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Section -A

Topic- Coordination chemistry
Subtopic- Introduction
Level-M
1. Given below are two statements :
Statement I:
The identification of Ni?* is carried out by dimethyl glyoxime in the presence of NHsOH
Statement II :
The dimethyl glyoxime is a bidentate neutral ligand.
In the light of the above statements, choose the correct answer from the options given below :
(1) Both statement I and statement II are true
(2) Both statement I and statement II are false
(3) Statement I is false but statement II is true
(4) Statement I is true but statement II is false
RIERU R
DY I :
Ni2* &1 ggar NH4OH &7 SuRerd & STsafret Tomsaiifa & &xd € |
DU II1 :
STEHRIE TATgRITfRT Ua fg-<qR SaiA fors 71
IWIad doFl & oy Frefeiad el 3 4 |8 SR g -

(1) <M1 & [ @ oA 11 9T (2) Tl B 1 T2 FHoA 11 3 §
(3) B 1 39T & W] HoA 11 9T 2 (4) U 1 99 § IRg HA 11 3 2
Ans. 4
N12+ + CH;—C=N—0" CH;-C=N-OumHO-N=C—CHj;
| NH,OH Ni
CH;—C=N—OH ————» _ LN
sol. 3 CH3—C—I\d)H,/O_ _N=C—CH;

Dimethylglyoxime Rose red ppt

Dimethyl glyoxime is a negative bidentate legend.

Topic- Amine

Subtopic- Chemical reaction of amine

Level-M

2. Carbylamine test is used to detect the presence of primary amino group in an organic compound.
Which of the following compound is formed when this test is performed with aniline ?
Prafe AME § grerfde VAIF U BT Uger R b (Y Piidel THIF W0 $Rd & | e 3 8 b Al
AT IO BT & 1 59 NIET Bl Yol IR &R © ?

: ,CN

: _CONH, @NC @NHCH3

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

Ans. 2
Sol. NH, NC

CHCly + Alc. KOH
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Topic- Chemical bonding
Subtopic-BDE
Level-E

3. The correct order of bond dissociation enthalpy of halogen is :
TSI BT M= faare™ T &7 |81 HF ©
(1) F2>Cl2>Br2>1> (2) Cla>F2>Br2>12 (3) Cl2>Br2>Fo>1> (4) [2>Br2>Cla>F2
Ans. 3
Sol. Fact based
F> has F — F, F2 involves repulsion of non-bonding electrons & more over its size is small &
hence due to high repulsion its bond dissociation energy in very low.

Topic- Environmental Chemistry

Subtopic-Sols

Level-M

4. Which one of the following statements is FALSE for hydrophilic sols ?
(1) These sols are reversible in nature
(2) The sols cannot be easily coagulated
(3) They do not require electrolytes for stability.
(4) Their viscosity is of the order of that of H20
f=foRad weml # & Sergl Aiell @ oy diF 1 3 ' ?
(1) 3 A Spavfia yafa & & 2|
(2) A | AT | whied Tl & Fhd 2 |
(3) 77! ReRrar & g Iga sgedl & Mawadhar & 8k 2 |
(4) S9&1 AT STl ™A &1 BT 2

Ans. 4

Sol. Fact base

Topic- P-block
Subtopic- Oxygen family & compounds of oxygen & sulfuric

Level-M
5. Water does not produce CO on reacting with :

f=fafed # & foa 9 afafhar oxa ST CO S 718 &xar & ?

(1) Cs3Hs (2) C (3) CHa4 (4) CO2
Ans. 4

Sol. H20 + CO2 —» H2COs3

Topic- Alcohol - Ether
Subtopic- Reaction due to breaking of -C-0 bond

Level-M
6. What is X’ in the given reaction ?
f& 18 arffehar % X w7 ?
CH,OH 0
l + oxalic acid 20¢, X
(major product)
CH,0OH
(|:|Hz C|I|H—OH CH,OH |CHO
CH, CH; CHO CHO
(1) (2) (3) (4)
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Ans. 1
CH,-OH ,
i . 20°¢C
Sol. | +oxalic acid —» CH, =CH,
CH,-OH

Topic- Coordination chemistry

Subtopic- Hybridisation (a) VBT (b) CFT

Level-M

7. If which of the following order the given complex ions are arranged correctly with respect to
their decreasing spin only magnetic moment ?

