. Duration : 2 Hours

:M(UG)‘ZOH 1641010720

SubJect PHYSICS & CHEMISTRY

(Booklet Number) :
-~ Full Marks 100 o

u'

"I,NS_TRUCT!.ONS‘ :

All questmns are of objectlve type havmg four answer optlons for each Only one Optlon is
. correct Correct answer w1ll carry full marks 2. In case of mcorrect answer or any
‘combination of more than ong answer, 172 ma:k w1ll be deducted '

Quest:ons must be answered on OMR shect by darkemng the appropnate bubble marked A “

'B C,orD. . : : : ‘
 Use only Black/Blue ball pomt pen to. mark the answer by complete ﬁllmg up of the,'

respective bubbles.

- Mark the answers only in the space prov:ded Do not make any stray mark on the OMR

erte questlon booklet nurnber and your roll number carefully in the Spemﬁed Iocat:ons of |
the OMR. Also fill appr0pr1ate bubbles ‘ :

= Wnte YOur | name (m block letter), riame of the exammatlon centre and put your full s1gnature- :

in approprlate boxes if the OMR."

5 The OMR i$ hab]e to becomeé 1nvalrd if there is any mzstake in ﬁllmg the ccrrect bubbles for

questlon booklet number/roll number of if there is any d1screpancy in the name/mgnature of |-
the candidate, name- of the éxamination centre. The OMR may- also ‘become mvahd due to |

_ foldmg or - putting ‘stray marks on it “or any damage to sit. The’ consequence of such
invalidation due to incotrect marklng or carelws handhng by the candldate will be sole

respon51b111ty of candidate. .
Candidates dre not. allowed to carry any wr1tten or prmted materlal calculator pen, docu—_.
pen, log table wrlstwatch any. commun1cat1on device. llke mobile: phones etc. inside the_

o exammatlon hall.  Any candidate found with such items. will be reported against & hls/her

- 10.
1.

candidature will be summanly cancelled.
Rough work must be done on the quest:on paper 1tself Add1t1onal bIank pages are g1ven in .

-the question paper for rough work.

Hand over the OMR to the 1nv1gilator before leavmg the: Exammanon Hall
This paper contains questlons in both Enghsh and Bengall Necessary care and precautlon o A
were taken while frammg the Bengah version. However, if atiy discrepancy(ies) is/are found |

' 'between the two vcrsmns the mformatlon prcv1ded in the Engllsh version w1ll stand and will 3

betreatedasﬁnal ' AL

5.

Pan—p— N ORI




JENPAS(UG)-2021

SWCI FC)

NPA




- JENPAS(UG):2021

1. Two satelhtes of mass m1 and m2 (m1 > m2) are gomg around the earth m orblts of radu_
R, and R, respectlvely (R > Rz) Whlch statement about thelr ve1001t1es (v1 and Vy oo
'respectwely) is correct 9. 3 R e

(A) VI :. : ‘...(B).L'? N2y i

T 'mlemz(m,>m2)—m‘if3@“°ra‘€WRe&(Rp&jW«Wﬁ(ﬂrm@i*
st :W‘TWIWE‘IVIGVZW“WWW.;‘E%,::_.Wﬁ?? [ -
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L @y @ vy A e D) Vg

2 - V’If 0, B and y are the coefﬁ01ents of hnear surface and volume expansmn of a sohdl then -
A aiiy=3:2:1 (B) o By B e ke
(© wipiy=1:2:3 @) wspiy=3iliz
nﬁa,ﬁevmﬁﬁwwm cwewaqursﬁm
_ (A)OLB7321 ‘ ; L :
. , (C) o:Biy=1:2:3..
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4, Two part1cles have masses M and 4M and thelr kme
iy rat1o of thelr lmear momenta 1s _

et e
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‘5 A charged particle of mass'm and charge qs released from: rest ina umfonn electric field
- Ei Neglectmg the effect of grav1ty, the klnetic energy of the charged partlcle after ‘0

