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General Instructions

Read the following instructions very carefully and strictly follow them:

This question paper contains the following details:
1. The total duration of the examination is 2 hours.
2. The total number of questions is 120, carrying a maximum of 120 marks.

3. The question paper contains a single section:

Pharmacy

4. The marking scheme is as follows:
(i) Each question carries 1 mark.
(i1) There 1s no negative marking for incorrect responses.

(i11)) No marks will be awarded for unanswered questions.

5. The examination is conducted in Computer Based Test (CBT) mode.




1. Moisture content in a volatile oil is determined by

(A) Evaporation at 125°C
(B) Vacuum distillation
(C) Mass spectrometry
(D) Karl Fisher titration

Correct Answer: (D) Karl Fisher titration

Solution: The Karl Fischer titration is a specific and widely used method for the
determination of moisture content, particularly in volatile oils and other substances where
other methods might lead to inaccurate results due to the loss of volatile components or

decomposition.

The Karl Fischer method is based on a chemical reaction that is specific to water and

provides an accurate measure of moisture content.

2. Determination of percentage of acid insoluble ash of herbal drugs is useful for testing

the presence of

(A) Other parts of the plant
(B) Siliceous earth
(C) Active constituents of the drugs

(D) Moisture content
Correct Answer: (B) Siliceous earth

Solution: The determination of the percentage of acid-insoluble ash in herbal drugs is a
crucial quality control test. A high percentage of acid-insoluble ash typically indicates the
presence of siliceous matter, such as sand and soil, which are impurities and should be

minimized in herbal drug formulations. These impurities are insoluble in dilute acids.



Acid-insoluble ash mainly consists of silica. This test helps in identifying adulteration

with inorganic matter like sand or soil.

3. Identify the botanical name of nutmeg?

(A) Alpiniaof ficinarum
(B) Myristicafragrans
(C) Coriandrumsativum

(D) Foeniculumvulgare
Correct Answer: (B) Myristicafragrans

Solution: The botanical name of nutmeg is *Myristica fragrans*. It belongs to the family

Myristicaceae. Nutmeg is the seed spice obtained from this aromatic evergreen tree.

Remember that botanical names are usually in Latin and consist of the genus followed

by the species.

4. Stove gas is responsible for

(A) Ripening of apples
(B) Yellowing of lemons
(C) Development of shoots

(D) Stimulation of latex flow
Correct Answer: (B) Yellowing of lemons

Solution: Stove gas, which contains ethylene, is known to promote the ripening and

senescence of fruits. In the context of the given options, the yellowing of lemons is



associated with the degradation of chlorophyll, a process accelerated by ethylene. While
ethylene also plays a role in the ripening of apples, the yellowing of lemons is a more direct

and visually apparent effect related to stove gas exposure.

Ethylene is a plant hormone that acts as a ripening agent. Exposure of fruits to sources

of ethylene gas, like stove gas, can accelerate their ripening and color changes.

5. Rauwolfia contains group of alkaloids.

(A) Pyrrole
(B) Quinoline
(C) Pyridine
(D) Indole

Correct Answer: (D) Indole

Solution: Rauwolfia alkaloids, such as reserpine, are characterized by the presence of an
indole nucleus in their chemical structure. This indole ring system is a key structural feature
of this class of alkaloids, which are known for their diverse pharmacological activities,

particularly in the treatment of hypertension and mental disorders.

Quick Tip

The indole ring is a heterocyclic aromatic organic compound consisting of a benzene
ring fused to a pyrrole ring. It’s a common structural motif in many natural products,

including Rauwolfia alkaloids.

6. Which type of tannins is related to the flavonoid pigment having polymeric

flavan-3-ol structure?

