DPP - Daily Practice Problems

Date : Start Time : End Time :

CHEMISTRY (Cc2s

SYLLABUS : Biomolecules

Max. Marks : 180 Marking Scheme : + 4 for correct & {(—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problemn Sheet contains 45 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. Chemically amylose is a with 200-1000 4. Read the following statements and choose the correcl—
a-D-(+)-glucoscunits heldby ~ glycosidic linkage oplion?
(a) long unbranched chain, C1-Cé. (i) Starchis a polymer of o — glucose.
() branched chain, C1 - C4. (i) Starch consists of amylose and amylopectin.

(i) Amyloseisinsoluble in water.

(c) longunbranched chain, C1-C4. a S )
(iv) Amylopcctin is soluble in walcr.

(d) branchedchain, C1-C6.

(a) (i) (iii) and(iv) (b) (i),(ii) and(iii)
2. Which is wrongly matched? © (1) and (11) (d) (iii) and (iv)
(a) Insulin - stcroid hormonc 5. Anacidic aminoacid among the following is
(b) Estrone - control the uterine cycle in women (a) glycine (b) valine
(c) Oxytocin - contraction of uterus (c) prolinc (d) histidine

6. If one strand of DNA has the sequence ATGCTTGA, the

(d) Pot. metabisulphite - food preservative j )
scquence in the complimentary strand would be

3. In nucleic acids, the scquence is (a) TACGAACT (b) TCCGAACT
(a) phosphate - base - sugar (c) TACGTACT (d) TACGTAGT
(b) sugar- base-phosphale 7. The hormone produccd by pancrcas
(c) base- sugar - phosphate (a) Adrcnaline (b) Glucogen
(d) basc- phosphate - sugar (c) Thyroxene (d) Corltisone
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8. Match the columns 12.  Which of the following compounds can be dcelccted by
Column- I Column-TI Molisch's Test ?
(Encymes) (Reactions) (a) Nilro compounds (b) Sugars
(A) Invcrlasc I Deccomposition of urca into () Amincs (d) Primaryalcohols
NH, and CO, 13. Night blindness is caused by deficiency of vitamin :
(B) Maltasc II. Conversion of glucosc into (@ Vi-B,, ) Vi-A
ethyl alcohol (¢) Vi-C (d) Vil-E
(©) Pepsin Il Hydrolysis of maltosc into 14. Which of the following is correct about H-bonding in
glucose nuclcotide?
(D) Urease v Hydrolysis of cane sugar &) A= Rand =T ®) G---TandA---C
(E) Zymase \% Hydfolysns of proteins into (© A GandT ---C @ A---Tand G- C
peptides
(@ A-IV;B-IlI;C-V,D-T;E-1TI 15. Inanaminoacid,thccarboxyl group ioniscs at PK 5 =234

() A-11;B-1;C—IV,D-1;E-V
(c) A-II;B-I;C-III;D-IV,E-V
(d) A-IV;B-T;C-V;D-II;E-1III

and ammonium ionat PK,, =9.60. Theisoelcctric point of
thc amino acid is at pH

9. Which of the following structurcs represents thymine ? @ 597 0), 2L
(c) 9.60 (d) 697
0 N 16. The secondary structure of a protein refers 10
HN N= (a) lixcd configuration of the polypeptide backbone
(a) J\ﬁ (b) )\ I (b) a—helical backbone
O0”™N 0~ "N ok .
H {c) hydrophobic intcractions
(d) sequence of a—amino acids.
NH, H 17. Which of the following statcments rcgarding DNA
N7 N7 CH fingerprinting is incorrect?
(© k I (d J§ I ’ (a) Ttisused in forensic laboratories for identification of
HO "N HO °N criminals.
10. Which statement is incorrect about peptide bond? (b) Tt cannot be altered by surgery.
(@) C-N bond length in protcins is longcr than usual C—N {c) Ttisdiffercnt for every ccll and cannot be altered by
bond length any known (rcatment.
(b) Spectroscopic analysis shows planar structure of (d) Ttisusedtodelermine paternity of an individual.
_C—_NH- bond 18. Thcartificial sweetener that has the highest sweceiness value
| in comparison 1o canc sugar is :
(a) Sucralosc (b) Asparlanc
(¢) C-Nbondlengthin proteins is smaller than usual C— (c) Saccharin (d) Alitame

N bond length
(d) Nonc of these
11. Thepresence or absence of hydroxyl group on which carbon

19. The term invert sugar refers (o an equimolar mixture of
(a) D-glucosc and D-galactosc

atom of sugar diflerentiatcs RNA and DNA? () D-glucosc and D-fructose
(@ 1t (b) 2nd (c) D-glucose and D-mannose
) 3d d) 4% (d) D-glucose and D-ribose
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20.  Which of the following compounds will bechave asarcducing 23,  Thc following carbohydratc is
sugar in an aqueous KOH solution?