"‘ -second is’ _
- Ez.qzt2 . . qum Eqm : | E‘zt'2
A B - : C) —— D ;
HOSE e ()_ el © = () S

‘ ‘aﬁm—meqwmwwwwewmﬁwe@smwm
:,mma’mmm@tmw WWWWW |
| Ezqzt : Eq m- Eqm e E2

2m | .,( )-_ 2t2 L ( ) t. R (D) 2q m

(A>

6. A potent1a1 difference V is apphed between the terminals’ ‘of a series comblnanon of two .
capacxtors of capacltances C; and 02 If VI and V are the potent1al dlfferences across C; -

and C respectwely, then %- equals to |

2‘
wg e @ DG

o ec Wiﬁwmﬁtmvﬁmvﬁ—«mmwwwmﬁcl
-eaammﬁ—aac—wmnmv 8V, mw iaamw

2

7. Two spheres Aand B have equal mass. Those are- glven equal amounts of pos1t1ve and
negatlve charges respectively, then - :

' | (A) Mass of A w111 become greater than B (B) Both wﬂl have equal mass.
©) Mass of A w111 become lesser than B. (D) Nothmg can be concluded certamly B

'.é-'r.-_aar?—maqfﬁtWAe BWWW|W@@WWWG WW
_anwﬁeww:w ‘

@y A-47 T B- eawm@tﬂw (B) qﬁawmi‘w
© (O AR SR RE T (D) mwﬁeﬁﬁnwmm
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LA un1form cyhndncal wire of resistance Riis: umformly compressed along its- iength until = -
~ its radius becomes n times the- orrgmal radius: without. any: change of shape: and densrty of
: the wire. Now; the re51stance of the wire becomes: :

w R (B) 6 © R o

Rmﬁﬁeaﬁmrwwﬁwmwmwmmﬂrw wwwE
-‘:_-meWmWWWWaWWn@qﬁlm LA
LWW@#W | |

The poten‘ual drfference across a conductor havrng a matenal of reststwrty pis assumed

- to remain constant Then, the. heat produced in. the conductor accordmg to Joule s law is 4o

o dlrectly proportlonai to

__()p L _() T () o ﬁ_

pmwﬁﬁimaﬁﬁﬂﬁa@a@ﬁmﬁ—qmnﬁﬁamwe@qm

| WW@E{W wﬁmcrwatﬁamﬁmm? e

1.

: _' B = (C _ D m _:.

- .. 10
~ dipole and atadlstanccdfrom its centre is
@ | | |

,Mmﬁwﬁﬁ@aﬁmﬁmﬂwwmmdwrﬁwwm |

The magnetrc ﬁeld due to magnetrc drpole of moment M at a pomt on the axrs of the
Ko M :
4r d2 .

I.L'OM.‘

B 2M e
4nd®

4m a2

Mo 2M

4n & | (D)

® ©

)-‘iﬂ?{f@

TR

© _41t:d37 ®) 4 d2

B oM
4n &

Ho 2M

(&) . ()

3x 1020 electrons ﬂow through a cross-section. of a metalhc wire 1n 16 sec The electrlc =

current in the- w1re is [givcn charge of'an electron = I 6 X 10‘19 Cl
(A) 16A (B) 48A e (C) 3A. (D) 51A

0 eﬁwmwweﬁm 16 sec-a 3x 1o2°w°w3rﬂatﬁﬂ mﬁemm

‘wmw (memw icaatﬁmwmm— 1.6 x 10719 C)

@A) (B) 8A (© 3A D s1A

B e T s T
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12, To get three 1mageS of a smgle object ona shouid have twe plane m1rrors atan angle of

13,
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_-":(A) e @ ‘90° e ) 130% it @) 60
aﬁwﬁﬁa&ﬁﬂwwﬁmﬁﬁ@wmﬁwm? i

@ 2000 @y 90 . (€ 3% o @ 60°

: A concave mirror has a focal length of 0 15 m. What is its radlus of curvature [
5(A)~030m | B). 015m' . (© 0075m o (D) 010m
| 1[]_;@5%@3@6?%@1@12%0 15 mwwﬁqﬁawmawy e

