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Read the following instructions carefully:

1. Attempt all the questions.

2. This question paper consists of 2 sections, General Aptitude (GA) for 15 marks and the subject specific
GATE paper for 85 marks. Both these sections are compulsory. The GA section consists of 10 questions.
Questionnumbers 1 to 5 are of 1-mark each, while question numbers 6 to 10 are of 2-mark each.

The subject specific GATE paper section consists of 55 questions, out of which question numbers 11 to 35
are of 1-mark each, while question numbers 36 to 65 are of 2-mark each.

3. The question paper may consist of questions of multiple choice type (MCQ) and numerical answer type.

4. Multiple choice type questions will have four choices against (a), (b), (¢), (d), out of which only ONE is the correct
answer.

For numerical answer type questions, each question will have a numerical answer and there will not be any choices.

6. All questions that are not attempted will result in zero marks. However, wrong answers for multiple choice type
questions (MCQ) will result in NEGATIVE marks. For all MCQ questions a wrong answer will result in

deduction of % marksfora 1-mark question and % marks for a 2-mark question.

7. Thereis NO NEGATIVE MARKINGfor.questionsof NUMERICALANSWER TYPE.
8. Non-programmable type Calculator is allowed
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Soln.

Soln.

Soln.

Soln.

Soln.

Q.1-Q. 5 carry ONE mark each.
If the sum of five consecutive integers is S, what is the largest of those integers in terms of S?
@ 0 = @5
Let the number be 1, 2,3,4and 5 largest =5
Then,S=1+2+3+4+5=15
by options
§-10 15-10 5
@5 "5 5
(b) S-10 15-10 :Ei
4 4 4
S+10 15+10
5 5
§-10 15-10 5

—#5
(d) 10 10 10

Correct optioniis (c)

=1 not largest

5

(c) =5 which s largest

If the product of 4 consecutive integers is equal to one of them, what is the largest possible value of one of the
integers?

(@0 (b) 3 (c)4 (d)6

Out of these 4 consecutive numbers, one number will be 0 because of these integers is sequal to one of them
Numbersare0, 1, 2, 3

We have to select the largest number which is 3

Correct optionis (b)

Fill in the blank with appropriate word. He is opponent, you must respect and fear him at all times.
(a) Aredoubtable (b) A disingenuous
(c) Craven (d) Aninsignificant

He is a redoubtable opponent, you must respect and fear him all times.
Correct optionis (a)

(0.55)*0 is closest to

(@0.1 (b)0 (c) 10 (d) 100
When it expands it is closest to O.

Correct optionis (b)

What is the Missing term in sequence ABC, A’BC, A’BC, , A*B’C?,
(a) A’B*C (b) A?B*C? (c) AB3C? (d) A*BC
ABC,A’BC A’B*C A’B*C A’B*C

(S — — —
XA XB XC XA

Therefore, A’B*C?
Correct optionis (b)
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Soln.

Soln.

Soln.

Soln.

10.

Soln.

Q.6-Q. 10 carry TWO marks each.

Disability (0.3%)

Ethnicity
10%

Multiple
bias (0.2%)

Sexual
orientation
(15.6%)

Percent— distribution of Bias — Motivated offenses in 1998 in USA.

If in 1998, there were 10, 000 bias motivated offenses based on ethnicity, how many more offenses were
based on religion than on sexual orientation?

@4 (b) 40 (c) 400 (d) 4000

10% = 10000

Religion— sexual orientation =?

16 % -15.6% —=0.4="

10% = 10000

0.4% = 0.4x1000 = 400

Correct optioniis (c)

A person moves 8 km west, 6 km north, 3 km east, and 6 more km north. How far is this person from his
starting place

(@) 13 (b) 17 (c)19 (d) 21

We have to find OA
Intriangle OAB
OB=8-3=5
AB=6+6=12

OA= 521122 =13

Correct optionis (a) s

Fill in the blank by appropriate words?

The new computer system __ next month.

(@) Is being installed by people (b) Isbe installed

(c) Isbeing installed (d).Is been installed

The new computer system is being installed next month. Sentence inpassive form.
Correct optioniis (c)

Fill in the blank by appropriate words it’s disappointing.

(@) Verymuch (b) Very (c) Much (d) Much very
It is very disappointing.

