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1. After the following interchanging of groups in the Fischer projection of 2-
bromobutane, the configuration of (X) and (Y) will be

Brﬂ\ CH, CH
H"‘CHg E— I Br 72 H I CsHs

CQHE CQH5 )) Br
(X) (Y)

(a)X=R Y=$ =“bN( (d)X=S;Y=$
2. Themajorﬁ;‘{ i

CHO

3. In the reaction sequence, CHsCOCH2COOCzHs Czciss(gja >(X) (iiggjgl/;r >(Y)
The product (Y) is:

(a) CH3COCH2CO0CHs3 (b) CH3COCH(CHs)2
(c) CH3COCH(CH3)COOH (d) CH3COC2Hs

4, The major product (X) in the reaction
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CH AlCl;
Lp——————. |
(trace of H,O)
25°C
5.
6.

e WL‘HECDDH

CHECDGE!@,

s
(a) “\)‘ S
7. The major produ eaﬁATA,
H™
—_—
COH OH
8]
l i : :
(a) (b)
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c) : : (d) OH

8. The increasing order of the acidity of the hydrogen marked in bold italics among

the following is:

Hcs ;

(@) l<Il<I “0 N(b (@ I<Hl<I

0. The ma]or t ofthe
//
Br\)\/
(a) —_——
Br a
/

()

10.  The num
O

(a) Four (b) Two (c) Three (d) One
11.  The decreasing order of the first ionization energy of the following elements is

(a)He>H>Be>B (b) Be>B>H>He

(c)H>He>Be>B (d)B>Be>He>H
12.  If the values of Madelung constants of the following compounds are equal, then

their lattice energy values decrease in the order

(a) KCl > NaF > CaO > Al203 (b) A2103 > CaO > NaF > KCI
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(c) NaF > KCI > CaO > Al203 (d) Al203 > CaO > KCI > NaF
13. The fluoride, whose value of dipole moment is NOT equal to zero, is:
(a) XeF4 (b) CF4 (c) SFa (d) PFs
14.  The decreasing order of ionic nature of the following compound is:
(a) Lil > NaBr > KCl > CsF (b) Lil > KCl > NaBr > CsF
(c) CsF > NaBr > KCL > Lil (d) CsF > KCl > NaBr > Lil
15.  The atomicity and the total number of bonds in the elemental white phosphorus
molecule are respectively,
(a)4and 6 b (d)6and 6
16.  The octahedral nergies of the following
(c) Rh3+
17. s nuclide has an
ity (dis/min)
18.
19. ion maximum at
20300 cm-1. The energy in cm-1is:
(a) 8120 (d) 50750
20. Ininorganic qualitative analy edium will NOT precipitate.
(a) HgS (b) ZnS c) CuS (d) CdS]
21.  The phase diagram of a pure substance is sketched below.
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N P2
P3
«P1
T —
The number of degrees of freedom at points P1, P2 and P3, respectively, are
(@)2,1,0 (b)1,2,0 (c)2,0,1 (d)o,2,1

22.  The solubility produ and MZsz are 1 x 10-8,4 x 10-°
and 27 x 10-8, resp \ follow the order
(a) MX > MY2 > MZs X>MY:2 (d) MYz > MX > MZ3
23.  The temp re (T)d ' St ) of a chemical
reaction C ,j d ate ]
(a) Fora figreacti S positive
(b) For
(c) Fo r than K at a
(d) If aller at lower
24.  Whenth 0.01 M to 0.001
M, the po
(a)o.0v
25.  The statement (galvanic) cells and
electrolytic cell is
(a) AG=-nFE
(b) Free energy decreases in bo
(c) The cell potentials are temperature independent
(d) Chemical energy is converted into electrical energy in both cells
26.  The molar heat capacity at constant volume of a colourless gas is found to be 25 ]
mol-1 K-1 at room temperature. The gas must be
(a) N2 (b) 02 (c) CO2 (d) SO2
27.  The wave function for a particle (moving in a ring) is (2 ©)-1/2 exp (2i¢), where ¢
is the polar angle. The probability of finding the particle in a small interval d ¢
when the value of ¢ = /2 is
South Kolkata: 30A, Southern Avenue Kolkata - 26. (Near Kalighat Metro) @ +91 70032 68624

North Kolkata: 47, Tarak Pramanick Rd Kolkata - 06. (Near Girish Park Metro) @& +91 85829 79309
Website: www.aspirationacademy.in | Email: info@aspirationacademy.in | Page |5



