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PART : CHEMISTRY

L Which of the following is correct ?

(1) An orbital is represented by only n, £
(2) Hydrogen spectrum helps to prove Bohr's model.
(3) Electron revolve in circular orbit proposed by Bohr's.

(4) An atomic arbital is the wave function y for an electron in an atom
Ans. (4)



Sol.  An orbital is represented by only n, £, m
Bohr model fails for explanation of the details of hydrogen atom spectrum

2. Which of the following have least tendeny to liberated Hz2(g) on reaction with acidic salution
(1) Cu (2)Fe (3) Ni (4)Mn
Ans. (1)

Sol.  ASE% a4, =034V E% 2y, =044V B =024V
AsE%ys,, =00V
So cu does not liberated Hz(g) on reaction with acid.

3. List- List-ll
Process/Reaction Catalyst
(i) Nz + 3Hz2 = 2NHa (a) Fe
(i) 2802 + 02 —» 2803 (b) NO
(i) Sucrose — Glucose + Fructose (c) Pt
(iv) 4NHs3 + 502 = 4NO + 6H20 ; (d) H2S04
Identify correct matching
i ii Hii v
(1) a b d [
(2) b a d C
(3) a b E d
(4) a c d b
Ans. (1)

Sol.  Na(g) + 3Ha(g) —F=&) 5 2NHa(g)
2502+ 02 —P 5250,

4NHa(g) + 502(g) —24=)5 4NO(g) + BHz0(g)
C,H,,0, (aq) + HO() 20 C.H,,0(aq) + CH,,0,fag)

Solution Glucose Fructose
.
Solution
4. Which of the following have square pyramidal geometry.
CIF, BrFs, CIFs, IFs, BrFa, 12Cls, ICla
Ans. (3)
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Sol. CIF=> &I—F = Linear
&
F
P}
BrFs Square pyramidal
AT
P, | =
F
Frcd
CIFs (B, Square pyramidal
0 r
F
F l
IFs |I Square pyramidal
o
F
BrFa gi‘ﬁF T-shape
TF

12Cl | | Square planer
oG T



/2

CI
ICla 1 ﬁ'c' T-shape
’“"i
5. pH of 0.2M Butyric acid [Ka (acid) = 2 x 105, log 2 =0.3]

Is [x] x 10~ then value of x is—
(Report your answer to nearest integer for weak acid)
Ans. (27)

Sol. pH= %[pKa —log c]
pH=§[47_\og2x 10-1]
pH=1[47-log2 +]
PH=1[47+1-03)
pH=[64)

=27
=27 x 10
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6. KaMnOa on disproportionation in acidic medium give two products of Mn, A and B the oxidation state of
B is less than that of A. Then find magnetic moment (spin only) of B
[Report your answer to nearest integer]

Ans. (4)
+6 +7 +4
Sol. - ¥,
IMNO §~+4H" —— 2MNO 3+ MnO 5 +H,0

n B
+4
Magnetic moment of is MnO; IS

Mn* = 3d® so unpaired e~ =3

w (spin only) = /3(3 + 2)

=15 BM = 3 87 BM ~4BM

T. Which set of element have almost same value of electron gain enthalpy
(a) Rb, Cs (b) At, 1 (c) Kr, Ar (d) Na, K
(1) a, b anly (2) b, conly (3) a, c only (4) b, d only
Ans. (3)
Sol.
Element Rb | Cs | At I Kr | Ar |Na | K
Electron gain enthalpy | 46 | 46 | 233 | 296 | -96 | -96 | 63 | 48
(kJimole)
8. How many of the following species are paramagnetic in character
B», He3,0%",03C, 03
Ans. (4)

Sol. He? : (o1s)? (o*1s)
Bz: (o1spP (c*1s8)? (c2s)? (c*2sP (x2p'x = x2pYy) (opz)®
C2: (o1s)? (c"1s)? (o2s)? (6"28)? (n2p> = n2p?)
C3 : (o1sP? (o*1s)? (o2s)? (c*2s)? (n2p3k = n2p? ) (o2p=)?
03 : (o1sP? (c*1s) (o2s) (c*25)? (a2pa) (n2p2 = %2p?%) (x*2p' = x*2p%)
0% (a1 (c*1s]? (a2s)? (o"25)? (o2p=)? (n2p2 = x2p%y ) (¥*2p.2 = w*2p?)