Correct optionis (b)

If Rout is related to Defeat then which pair is correctly matched

(@) Grief: Loss (b) Pathway : Ruin

(c) Memory: Oblivion (d) Ovation : Applause
Rout : Defeat : : Ovation : Applause

Correct optionis (d)
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Q.11-Q.35 carry one mark each.
11.  The major product (P) formed in the reaction is

O\\S//O cl
wa = ®
O\\S/O
4
A,
S0,

Correct optionis (a)
12.  Theproduct (P) is

(b)
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Soln.

(d)

0
I
N
|

o

5-H
abstract

HC=N-OH

7
~
7
73

Correct optionis (a)

13.  The major product (P) is

Soln.

(i) Hy/Ni/A

X
| A (i) Me-I (excess) > (P)
N
®) O
N
H

Ag,0 (moist)

(i) H*
X
(c)ﬂ (d)ﬁ
Hy/Ni Me-I (excess) “/\” isomerization “/\‘
e . e —_—
_ A Ag,0 (Moist) H*

N
H

Correct optionis (d)

oo
Na—
CAREER ENDEAVOUR,
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14. The major product (P) is
Br

N (i) BuLi

| _— (P)
/ (ii) CO,

cl (i) H*

COOH
COOH

e ”\e -

Correct option is ()

0O=0

O O

P G QLY O SRS
Q o o
o A Eblﬂ% GIP

Correct order of pK value of the above compounds
@C>D>A>B>E>F () D>C>A>B>E>F
(F>E>B>A>C>D (dC>D>B>A>F>E

Soln.  pK, value of the following compounds.
A=9,B=59,C=10.7,D=165E=51F=47
Correct optionis (b)

16. In the following compounds, the number of aromatic compound is/are
©
X — N~ N\
® B = |©LJN
0 o N
HO,C

OH
) NH  COOH o O
HO 0
> 4@
D E
(D) _ (E) A on

O N COOH
0]
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Soln.

17.

Soln.

18.

Soln.

19.

Structure (A), (C) and (E) are aromatic in nature.
Correct answer is (3)
Assign the configuration R/S of following compound respectively

H
F3C \\\\OH
Hy NH2 H
H S 7
(A) (B) s\)\COOH © )\/\/</CHO
@)s§, S R (b)R, R, R ©)S,R, S S, S, S

A=R,B=R,C=R
Correct optionis (b)

OH
OMe () Hz, PUICACOS Py
S Z Ph (i) acid = ®)
o)
(@) HJ@% (b) OHEN AN,
o)
] § OH
(©) (d)OHC\/\)\Ph
Ho” Ph
OH .
Tﬁ/\ (i) Hy, Pd/CacOs, Py (;OMe acid Q
P - e N
N Z == H AN Ph
Ph
H,0
@®

Correct optionis (b)

cl
NaNH,
CN

Select the major proudct (P) formed and respected mechanism
CN

@ |

nucleophilic elimination reaction

CN

|

Benzyne intermediate

\ / \ _/
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CN
@ Addition-elimination
CN

(©)
(d) Benzyne mechanism

Hd o

! Cl
NaNH, AN
Soln. — T 2 _—
NH3(1)
CN CN cn | NH2
Benzyne \

\=/
)
é:}y
)

|
o

Correct optionis (b)

20.  The number of P-P bond present in H.P, O, is/are
Soln.  Structure of H.P,O

6 47117

Correctoptionis ()

21.  Which of the following complex will show charge transfer transition in UV visible region
(1) CrOo .~ (2) ReO, (3) FeO > (4) Hal,
@1,23 (b) 2,3,4 (©1,3,4 d1,2,3,4
Soln.  Infirst three complexes due to higher oxidation state of metal there will be LMCT while in Hgl, due to large
size of iodide there will be LMCT.
Correct optionis ()

22.  Aten membered cyclic silicates is formed containing four sodium ions and some Zn ion this cyclic silicates
contains hydrated H,O molecules which are present in 1 : 3 in mole ratio. What is number of Zn metalion in
complete formula.

@ 2 (b) 4 (© 3 @5

Soln.  The formula will formed Na,Zn,[Si.O..].9H,0 three zinc (Zn**) required to complete the formula.
Correct option is (c)

23.  The total number of edges in [Ce(NO,) ]* is/are

Soln.  [Ce(NO,)J* complex has Icosahedral geometry. Hence, number of edges equal to 30
Correct answer is (30)
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24,

Soln.

25.

Soln.

26.

Soln.

27.

Soln.

