‘t‘

= TIFR

CHEMISTRY

SOLVED SAMPLE PAPER

* DETAILED SOLUTIONS

{i} www.vpmeclasses.com




e MllVPM CLASSES

CSIR NET, GATE, UGC NET, SLET, IIT-JAM, TIFR, JEST, JNU, BHU, MCA and MSc ENTRANCE EXAMS

TIFR - CHEMISTRY
MOCK TEST PAPER

L]

Attem pt All the 40 Questions (Objective).

L]

Each questions carries thres marks.
1 negative mark for each wrong answer.

= Pattern of questions : MCs
Total marks 120
* Duration of test : 3 Hours

L]

sab-laa

=== VPM CLASSES

For T4 NI, SETE, HET HIMET @nd S Erkerancs Exams

WhatsApp: 9001894070 Mobile: 9001297111, 9829567114

Website: www.vpmclasses.com E-Mail: info@vpmclasses.com Page 1



http://www.vpmclasses.com/
mailto:info@vpmclasses.com

e MllVPM CLASSES

CSIR NET, GATE, UGC NET, SLET, IIT-JAM, TIFR, JEST, JNU, BHU, MCA and MSc ENTRANCE EXAMS

Some Useful Data
Avogadro number = 6.02 x 10 mol™ e=16x10"C

RT/F = 0.0257 V at 25°C h=6.626 x 1073 J.s

Faraday = 96500 C/eq. wt. c=3x108ms™?
Boltzmann constant k = 1.38 x 10 JK™*
Mass of an electron = 9.109 x 107! kg

Standard reduction potential of Cu®* + 2e~ «» Cu: +0.34¥V at\25°
Standard reduction potential of A" + e~ « Ag: +

K, for NH, = 1.8 x 10

S=kinW

1. The molar absorptivity at &__ is minimum for
(¥ Dan(H,0) V
(B) [Cr(H,O) J*

(C) [Co(H,0) J*

as maximum lattice energy?

(D) BaO
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CuininHH
-
H,C \(ﬁ N
3, O  _Br/NaOH g ix] will be ( :
CuinnH
~
H.C \ﬁ —NH-Br
(A) S \
NS
\\\\ \ CH3 V
(B) NH,
i
(¢ NH,
\\\\\\CiCH3
H lil — CHO
(D) H
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4. The pK, and pK, values for alanine are 2.34 and 9.60 respectively. What is its

isoelectric point?

(A) 5.97
(B) 2.34
(C) 9.60
(D) 7.26
5. Which one among the dienes A to D will undergo 43,3}-sig opig” shift upon
heating

L

Y

(AYA

(B)

(D)D

6. A substance undergoes first order decomposition involving two parallel first order

reactions as —

WhatsApp: 9001894070 Mobile: 9001297111, 9829567114
Website: www.vpmclasses.com E-Mail: info@vpmclasses.com Page 4



http://www.vpmclasses.com/
mailto:info@vpmclasses.com

ol VPM CLASSES

CSIR NET, GATE, UGC NET, SLET, IIT-JAM, TIFR, JEST, JNU, BHU, MCA and MSc ENTRANCE EXAMS

k, =125%x 10" s
\ k2 3-80 x 10° 5™

(A) 23-17

The mol percent of B in the products is

(B) 76-83
(C) 30-16

(D) 69-84

7. Half life of the reaction is independent of initial tration of H,O,. Volume of O,

gas after 20 minutes is 5L at 1 atm and 27°C letion of the reaction

50L. The rate constant is: -
(A) 1 log10 min™
20

(B) @ log10 min™

2. 303 50
Iog—m n’

(©

2.303

(D) 2220 45,

8. Chro etalkcan be electrolytically plated out from an acidic solution containing

5 ming that all of the CrO, is in a soluble form, how many coulombs are
required to se 3.68 g of Cr to be deposited on the cathodic electrode?