(A) Hydrolysable tannins



(B) Condensed tannins
(C) Galli tannins
(D) Ellagitannins

Correct Answer: (B) Condensed tannins

Solution: Condensed tannins, also known as proanthocyanidins, are oligomeric or polymeric
flavonoids composed of flavan-3-ol units. These units, such as catechin and epicatechin,
polymerize to form complex structures. Flavonoid pigments, including anthocyanins and
flavanols, share a common biosynthetic pathway with these tannins, and condensed tannins

are directly related to the polymeric forms of flavan-3-ols.

Quick Tip

Condensed tannins are non-hydrolysable and yield anthocyanidins upon acid hydrol-
ysis, reflecting their polymeric flavan-3-ol nature. Hydrolysable tannins, on the other

hand, are esters of gallic acid or ellagic acid with a core polyol.

7. Cardamom belongs to family

(A) Liliaceae

(B) Apocynaceae
(C) Zingiberaceae
(D) Loganiaceae

Correct Answer: (C) Zingiberaceae

Solution: Cardamom (*Elettaria cardamomum¥*) is a spice belonging to the ginger family,
which is scientifically classified under the family Zingiberaceae. This family is known for its

aromatic plants, including ginger, turmeric, and galangal.

Think of other spices you know. Ginger and turmeric are also in the Zingiberaceae

family, which might help you remember cardamom’s family.




8. is the most common auxin in plants.

(A) Indole acetic acid

(B) 2,4-dichlorophenoxy acetic acid
(C) 2,4,5-trichloro phenoxy acetic acid
(D) Ethylene

Correct Answer: (A) Indole acetic acid

Solution: Indole acetic acid (IAA) is the most common naturally occurring auxin in plants.
Auxins are a class of plant hormones that play a crucial role in various growth and
developmental processes, including cell elongation, apical dominance, and root formation.
While synthetic auxins like 2,4-D and 2,4,5-T are also used, [AA is the primary endogenous
auxin found in plants. Ethylene is another plant hormone, but it belongs to a different class

and primarily regulates fruit ripening and senescence.

Remember IAA as the main natural auxin. The "AA” in IAA stands for acetic acid, and

“Indole” refers to the ring structure.

9. Sesquiterpene contains number of isoprene units.

(A) 2
(B) 3
©) 4
(D)5

Correct Answer: (B) 3

Solution: Terpenes are a large class of natural products derived from isoprene units (C5SHS).
The number of isoprene units in a terpene determines its classification. Monoterpenes

contain 2 isoprene units (C10), sesquiterpenes contain 3 isoprene units (C15), diterpenes
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contain 4 isoprene units (C20), and so on. Therefore, a sesquiterpene contains 3 isoprene

units.

Remember the prefixes: “mono” (1, but terpenes start with 2), ”sesqui” (1.5, effectively

meaning 3 halves or 3 units), ’di” (2), ’tri”” (3), etc., in relation to the number of isoprene

units.

10. is the main chemical constituent of chenopodium oil.

(A) Citronellal
(B) Geranial
(C) Ascaridole
(D) Menthol

Correct Answer: (C) Ascaridole

Solution: Chenopodium oil, derived from the plant *Chenopodium ambrosioides*, is
well-known for its anthelmintic properties. The main active chemical constituent responsible

for these properties is ascaridole, a naturally occurring monoterpene peroxide.

Quick Tip

Associate Chenopodium oil with its traditional use as a worm expellent. The presence

of ”scarid” in “ascaridole” might help you link it to its action against parasitic worms

(ascarids).

11. The synonym of ’Deadly night shade leaf”’ is

(A) Belladonna
(B) Hyoscine
(C) Atropine



(D) Datura
Correct Answer: (A) Belladonna

Solution: “Deadly nightshade” refers to the plant *Atropa belladonna*. The leaves of this
plant are commonly known as Belladonna leaves. Therefore, Belladonna is a synonym for
“Deadly night shade leaf”. Hyoscine and atropine are alkaloids found in Belladonna, and

Datura is a related but different plant.

