd>v ul I'-"-\'Patl}vn ak 4

<) ¥ u1J.‘:-1.'11=c112:-uPu1-1?rvpull D) v,m2=v, ad> v, bvpﬂt'l

If & string, snspended from the ceiling is given a downward force F, ils length becemes
L.y, Its length is Ly, it the downward foree is T, What is its sctual length ¥

i rolg e s e Py ¢, =e T Brca s e L, 7, w9 08B
ol by 1, | e s g el ve

. E AL EL, —-EL
W = ® L © Batily gy Baca
3 2 I T
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& One wole of 8 distomic ideal gas undergoes a process shown in PV diagram. The lotal
heal given to the pas (n 2 = 0.7) iy
0 R-ctrawfs sl v by ba anife s s P R e a |
I T AR @it R =50 € (I 2=07), = w=

(A) 25P,V, (B) 391V, (©) 11PV, (D} L4PV,

% Two charges, each equal to -q awe kept at (~a, ) and (a, 0). A charge i 15 placed at the
origin, If q is glven & small displacement along v direction, the force acting on g is
preportional to .

HlB —q ST T B (o, 0) a9 (s, ) T® 9 e | YAEE g weE ) |
q Iy S I A I, W 9o e o1 Fgga Tl wragend e 1

(A) y (B) -y © - =k
¥ ¥

10, Consider a thermodynamic process whens fnternal encrgy U = APV (A = conswant),

I the process is performed adiabatically, then I

(A APV -+ 1) =eonstant (BY (AP + 13®V = constam
: v

AP+ 1V e constant 1) ———— = constamt

(i ( ¥ R (In APTTF conglan

S S, THIC St i wem o Te U - APty (A = 7)) uft 2wl
wEE sliE T e

(A) APV 5 1) =gT% (B) (AP+ 1P V=4
: v
C (AP V2 =R ————e =
(€) (AP+ 1)V =y O oy
A ] E .E B.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

14 ! L]
(A} dme, ) (B} EH-%[;:{ s ]
{1 zero (0 insufficient dat

R weicdy vl Fiat o Mafe sfade wom a @ b i i o o i
(o i) | 56 wde rorm gtw el vag o | siod red yibee W g, @ g
S T | g, 9 g, -4 0 R e 1 e

| quﬂ_y | 1 1
@) ey o? & m‘*-"h[?*ﬁ]

(Cy =l (D) Ewd wuy

Congider two coneentric conducting sphere of radii 12 and 2R respectively. The mner
spheee ig given a charge + (). The other sphere s prounded, The potential at v - E}-E is

R @@ 31 a4t sasine st s wine | e IR - Q e
G | ETE T el e e | - 3;5 FEARELERTE

1 Q s 120 1.9
) Foie, 6R i (©) Freg IR ©) Fg R

Bl
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Two infinite line-charges parallel to each other are moving with a eonsbimt veloeity 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|

Fra ewife ult sfits dinfra Aer tafie e v A AN A Tl Sy
e | tufer ey Wb WearEE T 4 | Sl e e e fafer wor afs
TR WAR, [ = [ UG WA 1)

(A} Ve (B) -.r=f,'£

The electric potential for an eleetric fiek! direted puralle] o Xoaxis is shown in the
tigure. Choose the correct plot of electric feld strengih,

X-aw e frus efverwom wfifieted «fedq Bor mrict s | oo
G Wid el Fdis

(C] v=¢

VI(X)
B g B N g
E E
lr I
! : R
) et ®) | : i
4 <3 0] 2 T -4 =% o0 2 7
: L R S
— e e ..-S
E
L]
E
E ]
g s i fioree
5. 5 T3 W=z 7
() 7 v | @) - : | B -
& 2 0 3 T -
- :
LS NP e
7 P.1.0.
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A siraight wire is placed in w mogeetic ficld that varies with distance x from origin as

fi= By [2 - '-I-] it . Ends of wire are at {a, O) amel {2, ) und it enrmics o curcent LI fores-
Hi

on wire is F‘=IB;,[%]E1 , then value of k i=

TR U ¢ TG WA Y 1 |1ﬂ[;_= :]Eum-mmﬁ{shﬂmﬂaﬁmmw
v | wRbE gE o (a, ) 9 (2u, 0) U0 wafie e el ww BT oerewE i
e wre | (oI v wia el B e 79 o F=mﬂ[-’_‘;]]n A kT WA
o )