fr=faRaa & 9 @9 91 o9, Ry T Aqgd ! & S96 gEaR Al & dad Rad A1 & def #§ |8 Ta

I eaferd § ?
(i) [FeFs]* (i) [Co(NH3)6]3* (iii) [NiCla]? (iv) [Cu(NH3)a]2*
(1) (iiy>(i)>(iii)>(iv) (2) (iii)>(iv)>(ii)> (i)
(3) (ii)>(iii)>(i)>(iv) (4) (i)>(iii)> (iv) > (ii)
Ans. 4
Sol. [FeFs]* Fe3* 3d> - 5-unpaired electrons as F- is weal field legend

[Co(NH3)6]3* Co3* 3d® — No-unpaired electron as NHs is strong field light and causes pairing
[NiCl4]% Ni2* 3d® — 2-unpaired electrons
[Cu(NH3)4]?* Cu?* 3d° - 1-unpaired electrons

Topic- Aromatic compounds
Subtopic- Electrophilic substitution reaction

Level-M
8. The major product of the following reaction is :

frfaRaa aifafesar &1 ge Sare 2

NO-
@ )\/
H>S0,
NO» NO,
(1) (2)

NO,

NO,
(3) @/\)\ 4)
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Ans. 4

NO, NO;

H* l
)\/ —* CH;—CH—CH—CH;
Ik

Sol.

NO,
Topic- Aromatic compounds
Subtopic- Electrophilic Aromatic substitution
Level-M

9. The correct sequence of reagents used in the preparation of 4-bromo-2-nitroethyl benzene from
benezene is :

I I 4-FH1-2-A3S IR IwoilF 999 & o1y, Uel &7 98! HH © ¢
(1) CH3COCI/AICI3, Bra/AlIBrs, HNO3/H2S04, Zn/HCI

(2) CH3COCI/AICI3, Zn-Hg/HCI, Br2/AIBr3, HNO3/H2S04

(3) Br2/AlBr3, CH3COCI/AICI3, HNO3/H2S04, Zn/HCI

(4) HNO3/H2504, Br2/AICIs, CH3COCI/AICIs, Zn-Hg/HCI

Ans. 2

CH5COCI
Sol. —_—
AICI5

COCH3

lZn-Hg/HCI

C2H5

l Brz/Fe

CoHs CoHs
NO» conc. HNOsz+

H>SO4
—

Br Br
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Topic- Metallurgy
Subtopic- General principles up to purification

Level-E

10. The major components of German Silver are :
(1) Cu, Zn and Ag (2) Ge, Cu and Ag
(3) Zn, Ni and Ag (4) Cu, Zn and Ni
T RiedR & I3 UCH ®
(1) Cu, Zn Tt Ag (2) Ge, Cu Ta1 Ag
(3) Zn, Ni T2T Ag (4) Cu, Zn T Ni

Ans. 4

Sol. Fact

German silver is alloy which does not have silver.
Cu-50%; Ni-30%; Zn-20%

Topic- Metallurgy
Subtopic- General principles up to purification

Level-E

11. The method used for the purification of Indium is :
(1) van Arkel method (2) vapour phase refining
(3) zone refining (4) Liquation
T & Yhgawo & fou wanT @ SHarel fafdy 2 :
(1) 919 aRae fafdy (2) AT YraRe gREHROT
(3) s gREHRIT (4) STt

Ans. 3

Sol. Fact

Ga, In, Si, Ge are refined by zone refining or vaccume refining.
Topic- Biomolecules
Subtopic- Reactions of carbohydrates
Level-M
12, Which of the following is correct structure of a-anomer of maltose :

AleeNT ¥ o-VAR & forv fa=forlRad & 9 98 SRa=m &9 1 8 ?

