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1. For the following Assertion and Reason, the correct option is :
Assertion : For hydrogen reactions, the catalystic activity increases from Group 5 to Group 11
metals with maximum activity shown by group 7-9 elements.
Reason : the reactant is are most strongly adsorbed on group 7-9 elements.
(1) Both assertion and reason are true but the reason is not the correct explanation for the
assertion.
(2) The assertion is true, but the reason is false.
(3) Both assertion and reason are true and the reason is the correct explanation for the assertion.
(4) Both assertion and reason are false.

1. 71 @M qan HRY & forg wE ey ©
FHUA 1 BIESIGIDRY IAMWAHAT & forg, IWURT fharfierar g 59 99 11 I el & [ dqg 7-9 & al
H a9 s forarefierar et 21
PR : T8 7-9 B d@ W AMGRS! BT MY Faifdres gaerar & 2 2 |
(1) S TAT BRI QA1 Al & UR=] HRU BT B Al AT T8l 2 |
(2) B FE 8, W] DR AT © |
(3) FHUF AAT HRYT S FE & AT HRYT HAT DI el AT 2 |
(4) BT TAT HRYT AT Toid ® |

Ans. 3
2. Two monomers in maltose are :
(1) a-D-glucose and pB-D-glucose (2) a-D-glucose and a-D-Fructose
(3) a-D-glucose and a-D-galactose (4) a-D-glucose and a-D-glucose
2. Aeerd H ]I UHhdd © ¢
(1) o-D-Tg®™ TAT B-D-TIHA (2) o-D-Tg®I™ TAT a-D-HERE
(3) o-D-Tg®H™ TAT a-D-Teiaerd (4) o-D-Tg®I™ AT o-D-TD A
Ans. 4

Maltose on hydrolysis gives 2 molecule of a—D-glucose.

3. Consider the following plots of rate constant versus % for four different reactions. Which of the

following orders is correct for the activation energies of these reactions ?

I

YT —
(1)E,>E,>E, > E_ (2)E.>E,>E, > E,
(3)E,>E,>E._>E, (4)E,>E.>E, > E,
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Wﬁﬁﬁaﬁmﬁﬁmﬁﬂ—ﬁmﬁm%ﬁﬁwﬁwﬁmﬁmﬁwﬁﬂﬁaﬁﬁmﬁwﬁﬁvmﬁﬁ
afshaor Suitelt & forv fFrfoRed pRT F A P T I ® 7

YT —
(1)E,>E,>E, > E_ (2)E.>E,>E, > E,
(3)E, > E,>E._>E, (4)E,>E.>E,>E,

E.>E,>E,>E

Among (a) - (d), the complexes that can display geometrical isomerism are :

(a) [Pt(NH,),CI* (b) [Pt(NH,)CI.]
(c) [Pt(NH,),CI(NO,)] (d) [Pt(NH,),CIBr]2*
(1) (d) and (a) (2) (a) and (b)

(3) (b) and (c) (4) (c) and (d)

(a) - (d) # &, Sga A1 SAIAd FEagadr yeRid #) 9ad &, 8
(a) [Pt(NH,),CI* (b) [Pt(NH,)CI.]
(c) [Pt(NH,),CI(NO,)] (d) [Pt(NH,),CIBr]**
(1) (d) e (a) (2) (a) e (b)

(3) (b) der (c) (4) (c) T (d)

4

A metal (A) on heating in nitrogen gas gives compound B. B on treatment with H,O gives a
colourless gas which when passed through CuSO, solution gives a dark blue-violet coloured
solution. A and B respetively, are :

(1) Mg and Mg(NO;,), (2) Na nad NaNO,

(3) Na and Na;N (4) Mg and Mg;N,

T o1 (A) TREISH 19 H TRH S WR A1 B Id1 8| B, H,0 & &1 ITAIRT $R1 R TS TMEH 19 adl 8
@1 CuSO, & faeras & yalfed HRA R Ueh Tex “Mel—4 71 W &1 fderd= < 8 | A de1 B &9 € ¢