Species | By |He} |03 |03 [Cy | C3

Maanetc | oy T em [ om [Pm | om | Pm
character

9. Identify incarrect relation from the following



(1) AH = AU - APV (2) AG = AH - TAS
(3) ASsys + ASsur 2 0 [For spontaneous process] (M aU=qg+w
Ans. (1)
Sol. AH=aAU +PaAV
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10. Clark method is used to remaove temporary hardness of water. Which of the following praduct are farmed
during this process.
(1) Mg (OH)z & Ca[OH)=2 (2) Na2C0Os, MgCOs
(3) CaCOs, & Mg{OH)z (4) Na2COs, Ca(OH)z2

Ans. (3)

Sol. Clark method
Ca (HCOs)z + Ca(OH)2 — 2CaCQa + 2H20
Mg (HCO3z)2 + 2Ca(OH): — 2CaC0Os +Mg(OH)z + 2H20

1. A metal crystalize in bee structure with edge length of unit cell 300 pm. If density of solid is 6 gram /c.c,
than number of atom present in 180 gram of solid is [x] x 10%, than value of x is.
[Report your answer in nearest integer]

Ans. (22)
ZxM
Sol. = |
E Ng xvolume
o 2xM
6.02x102[3x 1075
w = 8x6.02x108x27x107%

2
M =48.762 gram

No. of atom in 180 gram = L xNp =22.22x102

48762
12, Half life of a first order reaction is 0.30min. then find the ratio of initial concentration to final concentration
after 2min
Ans. (100)
Sol. Tip= 3998 = (0.693) _» 303 min-t
0.30
Ct=Coe™®t
& = gkt = 23032
Cy
Co = gm0z = in(10)2
Cy
Co
— =100
Cy
13. Which of the following statement is incorrect

(1) LiF 1s less soluble in water due to less hydration enthalpy
(2) Na has higher density than K
(3) KOz is paramagnetic
(4) Sodium solution in liquid ammonia conduct electricity
Ans. (1)
Seol.  LiF is less soluble in water due to high value of lattice energy
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14. List1 List
Cell reaction Type of cell
(I) Zn{Hg) + HgO(s) — ZnO(s) + Hg(l) (a) Primary cell
(II) Pb(s) + PbO2(s) + 2H2504(aq) — 2PbS04(s) + 2H20(l) (b) Fuel cell
(Il1) 2Hz2(g) + O=2(g) — 2H20(l) {c) Secondary cell
(IV) Cd(s) + 2Ni(OH)a(s) — CdO(s) + 2Ni{OH)a(s) + H20(l) (d) discharging reaction of Secondary cell
| ] n [\ | Il ] v
(n a d b c (2) a b c d
(3) c b a d (4) a d c b
Ans. (1)

Sol. Zn(Hg) + HgO(s) — ZnO(s) + Ha(l) = Primary cell
Pb(s) + PbO2(s) + 2H2S04(aq) — 2PbS04(s) + 2H20(l) — discharging reaction of Secondary cell
2H2(g) + Oz(g) — 2H20(1) — Fuel cell
Cd(s) + 2Ni(OH)a(s) — CdO(s) + 2Ni{OH)2(s) + H20(l) — Secondary cell

15.
List | (Reactant) List Il (Gas released on
heating or reaction)
(1) (NH4)2Cr207 (a) H2
(I1) KMnOs + HCI (b) N2
(lll) Al + NaOH + H.0 (c) O2
(IV) NaNOs (d) Clz
| Il I} v
(1) b d a E
(2) a b c d
(3) C d a b
(4) a d r b
Ans. (1)
Sol. (i) (NHa)2Cr207 —2& 5 Na(g) + Cr203 + H20

