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allowed.

For each question for which a wrong answer/more than one answer has been given by the candidates,
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You should not remove or tear off any sheet from the Question Booklet. You are not allowed to take this
Question Booklet and the Answer Sheet out of the Examination Hall during the examination. After the
examination has concluded, you must hand over your Answer Sheet to the Invigilator.
Thereafter, you are permitted to take away the Question Booklet with you.

Failure to comply with any of the above instructions will render you liable to such action or penalty as the
Commission may decide at their discretion.

Candidates must assure before leaving the Examination Hall that their Answer Sheets will be kept in
Self Adhesive LDPE Bag and completely packed/sealed in their presence.
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1.  Which of the following represents the 4.

first electron affinity of chlorine?
(A) Cl(g)+e” —»CI*(g)
B) Clig)—>Cl'(g)+e”

(€) Cly(g)—2Clg)

(D) Cl(g)+e —Cl(g)

2. A solution has a 1 : 4 mole ratio of &'.
pentane to hexane. The vapour

pressures of the pure hydrocarbons at
20°C are 440 mm Hg for pentane and
120 mm Hg for hexane. What is the
mole fraction of pentane in the vapour

phase? <
(A) 0478 ks
(B) 0.549
(C) 0.789 s
D) 0.200

3. If the standard reduction potentials

(E) of the divalent ions are as follows:

X*:-1.46V; Y*:-036V;

Z*:40.15V; W¥:-1.24V 7.

Which one of the following elements
will most readily displace Z from its
aqueous salt solution?

@ Y N
®) W
© Z
® X
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56 L of oxygen gas at NTP is
equivalent to :

)
®)
©
@)

% mole
% mole

% mole

1 mole

What is the reason for the irregular
electronic configurations of Cr and Cu?

A)
®)

©
D)

Instability of half-filled orbitals

Stability of half-filled and fully
filled d orbitals

Completely filled 4p orbitals

Large energy gap between 3d
and 4s orbitals

The anomalously low melting points of
Mn and Te¢, compared to other d-block
elements in their series, are best

explained by :

(A) Irregular metallic bonding due to
half-filled d-orbitals

(B) High enthalpy of atomisation

(C) Extensive metal-metal bonding

(D) Lanthanoid contraction

The nearly constant atomic radii
between the 4d and 5d series is mainly

due to :

(A) Lanthanoid contraction

(B) Effective nuclear charge
decreases

(C) Metal-metal bonding in 5d
elements

(D) Increased shielding effect in 5d
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@) CI'(g)+e” > Cl*(g)
B) Cl(g)—>Cl'(g)+e”
(€) Cly(g) —>2Cl(g)

D) Cl(g)+e" - CI (g)

U faera ®§ U= 3R g 1 Hi U
1: 42 20°C W I & 99 W fi‘};'ﬁr
440 mm Hg 37T 8989 %1 120 mm Hg 81

IST STSEAT H Y=o T WIS 3 T BT
(A) 0.478
B) 0.549

(C) 0.789
(D) 0.200

Ife Frefafes =r fegash oml % fae

wHe o= fave (B feg m E

X*:-146V; Y*:-0.36 V;
734015V ; W :-1.24V

i § W T Z B o wd O

e 9 ged e wear @ fawenfuq
HUM?

@A) Y
B)
©)
O X

N
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4.

NTP (8@ @M 3R €@) W 5.6 L
o 9 fohash qo9 272

A) 129

(B) 149

(C) 1/8 ¥

®) 149

Cr 3R Cu & @MW sARS fo=ma
T HI0T T8 7?

(A)  FE-qui wanad H R

(B) 3rd-got 3 gt T A W 4w B
feoman

(C) 9o &9 ¥ 9l 4p HET

(D) 3d 3R 4s FHaA & =¥ TS FA
31'3-( ;

Mn 3R Tc i g@en § 3= -t qi

# go # faem fag omea w9 =

qd 87

(A) FE-qu d-wE F HRO arfeaeh
ey o st

(B) 3= AT Tt

(C) «rg-4Tg 99 1 fowr

(D) HEE HFaA

4d 3 5d FEenaT * d= ] Brenet
H ST G 1 ST B B

(A) ATES HH
(B) e AR A °§ wHt
(C) 5dde ¥ urg-urg 99
(D) 5d ¥ 3= Sifeen ywE
[ P.T.O.



10.

11.

What type of compound is formed
when an aldehyde reacts with two
equivalents of alcohol in dry HCI1?

(A) Acetal

(B) Ether

(C) Carboxylic acid
(D) Hemiacetal

Which reagent converts p-fluorotoluene
to p-fluorobenzaldehyde?

(A) CrO4in acetic anhydride,

followed by H,0*
B) CrO,Cl,
(C) H,/Pd —
(D) PCC

“" 14.

Which condition is essential for
carrying out the Grignard reagent
reaction?
(A) Aqueous medium ~
(B) Dry ether
(C) Alcoholic solution
(D) Moist ether

Which reaction converts alkyl halides
into alkanes with double the number
of carbon atoms?

(A) Wurtz reaction P
(B) Finkelstein reaction
©
(D) Friedel-Crafts reaction

Corey-House synthesis e
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12.

15.

Haloarenes are less reactive towards

nucleophilic substitution than

haloalkanes due to

(A) Resonance and double bond
character in C - Cl

(B) More electronegative halogen

(C) Solubility in water

(D) Longer bond length

Which position of the -NO, group

activates chlorobenzene towards

nucleophilic substitution?

(A) Ortho

(B) Both Ortho and Para
(C) Para

(D) Meta

What is the name of the reaction
where alkyl and aryl halides react

with Na in dry ether to from
alkylarenes?

(A) Fittig reaction

(B) Wurtz-Fittig reaction

(C) Friedel-Crafts reaction

(D) Sandmeyer reaction

Which toxic gas is formed when
chloroform is oxidised in the presence
of light and air?

(A) Carbon monoxide
(B) Phosgene

(C) Ozone

(D) Chlorine
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V9 ufeeese f Q1 A st ¥ 3R 12. fFernfeos  fmemm § 0 g,
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(A) CrO, THifeH TREgREe & a1y, 3 <t

fm H,0*
(B) Cr0,Cl,
(C) H,/Pd

(D) PCC

%F fore wi-dt feufy smavass 27
(A) S HIEEH

(B) T N

(C) 3rcEfas foeem

O TER

.' HA-H fulEn scwre &oge AT

HEA T Gl EFESEHEA W qRafdd
HA 87

@A) 3 srffspan

B) Thpaedia arfufsen

(C) HH-g=3d Yy

(D) HEe-shre srfifsean
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15.

BeiteTeR H o § 9 il =i
B &7

(A) WHE 3 C-Cl1H f-aa wey
(B) ferh oo B

(C) & ¥ fyetgan

(D) e 99 wET

FANSSH Bl Ifeeraiibiorns wfeemm %
wfd |fkT & § -NO, Tg 6l FH-d
Teufe weme Bt 27

A) i

(B) 3t 3R ¥ @i

(©) T

(D) ¥

a8 fufsean el seewme 3t whe
2TsE Tifsam 3R g@ 3R # srfufpn o
HCHTSATA ST &, FIT Fagear! 87

(A) Tt srfufsrn

(B) F-efem affen

(C) WhreaA-re rffsrar

(D) dehaw fufsran

e FARBH N TH IR g H Al
H el foman Srar 8, @ ee-H faveft
g gt 87

A) wET AT

(B) WA

(C) =

(D) AR
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17.

- state.

Among the following electronic 18.
transitions in hydrogen and hydrogen-
like ion spectra, which transition

emits light of the longest wavelength?
@A)

n=4 - n=3for Li*

(B) n=4 — n=3for He"
(C) n=5->n=2forH
M) n=2 s n=1forH

Three substances — X, Y and Z — were
tested in a laboratory. The following

observations were made :

Substance X has a very high melting
point of 1600 °C and does not conduct
electricity in either the solid or liquid

Substance Y melts at 650°C and
conducts electricity in both solid and
liquid states.

