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1. The pair of semimetals in the following is:
(a) Al, Si (b) Ge, As (c) Sb, Te (d)Ca, B
2. The most probable oxidation states for both Cr and Mo are

(a) +2, +3, +4 (d) +3, +4, +5

(b) One B ato ot Q AT the
(c) Three B atoms are tetrahedral éis

(d) Two B atoms are te " are trigonal planar.

6. The pH of an aqueous solution of Al3* is likely to be
(a) Neutral (b) Acidic (c) Slightly basic ~ (d) Highly basic.

7. Hydrolysis of (CH3)2 SiClz and CH3SiCls leads to

(a) linear chain and cross-linked silicones, respectively
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(b) Cross-linked and linear chain silicones, respectively.
(c) Linear chain silicones only

(d) Cross-linked silicones only.

8. The oxide that has the inverse spinel strucrure is:

(a) FeCr204 (b) MnCr204 (c) CoAl204 (d) Fe2Co004

9. The transition metal m 3 W onductivity is:

10. The meta

11. The

12. Inammo : C i f yrecipitate with

13. Addition of an aqueous solutio
produces a brickred complex, whic
complex is:

(a) Fe‘*[CF(CN)GL (b) KFe| Cr(CN), | (c) KCr|Fe(CN) | (d) Fe|Cr(CN) |

0 potassium hexacyanochromate (III)
urns dark green at 100°C. The dark green

14.  In the following equation X is:

241 243
os Am+o —" Bk+X
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15.

16.

17.

18.

19.

(a)2in (b) in (c) 2in (d) iHe

Based on the principle of equipartition of energy, the molar heat capacity of COz at
constant volume Cym is

(a) 3.5R (b) 6R (c) 6.5R (d) 9R

One mole of a van der Waal’s gas undergoes reversible isothermal transformation
from an initial volume V1 to a fi . The expression for the work done is

The scalar | 2} dv = f+}+3k,

The minimum co
AgZS (Ksp =1x10-

() 1x104 M

tart the precipitation of

(d)1x10-25M

Identify the correct statement regarding Einstein’s photoelectric effect

(a) The number of electrons ejected depends on the wavelength of incident
radiation.

(b) Electron ejection can occur at any wavelength of incident radiation.

(c) The number of electrons ejected at a given incident wavelength depends on the
intensity of the radiation.
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(d) The kinetic energy of the ejected electrons is independent of the wavelength
of incident radiation.

20.  The hydrolysis constant (Kn) of NH4Cl is 5.6 x 10-10. The concentration of H30* in
a 0.1 M solution of NH4Cl at equilibrium is

(a) V/5.6x107 (b) v/5.6x107° (€) 5.6 x 10-10 (d) 2.8 x 10-5

21. The acid dissociatig ar , CH2CICCOH and HCN at
25°Care 1.8 x 10 : .8 x.10-10 respectively. The acid
that gives high ' ence plution of each acid is
titrated w
(a) HCOQ CN

22. For a : i i : enthalpy (H)
versu

23.  Hybridizations of the atoms indicated with the asterisk (*) in the following
compounds sequentially

)OJ\ )Cj:lz Oo-0 HC-CH
* * % / 2 \
Ph~ ~O—Ph Ph” ~O—Ph Ph*o*Ph ph/< Ph
(a) sp? sp? sp3, sp? (b) sp?, sp3, sp, sp?
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(c) sp?, sp?, sp?, sp? (d) sp? sp? sp?, sp?
24.  The Cahn-Ingold-Prelog (CIP) priorities of the groups and the absolute
configuration (R/S) of The following compounds are

OH

(H4C)HC

(a) CH20H > CH(CE
(b) CH20H > CH
(c) CH20

(d) CH:0H > CH

Ay

25.
| CH; CHj
i HO
HO OH
OH
©) (d)
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26.

27.

28.

The correct relationship within each pair of the natural products is:

(a) Camphor-terpene; insulin - protein: nicotine - alkaloids; streptomycin -
carbohydrate

(b) Camphor-terpene; insulin - carbohydrate; nicotine - alkaloid; streptomycin -
lipid

(c) Camphor - alkaloid; insulin - protein; nicotine - terpene; streptomycin —
carbohydrate.

(d) Camphor - carbo
- terpene.

ine — alkaloid; streptomycin

The corre of the following

(i) CH2CH3 CH3
H——8Br H—8Br

H+NH2 H—lLNHz

(iii) " (iv)

CHj En CH, CH,CH3
~ry 1 \ N
iastereomers’an

(a) Identical, enan isomers.

(b) Enantiomers, identical, s iastereomers.
(c) Enantiomers, identical, diasteromers and structural isomers.

(d) Identical, identical, diasteremers and structural isomers.

The INCORRECT statement in the following is:
(a) The nucleobase paris are aligned perpendicular to the helical axis in DNA.

(b) RNA contains uracil and thymine, but DNA contains only thymine.
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(c) All naturally occurring amino acids with the exception of glycine are chiral

(d) All enzymes are proteins, but all proteins are not necessarily enzymes.

