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CHEMISTRY

SECTION - A

Multiple Chiadce Questhons: This section contalns 20 multipie
chodce questions. Each question has 4 chalces (1), (2], (3] and
(&), out of which OMLY ONE is correct.

Choose the correct answer &

1. Eements of group 13 having maximum and minmom
first lonisation energy respectively are

(1} 8, In i2) Al B
(3} Ga,B {4) 1.8

Answer [1)

Sol. B AN Gaim T
[IE,) 801 577 579 558 589 (in ki/moi)

2. Statement-1: CiF: has 3 possible structures
r.

CFI—F LI—F F%F
e> B

r.
ity () (i
Statement-il: 11 s most stabbe structure due to least
ip-bp repulsion.
{1} Statement-l is correct and staterment-1l 1s inCormect
(2} Statement-l s incorrect and statement-il & cormect
{3} Both statement-1 and Il are correct
(4} Both statement-f and Il are incorract
Answeer (1)
sol. lp ks placed at equatorial posithon in stable structure.

3 xis adipeptide which ks hydrolysed to 2 amino acids v
and z. y whan treated with HMO:z pives lactic acid. 2
when heated gives cyclic structure as below:

o
CH = €7
F ~,
HM (3]
C— H.C
L'F

y and z respectively are

(1] Alaning and Lysing
i3] Ghoine and Alznkne

(2) Alanine and Ghyclne
(4} Waline and Glycine

Answer (2)
Sol
fl'-IH: TI-.IHI
X Bives CH~Co0H and CH,~CH-000H
i) Iyl
upon hydrolysis
MM,
HMc
CH ~LH-C0OH —— CH,~CH-CO0H
(v} &
[Lactic acid)
NH e
5 P ) .__...aHH IZH{(c
CH=000H ——= 0= =
(2] H,Cme N
[Cyelic structure)
y = Alanine
r=Glycing

4., Consider the following graph between Rate Constant [k}

1
and =.
)

(1) E=: :=-E1__ ::El‘ [2) Eh }E.‘ ::En:

i3] E=Ij ::-Ei: '.:-IEir [a) IEI'L :.-Ei‘ :rE‘j
Answer (2)

Sol. |[slhope| < E,
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5 Arrange the following carbocation in decreasing order
of their stabikty

S0

|+:I

LM l!E-:' {Ch (0]

(1} {A)>(B}=(C)=(D) (2] (A)={C)=>(B)=>(D}

(3} (C)>{A]=(B)=(D) (4] (B}=>(C}>[A)=>|D}
Answer [2)
Sal. [A] is most stable as it Is stabllised by resonance as well

hyperconjugation due to two w-hydrogen atoms.
(4]

=0,

{Ch, {B), (O} are 3*, 2° and 1° alkyl carbocations having
74 and 1 a-hydrogen Mumber of
hypercan|ugathon structure is same as the number.of o-

atom.

hydrogen atorms.
LCorrect stabllity order Is
(A} >(C] > (8] = (D)
B. Conskder the following complex species
(al NiCO). (b) [MH[CM)e]™
[c} [FeFs]* {d] [CoFsf*

Which of the following order Is correct for thelr number
af unpalred electrons
(1} c>d=a=h (2] c>d>a=b
{3} a=b=>c>d (4] cza=>d=h
Answer (1)
Sal. (3] NI{CO)e == MNP == 34" 457 in presence of OO ligand

Wo. of unpatred electron =0

[b) [NICN)eF~
N® = el

Wo. of unpaired electron =0
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ich [Fers]*

G

Fe® =
Mo. of unpaired electron = 5
(d} [CoFa]*
o™ = e,
Mo, of unpalred electron = 4
Order of no. of unpaired electron
cxd=a=h

7. The correct IUPAC name of the following compound s
OH
HC=LC- EH‘,—i‘IlH -CH,—CH=CH,
(1] &-Hydroxyhept-1-an-b-yne
2] 4-Hydrozyhept-6-en-I-yne
i3] 4-Hydrozyhept-1-yn-6-ene
(4] 4-Hydrosyhept-6-yn-1-ene

Answer (1)
LiH
| 3 2 1
HE =€~ CH, ~CH—CH,— CH = CH,
¥ & & Ll
hL & Higdlidusj-hal-1-dn- By

B, Given below are two statements:

Statement-I: Agusoas E0H gives elimination reaction as
rmiajor product ahways.