The structure of [CB,H, AsCo(n°~ Cp)] compound is

(@) nido (b) arachno (c) closo (d) hypercloso

On solving [CB,H, AsCo(n°- Cp)], it give structure of B ,H,, which is closo

C = BH,

As = BH,, [Co(n°-Cp)], 9 + 5 = 14 electrons related to four electrons carbon of 4 electrons BH unit
BH,,+ BH + BH, + BH — B H, — closo

Correct option is (c)

Reaction which is not catalyzed by co-enzyme B, is

(@) dehydration (b) isomerization

(c) conversion of DNA to RNA (d) deammination

Co-enzyme B,, catalyse dehydration, deammination and isomerization. It catalyses the conversion of RNA
to DNA.

Correct option is (c)

The far infrared rotational absorption spectrum of a diatomic molecule shows equivalent lines with spacing
40 cm. The position of the second Stoke’s line in the rotational Raman spectrum of this molecule is
(@) 200 cm™ (b) 300 cm™ (c) 400 cm™ (d) 600 cm™

The line spacing in the infrared rotational absorption spectrum 2B = 40 cm tand B=20cm™.
The distance of second Stoke’s line from Rayleigh line is 10 B.

The position of second Stoke’s line in the rotational Raman spectrum =10 x 20 = 200 cm.
Correct answer is (200).

The ratio of molecules distributed between two states is 8 x 10%° at 500 K, the difference in energy (in
kJ/mol) of the two states is

N,
No

_ o~ DE/kgT

AE
—23

-AE

8x10° =¢ A
1.38x500x10"“"J

—AE
1.38x500x1072% ]

én(8x1010):

-AE

25.10= 53
1.38x500%x10“"J

—AE =25.10x1.38 x 500 x 1023 J x 6.023 x 102 /mol

— 25x 6 x1.38 x 5x10° J/mol
=103.5 x kJ/mol

=102-104 kJ/mol
Correct answer is (102 — 104).
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28.

Soln.

29.

Soln.

30.

Soln.

31.

Soln.

Using cuvettcs of 0.8 cm path length a 10 M solution of a chromophore shows 60% transmittance at
certain wave length. The molar extinction coefficient of the chromophore at this wave length is

@ 27.75x10°m*m™ (b) 20.75x10*m M
(©) 20.75x10%cm™tMm™ (d) 27.75x10*cm™t ™M™
1 100
A=log= ; A=Ilog ; A=log— ; A=1logl0-log6 ; A=1-0.778=0.222
T 60/100 60
0.222x10°  222x10"

A=cc-/ : 0222=Ex10°%x08: E= —27.75x10%cmt M1

800
Correct option is (d).

The adsorption of a gas is described by langmuir isotherm with the equilibrium constant K = 0.5 kPa ™ at
25°C. The pressure (in kPa) at which the fractional surface coverage is 0.25 is

o _KP o_1( 025
1+kP k\1-0.25

0+0KkP = kP p=L (9%
050075
o0 TR 10
1-6 05 3 15 15

Correct answer is (0.66).

Methyl 4-oxo pentanoate exhibited signals at & 208,172, 51, 37, 32 and 27 ppm in its *C NMR spectrum.
The signals due to C1 carbons is ppm.

@)

5
3
CHs4 1 O/CHs
2

0]
C - lisester carbonyl gap below 200
C -4 isaliphatic carbonyl centre soabove 200.
Correct answer is (172).

A polymer sample has the following composition

Number of molecules | Molecular weight

10 2000

50 4000

40 8000
The polydispersity index (P.D.1.) of the polymer is

760 787 760 800
@ 570 ®) 575 © %S00 @ 570
M- = 2 NiMi  NjM,; +N,M, +NgM3 — 10x 2000 +50x 4000+ 40 x 8000
YN N; + N, + Nj 10+50+40
_ 20000 + 20(1)880 +320000 _ 5400
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32.

M- :ZNiM? _ N;M? + N,M3 + N3M3 _10(2000)* +50(4000)° +40(8000)°
TSN M NyMy+ Ny M, +NgMs 10 x 2000+ 50x 4000 + 40 (8000)

~10x 4000000 +50x 16000000 + 40 x 64000000
- 10 x 2000 + 50 x 4000 + 40 (8000)

_ 40000000 +800000000 + 2560000

~ 20000+ 200000 + 320000

 4x107 +80x107 +256x107 10[4+80+256] 10°[340]

_ . . = - —6.596x10° = 6296
2x10% +20x10% +32x10 10*[54]

ppDl-Mm _ 6296 787

M, ~ 5400 675

Correct optionis (b).