Quick Tip

”Bella donna” translates to “beautiful woman” in Italian, historically referring to the use
of the plant’s extracts to dilate pupils, making the eyes appear more attractive, despite

its toxicity.

12. Opium alkaloids are present as salt of acid.

(A) Acetic

(B) Phenoxybenzoic
(C) Meconic

(D) Benzoic

Correct Answer: (C) Meconic

Solution: Opium alkaloids, such as morphine, codeine, and thebaine, are naturally present in
opium latex as salts of meconic acid. Meconic acid is a characteristic organic acid found in

opium and plays a role in the extraction and isolation of these alkaloids.

Meconic acid is almost exclusively found in opium poppy (*Papaver somniferum*),

making its presence a good indicator of opium.




13. Eugenol is present in all of the following except

(A) Clove
(B) Camphor
(C) Tulsi

(D) Bay Leaf

Correct Answer: (B) Camphor

Solution: Eugenol is a phenolic monoterpenoid that is a major component of the essential
oils of clove, tulsi (holy basil), and bay leaf, giving them their characteristic aromatic
properties. Camphor, on the other hand, is a bicyclic monoterpenoid ketone with a distinct

aroma, but its main component is camphor, not eugenol.

Think of the strong, warm, spicy aroma associated with clove, tulsi, and bay leaf — that’s

largely due to eugenol. Camphor has a cooler, more medicinal scent.

14. The source for synthesis of psoralen is

(A) Coumarin
(B) Terpene
(C) Warfarin
(D) Diosgenin

Correct Answer: (A) Coumarin

Solution: Psoralen is a naturally occurring furocoumarin compound. Furocoumarins,
including psoralen, are biosynthesized through a pathway that involves coumarin derivatives.
Specifically, psoralen is formed by the addition of an isoprene unit to a coumarin precursor

followed by cyclization.



Remember that psoralen is a furocoumarin. The “coumarin” part of ’furocoumarin”

should hint at its biosynthetic origin.

15. Which of the following leaves have anti-cancer constituents?

(A) Catharanthusroseus
(B) WithaniaSomnifera
(C) CassiaAngustifolia

(D) Hyoscyamusniger
Correct Answer: (A) Catharanthusroseus

Solution: *Catharanthus roseus* (Madagascar periwinkle) is well-known for containing
vinca alkaloids, such as vinblastine and vincristine, which are potent anti-cancer drugs used
in the treatment of various types of cancer, including leukemia and lymphoma. While other
plants in the options have medicinal properties, *Catharanthus roseus* is specifically

recognized for its anti-cancer constituents found in its leaves and other parts.

Remember the association of *Catharanthus roseus* with cancer treatment. The vinca

alkaloids are key chemotherapy agents.

16. Inhibition of peptidoglycan cross linking is the target of

(A) Sulfadoxine
(B) Sulbactam
(C) Ceftriaxone
(D) Cilastatin

Correct Answer: (C) Ceftriaxone
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Solution: Ceftriaxone is a cephalosporin antibiotic, and cephalosporins are a class of
beta-lactam antibiotics that inhibit bacterial cell wall synthesis by interfering with the
transpeptidation reaction involved in the cross-linking of peptidoglycans. Peptidoglycan is a
crucial component of the bacterial cell wall, providing structural integrity. Inhibition of its
cross-linking leads to a weakened cell wall and bacterial cell death. Sulfadoxine is a
sulfonamide antibiotic that inhibits folate synthesis. Sulbactam is a beta-lactamase inhibitor.

Cilastatin is a renal dehydropeptidase inhibitor used to prevent the metabolism of imipenem.

Think of beta-lactam antibiotics (penicillins, cephalosporins, carbapenems) as cell wall

synthesis inhibitors targeting peptidoglycans.

17. an oral hypoglycaemic agent is a piperidine derivative.

