UGC POINT ACADEMY

LEADING INSTITUE FOR CSIR-JRF/NET, GATE & JAM

GATE TEST SERIES FEB-2017 # 2
CHEMICAL SCIENCES

/ Instructions Time: 3 hr; M.M: 100\

1. Question -1 to Question -5 carry 1 Marks each. Question -6 to Question -10 carry 2
Marks each. Question -11 to Question -35 carry 1 Marks each. Question -36 to
Question -65 carry 2 Marks each.

2. Un-attempted Question will result in zero marks and wrong answers will result in
negative marks. For all 1 mark question 1/3 mark will be deducted for each wrong
answer. For all 2 marks Questions 2/3 marks will be deducted for each wrong

answer
3. There is no negative marking in for numerical answer type question.
4. All questions are compulsory.

. /
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General Aptitude Question:
_QJ_lestion 1t0D carry one marks each

1.

Which of the following options is closest in meaning to the word given below?
(2) Tasteless (3) Inelegant (4) Graceful

(1) Unrefined

The question below consists of a pair of related words followed by four pairs of words. Select the
pair which best expresses the relation in the original pair

Die: Dice
(1) Data: Datas

(2) Mouse: Mice (3) Mon

key: Monkeys (4) Dates: Datum

Choose the most appropriate word from the options given below to complete the following sentence.
Congress is having great difficulty developing a consensus on energy policy, primarily because the

policy objectives of various members o f

(1) common place

congress rest on such ...

(2) trivial (3) explicit (4) divergent

Choose the most appropriate word from the options given below to complete the following sentence.
Because folk art is neither completely rejected nor accepted as an art form by art historians, their

final evaluations of i
(2) equivocal (3) orthodox (4) unspoken

(1) arbitrary

t necessarily remain

The price per kg of rice increase by 20%, by what percentage should the consumption be decreased
such that expenditure remains the same?

(1) 20%

(2) 16.67% (3) 25%

estion 6 to 10 carry two marks each.

(4) 16.33%

The conclusion above would be properly drawn, if which of the following were assumed as a

premise?

(1) The amount of money citizens spend on products subject to the state tax tends to be equal across

income levels

(2) The federal income tax favours citizens with high incomes, whereas the state sales tax favours
citizens with low incomes

(3) Citizens with low annual incomes can afford to pay a relatively higher percentage of their
incomes in state sales tax, since their federal income tax is relatively low

4The | ower a state

S

citizens to the rest of the society

t ax, t he more it wi | |

A man invests a certain sum of money at 6% per annum. Simple interest another sum at 7% per

annum simple interest. Hi s i n cfaumhefthk firsbosomis nt er
equal to one-fifth of the second sum. The total sum invested was

(1) 2600 (2 2700 (3) 2880 4) 2900

Mr. Tamatar buys some apples at 5 per rupee from one trader and a similar quantity at 7 per rupee
from a different trader. He mixes both the varieties and sells the entire lot at 6 per rupee. What is the
profit or loss percentage that he makes

@) 3%% 3) 3%% ) 28%

1) 2%%

A man starts from B to K, another from K to B at the same time. After passing each other they

complete their journey in 3% and 4% h respectively. Find the speed of the second man, if the speed of

the first is 12km/h
(1) 8 km/h

(2) 10 km/h (3) 15 km/h (4) 24 km/h
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10.  Aand B working separately can do a piece of work in 9 and 12 days respectively. If they work for a
day alternatively. A beginning, in how many days the work will be completed?

1) 7%days %) 9% days 3) 10%days @) 12%says

Q\_lestion 11t035 carry one marks each

11. In the following reaction the intermediate formed is

(1) Carbocation (2) Carbene (3) Carbanion (4) Free radical

12.  The major product in the following reaction

Q.. ¥¥.

CH,4 A = (P)

©

N~ Me

OAc
X OAc
oo o
Fhooae o, o) @ f\j

| N~ "OAc N
o° (|)e
13. The major product ‘A’ i s
HO\@/\/()H (NH4)2 CG(NO3)6 A (A)
NaBrO;, CH;CN
80°C
(D Oﬁ/\CHO ) HOmCHO

O

3) Oﬁ/\/OH (4) HO

14.  The major product [P] in the following reaction

PMBO V;\/Lco L TBSOTE CHyCl,_
L, M 2.DDQ. CHCL,

3. PCC, CH,Cl,

() CO,Me ) TBSOV\(LCOZMe

O OTBS I
(3) HMOTBS @) PMBO\/%(OTBS
O OH O da &
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15.

16.

17.

18.

19.

20.

21.

22,

23.