@ 0om® 015m © 0orsm (D) 0lom

.‘14’

@Ay tﬁé A (B) i (é)
# me =n’a'r%w$ﬁﬁ1§ aﬁwmwmﬁmaﬁﬁwﬂmm?f|w

St e Tt 1 o 2 o % B a4 S
o

15,

- ,of glass is

(A) tnc (B)%t (C);tg Lo 2

(j ) ‘© i (B) Lu) "‘Cco P (C) Cm Lm (D) ===

‘Light travels through a glass plate of thlckness ‘t* and’ refractlve mdex ‘. If ¢’ be the
g 'fvelocny of light i in’ vacuum, the' mxmmum tlme ‘taken by hght ray to travel the thlckness' :

& Whi“*ch\félation-‘ does not hol‘a*%goif:d in a series L-C-R circuit at resonance ?

i =._1_ IR e S
(B) Lo Ca (C) cm.-ig.__ - _(p)_ m—-L-é

mﬁrwwmﬁawwﬁmmwmmw
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The refractwe mdex of the matenal fla prism is
of m1n1rnum dev1at1on w111 =be

" (4) 60°

. JENPAS(UG)' "'021

e aasfﬁ fé!@ﬁ{ LE zr%ﬂm tzb‘rcr T 90° @ R W sffoorare 25

w%mctm

@ s f <B> 1200 (C)%_-ijls'q_f e (D)ffs'oej o

17,

"r"",:':.f‘ Z..‘u:-:;;_',' )

A lens of power +2D is placed in; contact w1th a lens of power 1D The comb1nat1on w111
: behave llke o :

: ‘(A) a convex lens of focal length 0. 5 m °

5 3B) - aconcave Iens of focal length 1. OOm L

‘ (C) a convex lens offocal length 1 OOm i A B ey va

s (D) a convex lens of focal Iength 2 00 m _' .

42D WO B EISE 1D A W uﬂasfﬁ‘_

\' "__(Aj:-_osmmmaﬁ@wm | L
L ® 100mm¢mmamﬁ‘6wm? f_:._
(© 1.00 mwmwﬁ@wm

1 Wcrﬁlmwmfﬁawwm?

| (D) 12.00 mwm aaﬁBWW

18.

. The refractwe index of quartz w1th respeet to glass 1s

. . ‘ —. . f Sl *\1 2,‘\ L ‘_\_ i
The refractlve 1nd1ces of glass and quarcz w1th._respect 1-*co alr are ' —and _?irespeenvely._ ot

18
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An astronom1cal telescope has magmfymg power 24 when. used 1n normal v1s10n The 7

19
= -length of the telescope is1:00 1 m The focal length of the objectlve lens is _
(A) 004m  (B) 096m (€ 1.00m (D) 024m
| WWWﬂﬁm@%QWw@mzmﬂaﬁemmmoml
(.A)' 0.04m | (B) __0.96m . ©) . 1.oom B (1_)‘) 024m
20." The equlvalent decimal- number of the blnaxy number 11.01 i is | _ ‘
i _;-(A) 25 T ® Higg e (C) 0325 (D) 3250 FEL T
1101?:&7111%%%%%?@@1\%%% Bl T RERIDIG
Co@y s ®) 325 (C) 0.325. i f'-'(1_3)'--325:-,0".7/

The relation between refractwe 1nd1ces n1 and n2 1f the behavmur of the llght rays isas

.shown in the ﬁgure is

(A) n,;>n, | (B) r12>n1 ) o (O) n1>>n2 '(D) n1=n2

WW mwwﬁm%mmmvﬁmmnl g nznu‘lﬁ‘ﬂtﬂ?[“ﬂaf._ "

AR nBEy ;_(Bj | n25>'_ﬁ1 - (©) ny;» nz . @ n =1,

| FENPASQUGROZL®C) . 8 T
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RS

'-:;(A):'VO"}%” (B) Vo %T o (© Vo+g+a o) V0+2g+3a "

JENPAS(UG)—2021 :r'