H O_H H O_ OH
(1) H H
OH H OH H
HO 0 H
H OH H OH
H O_H H O oH
(2) H H
H H H H
HO 0 H
OH  OH HO  OH
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0]
Q J<”' H
H H
OH
CHZOH CHon
Q Jﬁ# |>

CH,OH CH>OH

Ly

[a-Anomer of maltose]
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Topic- Alkene
Subtopic- Catalytic reduction of alkynes

Level-M
13. The major product of the following reaction is :
IfAfHaT &1 = IS %
CHCH,CH=CH, —2/<.
SRR R catalyst
(1) CH3CH2CH2CHO (2) CH3CH2CH=CH-CHO
(3) CH3CH2CH2CH2CHO (4) CH3CH,C=CH,
CHO
Ans. 3
H,/CO
CH,-CH,-CH =CH, —2——-CH.CH,CH,CHO
Sol. : 2 ’Rhcatalyst > ° 7
Topic- GOC
Subtopic- Acidic strength of organic compounds
Level-M

14. The correct order of acid character of the following compounds is :

frforRaa Affrel # sret TorM &1 98 %9 °

COOH COOH COOH
NO, CH;
I II II1 v
(1) II>III>1V>1 (2) III>II>I>1V
(3) IV>III>II>1 (4) I>II>1II>1V
Ans. 1
I - - f I. - a: 1
Sol. Acidity of carboxylic acid o -R>-H>-I TRo+H >+
COOH COOH COOH OH
N02 CH3
(-M) (+H)

11 111 vV I
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Topic-Chemical bonding
Subtopic-Hybridization
Level-E

15. Which among the following species has unequal bond lengths ?
ffoRad wiefie & & & 1 § ey =l IHH B ?

(1) XeF4 (2) SiFa (3) BF, (4) SF4
Ans. 4
F
. . Sp>d Hybridisation Sea-saw shape & axial
bond length is more than equitorial bond
Sol. ~
° < |S\ length
F

Topic- P-block
Subtopic- Oxygen family & compounds of oxygen & sulfuric
Level-E

16. Given below are two statements :
Statement I:

o and B forms of sulphur can change reversibly between themselves with slow heating or slow
cooling.

Statement II1 :

At room temperature the stable crystalline form of sulphur is monoclinic sulphur.

In the light of the above statements, choose the correct answer from the options given below.
(1) Both statement I and statement II are false

(2) Statement I is true but statement II is false

(3) Both statement I and statement II are true

(4) Statement I is false but statement II is true

I <1 ®w Ry g ©

w1 :

o —ATHR TAT B—ThHR HUT BT MY H AT TH 1dT ST ST IR, IHHAUI uRad+ fhar 51 b g |
DU II1 :

PR D Y W FeBh? B Wl fheedd $9 UHAae Tob ¢ |

SWiad woFl & foay 9 i T el § | 981 IR &1 g1d I ¢

(1) <=1 HU= I g1 w11 3T § (2) B 1 9 § RRg HA 11 3/ &

(3) T B I qr ®od 11 9 € (4) T 1 399 © IRg HoH 11 9 &
Ans. 2

SRhambic N SMonoclinic

o —sulphur sse’c 3 — sulphur
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Topic- Amine
Subtopic- Chemical reaction of amine

Level- M
NH NH NH NH
2 2 2 2 NO,
HNO; H,50, + | | + | |
17. 288K i’ © NO,
NO,
(A) (B) (©)

Correct statement about the given chemical reaction is :

(1) Reaction is possible and compound (A) will be major product.

(2) The reaction will form sulphonated product instead of nitration.

(3) —NH,group is ortho and para directive, so product (B) is not possible.

(4) Reaction is possible and compound (B) will be the major product.

NH NH NH NH
2 2 2 2 NO,
HNO; H,SO, + +
288K g NO,
NO,
(A) (B) (©)

9 7 fAfrar & ol wE w2
(1) faferan |9 & SR AIffe (A) &= IR BT |
(2) TELIHROT & WA W AMHAT Aehga It <7 |

(3) —Nszmﬁﬁmaﬂﬁ{fﬂ?ﬁéaﬁ:W(B)Wﬂﬁél
(4) rfaforar wva 2 3R (B) A% STg 81T |

Ans. 1
NH NH NH NH
2 2 2 2 NO,
HNO;,H,SO, + +
288K g “NO,
Sol. NOZ
(A) (B) (©)
51% 47% 2%
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Topic- P-block
Subtopic- Nitrogen family & compounds of nitrogen & Phosphorous
Level-M

18. Which of the following compound is added to the sodium extract before addition of silver nitrate
for testing of halogens ?

