DPP - Daily Practice Problems
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CHEMISTRY (53

/

SYLLABUS : Carboxylic acids & their uses : General introduction of carboxylic acids and their preparation.
Properties & uses of carboxylic acids and their derivatives

Max. Marks : 120 Time : 60 min.

GENERAL INSTRUCTIONS

* 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.

¢ You have to evaluate your Response Grids yourself with the help of solution booklet.

» Each correct answer will get 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.

e 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.

DIRECTIONS (Q.1-Q.21) : There are 21 multiple choice Q3 Urca

questions, Each question has 4 choices (a), (b),(c) and (d),out of (@) Isan amidc of carbonic acid
which ONLY ONE choice is correct, (b) Itisdiamide of carbonic acid
(c) Gives carbonic acid on hydrolysis
Q.1 Which of the following is aptically active? (d) Rescmblcs carbonic acid
(@ Ethylenc glycol (b) Oxalicacid Q.4 Which ofthe following acids is isomcric with phthalic
(©) Glyceral (d) Tartaricacid acid?

{4) Succinic acid
(b) Salicylicacid
(c) I, 4-Benzenedicarbox ylic acid

Q.2 Which of the following structure of carboxylic acid
accounts for the acidic nature?

C/O . .OH (d) Mcthy! benroate
@ R- ~OH ® R- H Q.5 Which of these do not contain “COOH group?
(@) Aspirin (b) Benroicacid
© R—c{’g (@) None of these (¢) Picricacid (d) Salicylicacid
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Q.6 Which ismostrcactive ol the following ?
(a) Ethyl acctate (b) Acctlic anhydridc
(c) Acetamide (d) Acetyl chloride
Q.7 Rcimer-Ticmann recaction involves a
(a) Carbonium ion intermediate
(b) Carbene intermediate
(¢) Carbanion intcrmediatc
(d) Free radical intermediate
Glacial acelic acid is obtaincd by
(@) Distilling vinegar
(b) Crystallizing, separating and melting acetic acid
(c) Trcating vincgar with dchydrating agent
(d) Chemically separating acelic acid
Ethy! acctate is obtaincd when methy! magnesium iodide
reacts with
(a) Ethyl formate (b) Ethyl chloroformatc
(c) Acety! chloridc (d) Carbon dioxidc
Q.10 Which reaction is used for the preparation of
a-bromoacctic acid?
(a) Kolbc's Reaction
(b) Rcimer-Ticmann Reaction
(¢) Hcll'Volhard Zclinsky Reaction
(d) Perkin's Reaclion
Q.11 Tertiary alcohols {3°) having at least four carbon atorms
upon drastic oxidation yield carboxylic acids with
(a) One carbon atom less
(b) Two carbon atoms Icss
(c) Three carbon atoms less
(d) All the above three options arc correct

Q.121n the reaction, C6II5OIIL0“)(A)

140°C%(237)alm B) —)HC] (C), the Compound (C) is
(a) Bcnroic acid (b) Salicylaldchydc
(c) Chlorobenzene (d) Salicylic acid
Q.13 Which of the following csters cannot undergo Claiscn
sclf condcnsation?
(a) CH;-CH,-CH,- CH,-COOC,H,
(b) CgHsCOOC,H,
(¢) CzHsCH,COOC,Hy
(d) CgH; CH,COOC,Hy

Q.8

Q.9
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Q.14 Whalt is obtaincd, when propenc is treated with N-bromo-
succinimide ?

(3) CH3 — (|: = CH2

Br
(c) BrCH, -CH=CHBr (d) BrCHz—leH—CHzBr
Br
Q.15 Which one of the following is strongest acid ?
(a) CH,FCOOH (b) CH,C1COOH
(¢) CHCI,COOH (d) CHF,COOH
Q.161n the following sequence of reactions, what is D
H;
(O)‘;A

(b) BrCH, —CH =CH,

S0Ci, NaN; oy Heat ”

Cd

>B

(a) Primary aminc
(b) Anamide
(c) Phenyl isocyanate
(d) A chain lengthened hydrocarbon
Q.17 Acctic acid dissolved in benzene shows a molcecular mass of

(@ 30 (b) 60
(c) 120 (d) 240

Q.18 Which one of the following orders of acid strength is
correct?