(A 00 coul

(B) 41,000 coul

(C) 10,250 coul

(D) 61,500 coul
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9. The proton NMR spectrum of a compound with molecular formula C,H,O was

obtained. Under low resolution three signals with relative intensities of 1 : 2 : 3 were
recorded. Under high resolution, the high field signal split into three lines of relative
intensities 1 : 2 : 1, medium field signal into four lines of intensities in the ratio of 1 :
3:3: 1. What is the structural formula?

(A) CH,CH,OH %
(B) CH,OCH,
(C) CH,CHO %

(D) Both A & B

10.  The following molecule has a

11. increasing [H, O] in the following aqueous solutions is:
<0.01 M H,SO, < 0.01 M NaCl < 0.01 M NaNO,
(B) 0.02 M NaCl < 0.01 M NaNO, < 0.01 M H,S < 0.01 M H,SO,
(C) 0.01 M NaNO, < 0.01 M NaCl < 0.01 M H,S < 0.01 M H,SO,

(D) 0.01 M H2S < 0.01 M NaNO, <0.01 M NaCl <0.01 MH,SO,
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12.

13.

14.

Which statement/relationship is correct?

(A) Upon hydrolysis salt of a strong base and weak acid gives a solution with pH < 7

(B) PH=~log

1
[H']
(C) Only at 25°C the pH of water is 7
(D) The value of pK at 25°Cis 7
If the ionic strength of Cd (NO,), = 1 unit, then the moldlity“ef C olution will
be. %

(A) 1 unit
(B) 1/2 unit
(C) 1/3 unit

(D) 1/4 unit

Electrolysis of a solutionfof HSO; i roduces S,03~. Assuming 75% current

efficiency, what current should be employed to achieve a production rate of 1 mole

of S,05~ per hour
(A) + 715

(B) 35;

standard oxidation potential = +0-44 volt. Which of the following reactions is non—

spontaneous —

(A)Br, +2I — 2Br +1,
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(B) Fe + Br,—> Fe”" + 2Br’
(C)Fe +1,—> Fe™ +2I
(D) I, + 2Br —— 2I” + Br,

16. Consider the following statements about intermolecular /intramolecular rogen
bonds

(1) Both types of H-bonds are temperature-dependent

(2) Intramolecular H-bond disappears on increasing theico ti

(3) Intermolecular H-bond disappears on decreasging the concentration

(4) The boiling points of compounds having intramolecular H-bond are lower than

that of those compounds which have inter r H-
Which of the statements given abgve are correct?
(A)1,2and 4

(B)3and 4

(©)1,3and4

(D) 1and 2
17.
(B) 300" ppm
(C) 450 ppm
(D) 600 ppm
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18.  Which of the following reactions takes place at elevated temperature (500 — 550°C)
and high pressure in the presence of a catalyst?
(A) Hydrogen reacts with oxygen to form water
(B) Hydrogen reacts with Nitrogen to form Ammonia
(C) Saturation of ethylene to ethane by hydrogen
(D) None of these
19.  The product formed, when Mg (NH,) PO, is heated is
(A) Mg (NH,),PO, %
(B) MgO
(C) PbO
(D) Mg,P,O, v
20.  The solubility of hydroxides, fluori or oxalates of the metals of Group Il A
(A) Increase down the group
(B) Decreases down the gr
(C) Varies random
21.
(B) K,
(C) Bi (OH),
WhatsApp: 9001894070 Mobile: 9001297111, 9829567114

Website: www.vpmclasses.com E-Mail: info@vpmclasses.com Page 9



http://www.vpmclasses.com/
mailto:info@vpmclasses.com

e MllVPM CLASSES

CSIR NET, GATE, UGC NET, SLET, IIT-JAM, TIFR, JEST, JNU, BHU, MCA and MSc ENTRANCE EXAMS

(D) Bi (OH)(NO,),

22.  An unknown inorganic compound (X) loses its water of crystallization on heating and

its aqueous solution gives the following reactions:
(a) It gives a white turbidity with dilute HCI solution