Which of the following graphs given below show adiabatic process?
11

1 IV&ompression

< - i

@ I1, 1l (o) 1, 11 © 1, IV @1, 1v

Soln.  Adiabatic slope are more steeper than isothermal slope of adiabatic process = y x slope of isothermal pro-

33.

cess. Therefore, adiabatic process graphs are Il and 111
Correct optionis (a)

Relation between viscosity of gas and temperature is

1 1
@necT (b) moe = (©) noc T ()N

1
Soln. M =Ep U, A

e=MN"

nziMN*ua\,k = anMN* 8RT 12
2 2 M | V2 1o? N*
1 8RT 1

_ Ly [BRT L nedT

N 2 T \/Encz 1

Correct optioniis (c)
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34.

Soln.

35.

Soln.

36.

Soln.

37.

Soln.

Which of the following pair of Lanthanoids will show strongest emission spectra?

(8) ce* and Ho*  (b) Eu® and Tb*  (c) Yb* and Lu**  (d) Sm*" and Eu®*
More the number of unpaired electron, more will be microstate hence more will possibility of intersystem
crossing. Hence, more stronger emission spectrum.

The Mulliken Notation for the following irreducible representation

E Cn nC2 | Op
211 1 [-1]-1
(a) By, (b) B, (c) E'y (d) E"y

Two dimensional =

Symmetric w.r.t. principle axis = 1
Antisymmetric w.r.t. inversion = double prime
Antisymmetric w.r.t. plane =u

So, the correct Mulliken Notation = E",

Correct optionis (d)

Q.36-Q.65 carry TWO marks each.
The following transformation involves

5

(@) (1) 3,3, S.T.S. (ii) electrocyclization, (iii) 1, 5-H shift
(b) (1) 3,3, S.T.S. (ii) 1, 5-H shift, (iii) electrocyclization
(c) (i) electrocyclization (ii) 1, 5-H shift, (iii) 3, 3, S.T.S.
(d) (1) 3,3, S.T.S. (ii) 1, 7-H shift, (iii) electrocyclization

—_ CH 1

0]
_ B3 4H s
S M.S. enollzatlon —H sh|ft Electro
cyclization

Correct optionis (b)

The incorrect statement among the following is

(@) The enzyme carboxypeptidase cuts the peptide chain from C-terminal side.

(b) The enzyme trypsin cuts the peptide chain from C-terminal side of basic amino acid

(c) The enzyme chymotrypsin cuts the peptide-chain from C-terminal side of amino acids having aromatic side
chain.

(d) Cyanogenbromide cuts the peptide chain from N-terminal side of methionine.

The cyanogenbromide cuts the peptide chain from C-terminal side of methionine. Hence, correct optionis (d)
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38.  The major product (P) is
o}

i) LDA

- ~ (P)

(ii) TMS-CI

(iii) Me-Li

(iv) HCHO/H*/Me,NH

OMe

OH

O
@ NMe, (b) NMe, © é/\NMeZ
= @

NMe,

SMT
o) OLi/\ oj
Soln.

LDA ™msLCl e NMe,
—_— —_—

HCHO/Me,NH é/\
—>

Correct optioniis (c)

39.  The major product (P) is
OH
B (i) AcBr
OH » (P
a > Vecome, )
(ii) K,CO3, MeOH
gAc \\\O 0
a b H C N d
@ /'v o A_s 0, ] O,
OMe
OH ® _~ o Br 9
Soln : OH _AcBrL L g O—>Br )\/OA —>KrC03 /A
LA MeC(OMe); | E sk “"MeOH  Ar
Ar
Correct optioniis (c)
40.