Ayl By 5 cy - (D

ra | —

In & closed circull there is only a coil of inductance L and resistance 100 €2 The coil i
sitated fn o uniform magoete Geld. Al on & sudden, the magnetic flux Fmked with the
circuit changes by 5§ Weber. What amount of churge will flow in the circuit as a result *
(A) 5000

(3 0.05C

(€ 200

(D} Walue of 1. iz o be koown to find the charge flown

T T AEAY PG S S el G0 W wiEeE | ame TEE R = 1000
Fulirs el s Blyar coia sl ey | i pudiliia e i IS WIEA (fux)
5 weber GG WB | W W 1SR Ty T e Wiy weE e A

{A) 500 C .

@y onsc

(Cy 20C

(D) A 153 W WA ST AifEE ehbrw s <@ =i |

An eleetron revolves sround the nuclens in o circular patls with anpulias momentiom LA
uniform magnetic fetd B is applied perpendiculir 1o the plane of ite orbit, 1f the electron
pxperiences i wegue T, then

(A} TIL (%) Tis anti-parallel w L

© T.L=0 (1) Angle hetween Tand Lis 45°

G Swga MSERrE sice Jarh A [ e e FHoy epiee s |
Srilicrs @udd B sSR! ST P 04E Uva B S{0m 9 2 | A e Bei
o T 64 o T E,

(&) T|L {3 Ta L e
) T.L=0 (D) T @& L - o) 1 5 45"
. T
A 8 o
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(D) - w8 Tl peieber Be iy =mr waa a )

rC-anzz
When an AC source of omf B with frequency @ = 10 Hz. is conneeted across a circuit,
thr phase difforence between B oand currost |in the elrenit is observed o be E a5 shown in
the figure. IF the cireuit consist of only RC or KL in series, then
@ = 100 He 21 sy a5l o F, saeam adfios yo sam sl o kg e |
(- Sicaer et i e (g e | 96Tice A (e e e A1 RL ot SRR

(A) R=1kLC=5pF B R=1E2L=10H

(€} R=1kiyL=1H (1) R=1KkQC= 10 pF
T —— H:E:E
Er i

A battery of enaf B and intersal resfistimce ¢ is consected with an exiternal resisiance B ns
Jhown in the figure, The batlery will ot o o constant voltuge source if

{A) v it il
By r pe |14

© =it

(0} I will never act as & constaul vollage souros,

oifeE Bl | efbestee 9 o ¢ il v el b s el e v g g

0 W | AR i o S i we v i

(A). r<< L

(B r>=R

() t=R

9 ¥ P
. LT
=]z
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In Young's double slit experiment with o monechomatic light, maximm intensity is 4
limes the misimum intensity in the intecference patern, What i the ratio of the
intensities of the two interfening waves 7

gls et e oy Bu g R-Taw oSl e G | R T T e A
Arfivs Slpel Wiy Sgets 4 od | @ A FEHES TEEE CEER UEAE 9

(A 119 my 13 (Cr 116 (o) 1z

The human eye has an approximate angulor resolution of 6= 5.8 = 10 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
=HCE 300 dplTE 908 B (dpi oW 2 Bftw frw s @@ | inch = 254 an)
wiErw el G i S SEE R0 T S M elEie s =T e A

(A} 2032em (B) 2950cm  (C) 14.59 em (D) 6.85om

IF the kinctic enerpies of an clectron, an alpha particle and & praton bBaving sanme
de- Broglie wavelength are £, %, and &, respectively, then

s Tb-gi weatwrdrm aol Grala, aolh wee T e oelb e ofedfe oW
TR £, £y 9 6y T, WEE

(A) B>y (B) mpaymey C) g=sey<ey (DY By=670m

In a Young's double slit experiment, the intensity of light at a point co the screen where

* the path difference between (he interfening waves is h, (& being the wavelength of Llight .

used) is 1, The inlensity al a point where the path difference i!:% will be [sssume Lwo
waves have same amplitude)

| 1
{A) zem m 1 © 3 D)y <

Syng R-EE e i Sm ol Rae Sl | g BeRvifee w9
w7 B, (3, = AAEE S0 wRreed) | T FE ﬂlﬂ’ﬁx‘%’, 8 R Byl @ (9
s, |6 warsa e o) |