Substance Z melts at 1418°C, does not
conduct electricity in solid form, but
does conduct in the liquid phase.

Based on these observations, what
type of bonding is most likely present
in each substance?

@A X - Y -
7 — Network covalent

e, 20,
OP!

s

Tonic, Molecular,

B) X - Molecular, Y - Metallic,
7 — Ionic

(C) X - Network covalent, Y -
Metallic, Z — Ionic

(D) X - Network covalent, Y — Ionic,

Z — Metallic
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Consider the equilibrium reaction :

HNO, (aq) = H' (ag) + NO, (aq) :

The acid dissociation constant for this
reaction is Ka = 4.0 x 10 . What is
the approximate per cent ionisation of
1.0 M HNO, in aqueous solution?

(A)  0.020%

(B) 0.040%

©C) 2.0%

(D) 0.00040%

The reaction below represents an
elementary step in a chemical
process :

2 NOBr(g) —» 2 NO(g) + Br,(g)

Which of the following is the correct
rate law expression for this elementary
step?

(A) Rate = k[NOBr]
(B) Rate = k[NOBrJ
(C) Rate = k[NOJ[Br,]
(D) Rate = k/[NOBr[*

At 400 K, methanol is completely
vaporised, producing a pressure of
0.30 atm. If the same experiment is
repeated using half the mass of
CH;O0H, what will be the pressure in

the vessel at 400 K?

(A) 0.30 atm
(B) 0.40 atm
(C) 0.60 atm
(D) 0.15 atm
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(A) n=4 - n=3, fattEm smw Li*
& foru

n=4 — n=3,m3ﬂﬂ={He’
% fog
(C) n=5 - n=2 8EeNA (H) % fau
D) n=2 — n=1,gEe~H (H) % foau
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®)

@ gt X, Y 3% Z = vanmmen # whieor

fopan )| Ffefga steetiena fopu o
Tqe X %1 e S5 i (1600°C) B

I T A A 39 AT F 3R A A g9

e # fega wanfea s )

wd Y B TeriE 650°C 3 3 7 | -
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e # foga wenfea & @ar, Wy @

SEAT | T 2l

3 THHINEA & IER |, 7= § § wH-a
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A) X - ImEf, Y - 3, Z
BERISE

X - 31, Y - enfedsh, Z - TRt

X-WW,Y‘W’
7 - S

- e

®)
©

D)
7. - Hfcereh
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20.

18. = wgem srfufsen w femm =t : HNO,

19.

(ag) = H' (aq) + NO,” (aq)

39 gfdfsean &1 3 e s (Ka)
4.0x 10™ 2

1.0 M HNO, Fefia foeam # sgehl emm
T e fepat gift 2

A)
(B)
(©)
(5

0.020%
0.040%
2.0%

0.00040%

= mamfre sfufen v wafrs oo =
T B -

2 NOBr(g) — 2 NO(g) + Br,(g)

3 Wi o & fow @@ e gete
1 B ?

(A) & = k[NOBr]
B) @ = k[NOBrJ
(C) T = k[NOF[Br,]

D) @ = k/[INOBrJ

400 K W, CH,0H q{t W& anfoyd gt
0.30 atm <9 I FaT 2] Ife T =W
o & forn s @feRa 59 ") CHL,O0H <t
aEn et 8, @ 400 K W %R H oW
feremn Brm?

A)
B)
©

)

0.30 atm
0.40 atm
0.60 atm

0.15 atm

[ P.T.O.



22.

23.

When an aliphatic amine is subjected

to Lassaigne’s test, which of the _.

following compounds is formed?

(A) NaNO,

B) NaCN o
(C) NaN, :
(D) NaNH,

Which of the following statement is

correct?

(A) Uracil is a purine nucleobase

(B) Natural fatty acids have an odd
number of carbon atoms

(C) The reaction of (D)-glucose
with Ca(OH): gives a
mixture containing (D)-fructose,
(D)-mannose and (D)-glucose

D) Thé secondary structure of a

the

number and type of amino acid

polypeptide describes

residues

g

One litre of a buffer solution contains
0.004 mole of acetic acid (pK, =4.76)

and 0.4 mole of sodium acetate. What

is the pH of the solution? e
A) 4.76
B) 6.76 —_
©) 7.76
D) 2.76
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24.

Two reversible reactions are given :

Reaction 1 S0,(g)+ ¥% 0,(g) =

SO,(g), with equilibrium constant K,

Reaction 2 : SO,(g) = SO,(g) +

1% 0,(g), with equilibrium constant
K,

What is the

between K, and K,?

correct relationship

A K,=K,

B 1/K,= 2(K1)
©) 1/K,=K,
D) K2 = (Kl )2

Which of the following statements is
correct according to molecular orbital

theory?

(A) He,is stable, but He®'is not

expected to exist

(B) Bond strength of N, is the

maximum among homonuclear

diatomic molecules

The order of molecular orbital

©

energies in F, is:
7n2p, =7n2p, <02p,

D)

Be, is a stable molecule
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O
(Lassaigne’s test) & 37efi fopan wmar 8,
A Fe § @ Fa-an Afies a9 27
(A) NaNo,
(B) NaCN
(C) NaN,

D) NaNH,

22. Tafafga § @ <9 o s od &2
(A) RESA (Uracil) & A IfeeEmg
?

B) vpfas H sy § fowm wenm
(odd number) % HTa QAT B &

(C) (D) # Ca(OH), & TI
A & O)FRw, O)FW
3 D) w R T A E
(D) T uiciuergs 6t fodfes g

3R YRR = guid &

23. % o IR e #§ 0.004 W wifew
A (pK, =4.76) 3 0.4 @i wifeTm
wHie ufRra B 38 faeEm &1 pH @
grm?

A) 4.76
B) 6.76
€) 17.76
D) 2.76
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21. v« frdt Wi T =1 Some whew 24.

25.

2 "qfom sfrfseand & wé

TR 1: S0,(g)+ ¥ 0,(g) =

S0,(g), foer wwgea frais ® K,

Ffufsrn 2 SO,(g) = SO,(g) +

% 0,(g) Foae aage fradi 8 K,
K, 3 K, % #= w&t gey FH-91 27
A K,=K,

B) 1/K,=2(K,)

€ 1/K,=K,

D) K,=(K)

o wehm faga (MOT) % 3TER
= o @ | w5y wd R

(A) He, ®rfi 2 wfew, He™
e i g TE H S

(B) wHatiyes fgwofore swpst & N, &
gy gmed ged I1fe 8

(C) F, # onfoas werspi Ht Fot &1

i 7n2p, =7n2p, <02p,

(D) Be, Th wRf 31 @

[P.T.O.



26. Which of the following is the major 29.

product from the dehydration of

2-methyl-1-pentanol?
1 1I 111
A 1

@B) I

(C) All forms in equal amounts

P

O I < 30.

27. Many alkenes exist as cis and trans

isomers, is it easy to convert one

isomer to the other in the presence of

ool

light?

(A) No, as the conversion requires
the breaking of a strong o bond

(B) Yes, as the conversion requires
the breaking of a weak 7 bond

(C) Yes, as the conversion requires
the breaking of a weak o bond

(D) No, as the conversion requires

the breaking of a strong 7 bond

[e—

28. Which of the following is true about

lactose?
OH OH
H 18]
H
HO Hy OH
H OH 32.
H 0 H 0
HO H
H OH
H OH -

(A) It has fewer than 100 stereoisomers

(B) It is a non-reducing sugar

(C) It has a glycoside linkage

(D) It does not have a hemiacetal

09/EFC/M-2025-02(A)/B 10

Which ion is the better nucleophile,
OH™ or NH,

(A) NH;

(B) It is not possible to tell

(C) They are the same

(D) OH"

Where does substitution occur when
nitrobenzene reacts with a hot mixture
of Br, and FeBry?

(A) Ortho

(B) Para

(C) Ortho and para
(D) Meta

What occurs in the propagation steps
of all free radical addition reactions?