The major product (P) is

(i) HONH,HCI, NaOAc P)
OTIPS MeOH, reflux -
(i) p-TSCI, EtgN, DCM
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MeO" "Ome OTiPS

HONH,.HCI p-Ts—Cl
Soln. OTIPS NaOAc OTIPS  EGN
=z MeOH
H S
MeO OMe MeO OMe

Beckmann
~_rearrangement

3

OTiPS

Correct optioniis (c)

41.  The major product (P) is

TFAA 5
—_—
oo, oc. (P)

HO 0.5 hthenr.t. 3h

(TFAA=Trifluroperoxyacetic acid)
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(b)

(d)

TFAA
—_—

Soln. B.V. oxidation

Correct optionis (b)
42.  Treatment of this epoxy-ketone gives a compound with a spectra shown below. The correct structure is:

O

TSNHNH,
0 -

m/z 138 (M, 129%), 109(56%), 95(100%), 81(83%), 82 (64%) and 79(74%)
IR : 3290, 2115, 1710 c™

oy (CDCL) (ppm),  1.12(6H,s)

2.02 (1H,t, J=3Hz)
2.15(3H, s)
2.28 (2H, d, J=3Hz)
2.50 (2H, s)

0. (CDCl,) : 26, 31, 32, 33, 52, 71, 82 and 208 ppm.
H O O
N H H A
(a)
H H
y H CH, ©
D WY 7
(© WCHO WCH:;
H CH

3

H
(b)

H
(d)
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Soln.

43.

Soln.

2.02(1H,t)  1.12(6H,s)
H o)

2.15 (3H, s)
S
J=3Hz 2.50 (2H, s)

H H
2.28 (2H, d)

Correct optionis (b)

Yy = A—=%
(A) (B) © (D)

The correct statement about above equilibrium reactions
(a) Band D are more stable than A and C respectively
(b) Aand C are more stable than B and D respectively
(c) Aiis more stable than B, D is more stable than C

(d) B is more stable than A, C is more stable than D

Energy profile diagram of the above compounds

Energy
AG| 7
o}

Y

Correct optioniis (c)

oo
Na—
CAREER ENDEAVOUR,
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CO,H
(i) HNO, (iv) A EGNH
44. (ii) Base, n- PrCI ( ) (v) Hy/Pd/C (Q)
HO (iii) SOCl,

The major product (P and Q) formed in the following reaction sequence, respectively

(I? (@]
O,N C O,N OH
¢ N/\/
(@ é
' t
\/\O \/\O
ﬁ (@]
C NEt,
~ci O/\/
(b) |
N0 NO, "0 NH,
(I? (@]
O,N C HoN NEt,
~ai O/\/
(©
\/\o \/\O

NOZCI? NH- O
C\ /\/NEtZ
Cl (@]
(d))\ )\
(@) (@)
COOH COOH O,N COOH
Base
HN03 n— PrC N
\/\O

NEt,

O
O,N O/\/NEtZ <HO/\/ - EpNH+ 2\ OZND/COQ
SN2
\/\O \/\O
0]
(P)
H,/PdIC H,N NEt
| D)‘\ i
\/\O
Q)

Correct optioniis (c)

Soln.
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45.

Soln.

(i) Me3Si \/\SnBug,
BuLi

(ii) LiAIH,

(i) 27 Nogt . Hy(OAC),

MeO

SiMe3 SnBusg

CHO SiMej CHO SnBu
A A
AcOHg
(a) (b) (©) L (d) I
O O

MesSi N N, BuLi MesSi NN [+ Bu,Sn]
3

SiM93
Si|\/|e3 SiMe3 =
O . —
SIM63 HO Hzg)‘j
/\% H+
—_— —_— —_—
Li H,0
MeO MeO MeQ A Me%
SiMej SiMe3
= =
Ha Z OEt
H,O LiAIH
2 4 AcO -
e} HO
SiMe3 SiMes SiMes
P~ e~ P~
AcOHg AcOHg AcOHg
s A\ ® & ML)
! HO EtO o B0 0
| }
SiMes SiMe; CHO SiMes

Ac%) = = |
AcOHg 3 T 5.3] STR
—_— | —_—
g L
0 ? 1

Correct optionis (a)
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46.

Soln.

47.

Soln.

48.

Soln.

49.

A substance undergoes the following reaction Cd** +2e” ——Cd (s) at dropping mercury electrode, and
gives a limiting current of 8.4pA. It has a residual current 0.9 pA. When the potential at the dropping mercury

electrode is—0.615V, the current is 1.5pA. The E,, (in volt) will be
(a) -0.683 (b)-0.724 (c)-0.383 (d) -0.633
id = ie - ir
=8.4-0.9="7.50A

0.0591 i

E=E,, - log—¢
12 n g i1
0.0591 7.5

-0.615=E,, - lo

R Y
E,, =-0.633

Correct optionis (d)
Consider the following reactions,
Ag'(aq)+e ——>Ag(s) E’"=0.80V