(1) Nitric acid (2) Sodium hydroxide
(3) Hydrochloric acid (4) Ammonia
= affrel § 9 9 9 Aife afsd dre et # Rier Tsge fam @ gd oM & wer & forg
forema €7
(1) =sfes st (2) |ifeTH eBrgsiaaEs
(3) ETERIIRG 37 (4) srfar
Ans. 1
Sol. NaCN+HNO, — NaNO, +HCN T

Na,S + HNO, — NaNO, + H,S T
Nilnic acid decomposed NaCN & Na.S, else they precipitate in test & misquite the resolve

Topic- Environmental Chemistry
Subtopic-Ph & Rain water
Level-M
19. Given below are two statements :
Statement I:
The pH of rain water is normally ~5.6.
Statement II :
If the pH of rain water drops below 5.6, it is called acid rain.
In the light of the above statements, choose the correct answer from the option given below.
(1) Statement I is false but Statement II is true
(2) Both statement I and statement II are true
(3) Both statement I and statement II are false
(4) Statement I is true but statement II is false
W <1 e 3w T R
DI :
AHFITAT a9F B STl B pH ~5.6. BT B
D 11 :
g9f & et @ pH AT 5.6 9 19 iR S0 o1 SN reras! dEd ¢ |
IWIFd HUAN & oy Frafoiad f[Aeedl 4 9 981 IR ghw:

(1) o9 [ 39 © IR oA 11 93 B | (2) TF1 U9 1 @ $U 11 99 2 |
(3) Sl B I qAT B 11 3T & | (4) B 1 9 & IR HIF 11 T B |
Ans. 2

Sol. Both statements are correct

Topic- Ionic Equilibrium
Subtopic- Solubility & Solubility product
Level-M
20. The solubility of Ca(OH)2 in water is :
[Given : The solubility product of Ca(OH)2 in water = 5.5x107°]
Ca(OH)2 & 5ol # fderar &
[feam © : Ca(OH)2 &7 oid # faerar oH%a = 5.5x10°¢]
(1) 1.11 x10° (2) 1.77 x10°6
(3) 1.77x102 (4) 1.11x102

Toll Free : 1800-212-1799
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Ans. 4
Ca(OH), =Ca"*+20H

s (2541077)
s(2s+107)2 = 55x107
4¢3 =55%x107
5500 <10
4

s=

13
(225oj <10~
= 2

_(1125)" x10°
s=1.11x10"

Section -B

Topic- Liquid solution

Subtopic- Ideal Vs non ideal solution & their distillation and immiscible liquid solution

Level-M

1. If a compound AB dissociates to the extent of 75% in an aqueous solution, the molality of the
solution which shows a 2.5 K rise in the boiling point of the solution is molal.
(Rounded-off to the nearest integer)
[Kb=0.52 K kg mol]

Ife v AffTed AB STl faee § 75% fauifsd 8iar 21 9 S99 fdaras @ Arctaar o fdaas @ e |

2.5 K & gfg o<l ®, 98 Aieret | (Maeaw quife ae)
[Kb=0.52 K kg mol1]
Ans. 3

AB — A" +B~

- a «a
a=3/4

N=2

i =[1+(2-1)a]

2.5 = [1+(2-1)3/4]x0.52 xm

25 _ 10 ;47

m = 052x7/4 3.64
m=2.747 =~ 3mol/kg

Topic- Atomic
Subtopic- Quantum numbers and Electronic configuration
Level-E
2. The spin only magnetic moment of a divalent ion in aqueous solution (atomic number 29) is
BM.
T fERisll oM (qRATT] S 29) & STy faera # dae Rad gryar et (BM #) 2 |

Toll Free : 1800-212-1799

www.motion.ac.in | Email : info@motion.ac.in




Ans. 2

Sol.
Cu? —[Arf*3d°
— ) AV AV [V [
No. of unpaired e = 1
Magnetic moment = Lu=+n(n+2)
1 =J)(1+2) =+/3BM. = 1.73 Ans.
Topic-GOC
Subtopic- Basic chemical bonding for organic chemistry
Level-E
3. The number of compound/s given below which contain/s —COOH group is
(1) Sulphanilic acid (2) Picric acid
(3) Aspirin (4) Ascorbic acid
T fau T Affrel § | 9@ de i —COOH W 2 | (qorfer ITR)
(1) Dl 3t (2) fTufshasp arvat
(3) TRaRA (4) Vpifdd orat
Ans. 1
[
NH, OH O—C—CH;
COOH OH
o @ o @Ay
SO,H NO, OH OH