Statement-l: Alcoholc KOH eliminates H from f-
carbon atam

Ini the light of the above statements, choose the correct
answer fram the options given below:

(1) Statement-l is correct and statement-il is incorrect
{31 Statement-l Is incorrect and statement-l is comrect
(31 Both statement-l and statement-1l are correct
(4) Both statement-l and staternent-1l are incorract
Answer |2)
Sol. Agueous KOH can ghee substitutbon product 2= major
product.
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0. Consider the following reaction

1 eq. HAr

B T )

Identify the major product ‘P

By
(1} 2]
Br
Br
Br

Answer [2)

Sol. Product is obtained by carbocation formation which s
3" and allylic.

10. Given below are two statements.
Statement I: The formula of cryoscopy constant Is ghen

MRT;

as K, =
mﬂ-ﬂshnm

Statement Il: Kiof water ks greater than benzene.

in light of the abowe statements choose the most
appropriate option.

(1] Statement | ks correct, Statement I is Incornect
(2] Statement | ks incorrect, Statement 0 i corfect
(3] Statement | and Il both are cormect

(4] Statement ! and Il are incorrect

Answer [4)
Sol. K, = MR __
1000 x Aty

Ki (H0) = 1.86 K kg mol-*

K: [benmene) = 512 K maol*

Al
Aakash

11, Adatch the colwmn

List-1 {Process) List-1l
| Thermodynamic
parameter)
{a) | Adiabatic {1} | w=0
{8} | isobaric {2} | g=—w
{C) | iIsochork {3} |g=0
(0] | isothermal 1) | g= AU+ PAY

(1) A-4,B-1,C-3, D2 (2) A2 B-1,C3,04

(3] A3 B-4,C1,D2 (4) A4, B-1,C2 03

Ansarer (3)

sol Adiabatic g=0
Isobaric AU # PAV = q
(AR =0
Isochorc w=0
{Av =0)
lsotharmal q=w
[AT =0}

12, Which of the following compound glves yelblow
precipitate with Mall?

i
{A) CH —CH —C— CH

I:I]H
8} CH, —CH, — (4 — CH

4]
(Ch CH.— l!;l — OH
(D) CH, — CH, — OH
{1} (A]and (D) only
(3] (Al (B] and (D] onky
Answer (3}

i2) (8], (Chand (D} onky
(4 [A)and (C) only
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Sol. Compounds of the Wpe CH— ¢ —pg and

OH

|
CH,— CH — R where R |s H, alkyl or aryl group give
yellow precipitate of CHls with MaO.

i i
' HWall
[A] o —tH—r—H, e % CHL ) 4 OF, = [H,— [ — ONg
Veellowe
T i
B
{B) eH =M, = CH=CH, — CHL} «CH,—CH— ¢ — ONa
el low
Madi
O} CH, —CH,— OH —p CHI | +HOOONE
Vel

13 Among the following complexes of iron, the most stable

comples having = number of electron In tz set of
orbdtals

[FelmHaje}™, [Fe{CN]e]®, [FeFe}*
What ts the nature of oxide Va0x?

{1} Acidic (2] Basic
(3} Neutral (4] Amphoteric
Answeer [4)

Sal. [Fe(CM)]* ks most stable complex given amang ghesen
#oos 3d* = taey”
=5
Wil ls amphoteric.
14. {Eiven below are two Statemeants:

Statement-I: Group-13 has more lonisation enangy than
group-14 zlong the same period.

Statement-il: Silicon has higher bolling point than lead.
in the light of the abowve two statements, choose the
most approgriate option.

