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CHEMISTRY

SECTION - A
Multiple Choice Questions: This section contains 20 multiple

choice questions. Each question has 4 choices (1), (2), (3) and
(4), out of which ONLY ONE is correct.

Choose the correct answer :

1.  Which of the following is the ratio of 5" Bohr orbit (rs)
of He* & Li** ions?

2 3
1) — 2) —
(1) 3 (2) 5
9 4
3) — 4) —
(3) 2 (4) 5
Answer (2)
2
Sol. roc—
z
52
Ml 2 _3
(rS)Li2+ i 2
3

2. Which of the following pair of ions have equal number

of unpaired electrons

(1) Vv and Ni%*

(2) Cr?**and Mn?

(3) Fe* and Sc?

(4) Mn3 and Fe?*
Answer (4)

2* =% = 3unpairede”

Sol. unequal 5
Ni** = s %® = unpairede”

=5%* = 4 unpairede”

crt
unequal
Mn** =s %° = Sunpairede”
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2 = s%® = 4 unpairede”

Fe
unequal
Sc?t =s % = lunpairede”

3+

Fe?* =5%° = 4unpairede”
unequal
MirT =s % = 4unpairede”

3. In the reaction sequence :

@ +oleum —— (X)

(X) e (Y)

(Y) Zndust (Z)

The compound (Z) is

OH
M @ @
OH
SO,H
(3) @ (4)
Answer (3)
Sol.

oleum (i) NaOH Zn dust
—_— —_— _
(ii) H' , A

(X) (Y) (2)
4.  Incorrect order of atomic radius is
(1) B<Al (2) In<TI
(3) Al<Ga (4) Ga<lIn
Answer (3)

Sol. B Al Ga In Tl
88 143 135 167
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5.  Observe the following diagram.
| Pressure > 7
Fresh Salt
water water
For reverse osmosis, which of the following can be used
for porous membrane?
(1) Cellulose acetate (2) Porous silicate
(3) Silicone (4) Glass membrane
Answer (1)
Sol. Cellulose acetate is used as semipermeable membrane
for reverse osmosis.
6. One mole of an ideal gas expands from 10 dm3 to 20
dm?3 through isothermal reversible process. Find AU, q
& w
(1) AU=0,9=0,w=0 (2) AU=0,9#0,w=0
(3) AU#0,9=0,w=0 (4) AU#0,q#0,w=0
Answer (2)
Sol. For an ideal gas undergoing isothermal reversible
process AU =0 (As AT = 0)
But gq#0
w=0
NO,
(1) Sn, HCI
(2) Ac,0, pyridine .
7. 3 Br/H0 P (major product)
(4)H,0"
NH W
2 Br Br
(1) (2)
Br Br
NH,
NH,
Br
(3) (4)
Br
Answer (4)
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Sol.
7 7

NH - C - CH, NH - C - CH,

© _so/Hl @ Ac0 @ BrMo_ @ _no' ©
pyrldlne
(o-p directing Br
group)
(Ma]orpruduct)

8.  Which of the following is correct option regarding 1s

orbital
(1) Itis symmetrical (2) Itis non-symmetrical
(3) Itis directional (4) It has two radial nodes

Answer (1)

Sol.

1s Orbital = Symmetrical, non-directional, zero

radial node.
9.  Total number of stereoisomers possible for complexes
[Cr(CIz)(Py)s] and [CrCl2(C204)2] respectively are
(1) 2,3 (2) 3,2
(3) 3,3 (4) 2,2
Answer (1)
Sol. [CrCls(Py)s], this complex is type of [Masbs], where a and

b are monodentate ligands.

There are two possible geometrical isomer facial

isomers and meridional and both are optically inactive.
Total number of stereoisomers =2

[CrCly(C204)2]%, this complex is of type [Maz(AA)2]
A\ | / a
IV | \

A

?\| )
/\

a
(1) Optically active
(2)

Total stereoisomers = 3
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10. In lead storage battery during charging oxidation state

of lead show changes
at anode from x1 to y1
at cathode from x2 to y2

Find value of x3, y1, X2, y2

X, =+2,y; =0 X; =+4,y, =0
(1) Xy =+2,y, =+4 (2) Xy =+2,y, =+4

X, =0,y, =+2 X, =+2,y; =0
(3) Xy, =+4,y, =+2 (4) X, =+4,y, =0

Answer (1)

Sol. On changing the lead storage battery PbSO4(s) at anode
is converted into Pb and PbSO4(s) at cathode is

converted into PbO,.

11. Which of the following compound is not a product of

intramolecular aldol condensation reaction?

0 0
CH,
QL)
0 0
(3) Om (4) OQ CH,

Answer (2)
0} 0 0
Al =N
Sol. /H ©)_J\L A
(6]
(0]
0 (6] (0]
et
H o
(0] O
OH_ H
H A
(0]
0

12.
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*. option (2) cannot be formed by intramolecular aldol

condensation

Consider the reaction A + B — Product

R = k[A]™[B]"

When conc. of A & B taken are A1 & B1 respectively, then
rate of reaction is R1. When conc. of A & B taken are 2A;

& %, then rate of reaction is Rz. Find %?
1

(1) gm+n (2) n-m
(3) 2m™ (4) 1
Answer (3)
Sol. Ri=k[A1]™[B1]"
R = K22 T
m[ B, T
RZ _ [ZAl] l: 2 :| 2m m-n

13.

R [AT'[B] 2

The complex ion having crystal field stabilization energy
is zero and value of spin only magnetic moment is 5.92
BM.