(b) It decolorizes a solution of iodine in potassium iodide

(c) It gives a white precipitate with silver nitrate solutio hich %k on
standing. Identify the compound (X)

(A) Na,CO,.10H.0O

(B) Na,S,0,. 5H.O

(C) Na,S0O,.10H,0

(D) None of these

23.
24.
A) LiCl > NaCl > KCI
(B) NaCl > LiCl
(C) NaCl > KCI > LiCl
(D) LiCl > KCI > NaCl
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25. ldentify the least stable ion amongst the following
(A) Li*
(B) Be~

(C) B

(D) C
26.  According to band theory of bonding, conduction occurs |@ ctors

because

(A) Valence band is full

(B) Valence band and conduction band overlap
(C) Band gap is appreciable

(D) Band gap is small

27.  Which of the following, when dwria of ultra purified Germanium, will
ct

convert it into a p-type semi
(A)C
(B) As

(© In

28. spectriim of ethyl benzene some of the prominent peaks appear at m/e

d, 65. Which of the species given below is not responsible for these

(A) Ethyl benzene
(B) Ethene

(C) Tropylium ion (C,H,")
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(D) C,H.*
29. How many signals in NMR spectra will be obtained from the following compounds
respectively?
G CHj ~
CH3~{I,-—0—-CH3 CHg—S11—CH3
L CH, ) CH, 3 CH3—©——OCH3 . Cl-©kNHz
(A)2,1,3,2 \g
B)1,4,3,2
(C)2,3,1,2
D)1,1,2,1
30. If the enthalpy of a reversible reaction is 8- ! over the temperature range
400-500 K, the value of In K_ /K4 for the reaction is —
(A) 1.0
(B) 2:0
(C) 25
(D) 05
31. ncentration of a slightly acidic water solution can be
(C) 107P°
(D) 10-4~-poH)
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32. If vis the volume of a gas adsorbed on the surface of a solid, the plot of p/v versus p
where p is the gas pressure in the langmuir adsorption isotherm, gives a straight line

with slope equal to

P
A |

(B)K ’
1 :
©) Kv

1

(D) 5

mono

33.  The equilibrium constant for the reaction, g 2HI(g)

is 32 at a given temperature. T

equilibriumiconcentrations of 1, and HI are 0.5 x

10=3 and 8 x 10~3 M respe ium concentration of H,, is —
(A)1x107°M

(B) 0.5 x 103 M

(C) 2 x 105
(D) 4
34. ich ofithe statement regarding following structures is true ?
0 CHO CHO
H——OH H——OH HO——H
O——H HO——H HO——H
H——OH HO——H H——OH
H——OH H——OH H——OH
CH,OH CH,OH CH,OH
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(A) I'and Il are epimers
(B) I 'and Il are epimers
(C) Both are true

(D) All the three are epimers

35.  Among the given compounds, the one which is least basic is %
®
]

N
(B) N \
N
(C) H
- C)
=
N
36. H,50, Pyridine .
300°C
(B) le
(C) 3-methyl pyridine
(D) None of these
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CH,—CH, -1
cm_ﬁ—m
@ !
. (i) Mg/Ether

The final product of the reaction is

> product

CH, — CH,MgI

oo

CH, — CH,MgI

of
¢ A

©
(D) ‘

38. Acetic a how two signals a and b at & = 8.0 ppm and 3.8 ppm, respectively in a

(B)

(©

z NMR spectrometer. Calculate the separation in frequency between the two

signals on a 300 MHz spectrometer.

