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PREFACE 
  
Target’s “Absolute Chemistry Vol - 2.2” is 
compiled according to the notified Std. XII syllabus 
for NEET-UG & JEE (Main). The content of this 
book is framed after reviewing various state syllabi 
as well as the ones prepared by CBSE, NCERT and 
COBSE.   
The sections of Theory, Quick Review, Formulae, 
MCQs and Topic Test form the backbone of every 
chapter and ensure adequate revision.  
These MCQs are framed considering the importance 
given to every topic as per the NEET-UG & JEE 
(Main) exam. They are a healthy mix of theoretical, 
numerical, multi-step reactions and graphical based 
questions.   
The level of difficulty of these questions is at par 
with that of various competitive examinations like 
CBSE, AIIMS, CPMT, JEE, AIEEE, TS EAMCET 
(Med. and Engg.), BCECE, Assam CEE, AP 
EAMCET (Med. and Engg.) & the likes. Also to 
keep students updated, questions from most recent 
examinations such as AIPMT/NEET, MHT CET, 
KCET, GUJ CET, WB JEEM, JEE (Main), of years 
2015 and 2016 are exclusively covered. 

In the development of each chapter, we have ensured 
the inclusion of important points that are enclosed 
within a box. These topics will enhance students’ 
knowledge and provide them an edge to score better 
in the highly competitive exams.    
An additional section of Named Reactions is 
provided for a quick revision. This section includes 
in an alphabetical order, the important chemical 
reactions named after its discoverers and developers.  
We are confident that this book will cater to needs of 
students across a varied background and effectively 
assist them to achieve their goal. We welcome 
readers’ comments and suggestions which will enable 
us to refine and enrich this book further. 
Please write to us at: mail@targetpublications.org   

All the best to all Aspirants! 
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Authors 
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16.0 Introduction  
 
 
 
 
 
 
 
 
         
 
i. Chemistry has an important role in all aspects of everyday life such as shelter, food, clothes, medicines, 

etc. 
ii. Biological sciences help in understanding the mode of action of drugs, their effects and adverse effects on 

our body. 
iii. Medicinal chemistry involves the study of drugs, for the treatment and cure of disease. 
iv. The word drug is derived from the French word ‘drogue’ which means a ‘dry herb’. Some drugs are 

obtained from plants. Others are synthetic. 
v. Drug is defined as a substance which is used for the purpose of relief, diagnosis, prevention or cure  of a 

disease. 

vi. Drugs are chemicals having low molecular masses (100  500 u). These are called as medicines when 
the biological response produced by them is therapeutic and useful. 

vii. Following are the requirements of an ideal drug: 
 a. It should not disturb physiological processes. 
 b. It should be harmless to host. 
 c. It should destroy harmful organisms. 
 d. It should be localized to affected site. 
 e. It should have minimum side effects. 
viii. Depending on the properties of drug; it can be administered in the body via different routes. These routes 

are as follows: 
 a. Oral      
 b. Intravenous 
 c. Intramuscular    
 d. Subcutaneous (injection under the skin) 
 e. Nasal (inhalation of the drug)  
 f. Topical (local application of ointments, oils, etc.) 
ix. Various chemical compounds derived from plants, animals, minerals, etc. or synthesized in the laboratory 

are used for therapeutic effect. This treatment is called as chemotherapy. 
 
 
Various criteria are used in the classification of drugs. Some of them are discussed below: 
i. Classification based on pharmacological effects of drugs: 
 The pharmacological effect is the result of effect of drug on normal processes of the body like digestion, 

blood circulation, breathing, etc. 
 eg. a. Analgesics are used as painkillers. 
  b. Antacids reduce pain and irritation of stomach.  
  c. Tranquilizers affect central nervous system.  
  d. Antibiotics and antiseptics reduce the growth of bacteria or they kill bacteria. 

Introduction16.0 

Classification of drugs 16.1
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16.2 Designing of a drug and action of drug on 

targets 

16.3 Chemicals in medicines  
16.4 Chemicals in food  
16.5 Cleansing agents  
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ii. Classification based on action of drug on a particular biochemical process: 
 a. This classification is based on different biological modes of drug action. 
  eg. Disease oriented drugs such as painkillers, antiarthritis medicines, local anaesthetic agents, 

antihistamines, etc. 
 b. Drugs stimulate or depress either central nervous system or peripheral nervous system. 
 
iii. Classification based on chemical structure: 
 a. This classification is on the basis of the chemical structures of the drugs. Based on various 

functional groups present, drugs can be classified into different classes such as alcohols, phenols, 
ketones, hydrocarbons, esters, amides, lactones, etc. 

 b. Compounds having similar chemical structure have similar chemical properties but the biological 
properties may differ. 

  eg. Biological activity of all amino alcohols is not the same. 
 c. In some cases, compounds having similar chemical structure have similar biological properties. 
  eg. 1. Alcohols are hypnotic, analgesic and antibiotic in nature.  
   2. Sulphonamides are antibacterial. 
 
iv. Classification based on molecular targets: 
 a. The drugs are classified on the basis of the drug targets or target molecules with which they interact.  
 b. The target molecules are biomolecules such as carbohydrates, proteins, nucleic acids, lipids, etc. 
 c. Many enzymes and receptors in the cells have molecular targets. 
 d. Drugs having similar structural features may have the same mechanism of action on targets. 
 e. This type of classification is most helpful for medicinal chemists. 
 
v. Classification of drugs by lay public: This classification is based on the action of the drugs such as 

cough syrups, laxatives and purgatives, analgesics, ointments, injections, etc. 
   
 Designing of a drug: 
 Drug target and drug metabolism are the two main considerations for designing of a drug. 
i. Drug target: 
 a. Drug target is the biological macromolecule with which the drugs interact. 
  eg. Carbohydrates, proteins, lipids, fats and nucleic acids. 
 b. The correct choice of the molecular target is very important for the desired pharmacological effect. 
 c. The site on which the drug acts is called receptor. 
 d. Usually a protein or proteinaceous material acts as receptor. 
 
ii. Drug metabolism: 
 a. When a drug is administered, it should remain active till it performs its required function. In other 

words, it should not be rendered inactive (through metabolism) during its action from the point of 
administration to the site of action. 

 b. Once the drug has performed its required function, it must be excreted from the body. For this 
purpose, it should undergo metabolic transformation to form water soluble products known as 
metabolites. These metabolites can be easily excreted without harming the body. 

 c. The metabolism of drugs usually takes place in liver. 
 
 Action of drugs on targets: 
 Drugs interact with the target. The target can be an enzyme molecule or a receptor (present in the cell 

membrane).  
i. Enzymes as drug target: 
 a. Enzymes are the biological catalysts which speed up the reaction without affecting the energies of 

substrates. 
 b. To understand drug-enzyme interaction, it is necessary to know about the interaction between 

substrate, enzyme and drug. 
 c. To explain the catalytic activity of enzymes, lock and key model is used. In this model, enzyme acts 

as lock and substrate acts as key. Substrate (key) fits into the enzyme (lock). 

Designing of a drug and action of drug on targets16.2
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 d. Active site is that part of the enzyme where substrate is held and the chemical reaction takes place. 
 e. The size and shape of the active site is such that it properly holds the substrate in right position. 
 f. Substrate is attached to the enzyme by different intermolecular forces such as ionic bond, covalent 

bond, hydrogen bond, van der Waals forces, dipole-dipole interaction, etc. 
 g. Enzymes provide functional groups such as OH, COOH, SH which attack the substrate and 

carry out the chemical reaction. These functional groups are present in the amino acid residues of 
proteins of the active site.  

ii. Action of drugs: 
 a. Drugs make enzyme ineffective in such a way that the substrate cannot bind to the active site of the 

enzyme. Drug i.e., inhibitor binds to an enzyme by interactions like H-bonding, van der Waals forces, 
dipole-dipole forces, ionic bonds, etc. In this way, drugs inhibit the function of the enzyme and such 
drugs are called enzyme inhibitors. This can be done in two ways, either by competitive inhibition or 
by non-competitive inhibition. 

 b. In competitive inhibition, drugs compete with substrate for the active site. Drugs bind to the active 
site of the enzyme and block it in such a way that the substrate cannot bind to the active site. Such 
drugs are called as competitive inhibitors. 

 
 
 
 
 
 
 
 
   
     
 c. In non-competitive inhibition, drug binds to some other side of the enzyme. Due to this, the size and 

shape of the active site is changed and thus substrate cannot bind to the active site of the enzyme. 
This is known as allosteric effect and the site at which drug binds is known as allosteric site. 
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 Note: If the drug i.e., inhibitor forms a strong covalent bond with the enzyme, then the enzyme is blocked   
permanently. Body degrades the enzyme-inhibitor complex and synthesizes the new enzyme. 

 
iii. Receptors act as drug targets: 
 a. Receptors are proteins which interact with chemical messengers and they are crucial to the 

communication system in the body. Many of them are embedded in cell membranes in such a way 
that their small part having active site projects out of the surface of cell membrane. 

 b. Chemical messengers are the chemicals which carry different messages in the body between neurons 
and muscles.  

 c. The active site of receptors is present outside the cell membrane. Chemical messengers bind to the 
active site but do not enter the cell. 

 d. Due to the binding of chemical messengers to the active site of receptors, the shape of the receptor is 
changed and the message is delivered. 

 e. The active sites of receptors have different shapes, structures and composition. 
 
 
 
 
 
 
 
     
    
  
  
 
 
 
 
 
 
  
  
 f. Drugs either disturb the function of receptor or activate the receptor. 
 g. The drugs which bind the receptors and disturb their functions are called antagonists. This type of 

drugs is useful when a particular message is to be blocked. 
 h. The drugs which stimulates or activates the receptor to initiate a physiological response or mimic the 

natural messenger by switching on the receptor are called agonists. This type of drugs is useful when 
there is a lack of natural chemical messenger. 

  eg. Acetyl choline is an agonist for the cholinergic receptor. 
 
 
 
A large number of chemicals are used in medicine for treatment of diseases and for reducing the suffering from 
pain. They can be classifed into major classes such as analgesics, tranquilizers, antimicrobials, antifertility drugs, 
antacids, antihistamines, antimalarials, antipyretics, anaesthetics, etc. 
 Analgesics: 
i. Drugs which relieve the pain by acting on central nervous system without loss of consciousness or without 

much disturbing the nervous system are called analgesics.  OR 
 The chemical substances which are used to relieve pains without causing impairment of conciousness, 

mental confusion, in-coordination or paralysis or some other disturbances of nervous system are called 
analgesics. 

ii. These are neurologically active drugs. 
iii. Analgesics can be further classified into narcotic analgesics and non-narcotic analgesics. 

Chemicals in medicines16.3 
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 a. Narcotic analgesics: 
 1. Narcotic analgesics instantly relieve pain and produce depression of the central nervous system. 
  eg. Morphine, codeine, heroin, marijuana, etc., are narcotic analgesics. 
 2. Narcotic analgesics reduce the pain caused due to fracture of bones, post-operative pain, pain due to 

burns, cardiac pain, pains related to child birth and terminal cancer. 
 3. They produce sleep and cause addiction. Adverse effects like vomitting, dysphoria, fatigue, mental 

confusion, etc., are also observed. Excessive doses are poisonous and produce stupor (a state of 
reduced consciousness) coma, convulsions and ultimately lead to death. 

 4. Morphine is more potent analgesic than codeine and produces depression of respiration. Heroin is a 
diacetyl derivative of morphine and is more addictive.  

 
 
 
 
 
 
 
  
 
 Note: Morphine narcotics are also known as opiates because they are derived from the opium poppy. 
 b. Non-narcotic analgesics: 
 1. Non-narcotic analgesics are non-addictive in nature and they do not produce depression of central 

nervous system. 
 2. Non-narcotic analgesics are anti-inflammatory (reduces the cause of inflammation) and 

antipyretic (reduce fever). Inflammation of tissues results in redness of skin, edema, granulation 
of tissues, etc. 

 3. The most commonly used anti-inflammatory drug is aspirin. It inhibits the synthesis of 
prostaglandins which stimulate inflammation in the tissue and cause pain. It is analgesic, anti-
inflammatory, antipyretic and antirheumatic drug. Aspirin is used in headache, cold, tissue 
swelling, arthritis, preventing platelet coagulation, etc. It is also used in prevention of heart 
attacks as it has anti-blood clotting action. Acetylation of salicylic acid gives aspirin. 