HOH,C _¢. CH,OH

L

= OCOCH,
oA (a) aketohexosc (b) an aldohexaosc
HOH,C _o. CH,OH {c) an a-fuyanose(d) an a-pyranose
24, Thetwo functional groups present ina typical carbohydratc arc:
b) (@ —CHOand-COOH (b) >C=0Oand-OH
( H () -OHand-CHO  (d) —OHand-COOH
25, Dcliciency of vitamin E causcs :
OH (a) Bcriberi (b) Scurvy
(c) Staility (d) Nonc
HOH,C o CH.OH 26. Which of the followang terms indicates to the arrangement
ofdiffcrent protein subunits in a multiprotcin complex ?
©) H OCH, (a) primary structure (b) secondary structure
(c) tcriiary structurc (d) quaternary structurc
OH 27. Thetermanomersof gtucoserefers 1o

{a) cnantiomcrs of glucosc

HOH,C (b) isomers of glucose that differ in configuration at carbon
O_CH,0CH; onc (C-1)
(d) OH (¢) isomers of glucosc that differ in configurations at
carbons one and four (C-1 and C-4)
OH OH (d) amixtureof(D)-glucose and (L)-glucose
_ 28. In both DNA and RNA, heterocyclic basc and phosphatc
21. Forosazonc formation, thecffcctive structural unit neecssary is cster linkages arcat—
(@  CHpOCH3 ®  CH.OH (@ Cs and C; respectively of the sugar molccule
| | . :
?O CcoO (b) C, and C5 respectively of the sugar molecule
| . .
(c) C, and Cs respectively of the sugar molecule
© (l‘ll?o“ @ ?HO (d) Cs and C, respectively of the sugar molecule
CHOCH , CHOCH; 29. Anaminc hormonc is
| - | ’ (a) Cortisonc (b) Adrenaline

, . SR ) (¢) Imsulin (d) Estronc
22. Which of the following statements about vitamin B, is 39, Aminoacids gencrally existin the form of Zwitter ions. This
incorrect? mecans they contain

(a) Tthasa cobaltatom (a) basic—NH, group and acidic- “<COOH group
+

(b) Ttalso occurs in plants (b) the basic— NH; group and acidic - <COO~ group
(c) Ttisalsopresent in rain watcr (c) basic—NH, and acidic—H" group

B
(d) 1tis needed tor human body in very small amounts (d) basic—COO" group and acidic — NH; group
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31. The change in the optical rotation (with time) of frcshly (a) Formation ol amino acids
prepared solution of sugar is known as (b) Loss of primary structure
(a) Spccilicrotation (b) Inversion (c) Loss ofboth primary and sccondary structurcs
(¢) Rotatory motion (d) Mutarotation (d) Loss of both sccondary and tertiary structures
32. Phospholipids are esters of glycerol with 39. The pair of compounds in which both the compounds give
(a) two carboxylic acid residucs and onc phosphate group positive tcst with Tollen’s reagent is
(b) onc¢ carboxylic acid residuc and two phosphate groups (a) Glucosc and Sucrosc
(c) three phosphate groups (b) Fructose and Sucrose
(d) thrcecarboxylic acid residucs {c) Acctlophcnone and Hexanal
33. Whenglucosereacts with bronzine water, the main product (d) Glucose and Fructose
is 40. Proteins when heated with conc. HNO, givea yellow colour.
(a) gluconicacid (b) glyccraldchyde This is
(c) saccharicacid (d) acetic acid (a) Oxidizingtest (b) Xanthoproteic test
34. Among the following vitamins the one whose deficiency (c) IHoppe’s test (d) Acid base test
causcs rickcts (bone deliciency) is 41. Thercason for double helical structurcol DNA is opcration
(a) VitaminA (b) VitaminB of
(¢) VitaminD (d) VitaminC (a) dipole-dipolc intcraction
3S.  Threecyclic structures ofmonosaccharides are given below (b) hydrogen bonding
which ofthese arc anomers (c) electrostatic attractions
HO——H (d) vander Waals’ forces
=0l | HO—F—1I Ho——H 42.  Which of the statements about "Denaturation” given below
II——0Il H———0II ¢ arc corrcct ?
HO——pn Q@ Ho—b—5 ¢ HO——H (i) Denaturation of proteins causes loss of secondary and
H——F—OH tertiary structures of the protein.
}I:]I__ O II;__OH HO——H (i) Den_aluralion leads 1o the conversion of double strand
C1H,0H CH,eu H CH,0l of DNA 111‘10 single Slran‘d .
(i) Dcnaturation affects primary strucrture which gets
D an (i distorted
(a) TandIl (b) TlandIII L ]
(¢) landIil (d) II1isanomcr off and I (@) ({1)and(.1.u) ®) (,l)"",]}d (1)
(¢) (and(ii) (d) (i), (i) and(iii)