(AY T B |1 (e % (13}

10
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(A) 153 nm iB) 409 nm {C}y 121 nm (I 487 om

rC-2022

A Zener diode having break down volinge Vz = 6V is used in a voltage repolator cireuit
i shown in the figure, The misimum ewrent required o pass throngh the Fener to act as
a-voltage regulator is 10 mA and maximum alloved cument through Zener iz 40 mA. The
paimum value of R, for Zener to act as a voltage regulator is [

oww B 6V tasen Riecer veolf e wmecs TEieRe Fygs Ee sasn v
THE | eibeE terehe Frwe B et T e TeHICEs Wy ey sy
TR SR T 10 mA 992 eI T WO b5 40 mA 2@ IS (s #wE |
VAT o Fraws R < 940w R 7S s e

B
R

(A) 1000 (B 400 03 () 040 (D) 9500

The expression A{A +B)+(B +AAYA +B) simplifics 1o

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

(A) A+R (B) Al © A+B (D) A+R

Suppose in o hypothetieal would the angular momentum is quantised o be even integral
miltiples of EI:-t The lepest possible wivelength emiited by hydropen atoms in visible
mnge ina world according 1o Bohir's model will b,

{Consider he = 1242 Mev-fin)

A 91 T s @RS s ﬂmﬁ-zh;—mr rels AdAe R et =y | rAE-aq

U S I SRS SRR (o R S i e e, (4 he
= 1242 Mev-{im)

11 E'E:f PT.0O
[
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Given ; The percentage error in the measuwrements of A, B, C and D are respectively, 4%,

A'R3
2%, 3% and 1%, The relative erorin A= et i%
Cp?
1
atp?
AL B, C 0 D - e o g TaeTd 4%, 2%, 3% ¢ 1% 9H L= ——- -0
col
e Tt =0
T
(A} ]—2?% (B EH'?" 1
2
127 127
Cy. S D) —-%
{C) = () 7

The Entropy (8) of o blsck hole eon be written as § = fkpA, where ky i3 the: Boltemans

constant and A is the orea of the black hole. Then [} has dimensgion of

fay LY (B) ML*T

{Cy L2 (M dimensionless

il Fefar (as wEE) G (5) TF S = kA TR S5 w5 AR (T ke
o TAPBETRF A9 A A 0TE AU T ) | (AL 3-8 a2

(Ay 12 (B) ML

© L (D) g

g collegedunias
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The kinetic energy (Ey) of a particle moving alonp X-axis varies with ity position (X} aa

shown in the figure. The force scting on the parlicleat X = 10mis

X R RN < S e () a8 A A (1) e B e

WTAE: T X =~ 10 m, 9 wulEa ao fewer == o

By (1)

; i

A T S .
" '

F [ i

04 E 10 12 Hm

(A4) SiN (B) ON () 97.5i N

A particle is maving io anelliptical orbit as shown in fgare. If 5, Land 7 denote the
linear momentom, angular momentum: and position vector of the particle (from focus O}

respectively at o point A, then the direction of @ = 7 = L is along.
(A) v x axis (B) —wexaxis

(C) +ve yaxis (M —veyxis

Toggn Sy o9 f o e (Fa) o i A Frme B, Low Fave tee
R, [HIFS S aae ieT SaEE 18EE (TEe O B ) i o, W

G=p x L o9 e 5=
(A} 4G xS e
() - iR y = s

i3

(1) e y o fics

(B) el x ore s

g collegedunias
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) Caotegory - 1 {(h 31 1o 35)
{Carry 2 marks each. Ouly one option is correct. Negative marks — %)

31. One mole of an ideal monoatomic s expands along the polytrops PV? = constant from

3.

V| to V, ata constant pressure Py, The temperature during the process i avch that molas

o ik ”
spewilie heat C, = -éi The total heat absorbed during the proceas can be expressed as

T T SRR S PV = g, o TR R T ae O e
V, TULF V, W, T B AT A0 (P)) | OB SR R S G5 e

e S =, = %wﬁm&a e (B T @ Tt w7 v e

b 0 BT R RERCT A

vt _ v
(A) H“.¥F+q () ““[a?'@
- (v} v,
W LR T

Three concentric metallic shells A, B and C of wndii &, b and ¢ (2 < b < ¢} have surface
charpe densitics +o, —o and o respestively, The polential of shell D is
a b8 ¢ (a<b < g) APICET F5A warslis wod (e A, B, C EW % | A, B, C