(A) A free radical reacts to produce
another free radical

(B) Two free radicals
produce a molecule

react to

(C) A free radical reacts to produce a
carbocation

(D) A molecule reacts to produce two

free radicals

Which of the following contains the
same number of atoms as 4.032 g of
hydrogen atoms?

(A)  6.022 x 10%® moles of H

(B) 6.022 x 10% molecules of H,

© 2 x
of H,

(D) 1 mole of He

(6.022%x10%*) molecules
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09/E

2 1.9eie % g @ FE A & 99 OH- st NH; # & ®N-m 3 ¥R
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A 1I

B) III
(C) uft SUST AT § w9 §

D) 1

30

wE sehH fom ot gm wweE % e §
T S o oy Y oIufefy Foum

BT R?

A)
1 AT geaT B

B)
1 AT g B

©)
1 A gl B

D)
%1 A g B

& Fifs 3% o0 © aoigd o 9y
100 81.

R T

T Wi % e o wEE 1 S

i 27

OH
H OH

(A) 3@ 100 ¥ &7 Bifem gaeeh B9 #
(B) I8 T UIEH THU 2

(C) waH TsHETES forehs g &

(D) wa gfhanfee swm T8 a2
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fFRIEE 77
A)
B)
©)

()

S :ns:;jﬁa‘l:[ ED) Br23ﬁ'{ FeBrB% T
g & arfifren w08 9t 2, @ wfoeemm
e a1 87 ‘

(A) v

B T

(C) 3t 3R T

D) ier

% fera o wfubrast & Wi

=T § 91 BT B ?

(A) TH % Hewa Hfufsrn st & 3R
ZHU i feHA T 2

B) @ % Hewat afulmn =@ € it
I T 8

(C) T % Uewa HAfufspn s & 3R
Teh eI ST &

D) TH (] AuEA w1 & W QW
et sA@T 2

frefafigas & @ fFad 4.032 7w BEEA
TR o SR WA hi HE@A B 7 7

(A) 6.022x 10% 7@ H
B)
©)
)

NH;
I I GWT T8 B
CR:EICE

OH"

6.022 x 10 319 H,

2 x (6.022x10%%) 3 H,
1 9 H,

[ P.T.O.



34.

35.

Which

increases from 3d to 5d transition

of the following properties

metals and leads to more frequent

metal-metal bonding in heavier
elements?

(A) Ionization energy

(B) Enthalpy of atomisation

(C) Shielding effect

(D) Atomic radius

Which transition metal exists in the

+5 oxidation state and is stabilised by

fluorine?
@A Vv
®B) Cr
(C) Fe
(D) Mn

Which of the following best describes

the o -helix structure of a protein?

(A) Sheet-like structure stabilized by

ionic bonds

(B) Right-handed helical

stabilized by hydrogen bonds

coil

(C) Random coiling due to peptide

bond repulsion

(D) Linear chains linked by disulfide

bonds

09/EFC/M-2025-02(A)/B

36.

12

Which reagent is wused in the
Rosenmund  reduction for the
preparation of aldehydes from acyl

chlorides?

(A) Pd/BaSoO,
(B) SnCl,/HCI
(C) DIBAL-H
(D) LiAlH,

Which reagent is used for the selective
reduction of nitriles to aldehydes?

(A) Zn/HCl
(B) DIBAL-H
(C) NaBH,
(D) LiAlH,

In Friedel-Crafts acylation, benzene
reacts with acyl chloride in the
presence of :

(A) FeCl,
B) AlCI,
(C) NaOH
D) ZnCl,

In nucleophilic addition reactions,
aldehydes are generally more reactive
than ketones because :

(A) Aldehydes have less steric
hindrance and are more
electrophilic

(B) Aldehydes form stable
intermediates

(C) Aldehydes contain two alkyl
groups

(D) Aldehydes are more basic
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~~ 87,

=58,

39.

-T{%Tﬁﬁ?ﬁvﬁﬁ

Torme rfifsean o w-wr sfirds swm
BT 87

(A) Pd/BaSO,

(B) SnCl,/HCl

(C) DIBAL-H

(D) LiAlH,

% fore B-an s 9 27

(A) Zn/HCI
(B) DIBAL-H

(C) NaBH,

(D) LiAlH,

FrRv-FTRe THeRE § a9 s o
FAEe 6 wfifsrar § S-u1 I3 5=
fopan e 27

(A) FeCly
(B) AlCI,

(C) NaOH
(D) ZnCl,
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(A) tfoeeres ¥ wW Vi oA T @
3 aiferss sAfRio 2 #

(B) ufcesTss TR werad! S 3

(D) ufeerse fus ey B9 #
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42.
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Propanedioic acid (malonic acid) has a
first dissociation constant (Ka,) of

1.48 x 107 (pKa = 2.83). Based on
inductive effects, which of the
following modifications would increase
its Ka, value (i.e. increase acidity)?

)

Introducing a — CH,NH," group
near one COOH end

(B) Introducing a —CH,COO~ group
near one COOH end

(C) Extending the carbon chain
without adding any substituents

(D) Replacing one COOH group with *

a —CH, group

Consider two compounds :

Compound A : 2, 2-dichloropropanoic
acid (pKa = 1.48)
Compound B : 2-chloropropanoic

acid (pKa = 2.85)

Given the pKa values, identify which
compound has a higher fraction of
dissociated species at pH = 3. e

(A) Compound B has a higher
[A-]/[HA] because its higher
pKa resists protonation better 45.
(B) Both compounds have identical
[A-]/[HA] atpH 3. =
(C) Neither compound dissociates :
significantly at pH 3. .
(D) Compound A has a higher ’ff

[A-]/[HA] because its lower pKa
leads to stronger acidity

In the complex ion [Cr(en),Cl,]", how

many  geometrical isomers are
possible? ——
@ 2 -
® 3 &
© 4 <
O 1

14

Which of the following statements is
true about [PtCl,]* ?

(A) Is paramagnetic

(B) Has square planar geometry
with dsp? hybridization

(C) Can exhibit optical isomerism

(D) Exhibits tetrahedral geometry

Which of the following plots represents
a zero-order reaction?

(A) A straight line when In[A] is
plotted against time

(B) A straight line when 1/[A] 1is
plotted against time

(C) A curved graph when [A] is
plotted against time

(D) A straight line when [A] is
plotted against time

The ionization energies (in kd/mol) of
an unknown element X are given
below : ;

First : 730; Second : 1450; Third : 7700;
Fourth : 10,500

Based on this data, what is the most
likely empirical formula of a compound

formed between element X and
phosphorus (P)?

A X,P

B) X;P,

© XpP,

(D) XP
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41.

42,

TURfE3AIES 3 (Aetiieh 7)1 9gell
R s (Ka,) 1.48 x 10° 8

(eKa =~ 2.83)| $ef@a 99@ (inductive

effects) & MuR ®, F=fafiga 4 4 #5.
o1 HEEE 386 Ka, TH 1 sgrem (sufd O

AT I FETE) ?
(A) W COOH BR % 98 - CH,NH,"
TE I S

(B) T COOH BR % 7@ - CH,CO0"
TE HI AT

(€) foeht ot sreumos = A T wE

G Bl TG

(D) T COOH T # —CH, ¥4g & —
yfeeenfya e ®)

31 Aifirent T fomm Hifvw
AfiTh A : 2,2-SEFAUNNATES 3T
(pKa =~ 1.48)

A B : 2-FA0NATgeh 37+
(pKa = 2.85)

fiT T pKa THI ¥ SR TH I8 TEETT

% pH = 3 W frm Afis d
(dissociated SRl &1 3791 3Afereh BF1?