The temperature at which SO, gas have similar distribution with O, gas at 300 K

(2) 600 (3) 900

Non radiative transition among the following is

(1) 300

MHT- S+h
(i) T,- S +heat
(i) §- S+ v
(iv) S,- $S+heat
(1) i and iii only

(2) ii & iv only

(4) 100

(3) i, iiand iiionly  (4) all are non radiative

Adsorption of gas follows Langmuir isotherm, when graph is plotted between P/vad v/ s Fgives a
slope of 10 unit and intercept of 5 unit then equilibrium constant for isotherm is

(1) 2 unit

@) %unit 3) V2

unit (4) 50 unit

A metal crystallizes in face-centred cubic lattice with a lattice parameter of 4.20 A° . The shortest
atom to atom contact distance in the lattice is
(2) 297A° (3) 2.42A° (4) 2.10A°

(1) 4.20A°

For the process

Fe(ag+e - Fe( ay E#H.771 \
Therefore E for the process
3Fe*(ag+3€e -3 Fé( ay

@) %3 0.77V 3) 0.77V 4) -0.77V

(1) 32 0.77V

An AXg molecule belongs to the Oy, point group. The molecule is modified to AXsY. The point

group changes to
(1) Dsh

(2) Dgh (3) Csh

(4) C4V

5 ppm solution of organic compound having formula weight 250gm/ mol, has a absorbance of 80%
under path length of 1cm. The molar absorption coefficient is

(1) 4310'Imol*cm?
(3) 3310'Imol ‘cm*

(2) 43 10°Imol ‘cm?
(4) 3310°Imol *cm?

If rotational constant of H'CI®*is2cmi*. Then the rotational constant for D°CI®is

@) 1cm @3) %cm‘l (4) V2em*

(1) 2cm’

While determining the pH of a solution the quinhydrane electrode, H™",Q, QH, was used in
conjunction with a saturated calomel electrode as represented below

Hg, Hg,CL(9); KC( satsdl|| H unknown ,Q QH

The EMF of the cell was found to be 0.26 volt at 25°C. The pH of the solution at this temperature
E...ome = 0-24V at 25°Cand Ef_’ﬁ ,Q QH, =0.70V

(2) 2.27 (3) -3.37 (4) -2.27

(2) 3.37
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24,

25.

26.

27.

28.

29.

30.

31.

32.

For the presumed equilibrium at 25°C,
CH,(9)+20(9=CQ(9 2H QY

H= - 8 0 . The equilibrium constant of this process is

(1) shifted to the right by increasing the temperature
(2) shifted to the left by increasing pressure

(3) unaffected by change in pressure

(4) shifted to the right by increasing pressure

The term symbol of a molecule with electronic configuration
15’1 §)°2 9°(2 pA J4 )is
(D) s, @ °s, 3 's, @ °s,

The value of commutator gx, P> is given by
(1) 2i (2) 2in (3) 2inx (4) 2inp,

Cr(I1) Flouride and Mn(l1) Flouride both have a central metal ion surrounded by six fluoride ligands.
The Mn-F bond lengths are equivalent and Equidistance but four of the Cr-F bonds are long and two

of Cr-F bonds are short. Which is correct statement?

(1) Cr(1I) Flouride shows Z in distortion

(2) Cr(I1) Flouride shows Z out distortion

(3) Cr(1I) Flouride shows Z in distortion & Mn(I1) Flouride shows Z-out distortion
(4) Cr(I1) Flouride shows Z out distortion & Mn(ll) Flouride shows Z-in distortion

Which of the following pair of complexes obeying the 18 electron rule

(1) [Mn(CO),] &[ F& CQ;] (2) gcr(co), g&gH,Fe( CO,
(@) giRh(CO, & NPPY), © (4 @/(CO), @ WECO,

In the following complexes
(@) Fe (CO)9 (b) Ru, ( CO)9 (c) Os, ( CO)9
The correct order of stability is

(1) c>b>a (2)a>c>b B)a>b>c 4a>b=c

In the 2 complexes [Co(NH,), SQ] and gCo(en), SQ sulphate ligand act as

(1) monodentate in both complexes

(2) bidentate and monodentate respectively
(3) monodentate and bidentate respectively
(4) bidentate in both complexes

The reaction of Acetyl chloride with Ferrocene leads to formation of

N +1 N
(1) gCiH;), Fe g (2) §C,H,COCH,) Fe G H)
(3) §C,H;) Fe( COCH) (3) §C;Hs), Fe( COCH)
The separation of lanthanide in ion exchange method is based on
(1) oxidation state of ions (2) size of hydrated ions
(3) basicity of lanthanides (4) the solubility of their nitrates
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33.  The Cluster having Arachno type structure is

(1) gr.(co), (2) R (CO),
(3 gs(ca, (4) gos,(CO,
34.  The highest IR stretching frequency for the metal and carbon is (v, ) in
< - < -3
(1) gMn(CO), ¢ (2) gvn(CO), ¢
N N -2
(3) gre(CO), (4) gFe(CO), g
35. Iron sulphur cluster in biological system are involved in
(1) proton transfer (2) oxygen transfer
(3) energy transfer (4) electron transfer

