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CHEMISTRY (56

SYLLABUS : Biomolecuies -l : Carbohydrates, Amino acids, Proteinsand Enzymes

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 youself with the help of solution booklet.

e 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.

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

e 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 Q.3 A certain compound gives negativetest with ninhydrin and

questions. Each question has 4 choices (a), (b), (¢) and (d), positive test with Benedict’s solution. The compound is
out of which ONLY ONE choice is correct. (a) Aprotein (b) A monosaccharide
(¢) Alipid (d) Anamino acid

Q.1 Gun cotlon is .
(a) Nitrosucrose
(b) Nitrocellulose

Q.4 Glucosc when heated with CH;OH in presence of dry HCI
gas gives &- and B-methyl glucosides because it contains

(¢) Nitroglucosc (a) Analdehydegroup  (b) A-CH,OH group

) Nitropicrin (c) Aring structure (d) Fivc hydroxyl groups
Q.2 Amide group is present in. Q.5 Sugar can be tested in urine by

(a) Lipids (b) Carbohydrates (a) Molisch test (b) Dunstan’s. lesl

(¢) Amino acids (d) Protcins (¢) Benedict’s tcst (d) Lcgal’s tcst
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Q.6 The reagent which forms crystalline osazone derivative
when reacted with glucose, is
(a) Fehlingsolution (b) Phenylhydrazine
(¢) Becencdict solution (d) Hydroxylamine

Q.7 To become a carbohydrate a compound must contain at

least
(a) 2 carbons (b) 3 carbons
(¢) 4 carbons (d) 6 carbons
Q.8 The intermediate compound formed in the conversion of
starch to glucosc is
(a) Lactose (b) Sucrose
(¢) Maliosc {(d) Fructosc
Q.9 Thenumber ofatoms in D-fructofuranose is
(a) 5 b) 6
(c) 4 (d) 7
Q.10 Which of the lollowing docs not show any rceducing test of
aldchydc?
(a) Sucrose (b) Fructose
(¢) Maltosc (d) Lactlosc
Q.11 The charring of sugar, when treated with conc. H,SO,. is
duc to

(a) Oxidation (b) Rcduction
(¢) Dchydration (d) Hydrolysis
Q.12 Ifan aqueous solution of glucose is allowed to fieeze then
crystal of which will be scparated out first ?
(a) Glucose
(b) Waltcr
(c) Both ofthese
(d) Nonc of these
Q.13 The proteins with a prosthetic group are called
(a) Pseudo proteins (b) Complex proteins

(¢) Conjugated proteins (d) Polypeptides
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Q.14 The prosthetic group of haemoglobin is
(@) Porphin (b) Hacm
{© Glabin (d) Globulin
Q.15 Proteins when heated with conc. HNOj, give a yellow colour.
This is
(a) Oxidising tcst (b) Xanthoprotic tcst
(c) Hoppc’s test (d) Acid-basc tcst
Q.16 Which oneof the following isan amino acid ?
(a) CH,CONH, (b) CH,;CONHCH;,
(© CH;NHCHO (d) NH,CH, COOH
Q.17 Which of the following reacts with hacmoglobin in the blood
1o form carboxyhacmoglobin 7
(a) QO (b) CO,
(c) HCOOH (d H,CO;y

I st
Q.18 For — C— NH —(peptide bond)

Which statcment is incorrect about peptide bond?

(@) C — N bond length in proicins is longer than usual
bond Iength of the C — N bond

(b) Spectroscopic analysis shows planar structure of the

— C—NH— group
||
O

(c) C — N bond lengih in proteins is smaller than usual
bond length of the C—N bond
(d) None of the above

Q.19 Which compound can c¢xistin a dipolar (zwiticr ion) statc ?
(a) C(HsCH,CH(N=CH,)COOH
(b) (CH,),CH.CH(NH,)COOH
(c) C¢H;CONHCH,COOH
(d) HOOC.CH,CH,COCOOH

Q.20 A nanopeptidc contains ......... peplide linkages
(a 10 (b) 8
(c) 9 (d) 18
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Q.21 Which one of the following structures represents peplide

chain ?
H H H (¢
0 b bbb
[ (H) | %\) |
Iﬁ | ? [ Il{ [
) N
H (@)
H 0
() _Ill_(llj_I\\I_C:_NH_(”j_NH_
(0]
H H

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

Codes :
(a) 1,2and 3 arc corrccl (b) 1 and 2 arc corrcct
(¢) 2 and 4 arc corrccl (d) 1 and 3 arc corrccl
Q.22 Which of the following statements about ribose is cor-
rect?
(1) 1tis a polyhydroxy compound.
(2) Itisanaldchydc sugar.
(3) It exhibits optical activity.
(4) Ithas six carbon atoms.
Q.23 Which of the following statcments are correct?
(1) Enzymes are organic catalysts.
(2) Enzymes have a large tumover number.
(3) Enzymc action is specific.
(4) Enzymes always requirc a cocnzyme in their catalytic
action.