Ag,SO, (s)+2e" —>2Ag(s)+S0O; (aq) E°=0.65
The value of K for Ag,SO,(s) is
(@) 10°° (b) 10 (c) 10°° (d) 10
2Ag+Ag,S0, (s)—>2Ag" (aq)+SO; +2Ag

EO — EOCathOde _ EOanode — 065_080 - _015

cell red red

co 00591

cell —

logK,,

_o.15_ 0:0591

logK

sp
0.15x 2
- =lo

=logK
0.0591 I
-5.07=logK,,

logK,, ~log10™

-5
K, =10

Correct optioniis (c)

Correct pair of normal and inverse spinels respectively is

(a) Co,0, anad CoAlO, (b) Mn,O, and NiALO,

(c) NiCr,0O, and CoAlO, (d) NiALO, and NiFe,O,

In case of NiALO, due to high value of CFSE of Ni#*(O,), it prefer to occupy O, voids. Hence, itis inverse
spinels.

Correct optionis (b)

Correct order of rate of water exchange between co-ordination sphere and the bulk is
(8) Mn* <Fe* < Ni* <Cr® (b) Ni* <Fe* <Mn* <Cr*
(€) Ni** <Cr** < Mn*" < Fe* (d) Fe** < Ni** < Mn*" <Cr*

G_ South Delhi : 28-A/11, Jia Sarai, Near-11T Hauz Khas, New Delhi-16, Ph : 011-26851008, 26861009

North Delhi : 33-35, Mall Road, G.T.B. Nagar (Opp. Metro Gate No. 3), Delhi-09, Ph: 011-65462244, 65662255



Soln.  Cr? ionhas tZg ! * configuration, hence show Jahn Teller distortion. Therefore, it is most labile. In case of other

ions high the effective nuclear charge lesser the lability.
Correct optionis (b)

50.  Total number of geometrical and optical isomer for [ Co(en)(NH,), Cl, | is/are

NH3 +

Soln. N
4

\ cis @r cis J

Chiral and optically active

NH3
HaN—|—

N
CI4|>N

NH3 + +

<‘/|\ Q

Trans-lsomer Trans-isomer

Correct answer is (4)

51.  FNMRspectraof [XeF;]” and PF,CI, will corresponds to
(Assuming Xe and Cl has no effect)

1) [XeF5 ]‘ will give only one signal (2) PF,Cl, will give two doublet and two triplet
(3) PRCI, will give one doublet (4) [XeF,] " willgive two signal
@13 (b) 2, 4 (©12 d) 3,4

Soln. [Xer]_ _ 8+§+1 _7 (Sp3d3)

Pentagonal planar. Hence, one NMR signal

§|\ a  a=twotriplet
P——=F b = two doublet
|
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(dueto P) (dueto P)

(due to axial fluorine) (due to equatorial fluorine)

52.  The temperature composition (T - x) phase diagram of two component system made by A and B is given

below. At a temperature of 290K and starting at the point P, B is added until the composition reaches S.
Which of the following statement is TRUE.

T liquid
P Q S
290K
W
R(solid A + solid B)
0 0.3 1.0

Mole fraction

(1) at point P solid A and liquid are present and degree of freedom is 1
(2) at point W, it is a eutectic point and degree of freedom is zero
(3) at point Q, the system is all liquid and degree of freedom is 2
(4) at point R, degree of freedom is 1 and at point S (solid B and liquid) and degree of freedom is 1
() 1 is correct and 2 and 3 are incorrect
(b) 2 is correct and 4 is incorrect
(c) 3is correct and 1, 2, 4 are incorrect
(d) 1, 2, 3 and 4 are correct.
Soln. At point P, solid A and liquid

P=2

cC=2

F=C-P+1
F=2-2+1

F=1

At point S, solid B and liquid
P=2

cC=2

F=C-P +1

F=2-2+1

F=1

At point Q, all liquid

P=1

cC=2
F=C-P+1=2-1+1=2
At point W, eutectic point

F = C-P+1

F=2-3+1

F=0

At point R (solid A, solid B)
F=C-P+1

F=2-2+1

F=1

Correct option is (d)
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53. In a rigid rotator of M (mass). If the energy of third excited state is 10 meV, then the fifth excited state
energy (in meV) is
(@) 25 (b) 50 (c) 70 (d) 80
2
Soln.  Since we know that the energy of a rigid rotator E = Z_I J(J+1),where J=0,1,2,3,....