(1) Mg demr Mg(NO,), (2) Na dm NaNOQ,
(3) Na T2 Na,N (4) Mg dar Mg;N,
4

3Mg + N, — Mg;N,

Mg;N, + 6H,0 — 3 Mg(OH),+2NH,

CuSO, + 4 NH, — [Cu(NH,),]SO,
dark blue
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6. Among the compounds A and B with molecular formula C,H,,0,. A is having higher boiling point
than B. The possible structures of A and B are :

A=H,CQ
OCH;,
B=HO
OH

OH

A= H,CO OCH,
\T:;:T/ A=H0/A\E;:]/\\OH
OCH,
B=H,CO OCH,
(3) B=HO/\Q/\OH 4)
OH

6. Afrwt A den B, feat snfdas g3 CH,,0,8, § A B @ 3/l A & dar+id Afdd 2| A da1 B @ |wifad

4

OCH,

o 9" 1873
TRATY © :
A=H,CQO
OCH, HO
B=HO
OH OH

A= H,CO OCH,
\T:;:T/ A=H0/A\E;:]/\\OH
OCH,
B=H,CO OCH,
(3) B=HO/\Q/\OH 4)
OH OCH,
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Ans.

In molecule (A), higher Intermolecular H-bonding is present while in (B) no H-bonding due to
presence of ether group.

Among the reactions (a) - (d), the reaction(s) that does/do not occur in the blast furnace during
the extraction of iron is/are :

(a) CaO + SiO, —» CaSio, (b) 3Fe,0, + CO — 2Fe,0, + CO,

(c) FeO + SiO, — FeSiO, (d) FeO — Fe + %Oz

(1) (c) and (d) (2) (d)

(3) (a) (4) (a) and (d)

At (a) - (d), § 9 aravEl # /MRA @ fpdu & SRM A8 gfed 89 arel «ifaforan/ sifaforard 8/8 ¢
(a) CaO + SiO, — CaSio, (b) 3Fe,0, + CO — 2Fe,0, + CO,

(c) FeO + SiO, — FeSiO, (d) FeO — Fe + %Oz

(1) (c) @ (d) (2) (d)

(3) (a) (4) (a) derm (d)

1

The major product [B] in the following sequence of reactions is :

CH,—CH=CH—CH,CH, (i) BH dil. H,SO
’ T — " > [A] ———>[8B]
CH(CH.), (i) H,0,,0H A

CH,—CH—CH,CH,CH,
CH,—CH=CH—CH,CH, [

(1) l (2) c
CH(CH,), H3é “cH,

CH,=C—CH,CH,CH, CH3—(|:H—CH=CH—CH3
G Cheeny), @ Cheen),
f=faRaa sifafhar—ergsa 3 9w S [B] & :

—CH=CH— (i) B,H H,S0
CH, (IZH CH—CH,CH, e Al a9 H,SO0, (]