(A) Av_ = 2400 Hz
(B) Av, = 1140 Hz
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(C) A & B both
(D) Av, = 2400 MHz & Av, = 1140 MHz

39. The order of the frequency of the carbonyl absorption in the aldehydes given below

) (1 ()
A I>11>1

B) 1> >1
S m=>1=>l
D) 1>1>1

40. Thermal reaction of allyl ph genegates a mixture of ortho- and para-allyl

ANSWER KEY
Question| 1 | 2 [ 3| 4]|5[6|7]|8[9]10]11[12]13]|14[15]|16]|17[18]|19]20
Answer |A|C|[C|A|B[B|C|B[A]|B|JC|[C|C|A[D|C|[B|[B|D|[A
Question| 21|22 23[24]|25[26|27|28[29]30]|31[32]33]|34[35]|36]|37[38]|39]40
Answer |[B|B[D|B|B[B|C|B[A|D|D[D|D|C[C|A[D|C]|D[B
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HINTS AND SOLUTION
1.(A) [Mn(H,0)J?" = Mn*2 = 3d°

In [Mn(H,0)_J** complex all transitions are not only laporte forbidden but also spin

extremely

ingly

forbidden. Absorptions associated with doubly forbidden transition
weak with extinction coefficients several times smaller tha

forbidden transitions. So the molar absorptivity at & _ is mini

2.(C) MgO, Mg* ion is smallest in size and double the cha [ to Li* and

Na’ ions.
3.(C)
Ph Ph
H @

i

H.C NH, H.C

0 Br, /NaOH Migration
Hofmann Reacti with retention
of configuration
P
NI

Ph

nimiH
H.C N=C=0 H,0 .C NH,

|
3.3 N

Cope rearrangement

k;x100 _ 126 x107* x 100
6.(B) iy a — =7683
1+k,  125x107™* +380x10
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7.(C) t, isindependent of initial concentration a, for first order reaction.

2

X oV (=5L att =20 minutes)

aaV, (=50 L at completion)
K = 2303

loq_&_ _ 2303, 50
t 9a—x_ 20 945
8.(B) CrO,(aq) + 6H*(aq) + 6e~ — Cr(s) + 3H,0(I)

Coulombs = (3.68 g Cr) x ( Lmol Cr ]( 6F }(96500 0 coulombs
52.0g Cr )\ 1mol Cr

9.(A) Structural formula CH, — CH, — OH

relative intensities 3 : 2 : 1

CH, — CH,— OH
Tri;l)let quellrtet SirLgIet V
Inte\rl;sity Inte\lr;sity ‘ l

ratio ratio
1:2:1 1:3:3:1

The'gyclohexane ring has one plane of symmetry across 1, 4 positions, cutting all 4

ents in to half. The similar groups in cis orientation at 1,3 positions also show
plane of symmetry.
11.(C) H,SO, is strong acid having pH< 7- NaNO, on hydrolysis gives alkaline solution of

pH > 7. NaCl is neutral and H,S is weak acid.
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12.(C) Hydrolysis of a salt of strong base and weak acid gives pH > 7.
Also, pH =Iogﬁ and K _for H,O at 25°C = 107*. The pH of pure water is 7 at 25°C
and decreases with increases in temperature.

13.(C) 1 =%(22b+12.2b) —3p-1=b-1/3= C

14.(A) 2HSO, —> S,03 +2H" +2e” \3
5 1mole S,0%”
075

2

x 96500
| = o7 = 71-5 amp
3600
15.(D) E° for reaction in (d) = EOOPBF-F EORF,1 . 54) =—1.63Vv

16.(C) (1) Both type of H-bonds

(2) Intramolecular H-bond ISiindependent of concentration.

(3) Intermolecular onds increase on increasing concentration and decrease on

decreasin

H-bond

. o latermolecular H-bond.
17.(B) 30 m / 50 HCI =30 mL / N/50 Ca (HCO3)2 =30 mL N /50 Cacoszloo mL tap
water

ExNxV _ 50x30 :0.039
1000 50 x1000

Mass of CaCO, in 100 mL tap water =

WhatsApp: 9001894070 Mobile: 9001297111, 9829567114
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= hardness = 300 ppm

18.(B) The first reaction (a) occur on electrical sparking. The reaction in (c) occurs at
elevated temperatures in the presence of a catalyst but not at 500 — 550°C. The

correct option is (b) which occurs at the above conditions.