(A) #fes BH [A-]/[HA] sfs m
FifF 3T pKa s 8 3 I8

WA W aE o H aifus whiy
©70 46,

T 8

21 dfiet # pH 3 ™ [A~]/[HA]
qHH

®)

©
JefisRd FE g

@ A # [A7]/[HA] st &
ifes 3@ pKa #7 8,
atftr e g &

[Cr(en),Cl,]” ¥%a # & fepae safirdi
IS G 87

A 2

®B) 3

€ 4

D) 1

()

09/EFC/M-2025-02(A)/B
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44,

43. F=fafea § @ =8 @ w99 [PtCL, [ %

IR H T B?

(A) ¥§ JIITEHA (paramagnetic) 2
B) 3@® T FHACT (square planar)
AT Bt ' 3R T dsp? Tl
(hydrization) YeRfa @ 8

I8  Af@HA  GWEIEAd  (optical
isomerism) yefdfa &t g 2

©

D) =8 Hﬂ‘ﬁ@ﬂﬂ (tetrahedral) AT
wefda s &

feffgs & & sR- o% yE-Hfe

arfirfshan =1 gaiar &7

(A)  In[A] s THF &1 Hen Wy 0

(B) 1/[A] W T9g H1 Hien W 1%

(C) JA] 99 ¥HT &1 SRR (curved)
T

(D) [A] S99 9T F1 diy WT a6

T FFE ded X H A St
(kd/mol) ¥ f=TER # :

ugell : 730; gEQ : 1450; @l : 7700;
et : 10,500 3 IMHST F IMUR W,
FHEHE (P) 3 d@ X & €= s 9
qifiee w1 wed Wifad  oFwa 93
(empirical formula) ¥ BT ?

A) XP

B) X,P,

(C) X3P4

D) XP

[ P.T.O.
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How does the equilibrium vapour
pressure of C,H,OH (ethanol) at

300 K compare to that of CH,OH

(methanol) at the same temperature?

(A) It is higher because London
dispersion forces are greater in

C,H,OH
B) It is lower because London
dispersion forces are greater in
C,H,OH '
(C) It is lower because there are
more  hydrogen bonds in
C,H,OH

D) It is the same because both
exhibit hydrogen bonding

Which of the following anions is most
likely to have the strongest interaction
with water molecules in an aqueous
solution?

@) I
B) s*
©) Te*
D) F°

For which of the following equilibrium
reactions will the amount of product(s)
at equilibrium increase if the volume
of the reaction vessel is increased at
constant temperature?

(A) 2NO(g) + Oy(g) = 2NO,(g)

(B) N,(g)+0,(g) = 2NO(g)

(C) 2CO(g) = C(s) + CO,(g)

®) PCl(g) = PCl;(g) +Cl,(g)

09/EFC/M-2025-02(A)/B
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In a lab experiment, a student mixes
50.0 mL of 0.100 M AgNO,(aq) with

50.0 mL of 0.100 M NaCl(agq) at
20.0°C in a coffee-cup calorimeter.
After mixing, the final temperature of
the solution is found to be 21.0°C.
What is the enthalpy change (AH) of

. the precipitation reaction below, in

kd/mol of reaction?
Ag*(aq)+Cl (aq) = AgCl(s)

(Assume total mass of the
mixture = 100 g, and specific heat
capacity = 4.2 J/(g. °C))

(A) -0.42 kd/mol .,

(B) 0.42 kd/mol .,

(C) 84 kd/mol
(D) -84 kd/mol

rxn

The dissolution of slightly soluble
calcium fluoride (CaF,) is represented

by the following equilibrium :

CaF,(s)= Ca®*'(aq) +2F (aq)
(AH > 0)

Which of the following changes will
decrease the [Caz*] concentration in a

saturated solution of CaF, and why?

(A) Adding 0.1 M HNOs (aq), because
some F~ ions will be protonated

(B) Adding 0.1 M NaNOs (aq),
because additional liquid will
dilute the solution

(C) Adding NaF(s), because the
reaction will shift toward the
reactants

(D) Allowing some  water to
evaporate, because more CaF,(s)

will precipitate
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09/E

300 K ® C,H,OH (3%afa0) #1 Hqem
a7 g CH,0H (fidafer) i qomn §
a1 BT 87

@) s g ® w®ifs C,H,0H #
e T 5 AE B B .
F9 g1 8 #@if% C,H.OH # &g —
YT S AfF B 2

%9 Ba & wife C,HOH #
BI3EISA a4 Y ge s Bt 2

®)

©

D)
o B

ﬁﬂ%ﬁgﬁﬁﬁﬁ?mW(anion)
Sefd faaes & 9o e & @y el
A qrEaien TR e

)
®)
©
D)

I-
S
Te?"

F-

frefeiaa & & foa dqem sffem 8, 4R |-

gfafspar w1 e s@ fem S

(AroeH fRR w@d jU), A HqeN W I
1 e wet e

(A) 2NO(g) + O,(g) = 2NO,(g)

(B) N,(g)+0,(g) = 2NO(g)

(C) 2CO(g) = C(s) + CO,(g)

(D) PClL(g) = PCly(g)+Cly(g)

FC/M-2025-02(A)/B 17

W A ¥ Wi e

&5 50.

49. TH WM #, Tk BH 50.0 mL 0.100 M
AgNO,(aq) & 500 mL 0.100 M
NaCl(aq) % &1¥ 20.0°C W U FHHI-H9
Farier § e 81 frsor % s, sifm
AOH 21.0°C J191 1| A9 & T rgs
Ffvfsran % fore wfa wer srffeen % smam
et aftedT (AH) fohamn 22

Ag™(aq)+Cl (aq) — AgCl(s)

(WA & % Fa1 gEmE = 100 g, fafdre
F™T = 4.2 J/(g. °C) B1)

(A) - 0.42 kJ/mol

®B)
©

)

0.42 kdJ/mol

rxn

84 kd/mol

rxXn

— 84 kd/mol

rxn

orgl gemsiiel @@v (CaF,) 1 gem e
g TR g guna T R
CaF,(s)= Ca®'(aq) +2F (aq)
(AH > 0)
Frafeafga & 4 ®F-a1 aiwda Ca?t e
1 TSR 1 "W, 3 w2
0.1 M HNO, fram, =ifs Fo
F~ 319 Weifa & et
0.1 M NaNO, &, wifs
el g foemm =) waen wum
NaF 34 fayern, w=ife sffsran am
i (wfafsean i feam #) st

FS I AT B oA, I AT
CaF,(s) 3Ta&ifua & smom

A)

®)

©

)

[ P.T.O.
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The Bernoulli theorem is
fundamentally related to conservation
of

(A) mass

(B) energy

(C) angular momentum
(D) momentum

When a metallic wire is subjected to
tensile stress due to an external load,
the resulting fractional change in its
volume is proportional to

1

A o
A) ]

Al
B —

l
©) (ary
(D) None of these
1 gram each of ice and steam is mixed.
The temperature of the mixture
at thermal equilibrium is
A) 0°C
B) 67°C
(C) 95°C
D) 100°C

1 kg of water is heated from 30°C to
60°C, if its volume remains constant,
then the change in internal energy is

(Specific heat of water = 4148
Jkg'K™)

(A) 6.24x10°d

B) 9.54x 10°d

(C) 7.67x10°d

D) 1.24x10°J

09/EFC/M-2025-02(A)/B
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g
.

v

Ao
ot &

]

g,

58.

pre——
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At temperature 7, the mean square
velocity of the molecules of a gas is
proportional to

@A) T
@ T ;
© T°
1
D) =
D) T
A simple harmonic  oscillator
oscillating with frequency v is taken in
an elevator slowly accelerating

upward, the frequency will
(A) become zero

B)
©)
(D) decrease

remain same

increase

Two harmonic waveforms described
by y, = asin(wt — kx) and
¥, = acos(wt — kx) are super imposed.

The amplitude of the composite wave
will be

A)  +2a
B) a/2
©C) a
D) 0o

A charge g is placed at the centre of
the line joining two equal charges +@Q.
For the system to be in equilibrium,
q should be equal to

@) -Q/4
®B) -2Q
© +4Q
® -Q
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51.

52.

53.

54.