 
  
 
 
  
 4. Aspirin is toxic to liver. Hydrolysis of aspirin in stomach gives salicylic acid. This may cause  bleeding in 

stomach. Due to these side effects of aspirin, other non-narcotic analgesics are used such as paracetamol, 
ibuprofen, methyl salicylate, naproxen, analgin, novalgin and diclofenac sodium or potassium. 
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 Tranquilizers: 
i. The chemical substances used to relieve or reduce the stress, irritability, excitement and anxiety leading to 

calmness are called tranquilizers.  OR 
 The chemical substances used for the treatment of stress, fatigue, mild and severe mental diseases are 

called tranquilizers.  
 eg. Iproniazid, phenelzine (Nardil), equanil, valium, chlordiazepoxide, meprobamate, serotonin, etc. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
    
ii. Tranquilizers affect the mechanism of the transfer of message from nerve to receptors. Neuro transmitter 

noradrenaline can affect the mood of a person. Low levels of noradrenaline result in depression. Drugs 
such as iproniazid and phenelzine inhibits the enzymes which decrease the level of noradrenaline. 

iii. Tranquilizers reduce mental tension, mania (disorder of mood), insomnia (lack of sleep), feeling of 
discomfort, etc. 

iv. Tranquilizers also have side effects such as headache, weight gain, discomfort, blurring of vision, etc. 

v. Barbituric acid is used as a tranquilizer. Barbiturates are the derivatives of barbituric acid. They control 
hypertension and depression. They are hypnotic drugs and produce sleep. 
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 eg. Veronal, amytal, membutal, seconal, luminal, etc. 
 
 
 
 
 
 
 
  
 Antimicrobials: 
 Antimicrobials are the chemical substances used to cure infections due to micro-organisms like fungi, 

bacteria, viruses, etc. 
 Antimicrobials are further classified into antibiotics, antiseptics and disinfectants. 
i. Antibiotics: 
 a. Antibiotic is a drug derived from living matter or micro-organism, used to kill or prevent the growth 

of other micro-organisms.  OR 
  Antibiotics are the chemical substances which are produced by micro-organisms (bacteria, fungi and 

moulds) and can inhibit the growth or even destroy other  micro-organisms. OR 
  Antibiotic refers to a substance (produced completely or partly by chemical synthesis) which in low 

concentration inhibits the growth or destroys micro-organisms by intervening in their metabolic processes. 
 b. The first effective treatment of syphilis was done by a compound arsphenamine (also known as 

salvarsan). It contains As = As linkage. It is toxic to human beings. But it has much higher effect 
on the bacteria spirochete. For the discovery of arsphenamine, Paul Ehrlich was awarded Nobel prize 
for medicine in 1908. He also discovered another drug prontosil (antibacterial drug) which contains 

N = N  linkage similar to As = As linkage in salvarsan. 
 
 
 
 
 
  
 c. The antibacterial activity of prontosil is due to p-amino benzene sulphonamide (sulphanilamide). In 

human body, prontosil is converted to sulphanilamide. 
 
 
 
 
 
 
    
 d. One of the most effective antibiotic is the sulpha drug called sulphapyridine. Sulpha drugs are used 

in the treatment of pneumonia, tuberculosis, diphtheria, etc. Sulphadiazine, sulphathiazole, 
sulphanilamide, sulphaguanidine, etc., are some of the important sulpha drugs. 

 
 
 
 
 
  

NH2 

H2N

N
N 

SO2NH2

Prontosil 
(C12H13N5O2S) 

SO2NH2

NH2
p-Amino benzene

sulphonamide 
(Sulphanilamide)

OH
H2N 

HO

As
As NH2

Salvarsan 
(C12H12As2O2N2)

O 

H 

O

Veronal 
(C8H12N2O3) 

N 

N 

H

O 

C2H5 
C2H5

O

H

O

Luminal 
(C15H12N2O3) 

N

N

H

O

C6H5 
C6H5 

O

H

O

Seconal 
(C12H18N2O3) 

N

N

H

O

CH  C3H7

CH2  CH = CH2

CH3

N H2N

Sulphapyridine
(C11H11N3O2S) 

S

O 

O H

N



504

  

  

Chemistry Vol ‐ 2.2 (Med. and Engg.)

 e. Penicillin was the first successful antibiotic produced. Alexander Fleming discovered penicillin in 
1929 from the fungus Penicillium notatum. Penicillin is used in the treatment of sore throat, 
gonorrhoea, rheumatic fever, local infections, etc. 

 
 
 
 
 
 
 
  Following penicillins are isolated till date which contain different R groups. 
    

Type of Penicillin R group 
Penicillin G (Benzyl penicillin) C6H5  CH2  
Penicillin F CH3  CH2  CH = CH  CH2  
Penicillin K CH3  (CH2)6  
Penicillin V C6H5  O  CH2  
Ampicillin C6H5  CH NH2 

               
 f. The complete range of bacteria or other micro-organisms attacked by an antibiotic is called its 

spectrum. 
 g. The antibiotics are classified into following types depending on the range of bacteria or micro-

organisms that are affected by it.  
 1. Broad spectrum antibiotics: Antibiotics which are effective against a wide range of Gram positive 

and Gram negative bacteria are known as broad spectrum antibiotics. 
  eg.  Chloramphenicol, Vancomycin, ofloxacin, synthetic modifications of penicillin like

 ampicillin, amoxycillin, etc. 
 2. Narrow spectrum antibiotics: Antibiotics which are effective against either Gram positive or Gram 

negative bacteria are known as narrow spectrum antibiotics. 
  eg. Penicillin G 
 3. Limited spectrum antibiotics: Antibiotics which are effective against a single organism or disease 

are called limited spectrum antibiotics. 
 h. Antibiotics are also classified into bactericidal and bacteriostatic antibiotics. 
 1. Bactericidal antibiotics kill the bacteria in the body (i.e., cidal or killing effect). 
  eg. Penicillin, aminoglycosides, ofloxacin, etc. 
 2. Bacteriostatic antibiotics inhibit growth of bacteria (i.e., static or inhibitory effect). 
  eg. Tetracycline, erythromycin, chloromycetin, chloramphenicol, etc.  
 
 
 
 
 
 
    
 i. Chloramphenicol was isolated in 1947. It is used in the treatment of typhoid, dysentery, acute fever, 

meningitis, whooping cough, pneumonia, eye infections, etc. It can be given orally to the patients 
since it is absorbed rapidly from the gastrointestinal tract. 

 j. Streptomycin is used in the treatment of tuberculosis, meningitis, pneumonia, local infections, etc. In 
low concentration, streptomycin is bacteriostatic and in high concentration, it is bactericidal. 

 k. p-Amino salicylic acid (PAS) and INH (isonicotin hydrazine or isoniazid) are also used for the 
treatment of tuberculosis. The antibiotic dysidazirine is considered to be toxic towards certain strains 
of cancer cells. 
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ii. Antiseptics: 
 a. Drugs which are applied to the living tissues to kill the bacteria and to stop their growth in wound, 

thus preventing its infection are called antiseptics. 
 b. Antiseptics are not harmful to living tissues. However, these are not ingested like antibiotics. These 

are directly applied to wounds, cuts, ulcers, diseased skin surfaces, etc. They do not heal the wounds 
instead they prevent its infection. 

 c. Antiseptics are mixed with deodorants, face powders and breath purifiers. 
 d. Some commonly used antiseptics are dettol, tincture iodine (2-3% solution in alcohol-water mixture), 

bithional, iodoform, boric acid (dilute aqueous solution is used as weak antiseptic for eyes), phenol 
(used in dilute solution), H2O2, etc. Some antiseptic creams such as furacin and soframycin, etc. are 
also used. 

 e. Dettol is a mixture of terpineol and chloroxylenol. Bithionol (also known as Bithional) is used in soaps. 
 f. Amyl meta cresol is used as antiseptic in mouthwash or gargles in infections of the mouth and throat. 
 g. Organic dyes such as gention violet and methylene blue are used as effective antiseptic. 
 
    
 
 
 
 
 
 
 
iii. Disinfectants: 
 a. The chemical substances which are used to kill micro-organisms but cannot be applied on living 

tissues are called disinfectants. 
 b. Disinfectants are used in public health sanitation, water treatment, floors, sterilisation of instruments, 

etc. 
 eg. 1. Chlorine (0.2 to 0.4 ppm) is added to water to make it potable (clean and safe for drinking). 
  2. Sulphur dioxide in low concentration is used for the sterilization and preservation of squashes. 
  3. Phenol in high concentration (1%) acts as a disinfectant whereas in low concentration (0.2%) 

acts as an antiseptic. 
  4. The disinfectant thymol is more powerful than phenol. 
 
 
 
 
 
 
 Antifertility drugs: 
i. The chemical substances used to control the pregnancy are called antifertility drugs or oral contraceptives 

or birth control pills. 
ii. Antifertility drugs help in controlling the population by family planning. These drugs are a mixture of 

derivatives of estrogen and progesterone (which are hormones). Progesterone suppresses ovulation. 
iii. Norethindrone is a synthetic progesterone derivative and is more potent than progesterone. 
iv. Novestrol (ethynylestradiol) is estrogen derivative. It is used in combination with progesterone derivative. 
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 Antacids and antihistamines:  
i. Antacids: 
 a. The chemical substances which neutralize excess acid in the gastric juices and give relief from acid 

indigestion, acidity, heart burns and gastric ulcers are called antacids. 
 b. During digestion of food, hydrochloric acid is secreted in the stomach. Sometimes excessive secretion 

of hydrochloric acid results in hyperacidity. This excess acid can result in acid indigestion, heart burn, 
irritation or pain of gastric ulcers. 

 c. Commonly used antacids are baking soda (sodium bicarbonate), aluminium hydroxide (Al(OH)3), 
magnesium hydroxide (Mg(OH)2), magnesium oxide (MgO), magnesium trisilicate, calcium 
carbonate (CaCO3), magnesium carbonate (MgCO3), potassium bicarbonate (KHCO3), aluminium 
phosphate, dihydroxy aluminium amino acetate, etc. 

 d. Antacids control the symptoms of hyperacidity. They cannot treat the cause of hyperacidity. 
 e. The treatment of hyperacidity became much easier after the discovery according to which a chemical, 

histamine, stimulates the secretion of hydrochloric acid and pepsin in stomach. The drugs cimetidine 
(Tegamet) and ranitidine (Zantac) were designed to prevent the interaction of histamine with the 
receptors present in the stomach wall. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ii. Antihistamines: 
 a. Antihistamines are chemical substances which diminish or abolish the main actions of histamine 

released in the body and hence, prevent the allergic reactions. 
 b. Histamine is a potent vasodilator. It contracts smooth muscles and relaxes other muscles of blood 

vessels of stomach walls. 
 c. Antihistamine drugs compete with histamine in binding with receptors in stomach wall. They prevent 

the interaction between histamine and receptors in stomach wall. This decreases the secretion of acid. 
 d. Antihistamine are used to treat allergy such as skin rashes, conjuctivities (inflammation of conjuctiva 

of eye) and rhinitis (inflammation of nasal mucosa). Hence, they are called antiallergic drugs. 
 e. Some commonly used antihistamine drugs are terfenadine (seldane), brompheniramine (dimetapp or 

dimetane), diphenyl hydramin (benadryl), pheniramine maleate (avil), chlorpheniramine (zeet), 
promethazine, triprolidine (actidil), antazoline (antistine) and dimethindene (foristal). 
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Note: Antimalarials and antipyretics:  
i. Antimalarials: The chemical substances used for the treatment of malaria are called antimalarials. 
 eg. a. The alkaloid quinine has antimalarial activity. 
  b. Chloroquine, paraquine, primaquine, etc., are synthetic antimalarials. 
ii. Antipyretics: The chemical substances which are used to lower the temperature of the body in high fever 

are called antipyretics. 
 eg. Aspirin (acetyl salicylic acid), paracetamol, phenacetin, novalgin, etc. 
 
 Summary of different chemicals in medicines: 

Chemicals in medicines Examples 

Analgesics 
i. Narcotic analgesics Morphine, codeine, heroin, marijuana, etc. 
ii. Non-narcotic analgesics Aspirin, paracetamol, ibuprofen, methyl salicylate, naproxen, 

analgin, novalgin and diclofenac sodium or potassium, etc. 

Tranquilizers 
Equanil, valium, chlordiazepoxide, meprobamate, veronal, 
serotonin, iproniazid,  phenelzine, seconal, luminal, etc. 