CH(CH.), (i) H,0,,0H A

CH,—CH—CH,CH,CH,
CH,—CH=CH—CH,CH, [

(1) l () c
CH(CH;), hE e,
CH2=CI—CH2CH2CH3 CH,—CH—CH=CH—CH,
(3) CH(CH,), (4) CH(CH.),
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OH
I
CH3—F=CH—CH2—CH3 (i) B,H, CHs_F_CH_CHz_CHs
_—
CH - o CH
H,O0,, OH
c|-|/3 \CH3 W CH/3 \CHs
(A)
Dil. H,SO,/s
@
CH3—f:H—CH—CH2—CH3
A
CH, CH;
H™ shift
(&)
CHs—f:—CHz—CHz—CH3
A
CH, CH;
H™ shift
CHs—fll—CHz—CHz—CH3 H- shift CHs—f:H—CHz—CHz—CH3
C «— c®
CH/3 \CH3 CH/3 \CHs
9. The correct order of the calculated spin-only magnetic moments of complexes (A) to (D) is
(A) Ni(CO), (B) [Ni(H,0),1Cl,
(C) Na,[Ni(CN),] (D) PdCI,(PPh,),
(1) (©) ~ (D) < (B) < (A) (2) (A) = (C) < (B) ~ (D)
(3) (A) =~ (C) =~ (D) < (B) (4) () < (D) < (B) (A)
Fgal (A) - (D) & UTHU—AH DRI A0 HT T8l HAH ©
(A) Ni(C0O), (B) [Ni(H,0),]1Cl,
(C) Na,[Ni(CN),] (D) PdCI,(PPh,),
(1) (©) ~ (D) < (B) < (A) (2) (A) = (C) < (B) ~ (D)
(3) (A) =~ (C) ~ (D) < (B) (4) (C) < (D) < (B) (A)

Ans. 3
Option - 2 Can be right if inorganic waste is replaced by organic waste.
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10.

Ans.

11.

Ans.

Hydrogen has three isotopes (A), (B) and (C). If the number of neutron(s) in (A), (B) and (C)
respectively, are (x), (y) and (z), the sum of (x), (y) and (z) is :

(1) 2 (2) 3 3)1 (4) 4

TRSIOH & o9 FHRafa (A), (B) @ (C) 21 af (A), (B) T2 (C) & =ggHl @ |l Ha: (x), (y) a1
(z) & @1 (x), (y) @ (z) &1 AT €

(1) 2 (2) 3 3)1 (4) 4

2

An unsaturated hydrocarbon X absorbs two hydrogen molecules on catalytic hydrogenation, and
also gives following reaction :

o, A [rt)]

X Zn/H,0

B(3-oxo-hexanedicarboxlic acid)

X will be :

0]
(1) 2) b 3) U (4) ij

T A BTSSP X SHRT LSO PR W BIgeIold ® al O[3l P Fa=NT Fa1 & e Feferad
ffafehan o a1 ©

g A L]
B(3-3ifaiI-gaiTSIgdIai fIfeld 31FeT)
X 8RT

0]
(1) ij 2) b 3) U (4) ij
3

0 o)
0 CH=0 [Ag(NH,),]"
% CH2=O+ [ g( 3)2] COOH
Zn/H;0 CH=0 COOH
CH,
[X]| 2H, @ 3-oxohexanedicarboxlic acid
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12. The increasing order of the atomic radii of the following eléments is :
(@) C (b) O (o) F (d) Cl (e) Br
(1) (d) < (c) < (b) < (a) < (e) (2) (a) < (b) < (c) < (d) < (e)
(3) (b) <(c)<(d)<(a)<(e) (4) (c) <(b) < (a) < (d) < (e)
feaferRaa deai @ WA Brogreli @ gedr 4 8 ¢

A A

(@) C (b) O (c) F (d) d (e) Br
(1) (d) < (c) < (b) < (a) < (e) (2) (@) < (b) < (c) < (d) < (e)
A 23) (b) < (c) <(d) <(a) < (e) (4) (c) < (b) < (a) < (d) < (e)
ns.

13. While phosphorus on reaction with concentrated NaOH solution in an inert atmosphere of CO,
gives phosphine and compound (X). (X) on acidification with HCI gives compound (Y). The basicity
of compound (Y) is :

(1) 2 (2) 1 (3) 4 (4)5
dhe BRBRY A NaOH faeas & drer CO, o Us Mfpy ardraxer # sifAfhar axe wrwl| den Aiffie (X)
1 1 (X), HCl & 91 3relidd g Aaiffis (Y) <arl g | A (Y) &) eRadT 2 :
(1) 2 (2)1 (3) 4 (4)5
Ans. 2
P, + NaOH———PH, + NaH,PO, —*<_ H PO,

white Basicity=1

14. Kjeldahl's method cannot be used to estimate nitrogen for which of the following compounds ?

I
(1) NH,—C—NH,  (2) CH,CH,-C=N  (3) C,H.NO, (4) C,H.NH,
ﬁﬁiﬁ@ﬂ?ﬁﬁﬂﬁﬁﬁﬁmﬁmdlsgl\m%almmdiﬁmiﬁmﬁ@fmmﬂﬁmmw%?