§223

Q.24 Which of the following statcments arc incorrect?

(1) Starches arc polymers ofa — glucosc molccules with B
—1, 4 -linkages and some 3 — 1,6 —cross-linkages.

(2) Proteins are polyamides of f—aminoacids.

(3) The structural information about the biosynthesis ol
protcins is contained in a class of compounds called
nucleic acids, e.g. RNA andDNA

(4) Cellulose are linear polymers of B— glucose molecules
with —1,4 —linkages.

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

CH,OH CH,OH
H ) H H O,
H H
OH H + OH H
OH OH OH OH
H ) OH H OH
CH,OH CH,OH
1 O, H H O H
Dimerisation H H
_—(-II»O) > oM H 5 OH H
OH OH
1 OH H OH

(1)

Pelymctisation

Starch (polymer) (I1I)

Q.25 What is true about compound (I) ?

(a) It has an accial structure

(b) It has tertiary hydroxy group

(c) Ithasahemiacelalstructure

(d) It's degrecolunsaturation is two
Q.26 Compound (II) is/has —

(a) a polysaccharide

(b) anoligosaccharide

(c) amonosaccharide

(d) hydrogen deficiencyindex of three
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Q.27 Assuming that polymerisation of (1) takes place in manner
simmilar toits dimerisation, then the structure of polymer(111)
can be corrcclly represented as —

CH,OH
H | F———
(a)
(b) H
N
(c)
e —n
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CH,OH
H f—Q H
H
oH H
@ A
H OH
— —In

DIRECTIONS (Q. 28-Q.30) : Each of these questions contains
two statements: Statement-1 (Assertion) and Statement-2

(Reason). Each of these questions has four alternative choices,

only one of which is the correct answer. You have to select the

correct choice,

(a) Statement-1 is True, Statement-2 is True; Statement-2 is a
corrccl explanation for Statement-1.

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

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

(d) Statement-11s Truc, Statcment-2 is Falsc.

Q.28 Statement-1 : AllAmino acidscxistas Zwiller ions.
Statement-2 : Amino acids have both -NH, and -COOH
groups.

Q.29 Statement-1 : The specific rotation of a freshly prepared
solution of e-glucose decreases from + 1 12°to+52.7° while
that of B-glucose incrcases from +19° 1o+ 52.7°
Statement-2 : Thc changc in spccilic rotation of an optically
active compound with time to an equilibritum value is called
mularotation.

Q.30 Statement-1 : Solubility of protcins is minimum at the
isoelectric point.

Statement-2 : Atisoclectricpoint, protein molecule behaves
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Gun cotton is a nitroccllulosc or cellulosc trinitrate
which is used in cxplosives and as a binder for solid
rocket propellant.

Amide group is present in proteins

(-NH - FI] - ﬁ - NH —|CII —ﬁ S

R (0] R O

N
Peplide bond (amide group)

Protcin gives bluc-violet colour with ninhydrin
(2, 2-dihydroxyindane- 1, 3-diene).
Carbohydratcs give brown red ppt. with Benedict's
solution (Alk. CuSO, +Citratcions).
Aring structurc

2. W

H-C-OH
H-C-OH
|
HO-C-H O
H-C-OH
Ho—
CH,— OH

Glucose

+CH,0H—,

H OCH OCH; H
LY
i ?
(CI‘ HOH);0 + ($HOH)3O

CH H

| i

CH,0OH CH,OH

e«-Methyl glucoside [}-Methyl glucoside

5.  (¢) Glucose +Benedict’s solution — Red colour (Cu,0)

(I?HO CIH:N—NHC6H5
(I‘HOH NH,NHC . (I_‘HOH

6. () (CHOH);  wam (?HOH);,
CH,OH CH,OH

Glucesc phenylhydrazonc
CH=N-NHCH,
NH,NHCH C|:O
(CHOH),
CH,OH

CH=N-NHCH,

(ll,‘:N—NHCGHj
(CHOH),

CH,OH

Glucesazone

NH,NHC H;
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7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

(b) 3 carbonsc.g. glyccraldchyde
CH, -CH-CHO
| |
Ol

OH
(©)  Starch —2%%%¢ sMaltose —2"3%¢ 4 Glucose.