Antimicrobials 

i. Antibiotics 

Penicillin, chloramphenicol, tetracycline, ampicillin, 
amoxycillin, aminoglycosides, ofloxacin, vancomycin, 
dysidazirine, erythromycin, chloromycetin, streptomycin, p-
amino salicylic acid (PAS), isonicotin hydrazine or isoniazid 
(INH), salvarsan, sulphanilamide, sulphapyridine, prontosil, 
sulphadiazine, sulphathiazole, sulphaguanidine, etc. 

ii. Antiseptics 

Dettol, phenol (dilute solution), bithionol, boric acid, 
hydrogen peroxide, iodoform, tincture iodine, furacin, 
soframycin, amylmetacresol, gention violet, methylene blue, 
etc. 

iii. Disinfectants Chlorine, thymol, phenol (concentrated solution), sulphur 
dioxide, etc.  

Antifertility drugs Norethindrone, ethynylestradiol (novestrol) 

Antacids 

Sodium bicarbonate, aluminium hydroxide (Al(OH)3), 
magnesium hydroxide (Mg(OH)2), magnesium oxide (MgO), 
magnesium trisilicate, calcium carbonate (CaCO3), 
magnesium carbonate (MgCO3), potassium bicarbonate 
(KHCO3), aluminium phosphate, dihydroxy aluminium amino 
acetate, cimetidine, ranitidine, etc. 

Antihistamines 

Brompheniramine, terfenadine (seldane), ranitidine (Zantac), 
cimetidine (Tegamet), diphenyl hydramin (benadryl), 
pheniramine maleate (avil), chlorpheniramine (zeet), 
promethazine, triprolidine (actidil), antazoline (antistine) and 
dimethindene (foristal), etc. 

      
 Introduction: 
i. Food additives are the various chemicals added to food to either preserve it or to enhance its appeal or to 

improve its nutritive value. 
ii. They make food more palatable and attractive. They increase the shelf life of food. 
iii. Some of the food additives are preservatives, colouring agents, flavouring agents, stabilizing agents, fat 

emulsifiers, antioxidants, artificial sweeteners, flour improvers, antistaling agents, nutritional supplements 
such as vitamins, minerals and amino acids. 

Chemicals in food 16.4 
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 Food preservatives: 
i. Food preservative means a substance, which when added to food is capable of inhibiting, retarding or 

arresting the process of fermentation, acidification or other decomposition of food caused by growth of 
microbes.   OR 

 Food preservatives are the chemical substances which are added to the food materials to prevent their 
spoilage and to retain their nutritive value for long periods. 

ii. Food preservatives prevent the rancidity of food. They either inhibit the growth or kill the micro-organisms. 
iii. Techniques of food preservation are based on scientific principles. Food preservation industry is perhaps 

the largest industry in the world. 
iv. A large variety of physical and chemical methods are used in the preservation of food.  
 a. Physical methods: Physical methods used in the preservation of food include addition or removal of 

heat, removal of water and irradiation. 
 1. Preservation by addition of heat: In this method, food is heated which kills micro-organisms. This 

method is also known as canning or heat processing. This method includes stationary and agitating 
pasteurization or sterilization. 

 2. Preservation by removal of heat: In this method, the temperature of food is lowered by cooling. 
This prevents the growth of micro-organisms and increases the storage life of food. This method 
involves preservation by refrigeration, freezing, dehydrofreezing or carbonation. 

 3. Preservation by removal of water: In this method, water is removed from food to obtain excellent 
quality dried products and to prevent the growth of micro-organisms. Fruits, vegetables, food grains are 
dried by sun drying. Other methods of water removal are low temperature evaporation, freeze drying, 
puff drying, etc. 

 4. Preservation by irradiation: In this method, food is preserved by irradiation with high intensity 
ultra violet light or ionizing radiation to control the growth of micro-organisms. The radiation 
selected is such that it does not induce radioactivity in food. Bakery products are preserved by this 
method. 

 b. Chemical methods: Chemical methods used in the preservation of food include addition of salt, 
sugar, vinegar or other chemicals. 

 1. Preservation by addition of salt: Common salt has antimicrobial activity. Salt is added to food to 
control the growth of fungi and micro-organisms. When salt is added, bacterial cell loses water due to 
osmosis. Due to this, the cell either remains dormant or dies. This helps in storage of food. This 
method of preservation of food by addition of salt is called salting. It is used for preservation of fish 
products, meat and for the preparation of pickles of lemon, chillies, raw mangoes, etc. It is also used 
in the preservation of amla, beans, tamarind, etc.  

 2. Preservation by addition of sugar: In this method, sugar is added and then food is heated. This 
method is used for the preparation of jams, jellies and marmalades. Fruits like apples, mangoes, 
strawberries, carrots, etc., are preserved by this method. 

 3. Preservation by addition of vinegar: In this method, food is preserved by addition of vinegar. 
 4. Preservation by addition of other chemicals: In this method, certain chemicals such as sodium 

benzoate, salts of sorbic acid and propionic acid are added to food for preservation. Sodium benzoate 
(C6H5COONa) is used in limited amounts and it is metabolized to hippuric acid 
(C6H5CONHCH2COOH) which is excreted in urine. 

 Artificial sweetening agents: 
i. Certain chemicals which do not occur in nature but are synthesized in the laboratory have sweet taste, but 

have no food value. They are known as artificial sweeteners.   
OR 

 Artificial sweetening agents are the chemical compounds which give sweetening effect to the food and 
enhance its odour and flavour. 

ii. Natural sweeteners such as cane sugar, maltose, fructose, etc., occur in plant and provide sweetness and 
calories. Artificial sweeteners provide only sweetness. They do not provide calories. Aspartame is an 
exception as it also provides calories. Hence, artificial sweeteners are also called calorie-free sweeteners 
or low calorie sweeteners. 
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iii. Saccharin, aspartame, sucralose, alitame, dulcin and dihydrochalcones are some of the artificial sweeteners 
currently in use. 

iv. Constantine Fahlberg and Ira Remsen discovered saccharin in 1879. It is a white crystalline powder, about 
550 times more sweet than cane sugar and has unpleasant bitter taste at high concentration. It is not digested 
and excreted from body in the urine. Hence, it is used by diabetic patients and people who need to control 
intake of calories. Medicines, toothpaste, low calorie sweets, soft drinks, cold drinks, etc., are sweetened by 
saccharin. 

v. Water soluble sodium and calcium salts of saccharin are also used. Sodium salt does not have after taste of 
saccharin. 

vi. Aspartame is methyl ester of dipeptide of aspartic acid and phenylalanine. It is about 100 times sweeter 
than cane sugar. It is unstable at high temperatures and is used in cold foods and soft drinks. 

 
 
 
 
 
 
 
 
   
vii. Trichloro derivative of sucrose (known as sucralose) is about 600 times sweeter than the cane sugar. Its 

taste and appearance are like sugar. It is stable at cooking temperature and it does not provide calories. 
viii. Alitame is stable at high temperature and is about 2000 times sweeter than the cane sugar. It is very very 

sweet due to which it becomes difficult to control the sweetness of food. 
 
 
 
 
 
 
 
 
 
 
 
 Antioxidants: 
i. Antioxidant is a substance which when added to food, retards or prevents oxidative deterioration of food. 
ii. Due to oxidation, fats and oils turn rancid and become unpalatable. Antioxidants prevent the oxidation of 

oils and fats and prevent their rancidity. 
iii. Oxidation of food results in generation of free radicals. The antioxidants react with free radicals and prevent 

further oxidation of food. 
iv. Commonly used antioxidants are butylated hydroxy toluene (BHT), butylated hydroxy anisole (BHA), 

sulphur dioxide (SO2), sulphites and bisulphites. 
 a. Butylated hydroxy toluene (BHT): 
 1. Oxygen reacts with fat molecule to form a free radical.  
 2. This free radical reacts with BHT to form BHT radical.  
 3. BHT radical is stable due to resonance of electron with benzene ring.  
 4. Hence, BHT radical does not react with another molecule of fat.  
 5. This stops chain reaction and prevents oxidative rancidity of fats.  
 6. BHT presreves food odour, colour and flavour. 
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 b. Butylated hydroxy anisole (BHA): 
  BHA prevents oxidative rancidity of fats. It is added to butter, meat, cereals, chewing gum, snack 

foods, baked food, beer, dehydrated potatoes, rubber products, cosmetics and petroleum products. 
 
 
 
 
 
 
 
 
  
 c. Sulphur dioxide, sulphites and bisulphites: 
  Sulphur dioxide and sodium or potassium salts of sulphites and bisulphites are antimicrobial agents, 

antioxidants and enzyme inhibitors. They are added to wines, sugar syrups, fruit juices and pickles as 
food additives. 

 Summary of different chemicals in food: 

Chemicals in food Examples 

Food preservatives 
Salt, sugar, vinegar, sodium benzoate, salts of sorbic acid and 
propionic acid, etc. 

Artificial sweetening agents Saccharin, aspartame, sucralose, alitame, etc. 

Antioxidants 
BHT(butylated hydroxy toluene), BHA(butylated hydroxy 
anisole) sulphur dioxide, sodium or potassium sulphite and 
bisulphites, etc. 

        
Two types of cleansing agents viz., soaps and detergents are commonly used.  
 Soaps: 
i. The soaps are sodium or potassium salts of higher fatty acids containing long chains of carbon atoms. 
ii. Some of the fatty acids used in the preparation of soap are palmitic acid (C15H31COOH), stearic acid 

(C17H35COOH), oleic acid (C17H33COOH), linoleic acid (C17H31COOH), etc. Some of the soaps obtained 
from these fatty acids are sodium palmitate, sodium stearate and sodium oleate. 

iii. Cakes, shampoo, cream and powder are different forms of soaps. Soaps have different colours, shapes and 
perfumes. 

iv. Toilet soaps used for washing purposes are sodium soaps. Soaps used in shampoo, shaving cream and 
bathing soaps are potassium soaps. Potassium soaps are softer than sodium soaps. 

v. Soaps can be made in two different ways as follows:  
 a. Saponification of oils and fats: 
 1. Oils and fats are esters of higher fatty acids with glycerol. They are called glycerides. 
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 2. Ester of stearic acid with glycerol is called tristearin. Ester of palmitic acid with glycerol is called 
tripalmitin. 

  
 
 
 
 
 
 
 
   
 3. When oils and fats are heated with solution of sodium hydroxide or potassium hydroxide, they are 

hydrolysed to glycerol and sodium (or potassium) salt of fatty acid (known as soap). This process is 
called saponification. 

 
 
 
 
 
  
   
  
   
 4. After saponification, common salt (NaCl) is added to the aqueous solution. This decreases the 

solubility of soap due to which it precipitates. Soap being lighter, floats on the surface of water and 
can be separated. 

  eg. Sodium stearate is prepared by saponification of tristearin. 
 
 
  
 
 
 
 
 
 
 5. Water soluble glycerol is recovered from aqueous solution. It is used in drugs, cosmetics, explosives 

and paints. 
 
 b. Direct neutralization of fatty acids: 
  Soaps are prepared by direct neutralization of fatty acids by using sodium hydroxide or sodium carbonate. 
 
 
 
 
 
  
  eg. Direct neutralization of palmitic acid with sodium hydroxide gives sodium palmitate. 
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vi. Various raw materials are used to prepare soaps and to give them desired properties.  
  

 Types of soaps Description 
a. Toilet soaps Prepared by using better quality fats and oils and removing excess of alkali. 

Colour and perfumes are also added. 
b. Transparent soaps Prepared by dissolving the soap in ethanol and then excess solvent is 

evaporated. 
c. Medicated soaps Rich in substances of medicinal importance. Deodorants are added. 
d. Shaving soaps Contain glycerol to prevent drying. A gum called, rosin is added while 

making the shaving soaps. It forms sodium rosinate which enhances lathering 
property of soap. 

e. Laundry soaps Prepared by adding fillers like sodium rosinate, sodium silicate, borax and 
sodium carbonate to soap. 

f. Soap chips Prepared by running a thin sheet of melted soap onto a cool cylinder and 
scrapping off the soaps. 

g. 
 

Soaps that float in  
water 

Prepared by beating tiny air bubbles into the soap mixture, before it is 
hardened. 

h. Soap granules These are minute soap bubbles that are dried. 
i. 
 

Soap powders and  
scouring soaps 

Made by adding scouring agent (abrasive) like powdered pumice or finely 
divided sand, and builders like sodium carbonate and trisodium phosphate. 
Soaps are made to act more fast by these builders. 

 
vii. Micro-organisms present in sewage water can oxidise soap. Hence, soap is biodegradable and do not cause 

pollution. 
viii. Soaps are insoluble in hard water. Hard water contains Ca+2 and Mg+2 ions. Soaps react with these ions to 

form insoluble magnesium and calcium salts. These salts precipitate out as gummy substances and stick to 
fabric and thus damaging it. Hence, soaps cannot remove oil and grease from fabric if used in hard water. 