* Tl Tl ST SEEer U T o, o, ho | T O e e

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

¥ g 2 -~
© [u I1__|_¢_]£ (D) [ﬂ__h+..;] ;
G 4 Eu !.'I L

2 L
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33, A horizontal semi-eircular wire of rdiug 1 is connected (o g battery throuph two sinilar
springs X and ¥ o an electic eell, which sends current T through it A vertically
downward uniform magnetic field B is applied on the wire, as shown in the figure, What
is the force acting on each spring ?
ERUE LU TG AR, el e ¢ e e o o X @ Y qit
st et s gl wibe e s v s TOWE | O e Ficw | wie
S | B A, B YR =1 e tlye rea Seveia fig fce sioe g |
7 W AW Feom evv e e e e

(A] 2Bl (B ?J;‘T![B.l (C) BIr (D 2BIr

3. Find the equivalent eapacitance between A and B of the following arrangement ;
B sfife soranfia A @ B30 W1 ) R W )

a—F m—

Ay € (B) c () 1;—" (1 Ea

35. A goll ball of mass 50 gm placed on a tee, i struck by a golf-club. The speed of the goll
bl s it lesves the tee is 100 m/fs, the tme of contast on 1he ball is 0,02 & If the fores
decreases to zero linearly with time, then the fores ol the beginning of the contael is
B (tec) @ B wafs S0 g weaw wwld st <oe, TRl v S w9 T B
T SR R A SR 99100 mfs = WICsn Heow w09 0,02 | o G e
1S I T BT T 40 T, W RS e A e
(A) 100N (3 200N
(C)- 250N (M) SOON

g collegedunias
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Category ~ U1 (0 36 to 40)

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

==
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 wue

(A) The cross-section wrea of A is greater than that of B,

(B)  Young's modulus of A g greater than Young's modulus of B,
(C} The cross-sectional arca of B 18 greater than thet of A,

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

| A8 B A weEe o e e wr e o s B e e o e it s (E) - '

oy (o) v T T 2 | W iR C BT < Bigse T e 1
(A) A BYAT A UCHTAR DHOR 1 IR o TR T T
(B) A Sirad S adiE B wicm e edrws e e

(C) B I =0 TaFe] A S e ard (aaFem T4 TaF )
(D) Wit s B oo T |

16
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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 / arc true 7
(A} Flux through the corved surface of hemisphers is <RE,
(B} Flux through the cireulsr surface of bemisphere is tR2E.
() Total Aux enclosed is e,

(1 Work done i mwving 4 point change g from A o B via the path ACE, depends u]ﬁm
R

sl | APCET ST o SRArER B[S 0N ST A B IS e S

b O N0 TR T | e G BT et e 1

(A} SR wsrels w4y Mo Foks wicem viRem ar2B |

(1) SRsTECa el W N W i e s e )
() @rar et i Pl o I = |

(1) el g w g T A DA B s ACB 1 TERE Fio (e gesiche i R

T G S |

collegedunias
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® ® @ °

Ax shown in figuee, a rectangular loop of leopth ‘e’ and width 'b and rmade of a

conducting material of uniltm cross-seation is kept in oo horirontal plane where a
uniform mapnetic ficld of intensity B s acting verlically downward, Resistanee per unit
lengih of the loop is & (4. I the loop is pulled with uniform veloeily *v" in horizonia)

direction, which of the following statemenl isfire trae 7

: Blw
(A} Current jn the loop b 2a)

(BY  Current will be in clockwise direetion, looking from the fap. I
(€) Vp—Vg=Vy— V. where V is the potential,

(I3}  There cannot b any induction in pare Si,

B A WA S, AT Ay el iR B ‘a2t Bl @tk o iR
SSIPRE oS WG o e e e B T aeh Ay ey riyeres fany
w0 | B Al e Danha G L O B o Wi wiE v e G T
B FE to 6 9 Sheul way p