(ilyMnO4 + cr — Clz(g) + Mn>
(iii) Al + NaOH + H20 — Na[Al{OH)4] + Hz(g)
(iv) NaNQa (s) —2— NaNOz(s) + Oz(g)

16. 1 male of X, 1 mole of Y and 0.05 mole Z on reaction give XYZs. Then yield of XYZsis....... gram
[given Atamic masses of X, Y, Z are - 10, 20, 30 gram/male]
Ans. (2)
Sol. X + i + 3Z — XYZ3
Initial male 1 mole 1 mole 0.05 mole
LRisZ

0.05 0.05 0.05
1-—=— 1-— —
[ 3 ] ( 3 ] b [ 3 }m"'e
Malar mass of XYZais =[10 + 20 + 80] = 120 gram

yield of XYZ3 = [D;]S x lzﬂ:l =2 gram
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17. Find total number of isomers of [Co(en)2{SCN)z}* which is mare stable than this compound
Ans. (6)
Sol. [Colen)2(NCS)(SCN)]* & [Co(en)2(NCS)z]* Both are mare stable than [Cao(en)z{SCN)z]* and both of these
complex have total 6 isomer.
(i) [Co(en)2(NCS)(SCN)]* = cis +trans =3
)

3 F
(i) [Co(en)2(NCS)a]* = ({CIS‘*] +trans = 3



W+¢

B
18. An organic compound is farmed by carbon, Hydrogen and oxygen. 0462 gram of this compound on
complete combustion give 0.7938 gram of CO2 (g) and 04428 gram of H20, then % of oxygen in
compound is-
[Report your answer to nearest integer]

Ans. (42)
Sol. C,H,0:+ Oz(g) — CO4(g) +H20
0.462gram 0.7938gram 04428 gram

Mass of carbon = [%] 12 = 0.2165 gram
04428
18
Tatal mass of oxygen = 0.4620 — [0.2165 + 0.0492]

=0.4620 -0.2657

Mass of hydrogen = [ ] 2 =0.0492 gram

=0.1963 gram
0.1963
% of = 100=42.48
% of oxygen 0.4620x 0 2.48%
=4249

19. When 10.2 gram of ascarbic acid (GMM = 176 gram/male) is dissolved in 500 gram of CH3COOH then
depression is freezing point is [X] x10-* K. The value of X is -
[Given K¢ (CHaCOOH) = 3.9 K.Kg / maole]
(Report your answer of nearest integer)

Ans. (5)

Sol. ATi=Kixm

5 10.2x1000
=3 [ I?SxSUU]

_[3.9x102
_[ 176 ]2
=04520

=4.52x10-'K
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20. Which of the following reaction is involved in leaching process.
(1) ALOs(s) + 2NaOH(aq) + 3H20(1) — 2Na[Al{OH}4](aq)
(2) 2Cu20 + Cu2S — 6Cu + SOz
(3) 2PbS + 30; —2— 2PbO + 2302
(4) Cr203 + Al — AlOs + Cr
Ans. (1)
Sol.  ALOs(s) + 2NaOH(aq) + 3H20(l) — 2Na[Al(OH)a](aq) —— Leaching process
2Cu20 + Cu2S — B6Cu + SO2—— Self-reduction method
2PbS + 302 —4 5 2PbO + 2502
2Al + Cr20a — Al203 + 2Cr (molten)

Roasting
Thermite reaction.

21. Enzyme inhibitars are of two types
1. Competitive Inhibitor
2. Non Competitive Inhibitor
Which of the following statements is carrect
(1) Competitive inhibitor bind to allosteric site and non competitive inhibitor bind to active site
(2) Competitive inhibitor bind to active site and non competitive inhibitor bind to allosteric site
(3) Both competitive inhibitor and non competitive inhibitor bind to active site
(4) Both competitive inhibitor and non competitive inhibitor bind to allosteric site
Ans. (2)
Sol. From NCERT

/.