 
 
 
      
ix. In acidic medium, soaps are converted to insoluble fatty acids which stick to fabric. Hence, soaps cannot 

remove oil and grease from fabric and cannot be used in acidic medium. 
 
 Detergents: 
i. Synthetic detergents are better than soaps as they work even in hard water. They contain builders which 

form soluble calcium and magnesium salts. 
ii. Detergents contain about 20% active ingredients. The remaining ingredients are added to impart desired 

properties. Sodium sulphate and sodium silicate keep the detergents dry. Sodium tripoly-phosphate and 
sodium carbonate are added to maintain alkalinity. Carboxy methyl cellulose keeps the dirt particles 
suspended in water. Sodium perborate is a bleaching agent and produces whiteness. 

iii. Detergents can be classified into anionic, cationic and non-ionic detergents. 
 a. Anionic detergents: 
 1. Anionic detergents are sodium salts of sulphonated long chains hydrocarbons or alcohols. They 

contain anions at the soluble ends of chain. The cleansing action is due to this anionic part. 
 2. Long chain hydrocarbons or alcohols are treated with concentrated sulphuric acid and neutralized 

with sodium hydroxide to obtain anionic detergents. 
  eg. 

i. Dodecylbenzene is treated with concentrated sulphuric acid to obtain                   
n-dodecylbenzenesulphonic acid. It is then neutralized with NaOH to obtain anionic detergent 
sodium n-dodecylbenzenesulphonate. 

2R  C  ONa+  +  Ca+2/Mg+2   (RCOO)2Ca/(RCOO)2Mg + 2Na+

Insoluble 
calcium/magnesium salt 

O

Soap (From hard 
water) 
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  ii. Lauryl alcohol is treated with sulphuric acid to obtain lauryl hydrogensulphate. It is then 

neutralized with NaOH to obtain sodium laurylsulphate. 
 
 
 
 
 
 3. Anionic detergents (sodium alkylsulphates) are effective in slightly acidic medium as they form 

soluble alkyl hydrogensulphate.  
 4. Anionic detergents are used in toothpaste and for cleaning purposes. 
 b. Cationic detergents: 
 1. Cationic detergents are quaternary ammonium salts of amines with chlorides, bromides or acetates 

as anions. In cationic detergents, cations contain long chain hydrocarbons with positively charged 
nitrogen atom whereas anions are chloride, bromide or acetate. They contain cations at the soluble 
ends of chain.  

 2. Cationic detergents are quite expensive. They are used as germicides. 
 3. Commonly used cationic detergents are cetyltrimethyl ammonium chloride, trimethyl stearyl 

ammonium chloride, benzalkonium chloride, etc. These are used in hair conditioners. 
 
 
 
 
 
 
 
  
 c. Non-ionic detergents: 
 1. Non-ionic detergents contain polar groups such as hydroxyl group which can form hydrogen bonds. 

These groups are present at the soluble ends of the chain. 
 2. Liquid dishwashing detergents contain non-ionic type of detergents are used for washing vessels. 
 3. Non-ionic detergents are either monoesters of polyhydric alcohols or polyethers derived from 

ethylene oxide. 
  eg. Pentaerythrityl stearate, polyglycol stearate, etc. 
 
 
  i. 
 
   
 
  ii. Ethylene glycol reacts with ethylene oxide to form polyethylene glycol. Polyethylene glycol 

reacts with stearic acid to form non-ionic detergent polyglycol stearate. 
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 Summary of different cleansing agents: 
 

Cleansing agents Examples 

Soaps Sodium or potassium salts of higher fatty acids 

Detergents  

i. Anionic detergent 
Sodium salts of alkylbenzene sulphonates, sodium lauryl 
sulphate, sodium n-dodecylbenzenesulphonate   

ii. Cationic detergent Cetyltrimethylammonium chloride 

iii. Non ionic detergent Pentaerythrityl stearate, polyglycol stearate 
 
 Mechanism of cleansing action of soaps: 
i. Soaps contain two parts:  
 a. Hydrophobic or water repelling non-polar part 

(usually a long hydrocarbon chain) which is 
soluble in oil and grease but insoluble in water.  

 b. Hydrophilic or water attracting polar part which 
is soluble in water but insoluble in oil and 
grease. It contains a polar group such as 
carboxylic group.  

ii. Molecules of soap form micelle in water. The 
hydrophobic part of soap dissolves in oil or grease 
and hydrophilic part remains free. Due to rubbing by 
hand or mechanical stirring, big molecules of oil and 
soap break into small emulsified oil droplets. These 
oil droplets repel each other (due to presence of 
anions in hydrophilic part) and do not precipitate. 
They are then washed away by stream of water. 

iii. The mechanism of cleansing action of non-ionic 
detergents is same as that of soaps. 

 
 Differences between soaps and detergents: 
    
No. Soaps Detergents 
i. Soaps are sodium or potassium salts of long 

chain fatty acids. 
Detergents are sodium salts of long chain alkyl 
sulphates or long chain alkyl benzene sulphonates. 

ii. Soaps cannot be used in hard water or acidic 
solutions as they precipitate out. 

Detergents can be used in hard water and acidic 
solutions. 

iii. Soaps are biodegradable. They do not cause 
water pollution. 

Detergents having highly branched hydrocarbon chain 
are non-biodegradable (or slow degradation occur). 
They cause water pollution.   

 Advantages of synthetic detergents over soaps: 
i. Synthetic detergents can be used in hard water and acidic solutions. But soaps cannot be used in hard water 

and acidic solutions as they precipitate out. 
ii. Synthetic detergents have higher solubility in water than soaps. 
iii. The cleansing action of synthetic detergents is stronger than that of soaps. 
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1. Which of the following is a requirement of an 

ideal drug? 
 (A) Action at desired site in the body of a host. 
 (B) It should not disturb physiological 

processes. 
 (C) Minimum side effects.  
 (D) All of these.  
 
 
 
2. i. Drugs used as pain killersAnalgesics  
 ii. Drugs that kill or arrest the growth of 

microbes   Antibiotics                            
 iii. Drugs that affect central nervous system 

  Tranquilizers 
 This represents classification of drugs based 

on _______. 
 (A) chemical structure  
 (B) pharmacological effect 
 (C) molecular targets  
 (D) action on a particular biochemical process  
 
3.  Which of the following is NOT a target 

molecule for drug function in body?  
   [NCERT Exemplar] 

 (A) Carbohydrates  (B)  Lipids  
 (C) Vitamins  (D)  Proteins 
 
4.  The most useful classification of drugs for 

medicinal chemists is _______. 
 [NCERT Exemplar] 

 (A) on the basis of chemical structure 
 (B) on the basis of drug action 
 (C) on the basis of molecular targets 
 (D) on the basis of pharmacological effect 
 
5. Examples of classification of drugs by lay 

public do NOT include _______. 
 (A) cough syrups (B) ointments 
 (C) injections (D) sulphonamides  
 
 
 
6. Receptor sites (on which the drug acts) are 

usually made up of _______. 
 (A) carbohydrates (B) proteins 
 (C) lipids  (D) nucleic acids 
 
7. Drugs after metabolic transformation form 

_______ which are water soluble. 
 (A) metabolites (B) enzymes 
 (C) anabolites (D) all of these  

8. The metabolism of drugs usually takes place 
in _______. 

 (A) liver  (B) stomach 
 (C) kidney (D) small intestine  
 
9.  Which of the following statements is NOT 

true about enzyme inhibitors?  
 [NCERT Exemplar] 

 (A) Inhibit the catalytic activity of the 
enzyme.  

 (B)  Prevent the binding of substrate. 
 (C)  Generally, a strong covalent bond is 

formed between an inhibitor and an 
enzyme.  

 (D)  Inhibitors can be competitive or non-
competitive. 

 
10. Which of the following is NOT TRUE? 
 (A) Lock and key model is used to explain 

the catalytic activity of enzymes.   
 (B) Enzyme acts as lock. 
 (C) Substrate binds to the active site of the  

enzyme.   
 (D) Active site is not involved in the 

catalytic activity of enzymes.  
 
11. Allosteric effect is observed in _______. 
 (A) competitive inhibition  
 (B) non-competitive inhibition 
 (C) uncatalyzed reaction 
 (D) both (A) and (B)  
 
12. Which of the following is FALSE? 
 (A) Receptors interact with chemical 

messengers. 
 (B) Chemical messengers carry different 

messages between neurons and 
muscles. 

 (C) The active site of receptors is present 
inside the cell membrane. 

 (D) The shape of the receptor site is 
changed due to the binding of chemical 
messengers to the active site.  

 
13. The drug which binds to receptor site and 

stops communication process of cell is called 
_______. 

 (A) antagonists  (B) agonists  
 (C) target  (D) enzyme 
  
 
 
14. Heroin is a diacetyl derivative of _______. 
 (A) cocaine (B) morphine 
 (C) caffeine (D) nicotine 
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15. When salicylic acid is treated with acetic 
anhydride, _______ is obtained.  

  [DCE 2002] 
 (A) aspirin (B) paracetamol 
 (C) salol (D) benzoic acid 
 
16. The molecular formula of aspirin is _______. 
 (A) C8H8O3 (B) C9H8O4 

 (C) C9H10O4 (D) C9H8O3   
 
17. Which of the following analgesics is NOT 

habit-forming? 
 (A) Morphine   
 (B) Methyl salicylate 
  (C) Codein  
 (D) Heroin 
 
18.  Which statement about aspirin is NOT true?  

[NCERT Exemplar] 
 (A)  Aspirin belongs to narcotic analgesics.  
 (B)  It is effective in relieving pain.  
 (C) It has anti-blood clotting action.  
 (D)  It is a neurologically active drug. 
 
19. Substance used for bringing down the 

temperature in high fever are called _______.  
 [DCE 2002; AIEEE 2005] 

 (A) pyretics (B) antipyretics 
 (C) antibiotics (D) antiseptics  
 
20. Aspirin is _______.  

[AMU (Aligarh) 1985, BHU 1998, 2005] 
 (A) antibiotic (B) antipyretic 
 (C) sedative (D) psychedelic  
 
21.  The CORRECT structure of the drug 

paracetamol is _______.       [DCE 2001] 
 
 
 (A)  (B)   
 
 
 
 
 
 (C)  (D)  
 
 
 
 
 
22. Tranquilizers are substances used for the 

treatment of _______.      [Kerala PMT 2002] 
 (A) cancer  
 (B) AIDS 
 (C) mental diseases 
 (D) physical disorders  

23. The structure of serotonin is _______. 
 
 (A)      
 
 
  
 
 
  
 (B) 
  
 
 
 
 
 (C) 
 
 
 
 
 
 
 (D)  
 
   
24. Which of the following is NOT TRUE? 
 (A) Noradrenaline is a neurotransmitter. 
 (B) Noradrenaline can affect the mood of a 

person. 
 (C) Low levels of noradrenaline result in 

depression.  
 (D) Phenelzine decreases the level of 

noradrenaline.  
25. Tranquilizers do NOT reduce _______. 
 (A) mental tension  
 (B) mania (disorder of mood) 
 (C) feeling of discomfort 
 (D) calmness   
26. The molecular formula of meprobamate is 

_______. 
 (A) C9H18N2O4 (B) C16H14N3OCl 
 (C) C9H13N3O (D) C8H12N2    
27.  Which of the following statements is 

CORRECT?                    [NCERT Exemplar] 
 (A)  Some tranquilizers function by  

inhibiting the enzymes which catalyse 
the degradation of noradrenaline.  

 (B)  Tranquilizers are narcotic drugs.  
 (C)  Tranquilizers are chemical compounds 

that do not affect the message transfer 
from nerve to receptor.  

 (D)  Tranquilizers are chemical compounds 
that can relieve pain and fever. 
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28. Which of the following is NOT the side effect 
of tranquilizers? 

 (A) Headache (B) Weight gain 
 (C) Blurring of vision (D) Fatigue 
 
29. Barbiturates are the drugs which control 

_______. 
 (A) hypertension  
 (B) depression 
 (C) bleeding  
 (D) both (A) and (B) 
 
30. Tranquilizers which do NOT produce sleep 

are called _______. 
 (A) hypnotics (B) non-hypnotics 
 (C) narcotics (D) non-narcotics   
31. The compound represented by the following 

structure is _______. 
 