(A) W IO S ) - I{%ﬁ
(B)  ToIR T Gt e i i Hi6 e
(€Y Vp—Vy= Vi -V, I v &% fem

(D) SR SR CHRA| S 20T

e S —— e e m—— e e

:
) B
" ! B
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A sample of hydrogen atom in its ground stale s mdisied with photons of 10,2 eV

energivs. The madiation from the sample iz absoebed by sxedted ionbzed Fe', Then which

of the lollowing statement/s isfare froe ¥

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

T TS, e

{B} Inthe He® emission speetrn, (there witl be 6 fines,

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

n=dmn=71,

{2 He' electron moves fromn=2wn=1,

et e fire g @Engicem w1 10.2 oV =l Twiee el e e o' ge &
e s s P Afer Suee wifrs He' w9l TR 9 | e
FirEs T Bids ) Slhiwal e

(A)  He* B n = 2 (0 0 = 4 - s 73
(B)  He' -3 ffvas wdlieics 6 @ wrl 9=

() He* -wa adfell(e e waniardy rad e urE BEEET o= 4 (WE = 3 08

SR T |

(1) He* EFER 0= 2 TU0F n =3 -9 98 904

12 ﬁ PT.O.
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40, A particle is moving in x-y plane sccording to 7 =h cos whi 4+ b sin wl i Where m is

constant. Which of the following statement(s) ixfare true 7
(A) ;B a congtant where E is the total encrigy of the particle,

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

(C) Ina - n, plane, usjectory of the particle is an ellipse (a,, a, denates the

n

compoenents of acecleration)
D) d=w’V
G U oy BT F = beowan] + b sin wt | 0 Sl mwmedle, A o 9o g1
(e e T R e e BRwef e

(A) = i T i e el o
Lk

(B) -y W il S gEiTE
(C) &, —a, SO G AL BB (a, 'S a, 77 G Goneeta)

o d=w’v

= ORISR T
A 0
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C-2022
CHEMISTRY

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

How many monobriminsied produci(s) (including sereoisomers) 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 1 (cy 3 ) 4

What is the correct mTJ_I'.'I' of nodiny of Sﬂhl.'.l"'li_l, aced, -1—J|_'J.'Li|.'|__'|;.;}'h|;1|;_ﬂl.|,-_ deid, and 2, f-
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-hydrosybenoie neid

(1) salicylic acid = d-hydrowybenzoic ncid = 2, adihpdroeybenznie seid

wiFEkEe e, -aigfraiie wfe e 2, utmEsRraeiEy s
ol R B B

(A) 2,6 -CEEEERCAE wilhe = nEmEFE e - - nigiiormis wifs
(B) 2,6 -uieRgRiranmiie wify - - wigRrmelie wfe > wifeiEke ke
(C)  FFEmEER il - 2, 6-5% eragfaraiiee =i - 4-aEgRrasfie wibs
() SRR w4 e > 2, c-siEyEafraniie s

The enol form in which ethyle-3-onobulsnoate exists is
[ E R iy B W e TG o B T R R

aH
3 I
fﬂ‘“"-. .-"'H
(A) He=—¢ CHyCO5C, 11, (B) e “‘“-»:E
COy
11 “ ol
| -
i s e gt T
() Hg.L'"" :;-Ta' {0y W, o 'x.T-rﬁ* SOcH,
H H
ST .
It 3 P.T.0.

unia
collegedunia
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PC-2022
The correct order of relative stability o the given con formers of n-butane is

n-EREr e swE sf arifes aiing #is @l o,

Chly CH; kT
1 LUy II@H ik H
] 1 H 1 H H H
H = 8 H
1 I i
(&) NI=1=10I By O=M=>I (Cy MH=f=1N (v I=Mm=0n

€4, (lig) + ?02{ §) > 6CO,(g) + 3H,0li)

Benzens burns in oxygen aceording to the above equation, What is the volume of oxygen
(al ST1) needed for complete combustion of 39 gamm of ligquid benzene 7

(&) 11.2 Titre (B) 22.4 litre () B4 liwe (D) 168 litre
e Gl Ficaie R sed) sirecas BEfere wam wb |

CgH, () -+ %{}2 (AT —» 6CO,(9P1) + 3HO (T3

10 s w1 WA S T SIS SRR ST, STP-T SR W T -
{A) 112 @5 (B) 224 @b () sa4Fbm (D) 168 fr

Mow much solid cxalic acid (Melecular weight 126) has 10 be weighed o prepare
|00 mL exacthy 0,1 (W) oxalic acid solation in water 7

100 mL 0.1 (M) oxalic asid -<@ W 59 2@ w006 B9 30UR oxalic acid ()
ST TE0E I ¥ [oxalic neid -5 HEREE 9= 126)

(A} 1.26g (B) 0126 €y 063g () 0.063p
The major produet of the following resction is
Fgfafie ffrafre Baer o il ==
F0—C = CHy + HBr ———=
(A) FiC Clly CH;8r o F4C CH{Bry —CHy
© FrC—cHE—Cty () FROH—en—CIh¥

113 r
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5i).