29. The Product P and Q in the following reactions, respectively, are

CH, NaNH, AgNO3
\ — = P A T
= . MRy
P s NG ..
\ 2
E,,,/y - @ DN 4@ and /\/CI
)

a5 A Vv/. N\ . "W

(;) e

Cl
(\/CHs / , (\/CHg
and _ \ and -\ ®
CH,

(a

30. The maj roduct following reaction is: }/ :

HsNCONHNH, (1 equiv), HCI, 100 °C
+ @\ = : o -
O 'CHO

{1 equiv) (1 equiv)

‘w -
0

"{ ]
(a)Q:N U NHNF&VQCH N—C— NHNH;
O 0
! / \ I
(c)<:>'=“‘““‘°‘“”2 Q\CH:N'NH_C_NHE

(d)

Descriptive Questions
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31.

32.

33.

34.

In the following reactions, identify X, Y and Z

boiling water

Na,S0, + S—22etet , X (colorless complex)

excess X

AgBr—=<=X ;Y (soluble complex)

boiling water

X+Cl, +H,0———=="=>7Z +HC]

(b) Draw the structures of S,N,H, and N,S,F,.

observed g e i aghet e throline)

(b) PCIL,
the solid

e, but is ionic in

- no d-electrons

B+diphenylcarbazide——D

C+HCl——E(greenish yellow gas)

(a) Identify species A and C in the following.

Write the balanced chemical equation for the conversion of Ato A*".
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A+aquaregia——>A* +NO

A* +I" ——B(black precipitate)
B+1"(excess)==C(orange color)

Hint: C on the dilution with water gives B

(b) Draw the structures of X and Y in the following reactions.

(i) Borazine + H(l— X

(ii) Borazine + Br,——Y

35.  (a) The molar KCl, K2S04 and CI- are
280, 150, 30 e transport number
of Ba2+*in
(b) If4 of water by 3.2

36. (a) For'the i e (it a straight line
withan s c
(In2

(i) Derive
(ii) Calculate t to decrease to 10% of
(b) Shown below is the Jablonski diagram that describes various photo-physical
processes. The solid arrows represent radiative transitions and the wavy arrow
represents a non-radiative transition.
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 |9



37. (a) (i) Given : ] 1€ expre 1, for the temperature
dependence ia ern entropy (AS ).

(ii) For 3 i : ] 6.5 ] K-1 mol-1.
Calculate [ g s :

Region |

Region Il

(i) Identify the phases and components in region [ and region IL

(ii) Calculate the number of degrees of freedom (variance) at point M.

38. (@) Onemole of anideal gas initially at 300 K and at a pressure of 10 atm undergoes
adiabatic expansion

(i) Reversibly and
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(ii) Irreversibly against a constant external pressure of 2 atm until the final
pressure becomes equal to the external pressure.

Calculate AS for (i) and (ii). For (ii), express the final answer in terms of R.

system

Given: Molar heat capacity at constant volume Cym = 3R/2

(b) For the following equilibrium at 300°C, N204(g) = 2NO02(g)

Calculate Kp when N204 is 30% dissociated and the total pressure is 2 bar.

39. 3 istributi ecular speeds for a gas is

quantum number n

1

Yo (r.0,0)= Foonl 2
0

(i) Identify the values of quantum number / and m and hence the atomic orbital.

(ii) Find where the radial node of the wave function occurs.

40.  (a) Write the possible substitution products in the following reactions. Indicate
the types of mechanisms (SNl / SNZ) that is/are operative in each reaction.
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(b) Write the elimination products A to C in the following reaction. Identify the
major product

= HyFO
T, POy, &
——
D As
H

41. (a) Write t t Wacti ence.
>,

HCI, AICls CHaCOCI, AICH :
© + HyC-CH=CHy —— 35 p —3 2 » B (major product)

1. CF3COOOH, CH4Cl,

2.NaOH, A
3. H;0?
C
(b) Writlé\str%gu\&nd E in the reM‘eipelM
HyC_  CH,
1- HNO3, H2804 1 Brz, FeBl'3
2. SnCl,, HCI 2. KOH, H;0, A
= D » E
3. (CH,C0O),0 (major product) 3. NaNO,, HC
4. H3PO,
42. (@) Write the structures of A to C in the following reaction sequence.
- 1. NaNH»
'8 m-CICgH4COOOH, benzene 2 H.0P
| | - A = B+ C
N NeH
3 3. NaNO», HCI
(b) Write the structures of D and E in the following reaction.
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G Brz. OHe
Ph/‘\(NH2 - D —» E
0 20,4 (intermediate)  (stable product)

43.  Write the structures of products A to E in the following reaction sequence.

N{CH3)z

= Li, NHa (lig) A Hy0* isomerization

~F -BUOH ]

CHa CHs

A
(H3C)sSIO

Y
D
HyO®
]
E

ollowing reaction

* *
44, Oxanamid aé‘ izer,™i ac @g
scheme. Write 's%tkt res and r‘ ﬁ
ATA,
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K: Reagent/s _ B _
CsHis » 2L (C,HgO and gives positive test with Tollen's reagent)

NaOH, A
(-H20)
Ag,0O, NaCH
(2-M ~ N

(oxidation)

1. SOCl,
2. NH,
3. CF3COOO0H

(o)
(an epoxy amide)
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