36. Glucose moleculereacts with X number of molecules of
phenythydrazine 1o yield osazonc. The valuc of X is
(a) three (b) two
(c) omne (d) four

37. Which of the following indicatcs 1o ‘rcgions of ordered
structure within a protein’.

43.  Which of the following protein destroy the antigen wheniit
cniers in body cell?
{a) Antibodics (b) Insulin
(c) Chromoprotein (d) Phosphoprotein

44, Glucosc can’t be classilicd as

(a) Primarystructurc (b) Sccondary structure (a) hexose (b) carbohydrate
(¢) Tertiary structure (d) Quatcrnary structurc (c) aldose (d) oligosaccharide
38. Denaturation of proteins leads 1o loss of its biologicai 45- Hydrolysis of sucrosc is called
activity by (@) hydration (b) saponification
{c) csterification (d) invcrsion
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Chemically amylosc is a long unbranched chain with
200-1000 e-D-(+ -glucose units held by C1-C4
glycosidic linkage.

Amylosc is watcr soluble componcnt which constitutcs
about 15-20% of strach. Amylopectin is insolublc in
and constitiztcs about 80-85% of starch.

Histidinc is an acidic amino acid whereasrestarc ncutral
aminoacids.

On the basis of structure of guanine and
complementary bases present in them, we can say that
if the sequence of bases in one strandof DNA is I, then
the scquence in the sccond strand should be 11
AT:G:C:T:T:G:A 1

T:A:C:G:A:AC:T 1

Glucogen is produced by pancrcas.

The correct structure of thymine is

OH

N H,

)\‘ |
HO N
Thymine (T)

5
(& T
Due to resonance, —C ¥ ‘\JH - > —-C=NH-,

C — N bond in proteins acquircs some double bond
charactcr, hencee shorter in length.

RNA has D (-) —Ribosc and thc DNA has 2-Dcoxy
D (—) —ribose as the carbohydrate unit.

5
HOCH, ~ON _OH  jOocH, ~O~_ OH

OH OH OH H
ribose 2-deoxy ribose

From the structures it is clear that 2" carbon in DNA
do not have OH group.

Molisch's Test : This isa genceral test for carbohydrates.
Onc or two drops of alcoholic solution of a-naphthol is
added to 2 ml glucosc solution. 1 ml of conc. H,SO,
solution 1s added carefuilly along the sides of the test-
tube. The formation of a violet ring at the junction oftwo
liquids confirms the presence of a carbohydrate or sugar.
Night blindncss is causcd bydcficicncy of vitamin A.

CHEMISTRY
SOLUTIONS

DPP/CC28

14. @) O\ Deoxyribose-Adenine ... Thymine -Deoxyribose //()

P,
OIS Deoxyribose-Guanine ... Cytosine -Deoxyribose \81-{
Sy N
OH/ ™ /"~0OH

,Deoxyribose-Guanme ... Cytosine -Deoxynbose \ {/f(}

OII)

The hydrogen bonds arc formed between the basc
(shown by dotted lincs). Becausce of size and
geometrics of the bases, the only possible pairing in
DNA and between G(Guanine) and C(Cytosine)
through three H-bonds and between A (Adenine) and
T (Thymine) through two H-bonds.

15. (a) Isoelectric point (pH)

_ PKa +pKy, 2341960

*Deoxynibose-Adenmme ... Thynune -Beoxymibose /"~0H

=597

16. () The secogdary structure of a protein refers to the shape
in which a long peptide chain can cxist. There arc two
diff’crent conformations of the peptide linkage present
in protcin, these arc ae-helix and B-conformation. The
a-helix always bas a right handed arrangement. In
-conformation all peptide chains are stretched out to
nearly maximum extension and then laid side by side
and held together by intermolecular hydrogen bonds.
The structure resembles the pleated folds of drapery
and thereforc is known as f-plcated shect.

17. (c¢) DNA fingerprinting is same for every cell and cannot
be altered by any known treatment.

18. (d) Alitame isan artificial sweetner that is 2,000 times as
swcct as sugar.

19. () Sincc sucrosc is dextrorotatory while hydrolysis
product of sucrosc, having cquimolar mixturc of
glucose and fructose, is leovorotatory. Hence the
hydrolysed product of sucrose is known as inversion.