(1) [FeFe]*
(2) [Mn(SCN)e]*
(3) [Co(NHs)e]**

(4) [Fe(CN)e]*

Answer (2)
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Sol. Complex having d® configuration with weak field ligand
has CFSE =0
with Mn?*, SCN~ is weak field ligand
3 2
= theg
CFSE = [3 x (-0.4) + 2 x (0.6)] Ao
=0
Mn* = d°
(FTATA 7] 7]
n =5 (unpaired electron)
pL=4/n(n+2) BM
=4/5x7 BM
=4/35 BM
=5.92 BM
2 1
14. Statement-l: (A) C,H; — CH = CH — CHO - has
higher dipole moment than
2 1
(B) C,H; — CH, — CHO.
Statement-ll : C1 — C2 bond length in (A) is longer than
(B)
In the light of above statements, choose the correct
option:
(1) Both Statement-I and Statement-Il are correct
(2) Both Statement-I and Statement-Il are incorrect
(3) Statement-lis correct but Statement-Il is incorrect
(4) Statement-lis incorrect but Statement-Il is correct
Answer (3)

100 Shreyas Lohiya 100 Harsh Jha
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Sol. Due to resonance in (A) C1-C2 has partial m-bond

character, hence shorter bond length than that in (B).
i
Due to resonance CH, — CH =C/H\l C — H electron

flow is in one direction hence higher dipole moment.

15. In following sequence of reaction. A is converted to D

H,/Pd HBr Mg/Ether
B C

C3HO
A
D is treated with A followed by hydrolysis to give 2,3-
dimethyl-butan-2-ol. Then identify A, B, C.
(1) A= CH3COCHs
B = CH3—CH(OH)CH3
C = CH3—CH(Br)CHs
(2) A=CHsCH2CHO
B = CH3CH2CH20H
C = CHsCH2CH2Br
(3) A= CH2=CH-CH2:0H
B = CH3CH2CH20H
C = CHsCH2CH2Br
(4) A =Cyclopropanol
B = Cyclopropenone

C =Bromo propane

Answer (1)

Sol.

H,/Pd HBr
CH,COCH, ——> CH,CH(OH)CH, —> CH,~CH-CH,
(A) (B)
Br lMg/Ether

(CH,),CHMgBr
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0

CH,~COCH, +(CH,),CHMgBr —> CH,~C—CH(CH,),
CH, H
OH

(CHa)zcl_CH(CHs)z

16. The activation energy of forward reaction and backward
reaction is 100 kJ/mole and 180 kJ/mole respectively.
Find the correct statement if catalyst is added under
same condition of temperature.
(1) Catalyst does not change AG of reaction
(2) Catalyst can make non-spontaneous reaction

spontaneous

(3) Catalyst changes AH of reaction
(4) Enthalpy of reaction (AH) is 280 kJ/mole

Answer (1)

Sol. Catalyst does not change AH of reaction. It only alters
activation energy.
Catalyst cannot make non-spontaneous reaction
spontaneous
AH= (Ea )f - (Ea )b
= (100 — 180) kJ/mol
=—-280 kJ/mol

17. KMnOs oxidises others in acidic medium, Difference

between two oxidation states of Mn is x. Neutral FeCls
reacts with oxalate ion to form a complex compound

having y number of d-electrons. Find x + .

(1) 5
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(3) 6
(4) 8
Answer (2)
Sol. When KMnOs oxidises others in acidic medium
difference between the two oxidation states of Mn is 5.
+7
KMnO, —Mn?*
x=5
FeCls + C,0; — [Fe(C204)3]*
Fe is in +3 oxidation state.
[Fe(C204)3]> = Coloured complex
Fe3*= d° = 5 electrons are present in d-orbital
y=5
18.
19.
20.

SECTION -B

Numerical Value Type Questions: This section contains 5
Numerical based questions. The answer to each question

should be rounded-off to the nearest integer.

21. In the following, the number of molecules which are
paramagnetic are :
032, N2, F2, B, Cl2

Answer (2)
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O, - Paramgnetic
N, - Diamagnetic
According to Molecular
orbital theory

F, - Diamagnetic
B, - Paramagnetic
Cl, - Diamagnetic

Species having unpaired electrons are paramagnetic.

22. 0.01 M HX (Ka = 4 x 107%9) is diluted till the solution has
pH = 6. If the new concentration is x x 107* M then find

X.

Answer (25)

Sol. H" =,/K, xC

a

107® =/4x107° xC

102 =4x10™xC

1
c:leo 2 20.25x102=25x10"

23. In Dumas method for estimation of N, 0.5 g of an
organic compound gave 150 mL of N2 collected at 300 K

and 900 mmHg pressure (Aq tension is 15 mm Hg).
Find % of N

Answer (40)

Sol. Pressure of N2 =875 mm

2 1
Vi, at STP= 73x885x150
2 300x 760
=158.95 ML
158.
Mass of Nz = >8 95><28
22400
=~ 0.29

0.2
% of N = EXIOO:A‘O%
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24. Given below is a sample of DNA strand

5" GGCAATGCTACAG 3"

Find the number of hydrogen bonds present in this DNA

strand.
Answer (33)

Sol. In DNA, pairing of complementary bases are A =T and

C=aG.
Given strand :
5SGGCAATGCTACAGZ
L 1 1 | | A V[
CCGTTACGATGTOC
Total number of hydrogen bonds = 33

25. Asample of 150 kg wheat contains Fe-metal. Find mass
of FeS04-7H,0-in g. so that sample contains 12 ppm Fe-

metal. (Atomic mass of Fe = 55.85 g/mol)

Answer (9)

sol. 12=—x10°
150

x=12x150x10°=1800x 10°=1.8x 103 kg
55.85 g Fe in 278.02 g FeS0O4-7H.0

78.02

1.8 x 103 kg Fe > 2 x1.8x10> kg of FeS04.7H,0
55.85

=8.96 x 103 kg
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