(@) RCOOH > HC =CH > HOH > ROH
{(b) RCOOH >ROH> HOH >HC =CH
{(c) RCOOH>HOH>ROH>HC=CH
(d) RCOOH > HOH >HC =CH > ROH
Q.19 The weakest acid among the following is
(@) CH,COOH (by C1,CHCOOH
(c) QCH,COOH (d) CI,CCOOH
Q.20 CH;COOC,H; with cxcess of C,H;MgBr and hydrolysis

gives
C,H;
@ CH=C=0 (b) CH,~C —OH
&2Hs oHs
C,H;
© CHB—E =0 (d) CHi i_ OH
H; H;

6. @OOG®
11.O®OO
16.O®OO

7. @OOWO
12. OO
17.0®OQ
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Q.21 Lacticacidmolcculc has
(a) Oncchiral carbon atom
(b) Two chiral carbon ators
(c) Nochiral carbon atom
(d) Symmctrical structurc

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

Cades::
(@) 1,2 and3arecorrect
(¢) 2 and4 are correct

0O

[ x

Q.22C¢Hs-C-0OH + H2013 — ", Product

Here the product may be

(1) CH,CO'*OH @ C4H,CO0'%H

(3) CH,CO00'"¥H (4) C¢HsCO'®00H
Q.23 RCOOH can be reduced 10 RCH,OH by

(1) NaBH, (2) LiAlH,

(3) Na/C,H;OH (4) H,/Catalyst
Q.24 Which of the following compound is decarboxylated on

heating ?

() | and2 are correct
(d) 1 and 3 are correct

o)
COOH
(1) ) C,H;CH(COOH),
CH,COOH
(3) CH;COCH,COOH  (4) |
CH,COOH

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

Alkyl derivatives of acetoacetic ester can undergo two types of
hydrolysis, ketonic and acidic hydrolysis, The scheme of these
hydrolysis rcactions arc as follows :

| ]
211

Ketonic hydrolysis

CH,;COCHRCOOC, H, ~DROLil)

(2)12804
CH; —C—-CH, - R + EIOH +CO,
(H)
Acidic hydraolysis
CH;COCHRCOOC,H, £2XOM_, CH.COOK+RCH,COOK+EIOH

The above names arc in agrcement o the type of products obtained.

Q.25 What is the final product S in the givenreaction?

CH3COCH2COOC2H5 EtONa (1 mole) 5P Ltl () Kell S

(91;PO 4
(a) CH;COOH (b) CH; -C-CH, -CH, —CH;4
Il
0
(©) CH; -C-CH-CH; (d)CH;3— ﬁ —El
L]
O CH,4
Q.26 Whichrcaction scquence can preparc succinicacid as [inal
product ?

(a) CH3COCH,COOEl

FIONa(leq) Cl-ClCOOLt KOH
n®
(b) CH3;COCH,COOEl
FtONa(leq) , Cl-CllCOOD ,  KOU |
@

1I
(¢) CH,COCH,COOE!

EtONa(leq) _  Cl=CHpCOOMe _  Conc.KOH

4 L4

@ CH3Ct)CH20.OEI M—) CHy— C“— cl M,

2.OO®OQ@ 22.0®0OO

26.0®OO

REsronsk

GRID

.0000 H.EO®OO@ 25 @O®OO
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O (0] DIRECTIONS (Q. 28-Q.30) : Each ofthese questions contains
27 CH C/}’ CH C// two statements: Statement-1 (Assertion) and Statement-2
Q. 3 TN (Reason). Each of these questions has four alternative choices,
OEt only one of which isthe correct answer, You have toselect the
CHz—C-Cl correct choice.
| ) . .
Na (Imole) (0] R di. Kol (@) Statement-1 is True, Statement-2 is True; Statement-2 is a

dil. H®
The final product is—

(@ CH, —ﬁ—CHz—l(l,‘—CH3
0 0

(b) CH3-C-OH

(¢) CH,- (ﬂ“ ~CH, -COOH
0

|
0]

correct explanation for Statement-1.