5l.

a1,

(M) o My (B

MC-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

(A) Lag my b © =

B
n 2 L

Which one of the following is the correct set of four quanium numbers (n, |, m, 1) 7
Fhga PG Srafe TrarET e il Wi ol o 9 e

I 1
(A) [3.1]', -l,-lmz-J (B} [H,J.—Z.—E]
(©) [3,1,..3__.'} . (D) |'r4,2.—3,+i)
2 | 2
Avopadm's law i valld for
{A) all gases (BY  didenl pas
{2 Von der Waals pas (D} real gas
sl v PR Qo ecie |
(A) S ' (By s s
(O} STFSH S 51 (D) K= (real) A

A metal (M} forms two oxides. The mtio MO (by weight) in the two oxides are 25:4 sind
2516, The minimumn value of atomic mass of M is

sl @ (M) HED wwis tefil o | il wline b0 93 W (su BEE) 25:4
wE 250 | Higlie AeeEe awg (e

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

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

BFAGA (e}, TEFA (p) @92 e fno (o) 99 76 R Samias H=l4e o =i e, p

ok o HAGHE o |
{A) a=p=e By e>p>ou () cexa>p () aw<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

s[EE ag TE 7 (U Y = | A e L )
0,02 . 18 v 25 0.04
EH" _ ff_} WN“ ) {l}] ——;Nn

collegedunia
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54 The number of unpaired electron in Mo jon is

55,

56,

5T

58,
© (A 2and4 (1) 4and3 (C) land2 (D) 4and6

Min** ST WS (unpaired) ST s

{A) 2 (Hy 3 © 5 (D) 6

The average speed of H, at T, K is equsil 1 that of Oy al T K. 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

A sample of MgCO, is dissolved in dil. HCI and the solution iz neunulized with
ummonia and bultered with NH,CI / NH,OH. Disodium bydrogen phosphate reagent fs

uddes! to the resulting solution. A white precipitute is formed, What is the formula of the
precipitat ? .

MECO, 94 =l w31 1y HCH-a B3 B acaFi v oefie =7 o1 | ge sabs
NHLEC1 ! NH,OR 31918 36+ e SIRTHSHm msiieet wos oo o4 2 ) aaf o
TS TR 0 | Sl g fa g

(A) Mg, (rO,), (B) Mg(NH)PO, (C) MghPpo, D) Mg,P,0,

Xel'y, NOy, HON, ClO,, Cco,.

Ieentily the nom-linear ilecule-puir from the sbove mentioned moleeules
Bra rjofm Ao ot e o e |
(A) XeFyClO,  (B) CO,NO, (C) HCN, NO, (D} €10y, NO,

The number of stoms in body centred and face centred eubic unit cell respectively we

body centred SR face ventred W @ G0 TSR M TR
(A) 2¢/m 4 By 4093 (C) 12 (D) 4w g

R e e e e e —— e e

u =
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Gl

- PpC-2832
The metal-pair thit son produce nascent hydrogen in allalise medium is:
(31 - W T R e e TR S i -
(A) Zn, Al {B) Fe Ni () AL Mg (DY Mg, Zn

The eorrect bond order of B-F bond in BF,; moleeule s :
BF , W TR B-F 90 (hond order) Fraet
! : ‘1
Ay 1 (B} 1'5 <y 2 (o) h;
Sodivm nitroprosside is
b AEEE S R s
(A} May[Fe(CN), NO,] (B} Ma,[Fe(CN}, NO|
(C)  Nay[Fe{CN), NOY| (1) Nay[Fe(CN)g NO,|

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

{(B)  The complex is listrabeden] and diamagnetic,

()  The complex is sgumee planar and dismagnetic,

(I} The complex is tetruhedral and paramagnetic,

[NI(CN), |2 it S (Ni o SRS s = 28) O s waw fagls s
=i )