(A) (B) (©) (D)
Topic- Solid State
Subtopic- Types of cubic unit cell SCC, BCC, FCC
Level-E
q. The unit cell of copper corresponds to a face centered cube of edge length 3.596 A with one
copper atom at each lattice point. The calculated density of copper in kg/m3 is

[Molar mass of Cu : 63.54 g; Avogadro number = 6.022x1023]
PIIR B T el hold divad o9 UMD HR TS 3.596 A A A & iR P & IS g IR BIR H

& YA &, PIUR BT WRabfeld - kg/m3 H g
[POR & AleR SHM: 63.54 g; SMANTTEl F&T = 6.022x1023]
Ans. 9077
Sol. a=3.596 A
ZxGMM
= N, xa

_ 4x63.54x10°°
6.022x10% x (3.596x107*°)*

d =0.9076 x 10* = 9076.2 kg/m?

Toll Free : 1800-212-1799
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Topic- Redox
Subtopic- Law of equivalence
Level-M

5. Consider titration of NaOH solution versus 1.25 M oxalic acid solution. At the end point following
burette readings were obtained.
(i) 4.5 ml. (i) 4.5 ml.  (iii)4.4ml.  (iv)4.4ml (v)4.4ml
If the volume of oxalic acid taken was 10.0 ml. then the molarity of the NaOH solution is
__ M. (Rounded-off to the nearest integer)

NaOH &T 1.25 M 3ifedifeiss e faera & 1oy WR faaR Hifoie | o fomg W f=feRaa &gee afkeror gre

g |
()4.5ml.  (ii)4.5ml. (i) 4.4ml. (iv)4.4ml (v)4.4ml
afe ffaiferd eva 10.0 ml 3maad form a7 o @ NaOH faeae @t #AieRar @ M. (Fdcan qurfe a@)

Ans. 6
Eq. of NaOH = Eq. of oxalic acid

5
[NaOH]x1><4.4 = ZX 2x10

100 _ 25 _
4x4.4 4.4
Nearest integer = 6M Ans.

[NaOH] = 5.68

Topic- Atomic

Subtopic-de-Broglie wave length

Level-

6. Electromagnetic radiation of wavelength 663 nm is just sufficient to ionize the atom of metal A.
The ionization energy of metal A in kJ mol—1!is . (Rounded off to the nearest integer)
[h=6.63%x10734]s, c = 3.00x10%ms™!, Na=6.02%1023 mol]

TR 663 nm BT JYI—FEDHII fAMBROT a1 A & A DI JFFT IR B U S A" 2| arg A B
I FHott k] mol—1 # HRGEESERUIEANED
[h=6.63%x1073%]s, c = 3.00x108ms™, Na=6.02%x10%3 mol!]

Ans. 180
hc hc

Sol. Energy req. to ionize an atom of metal ‘A’ = 7= 663nm

for 1 mole atoms of ‘A’

Total energy required = NAXE

_ 6.023x10% x6.63x10™* x3x10°

663x107°
= 6.023X3X1023_34+8+7
=18.04x10* J/mol
=180.4 KJ/mol
Nearest Integer = 180 KJ/Mol.

Toll Free : 1800-212-1799
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Topic- Chemical Kinetic
Subtopic- Arrhenius equation
Level-M

7.

Ans.

The rate constant of a reaction increases by five times on increase in temperature from 27°C to
529C. The value of activation energy in kJ mol is . (Rounded off to the nearest integer)

[R=8.314 ] K! mol!]

qg Br 27°C & 52°C 9% doT W U AMfHA o1 % Rerid i [ 98 S 2 | Alhavr Sofl &1 a9 k]

molt ¥ & | (FepeaH quife )
[R=8.314 ] K! mol!]
52
K52°c =5
K27°c
k
In T =5 i_i
le R (T, T,
n(s)="2) 1 1
R (300 325
2.303x0.7x8.314x300x325 E
25 2

E. =51524.96 J/mol
E.=51.524 KJ/mol
52 Ans.

Topic- Electrochemistry
Subtopic- Electrochemical cell
Level-T

8.