(b) Statcment-1 is Truc, Statement-2 is True; Statcment-2 is
NOT a correct cxplanation for Stalcment-1.

(c) Statement-1 is False, Statement-2 is True.

(d) Statement-1 is True, Statement-2 is False.

Q.28 Statement-1 : Carboxylic acids do not give
charactcristic rcactions of carbony! group.
Statement-2 : Carboxylic acids exist as cyclic dimers in
solid, liquid and cven in vapour stalc.

Q.29 Statement-1 : Elcctron withdrawing groups dccreasc the
acidity of carboxylic acids.
Statement-2 : Substituents affect the stability of the
conjugate base and acidity of carboxylic acids.

Q.30 Statement-1 : Both formic acid and oxalic acid
deccolourize KMnQy sotution.
Statement-2 : Both arc casily oxidiscd to CO, and H,0.

RESTONA S 27.O®O@ 28.00O0 290000 330.0®O0

DAILY PRACTICE PROBLEM SHEET 53 - CHEMISTRY

Total Questions 30 Total Marks 120
Attempted Correct

Incorrect Net Score

Cut-off Score 32 Qualifying Score 60

Success Gap = Net Score

— Qualifying Score

Net Score = (Correct x 4) — (Incorrect x 1)
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DAILY PRACTICE
PROBLEMS

1. (d) Tartaricacid has chiral carbon (*) atoins. So it is optically
active.
OH
H—{ * - COOH
H<* - COOH
H

Tartaric acid

0 0 O
Y Y ¥4
2 @ rR-¢C 5r- & R-G
“oH o Yo
3 (b) Urca is the diamidc of carbonic acid.

-H,0
HoijH +2NH, ——> HZN@NHE

Carbenic acid Urea

Phthalic acid is the isomer of |, 4-benzenedicarboxylic
acid because both have the samne molecular formula
but difler in their structure.

OOH

Phthalic acid

cood

; ';OOII

1, 4-benzenedicarboxylic acid

COOH
COCH,

‘O0OH

Aspirnn Benzoic acd

OH OOH

NO, OH

N02 Salicylic acid

Picric acid

6. (d) Thc order of rcactivity of acid dcrivatives towards
diffcrent rcactions decreases in the order,
RCOCI> (RCO), 0>RCOOR > RCONH,
In other words, the reactivity decreases as the basicity

of the leaving group increases i.e.,

CI” <RCOO™ <RO™ <NH;

Re¢imer-Ticmann reaction involves a carbenc
intcrmediate.

10,

11.

12.

CHEMISTRY

SOLUTIONS

b)

(b)

©

(b)

)

¢ { al
H +Hf(f—Cl—>H20+ :(I‘—CI->:CI'+:6:CI
¢ C

(a carbene)

Acctic acid freczes at 16.6°C whilc water froczes at 0°C.
So glacial acetic acid is obtained by crystallizing,
separating and melting acetic acid.

O

0
[ |
CH,Mgl + C1 - C -@C,H,— |Cl1-C —0C,H,
Etliyl chlercforinate i:

Cl

—>CH;— @ —OC,H; +Mg<
Lthyl acctatc

When Cl, or Br, rcacts with carboxylic acid in the

presence of red phosphorus, « -hydrogen of carboxylic

acid is replaced by Cl or Br.

CH3;COOH—22— CH,BrCOOH
Acetic Acid o—Bremosceticacid

This reaction is known as Hell-Volhard-Zelinsky
reaction.

Tertiary alcohols are not oxidised easily but on drastic

conditions, these are oxidised to give first ketones and

then acids by losing one carbon at each step.