ASPIRATION Acaoeny

dream high, beyond the sky

Best Institute for IITJAM | CSIR NET | GATE | NEET | JEE

(a) do (b) dd /2= (c) ddexp (in) (d) do exp (im)/2n
28.  Anelectric current of 0.965 ampere is passed for 2000 seconds through a solution
containing [Cu(CH3CN)4T and metallic copper is deposited at the cathode. The
amount of Cu deposited is
(a) 0.005 mol (b) 0.0mol (c) 0.02 mol (d) 0.04 mol
29.  The Maxwell-Boltzmann distribution for molecular speeds is shown in the
following figure.
In the fig : i ) ximum and W is
the widt
(a)Hi
(b) H
(c) H decresa | ases and W increases
(d) H decrea ecreases and W decreases
30. Asystem ible and process
2 isirrev i
(a) AS (fo
(b) (cyclic = 0
(c) More heat ca
(d) More work can
Descriptive Questions
31. Identify reagent (P) and write the structure of products (Q, R, S and T) in the
following series of the reactions.
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NHCOGH;

: : S0 H NH
C150; [Q] 3 [R]
H—F."HED

(1] HNO;/H,50,. 20°C
(11) H/H,0. heat

S
[T] 5]

(Anitbacterial)

32.  For thereaction -
H,C

CoHs——C—Br + KOH(aq) ——

profile for the

e rate of the

ucture of the

33. lving minimum

NO, COOH

Indicate the reagents/reaction conditions required at each step clearly.

(b) A dipeptide on hydrolysis gives two amino acids (X) and (Y). If the dipeptide is
first treated with HNO2 and then hydrolysis is carried out, (X) and lactic acid
are obtained. (X) on heating gives 2, 5-diketopiperazine as shown below.
Identify (X) and (Y), and write their sequence in the dipeptide.
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34. Identify the compounds A, B, C, D and E in the following reactions.
O
H,S0 I (1) OH", PhCHO
[A] — 2 = CgHs—C—CH; ——— -
HgSO, (11) H™, heat
NH,NH,/KOH | eat
(1) O
[D] + [E] = ~— [C]
35.
36.
37.
(i) Write the chemical formula of the chromium complex formed.
(ii) Write the balanced chemical formula for the formation of the complex.
(iii) Calculate the room temperature spin-only magnetic moment, in Bohr
magnetons, of the complex.
(b) Write the structures of possible isomers of [CoCl2 (en)ZJCl
38.  (a) Draw the unit cell of CsCl lattice. Draw the (100) and (110) places separately
and indicates the positions of cesium and chloride ions.
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(b) The hydration enthalpies of divalent metal ions of ten elements from calcium
to zinc are plotted against their atomic numbers. Why do the hydration enthalpies
of only three elements Ca, Mn and Zn fall on a straight line, whereas values for
other metal ions deviate from this line.

39. (a) 5 gram of which is alanine.
To this H(CD,)—COOH,
was adde eparted and purified
by crysta tpercent of D. How
many gr otein?

(b) What is ic er i ; i ation of zinc
sulphate aga ' e bl: I') indicator?
Write the str

40.  (a) Calculate theﬁ of 2 i i i 50. .20 M weak acid
HA (Ka = ) A A
(b) One mole reezing point of the
solution is -2.4° water.

41.  (a) Therate constant 0 02 varies with temperature
as:

T (K) 200 400

k (cm-3s-1) 2.0 x10-11 1.0 x 10-11

Determine the Arrhenius activation energy for the reaction, assuming that the frequency
factor does not change in this temperature range.

(b) Ozone seems to be formed in the atmosphere through the photolysis of
diatomic molecule:
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0+02——03

k
03+0 —=>203

Applying steady-state approximation, determine the rate law for the formation of
ozone. Show that the formation of ozone follows first order kinetics when the
concentration of O3 is extremely small.

42.  (a) Thereaction N2 carried oU 0.K by mixing N2 and Hz. The
standard free enepgy o ' i f i ) After one hour of mixing,
50 bars, 2 bars ion free energy at this
stage of th
(b) Plot onductivity of a
strong e e limiting ionic

respectively. If
calculate the

43. in gle 2S State is given as

r
Determine mos Q{aglfrala dist o’e on in this state and
also the positio 1e n Ae er’f
(b) Calculate the wav OLrespond west energy excitation of an
electron, confined to a one-di pox of length 1 nm. (Energy levels for a
particle in-a-one-dimensional box are given by E, =n’h’ /8ma’)

44, (@) Solve the differential equation y”"=5y'+6y=0 with the initial conditions
y(0)=—1andy'(0)=0. Here y'andy” refer to the first and the second
derivatives, respectively, of y with respect to x. Verify your answer.
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(b) For a particle with position r= 2%—3}+1A< and momentum f):i+2§—2f( in m
and kgmS™, respectively, calculate the magnitude of the angular momentum
L=rxp
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