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CHEMISTRY (24

SYLLABUS : General Organic Chemistry I'V: Bond fission, Reaction intenmediates, Reagents, Reaction mechanism.

Max. Marks : 120 Time : 60 min.

GENERAL INSTRUCTIONS

e The Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct. Darken the correct circle/
bubble in the Response Grid provided on each page.

e You have %0 evaluate your Response Grids yourself with the help of solution booklet.

» Each correct answer willget you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/ deducted
if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

» The sheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that syllabus.
Refer syllabus sheet in the starting of the book for the syllabus of all the DPP sheets.

» After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time to
analyse your performance and revise the areas which emerge out as weak in your evaluation.

. S .2 Thc nwmber of clectrons present in the valency shell of
DIRECTIONS (Q.1-Q.21) : There are 21 multiple choice Q + P Y

questions. Each question has 4 choices (a), (b), (c) and (d), carbon of CH;CH, ion bearing +ve charge is
out of which ONLY ONE choice is correct. (a) 8 () 7
Q.1 Which onc of thc carbanions is most stablc? (©) ) 6 ) ) (fj) o )
Q.3 Which one is the characleristic feature of a firee radical?
e Che (a) Presence ol ncgative or positive charge
CH, .
oo (b) Presence of unpaired electron
(a) NO, (b) (¢) Presence of even number of electrons
NO, (d) Associated with high stability
e Q.4 Most stablc carbonium ion is :
© CH,
it _ (@) CHy—CH () CH,CHCI
a — .
(©) @w @ v N s
CN (c) CH,CH,CI (d) CH,—CH,NO,
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Q.5 Which of the following statcments docs not apply 1o fiee

radical chain reaction?

(a) It may be initiated by ultraviolet rays

(b) One mole of product is obtained [or each mole of free
radical produced in the initiation step

(c) Itis not alfected by changes in polarity ol solvent

(d) Itis inhibitcd by the presence of certain rcagents

Which of the [ollowing staicment is correct?

Q.0

+
(a) Allyl carbonium ion {CH,=CH—CH ) is more stable

than propyl carbonium ion
(b) Propyl carbonium ion is morc stablc than allyl
carboniwn ion
(c) Both arcequally stable
(d) Nonc of these
Which of the following is the corrcct order of stability of
carbocations ?
(a) benzyl>allyl>3°>2° (b) allyl>benzyl> 3°>2°
(c) allyl>3°>2°>benzyl (d) benzyl>3°> 2°>allyl
Which one of the following is scc-allylic carbocation?

Q.7

Q.8
@ (&)
(a) CH,-CH=CH, () CH,-CH=CH-Cli

(c) CgHs—- CH ~CH (d) CH;- %II—CII=CH2
Which among the following species is an ambident
nuclcophilc?
(a) Ethene
(c) Cyanide ion
Q.10 A nuclcophilcis:
(a) electron-rich species
(b) clectron-dclicicnt spccics
(¢) aLcwisacid
(d) Positively charged species
Q.11 Which is not a nuclcophilc ?

Q9

(b) Benzene
(d) Acetone

(a) NH; (b)R-O-R (c) BF, (d) HOH
Q.12 Most powcrful Icaving group in [ollow1ng—
(a) NH, (b) OH- (©) CH, d F

Q.13 Arrangcin incrcasing basic sirength
(A) CI-CH,-COOH
(B) Cl-CIl,—-CH,—CH, -COOH

DPP/ C (24)

(©) Cl-CH,CH,COOH

Correct answer is-

@ (A)<(O)<®B)(b) (B) <(A)<(O)

(c) (CO)<(B)<(A)(d) (A)<(B)<(C)
Q.14 Which of the following ions is most stable?