B>C - 025850 0125k coon

R R

Treatment of sodiwn salt of phenol with CO, under
pressurc brings about substitution ofthe —~COOH group
for the hydrogen of thering. This is called as Kolbc's
reaction

(0)3| ONa OH
“OONa
+NaOl =
140°C.(4-7 ann)
Phenel  Sodiumsaltof phenol, A Sodium salicylate, B

OH
COOH
e

Salicylic acid
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13. Bece it d t have « -hyd ton.
(b) Bccause it docs not have « -hydrogen atom 0 OH
0 B W it o5 T |
allylic : CgHy—C—O0H ——— ¢,H,—C—OH
4. (M CH,-CH=CH,+ N-Br — ®
Prepcnc bromination
N-Bromosuccmmde o OH
1,0 | -H*
C|H3—CH:CH3¢1 NEH | H—
Br (0] 18.H2
15. (@ CHF,COOH.Difluoroacetic acidis the strongest acid £4
becausce of two F atoms.
/\/C . COOH [OH
~ (0} SOCL, ! ; \ \
16. I\U) 7 @ ~S0.AC] CeHz—C—OH — — - (,GH5—(|,|—OH +
(A) 1sOH 180
cocl | CO-N-N=N CeH;—C =0
’1(] ISOH
Benzoyl azide
© Remember that C—0' bond is difficult to break than
the C—O bond.
e CO-N: J— “C=09 123 (© RCOOH can be reduced to RCH,0H by LiATH, and
@ H,/Catalysl
24. (a) Dicarboxylic acids having two—-COOH groups on the
Benzoyl nitrene Phenyl 1secyanate (D) : A 3
) ) ) ) _ same carbon atom ; and 5 -kcto acids arc casily
17. (c) Acetic acid forms dimer in benzene due to which decarboxylated on heating.
molccular mass becomes double.
&, () 25. () CHy-C-CH-COOEI —H&
19. (a) CH;COOH<CICH,COOH<Cl,CHCOOH<Cl,CCOOH T
o O H
Il
20. (b) CH3 —C—OC2H5+C2H5Mng—)
Ester /\
o & CH;—CH,-1
| 2 CH;—C — CH — COOEt — CII; ﬁ ICH CO®L!
" : . =Mg(OC,H3s)Br ; it
CH; —cl ~OMgBr P 5 CH, ~% =0 |(|) O CH,-CII,
C,Hs C,Hs
Kelonic
? hydrolysis
CyHs —LP 5 CH,- C — CH,— CH,~CH,
| :
C":HsMgBT (.Il3 = T OMgBl Mg(OII)Br (")
| HOH
C:Hs
26. () CH;—C-CH,—COOLt__EO™ |
C,Hs
|
H,C-C-OH 3°alcohol
’ |
CoHs
: . . . TG ~OO0Me
21. (@) Lactic acid has one asyinmectric (chiral) carbon atom, = &I/u l,- €00 . o B -
3 : 3 3 _EH- ; » CHy ¢ — CH - COOE
hence it has (2' = 2) oplical isomers. Pl SR OO 4 T '
. O CH, COOMe
CH3 § CH3
# * Acidic S 2 3
H—~on |m - iy CHO00K ([choou
OOH OOH CIL,COOK CH,COOH
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yO ¢O

CH;—C -CH,~C Na (I molc)

_—

27. (a)
OEt

¢0

. CHpl
} -

CII;—ﬁ - CH- Ce®Lt ——M8—> (,‘Ilg—(i,i - fII— COOL!
O 0 IC =@
CH,
Ketonic

hydrolysis o. oy, —C—CH, -C—CH;

I |
(0] (0]

§ 103

28. (b) As carboxylic acids arc rcsonance stabilized they do
not contain true carbonyl group as is present in
carbony! compounds.

29, (c¢) Elcctron withdrawing groups incrcasc the acidity of
carboxylic acids by stabilising the conjugatc basc
through delocalisation of the negative charge by

inductive and resonance effects.
30. (a) Both formic acid and oxalic acid bchave as reducing

aget and decdaurissaa dified KMnQ, solution.
2KMnQy +3H2804 — K2804 +2MnSQ4 +

3H,0+5(0)
HCOOH +]0]———>CO, + H,0
CeOIl
| +[0]———>2C0, + H,0
COOH
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