The veloc:1ty v of a particle is V = Vo + gt + at? Where VO, g and a are constants and tis

' t1me If its positionis x =0 at 1= 0 then 1ts d1sp1acement after unlt tlme (1 e t = 1) is

'-ansf%afmawrv «ﬂaﬁ?ﬂqa’av v0+gt+at Wvo,glsawtﬂ"ﬂxtwml
_tff%t-ot€‘<m1fﬁaw=[x owe@uﬂwm(t—l)m‘m@amsm- | |

| 60 kgeWWaﬂ“@%ﬁmﬁmeﬁﬁa\wﬁmmwﬁﬁ%ﬂﬁ . |

@ ke B <60ke (O zo (D) ~'>’solkg~

@ skg . ®) <60 Okg (C) kg o e

LW i ® %*5’ O Vo+g+a j:-(D)_-Vo+f2gr'+.3a :

A man of 60 kg is standlng on spring balance 1ns1de a 11ﬂ If the hft falls freely downward 5
. the readlng of the sprmg balance will be _ : ;

(601+15 = 3k) N- ferce produces ve1001ty (21 4 J+5k)m/s ina pamclc The power at that_'

~ time. wﬂl be

@ 10w - (-g.)-—r7-5-w U (C) esw @) s
- (601+15] 3N = @3 Tl eﬁamwwﬁa (21 4J+5k)m/s @t ewﬂml
"_WB_EWWWW . .

For determmmg the Volume of a sphere an error of’
~of radlus The percentage érror in. Volume w111 be

@ oW ® W © sw (D)45W :.f_;_

(A) 15% B) 40% Sy © 20%_ @) 10%_'

5% is committed in the measurement -

“"-'Wﬁﬁmwm‘ﬁtﬂﬁmw«WﬂS%@WWWWﬁ;

W ® s O e o i
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CHEMISTRY

26 At: a certam temperature the solublhty product values of MX MX and M3X salts are, |

27,

4.0 % 108,32 x 104 and 2.7 % 10715 respectrvely The correct order of solublhty (m

mol/dm3) of the salts at the same temperature will'be

ﬁﬁamm MX MX, emxm%%aweremwawmmo—s -

32x 1074 © 27 x 10“15 & w@mmﬁaw (mol/dm3) Wﬁamﬁw

_(A) MX>MX >M3X, | - ®) MX>MX2>MX

(O MX,>MX>MX D) MX> MyX > MX,

Whrch of the follovwng aqueous squnons boils at the lowest. temperature 2.

3 N T Getefort S (S et i St =g <@ 7

(A). 0.01 mglicose . (B) ‘0,_01_ m_Na_CI-

29.

30.

31.

(C) 001mNaSO, . (D) 0.01m CaNO,),

‘Which of the Jt“oll'owingr contains the highest nmnﬁéfi‘-of— atoms 7

WWWWRWWW?

® lgCu . ® lgAg(S) O (© 1gAu(S) (D) 1g Zug, 5

'Oxidation states, of S”in sulphurlc ac1d and peroxomonosulphunc ac1d respectlvely are.

maﬁ%ﬁamﬁwaammmmﬁr@ﬁﬁmﬁw S’- mmctfif‘ww

‘.(A) VlandIV ° (B) ViadV =~ (O VI,andVI _ (D) IVandVI

-'An ammoniacal- solut1on of a catlon glves chocolate brown prec1p1tate on. addlng'

L4

[Fe(CN)G] The metal ion is

| G5 SRR wwﬁmﬂa w K4[Fe(CN)6] msf W ararfﬁ F@ﬂtﬂﬁ ?1(@?{ vmwvf R

@‘vfaﬂlaﬂtﬁmﬂfﬁw ,

(A) Cu(II) | (B) Fe(III) o (C) Fe(II) (D) Cu(I)