 
 
 
 
 
 
 (A) membutal (B) seconal 
 (C) iproniazid (D) valium  
 
32. Which of the following is NOT a tranquilizer?  
 (A) Amytal (B) Seconal 
 (C) Equanil (D) Analgin   
33. Which of the following is NOT an antimicrobial?  
 (A) Antibiotic (B) Antiseptic 
 (C) Disinfectant (D) Analgesic 
 
34. Salvarsan is arsenic containing drug which 

was first used for the treatment of _______. 
 [NCERT Exemplar] 

 (A) syphilis (B)  typhoid 
 (C)  meningitis  (D)  dysentry 
 
35. The linkage present in salvarsan is _______. 
 (A)  N = N  (B)  As = As  
 (C) S  S  (D)  O  O    
 
36. Paul Ehrlich was awarded Nobel prize in 1908 

for the discovery of _______. 
 (A) arsphenamine (B) seconal 
 (C) ofloxacin (D) bithional  
 
37. Who among the following scientists synthesized 

Prontosil in 1932?    [Assam CEE 2015] 
 (A) H.W. Flory 
 (B) Paul Ehrlich 
 (C) Alexander Fleming  
 (D) Kekule 

38. The antibacterial activity of prontosil is due to 
_______. 

 (A) benzene  sulphonic acid  
 (B) p-amino benzene sulphonic acid 
 (C) p-amino benzene sulphonamide 
 (D) p-methoxy benzene sulphonamide  
 
39. Which of the following has/have only one 

benzene ring in its structure? 
 (A) Salvarsan (B) Sulphapyridine 
 (C) Sulphanilamide (D) All of these 
 
40. The molecular formula of sulphapyridine is 

_______. 
 (A) C11H11N3O2S (B) C11H10N2O2S 
 (C) C12H13N5O2S (D) C12H12N4O2S  
 
41. Which of the following is the CORRECT 

structure of sulphapyridine? 
 [TS EAMCET (Engg.) 2015] 

 (A)  
 
 
 
 
 
 (B) 
 
 
 
 
 
 (C) 
 
 
 (D)  
 
 
42. The first antibiotic produced was _______. 
 (A) erythromycin  
 (B) penicillin  
 (C) tetracycline  
 (D) chloramphenicol  
 
43. The structure given below is known as 

_______. [Kerala (Med.) 2003] 
                             
 
 
 
 
 
 
  
 (A) Penicillin F (B) Penicillin G 
 (C) Penicillin K (D) Ampicillin 
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44. The R group present in penicillin V is ______. 
 (A) CH3  CH2  CH = CH  CH2  
 (B) CH3  (CH2)6  
 (C) C6H5  O  CH2    
 (D) C6H5  CH  
               | 
              NH2  
45. Amoxycillin is semi-synthetic modification of 

_______.         [Pb. PMT 1998] 
 (A) penicillin (B) streptomycin 
 (C) tetracycline (D) chloroamphenicol   
46. Which one of the following is known as broad 

spectrum antibiotic?     
       [BHU 1987; AMU (Aligarh) 1992; 

Haryana CET 1999; Pb. CET 2001] 
 (A) Streptomycin (B) Serotonin  
 (C) Chloramphenicol (D) Penicillin G  
47. Assertion: Vancomycin is a narrow spectrum 

antibiotic. 
 Reason:  Vancomycin is effective against a 

wide range of Gram-positive and 
Gram-negative bacteria. 

 (A) Assertion and Reason are true. Reason is 
a correct explanation of Assertion. 

(B) Assertion and Reason are true. Reason is 
not a correct explanation of Assertion. 

(C) Assertion is true. Reason is false. 
(D) Assertion is false. Reason is true.   

48.  A narrow spectrum antibiotic is active against 
_________. [NCERT Exemplar] 

 (A) Gram positive or Gram negative bacteria  
 (B)  Gram negative bacteria only  
 (C)  single organism or one disease  
 (D)  both Gram positive and Gram negative 

bacteria  
49. Limited spectrum antibiotics are _______. 
 (A) effective against a single organism or 

disease 
 (B) effective against Gram positive bacteria 

only 
 (C) effective against Gram negative bacteria 

only 
 (D) effective against either Gram positive or 

Gram negative bacteria  
50. Tetracycline is a/an _______. 
 (A) disinfectant (B) antiseptic 
 (C) antibiotic (D) analgesic  
51. Which of the following antibiotics has 

inhibitory effect on microbes (bacteria)? 
 (A) Ofloxacin (B) Penicillin 
 (C) Aminoglycosides (D) Erythromycin 

52. Which of the following is INCORRECT? 
 (A) Penicillin   bactericidal 
 (B) Ofloxacin   bacteriostatic 
 (C) Chloramphenicol   bacteriostatic 
 (D) Aminoglycosides bactericidal 
 
53. Chloramphenicol is used in the treatment of 

_______. 
 (A) typhoid (B) rheumatic fever 
 (C) headache (D) bronchitis 
 
54. The number of OH groups in 

chloramphenicol is _______. 
 (A) 1 (B) 2 
 (C) 3 (D) 4  
 
55. Which of the following is FALSE about 

antiseptics? 
 (A) Antiseptics prevent the wound from 

infection.  
 (B) Antiseptics do not heal the wound. 
 (C) They are not harmful to living tissue. 
 (D) They stop the growth of bacteria but 

they cannot kill bacteria.  
 
56. Antiseptics are mixed with _______. 
 (A) deodorants (B) face powders 
 (C) breath purifiers (D) all of these 
 
57. Antiseptic chloroxylenol is _______.                    

[KCET 2005] 
 (A) 4-Chloro-3,5-dimethylphenol    
 (B) 3-Chloro-4,5-dimethylphenol 
 (C) 4-Chloro-2,5-dimethylphenol   
 (D) 5-Chloro-3,4-dimethylphenol         
 
58. Dettol is a mixture of _______.  [BCECE 2015] 
 (A) terpineol and bithional 
 (B) chloroxylenol and bithional 
 (C) chloroxylenol and terpineol 
 (D) phenol and iodine    
        
59. Which of the following is NOT an antiseptic?  
 (A) Tincture iodine (B) Dettol 
 (C) Gammexane (D) Furacin 
 
60. Bithional is generally added to the soaps as an 

additive to function as a/an _______. 
[AIPMT 2015] 

 (A) softener (B) dryer 
 (C) buffering agent (D) antiseptic 
 
61. The molecular formula of bithional is _______. 
 (A) C8H9ClO (B) C10H18O 
 (C) C12H6Cl4O2S (D) C12H7Cl3O2S  
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62. Which of the following is used as a weak 
antiseptic for eyes? 

 (A) Tincture of iodine 
 (B) Dilute solution of dettol 
 (C) Iodoform 
 (D) Dilute aqueous solution of boric acid 
 
63. Which is used as a disinfectant? 
 (A) Paracetamol  (B) Soframycin  
 (C) Phenol (D) Streptomycin   
64. Disinfectants are NOT used in _______.  
 (A) public health sanitation  
 (B) water treatment 
 (C) sterilisation of instruments 
 (D) mouthwash   
65. Sulphur dioxide in low concentration is used 

as a/an _______. 
 (A) insecticide (B) antiseptic 
 (C) antibiotic (D) disinfectant 
 
66. The structure of thymol is _______. 
 (A)   (B)   
 
 
  
 
 
 (C)  (D) 
 
 
  
67. Estrogen and progesterone are _______. 
 (A) lipids (B) vitamins 
 (C) hormones (D) amino acids 
 
68. The synthetic progesterone derivative is _____. 
 (A)  novestrol  (B) ethynylestradiol 
 (C) norethindrone  (D) estrogen  
69.  Which is the CORRECT statement about birth 

control pills?                   [NCERT Exemplar] 
 (A)  Contain estrogen only.  
 (B)  Contain progesterone only.  

 (C)  Contain a mixture of estrogen and 
progesterone derivatives.  

 (D) Progesterone enhances ovulation.  
70. Hyperacidity can result in _______. 
 (A) acid indigestion  
 (B) heart burn 
 (C) irritation or pain of gastric ulcers 
 (D) all of these 
 
71. Which of the following is NOT an antacid? 
 (A) Sodium hydrogencarbonate 
 (B) Aluminium hydroxide 

 (C) Magnesium hydroxide  
 (D) Sodium chloride 
 
72. Which of the following is NOT TRUE? 
 (A) Antacids control the symptoms of 

hyperacidity. 
 (B) Antacids can treat the cause of 

hyperacidity. 
 (C) During digestion of food, hydrochloric 

acid is secreted in the stomach. 
 (D) Baking soda is used as an antacid. 
 
73. Which of the following is FALSE? 
 (A) Histamine stimulates the secretion of 

hydrochloric acid and pepsin in stomach. 
 (B) Histamine is a potent vasodilator. 
 (C) Antihistamine drugs prevent the allergic 

reactions. 
 (D) Antihistamine drugs do not compete 

with histamine in binding with receptors 
in stomach wall. 

 
74. The structure of histamine is _______. 
 (A)  (B)   
  
 
  
 (C)  (D)   
 
 
  
75. The structure of dimetapp is _______. 
 (A)     
 
 
 
 
 
 
 (B) 
 
 
 
 
 
 
 (C)     
 
 
 
    
 
 (D)  
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76. Food additives _______. 
 (A) make food more palatable 
 (B) are of different types like antioxidants, 

stabilizing agents, preservatives, etc. 
 (C) increase the shelf life of food 
 (D) all of these    
77. Food can be preserved by addition of heat 

because _______. 
 (A) at high temperature, micro-organisms 

are killed. 
 (B) at high temperature, micro-organisms 

are more active. 
 (C) at high temperature food is completely 

dry. 
 (D) at high temperature food cannot undergo 

rancidification.  
 
78. Canning means _______. 
 (A) freeze drying 
 (B) preservation by adding heat 
 (C) preservation by adding salt 
 (D) irradiation by γ-rays   
79. Preservation by removal of water includes 

_______. 
 (A) refrigeration (B) freezing 
 (C) dehydrofreezing (D) freeze drying   
80. In the preservation of food, sun drying is 

carried to remove _______ from food.  
 (A) micro-organisms (B) enzymes 
 (C) water (D) oxidant  
 
81. Common salt brings about preservation of 

food by the phenomenon of _______. 
 (A) diffusion (B) osmosis 
 (C) dissolution (D) dehydration  
 
82. Physical methods used in the preservation of 

food do NOT include _______. 
 (A) preservation by addition or removal of heat 
 (B) preservation by removal of water 
 (C) preservation by irradiation 
 (D) salting   
83. Food preservative which is metabolized to 

hippuric acid and excreted in the urine is 
_______. 

 (A) sodium benzoate (B) sorbic acid 
 (C) propionic acid (D) vinegar  
84. Which of the following is useful as a food 

preservative?        [GUJ CET 2014] 
 (A) Salts of sorbic acid   
 (B) Sucralose 

 (C) Ascorbic acid  
 (D) Citric acid  
 
85. Natural sweetener is _______. 
 (A) sucralose  (B) alitame 
 (C) dihydrochalcone (D) sucrose  
 
86. Molecular formula of saccharin is _______. 
 (A) C7H6O3NS (B) C7H5O2NS 
 (C) C7H5O3NS (D) C9H7O5NS  
 
87. Which synthetic sweetener is 100 times 

sweeter than cane sugar? 
 (A) Aspartame  (B) Saccharin  
 (C) Sucralose  (D) Alitame  
 
88. Which one of the following sweetening agents 

is almost 550 times sweeter than sugar? 
 [Assam CEE 2015] 

 (A) Aspartame 
 (B) Alitame 
 (C) ortho-Sulphobenzimide 
 (D) Sucralose 
 
89. Aspartame is _______. 
 (A) methyl ester of aspartic acid 
 (B) ethyl ester of aspartic acid 
 (C) dipeptide of aspartic acid and 

phenylalanine 
 (D) methyl ester of dipeptide formed from 

aspartic acid and phenylalanine  
 
90. Artificial sweetener which is stable under cold 

conditions only is ________.  [AIPMT 2014] 
 (A) saccharine (B) sucrulose 
 (C) aspartame (D) alitame  
 
91. Sucralose is ____ chloro derivative of sucrose. 
 (A) mono   (B) di  
 (C) tri   (D) tetra  
 
92. Which low calorie sweetener has such a high 

sweetness that it becomes difficult to control 
the sweetness of food? 

 (A) Sucralose  (B) Alitame 
 (C) Aspartame  (D) Sucrose  
 
93. Which of the following chemicals can be 

added for sweetening of food items at cooking 
temperature and does NOT provide calories?  

