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(Bocklet Number)
i

w's

'

Duration : 90 Minutes No. of Questions : 50 "~ Full Marks : 100
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INSTRUCTIONS

1. All questions are of objective type having four answer options for each. Only one option is
correct, Correct answer will carry full marks 2. In case of incorrect answer or any
combination of more than one answer, % mark will be deducted.

2.  Questions must be answered on OMR sheet by darkening the appropriate bubble marked
A, B, CorD, ' i

8. Use only Black/Blue ink ball point pen to mark the answer by complete filling up of
the respective bubbles.

4. Mark the answers only in the space provided. Do not make any stray mark on the OMR
sheet.

5. Write question booklet number and your roll number carefully in the specified locations
of the OMR Sheet. Also fill appropriate bubbles.

6. Write your name (in block letter), name of the examination centre and put }our signature
(as is appeared in Admit Card) in appropriate boxes in the OMR Sheet.

7. The OMR Sheet iz liable to become invalid if there is any mistake in filling the correct
bubbles for question booklet number/roll number or if there is any discrepancy in the
name/signature of the dandidate, name of the examination centre. The OMR Sheet may
also become invalid due to folding or putting stray marks on it or any damage to it. The
consequence of such invalidation due to incorrect marking or careless handling by the
candidate will be sole responsibility of candidate.

8. Candidates are not allowed to carry any written or printed material, calculator, pen,
docu- pen, log table, wristwatch, any communication device like mobile phones, bluetooth
devices etc. inside the examination hall. Any candidate found with such prohibited items
will be reported against and his/her candidature will be summarily cancelled.

9. Rough work must be done on the question booklet itself. Additional blank pages are
given in the question booklet for rough work. _ ;

10. Hand over the OMR Sheet to the invigilator before leaving the Examination Hall.

11. This hooklet contains questions in both English and Bengali. Necessary care and
precaution were taken while framing the Bengali version. However, if any
discrepancy(ies) isfare found between the two versions, the information provided in the
English version will stand and will be treated as final.

12. Candidates are allowed to take the Question Booklet after examination is over. :
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Signature of the Candidate :
(as in Admit Card)

Signature of the Invigilator :
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1. Ifx+l=5thentheﬁalueof x3+——1- -5 :c2+i +5 1is
i ' x® x>

s _ _
zr%x+;=5qnw (x3+%]—5[x2+i2—J+5 97 qi7 @
E: S\ X x ;

i mt i ® s
© b Lo
e ]
2. If o, ®® are imaginary rﬁots of unity, then the value of
(1 — ® + oH)7+ (1 +0-w?)’is
1 97 FEfaT oy o © coz_‘-it?T (1-o0+ @27 + (1 +'0:1;-— @2)7 qg A9 2
(A) 128 ' B) -128

©) 64 e D) 64

3. If a polygon has 54 diagohals then the number of sides of the polygon is

TR IRGUST IR TN 54 20T O A1 e 7

A) 6 | B (B 12
© 11 8 D) 9
Che./Phy./Geo. 3% : 3
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4.  If the coefficient of x?2 and :x;3 in the bhinomial expansmn of (3 + kx)g are equal
then the value of k is :

(3 + kx)? 97 [ABMOTS &2 @ 3 q7 751 1 2T k 97 71 T

@ e , | (B) 8/7
| SERO(ONTRD et ) 17
: |
i 105 5 85
. : 2 2
: 13 i
5. Thevalueof | 4 — 9 | is *
sl L
= 2 2
(A) positive non-integer (B) positive integer
©) o (D) negative integer
L
2 2
1 % 9 | gwu
adig gl
% 2
(&) S AT T4 (B) AP #{eforeayst
@ o (D) el Sy
2
% 6. If Aisasquare matrix such that det(A) = 2 then for any positive i_nt-ege.r n, the
; value of det(An) is
A G375 TG 932 det(A) = 2. (7 T RATHT 7R n 97 S det(An) =
(A) 22n : (B) 20
(@N=2 (D) 2n
e s o R e e T 3 i B ﬂ ;
#, Che./Phy./Geo. | 4 ; 1o o
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7. Thelinelx+ my+n= 0 is normal to the hyperbola f’é’“'?g:l it
=Y