20. (a)
HOCH; o GH,OH HOCH, ¥ cH,0H
AgKOH .
{ H3C H.COOK HO h)
0
OH
Hemiketal
1LRing epcning
HOCH,
QVC, silver Taollen's
mirror Ty —

Reagent
test 5

OH
(a Reducing sugar) a-hydroxy kctone
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w=D-(H)-Glucopy ranuse
m.p. 146°C: [a)p =+ 112.2°

]s81]

It is found in liver, cgg, milk, meal, and fish. Minutc
amounts arc probably prcsent in all animal cells.
Peculiarly, unlike other vilamins, B, is found in
significant amounts in green plants.

Itis a B-pyranosc hence it is an aldohexosc.

Glucose is considered as a typical carbohydrate which
contains —CHO and —OH group.

Vitamin E (Tocopherol) is afat or oil soluble vitamin . It
is present in ghee milk and egg yolk. Deficiency of
vilamin E causes loss of sexual power of reproduction
and degencration ofmuscle fibres in animals.
Quatcmary structur¢ relers o the overall structurc of a
multiprotcin complex where as primary, sccondary and
tertiary structurc refer to the diff crent structural levels
of a single protein.

Cyclisation of the open chain structure of D-(+)-
glucose has created a new stereocenter at C, which
explains the existence of two cyclic forms of D-(+)-
glucosc, namcly a— and fi— Thesc two cyclic forms
arc diasteromers, such diasiereomers which differ only
in the configuration of chiral carbon developed on
hemiacetal Jormation (il is & in glucosc and C, in
fruclose) are called anomers and the hemiacelal
carbon (C, or C,) is called the anomcric carbon.

TCHO
n
H_3(|:—011
e ’
Hopon H HO—‘|J_H
H—C—011
| <
‘_

— g L|"—O| I

SCH,OH

Open chain form
of D-(+)-gluewe

(36% at equilibrium) (negligible % ot equbilibrium)

1 scpon H

B-D-(+)-Glucopyrancse
rap. 150°C; ol = + 18.7°
(64% at equilibrium)

28.

29.
30.

31.
32.
33.

34.
35.

36.

37.
38.
39.

40.
41.
42.

43.

44.

®)

(b)
@

(1))
@
()

(c)
(@

(@)

)
@
@

W]
(c)

()

@

@

In DNA and RNA hetcrocyclic basc and phosphatc cster
arcat C;"and C|'respectivelyol thesugar molccule.
Each corncrs is sharcd by 8 cubcs and cach face is
shared by 2 faces

Adrenaline is amine hormone.

Zwilter ion contains both +ve and —ve charge. Proton
of ~COOH group is transferred to the—NH, group.—
NH, " group is acidic since it can donatc a proton and
—COO~ group is basic since it can accepl a proton.

Glucose contains an aldehyde group. It is oxidised into
acidic group by bromine water and gluconic acid is formed

CH,OH - (CHOH),; -CHO—2)
CH,OH - (CHOH), ~COOH

Br; +H;O——> 2HBr+0
Deficiency of vitamin D causes rickels.

CHO CH=N.NHPh

3PhNIINIL,
_—3

(liHOH CH=N.NHPh + PhNH,+ NH,

(CHOH), (CHOH),

I
CH,OH CH,OH

Glucose being an aldose responds o Tollen’s test while
fructosc, although a kctosc, undergocs rearrangcment
in presence of basic medium (provided by Tollen’s
rcagent) o form giucose, which then responds (0
Tollen’s test.

Hydrogen bonding

When Lhe proleins are subjected to the action of heal,
mineral acids or alkali, thewatersoluble form of globular
protein changcs (o walcr insolublc fibrous protcin. This
iscalled denaturation ofproteins. During denaturation
sccondary and (crtiary structurcs of protcin destroyed
bul primary structurcs rcmains intacl.

When antigens enter i to the body cells and destroy
them, then antibodies being proteins are synthesised
in the body and combine with antigens and destroy
these antigens by forming inaclive complexes.
Thercfore antibodics protcin destroy antigens.
Glucosc is aldohexosc. Glucosc is a monosaccharidc,
i.c. it can not b¢ hydrolysed further o simplc sugars.
Oligosaccharides on hydrolysis give 2-10 molccules
of monosaccharides.

Since sucrose is dextrorotatory while hydrolysis
producl of sucrose, having equimolar mixture of glucose
and fiuclose, is laevorolatory. Hence the hydrolysed
product of sucrosc is known as invert sugar and the
hydrolysis of sucrosc is known as invcrsion.

EBD 7157

@ www.studentbro.in



	DPP - 28..pdf (p.1-4)
	28..pdf (p.5-6)