q +
(a) CH,;CIL,CH, (b) CH, CH CH,CH,
+

2
{c) (CH;3):C (d) (CH;);C.CIl,
Q.15 The most stable carbanion is-
(a) mcthyl carbanion (b) primarycarbanion
(c) scccondary carbanion (d) (crtiarycarbanion
Q.16 Which o[ the following statcments is wrong ?
(a) A ftcrtiary free radical ismorcstable than a sccondary
frecradical
(b) A sccondary frce radical ismorc stablc than a primary
free radical
(c) Alcrtiary carbonium ion ismorcstablc than a sccondary
carbonium ion
(d) A primary carbonium ion is more stable than a
secondary carbonium ion

+
Q.17 The species CH;CIICI, is less stable than-

@ (CHy),;C' (b) CH,CH,CH,
(© CH;CH, @ CHy*

Q.18 Considcr the following carbocations -

&

&
(A)CH;— CH, (B)CH,=CH
@ ®

(C)CH,=CH-C11, (D) Cglls—CH,
Stability of these carbocations in decreasing order is -
()D>C>A>B (b)D>C>B>A
(gC>D>B>A (@ C>D>A>B

Q.19 Which ficc radical is themost stablc?

(a) C¢Hs— CH, (b) CH,=CH-CH,

(d) CH;-C~CH,
|
CH,

3

(c) CHy—CH -CHj
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Q.20 Which carbocation is thc most stablc?

@ @

CH. ng C@H: CH,
(@) (b) © (S)]

CH, OH Cl NO,

Q.21 Which ofthe following is most stable carbocation?
(a)CH,-*CH,
(b) CH;—*CH-CH,
(c) CH,- 'Icf CH,
CH

3

(d) (CH, —Cllz)?'é

DIRECTIONS (Q.22-Q.24) : Inthe following questions, more
than one of the answers given are correct. Select the correct
answers and mark it according to the following codes:

Codes :
(a) 1,2 and 3arccorrect () 1and?2 arc corrcct
(¢) 2 and4 are correct ) 1and3arecorrect
Q.22 Which ofthe following compounds arc arrangced in order of
decreasing reactivity towards electrophilic substitution ?
(1) Fluorobcnzenc > chlorobenzenc > bromobenzene
(2) Phenol> n-propylbenzene > benzoic acid
(3) Chlorotolucnc > para-nitrotolucne > 2-chloro-4-
nitrotoluene
(4) Benzoic acid > phenal > n-propylbenzenc
Q.23 Which of the following statements is characteristic of free
radical chain rcaction ?
(1) TItgives major product derived from most stable free
radical
(2) It proceceds in three main sicps like initiation,
propagation and termination
(3) Itmay beinitiated by U.V. light
(4) Itisusually sensitive to change in solvent polarity

Q.24 Which of the following statcments pertaining of an S2

reaction are true ?

(1) Theratcofrcaction is indecpendent of the concentration
of the nuclcophile

(2) Thenucleophile attacks the C—atom on the sideofthe
molecule opposite (o the group being displaced

(3) Favourcd by mild and low conccniration of
nucleophilcs

(9 Thc rcaction procceds with simultancous bond
formation and bond rupturc/clcavage

DIRECTIONS (Q.25-Q.27) : Read the passage given below and
answer the questions that follows :

In the S 1 reaction of (S)-2-bromobutanc with watcr, two
substitution producits arc formed, onc has thce samc rclative
configuration as the reactant and the other has the inverted
configuration. Thisis because in suchreactions, the leaving group
departs belore the nuclcophile attacks.

Inmost of S 1 reactions, the racemic product is non-50 : 50 mixture,
1.e. partial racemization takes place, the inverted product is more
than 50%. The formation of diff erent composition of the product
is due to following steps involved in S 1 reactions.

R-X >RYX™ >RTsolvent X" —>RT X~
Undissaciated Intinmate Solvent—separated Disseciated
molecule ion pair ion pair iens

L H 111 v

Q.25 Which type of intermediate is fornied in the reaction of (S)-
2-bromobutanc with water?
(a) sp* hybridiscd (b) sp? hybridiscd
(c) sp hybridiscd (d) a transition staic

Q.26 50 : 50 raccmic mixturc is duc to attack of the nuclcophile
on which intermediate species of the reaction?
(a) 1 (b) 1
(c) M d v

Q.27The non-50 : 50 racemic mixture during Sy, reaction of an
alkyl halide is due toattack of the nucleophile on species
(@ | by Il
(¢ m (d BothIlorlll
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DIRECTIONS (Q. 28-Q.30) : Each ofthese questions  ntains two
statements: Smtement-1 (Assertion )and Sstement-2 (Reason). Each
of these questions has four alternative choices, only one of which is
the corrcoctanswer. You have to select the correct choice.