; . 2 2 il
Ix + my + n = 0 FIERIT x—zui—zzmami‘mﬁmuﬁ
i a

a2 b =(32+b2)2

as : bé =(a2+b2)2'

. ?gm-mQ n? ) ZT+m2 n?
. a - m? la?+b? i e n?
© = = D
2 b2 n? a2 b2 ( 2 2)2
a“+b

8. The equation of a straight line through the intersection of the lines x — 2y = 1
and x + 3y = 2 and parallel to 3x + 4y = 0 is
x— 2y =193 x + 3y = 2 FAETAY AWF TN 928 3x + 4y = 0 TR HIGAET
ST AN ZE '
(A) 3x+4y+5=0 - (B) 3x+4y-9=0
(C) Sx+4y+9=0 - (D) 8x+4y-5=0

%% +4

9. The value of_[ -
x*+16

dx 1s

2
I t4 i QANATE

(B) —= tgﬁ

(©)

+C

+cC

1
2 2.2 2%
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The number of subset of {1, 2, 3,"...9} containing atleast one odd number is

10.
{1, 2, 3, ...0} BT & TS GG [RTSIS FLAT YRFCI G TATIGA AT 7
@l ' By 3%
(C) 496 (D) 512
: -
: - = dt Sk
11. The equatlzon of tangent to the curve y = j \{——?‘1‘ atx=1is
x2
x3
2 Qodt
y= f Jei1 6FT x = 1 Rre =ifrea Afliead 23
x2
@) y=\Bz+1 B) y=+Bx-1
© x=\2y+1 D) x=+2y-1
12. If one root of the equation x2—x+3é=0is double of one root of x2 —x +a =0
(a=0)thena= |
X2 — x + 3a = 0 FHRCH 6 T 42 — x + a = 0 FNFAEL G NS BT AT a
GF N9 309 (a = 0)
@ 2 - ® 3
© -2 @) -3
; . I [ o
Che./Phy./Geo. B 1 = =]
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18. How many number of digits are there in 298 (Given that log;g2= 0.301-03)" ?
298 STYAIbTS ST AT 2 (logy,2 = 0.30108) 2

(A) 98 SR (B) 99

() 30 L 5 (D) '.29

14, Letf:R — R be defined as @) =x | x|, which of the following is correct ?
(A) fis only onto
(B) fis only one-to-one
(C) fis neither onto nor one-to-one
D) : [ is bijective |
CWAROR @MW) =2 | « |, SR Fiwss el B 727 2
(A) [ ga Soifaftae
(B) [ G G
(C) fat3s @ Coifafbad @mits 7

D) fItTT S Cofafdad

sin"}(3-x) .

15. The domain of the function f(x) = 18
_ ‘ log(lx|-2)

=1, :
fx) = MWWW@W:@

log(|x|-2)
@) [2,4-{2,3 B) [3,4]
(©) [2, %) (D) (0, -3) U [2, )
Che./Phy./Geo. 7 -
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1 St
16. f sin (Qtan'l 1'1“’ ]dx =
: : \il— X
O .

e

(A) (B)

@ |2

D) =

o2

(©

R = R

17. Iff@) = lx-31 + |a- 41 then () is
(A) differentiable atx=3 |
(B) differentiable at x = 4
(C) differentiable everywhere m ~exceptatx=3 and 4
| (D) not differenﬁi—ablé for atleast.one point other than x = 3 and 4

f@) = lx—8] + [x— 4] ST

(&) x= 3 R o @l

(B) == 4 Rre =TT Q@19

L

(C) x=38x=470 FWEINIBI . 97 S ST QI

(D) x=38x=4 RO TS GF 500 ST 7 |

Che./Phy./Geo. i 8 | .u.
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18, The solution of the differential equation -

(1+x)ydx+(1—-y)xdy=0bexy=Af, thenf=
(1+2) y de+ (1 —y) x dy = 0 S[qPeT AP T xy = Af 0 f =
(A) ex*y " (B) e*-¥
(€) e =g | . D) ex