Toll Free : 1800-212-1799
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Copper reduces NO; into NO and NO: depending upon the concentration of HNOs in solution.
(Assuming fixed [Cu?*] and Pno=Pno:.), the HNOs concentration at which the thermodynamic

tendency for reduction of NO, into NO and NO2 by copper is same is 10X M. The value of 2x is

. (Rounded-off to the nearest integer)
=0.34V,E° =0.96V, E°

NOj; /NO NOj; /NO,

[Given : E?

cu®/cu

=0.79V and at 298 K, g(2.303) =0.0591]

NO; & &R gRT NO @ NO2 # U= &A1 HNOz &1 drsdl ©R iR #=ar g1 ([Cu?*] & Rer der
Pno=Pno; A elifoY) SMR gRT NO; &I NO T2 NO2 H alyd &*+ & SIS YgRy w9+ 84 & forg

g HNO3 @7 dfgaT 10 M € df 2x &7 A9 § | (Fdean quie a@)
(R & 1 Q. o, =038V, BN o =0.96V,Ep. o =0.79V and at 208K, g(z.sos) =0.0591]
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Ans. 1
Sol. Anode

Cu(s) —» Cu*? + 2e-

Cathode (1)
3e" +4H" +NO; - NO+2H,0

8H ™ +2N0; +3Cu(s) — 3Cu™ +2NO +4H,0
[cu?T x(pyo )’
[No, J[H']

e =13

cell

+2\3 2
ece"=1.3—0'059 log (Cu_ )2 (pNO)8 ...... (1)
° (N ) x(HY)
Anode Cu(s) — Cu* + 2e’
e +2n"+NO; - NO,+H,0
Cu(s)+4H" +2NO; — 2NO, +2H,0+Cu*?

e =113

cell

()P )
(NO, ) (H")
C i1a 0.259 g (cu?) 2( Pro, )4
(Nos ) (H7)

Cathode

2

cell

< <

celly = cell,
L 3. 0059 0.059

5 109(Q) =113-=">log(Q,)

{10g(Q,) -3l0g(Q,)}
_0.059 |, (Cu* ) x(Pyo )’ x(NO; ) (H*)H}
6 | (o) (H) x(cu) (P )
0059 [

0 ( PNOZ )4

0'%59 x8 log(HNO;)

0.17 =

log (HNO3) = 2.16
[HNOs] = 1016 = 10*
x=2.16 = 2x=4.32 =4
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www.motion.ac.in | Email : info@motion.ac.in




MoTionN

Topic- Thermodynamics
Subtopic- Calculation of Work Isothermal

Level-M
9. Five moles of an ideal gas at 293 K is expanded isothermally from an initial pressure of 2.1 MPa
to 1.3 MPa against at constant external 4.3 MPa. The heat transferred in this process is kJ

mol-t. (Rounded-off of the nearest integer)
[Use R = 8.314 J mol* K]

U Mgy i & 9fd Jldd &I 293 K YRfA% <9 2.1 MPa & 1.3 MPa g4 d®%, s ReR 9@ T9 4.3 MPa &
foeg yaRa far a1 €1 usd # EiaRa &1 kI molt § | (Feecaq quife a@)
[R = 8.314 J mol?! K]

Ans. 15
Sol. Moles (n) =5
T = 293k
Process = IsoT. — Irreversible
Pini = 2.1 M Pa
P = 1.3 M Pa
Pext = 4.3 mPa

Work = - Pext AV

:_4'3X(5x293R_5x293 1 1

j =-5x 293><8.3l4x43(———j
13

13 2.1

_ 5x293x8.314x43x8

21x13
=-15347.7049 )
=-15.34K]J
Isothermal process, so AU =0
w=-Q
Q =15.34KJ / mol
So answer is 15
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10. Among the following, number of metal/s which can be used as electrodes in the photoelectric
cell is (Integer answer).
(A) Li (B) Na (C) Rb (D) Cs
fFfaRed ar argell § I fdam argell &1 gere fAyd A d selagie @ wU H WA fbar @ &
(T S<)
(A) Li (B) Na (C) Rb (D) Cs
Ans. 1

Sol. Csis used in photoelectric cell due to its very low ionization potential.
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