{1} Statement- s correct and statement-1l 15 incorrect
(2} Statement-d s incoorect and statement-il is cormect
[3} Both statement-1 and Il are correct

{4} Both statement-! and Il are incorrect

Answer [2)
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Sal Sl Fb
3550 K 2024 K

- On moving from left to right in pariodic table,
lonisation energy generally increases.

15, Inwhich of the following pair of lons, first bon s more
stable l'.ha.n second bon

BP —

and

3
(=

and
{4
CH, NG,
Amsaner |4
Sok
#
-
CH, MC,
{Electran {ERectran with
danating group) drawing group)

16. The correct order of baskc strength of following amines
in non-aqueous medium,

e Me B
(al @‘_” {b] 6‘ (€] @‘

{1} b=a=>c (2) b>c=a
i3] a»b>c () c>b=a
Anmswer | 1)

Sol. Basic strength depends an availability of lone pair on
nitrogen or donation ability of lone pair of nitrogen.
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17. Which of the following order Is Incorrectlty matched
with respect to lonlsation energy

{1} Mn¥* = pan® 2] Fe* »Fa®

{3} C*>Crt 4] Co™ >Lo™
Answer (2)
Sol. Successive |-E always increases te of M2 = W2 = M°
18.
1.
20.

SECTION - B

Murmerical Value Type Questlons: This section contains 5
Mumerical based guestions. The answer to each guestion
showld be rounded -off to the nearest integer.

21. Total number of elecirons In chromilum [2 = 24) for
which the value of azimuthal quantum nurmber {Ij is 1
and 2

Answer [17]
Sol. 1s? 2s? 2p® 357 3pf dg® 34
=1 = p-subshell == 6+ &6=12g"
| =2 == d-subshell == 5
Total electrons =5+ 12 =17 = 17
22, Consider the following zero arder reaction :
A —» Products
Half-life of the reaction is 1 hr if initial concentration of
the reactant is 2 modfL. Find the haif-life of the reaction
in minutes if the initizl concentration of the reaction Is
0.5 modiL.
Answer {15]
sol. [Als: 0.5 M
T 1hr i
If n is the order of reaction, then
T (AP
= [Akifa=10

t_|fn.5"|‘_“1'-,’
1 _l-:.r
t=0.25 hr = 15 min

23, I & mg of Mg[(0OH); ts added im 1 L of solution to make a
solution with pH = 10, then find the value of x.

[Ghven - MW of ME[OH}: = 38 gfmol)
Assume ME(OH): dissociates completely inwater.

Aakash

Answer [3)
Sol. Given, pH =10
pOH = 4
[OHT] =107 M
ME[OH): — Mg™ + 20H-
[Mp{OH}] = 0.5 = 107" M
Mol of Mg{OH)z in 1 L of solution = 5 % 107 mol
Mass of Mg[OHp = 5 = 10°°
=5 =105 =58
=200 % 104 g
=29mg
= q
24. An octahedral complex ion Is formed using metal (A"}
with ligands MHa and € 1 mol complex gives “n° mol of
Apll with AgNGu solution. The value of n s same as
number of kone pairs of electron present om central
atam in Brf. Find the total number of Isomers of

complex on,
Answer (2]
E

I

L Ear - F; number of kone pair =2

I

F
ApNOy + Complex — 2 mol AgCl

Cormplex ion showld be [RA[NH O] 0

Total number of isomers = 2
Cl il

H,ﬂEZ NH, H,N g—t—mn CI
¥ M
H,N NH, H N NH,
cl NH,
Trans Cis

25, Find the mass of Ca0 formed in kg when 150 kg sample
af T5% pure Callh is heated stronghy.
Answer (63)
Sal. Mass of mpure CalO, = 150 kg
5= 150

Mass of pure Calid, = =1125kg

112 5« 10°

NO. of moles of pure Cal0s =
1040

=1125
Catly Lﬂ:aumﬂ; (gl
Mo. of moles of Cal formed = 1125

1125 56
Mass of Call = ——— — = 63 kg
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