At 298 K the E° value for the cell react1on Fe() +Cu2t @ — Fe (aq) + Cu(s) 1s o

075 V. If the standard oxidation potential of Cu/Cu2* electrode is — 0. 34 AA then the; o

standard reduction potentral of Fez'*/Fe electrode will be

© 298 K et Ty +C0*, | = Fe?* (agp * Cu® mﬁﬁmm Eo-aa‘:na Eol

0.75 V 1 af%cwc@*wﬁar@awaﬁwam 034 VﬂWFeZWFe@'@W .
ﬁwaﬁ'—mmm :

(A) 041V .(B).—'i‘.oav' (C) YR .(D) 109V
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Whlch of the followmg species has hlghest magne‘nc moment 2o

ﬁaﬁ% ﬂmefe%a ‘a‘mtzmﬁa ttﬁw?m EiLE mﬂ% %

; .f'(A) Fe(CN)s“ e Fe(CN); = @ Fc(HZO) j'3-’<'D)f-f F:étHéO)%‘—" S

33,

Two gaseous elements. belong to, the same group in the perlodlc table. The relatlvely N

. heavier element has more negatlve value of electron ] & than the hghter one,
. though the later possesses thher electro negatlvlty th _
-elements. © . I Ry

. (A) FandCl (B) Cl and Br - ©) O and s (D) H and cl

: _rmer Identlfy the two ,

..'-'@WW@WW@?&@WWWIW@?@@@W@W@

Wmmwﬂamaﬁaswlﬁ@wm@wvtwmffaaeteq.__..'

2 '.arwﬁmmvf‘ifﬁw%&-@mn ,’
RS, .-..(B); cleBr (C)O“-*S (D) H“"CI o

34,

g “35.

36

The Shape of ClF3 is : _ Llownd g pessew vl B i S
(A) ~T.shaped (B) Vshaped . (C) Zshaped (D) Linear
mg-mwﬁm B e B TR

;- -Whlch of . the followmg set of quantum numbers descrlbe the electron that can be
- removed most easily from a Potassmm atom in its ground state ? '

'—%@Wmﬁmﬂmﬁwmwwwmm
o ﬂ\WWWﬁ? b

e (B)n=4v£=0m“0S =+';" S

(D) = 43 -1, m=1,5= +%

What is added to a yellow chrornate solut1on to convert it to an orange dlchrornate
solution 7 - T : . o , Sy
(A) dil. alkah EREE R "5:- (B) ‘any. ox1d131ng agent TR

(C). dil. acid ... . (D) anyreducingagent

wmatamﬁma?rmﬁwmmwﬁmmﬁtﬁﬂ?

 JENPASQUGROZL(PC) - . 1o T T e e e
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7‘_(A) 3,10 (B) 10,3 O %3 . (D) 10_2

38.

-.Thenumberofcandﬂbondspresentm PR B s
"pent 4~ ene—l——yne(CH CH CH SC s CH) are respectlvely

JENPAS(UG) 2021

TG — 4 — ﬁ—l—wiw(CH = CH-CH, - C= CH)tﬂcﬁ?\nWﬂ\WW

L\K’hlch of tho followmg has the lowest b0111ng point ? .
@A) 2,2 dJmethylpropane i - B) 2- methylbuta:ne

(C) - cyclopentane e ‘ (D) n-pentane -

S e N e A 7

- 39,

40.
o 2. ethanol

3. phenol
4. p-nitrophenol

41.

'(c) miﬁrwriﬁmﬁs' o zmmwsa"

'?ﬁmmﬁsﬁammmm@ﬁemwwﬁmoﬁmﬁwww

3. T
4. p-NISTGRITEN : : : -,
@2 @2l (© 1820 (D) 483

The hy‘drocarb'o'n]s‘- 'of -géﬁé'reil‘fofniula5 erl.H.zﬁ represent

@) 2owRfEeTE s (B)zﬁsn‘i‘aﬁ@tﬁs
(©) Wli‘@t‘?f(‘ﬁﬂ s g e @F g.cvm

_ Among the followmg compounds the Weakest base is.

(A) aniline o - - (B) methylarmne R
(C) dlmethylamino ' ' (D) tnmothylamme _ R LT

The most acidic and least a01dlc compounds among the folIowmg are respectlvely
1. ethanow acid ‘ : .