Where A is a constant. / Y A 93fG g39

uE s
19. If fix) = lim 22 ;’ ,512“

2. .
and J 4x f(x) dx = ¢(x) + ¢, then d(x) =
yoxr yé-x

.2 . 9
_ 1. Sin“y-sin“x
A b

EER f 4x f(x),dx = ¢(x) + ¢ WO o(x) =
=X y - X

(A) cos2x (B) 2 cos 2x

(C) —cos2x (D) -2 cos 2x

20. cosl 8zt — 8x2+ 1) = - : i
(A) 4cos1lx ‘
(B) 4sin-lx
- (©) cost 4x

(D) 4coslx+sinlzx

Che./Phy./Geo. 9 B
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The coefficient of viscosity () of a "l'iqu:id ‘varies with temperature (T) 48
= _

(1+BT)

; where o, ﬁ and y are constants for a partlcular 11qu1d The

dlmensmns of o and [3 are respectively -

,wwﬁ

@rﬂmm(Tnﬁtsmmvﬁwwﬁa@m— o BT)‘

b:ﬂ1mﬁ%mwa,ﬁwymw|,a@-ﬂ_lq§wmw
(4) MIL?T2T0
B) ML1TOT
(€) MLZTO, T

® ML1T T

A unit vector coplanar with T4+ 3\ + ok and i + 23'\ + & and pe_rﬁendicular to

'?+?+ﬁm

G+ 5+ 2@ (4 + 2] + k) — g @R e e (3 + T + ) redee s

Waw_cﬁaﬁv‘m
A : 1A .
@ 7-& | ® 0-H
© ﬁ G+hy | O+
: 1 : 2 .I." 'E
Che./Phy./Geo. - 10 = 8]
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23. A particle is thrown with initidl speed u at an angle 8 with the horizontal. It

follows a parabolic path as shown in the figure. Which of the following

represents the speed time graph along x axis and y axis ?

%maﬁwmwwﬁwmemummﬁ|wﬁmﬁ
wﬁmwuﬁa@mmmwmﬁwﬁaxmywmw&mﬂw
crfsas 361 s 2

Y
u
B.
. > x
Voa Vep . '
' >t \/ >t
(A). Wi ; B) Voh
\/ >t >t
Vea 3 _ vwv\
’ »t ¢ : : >t
@ = Dy

Che./Phy./Geo. ' 11 e @g



24

25!

26.

PUBDET-2024

A particle of mass 2 kg moves along X- .axis in a potential field

V(x) = 4¢ {——}——i} J/kg, where € 15 a constant. If the total mechamcal energy
X X

of the particle 1s 2e joule, then the maximum speed of the particle be (in m/s)

' zkgmaﬁﬁwawa) = 4¢ { 1 ——}Jfkgﬁiﬁm?— & (L SiTee,
@A & GG HIF Wﬁﬁwﬁacmﬁm%ﬁ'f— zswﬁa,@ﬁmaﬁrﬁaw
TARSTe! 2 (/s STCT)

@ f3e | ® 2V

© e D) 0

A particle of mass m is moving with a constant velocity v = Vo £y along the
straight line y =y (o # 0) in x — ¥ plane. The angular momentum of the
particle about the origin is always

TS T TR ¥ = vy & B & — y ST y = vy (v = 0) FHETAT AR ST |
SR R ACTF FNBa R ST T —

(A) O : (B) m vDyOf:

© mveyel - D) —m voyok

A steel ball of mass m falls through a viscous 1iquid with terminal velocity YT'-

If a steel ball of mass m/8 falls through the same liquid then the terminal

velocity of the ball will be

quﬁ%ﬁm@:mwm@aﬁmqﬁwwﬁs@iﬁmﬁwl
ﬁmfswqﬁmwaﬁwmwmmwwﬁaa@ﬁ
@5 @ _

(A) vp (B) 4wy

N VL'
© 7 ® -
T : T geox '1 ] SR
Che./Phy./Geo. 12 B O
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27. In the following PV diagram two adiabatic curves cut two isothermal curves at’

temperature T; and T5. Which of the following is true ?