  [NCERT Exemplar] 
 (A)  Sucrose (B)  Glucose  
 (C)  Aspartame  (D)  Sucralose 
 
94. Butylated hydroxyl toluene as a food additive 

acts as _______.      [KCET 2014] 
 (A) antioxidant  (B) flavouring agent  
 (C) colouring agent  (D) emulsifier 

Chemicals in food16.4 
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95. Oils and fats are stored by addition of BHA 
and BHT because they prevent _______. 

 (A) saponification  
 (B) reduction 
 (C) rancidification  
 (D) hydration 
 
96. The structure of butylated hydroxy toluene is 

_______. 
 
 (A)      
 
 
    
 
 (B) 
 
 
 
 
 
 
 
 (C)     
 
 
 
 
 
   
 (D)  
 
 
 
  
 
97. The structure of BHA is _______. 
 
 
 (A)     
 
 
 
 
 
 
 (B) 
 
 
 
 
 
 

 
 (C) 
 
 
 
 
 
 
 (D) 
 
 
 
 
 
98. Which of the following is used as an 

antioxidant in food products? 
 (A) Saccharin   
 (B) Butylated hydroxy anisole 
 (C) Glucose  
 (D) Maltose  
 
99. Sulphur dioxide, sulphites and bisulphites are 

added to _______ as food additives. 
 (A) snack foods 
 (B) baked food 
 (C) cereals 
 (D) wines, sugar syrups and pickles  
 
 
 
100. Which of the following acid CANNOT be 

used for making soaps?    [MP PET 1989, 94] 
 (A) Palmitic acid (B) Stearic acid 
 (C) Oleic acid (D) Benzoic acid   
 
101. The structure of sodium palmitate is _______.  
      
  
 (A) 
  
 
 (B) 
   
 
 (C)    
      
 (D)  
  
102. Which of the following represents soap? 

[DCE 2004] 
 (A) 17 35C H COOK   

 (B) 17 35C H COOH  

 (C) 15 31C H COOH   
 (D) (C17H35COO)2Ca  
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103. Hydrolysis of oil by caustic alkali is called 
_______.         [MP PMT 1988] 

 (A) esterification (B) saponification 
 (C) acetylation (D) carboxylation  
 
104. Assertion: After saponification, common salt 

(NaCl) is added to precipitate the 
soap. 

 Reason: Addition of NaCl decreases the 
solubility of soap in aqueous 
solution. 

 (A) Assertion and Reason are true. Reason is 
a correct explanation of Assertion. 

(B) Assertion and Reason are true. Reason is 
not a correct explanation of Assertion. 

(C) Assertion is true. Reason is false. 
(D) Assertion is false. Reason is true. 

 
105. The structure of glycerol is _______. 
 (A)  (B)   
 
 
 
  
 
 
 (C)  (D) 
 
 
   
106. Which of the following is NOT TRUE? 
 (A) Sodium soaps are softer to the skin than 

potassium soaps. 
 (B) Toilet soaps used for washing purpose 

are sodium soaps. 
 (C) Glycerol is water soluble. 
 (D) Soap granules are minute dried soap 

bubbles. 
 
107. The type of soap prepared by dissolving soap 

in ethanol and then removing the excess 
solvent by evaporation is _______. 

 (A) shaving soap  
 (B) transparent soap  
 (C) scouring soap  
 (D) laundry soap 
 
108.  Glycerol is added to soap. It functions 

_______.   [NCERT Exemplar] 
 (A) as a filler   
 (B) to increase leathering  
 (C) to prevent rapid drying  
 (D) to make soap granules 

109.  Which of the following enhances lathering 
property of soap?            [NCERT Exemplar] 

 (A)  Sodium carbonate 
 (B) Sodium rosinate  
 (C) Sodium stearate  
 (D) Trisodium phosphate 
 
110. Which of the following is used as a scouring 

agent in soap powders? 
 (A) Sodium carbonate 
 (B) Glycerol 
 (C) Borax 
 (D) Powdered pumice 
 
111. _______ is a bleaching agent and produces 

whiteness. 
 (A) Sodium benzoate   
 (B) Salicylate 
 (C) Sodium perborate  
 (D) Sodium butyrate  
  
112. Detergents can be classified into _______ 

classes. 
 (A) 3   (B) 4  
 (C) 5   (D) 6 
 
113. Which of the following represents a synthetic 

detergent? 
 (A) 15 31C H COOK   

 (B) 3 2 16CH [CH ] COONa  

 
 (C) 12 25C H                    3SO Na  

 
 (D) CH2(OH)CH(OH)CH2(OH)     
  
114. Lauryl alcohol is represented by _______. 
 (A) CH3  ( CH2 )6CH2OH  
 (B) CH3  ( CH2 )10CH2OH 
 (C) CH3  ( CH2 )12CH2OH  
 (D) CH3  ( CH2 )14CH2OH  
 
115. The sodium laurylsulphate is _______. 

 [Assam CEE 2015] 
 (A) an anionic detergent 
 (B) a cationic detergent 
 (C) a non-ionic detergent 
 (D) all of these  
 
116. Which of the following class of cleansing 

agents is used as germicide? 
 (A) Cationic detergents 
 (B) Anionic detergents  
 (C) Non-ionic detergents 
 (D) Soaps 
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117. The structure of cetyltrimethyl ammonium 
chloride is _______. 

 
 (A)     
 
 
   
 
 (B) 
 
 
 
   
 
 (C)     
 
 
 
 
  
 
 (D)  
 
 
 
      
118. The anion NOT present in cationic detergent 

is _______. 
 (A) chloride (B) bromide 
 (C) acetate (D) sulphate 
 
119.  Polyethyleneglycols are used in the 

preparation of which type of detergents? 
 [NCERT Exemplar] 

 (A)  Cationic detergents 
 (B)  Anionic detergents  
 (C) Non-ionic detergents  
 (D) Soaps 
  
120.  Which of the following is an example of liquid 

dishwashing detergent?  [NCERT Exemplar] 
 (A)    CH3(CH2)10—CH2OSO3

– Na+ 

  
 (B) 
   
 

 (C)                            +
3SO Na  

  
 
 (D)  
 

 

 

121.  Which among the following detergents is   
non-ionic in character?          [MH CET 2015] 

 (A)  Sodium laurylsulphate  
 (B)  Pentaerythrityl stearate 
 (C)  Cetyltrimethyl ammonium chloride  
 (D)  Sodium n-dodecylbenzenesulphonate 
 
122. The highlighted part (X) in the following 

structure is _______ . 
 
 
 
 
  
 (A) hydrophilic and polar 
 (B) hydrophilic and non-polar 
 (C) hydrophobic and polar 
 (D) hydrophobic and non-polar 
 
123.  Which of the following statement is TRUE? 
 (A) Soaps and detergents both are used only 

in soft water. 
 (B) Soaps and detergents both are used in 

soft as well as hard water. 
 (C) Soap is used only in soft water while 

detergent can be used in soft as well as 
hard water. 

 (D) Detergent is used only in soft water while 
soap is used in soft and hard water. 

 
  
124. Assertion: Chemical messengers are the 

chemicals which carry different 
messages in the body between 
neurons and muscles.  

 Reason: Chemical messengers enter the cell 
through receptor. 

 (A) Assertion and Reason are true. Reason is 
a correct explanation of Assertion. 

(B) Assertion and Reason are true. Reason is 
not a correct explanation of Assertion. 

(C) Assertion is true. Reason is false. 
(D) Assertion is false. Reason is true. 

 
125. Paracetamol is _______.    [KCET 1997] 
 (A) both antipyretic and analgesic 
 (B) analgesic 
 (C) antipyretic  
 (D) anti-inflammatory  
 
126. A substance which can act as both antiseptic 

as well as disinfectant is _______. 
 [MGIMS Wardha 2001] 

 (A) aspirin (B) chloroxylenol 
 (C) bithional  (D) phenol 
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127. The chemical used for sterilization of water in 
water supply system of cities is _______. 

 (A) chlorine  
 (B) sulphur dioxide 
 (C) potassium permanganate 
 (D) DDT 
 
128. The structure of analgin is _______. 
 (A)     
 
 
 
 
 
 
 
 
 
 (B) 
 
 
 
  
  
 
 
 
 (C) 
 
  
 
      
 
 (D) 
 
 
 
  
 
 
129. Which of the following is an analgesic? 
       [NEET P-I 2016] 
 (A) Streptomycin (B) Chloromycetin 
 (C) Novalgin (D) Penicillin 
  
130. The structure of ibuprofen is _______. 
 (A)  (B)  
 
 
 
 
 
 
 
 

 (C)  (D)   
 
 
 
 
 
 
 
 
 
 
 
131. The structure of naproxen is _______. 
 
 
 (A)     
 
 
  
 (B) 
 
 
 
 
 
 
 (C)     
 
 
 
   
 
 
 
 (D) 
 
 
132. The molecular formula of norethindrone is 

_______. 
 (A) C20H26O (B) C20H30O2 

 (C) C20H26O2 (D)  C19H24O2   
133. Novestrol contains _______ group. 
 
 (A)  C  C  (B)   
 
 
 
 (C)  NH2 (D) 
 
134. Which of the following is an analgesic ? 

[MHT CET 2016] 

 (A) Ofloxacin (B) Penicillin 

 (C) Aminoglycosides (D) Paracetamol 

– C  OH

O

– C  NH2

O

CH  COOH

CH3

H3CO

H3CO CH  COOH

CH3

HO CH  COOH

CH3

CH  COOH

CH3

HO

CH2 COOH 

CH2 

CH

H3C CH3 

CH2 COOH

CH

H3C CH3

CHCOOH
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CH

H3C CH3

CH3 CH3

CH  COOH
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CH
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H 
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H
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135. The element detection tests of cimetidine will 
be positive for _______. 

 (A) C, H, N and O  
 (B) C, H, N and S 
 (C) C, H, and N   
 (D) C, H and O  
 
136. Which of the following compunds is NOT an 

antacid?   [JEE (MAIN) 2015] 
 (A) Aluminium hydroxide 
 (B) Cimetidine 
 (C) Phenelzine 
 (D) Ranitidine 
 
137.  The compound that causes general 

antidepressant action on the central nervous 
system belongs to the class of ________.  

[NCERT Exemplar] 
 (A) analgesics   
 (B) tranquilizers  
 (C) narcotic analgesics   
 (D) antihistamines 
 
138. Triprolidine is a/an _______. 
 (A) antimalarial  
 (B) antihistamine 
 (C) tranquilizer  
 (D) disinfectant 
 
139. Equanil is _______.        [NCERT Exemplar] 
 (A) artificial sweetener  
 (B) tranquilizer  
 (C) antihistamine 
 (D)  antifertility drug 
 
140. The functional group NOT present in 

polyglycol stearate is an _______ group. 
 (A) ester (B) ether 
 (C) alcohol (D) amine 
 
141. The structure of sodium n-dodecyl benzene 

sulphonate is _______. 
 
  
 (A)  
 
 
 
 (B)  
 
 
 
 
 

 (C)  
 
 
  
  
 (D) 
 
 
  
142. Which of the following statements is 

INCORRECT? 
 (A) Antipyretics are substances which are 

used to reduce the body temperature. 
 (B) Analgesics are substances which are 

used to relieve pain. 
 (C) Antiseptics and disinfectants can be 

used for the same purposes. 
 (D) Antiseptics can be safely applied on 

living beings whereas disinfectants are 
not safe to apply.  

143. Which of the following terms means pain 
killing? 

 (A) Antibiotic (B) Analgesic 
 (C) Antipyretic (D) Disinfectant   
144. Veronal, a barbiturate drug is used as a/an  

_______. 
 (A) anaesthetic (B) hypnotic 
 (C) antiseptic (D) disinfectant   
145. Which of the following is a hypnotic drug? 
 (A) Luminal  (B) Naproxen 
 (C) Ibuprofen (D) Primaquine  
146. The drug chlordiazepoxide belong to the class 

of _______. 
 (A) tranquilizer (B) hypnotic 
 (C) analgesic (D) antipyretic  
147. Which of the following is employed as 

tranquilizer?     [KCET 2016] 
 (A) Equanil  (B) Naproxen 
 (C) Tetracycline (D) Dettol  
148. Which among the following is a tranquilizer?                       