22. (i) \O/ (A) Spiro compound

(ii) >4>< (B) Bicyclo compound
(i) N (C) Aromatic compound

(iv) o (D) Heteracyclic nonplanar

(1) (1) = (D), (i) — (A), (iii) - (B), (iv) - (C) (2) (i) = (D), (i) — (A), (i) - (C), (iv) - (B)

(3) (1) — (A), (i) — (D), (i) — (B), (iv) — (C) (4) (1) — (D), (W) —(B), (i) — (A), {iv) - (C)
Ans. (4)
Sol. < > >4><

o}
Heterocyclic non planar Bicyclo compound
] [ s}
Spiro compound Aromatic compound
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23. Terylene is composed of
(1) 1,4- benzene dicarboxylic acid & ethane-1,2-dial
(2) 1,3- benzene dicarboxylic acid & ethane-1,2-diol
(3) 1,4- benzene dicarboxylic acid & propane-1,2-diol
(4) 1,3- benzene dicarboxylic acid & propane-1,2-diol
Ans. (1)
Sol. Monomers of Terelyne (Dacron) are 14- benzene dicarboxylic acid & ethane-1,2-diol

24, Correct pyranose structure of the following compound

H_
HO—]
H—
H_
HGC CH20H
(0] 0O
H//H H H/H OH
8] OH e} H
(1 HO H @ HO H
H OH H OH
CH20H CH20H -
H/H H HO /H H
HO OH H OH
(3) HO Ol (4) HO H
H H H OH
Ans. (1)
H
0,
H/H H
-H HON\ Ho w /OH
H OH
CHs
% p B ooy, OO



T 2H020H 7T | T 77 2NaBH,
CHa
(1) Product A is formed by Markownikoffi's rule & product B is formed by Anti Markownikoff's rule.
(2) Product A is formed by Anti Markownikoff's rule & product B is formed by Markownikoff's rule
(3) Product A is formed by Markownikoffi's rule & product B is formed by Markownikoff's rule
(4) Product A is formed by Anti Markownikoff's rule & product B is formed by Anti Markownikoff's rule.
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Ans. (1)

Sol. Product (A) is formed by oxymercuration-Demercuration reaction in which Markownikoff's product is
formed as major product, while product (B) is formed by hyroboration oxidation reaction in which Anti
Markownikoff's product is formed as major product.

26, OHa-Ch-COra-CH-Chs gHs;fH Na A+ B
+N(CH3)3 2Hs Major  Miner
(1) Product A is CH3—CH2—CH=CH-CHs ; product B is CH3—~CHz-CHz—CH=CH2 (Hoffman product)
(2) Product A is CH3—CH2—CH2-CH=CHz (Hoffman product); product B is CHa~-CH2—CH=CH-CHa
(3) Both Product A and B are CHs~CH>—CH>—CH=CH2 (Hoffman product)
(4) Both Product A and B are CHs—CH2-CH=CH-CH3 (Hoffman product)

Ans. (2)
CH's—CHz—CHz—?H—CHa g’H’O—Na » CHi—CHz—CHa—CH=CH, Makor
— +N(CH)s L (Hoﬁ:ﬂan product)

CH3—CHz—CH=CH-CHg Mnor

1. CHCH-CHIAICh ¢ cr0,
— —_—
@ 0 ¥

Zlai Br:,Cs
27.
B
Products A & B are respectively
o] OH OH OH
(1 @ ' @ (2)
O Br H Br
OH OH (0] OH
Br Br Br
(3) \ @ (4) i
OH o Br
Ans. (1)
OH o
1. CHs—CH-CHs AICk KaCr201
2 02
Sol. 2 H,0*
lﬂrz‘CSJ O
OH
Br
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28. Which of the following indicate H-atom has lowest value of pKa
H H O
(&H—COOH &H—’g—CHs
Qg oy
BYH © (4) O H
(EH:—'E:OOH CH:—(I.l,—&Hz
Ans. (2)
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