fioss PV fbua 5f5 waver erafa Gt 9ft o e @ (1, 932 T, B9
@ PER | ST @iHAlG ey ? ' | _ |

e FD

@A) V,T;=V,T, ' - B W =V.T,
(©) V,Vy=V,V, _ D) VV,=V,V,

28. A double convex lens has two surfaces of equal radii R and refractive index 1_.5.

Then the focal length of the lens is

qﬁmw@aﬁiﬁwm_mﬂmmm | @GR GRTeT qEe

E
(&) f=Ri2 - ® f=R
€ f=-R g @) f=2R -
Che JPhy.JGeo. . 13 £ Tl Wﬁ; o
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'29. Electric current in a circuit is given by i = ip t/r for some time. The r.m.s.

current for the period t =0 to t is

. ﬁ?gwwaﬁaﬁms@aminomﬁﬁ|mt=0cﬁm':qam

L : r.m.s. @F@Qm NE R

E (A) ig2 o2 . . (B) ‘it
E Eita ip
7 (©) i3 (D) 2

30. An infinite number of positive and negative charges of equal magnitude are
placed alternatively at equal distances along an infinite line as shown in the
figure. If the potential energy of the charge. system is U = d then the value of
kis
oSy AR ST G \S WD S GFIETST (alternatively) WaCy

ﬁﬁwﬁnmwmwm (ﬁxqeﬁﬁf@) w%wwmwmﬁf‘mﬁas

: kq?
U=kd 2N ©OIR(A k 99 qi 509

T e
Sy e

——

1 ' : 21n 2
s 47e, : =B dng,
2In 2 '
(C) dne, (D) 0
Che./Phy./Geo. : 14 : e (=)
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In a;":given circuit with steady current, the potentié.l drop across the capacitor C
will be ' '

iz ofte aqIpreE ave I6AITe 17T C 97 7 AT eq 2Ten 26

32.

33.

o

| W

Vi (1€

1 RS

R

2V: AN
TR ® o
<C 2V : ' D) V

In an interference experiment two coherent sources have amplitude ratio n.
The ratio of intensities of maxima and minima in the interference pattern is

qﬁaﬁ%mﬁ%mmsﬁm@qmwﬁmmwmn Hm“@sm
AT T 8 WD 5113 e SISl TS 76 ?

Fops ma TR e e

= [rJ = ® (23]

; \2 2

' n-1 n+1 Sy

(C? (n+1 J _ ' ‘ @) (n_—f} ‘

The ratio of maximum waveleng{h of Lymann series to that of Balmer series of
H-atomis

Lymann T Aoy asoafd W% Balmer &4 Aoy SamEsa L Dglis]
(H-atom €F Gie)) T¥© ?

%y 5/32 ' B) 527

©) 3/16 | D) 38
Che./Phy./Geo. 15 i O
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34, Consider the circuit with two Si— diodes as shown in figure.

In the circuit V; and V, are two 1deal voltmeters. The reading of V, and V2 will

be
= gft Si — diodes 18T GFE TGN T TAE | IEATS V, xs'vzqﬁ-"wwf

CSFORGIE | V; 8V, (© #1530 —

. £
Y2
; Z
g Dy Ds
|
10V 1k @V
@) Vi=0, V,=10V (B) V,=93V, V,=0.7V
@) V=N 07 D) V=93V, V;=0
35. Two particles of mass m and 3m have equal kinetic energy. The ratio of their
_de Broglie wavelength is '
76 m S 3m SR PR oife1fes [@Wrﬂ%aﬁ@awﬁmﬁwﬂ@m—
(A) \f.:i : B) 3:1
(@) 1:4/3 D) 1:3
36. IUPAC name of isopentyl neopentyl ketone is
= SIREIRGIRE ST ITEiEe R IUPAC At g'a .
(A) 2, 6- dimethylnonan -5- one
(B) 2,2, 7- trimethyloctan -4- one
(C) 2,2, 6- trimethyloctan -4- one
D) 2, 2, 6 - trimethyl -4- octanone
< . ML 'E ""“""""‘"-‘“'-“’"""
Che./Phy./Geo. 16 [ . aEl
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37. Most contributing canonical structure is

1R ST L= S 26 —
HsCO \ o
(A) ¢ -~ CH = CH,
(CHy),N/
H,CO | 4 g
@) . . C=CH- CH,
(CH,),N
H,C0 -
© o e en-en
(CHy,N / -
HoCO
(D) C- CH=CH,
CHy,N /7

38. JandKin thelfollow.ing conversion are

Propan-2-ol (J) @ AlOs, 8 3 K

@) BoHg
@i NaOH,H, 0,

(A) functional group isomers
(B) identical molecules
(C) chain isomers

(D) positional isomers

s wereatee J 93e K 56

cepr- 2o (3) _0ALOLA
i) BeHg
aii) NaOH,H, 0,

(A) T oS TRER
(©) slerore TR

Che./Phy./Geo.