TGl 1 TH el &

T ¥ gaEfid 2
A) geEEH
(B) Fat
(C) v Ham
(D) Eam

S& foreft arg 1 AR F e wwo g dn
ST ®, A 3Gk EAH H gH aten Il

aftEdd FfTftgd & STseETETdt g 2

1
A 7

Al

®) -

©) (A
(D) T ¥ i TE

17m w6 % 1 7m WH % g fremn
T B S Hqew i fRufa & fsw o

aa frafafea # @ feamn ame
A) 0°C

B) 67°C

(C) 95°C

(D) 100°C

1 freim s &1 30°C ¥ 60°C @ T

foran wman 21 3¢ sEe IEa fRR @ g,
q arales o A fhaw ufEdw B
(S <t fafsre Soam = 4148 Jhg 'K )
(A) 6.24x10°d '
B) 9.54x10°J

(C) 7.67x10°d

D) 1.24x10°J

09/EFC/M-2025-02(A)/B
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- 56.

57.

58.

frft % s ) siem i Rem
(mean square speed) d9HH 7 W =

% FTTHATI Bt 2
A VT
B T
©) T

1
D =

TH WA AEdH el (simple harmonic
oscillator) il v % Y e W
® 2, B G foee H w@n S @ oS oefit-
it FW H AN =0 A & B, d9 IGehl

sf

(A) ¥ & STeh
B) srafEfda &t
(C) g STt
(D) = S

q gHIS 0 HE: y, — arsin(wt - kx)
3y, = o cos(wt — kx) I GUNHTEE FH
F UEE S BgH qUT H IREm
(amplitude) F1 Y ?

@A) +2a

B) a/2

©) a

D) o

TH HEW g H o GHH JEI; +Q H
&9 W@ F g W @ ™ R Ak T8
T AgeH B &, @ g W AR = A "
I EAT =T ?

A -Q/4
B -2Q
C) +4@
O -@

[ P.T.O.
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E = E,sin(awt — kx) describes  an
electromagnetic wave in  vacuum.
Which of the following is independent

of wavelength?

A o
k
B —
@
C) ko’
D) k
The focal Ilengths of objective
and eyepiece of a compound

microscope are f,= 0.5 cm and
f.= 2.5 cm, respectively. The tube
length is L = 16.5 cm. For the final
image to be formed at D = 25 cm, the

angular magnification is

A) 165
B) 363
(C) 660
D) 350

A metal with work function 7.5 eV is
incident upon by a radiation of
wavelength 1242 A. The potential
difference required to stop the fastest
photoelectron emitted by metal surface is

(A) 55V
B) 45V
C) 25V
D) 75V

The minimum orbital angular
momentum of the electron in a
hydrogen atom is

(A) h/3
B) h/2r
(C) h/i
D) 2h

09/EFC/M-2025-02(A)/B
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66.

The binding energy per nucleon is
maximum for

(A) Calcium

(B) Helium
(C) Carbon
(D) Iron

Which of the following statement is
true about Zener diode?

(A) Its resistance decreases with
increasing current in breakdown
region

(B) It has zero dynamic resistance in
breakdown

(C) It operates
condition

in forward-biased

(D) It allows unlimited current flow
in reverse bias

The light is emitted in LED when

(A) electrons are removed from the
conduction band

(B) electrons recombine with holes at
the junction

(C) holes are removed from the
valence band

(D) electrons move from p-side to
n-side

Which of the following 1is a
fundamental particle?

(A) Proton
(B) Neutron
(C) Hydrogen
(D) Electron
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62.

E = E,sin(wt - kx)

HH-T1 giEr Feeed & W g 27
A @

® *

)
©C) ka®
D k

T Ak Yewedll # Sgww o qen i L
1 wwE gfEl wEw: £, =05 Af i -
Ife Jfm whifds O
D=25 9ft W st 8, a1 Hoig smad

f.=25 @t ¥
L=165 afi 2

[5S

o= @ fopan dmme

(A) 165

(B) 363

(C) 660

D) 350

T Yl H TAE W 1242 A e &

fafeor amfoa gran R, R sE-wam
(®H Be) 7.5 eV &l urg Hag ¥ Iefia

T T Fee H A % R B

fervrerier (dieeen) sred e &nfi?
@A) 55V
B) 45V
©) 25V

D) 75V

m@mmﬁmwww

g Gam fepamn gran 87
(A) h/3

B) h/2rx

(C) h/Aa

D) 2h

09/EFC/M-2025-02(A)/B
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63.

64.

.. 65.

66.

i =IfFast sum S stfrean g 2
A) Hfcwrm

B) diferm

(C) @A

D) @

Freafafea # @ SH-w1 w9 IR/ =9
TRATT 8?

(A) sHSEH &7 # zuh yfalwar gm
TG4 W Hedl 8

(B) SHERA H el SEATNS N
Y B 8

(C) 8 wiae s foufa # & e 2

(D) uz fod sw d sfEta aw verfza
B < ®

Tegdl (LED) # WSl a9 Icdfsid B @
S

(A) 3o heR Je ¥ g fou 9 #

(B) IHRM TR W FcH H Y T:
T B F

(C) re| Jeig de | g feu o @

(D) 3AHE p-9& ¥ n-u i W I 8

e & & $ ©F 7@ 9 3
(A) WA
B) =M
(©) wFEgeH
(D) s

[ P.T.O.
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The internal energy of N molecules of

oxygen gas at temperature 7' is

3
@) SNET
5
® 2NeT
9
© INKT
®) LNkT
2

A standing wave is given by
f(x,t)=3sin (7x)cos (9t). The distance

between any two adjacent nodes is

@ 7
® 3
© =
o 1

Two capacitors of capacitances C and
C. . .
3 in series are charged to potential V.

The energy stored in the system is

@) %CVz
® Zcv:
©) gcw
o Zcv:

09/EFC/M-2025-02(A)/B
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o,
pon,
e
e
o=
{
s
e
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£

A8 e
P
e
i,
S’
s,

ef ¥
-

Y

Kirchhoffs second law is a
consequence of

(A) law of conservation of charge

(B) law of conservation of energy

(C) law of conservation of density

(D) law of conservation of probability

A superconductor is characterized by
the complete manifestation of

(A) ferromagnetism

(B) anti-ferromagnetism
(C) paramagnetism

(D) diamagnetism

When an object with charge g moves
in a magnetic field, the resulting
magnetic force is independent of

(A) velocity

(B) magnetic field

(C) mass of the object
(D) charge

A metallic disc of radius 1 m is rotated
uniformly at an angular velocity of
30 rad/s in a plane perpendicular to
an external magnetic field of magnetic
induction of 0.2 Wb/m?®. The induced
emf between the centre of the disc and
a point on the periphery of the disc is

A 20V
B) 25V
©) 3.0V
(D) 15V
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67. TmmmarmﬁmﬁﬁésNamaﬁﬁ 70. frwms w1 ggu few fefafes § @
" _2_ . (A) e Few w1 fEm
- B) It weEwr w1 fEm
5
B) ENkT (C) = Tugw w1 |
© g NI (D) wfrepar |xer i faaw
L 71, T guThSTR #I fawwar Bt & oof = &
@ 3 Frefafea wied &1 wehe B0

- @) wRmfes
68. TH TRt T f(x, 1)=3sin(Tx)cos(9t) ¥ e
D N N N I

(C) JuAmifesw
@ Z
2 (D) sEEmEes
® =z
9 72. W9 B W@ a9 g GEHA &7 § T
N FA B, q Iq W T TN GEHI §
© = faferfaa & & form w Fnft 72 e 2
. A) 3
O = .
9 B) TuhE &
o (C) I 1 g=qH A
69. am,ﬁmmmzcﬁtg D©)

2, ot & e W Vo

smafim fore a1 v fren | wfaa s . T ug T (diso) T = 1 e
= & @ fopart Brfie ?, & 30 ez/T%hs H i a1 ¥
. W YA I @ S U S geh &
A) ECV2 % dued 8, W&l geehE O 0.2 e/
21 Th! % g 3N R & e 3w T
® Zcv? ares 5ot f= & & fopaan gom e
> : S @) 209
© 2oV S ® 25w
5 (©) 3.0dw
O =cv?
3 ) D) 1.5 3w
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76.