Qgestion 36 t0 65 carry 2 marks each

36.  Among the following diatomic molecule which one show EPR signals
(1) Li @) B, Q) G 4) N,

37.  On oxidative addition of O to Ir (CO)CI(PPh), the oxidation state and coordination number of Ir
changes respectively by

(1)1and 3 (2)3and1 (3)2and 2 (4)2and 3
38.  Which of the following ion is paramagnetic

(1) La® (2) Lu* (3) Yb** (4) Sm’®
39.  Which of the following is correct order of their stability

(1) CN< NO <NO (2) NO <CN <NO'

(8) NO' <CN <NO (4) CN< NO <NO'

40.  The order of energy of d-orbital of Icosahedral complex is
(1) dxy = dyz >dz dXZ_ Y2 C?

(2 dZ>d. ., >, ¥, 4,
(3) dxy = dyz :dzx dx2_ e d?
(4) dXZ_ Y > dxy >d22 @Z d:))lz

41.  The NMR spectrum of BH; (with nuclear spin of “*Bequal to 3/2) is
(1) 1:3:3:1 quartet
(2) 1:4:6:4:1 quintet
(3) 1:2:3:2:1 quintet
(4) An equally intense quartet

42. Consider the following statement regarding reductive elimination
(a) Oxidation state on metal is high
(b) Electron density on metal should be high
(c) The eliminated ligands should always present cis to each other
(d) The ligand in the complex eliminates the following order of rate H-C H H C>C -C b
Which statement is incorrect?

(1) (@) & (b) (2) (b) & (c) (3) (b) & (d) (4) (), (b) & (c)
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43.

44,

45.

46.

47.

48.

49.

The correct order of lattice energy
(1) LiF > LiCl >Lil BiBr
(2) LiF >LiCl *%iBr Wl
(3) Lil >LiBr *iCl IHF
(4) Lil >LiBr =*iF [HCI

When Li,C,and Mg,C;reacts with water produces

(1) Methane and propyne (2) Ethyne and Methane
(3) Acetylene and propyne (4) Acetylene and Ethene

What happens to C—-O and B—F bond length when (L,M —CO) is coordinated to BF;

[L,M-C 10: -BF]
(1) C-O bond length increases and B—F bond length decreases
(2) C-O bond length decreases and B—F bond length increases

(3) C-O bond length increases and B—F bond length increases
(4) C-0O bond length decreases and B—F bond length decreases

The number of components and phases in the system NH4CI(S), NHS(g), HCI(g) respectively, when

partial pressure of NHs(g) , Is equal to partial pressure of HCI.
(1) 3and 2 (2)1and 2 (3)2and 1 (4)3and 1

Which statement is correct for Orgel diagram?
(1) use all strong field ligands and weak field ligand
(2) deals with only H,O and weak fields ligands

(3) deals with only H,O and strong fields ligands
(4) Deals will only H,O and not effect of other ligands

Cis and trans-2-methyl-5-t-butyl-1,3, -dioxane each an exists as two conformers as shown below

%O N chﬁgﬂ

CH; C(CHy),
'Cis-P' 'Cis-Q'
CH,
0
HC /o0 Neeny, ~— %O
o)
'Trans-R' Trans.§ C(CHy);

The preferred conformations for the Cis and trans-compounds will be
1) PR 2Q,s 3)P,S 4 Q,R

The rate of solvolysis of the following compound follow the order
@ @X ® .-gx © Oﬁx
MeO;
© M OzN

(1) a>b = (2 c>b = (3) b>c = 4)a>c b
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50.

51.

52.

53.

54,

55.

The major product * A’ in the following react

(1) Grubb's Catalyst (Al
NN >
\/\1|\1 (2) EtyZn, CH,l,, TFA, CH,Cl,
Ts
o DL (Jeox ©
OR 2 (3) 4
N N OR N OR 4 N OR
Ts Ts Ts ’lfs

Which of the following compound formed epoxide on treating with base

OH OH
« (1L
: "'Br Br

fi

(A) (B)
(1) [A] form Epoxide and [B] does not formed
(2) [A] and [B] both form epoxide

(3) [A] and [B] both does not form epoxide
(4) [A] does not form epoxide but [B] form epoxide

For a consecutive reaction in which each reach reaction is 1% order
K, K

A > J » P
The time when J passes through maximum is

1 K
1 log(K, /K" 2) —=log(K, - K'
M Tk g(K,/KY) o g(K,- K1)
(3) KK logK, /K" (4) %Iog K, /K"

1

On decomposition of NH,SH(S)—=NH, (g)+H,S(g) . If the total pressure at equilibrium is P

atm and equilibrium K, =P?/ X atm?. Then X is equal to
(12 (2) 4 (3)6 (4)8

At room temperature the molar conductance of H,0 is 1.03 10"°Sm?®mol * and molar conductance at
infinite dilution is550Sm”mol *. The degree of dissociation of water is

(1) 1.72310°° (2) 1.82310°° (3) 1.92310°° (4) 1.82310°8

An indicator is half dissociated at a pH = 3.4. Calculate the percentage dissociation at pH = 4.8
(1) 94.3% (2) 5.7% (3)3.7% (4) 96.3%
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56.