17 : ' A =
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- 39. A hydrocarbon (X) on ozonolysis gives two carbonyl comp;ounds. The mixture of
the above carbonyls on treatment with 50% aqueous NaOH solution followed
by acidification produces formic acid and benzyl alcohol. The hydrocarbon (X)

is
(A) Phenylacetylené . (B) Ethylbenzene
(C). Phenylethylene - (D) Stilbene

W@)%@Mﬂ%ﬁwﬁ%mﬁmﬁﬁa@ﬂ@eﬁmlﬁmﬁa
GG 50% SR NaOH &¥eid A [isatg «ita orfiige sam e oo ¢
QGRS SR O | FRGFEAT (X) T

&) RemEsreniitem - (B) RIRARIET
(C) ReniZerRfifer _ (D) e

5
§

40. Proper sequence of reactions to be performed for conversions of the following
will be '
CH,CH,CHj4

0=l

- (A) i Friedel — Crafts acylation ii. N1tlat10n 111, Clemmensen reduction
(B) i. Friedel — Crafts acylation ii. Clemmensen reduction iii. Nitration
(C) 1. Nitration ii. Friedel — Craft acylation iii. Clemmensen reduction
(D) 1i. Nitration ii. Friedel — Craft alkylation

e Ferwaia sy Afbe Ry 21 -
~ CH,CH,CH,4
% NO,
& (A) i RS- STIRET i, TREE iii. I KSTE

B) i, RrTSeT-TIE SPTRE ii. G RS i, ARG
(C). 1. TRCHTH ii. fEPCGeT-Zy1eG SPTIRCETIA ifi. o et
M) i TRG ii. fFroa-@yrg epERery

Che./Phy./Geo. 18 - | %ﬁz o

———— e = e e e ————




e

PUBDET-2024

41. For the molecules “OH,, OF, and OCl,, the'correct order for increasing
ZX-0-X(°) (where X = H, F and C! respectwely) 18
OH,, OF, 432 OCl, &9 @7 af¥fs ~ X _ O -X (%) orpidt, s Reymift zgem —
(T X = H, F 438 CL I0) '
(A) OH,> OF, > ocl, (B) OF,>OH, > 0Cl,
(©) 0Cl,>OH, > OF, @) OF,> 00, > OH,

42. The number of lone pairs of electron on the central atom of I, jon is —

I;Wﬁ@ﬂmﬁzmi‘ﬁﬁammw
Ay me
© 12 =)

43. Acid that shows only reducing property among the foIlowmg ozq, acids is

(A) Caro’s acid (HySOg)

(B) Hypochlorous acid (HOCI)
(©) Sulfurous acid (H,S0,)

(D) Hypophosphorous acid (H,P0,) _

Frmferfs e e s el qmema frorse o ora 2
A _W’%‘T@Jﬁm(stos)

(B) TP wifdte (HOCY)

(é) ARG SRS (H,S0,)

D) RRCTEAPT SRS (H,PO,)

Che./Phy./Geo. 19 %ﬁ o
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44, Addition of solid Aluminium hydroxide to a dil.NaOH solution at room
temperature causes

i (A) an increase in alkalinity of the solution
; (B) a decrease in alkalinity of the solution
(C) " no change in alkalinity of the solution

(D) an abrupt precipitation of metallic alumlmum

'WWW@ﬁWNaOHWWWqﬁﬁWWWHWW
)

() wFweE wiEeT 3

(B) TR FIFHST I A |

(©) EETE WS G AR 7@ A

D) SRS e SHERNRRIGH SiH:THe A

..\n‘l'lr-

|

'45. Atomic numbers of the following fictitious elements are given below in
! parentheses : ;
~ P(57), Q(34), R(47), S(12), T(54)
| ; ~ Identify the correct answer from the following statements :
(A) P and T are both alkaline earth metals.
. (®) R and P are both lanthanide metals.
| : (C) R and P are d-block elements.
I (M) S and T are alkaline earth metals.