(A) Sorbinil

(B) Glipizide

(C) Miglitol

(D) Glibenclamide

Correct Answer: (C) Miglitol

Solution: Miglitol is an alpha-glucosidase inhibitor used as an oral hypoglycaemic agent for
managing type 2 diabetes. Its chemical structure features a piperidine ring. Sorbinil is an
aldose reductase inhibitor. Glipizide and glibenclamide are sulfonylureas, which have a

different chemical structure.

Focus on the structural feature mentioned: piperidine derivative. Recalling the struc-

tures of common oral hypoglycaemic agents can help identify Miglitol.
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18. Cardiac glycosides with a six membered lactone ring on steroid nucleus (at

17-position) is classified as

(A) Cardinolides

(B) Bufadienolides
(C) Strophanthosides
(D) Lanatosides

Correct Answer: (A) Cardinolides

Solution: Cardiac glycosides are classified based on the structure of their lactone ring
attached to the steroid nucleus at the C-17 position. Cardinolides are characterized by a
five-membered unsaturated lactone ring. Bufadienolides, on the other hand, possess a
six-membered doubly unsaturated lactone ring. Strophanthosides and lanatosides are specific
types of cardiac glycosides but the fundamental classification based on the six-membered
lactone ring is bufadienolides. There seems to be a contradiction in the question and the
provided correct answer. The question describes a six-membered lactone ring, which is
characteristic of bufadienolides. However, the marked correct answer i1s cardinolides
(five-membered lactone ring).

Given the options and the standard classification: - Cardinolides: five-membered unsaturated
lactone ring. - Bufadienolides: six-membered doubly unsaturated lactone ring.

If the question intended to describe a six-membered lactone ring, the answer should be
Bufadienolides. However, since Cardinolides is marked as correct, there might be an error in
the question or the provided answer key. Assuming the provided answer key is correct

despite the description, we proceed with that.

Remember the number of members in the lactone ring for the basic classification: five

for cardinolides and six for bufadienolides.

19. cause discoloration of teeth in children.
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(A) Penicillins

(B) Aminoglycosides
(C) Tetracyclines

(D) Macrolides

Correct Answer: (C) Tetracyclines

Solution: Tetracycline antibiotics are known to cause permanent discoloration of teeth if
administered during tooth development (pregnancy, infancy, and childhood up to about 8
years of age). The tetracycline molecules bind to calcium in the teeth, leading to yellow,

gray, or brown staining.

Remember the characteristic side effect of tetracyclines on teeth, especially in young

individuals.

20. Name the drug that disrupts microtubules and inhibits cell division.

(A) Paclitaxel

(B) Methotrexate

(C) Cisplatin

(D) Cyclophosphamide

Correct Answer: (A) Paclitaxel

Solution: Paclitaxel is an anti-cancer drug that belongs to the taxane class. Its mechanism of
action involves binding to microtubules and stabilizing them, thereby inhibiting the dynamic
reorganization of the microtubule network that is essential for cell division (mitosis). This
disruption of microtubule function leads to cell cycle arrest and apoptosis (programmed cell
death) in cancer cells. Methotrexate is a folate antimetabolite that inhibits DNA synthesis.
Cisplatin is a platinum-based chemotherapy drug that damages DNA. Cyclophosphamide is
an alkylating agent that also damages DNA.
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Think of taxel” drugs (like paclitaxel) as microtubule inhibitors used in chemotherapy.

21. is classified as non-sedative anti-histamine.

(A) Diphenhydramine
(B) Promethazine
(C) Fexofenadine

(D) Pheniramine
Correct Answer: (C) Fexofenadine

Solution: Fexofenadine is a second-generation antihistamine that is known for causing less
sedation compared to first-generation antihistamines like diphenhydramine, promethazine,
and pheniramine. This reduced sedation is due to its lower penetration across the blood-brain

barrier.

Remember that ”second-generation” antihistamines generally have a lower tendency to

cause drowsiness. Fexofenadine is a common example.

22. acts at both nicotinic and muscarinic receptors.