A projectile is launched with a certain
initial velocity at an angle of 15° to the
horizontal, resulting in a horizontal
range of 50 meters. If the same
projectile is fired with the same initial
speed but at an angle of 45° what will
be the resulting range?

(A) 80m
B) 90m
(C) 100m
D) 70m

Tweo strings, A and B, composed of the
same material, are subjected to
identical tension. The radius of string
A is twice that of string B. If a
transverse wave propagates along
string A with a speed v,, and along

string B with a speed vy, what is the

ratio U—A?
Up
A 2
1
B) n
©) 4
1
D) 3
In the equation G =axt72+ yt'?,

where G denotes force and ¢ represents
time, the respective dimensions of the
constants x and y are

@A) [LT] and [MLT?]
B) [ML] and [MLT]
(C) [ML] and [MLT-]
(D) [MLT] and [MLT?]

09/EFC/M-2025-02(A)/B

79.
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71.

A body of mass 8 kg, moving with a
velocity of 20 m/s, undergoes a
perfectly inelastic collision with a
stationary body of mass 7 kg. If the
two bodies coalesce upon impact, what
will be their common velocity
immediately after the collision?

A) %Zi m/s

®) §5§ m/s

©) §—2—m/s
3

® 2 ws

If two circular discs, A and B, possess
identical mass but have radii r and
3r respectively, then the moment of
inertia of disc A (about central axes
perpendicular to the plane) is

(A) Twice that of B
®) % that of B
1
© 9 that of B
1
D) s that of B

The kinetic energy required to launch

“a body of mass m from the Earth’s

surface such that it escapes the
gravitational influence and reaches
infinity is given by

(A) 2mgR
B) mgR

(C) bmgR
(D) 4mgR
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76.

. U YA 9] # Afaw few % @y 15°%
0 W v A T A waRe
fopn wman ®, forad st & 9y (range) 10
50 Hex e g &1 af 3 wrfw A F
oY I 45° % B | vafa B S, @ o

Iget T et ay feran g e
(A) 80 HiX
B) 90 Hix
(C) 100 #HiX
D) 70 HiR

AMASNB A wdEHARE w

A AT (tension) AF] H 7 B] AW A
# frew, ar B it B i g 21 Ak

TH I T (transverse wave) T A
AV, MAIAMARBAE V, 91 @ d=f@ -~

Bt 8, @ % %1 AT FT BT ?

B
Q@) 2
B) 1/4
©) 4
D) 1/2

peicau G=xt'2+yt“2 3 3137 G
(Force) #1 gufal & 3 ¢ @94 (Time) H1

frefig =t &, 98 s « 3R y +
SHHS: A (dimensions)ﬁ'ﬁ

@A) [LT] 3% [MLT*'2]
®) [ML] 3w [MLT?]
©) [ML] 3R [MLT™"?]

®) [MLT] 3R [MLT-"]

09/EFC/M-2025-02(A)/B
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8.

79.

8§ fhamm goEwmm i w9, W
20 We/¥Hs & ua A WA W B,
7 Treim gemH i wh R 9w ¥
‘E‘T’ﬂm YA (perfectly inelastic)
THE Hl | AR THUS F a1 gHT a&qy
wF |1y faus St 8, d@ 3R |y il
Fn grft 7

@A) 2—53 et /A
B) §531 ey /a%e
©) % et jas

(D) —139 et /ahs

afe & g =k A 3R B 1 gemEE wHH
%,ﬁmsq%ﬁﬁam“m: r 3R 3r %,
ql G A T TS YU (IW 37F F WU
S T % THEEd Bl hg ¥ AT &) H
Y

(A) T BF TS T HT ST

B) WB%WWW%

(©) WB%G@HWW%

(D) WB%G@HWW%

feret goaae m el Teg H 9o 6 waw
¥ 3Fa gt 7% Wiam w0 % fou ey
et et 2

(A) 2mgR
B) mgR
(C) bmgR

(D) 4mgR

[PT.0.
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Two capacitors, in series, have same 84.

capacitance (C) and breakdown
voltage (V). The effective capacitance
and overall breakdown voltage of the

configuration will be

(A) 2Cand V/2 C
B) Cand 2V .
(C) C/2and 2V \
D) CandV

Which of the following quantity 2:

remain unchanged when a resistor ‘=
connected to a battery is heated due to
the current?

(A) Resistivity
(B) Resistance

(C) Number of free electrons

(D). Drift speed

between two wires
currents in the same

The distance
carrying

direction is doubled, then the force 86.

between them will be ‘ e
(A) increased by a factor 2

(B) increased by a factor 3 -
(C) quadrupled f;»
(D) halved

Electromagnets are made up of soft ..
iron because it has §

(A) high retentivity

(B) high coercive force e
(C) low retentivity, low coercivity “.

(D) very high resistance
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L, C and R stands for inductance,
capacitance and resistance
respectively. Which of the following

combinations have dimensions of
frequency?

@ &

®B) ‘/—%

© %

® -

An alternating current (AC) circuit
possesses a resistance of 4Q and a
reactance of 3Q in series. The
resultant impedance of the circuit is

Aa) 9Q
9
®,. 7
7
© go
D) 5Q

The ionosphere plays important role in
the transmission of

(A) micro waves
(B) radio waves
(C) infra-red waves

(D) optical waves

A concave mirror with a focal length of
20 cm is positioned at a distance of
40 cm from a vertical wall. The
distance from the wall at which an
object must be placed such that its
real image is precisely formed upon
the wall

(A) 35cm
B) 33.3cm
(C) 46.7cm
(D) 20cm
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Areew V R 39 G el e s |

FoT AHSISH dlecs TehadT BT ?
(A) 2C3MV/2
B) Ca3mav
(C) C/23m2V

D) C3mV

81, i frdt W @ ¥ & e w @
TaIfed 9/ % HRU S I Bl B, a1
Pt & &A@ e ww

aftafia 7@ s 27

A Tafsre gy

B) wfay

(©) T TomrgHl hl HE
(D) T T

82.
% o= gt N IR I W T I, @
EsciCi & Smem|

(A) 271 & ST
B) 37T & SmEm
(C) 4T & STEm
D)

ST B ST

83. fagagesi I Wi AW ¥ =T ST R

Fifh 39 BaT &

Q) = fefRiEE

B) = HIHE W

(©) = fRRiyH, w7 Hfds sa

(D) i wfeiy
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. @ ﬁmﬁﬁ, S Syofisey (series)ﬁ ﬁé %, &

G, e v A e d w ww A,

84.

85.

86.

87.

L, C 31 R SHY: Wehed, uiian 3R gy
% foe v gu €1 fr=r | § fopm waem &
et TaE 27

A
®B)
©

@)

=
Q

TH FEdi g’ (AC) UiEY ¥ 4Q @
yfey qe1 3Q w1 waaE @09 § 21 9
aftqy i wfeamen grft

A 9Q

B)

©

)

TS T B HEequ fs fma 8
(A)  qgET %

(B) e awn &

(C) TaTH T &

(D) WY N &

T raae giu forgeh wied g 20 ¥ 2,
I fER ¥ 40 ¥ H gt W @ W B
T I §aR ¥ et gt W@ S A
G FRATG Nfares GEr W & ?

(A) 353
(B) 33.33ft
(C) 46.73

(D) 20 T
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88. An electron and a proton have same 91.

de-Broglie wavelength. Which particle ="

will have greater kinetic energy?

(A) both will have equal kinetic

energy
(B) electron

igamapd

(C) cannot be determined

(D) proton

89. The classical theory of radiation is

inadequate to explain
(A) Interference

(B) Diffraction

(C) Polarization

(D) Photoelectric effect

i

90. The Balmer series in the hydrogen

. atom radiation spectrum lies in which

region of the electromagnetic spectrum
(A) Visible
B) Infrared

(C) Microwave

(D) Ultraviolet
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The output of the following logic

circuit is
A—{>0-
B

C

(A) AB+C
B) AB+C
(C) AB+C

(D) None of the above

An object is placed between two
mirrors are inclined at an angle of 90°.