[MH CET 2015] 
 (A) Aspirin   
 (B)  Valium  
 (C)  Penicillin   
 (D)  Sulphanilamide  
149. The anti-infecting agents which are applied 

locally on skin, wounds are called _______. 
 (A) analgesics  
 (B) disinfectants 
 (C) antiseptics  
 (D) anti-inflammatory 

3SO Na+

CH3  ( CH2 )10 CH3 

CH2  ( CH2 )10 CH3 

3SO Na   

3SO Na+

CH2  ( CH2 )10CH3

CH2  ( CH2 )11 3SO Na 
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150. Tincture iodine is a/an _______. 
 (A) antiseptic (B) disinfectant 
 (C) analgesic (D) antipyretic  
 
151. The chemical substances that normalises the 

pH value of stomach are called as _______. 
 (A) antacids (B) antipyretics 
 (C) analgesics (D) antibiotics  
 
152. Assertion: Brompheniramine is an 

antihistamine. 
 Reason: Brompheniramine enhances the 

interaction of histamine with the 
receptors present in the stomach 
wall. 

(A) Assertion and Reason are true. Reason is 
a correct explanation of Assertion. 

(B) Assertion and Reason are true. Reason is 
not a correct explanation of Assertion. 

(C) Assertion is true. Reason is false. 
(D) Assertion is false. Reason is true. 

 
153. To which of the following classes of organic 

compounds does soaps belong?  
 [B.H.U. 1979] 

 (A) Esters 
 (B) Amines 
 (C) Salts of organic acids 
 (D) Aldehydes  
 
154. Assertion: Aspirin is used in prevention of 

heart attacks. 
 Reason: It has anti-blood clotting action. 

 (A) Assertion and Reason are true. Reason is 
a correct explanation of Assertion. 

(B) Assertion and Reason are true. Reason is 
not a correct explanation of Assertion. 

(C) Assertion is true. Reason is false. 
(D) Assertion is false. Reason is true. 

 
155. Morphine is a/an _______. 
 (A) anaesthetic (B) analgesic 
 (C) antiseptic (D) antibiotics  
 
156. The chemical substances used to relieve or 

reduce the stress and anxiety leading to 
calmness are called _______. 

 (A) tranquilizers (B) antipyretics 
 (C) analgesics (D) narcotics  

157. Which one is an antibiotic?  
 (A) Aspirin (B) Dysidazirine 
 (C) Chloroquine (D) Dimetapp 
 
158. Which of the following is used as an 

antibiotic?                               [Pb. CET 2002] 
 (A) Ofloxacin (B) Paracetamol 
 (C) Ibuprofen (D) Seldane 
 
159. Arsenic drugs are mainly used in the treatment 

of _______.                    [AIIMS 1992] 
 (A) jaundice (B) typhoid 
 (C) syphilis (D) cholera  
  
160. Food additives do NOT include _______. 
 (A) flour improvers  
 (B) antistaling agents 
 (C) nutritional supplements  
 (D) cleansing agents  
  
161. Which of the following will NOT enhance 

nutritional value of food? 
[NCERT Exemplar] 

 (A)  Minerals   
 (B) Artificial sweeteners  
 (C)  Vitamins  
 (D)  Amino acids 
 
162. What is FALSE about saccharin? 
 (A) It is an artificial sweetening agent. 
  (B) It is more sweet than sucrose.  
 (C) It is used by diabetic patients.  
 (D) It is used as food preservative.   
 
163. The number of N and S-atoms present in 

saccharin are _______ respectively. 
 (A) 1,1 (B) 4,4 
 (C) 3,3 (D) 2,2 
 
164. Identify the antioxidant used in foods.  
                  [AP EAMCET (Engg.) 2016] 
 (A) Aspartame  
 (B) Sodium benzoate  
 (C) Ortho-sulphobenzimide  
 (D) Butylated hydroxy toluene  
 
165.   Compound which is added to soap to impart 

antiseptic properties is __________. 
[NCERT Exemplar] 

 (A) sodium laurylsulphate  
 (B)  sodium dodecylbenzenesulphonate 
 (C)  rosin  
 (D)  bithional 
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166. Butylated hydroxy anisole is _______ . 
        [MHT CET 2016] 
 (A) an antioxidant  
 (B) cleansing agent 
 (C) disinfectant   
 (D) an antihistamine  
 
167. Detergents used in toothpastes are _______. 
 (A) non-ionic detergents   
 (B) anionic detergents 
 (C) cationic detergents  
 (D) both (A) and (B)  
 
168. Fat is _______.        [PET 1987] 
 (A) fatty acid (B) soap 
 (C) glycerol (D) ester 
 
169. _______ is used to treat insomnia. 
 (A) Ibuprofen  (B) Valium 
 (C) Paracetamol (D) Erythromycin 
 
170. Sulphonamides act as _______. 
 (A) hypnotics (B) antidepressants 
 (C) antimicrobials (D) antiseptics 
 
171. Which one is an anti-histamine? 
 (A) Chloramphenicol  
 (B) Benadryl 
 (C) Norethindrone  
 (D) Chloroquine 
 
172. _______ is bacteriostatic antibiotic. 
 (A) Tetracycline 
 (B) Penicillin 
 (C) Ofloxacin 
 (D) Aminoglycosides 
 
173. Which statement is FALSE?  

       [CBSE PMT 1994] 
 (A) Some disinfectants can be used as 

antiseptics at low concentration. 
 (B) Sulphadiazine is a synthetic antibacterial. 
 (C) Ampicillin is a natural antibiotic. 
 (D) Aspirin is analgesic and antipyretic. 
 
174. Which of the following is used as an 

antiseptic?              [MGIMS (Wardha) 2001] 
 (A) Phenol  
 (B) Benzaldehyde 
 (C) Benzylamine      
 (D) Ofloxacin          

175.  Which of the following statements is NOT 
CORRECT?                    [NCERT Exemplar] 

  (A)  Some antiseptics can be added to soaps.  
 (B) Dilute solutions of some disinfectants         

can be used as antiseptic.  
 (C)  Disinfectants are antimicrobial drugs.  
 (D)  Antiseptic medicines can be ingested. 
 
176. Antiseptics and disinfectants either kill or 

prevent growth of micro-organisms. Identify 
which of the following statements is NOT 
TRUE about antiseptics.    [NEET 2013] 

 (A) A 0.2% solution of phenol is an 
antiseptic while 1% solution acts as a 
disinfectant. 

 (B) Chlorine and iodine are used as strong 
disinfectants. 

 (C) Dilute solutions of boric acid and 
hydrogen peroxide are strong 
antiseptics. 

 (D) Disinfectants harm the living tissues. 
 
177. Which of the following drugs is an antifertility 

drug? 
 (A) Phenelzine 
 (B) Iproniazid   
 (C) Norethindrone 
 (D) Chlordiazepoxide 
 
178. _______ is NOT used as an antihistamine 

drug. 
 (A) Ranitidine (B) Terfenadine 
 (C) Brompheniramine (D) Analgin  
 
179. Which of the following drugs is antipyretic?  
 (A) Luminal (B) Phenacetin 
 (C) Seconal (D) Equanil 
 
180. Assertion: Addition of salt to food controls 

the growth of micro-organisms. 
 Reason: Due to the addition of salt, the 
microbial cells undergo genetic mutation.  
(A) Assertion and Reason are true. Reason is 

a correct explanation of Assertion. 
(B) Assertion and Reason are true. Reason is 

not a correct explanation of Assertion. 
(C) Assertion is true. Reason is false. 
(D) Assertion is false. Reason is true. 
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181. Which of the following is NOT used in the 
preservation of food?  

 (A) Vinegar (B) Sugar 
 (C) Salt (D) Alitame 
 
182. Artificial sweetener which is 600 times 

sweeter than sucrose is _______. 
                  [AP EAMCET (Med.) 2016] 
 (A) Aspartame  (B) Alitame 
 (C) Sucralose  (D) Saccharin 
 
183. Saccharin in very high concentration is _______. 
 (A) bitter in taste (B) extremely sweet 
 (C) sour (D) tasteless  
 
184. Which of the following is an anionic 

detergent?                        [JEE (MAIN) 2016] 
 (A) Sodium stearate 
 (B) Sodium laurylsulphate 
 (C) Cetyltrimethyl ammonium bromide 
 (D) Glyceryl oleate 
 
185.  Match the detergents given in column I with 

their uses given in column II. 
  

 Column I  Column II 

i. Cetyltrimethyl 
ammonium bromide 

a. Dishwashing 
liquids 

ii. Sodium dodecyl 
benzenesulphonate 

b. Hair conditioners 

iii. Polyglycol stearate c. Toothpastes 

  d. Laundry soaps 
 
 (A) (i) – (a), (ii)  (d), (iii)  (b) 

 (B) (i) – (b), (ii)  (c), (iii)  (a) 

 (C) (i) – (d), (ii)  (a), (iii)  (c) 

 (D) (i) – (b), (ii)  (a), (iii)  (d) 
 
186. What is the combining ratio of glycerol and 

fatty acids when they combine to form 
triglyceride?      [MHT CET 2016] 

 (A) 3 : 4  (B) 3 : 2  
 (C) 1 : 3  (D) 1 : 2 
 
187. The reaction of sunflower oil with NaOH can 

be called _______.                [BCECE 2014] 
 (A) cracking  
 (B) saponification 
 (C) polymerization  
 (D) esterification 

188.   
 
 
 
 
 
 The above drug (I) is an example of _______.  

[TS EAMCET (Med.) 2015] 
 (A) antacid (B) analgesic 
 (C) antidepressant (D) antiseptic 
 
189. To prepare 183.6 g of sodium stearate (soap), 

_______ mol of glyceryl ester of stearic acid 
(fat) is required, assuming 100% yield. 
(Molecular weight of sodium stearate is 306 
g/mol) 

 (A) 0.2 (B) 0.3  
 (C) 0.4 (D) 0.6 
 
190. Match the following: 
 

 Column I  Column II 
i. Prostaglandins a. Causes allergic 

response to pollens. 
ii. Noradrenaline b. Stimulates 

inflammation in the 
tissue and causes pain. 

iii. Histamine c. Plays a role in mood 
changes. 

 
 (A) (i) – (b), (ii) – (c), (iii) – (a) 
 (B) (i) – (b), (ii) – (a), (iii) – (c) 
 (C) (i) – (c), (ii) – (a), (iii) – (b) 
 (D) (i) – (a), (ii) – (b), (iii) – (c) 
 
191. Which of the following a heterocyclic 

compound? 
 (A) Chloroxylenol 
 (B) Sulphanilamide 
 (C) Iproniazid 
 (D) Chloramphenicol  
 
192. Which of the following is a common antacid? 
 (A) NaOH  
 (B) KOH  
 (C) Mg(OH)2   
 (D) HCl 
 
193. The polar head of soap is _______. 
 (A) Na+  (B) H+  
 
 
 (C)  (D)  

N

O = C – NHNHCH(CH3)2 

Drug (I) 

– C  O Na+

O

– C  OH

O
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 1. (D) 2. (B)  3. (C)  4. (C)  5. (D)  6. (B)  7. (A)  8. (A)  9. (C) 10. (D) 
 11. (B)  12. (C)  13. (A)  14. (B)  15. (A)  16. (B)  17. (B)  18. (A)  19. (B) 20. (B) 
 21. (B) 22. (C)  23. (B)  24. (D)  25. (D)  26. (A)  27. (A)  28. (D)  29. (D) 30. (B) 
 31. (B) 32. (D)  33. (D)  34. (A)  35. (B)   36. (A)  37. (B)  38. (C)  39. (C)  40. (A) 
 41. (B)  42. (B)  43. (B) 44. (C) 45. (A)  46. (C)  47. (D)  48. (A)  49. (A)  50. (C)  
 51. (D) 52. (B)  53.  (A)  54. (B)  55. (D)  56. (D)  57. (A)  58. (C)  59. (C)  60. (D) 
 61. (C)  62. (D)  63. (C)  64. (D)  65. (D)  66. (C)  67. (C)  68. (C)  69. (C)  70. (D) 
 71. (D)  72. (B)  73. (D)  74. (B)  75. (C)  76. (D)  77. (A)  78. (B)  79. (D)  80. (C) 
 81. (B)  82. (D) 83. (A)  84. (A)  85. (D)  86. (C)  87. (A)  88. (C)  89. (D)  90. (C) 
 91. (C)  92. (B)  93. (D) 94. (A)  95. (C)  96. (A)  97. (B)  98. (B)  99. (D)  100. (D) 
 101. (A)  102. (A)  103. (B) 104. (A)  105. (C)  106. (A)  107. (B)  108. (C)  109. (B)  110. (D)  
 111. (C)  112. (A)  113. (C)  114. (B)  115. (A)  116. (A)  117. (B)  118. (D)  119. (C)  120. (B) 
 121. (B) 122. (A)  123. (C)  124. (C)  125. (A)  126. (D)  127. (A)  128. (A)  129. (C)  130. (C)  
 131. (B)  132. (C)  133. (A)  134. (D)  135. (B)  136. (C)  137. (B)  138. (B)  139. (B)  140. (D) 
 141. (B)  142. (C)  143. (B)  144. (B)  145. (A)  146. (A)  147. (A)  148. (B)  149. (C)  150. (A)  
 151. (A)  152. (C)  153. (C)  154. (A)  155. (B)  156. (A)  157. (B)  158. (A)  159. (C)  160. (D) 
 161. (B)  162. (D)  163. (A)  164. (D)  165. (D)  166. (A)  167. (B)  168. (D)  169. (B) 170. (C)  
 171. (B)  172. (A)  173. (C)  174. (A)  175. (D)  176. (C)  177. (C)  178. (D)  179. (B)  180. (C) 
 181. (D)  182. (C)  183. (A)  184. (B)  185. (B)  186. (C)  187. (B)  188. (C)  189. (A)  190. (A) 
 191. (C)  192. (C)  193. (C) 
 
    
9. Drug i.e., inhibitor binds to an enzyme by 

interactions like H-bonding, van der Waals 
forces, etc. 