57,

58.

59.

60.

61.

The absorption isotherm at different temperature are as

x/m ® o
i) T
(i) T,
(iv) T,
The correct one is
O T>T, 5L % @ T<T, I, 3%
B T=T, % % BT>T, T X
Among the following pairs those in which both species have similar structures are
(A) N;, XeF, (B) gICI, gPtCl,]”
©) [CIR] .[Icl,] (D) XeO,,S0O,

(1) A and B only (2) Aand C only (3)A,Band Conly (4)B, CandD only

Ground term symbol and number absorption peaks in the complex @/(NHs)G +éis
(1) °Tand 3 (2) °T,and 2 (3) °T,yand 3 (4) °A,and 3

In solid state PCls is

(1) lonic and contains PCl,and PCI;
(2) lonic and contains PCl,and PCI;
(3) Covalent and contains PCl,and Cl,
(4) Contains discrete PCI, unit

Both NF3 and NCl; are covalent but they differ in the extent of hydrolysis because

(1) Dipole moment of NHj is greater than that of NCl;

(2) Electro negativity of F is greater that of ClI

(3) NF3 is more stable than NCl3 and hydrolysis products of NH3 and NF, does not exist
(4) Cl can expand its octet by usingd-or bi t al ' s

The correct relationship between intensity of light absorbed and intensity of fluorescence from Stern

volmer equation follows the given mechanism
S %% S(absorption)

S %% S+ W (Fluorescence)
S+Q %% § +Q heat (Quencing)

e e @ =p 52
@ ==+ Ks[Q) @ == Ky [Q]
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62.  The treatment of two compound with base gives a compound (P), which spectral data is given below
afads TP Mp R homp mht W wp ©
A0 00 & 06 o (p'Oih)  cOdft 8t pp VT O pu T ix® T¢ OO
1044 8292QQuU10°Qr 136 00 Y62, 64, 122, 125, 127, 130, 1326, 144 & 14R)d

The structure of P i s

OH OH NO2
o

()
3 “

63. In an electrolytic a silver electrode is dipped in ag. NaCl solution. The reaction occur at anode and
cathode respectively is

(1) (i) at anode OH" oxidizes to oxygen gas, (ii) at cathode H"ion is converted into H, gas

(2) (i) at anode CI" oxidizes into Cl, gas, (ii) at cathode Na™ion is converted into Na(s)

(3) (i) at anode Ag(s) is converted into Ag*ion, (ii) at cathode Ag™ion is converted into Ag(s)

(4) (i) at anode OH" oxidizes to oxygen gas, (ii) at cathode Ag™ion is converted into Ag(s)

64.  Total irreducible representation for CH, molecule is given
Character table for T4 point group

To|E ocs 30, fes, oy |tncs nctons | e
Apfl+1(f=1 [[=1 [[=1 [|=1 |- xiyleg? xvz
As =1 =1 ||+t 1 1
E [+2{-1 [=2 |l |o 22y x7y7)
Tif3jo |1+ |1 |ReRpRy - [x(z2-y?). y(Z7x). 2]
Ty [|+3 |0 -1 -1+l |[(xv.z) (xv, xz. vz) (xs_}-s_zs)[x(zl—}'l)_ ytzl+le. zt_xl—_vl)]
(1) A+E 2T 2ZTA (2) A+E A 3,
@) A+A 2T % (4) 2A+A H 3,
a X . . .
65. Graph between |og§;‘% and log pis a straight line at angle 45°
¢ 45°
2 % T __________
with intercept OA as shown, hence aa% at a pressure of 0.2 atm is
¢ log x/m
0.3010
(1) 0.2 (2)0.4 0 ; >
(3) 0.6 4)0.8 log P
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ANSWER KEY
Questions Answer Questions Answer
1. (4) 34,
2. (2) 35.
3. (4) 36.
4, (2) 37.
5. (2) 38.
6. (1) 39,
7. (2) 40.
8. (1) 41,
9. (2) 42,
10. (3) 43.
11. 44,
12. 45.
13. 46.
14. 47.
15. 48.
16. 49,
17. 50.
18. 51.
19. 52.
20. 53.
21. 54,
22. 55.
23. 56.
24, 57.
25. 58.
26. 59.
27. 60.
28. 61.
29. 62.
30. 63.
31. 64.
32. 65.
33.
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