fotsa g Olieresfer SIAIGERaIRT IMATT N0H CTeA =g :

P(57), Q(34), R(47), S(12), T(54)
Tesa Fqfosfr e 13 Tur s 74

() PGTWWW| |
(B) R &P Gew3 (lanthanide) &g |
(C) ReP@mid-sﬁssm;i _
(D) SeT@wim%mﬂwl

Che.!Phy.!Geo. _ 20 : [ ' 8]
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46. Which stationary state of Be3+ has the radius equal to that of the ground state

47,

48.

of H-atom ?

Beawaﬁsmﬁrﬁ?wmmﬂmwwqammmnﬁwv

@ 5 e ® 4

s | ' ) 2

For a cell redction E"ce'“ < 0 then identify the correct statement for AGP and

Keq of the reaction

ﬂﬁﬁﬂmﬁ%mmﬁwﬂ<0w ﬁ%mﬁ—at}*’ 932 K,, Fo0E
ﬂﬁas‘q'wﬁ%f%@w

@) AG°<0,K <1 = B) AG <0, K, >1

(© AG°>0,K, =1 D) AG®>0,K, <1

The rise in boiling point of a solutlon containing 1.8 g glucose in 100 g of

solvent i 18 0.1° C. The molal elevation constant of the liquid is

1.8 g_m-loo gm%'W&mWﬁﬁG.lﬂ (0]
@wacmm@aﬂ:rm

.(A) 1.0 S0(B) 2.0

© 3.0 ' D) 2.5

Che/Phy./Geo. = 21 | ﬁg- o



PUBDET-2024
49. Which of the fbllowing is a correct option for free expansion of an ideal gas

under adiabatic condition ?

a7 e T FASAR TS Te e S T | FERTeT o e
@) q=0,AT=0,w=0

B) q=0,AT=0,w=0"

iy | w‘“"‘“"""'m"u'

(C) q=0,AT<0,w#0

(D) q=0,AT#0,w=0

50. At atmospheric pressure, you allow a substance to vaporize. The enthalpy of

- vaporization (AH,,,) and the entropy of vaporization (AS,,,) are 35 kJ - mol-?

and 80 J - mol-1 - K-1 respectively. The temperature of the vapour is given by

. W%W,Wﬂﬁqﬁmmmﬁmﬁlﬁmﬁsqw

SIS (AH,,,) 9% ARG RS IFTH 35 kd - mol-! ¥ 80 J - mol-1 - K- |

- qEGA T SN T —
f?\ (A) 3765K
% (B) 437.5K
L (C) 4275K
(D) 410K
Che./Phy./Geo. | ; 22 : "l'u-?: —--~;
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Paper-VII

Subject : Physics, Chemistry, Mathematics
for admissionin
Chemistry/Physics/Geology

Wboﬁﬁﬁ' _ cM i eo® 4315 : 300

o S -

L ﬁmﬂmmmmmmaﬁsﬁmmmmmmw

T g @ T | AT Ser BT I 2 WE M| T T i FAC

e GSIHT Bue Bfre Fae 1% TWa F0l AE |

OMR *I@ A, B, C, D fifere A= =t waib 57 Ted e T3 |

OMR *T@ Tex e eqwa FE A N Ferd 76 #TTT T GIRE FI |

OMR *@ A2 91 2Iel SR LS8 T wiel AT ) '

OMR *@ S B peem T4 G fes @A 778 oS ARISR L s

(@ TR AT TSR AF IS T

6. OMR “@ RfEE 3 frerg AW @ *FFerad AW [ @ 9 WEre (Admit
Card 4 TERS) 98 TS A | . '

7. oPIeNER TEE T G A OF R WUkl Ue T OSAG T, sAFAT A0,
ARFECET W [ A @ T A TG Ao F0H WO A | OMR
ot S T [ OOE THTF A ASHS A A WS AR | AR @2
@ O < TSR O Suedd e TE «FwE AAwd ek o e
Wi AR | "y

g IR THN I (I EEE SERERT M@, WEEEnS, HWITEE, AANGL,
Zofy, @ART, gF A D @R Sl e SO oFRTE S A A
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