Il
(1) NH,—C—NH, (2) CH,CH,-C=N (3) CHNO, (4) CH,NH,
Ans. 3
C,H;NO,

15. Which of the following compounds is likely to show both Frenkel and Schottky defects in its
crystallline form ?

(1) KBr (2) CsCl (3) ZnS (4) AgBr
f=faRead NI § F B oroH fheey wu § had do led! S dI Uafid a1 8 ?
(1) KBr (2) CsCl (3) ZnS (4) AgBr

Ans. 4

AgBr (Theoretical)

16. Preparation of Bakelite proceeds via reactions :
(1) Consideration and elimination (2) Electrophilic substitution and dehydration
(3) Electrophilic addition and dehydration (4) Nucleophilic addition and dehydration
Jodrge &1 favem fF=foaRaa sifafdanenl & grex swaRa 8l & ¢

(1) I+ 3R fARTHR (2) SoiagiA=TE! gfaReue den st
(3) SoiggA=TE AnTSl At fste (4) TAHEE AT den St

?;S 'Iz'he radius of the second Bohr orbit, in terms of the Bohr radius, a,, in Li** is :
(1) 2 (2) 2 (3) > (a) 2
Liz+ % fa<ia dR—were &1 o, IR Brear, a, @ w9 4, &7
(1) 2 (2) 2 3) 2 (a) 2
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18.

Ans.

19.

Ros = Roz =73

Arrange the following bonds according to their average bond energies in descending order :
C-ClI, C-Br, C-F, C-1

()C-Br>C-I>C-CI>C-F (2)C-F>C-Cl>C-Br>C-1
(3)C-I>C-Br>C-Cl>C-F 4)C-Cl>C-Br>C-I>C-F

ffaRaa el &1 S ojaa aiey Wil & AR ucd HH H HAdg DI :

C-ClI, C-Br, C-F, C-1

(1)C-Br>C-I>C-CI>C-F (2)C-F>C-Cl>C-Br>C-1
(3)C-I>C-Br>C-Cl>C-F 4)C-Cl>C-Br>C-I>C-F
2

The major product in the following reaction is :

(0]

+H,0°

—
CH,
0 OH OH OH 0
D
(1) OH (2) (3) (4)

CH, CH, CH, HO CH,

(0]

+H,0°

— >
CH,
0 OH QH OH 0
D
(1) OH (2) (3) (4)
CH, CH, CH, HO CH,
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Ans. 2

0 OH
® ®
+H,0
—_—
CH, CH,

(aromatic)

20. For the following Assertion and Reason, the correct option is :
Assertion : The pH of water increases with increase in temperature
Reason : The dissociation of water into H* and OH- is an exothermic reaction.
(1) Both assertion and reason are false.
(2) Both assertion and reason are true, but the reason is not the correct explanation for the
assertion.
(3) Both assertion and reason are true, and the reason is the correct explanation for the assertion.
(4) Assertion is not true, but reason is true.
20. fHfRad ®oe don R & foly ¥E fadey 2 .
P : Sl BT pH AU B 9 B 9l B |
HIROT 1 Sl $1 H* d21 OH- H e w Sw—ad) aififspan 2
(1) B TN HR T TAd 8 |
(2) B TAT BRI QA1 Al & UR=] HRY BT B Al AT T8l 2 |
(3) HUF TAT RO AT FE § A DRI HAT Bl Fel ARAT & |
(4) B9 FE T8 T, Wy PR FEl 2 |
Ans. 1
21. For an electrochemical cell
Sn(s)Sn?t (aq, 1 M) || Pb?+ (aqg, 1M) | Pb(s)