(A) e s s seFE (squan: planar) @9 TR (paramagnetic) |

() wiee wEEi sereE a9 SEnHElT (dinmagnetic) |

() e wEEl adsE-sEein gw wmmiEe

(D) wfbn Al BEYERTY «Ee EepTE

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,
R GRS O S T

(A) Wit BB e = Sl S

(B) HF-@ QIf e w5 i =(fE=E

(0 VP STRTIHSE 601 el Gatng el |
(T) e e <TG Tl Germ e |

25 Ay ~T.O.

g collegedunias
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6d, To a solution of colourless sodium =alt, & solution of lead nitrate was added 1o have n

s,

i

L

white precipitate which dissolves in warm water and reprecipitates on eooling. Which of

the following acid radical is present in the sall ¥

il b ek ol wa s TEGDT e T T @n i s wpEE e i
T T s i FEE e W T e o wawel s e S | ey

W e s s e s ¢

{A) CI- (B) 807

(3

g (D) NOS

Oxidation states of Cr in K, Cr,0 and Crld, are, respectively

Ko CryOg 7 Cr0 -4 Cr-a3 S wEg) ques

{A}) +6,+5

(C) +6,+6

Which of the following is mdivactive ?

(A)  Hydrogen (B) Deuterium
v eres Tewfin ¢

(A) wRETEA (B) W

(B

()

)

{C)

+6, 410

Wone of these / @8 (w0 E 79

Tritium (I} none

ffersy (Dy =0T

The eareect order of acidity of the following hydra acids is
Ao wCAe 4 5 e vt wisTEr Wl e e T

(A} HF=HCl>HBr>Hl

{C) HF <HCI>HBr > HI

T ()

(o

HF <« HCI < HBy < HI

HF = HCl < HBr > H1

mam

(=¥

collegedunias
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@ &
. CH, H.C - CHOCH,

A

" 1 CO0E
v v g
HyC——CH H,c —Cil Hc —€CH
1 ] 1 MN{CHy), H N{CHy);
(A) H>I>10 (B) 1>I1=] (€ M=1>T (0) M>0>T
Ces o TSRS T ety SR ___;T ik ....._______P:_
i 1.0,

() )
Hybridisation of the negative a,:_urh:ms in (1) and (2} are
(A sp? and sp? (B) sp* and sp? {C)  both sp? (11} both sp®

(1) @ (2) 7R WS FHE e T
(A) spPundsp’  (B) splandupt  (C) BwTeE ep? (D) BwryE sp?

Ma H
i T Mo e
G H OH— r:"':?
Tl N\
| i H
I bMe 11

The correct relativnship between molecules | and 11 is

{A)  Enamtiomer {B) Homomer

(C)  Disstereomer (D) Constitutional isomer
mw{ﬁmqm]mﬁmmwﬂﬂ'ﬁ?'ﬂ:

() R (B) TErENE

1C) sl . (D) sIsTns aiwm

The eortect order of relative stability for the given free radicals is

Frafefis e wwmelim wireifve gficgs 9 ol oa

= e——

g collegedunias
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Category-I1 () 71 to 75)
(Carry 2 morks each. Only one option is corveet. Negative marks @ 4)

The product of the Tollwing hydrogenstion resction s

Firyes sETmraerw ARy R seid o= -

= .
- conpe m.i- " ERCT)
il sge) :‘:‘m“'“ -{\\\_‘{’; [doqe GG e w61
(1 ev.) (1 ey}
'__,_-f'-c-;._\x‘ g
& o U + | )
(1 eqv.) (E33 e (000 eqv,)

Sele

[k gy b (133 cgw.]

Pigk the cormect statement.

(A)  Belative lowering of vapour pressure 145 independent of T

() Osmobic pressore abwoys deponds on the oiture of shlote,

{C)  Elevation of boiling point iz independent of asture of the solvent,

{1} Lowering of freezing point 1= propoctianol o the molar concentration of solwte.

s i e o |

(A) EreliET SETRE STRER (relative lowering of vapor pregsure) SIYEEE (T) o9
Pt =y

{R) Sl w51 wdal e dofa B et

(C)  *gBaed BEA (clevation of boiling paint) b Gea Fewie 7%

(D) TemEs wraam WA AT CleTe W s

Eet fcmhlz 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 (€

50 K Wi SEmRETT s 0 €A (C, ), 1 T e R e most
probiblie speed (ST G ) [(C o, (0, A EF TR Y

(A) T5K (B) 125K () 235K (D) 900K

9
“II!ih]E i

= T
= T

collegedunia
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T4, The correct pair of election affinity order is