The number of images formed will be

A 9

®B) 7
C) 3
D) 6

The source of Sun’s energy is

(A) Chemical combustion of
hydrogen

(B) Gravitational contraction

(C) Thermonuclear fusion of

hydrogen nuclei into helium

(D) Radioactive decay of heavy

elements in its core
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A) ™

B) I

(C) Hrghia

)
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88. Th TARME 3N TH WeH # -t 9L

93.

A) AB+C
(B) AB+C

(C) AB+C
(D) FIWH Y HIE A&

T T A il & e @l i RS
9 H 90° o HIUT T FH gL & T ATl
wirestamt 1 Gen gt

A 9

B 7

© 3

D) 6

i B F H G R
(A) TTESISH & TERAMS &

(B) TEET THEA

(C) eEerH Ayl %1 Aferam # qm-
TifvehE o

(D) 3G hg § Wl qol 1 HeAendf e

[ P.T.O.
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96.

=

Which of the the 97.
dimensional formula of magnetic flux is

following is

A) MIT'A™
B) MLTA™

(C) MI’T?A°
D) MIT324™

A horizontal force F' acts on a block of g‘fm
mass m placed on an inclined plane at

an angle 6.

6

The normal reaction N on the block is

(A) mgsiné + Fcos@ |
(B) Fsin26-mg cos26 MM 99.
(C) mgcosé + Fsin@

(D) mgcos@— Fsin260 =

If the Earth is compressed to half its

present radius without changing mass,

the acceleration due to gravity on its

surface would become

100
(A) Two-time i
(B) Four-time
(C) One-half
(D) Remain same —

09/EFC/M-2025-02(A)/B 30

A particle is acted upon by a constant
power source. Its displacement varies
with time as

NI
®) '
c) ¢
®

The angular velocity of the planet
moving around the Sun in an elliptical
orbit is maximum at

(A) focus

(B) perihelion
(C) aphelion
(D) centre

The terminal velocity of a spherical
object of radius R falling in viscous
fluid is proportional to

A R*
B) R®
(C) R?
® R

. In an irreversible process, the change

in entropy AS is

(A) greater than zero
(B) less than zero

(C) ome

(D) equal to zero



95.

96.

187

A) MIPT'A™
B) MI*TA™
(C) MIT>A°

O) MIT2A™

o A T Fouw W s W oed wa

2 Fomeht gemm m 2 S ¢ HU W
% §U G W @I BA 2

0

fie W oA T arEd JANkEn @@
N fo= 4 9 fpan gmme

(A) mgsin@ + F cos@
B) Fsin26-mgcos26
(C) mgcosf+ Fsiné

D) mgcosf—Fsin26

afe gt B 3uH M B % ag a
fam1 gom "ew gt W fen S, @
3IGeh! Hag T I Ror TRt & S ?

A) JAT
(B) =R IAT

(C) 3

(D) §IE @M
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. UH  JuEdAE e

97. U% %V W T fRR vt € s = & 2l

q9Y % 9 399 e = 9 9 few
T SEedT & 7

(A) t5/2
(B) t1/2
(C) t7/2

(D) t3/2

. 4 % TR AR SEgAER FaE A gEd g

TE 1 BT A7 AfreRad B 7
(A) HIHE W

(B) 3WER (perihelion) ®

(C) 3T9ER (aphelion) ®

(D) g W

. T g3 § it 8% & e a5 @l

zfifre an fafafga & & fros smmfas
Bt 87

A) R
® R
© R

(D) R1/2

(irreversible
process) ® Ugid # feda AS fra &
37

(A) = 9 AfH
B) TIEFH
€

(D) Y F TR

[ P.T.O.
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101. Bipolar

neurons in humans are

‘typically associated with :

A)
®)
©
)

Auditory nerve
Olfactory epithelium

Cerebellar cortex

Visual pathways

102. Water-conducting tissue in vascular
plants is known as :
(A) Xylem
(B) Parenchyma
(C) Sclerenchyma
(D) Collenchyma
103. Conversion of atmospheric nitrogen
into biologically usable forms is
termed as :
(A) Denitrification
(B) Nitrogen fixation
(C) Mineralization
(D) Nitrification
104. Which cellular structure lacks its own
DNA?
(A) Chloroplast
(B) Mitochondrion
(C) Lysosome
(D) Nucleus

09/EFC/M-2025-02(A)/B
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108.

{
!

e

0035:

Q

32

~" 106,

. A distinctive feature of prokaryotes is:

(A) Presence of Golgi bodies

(B) DNA enclosed in a nuclear
membrane

(C) Membrane-bound organelles

(D) Nucleoid with circular DNA

The main structural role of the plant

cell wall is to:

(A) Regulate gene expression
(B) Provide mechanical support
(C) Facilitate protein synthesis
(D) Maintain osmotic balance
Cellular organelle responsible

degrading macromolecules is :

(A) Ribosome
(B) Lysosome
(C) Golgi complex
(D) Nucleolus

for

Ribosomes are primarily involved in :

(A) ATP synthesis

(B) Protein biosynthesis
(C) Lipid metabolism
(D) DNA replication
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104.
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(A) TEEm
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(C) Wi
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(A) FANARE

(B) WEEHIEAA

(C) wEEEm

(D) firh
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©) Trgi-wg i

(D) TMETHR AT JTE JfFRTEE
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&) o st @ fafafi e
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A) TEEEm

(B) wEEM
(C) TSt Hiwad
(D) ferer

TR ger w9 & fefiien § e
B

(A) T Heem

(B) TN SeEvery

© fofre =am=e

(D) ey wiepta
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109.

110.

111.

Which of the following arthropods
utilizes book lungs as the primary

respiratory structure?

(A) Spider

(B) Butterfly

(C) Honeybee

D) Tick

In which part of the digestive tract

does protein digestion begin through

the action of pepsin and HCI?

(A) Liver

(B) Duodenum

(C) Cecum

(D) None of the above

What is the biological term for the

periodic shedding of the uterine

endometrium when fertilization does

not occur?

(A) Parturition
(B) Menstruation
(C) Implantation
(D) Ovulation

09/EFC/M-2025-02(A)/B
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112. Which among the following is not an

~asexual method of reproduction?

(A) Budding
(B) Fertilization
(C) Spore formation

(D) Fragmentation

. A flower that has both stamens and

carpels is scientifically referred to as
(A) Bisexual flower

(B) Staminate flower

(C) Unisexual flower

(D) Androecious flower

. What term is used for the union of

male and female gametes to form a

diploid zygote?

(A) Excretion

(B) Fertilization
(C) Regeneration
(D) Pollination
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T 77
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D) W
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115.

116.

117.

Methanogenic archaea present in the

rumen of ruminants are involved in :

(A) Sulfur reduction

(B) Methane production
(C) Ethanol synthesis
(D) Oxygen fixation

Which of the following microorganisms

is widely used in the industrial

production of ethanol via

fermentation?

(A) Saccharomyces cerevisiae

B)

Mycobacterium tuberculosis

Acetobacter aceti

©)

)

Clostridium botulinum

Bacillus thuringiensis is commercially
used in agriculture for its ability to

function as a :

(A) Biopesticide

(B) Soil conditioner
(C) Nitrogen fixer
(D) Antifungal agent

09/EFC/M-2025-02(A)/B

118.
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- 120.

What role does the Cas9 protein play
in CRISPR-mediated gene editing?

(A) It is a diagnostic enzyme in viral

infections

(B) It is a DNA ligase used to join
broken DNA strands

(C) It functions as a nuclease for
site-specific DNA cleavage

(D) It acts as a DNA-binding
transcription activator

Bacillus thuringiensis is used in

agricultural biotechnology as a:

(A) Synthetic herbicide

(B) Biocontrol agent that produces
insecticidal toxins

(C) Fungal spore suppressant

(D) Symbiotic nitrogen fixer

Which of the

commonly used

following is most

as a vector in

recombinant DNA technology for gene

cloning?