19.(D) 2Mg(NH,)PO, —2—>Mg,P,0, +H,0 + 2NH,

20.(A) Both lattice energy and hydrolysis energy decreases movin e groupdue to
ility while

here. And

gradual increase in size of M*™ ion. So formed tends to i
latter tends to decrease it. But lattice energy hasf domi

therefore, solubility increases down the group.

21.(B) At first, Bi (NO,), undergoes hydrolysis. Nitric a ed: Which oxidises KI to

iodine. The liberated iodine dissolves in Ki ye olution of KI..
Bi(NO;); + H,O——[Bi(OH)(NO;),] + HNO4;2HNO, H,0+2NO, +O
Ky

2K1+H,0+O——>2KOH +

- )
Darkbrown ' 2 Yellow solution

22.(B) X=Na,S,0,.5H,0

Na,S,0; + 2HClI |+H,0+S + S0,

23.(D) 2Ag Na,S,0,; — 2Na,[Ag(S,05),] + 2NaBr

24.(B) The ease of ionization of the given compounds will be in the order LiCl < NaCl <

KCI, hence equivalent conductance at infinite dilution in the same order.
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25.(B) Be™ is attaining 2s?2sp® configuration by losing its fulfiled stability of 2s?

configuration.

26.(B) A/C to band theory in electrical conductors either the valence band is only partially

{5?

27.(C) Purified Silicon (or germanium) crystals can e Converted t@ p-type or n-type

full or valence and conduction bands overlap.

Energy

semiconductor by high temperature diffusion of t late dopant element upto

1

28.(B) The peak at m/e =
mass of C;H.C H. (et

(C,H, =

2 (1) CH, — 2 signal

(@) CH;
(a) CH,— Si— CH, (a)

(2) (a) CH, — 1 signal
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(b) (b)
(a) CH, OCH, (c)

(3) (b) (b) — 3 signal

cl NH, (b)

(4) (a) (a) — 2 signal E )
. 3 _
30.(D) ¢ Ko _AH(Tp —T)) _8314x10° x (500 400) _ g ;
K, R T, 8314 x 400 x 500

31.(D) pH = —log[H"]

[H] = 10"

pH + pOH =14

pH =14 — pOH

[H*] = 1024~ poH) V
32.(D) According to Langmuir is@therm

Q= :"

p
Multiplying through out by v

mono
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p_p 1
V Vmono Kvmono
y=mx+C
1
Slope =
p Vmono
33.(D) H, +1, ~— 2HI
K = [HIJ?
[H,]111,]
) -3\-2
HIP = (8x107)" _ 4103 M

MI=07xk - (0.5x10°)(32)

34.(C) Epimers are a pair of diastereomers which in the configuration around a

single carbon atom

'CHO
HO——H
HO—1—H
H—+—OH
H——OH
°CH,OH
111 (Mannose)

Thus structures | and Il and | and |1l are epimers.
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L A

N
I
35.(C) H is least basic due to less availability of lone pair.
CH,CH,NH,HCI O
/ N
CH, T |
=
36.(A) CH,CH,NH,HCI__heat % N (pip€ridi
(@]
o) <]
CH,— CH,—1 CH, — CH, — Mgl
CH,2C-cCl OMgI
g CH, - ﬁ -cl ®
Mg/Eth Co
37.(D) F _ MglEther ¢ S F S F

38.(C) Av, =8, x v, =8 x 107 x 300 x 10° = 2400

due to conjugatio
(iii) In salic internal (chelate) hydrogen bonding causes a further large
frequen d71666 cm™.
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40.(B)

;
CH 0
10 ZE_‘CH L
3 | ZCCH 2
3CH, ”
A %Hz A
[3,3 — sigmatropic shift]ﬁ [3,3 — sigmatropic shift]

0 OH
H” "CH,—CH=CH,___, CH,-CH=CH, %@
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