2 2 2
= :%3(3+1) :Z—Ilz =10 meV :%:10 meV
Energy of fifth the excited state
2 2 2
Eg :h—5(5+1) :@h—:§x%:§x10 meV =25meV.
21 2 1 2 | 2

Correct answer is (25).
54.  The moment of inertia of a hetero nuclear diatomic molecule is 8.5 x 10-%° kg/m?. Its rotational portion

function at 1000 K is x 10%,
2
Soln. Gyt :w ; o for heteronuclear diatomic molecule =1.
O

1.38x1072% J/K x8x3.14 x 3.14 x 8.5 x10~° kgxm? x 1000 K
1% 6.63x10734 Jxs x 6.63 x 1024 Jxs

rot —

 1.38x1072° x8x3.14x3.14 x8.5x 10" kgxm?
1x 6.63x107%* x 6.63x10"* Jxs?

-50 2
_925.2x10™ kgxm —21.05x10® =20-22.

2
43.95x 10758 KM o2
S

Correct answer is (20 — 22).

55. For lithium (BCC) metal the separation of the (100) planes of the metal is 300 pm. The density of the Li
(metal) is M(Li) = 6.94 g/mol.
(@ 900 kg cm= (b) 853 kg m (c) 800 kgm:3 (dy 853 kg cm™

Soln.  For cubic system

a a
dpg =————=; Uijgo =F7——
\/h2+k2+l2 \/12+02+02
300pm=a ;a=300x10"m

M 2x6.94x10~2 kg mol
Nja®  6.023x10%3/mol x 300 x 300 x 300 x 1036 m?®

p:

 2x6.94x10°x1072 x10% kg m 2 x1073
6.023 x 30 x 30 x 30

| 2x6.94x10°x10 2 %10 x10° x10 2 kg m 3
6.023x3x3x%x3
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56.

Soln.

57,

Soln.

4
1388107 _ 185310 kgm3 =853 kg m 2.
162.621

Correct option is (b).

The relaxation time for the fast reaction A—kl—‘ B is 100 us (i.e. microseconds) and the equilibrium con-
-1

stant is 1.0 x 10-°. The ratio of reverse and forward rate constant in the given reaction is 10¢. The value of x
is
(@) 6 (b) 8 (c)10 (d)4
1
T=
ki+k_4

-6 4
=100x10"s=10""s .. (i)

K=+ _1%10% ; Kk =1x10k
Ky

Since, k_; < kq, it can be neglected in comparison with k; inequation (i)

So, that ki =107*s or k; =10*s™*
1

4_.-1
k=208 1005
10°°
10
T
10

Correct answer is (6).

In the Michaeli’s-Menton mechanism for enzyme kinetics the expression obtained is

8
V510210V
[Elo[S] [Elo

The ratio of values K(Michaeli’s constant mol L™ ) and k; (Key,, mol L‘ls‘l) is

@ 25x107% (b) 2.5%10%° (€) 4x107%° (d) 4x10%

=8 —25x10%

m
1 g8 k=108 ; X 955107 ; ks = 2.5%10"
K 1078

-8
Km_ 107 10 10720 _0.4x100 = 4x102
ks 25x101% 25

Correct option is (d).
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58.

Soln.

59.

Soln.

60.

Soln.

61.

Soln.

The difference in the ground state energies (kJ/mol) of an electron in one dimensional boxes of lengths 0.5 nm
and 5nm s

2.2 2 2
AE:n—hz;AE:h_ i2_12 - i 2 21 2
8ml 8m| 17 15| 8m| (0.5°nm* (5)°nm

_6.63><6.63><10‘68J-SJ-S[ 1 _i}
8x9.1x107  kg(nm)?> [0.25 25

_ 6.63x6.63x107J:s Js [1oo_i}
8x9.1x103 kgx10°m=10°m| 25 25

__ 6:63x6.63x10°J-sJ-s 99
8x9.1x107 3 <107 x mtrx mtr 25

_ 6.63x6.63x107%8 x10% x10"® x 99
8x9.1x25

_ 43517 1071946023 %102 J/mol
1820
_ 6.023x435L.7

1820
Correct answer is (144).

10% =14.40 x10* =144 kJ/mol.

The ground state energy of hydrogen atom is —13.598 eV. The expectation value of potential energy inunits of
eVis .