(A) Plasmid

(B) Chloroplast

(C) Golgi apparatus
(D) Lysosome
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122,

123.

124.

09/EFC/M-2025-02(A)/B

In which organism does
cannibalism commonly occur after

mating?

(A) Termite

(B) Garden lizard

(C) Housefly

(D) Praying mantis

Which of the following species exhibits

monogamy?
(A) Gorilla
(B) Leopard

(C) Bald eagle

(D) Sea lion

Ticks and mites are correctly classified

under:
(A) Arachnida
(B) Chilopoda

(C) Crustacea

(D) Hexapoda

The mutualistic symbiosis between

fungal hyphae and plant roots is

referred to as :
(A) Rhizome
(B) Lichen

(C) Mycorrhiza

(D) Endophyte

g

o,
o
e,

P
g
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125. Which one of the following mammals

127

S,

is oviparous?

(A) Duck-bﬂled platypus

(B) Wombat
(C) Sloth
D) ‘ Koala

false regarding

Americana?

. Which of the following statements is

Periplaneta

(A) Development is paurometabolous

(B) Vision is mosaic type

(C) Excretion occurs via Malpighian

t_ubules

(D) Hemolymph transports oxygen

efficiently

Which type
secretions via

cellular loss?
(A) Apocrine
(B) Holocrine

(C) Endocrine

(D) Merocrine

of gland

releases

exocytosis without
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128. Ions crucial for splitting water during 132. Which parasitic plant lacks

photosynthesis include: hd chlorophyll and is non-photosynthetic?
(A) Mg2+, K+ (A) Chenopodium
(B) Na+, Cl- (B) Spinach

(C) Cuscuta

(C) Zn2+, Mn2+
(D) Amaranthus
D) Ca2+, Cl-

=+ 133. A deficiency of which of the following

129. Water movement across a selectively leads to degenerative changes in

permeable membrane due to water epithelial tissues, including night

. . N ()
potential differences is known as: blindness and xerophthalmia?

Vitamin D
(A) Active transport Y ltamin
(B) Vitamin A
(B) Facilitated diffusion
(C) Vitamin E
(C) Imbibition
(D) Vitamin B

(D) Osmosis

. In what form is the majority of carbon

130. Light-dependent reactions of = dioxide transported in human blood

photosynthesis are confined to : plasma?

(A) As bicarbonate ions

(A) Stroma
®) Cytosol (B) As carbonic anhydrase
ytoso
(C) As carbon monoxide
(C) Grana

(D) As carbaminohemoglobin
(D) Outer membrane of chloroplasts

gl

135. Which of the following structures
*131. In C4 plants, CO: for the Calvin cycle offers mechanical protection to the
is released from : lungs by forming a bony cage around

the thoracic cavity?
(A) Phosphoenolpyruvate
(A) Costal cartilage

Malat S
(B) alate - (B) Vertebral column
(C) Citrate 32 (C) Rib cage
(D) Oxaloacetate (D) Clavicle

09/EFC/M-2025-02(A)/B 40
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130.

131.

% fore Ageaqul 3T | i # -
(A) Mg2+ K+

(B) Na+, Cl-

(C) Zn2+, Mn2+

(D) Ca2+.Cl-
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(B) Ueth
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136. The international Human Genome

137.

138.

139.

09/EFC/M-2025-02(A)/B

Project, aiming to map the entire
human DNA sequence, was completed

in the year:

(A) 1990

B) 199 -
©) 2003
(D) 1985

Golden rice, a genetically engineered
variety, is nutritionally enriched with :

A)

p -carotene and iron storage

protein ;i 141
(B) Vitamin K and lysine
(C) Vitamin C and flavonoids
(D) Iron and folic acid

Plants that thrive under intense
sunlight and are adapted to high light
intensity are classified as :

(A) Shade-tolerant species
(B) Mesophytes
(C) Halophytes
(D) Heliophytes

In a freshwater pond ecosystem, which
zone has minimal light penetration
and experiences net oxygen
consumption due to higher respiration

than photosynthesis?
@A)

Littoral zone

(B) Profundal zone w
(C) Euphotic zone m§
(D) Photic zone

42

142.

. The Lincoln-Petersen Index is a widely

used method to estimate:

(A) Life expectancy in populations

(B) Total population size using
mark-recapture data

(C) Nutrient flow in food chains

(D) Species richness in ecosystems

. In a thermally stratified freshwater

body, what is the name of the
intermediate zone exhibiting a rapid

temperature decline?

(A) Halocline
(B) Epilimnion
(C) Benthos

(D) Thermocline

A locally adapted plant population
with distinct genetic and phenotypic
traits due to specific environmental

conditions is called:

(A) Species complex
B) Community

(C) Biospecies

(D) Ecotype
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143. In  angiosperms, the surviving 147. What is the expected phenotypic ratio

megaspore gives rise to which of the .. in the F2 generation of a classic
Mendelian monohybrid cross?

A 3:1

following through mitotic divisions?

(A) Embryo

(B) Owvule B) 1:2:1

(C) Embryo sac ©C) 9:3:3:1
D) 1:1

(D) Endosperm

. Which of the following is an example

144. The set of observable characteristics of a vestigial organ in humans,

expressed in an organism due to its considered to have lost its original

genetic makeup and environment is function?
lled <
LA (A) Lungs
Phenot
(A4) Phenotype (B) Gall bladder
t
(B) Genotype < (C) Appendix
(C) Allele p ,
(D) Kidney
(D) Genome

. Which of the following processes does

145. What is the final product of . not generate carbon dioxide as a

semiconservative DNA replication? metabolic by product?
(A) Two identical DNA molecules | (A)  Aerobic respiration
(B) DNA - RNA hybrid molecules (B) Lactate fermentation

(C) Ribosomes (C) Oxidative decarboxylation

@) Tivo simls RNA strands (D) Alcoholic fermentation

. Elevated Biological Oxygen Demand
146. Which scientists are jointly credited

with the theory of evolution by natural
selection?

(BOD) in an aquatic ecosystem is
indicative of :

(A) High microbial activity due to
(A) Mendel and Darwin organic pollution

(B) Wallace and Mendel (B) Reduced photosynthesis

(C) Darwin and Wallace

(C) Absence of nutrients

(D) Darwin and Linnaeus (D) Clean and oxygen-rich water
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145.

146.

143. TREed ¥, Sifaa FmeaR wEeifes favmse
% wom ¥ Fefafgd § @ s 5w
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A) o
B) e
©) o It

(D) uvEEH

% THE I He I 2
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(B) irersd

(C) vl

D) e

FRY

(A) < wEH G

(B) ST~ HRL 317

(C) TsEEm

D) & T AT Fe

o w9 g faem % fag@ @ g
T &9 4 b i i fem S 27
(A) et 3R el

(B) deE 3R Hed

(€) =z 3R A

(D) eifdq 3k fafea

147. wofees defomm AFERlE wE H F2

148.

foht 7 & T o w1
TR % HRO Fh AT AP

~ 149,

- 150.

g § Tafea STeTsius U @ B 7
A 3:1

B) 1
C) 9:3:3:1

:2:1

O 1:1

frafafiga & @ == @1 a1 § s 3
1 e 2, T ar § wEn S @ 6
3G AT g HE @ fe 27

A) w5

(B) foamer

(C) ufifre

D) &

frefafigas 4 @ =9 & uben ==
I & & § HieA SEARES 39T T8
FA B2

A) e voE

(B) waee fwvam

(©) Frtdisfea femmaifaaem

(D) ITehiEle fevam

wefra ottt @ # S e sttadism
i (i) fre = ga 2

(A) wHEitH T
HTEshifaaer miafefy

(B) W TehTI HIATU
(C) N deal shi afefa
(D) e IR At Ieh THI

% SR 3IH
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