Brwabm wnfEEs wfie oy ws -
(A) O>8,F=Cl (B) O<S§.Cl>r {C) S>0,F>Cl (D) S<O,Cl>F

T8, The product of the lollowing reaction is :

S e—

s Rfirults Risaens a5«
: "L Mg, 150 () 7 1. Mg, B0 (dry)
2 Achiorobenzablebyile 2 4TIy
3. g, NH,C 3 850 v
LR O
(A) CWL ) R U ~ ,
|
a5 e o
H 18
1
©) 5 ) |
B o e &

Cudegory-FI (O 76 lo Rily
{Carry 2 marks coch. One or more upliong are corvect. No negative i)
0

'}'b‘ '.-“]_
CHy
The above conversion ean be carried out by,
{A)  #n - Hg/Cone. HCI (B) i HyNNH, §i. NaOH in cthylene glyeol, A
(€) i HSCH,CH,SH/H® §i. HyNi {ID) Rromine walcr
Getargs s v uly
(A) Zn- Hg/Cone. HCY (B) i H;NNH, ii, NaOH, &fféwr g% wer, Sum

(C) &L HSCHyCH,SH/ H® i, HyNi (D) o i

T
g collegedunias
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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 Tt fagfaf wiw w r
(A) Bl eme @ o wirEa ks Sest Wl FAmE pH w0 7 @ tonE T
(B) e @y it Tl Be vt welly wel il o o K, < KT
(€ 1074 (M) HCI -5 iy W90 pH e 1)
(I3)  NH, o SFf = A NH,

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

() PO, (B) Mo

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

AR *iErs S Cald aws 2 wsmie By wraa ww o) eroge o -
(4) MO, By Mo

(©)  ALO, Wit K,0 a3 i (D) Fe st Mn

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

(A) Al B atoms are sp* hybridised, (B} Itis pammagnetic,

(C} 1t contains 3C - 42 bonding, (1) There are twn types of H present,
I, H, oo e gl qova (ofvn) i

(A) W= B “gE o aie (By ot pURN (paramagnetic)

(C) s S A0 - de TH0 4 () affirs 58 wrm Hadm

Which of the following would produce enantiomeric products when reacted with meihy)
rgipnegiim iodide 7

{A)  Bemealdebyde  (B)  Propiophenone (O} Acceione I Acetaldehyde
e il stwferss i et/ ToiRefer e smoiciFrir g S s s 9
sRFfasTaiTT Moo «ad vl sae e

{A) EeEEmEs . (B) reFarFEE

(C) =G . Dy Pt

P L L P S L] B o S T T S St | S U [ L M S I ST 1w W vad B

K1) %
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SPACE FOR ROUGH WORK

-

1 v EEER T,
i .-i FT.0
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Subjeet : PHYSICS & CHEMISTRY

' AW 5 _ il =9 so0

{7 B ™)

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 |

. Category-11 mwmm|mm¢ﬁmzwmnﬁmﬁwmmr¢w
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 R Wi Doae R H W dive Siere w2« o1 ol Wi Sew oney anim
A A . WA WD Baa wlhE wi e | o o T By peewl wu o aqalie
Trarea Wy wrefing BeT v wigee Bwal W W Giew o | 5 orwia e awe il
W W, W G e | '

t. OMR *G@ A, B, C, D Blérs #ks i wab wm Ben Sirw o @ spvigay B .
(A, B, C, D) =it wirs B wus are

s, OMR =i Suw Fes squr i = S = A0S oo SR e |

A OMIR #ir SR i i wesg ratehe G R A
OMR i e 90 efvitns =179 wrae Fgers o w92 it Srpmer e e ar ae
serd ol v e T |

w  OMR *a FIRR oot P 0 «@m e st freos o da o s g fins
A

30,  EER AR A e AT e O R B Y WD e, Wl i g, B s
= P TR B el e A it T e im0 OMR vl s we a el
i WA AeTs Al AR T i | il 4R ween ee T aeeTeE W
i A we Al <R e wi e ae

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 |

aa, ﬂamwwwwr}mummtﬂﬁmmmﬁwm|

s, o ey HraE o o Gey WIELEE o [ W | A A o TS ey
SRS AT & WEFS S T TN | Ga W rw womf e wd
AT T A v s e o e e e s
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