For hydrogenatom 2(T) = —(V) ; 2(13.598) = —(V) ; 27.196 =—(V) ; (V) =—-27.196.

Correct answer is (-27.196).

If w=0.5¢, +0.80g isanormalized molecular orbital of a diatomic molecule AB constructed from ¢, and
¢g Which are also normalized. The overlap between ¢, and ¢g is
C2+C2+2CC,5 =1

(0.5)% +(0.8)> +2x0.5x 0.8x $ =1
0.25+0.64 +0.8S =1
0.89+0.8S =1

0.85=0.11; Sz% ; $=0.137.

Correct answer is (0:137).

Which one is not correct for a cyclic process as shown in the figure ?

A

1:0 3:0
v(m?)
(@du=0 (b) g=-o (c) g=314J (d) g=31.4J

For cyclic process, AU =0
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62.

Soln.

63.

Soln.

64.

Soln.

65.

= (gq=-W
w = Area covered by sphere

_ 2
=r? :n(vzzvlj:nzg =314)

Correct optionis (d)

Correct order of reactivity of complexes with HCl is

(a) IrCI(CO)(PPh,), > IrCI(CO)(PMe,), > IrMe(CO)(PMe, ), > IrPh(CO)(PMe,)

( 2
(

(c) IrMe(PMe;), > IrPh(CO)(PMe,), > IrCI(CO)(PMe;), > IrCI(CO)(PPh,),

(b) IrCI(CO)(PMe,), > IrCI(CO)(PPh, ), > IrMe(CO)(PMe,), > IrPh(CO)(PMe;,)

2

(d) IrPh(PMe, ), > IrMe(PMe;), > IrCI(CO)(PMe, ), > IrCI(CO)(PPh,),

More the electron density on the metal more will be rate of oxidative addition.
Correct optionis (c)

The least stable metal alkyl complex is
(@) [ Ti(Me,PCH, —CH, —PMe,)Cl,(CH,CH,) ]|

(b) Ti‘@>4 (c) Cp(CO), Fe(CH,CH,) (d) Pd(PPh,), (CH, —CH,),

PhsP. CH,—CH
N7 TR pppCHp;—CH
/P_d B-elimination \Pd/
PhgP =\ 4 N + H,C=CH
¥ = PhgP H 2 2
T/CHZ
C
H” H

In other complexes [ -elimination is not easy either due to symmetry of group attached to metal or due to
unavailability of vacant site.

Inasolid ‘AB’ having the NaCl structure, ‘A atoms occupy the corners of the cubic unit cell. Ifall the face-
centered atoms along one of the axis are removed, then the resultant stoichiometry of the solid is

(a) AB, (b)AB (©)AB, (d)AB,

Correct structure of the solid is A,B,.

Correct optionis (d)

The specices **Ne and **C emit a positron and p-particles respectively. The correct statement about formed
the resulting species are

1) when emits a positron formed *Na species

( p p

2) when emit a 3-particle formed “B species

( p p

3) when emit a positron formed *3F species

Y 9

4) when emit a B-particle formed % N species

( p 7 NSp

@12 (b) 3,4 (©1,4 d1,2,3

9 Ng —te(positron)ﬁ\ 9 o

Correct optionis (b).

—e0, (B-particle)

14
> 7N
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CHEMISTRY - CY

Date: 20-01-2017

GATE TEST SERIES-B

ANSWER KEY

1. (0 2. (b) 3. () 4. () 5. (b)
6. (0) 7. @ 8. (0 9. (b) 10. (d)
11. (a) 12. (a) 13. (d) 14. (c) 15. (b)
16. (310 3) 17. (b) 18. (b) 19. (b) 20. (2)
21. (d) 22. (c) 23. (30) 24. (c) 25. (c)
26. (200 to 200) 27. (102 to 104) 28. (d) 29. (0.6t00.7) 30. (172)
31. (b) 32. (a) 33. (0) 34. (b) 35. (d)
36. (b) 37. (d) 38. () 39. (c) 40. (0)
41. (b) 42. (b) 43. (c) 44. (0) 45. (a)
46. (d) 47. (c) 48. (b) 49. (b) 50. (4)
51. () 52. (d) 53. (2510 25)  54. (20t0 22) 55. (b)
56. (6 to 6) 57. (d) 58. (142 to 146) 59. (=27 to —28)

60. (0.1 0 0.2) 61. (d) 62. () 63. (c) 64. (d)
65. (b)
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