Sn2+
the ratio _[szfj when this cell attains equilibrium is

H . 0
Given: E5n2+|5n

=0.14v,

0
sz*le:—O.13V,@:0.0G

U dgRIIG-D Hel

Sn(s)|Sn?* (aq, 1 M) || Pb?* (aq, 1M) | Pb(s)

Sn2+
@ forg, W9 Ael AR BT YT FHIAT E, 1 AU [Pb* | g

fearg: E?

sn'Isn

=0.14V,

0
sz*le:—O.13v,%:0.06
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Ans.

22,

Ans.

23.

Ans.

2
Sn(s)|Sn** (aq, 1 M) || Pb** (aq, 1M) | Pb(s)
Sn(s) + Pb*?, — Sn*?_ + Pb(s)

[5n* ]

2= [por]

+2 Sn+2
0.14 - 0.13 = 0'06><Iog{Sn }:[( )]=2

2 Pb~ Pb~?

At constant volume, 4 mol of an ideal gas when heated from 300 K to 500 K changes its internal
energy by 5000 J. The molar heat capacity at constant volume is

ReR Imde wR, Qzﬁmﬁﬂa%4molaﬁm300K%rSOOKafﬁwﬁo—mm%aﬁsﬂaﬁsnaﬁzﬁw‘?ﬁ
5000 J &1 gRad= 2rd1 & | ReR Iad IR HIeR &A1 o1Rkdl 8 |

6.25
4 x CV,M x 200 = 5000

50 25
CV,M = §:T:6'25

In the following sequence of reactions the maximum number of atoms present in molecule 'C'. in
one plane is

A Redhot B CH,CI(1.eq.)
Cu tube AnhydrousAICly

(A is a lowest molecular weight alkyne)
f=faRaa sifafsrar sgaa 7 1] 'C' # e o #, SuRerd wAMRT @l siffdan w2 8

Redhot CH,Cl(1.eq.)
A Cu tube B fstefa AICI c

(A TS 3FeIdH VMR &I Yedhls )

13
H
H, =
v
H H
real hot CH Cl
CH=CH = tube ~ © Anhy. AICI,
H H
H
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24, NaClO, is used, even in spacecrafts, to produce O,. The daily consumption of pure O, by a person
is 492 L at 1 atm, 300 K. How much amojnt of NaClO,, in grams, is required to produce O, for the
daily consumption of a person at 1 atm, 300 K ?

NaClO,(s) + Fe(s) — 0,(g) + NaCl(s) + FeO(s)

R = 0.082 L atm mol- K-!

NaClO, &1 SYIIT O,® Iwred & fory, saRer i § A, fbar S & | Yo Afddd g1 g 3ierfior @1 ufafes
P @ad 492 L (1 atm, 300 K W) 1 atm, 300 K R aafdd & ufafes & @ud & forg fwie= & Saea &

fore sirawaed NaClO, ®) | (g #) &rft
NaClO,(s) + Fe(s) — 0,(g) + NaCl(s) + FeO(s)
R = 0.082 L atm mol- K-!

Ans. 2130 gm

NaClO,(s) + Fe(s) - %2(9) + NaCl(s) + FeO(s)

92lit

1x492
nO =
2 0.082x300
4920
n = = m
0 =gax3 ~ 20 mol

moles of NaClO, = 20 mol
mass of NaClO, = 20 x 106.5
= 2130 gm

25. Complexes (ML;) of metals Ni and Fe have ideal square pyramidal and trigonal bipyramidal
geometries, respectively. The sum of the 90°, 120° and 180° L-M-L angles in the two complexes
is .
Ni @er Fe grqail & depell (ML,) &1 SaTfafaal spaer aresl ot fORMAS) deon Brymeaer GRS €| S+ dqal
# 90°, 120° o 180° L-M-L ®Ivli &1 a1 B |

Ans. 20.00
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