(@) Statcient-l is True, Stateinent-2 is True; Statcment-2 is a
correctexplanation for Statenient-1.

(b) Statcment-1is Truc, Statement-2 is Truc; Statcment-2isNOT
a correclexplanation for Statement-1.

(c) Statcment -1 is False, Statcment-2 is Truc.

(d) Statcment -l is Truc, Statement-2 is Falsc.

Q.28 Statement -1: Ary! halides undcrgo nucleophilic substitution
with ease.

Statement -2:The carbon-halogen bond in aryl halides has
partial double bond character.

Q.29 Statement -1: Phcnot is morc rcactive than benzenc lowards
clectrophilic substitution reactions.

Statemcnt-2:1n the case of phenol, the intermediate
carbocation is more resonance stabilized.

Q.30 Statement -1: Heicrolytic fission involves the breaking ofa
covalent bond in such a way that the two clectrons of the
shared pair are carried away by one of the atoms.
Statement -2: Heterolytic fission occurs readily in polar
covalent bonds.
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Strongly clectron-atiracting group (— NO,) prescnt
n o-position disperses negative charge of carbanion
most effectively, thus, it increases stability.

Carbocations consist of 3 bond pairs in outcrmost
orbit.

Presence of odd electrons.

+ I group stabilises carbocation.

It is not affected by changes in polarity of solvent.
Ally! carbocation is resonance stabiliscd.

=]
CH,

C]IZ :CH—éHz

4-RS 2-RS
3°is morc stable than 2°

+ve charge containing carbon joined with two other
carbons.

Cyanideion is an ambident nucleophile.

A nuclcophile is clectron-rich specics.

BF; isclectron deficient.

Weak bascs arc always beller lcaving groups.
C1-CH,-COOH < C1-CH, CH, COOH
<CIl-CH,-CH,-CH,-COOCH

Ter. carbocation is most stable.

+ I group decreases the stability of carbanion.
Order of stability of carbonium ions and fiee radicals
Is 3°>2°>1°

Order of stability of carbonium ions and fiee radicals
is 3°>2°>1°

Morc resonance in (a).
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+ M elfect of OH is highest, which dccrcases
magnitude of charge, thus stability increases.

+
Because CH; —C -CH;, has'9' a— Hatoms which is

CH,4
maximwn inall four cxanples.
23) @ 24) (v
Since the leaving group (Br) is departing before the

attack of thc nuclcophile, the intcrmediate formed
must be carbocation which is sp? hybridised.

When the nucleophile attacks the completely
dissociatcd carbocation (IV), there is no sleric
hindrance on cither side of the carbocation with the
resulta 50 : S0 racemic mixture is obtained.

When the nucleophile attacks the carbocation of
cither the intimate ion pair (I1) or the solvent-
scparatcd ion pair (IIT), the lcaving group will partially
block the approach olthe nucleophilc¢ (o that side of
the carbocation; with the result anon-50: 50 racemic
mixture is obtained in which invertcd configuration
1S In grealer amount.

Statement -1 is [alse because aryl halides do not
undergo nucleophilic substitution under ordinary
conditions. This is due to rcsonance, because of
which the carbon—chlorine bond acquircs partial
double bond character, hence it becomes shorter and
stronger and thus cannot be replaced by
nuclcophiles.

Duc to +M effect of —QH, its intermediate
carbocation is more stable than the one in benzene.
Hcterolytic fission occurs when the two atoms differ
considcrably in their clectroncgativitics and shared
pair of clcctrons is carricd by more clcctroncgative
atom.
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