(A) 3and2 (B) 2andl ('C) Qand2 RO 4and3l

1. FURRE wite
2. 3@17{5'? S

(A) only'alkane’s‘ bl - (B) only alkenes

__ (C) only alkynes - = = (D) both alkenes. and cycloalkanes

a?quw\wﬁﬁssﬁmmﬁfww ,
(A) WW sk (@) mmrr@rwaﬁﬁ
(©) WW i (D) Wﬁﬁﬂtﬂ\_

i e e o e, i i, e st
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The product ‘P’ in the reactlon CH CONH -+ PCl ST ‘P’qs

: _CH CONH +PCl a‘P’ﬁWﬁWﬁW@"W@?H

| (A) CH3COCI '. . S (B')_CHCN

43 | |
..(A) 1soe1ectr1cP01nt S . (B) " PH=0 Tl

Zw1tter ionic form of glycme ex1sts at

@ W@@ﬁ'ﬁt@ e  ® pH=0

44,
smell of wmter green The compound ‘X’ is :

Heatlng a Imxture of compound X’ and methanoI in presence of catﬁlync H SO4 gave  -

@A) succmlc ac1d :., ' " e (B) benzmc acxd" 3'

: (C) sahcyhc a01d _._‘ e (D) cmnannc_ acld:

| 'ﬁm X m\ ﬁrﬁrm?«r sto4 Wﬂﬂ‘o‘c*ﬂ %ﬂfi%c@ Tes W @i“ﬁm @ﬂ (wmter green)

45

wﬁmmmmﬁmfﬁw

<cy,wmamn%¢ﬁmne;;a..; @ ffwwes

The ortho/p__ dlrectlng group among the followmg is

o WW%?WW/W (ortho/nara) ﬁpﬁﬁsqmﬁ%‘a’a

(A) —COCH L c T (B): ""—C.z

ek e "<D>a+NHcocH3 i

: '.:;JENPAS(UQZOZ_I@C) R P R R T R R A A B




46.

47,

48.

49,

50..

: In an 1sotherrnal expansmn of an 1dea1 gas, Whlch one of the followmg 1s correct ‘? i '_
' (A) AU—O et (B)- AH>0 (C) AS>0 (D) AS<0
What volume ratio of 2M and. 6M solutions of HCl is to be rmxed to. prepare a 3M HCI

JENPAS(UG) 2021

Number of moles- of H (o} formed ‘Wwhen 25 rnl of 0; l M HN. solutlon is completely" o
neutralised by NaOHis. .7 . . L R N | 1 |
T4 25 ml 0.1 M HNO, EacrNaOwavﬁ emﬁow wewﬂwmmwm‘ ;

@A) 25x104 @®) 25x10° _'('(-:)452.5 02 (D)'.' 25 % 1071

In the reactzon, 28202 + L - S 0¥ + 217, the equ1valent welght of Na28203;
| (molecular we1ght- M) i is equal to ' = ;

28,01 +L, > 8, O w31 ﬁﬁFﬂﬁC@NazSO (Gnﬂﬁasow M) uqawms—mm

R 1 I i

Whlch of the followmg is true fora first order reaction, on doublmg the concentratmn of :
the reactant ? ' :

(A) Rate constant is doubled (B) Half -life i 1s halved

(C)  Activation’ energy is lowered L (D) Rate of the react1on is doubled

a3l aw-mﬁﬁﬂmﬁm mﬁeqws@ﬁmmﬂ%ﬁm?

(A) ﬁmmmwﬁwm . ® mwm _
©) Wﬁrmmcmﬁﬁwm " _(D)_m_mﬁwm& ’

solution ? Ignore the change i in volume due to m1x1ng

',wf‘é‘sMchwa‘o%cw ZMﬂ?\ﬁMHCIW‘ﬁ??ﬁWWﬂWWW? "

MWWWWMWI | | :
A) 1: 2. @il e © 3:1 '_ . D) -

R L T o
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