CH,OH

@

S atomns in thering.
H

H OH

D-Fructefuranosc
(a) Insucrose the two nmonosaccharide units are joined by
&-1, 2- glycosidic bond. Thus sucrose does not have
hemiacetal carbon. Therefore it is non-reducing sugar.
(c) Charring of sugar, when it is treated with sulphuric acid
(H,S0,) is duc to dchydration. In this rcaction water is
removed from sugar.

okl O lE08. 5120 + 1 1H,0

(h) Freczing point is the temperature at which liquid and
the solid forns of the sanie substance are in equilibrium
and hence have the same vapour pressure. Due to lower
vapour pressurc of the solution, solid form of a solution
scparales out at a lower (empcrature. The decrcasce is
called depression in freezing point.

When solule is the solid, itis solvent that freezes. Henee
in the given question water will be separated out first.

(¢) Simpleprotein + non-protein material —

(Presthctic eroup or co-factor)
Conjugated protein

L)

(b) Protein + conc. HNO; —Yellow colour
[This test is given by a protcin which consists of
a-amino acids containing a benzenc ring such as
tyrosinc, phenylalanine cie. The yellow colour is due
to nitration of benzenering. |

) NH,-CH,-COOH i glyosc.

(@ Ib+CO - HbCO
Carboxyhacmoglobin is 20 times mor¢ stablc than
oxyhaemoglobin

(@) Duc 10 resonancc C — N bond in protcin acquircs
doublebond character and is smaller than usual C —
N bond.

6 0O
—ﬁzkhr—e—e -é:gﬂ—
)

(CH3),.CH.CH —~COOH—=(CH;), —~CH.CH-COO
l

|
NH, NH3*



20. ()

21. (a)

22, (@)
23. (a)

24, (a)

Fer25-27.

(M

OH

The peptide bond is formed between two amino acids
by the elimination of a water molecule. A dipeplide
conlains one peptidelinkage. Atripeplide containstwo
peptide linkages. Similarly, a nanopeplide contains 8
peptide linkages.

In peptide linkage i.e. -<CONH- group, the carboxyl
group of onc amino acid molccule forms an amidc by
combination with the amino group of the next amino
acid molecule with the liberation of watcrmolccule.

N
/\/\ /\/\ /\
/\ EI{ T W\,

Slalcmcnls (1 ), (2) and (3) arc corrcctregarding ribosc.
Enzymes are biological catalysts whichare also known
as organic calalysts as they catalyse number of
biological processcs which involve organic molccules.
Enzymes are globular proteins and their action is
specific. Some of the enzymes require a cofactor (a non-
protcin component attached in some enzyincs) for their
catalytic action. As coenzyme is one of the types of
colaclors, so cocnzying is not always required in the
catalytic action of cnzymes. So, statcment (4) is the
only incorrcct statcment among the given choicces.
Statcment (4) is the only correct staicment among the
following choiccs.

CH,OH

O  u

H [thas a hemiacetal structure.

om
)

OH

o}

28.

29,

30,

aumy -

©
(a)

(b)

©

Oligosaccharide

CH,OH

o=
W
a
s

26. (b) 27. )

All amino acids possess amino as well as carboxylic
group, -NH, group is basic while -COOH group is
acidic. Thercflorc, they behave as zwitter ion (dipolar
ion).

Glucose exists in two forms, i.e., &-D-glucose with a
specific rotation of +112° and B-D-glucose with a
specilic rotation of +19°. However, when cither of the
two forms is dissolved in watcr andallowed o stand, it
gets converted into the same equilibrium mixture of
both the &- and 3- forms with a small amount of open
chain form. As aresult of this equilibrium, the specific
rolation of a frcshly preparcd solution of «-glucosc
decreascs from +112° 1o+ 52.7° while that ol B-glucose
increases from +19° to+52.7°

Solubil ity of protein is maximum at thc isoclectric point.
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