   
 
 
15.   
 
       
17. Methyl salicylate is non-narcotic analgesic 

(i.e., they are not habit forming). Others are 
narcotic analgesics.  

 
18. Aspirin belongs to non-narcotic analgesics.  
 
24. Enzymes which decrease the level of 

noradrenaline are inhibited using 
antidepressant drugs like phenelzine, 
iproniazid, etc., thereby inturn increasing the 
level of noradrenaline. 

 
27. Tranquilizers do not relieve pain. They reduce 

the stress and control the depression and hence 
they are not narcotic drugs. They affect the 
mechanism of the transfer of message from 
nerve to receptor. 

  
32. Analgin is a non-narcotic analgesics. 

41.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
47. Vancomycin is a broad spectrum antibiotic. 
 
52. Ofloxacin is bactericidal antibiotic. 
 
57. 
 
 
 
 
    
 

Answers to MCQs

Hints to MCQs
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58. Dettol, which is used as an antiseptic, is a 
mixture of chloroxylenol and terpineol. 

 
 
 
 
 
 
 
 
     
63. 1% solution of phenol is used as a disinfectant. 
 
69. Birth control pills contain a mixture of 

derivatives of estrogen and progesterone. 
Progesterone suppresses ovulation. 

  
71. Sodium chloride is a neutral salt. It cannot 

neutralize excess acid present in stomach. 
  
72. Antacids cannot treat the cause of hyperacidity. 
 
73. Antihistamine drugs compete with histamine 

in binding with receptors in stomach wall. 
They prevent the interaction between 
histamine and receptors in stomach wall. 

  
81. When salt is added, bacterial cell loses water 

due to osmosis. Due to this, the cell either 
remains dormant or dies. 

 
82. Salting is the chemical method of preservation 

of food. 
  
88.  

 
Sweetening 

agent 

Sweetness in 
comparison with 

cane sugar 
(A) Aspartame 100 times sweeter 
(B) Alitame 2000 times sweeter 
(C) ortho-

Sulphobenzimide 
(also known as 
Saccharin) 

550 times  sweeter 

(D) Sucralose 600 times sweeter 
 
95. Antioxidants such as BHT and BHA prevent 

the oxidation of oils and fats and prevent their 
rancidity. 

  
100. Higher fatty acids containing long chains of 

more than 12 carbon atoms (like palmitic acid, 
stearic acid, oleic acid, etc.) are used in the 
preparation of soap. 

  
102.  Soaps are the sodium or potassium salts of 

higher fatty acids.  
 eg. 17 35C H COOK  (Potassium stearate). 

104. After saponification,  soap is obtained in 
colloidal form. The addition of NaCl 
decreases the solubility of soap in aqueous 
solution and as a result soap gets precipitated 
from the solution. 

 
112. Detergents can be classified into three classes 

viz., anionic detergents, cationic detergents 
and non-ionic detergents. 

 
120. Non-ionic detergents are used as liquid 

dishwashing detergents. Compounds in 
options (A) and (C) are the examples of 
anionic detergents while compound (D) is an 
example of cationic detergent. 

  
121. Sodium laurylsulphate and sodium n-dodecyl 

benzenesulphonate are anionic detergents while 
cetyltrimethyl ammonium chloride is cationic 
detergent. The non-ionic detergent among the 
given options  is pentaerythrityl stearate. 

 
124. The active site of receptors is present outside 

the cell membrane. Chemical messengers bind 
to the active site but do not enter the cell. 

  
126. Phenol has antiseptic (at low concentration) as 

well as disinfectant properties (at high 
concentration). 

 
129. Streptomycin, chloromycetin and pencillin are 

antibiotics. 
 
134. Ofloxacin, penicillin and aminoglycosides are 

antibiotics. 
 
136. Phenelzine is a tranquilizer. 
  
140. CH3(CH2)16COO(CH2CH2O)nCH2CH2OH 
                                Polyglycol stearate 
  
142. Both antiseptics and disinfectants are used to 

kill micro-organisms. Antiseptics are applied 
to living tissues but disinfectants cannot be 
applied to living tissues. 

  
145.  Naproxen and ibuprofen are non-narcotic 

analgesics. Primaquine is an antimalarial drug. 
 
147. Naproxen, tetracycline and dettol are analgesic, 

antibiotic and antiseptic drugs respectively. 
  
148.  

 Compound Type 

(A) Aspirin Non-narcotic analgesic

(B) Valium Tranquilizer 

(C) Penicillin Antibiotic 

(D) Sulphanilamide Antibiotic 

Chloroxylenol

OH

CH3

Cl
H3C

Terpineol

CH3

CH3 CH3

OH



531

  

  

Chapter 16: Chemistry in Everyday Life

152. Brompheniramine is an antihistamine since it 
prevents the interaction of histamine with the 
receptors present in the stomach wall (by 
competing with histamine for binding sites of 
receptor). 

  
157. Aspirin is an analgesic and antipyretic. 

Chloroquine is an antimalarial. Dimetapp is an 
antihistamine. 

  
158.  Paracetamol, ibuprofen and seldane are 

antipyretic, analgesics and antihistamine 
respectively. 

 
163. The molecular formula of saccharin is 

C7H5SNO3.  
164. Aspartame and ortho-sulphobenzimide i.e., 

saccharin are artificial sweetners whereas 
sodium benzoate is a food preservative. 

  
168. Oils and fats are esters of higher fatty acids 

with glycerol. 
 
169. Valium is a tranquilizer used in the treatment 

of insomnia (lack of sleep). 
 
171. Chloramphenicol is a a broad spectrum 

antibiotic. Norethindrone is an antifertility 
drug. Chloroquine is an antimalarial drug. 
Benadryl (i.e., Diphenylhydramin) is used as 
an anti-histamine. 

  
172. Penicillin, ofloxacin and aminoglycosides are 

bactericidal antibiotics. 
  
173.  Ampicillin is a synthetic antibiotic. 
  
174. Phenol in high concentration acts as 

disinfectant whereas in low concentration acts 
as antiseptic. 

 
175. Antiseptic medicines cannot be ingested. 
  
176. Dilute solutions of boric acid and H2O2 are 

mild antiseptics. 
  
177. Phenelzine, iproniazid and chlordiazepoxide 

are tranquilizers. 
  
178. Analgin is non-narcotic analgesic. 
  
179. Phenacetin is antipyretic. Luminal, seconal 

and equanil are tranquilizers. 
 
180. When salt is added, the microbial cells lose 

water due to osmosis and remains dormant or 
dies. 

 
181. Alitame is an artificial sweetening agent. 

184. Sodium stearate is a soap. Cetyltrimethyl 
ammonium bromide is a cationic detergent. 
Glyceryl oleate is a glyceride of oleic acid 
(C17H33COOH) with glycerol. 

 
186.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
187. The reaction of fat/oil with sodium hydroxide 

is called saponification reaction. 
  
188. The given drug (I) is iproniazid and it acts as 

an antidepressant. 
 
189. Saponification reaction for preparing sodium 

stearate is: 
  
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 3 mol of sodium stearate is obtained from 1 

mol of glyceryl ester of stearic acid (fat). 
 183.6 g of sodium stearate = 0.6 mol 

 0.6 mol of sodium stearate will be obtained 
from 0.2 mol of glyceryl ester of stearic acid. 

 
   

CH2

CH

CH2

O C R

O C R

O C R

O

O
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General formula
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+ 3H2O

Glycerol

CH2 OH

CH OH
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CH2
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OH
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O
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CH2

CH

CH2

O

O
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of stearic acid

O C C17H35 

O C C17H35

O C C17H35
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Sodium stearate

  3C17H35C  ONa+  + 
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1. Which of the following is NOT true? 
 (A) Erythromycin is a bacteriostatic 

antibiotic.  
 (B) Ampicillin is not a natural antibiotic. 
 (C) Prontosil is not converted into 

sulphanilamide in the body. 
 (D) Chloramphenicol is a broad spectrum 

antibiotic. 
 
2.  Which of the following compounds is an 

example of  non–ionic detergent? 
 (A) Cetyltrimethyl ammonium bromide 
 (B) Sodium stearate 
 (C) Polyglycol stearate 
 (D) Sodium n-dodecylbenzenesulphonate 
 
3. Antibiotics may be defined as the drugs, 

which _______. 
 (A) only retard the growth of bacteria 
 (B) only kill bacteria 
 (C) may neither kill nor retard the growth of 

bacteria 
 (D) may either kill or retard the growth of 

bacteria  
 
4. _______ is used as an antiseptic. 
 (A) Bithional (B) Naproxen 
 (C) Aspirin (D) Novestrol 
 
5. The secretion of hydrochloric acid and pepsin 

is stimulated by _______ in stomach. 
 (A) Sulphanilamide  
 (B) Histamine 
 (C) Glycerine  
 (D) Palmitic acid 
 
6. The use of various chemical substances for the 

therapeutic effect is called as _______ . 
 (A) chemotherapy  
 (B) radiotherapy 
 (C) competitive inhibition 
 (D) both (A) and (C) 
 
7. In non-competitive inhibition, drug binds to 

_______ of the enzyme. 
 (A) active site  
 (B) drug target 
 (C) allosteric site  
 (D) all of these 

8. Intermolecular force(s) through which 
substrate is attached to an enzyme include(s) 
_______. 

 (A) ionic bonds  
 (B) hydrogen bonds 
 (C) van der Waal’s forces  
 (D) all of these 
 
9.  Which of the following does NOT show 

antiseptic properties? 
 (A)  Soframicin 

 (B)  CHI3  
 (C) Dilute aqueous solution of boric acid 
 (D)  0.3 ppm aqueous solution of Cl2 
 
10. Assertion: All chemicals added to food (i.e., 

food additives) are called as food 
preservatives. 

 Reason:  Food preservatives increase the 
shelf life of food. 

(A) Assertion and Reason are true. Reason is 
a correct explanation of Assertion. 

(B) Assertion and Reason are true. Reason is 
not a correct explanation of Assertion. 

(C) Assertion is true. Reason is false. 
(D) Assertion is false. Reason is true. 

 
11. Which of the following is INCORRECTLY 

matched? 
 (A) Dimetapp   Brompheniramine 
 (B) Seldane   Terfenadine 
 (C) Zantac   Ranitidine 
 (D) Nardil   Cimetidine 
 
12. Which of the following is a derivative of 

barbituric acid? 
 (A) Morphine (B) Nembutal 
 (C) Cimetidine (D) Novestrol 
 
13. The CORRECT increasing order of sweetness 

is _______. 
 (A) cane sugar < sucralose < aspartame < 

alitame 
 (B) sucralose < cane sugar < alitame < 

aspartame 
 (C) cane sugar < alitame < aspartame < 

sucralose 
 (D) cane sugar < aspartame < sucralose < 

alitame 
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14. Which of the following shows CORRECT 
labelling of hydrophilic and hydrophobic parts 
in the given detergent molecule? 

 
 
(A)  
 
 
 
 
(B)  
 
 
 
 
(C)  
 
 
 
 
(D) 
 
 
   
15. Sulphonamides have common structure as 

given below: 
 
 
 
 
 
 In sulphapyridine, which is an analogue of 

sulphonamide, the R group is _______. 
  
 (A)                              
 
 
   (B)  
 
 

 
(C)     
 
 

 
(D)  

 
 
  
 1. (C) 2. (C) 3. (D) 4. (A)  
 5. (B) 6. (A) 7. (C) 8. (D) 
 9. (D) 10. (D) 11. (D) 12. (B) 
 13. (D) 14. (C) 15. (B) 
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