(A) Acetylcholine
(B) Atropine

(C) Hyoscyamine
(D) Tubocurarine

Correct Answer: (A) Acetylcholine

Solution: Acetylcholine is a neurotransmitter that binds to and activates both nicotinic and

muscarinic cholinergic receptors. Nicotinic receptors are ligand-gated ion channels, while
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muscarinic receptors are G protein-coupled receptors. Atropine and hyoscyamine are
muscarinic receptor antagonists. Tubocurarine is a nicotinic receptor antagonist, specifically

a neuromuscular blocker.

Acetylcholine is the primary neurotransmitter of the parasympathetic nervous system

and acts as the endogenous ligand for both types of cholinergic receptors.

23. What is the class of alprazolam?

(A) Barbiturate class hypnotic
(B) Benzodiazepine class of anxiolytic agent
(C) Opioid analgesic

(D) Tricyclic anti-depressant
Correct Answer: (B) Benzodiazepine class of anxiolytic agent

Solution: Alprazolam is a medication belonging to the benzodiazepine class of drugs.
Benzodiazepines are primarily known for their anxiolytic (anti-anxiety), sedative, hypnotic
(sleep-inducing), muscle relaxant, and anticonvulsant properties. Alprazolam is mainly used

in the treatment of anxiety and panic disorders.

Many drugs ending in ”-azepam” or ’-azolam” are benzodiazepines. Alprazolam fits

this pattern.

24. IUPAC name of isoprenaline is

OH
HO. s, P!

=z

P CH,
O™ N 3

|zoprenaline
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(A) 4-[1-hydroxy-2-(isopropylamino)ethyl]benzene-1,2-diol
(B) 4-[1-hydroxy-2-(isopropyl)ethyl]benzene-1,2-diol

(C) 2-[1-hydroxy-2-(isopropylamino)ethyl]|benzene-1,2-diol
(D) 4-[1-hydroxy-2-(isobutylamino)ethyl]benzene-1,2-diol

Correct Answer: (A) 4-[1-hydroxy-2-(isopropylamino)ethyl]benzene-1,2-diol

Solution: To determine the [IUPAC name of isoprenaline, we need to analyze its structure.
The benzene ring has two hydroxyl groups at positions 1 and 2, making it a benzene-1,2-diol
(also known as catechol). The ethylamine substituent is attached to the benzene ring at
position 4. The ethylamine group has a hydroxyl group at position 1 and an isopropylamino
group at position 2. Therefore, the complete [UPAC name is
4-[1-hydroxy-2-(isopropylamino)ethyl]benzene-1,2-diol.

Let’s break down the name: - "benzene-1,2-diol” indicates the catechol ring. - The
substituent on the benzene ring is at the 4th position. - The substituent is an ethyl group
(-CH2-CH2-) with a hydroxyl group on the first carbon attached to the benzene ring
(1-hydroxyethyl-) and an isopropylamino group (-NH-CH(CH3)2) on the second carbon
(2-(isopropylamino)ethyl-).

Combining these, we get 4-[1-hydroxy-2-(isopropylamino)ethyl]benzene-1,2-diol.

When naming substituted benzenes, number the ring to give the lowest possible num-

bers to the substituents. Identify the principal functional groups and the longest carbon

chain in the substituent.

25. Which among the following anticoagulants is synthesized using Michael

condensation?

(A) Phenindione
(B) Warfarin

(C) Dicoumarol
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(D) Bromindione
Correct Answer: (B) Warfarin

Solution: Warfarin is synthesized through a process that involves a Michael addition
reaction (also known as Michael condensation) as a key step. This reaction involves the
nucleophilic addition of a carbanion or another nucleophile to an «, S-unsaturated carbonyl
compound. The synthesis of warfarin involves the Michael addition of a phenoxide ion to

3-0x0-1-phenylbutyl benzoate.

Think of the synthesis of coumarin-based anticoagulants like warfarin involving carbon-

carbon bond formation through Michael addition.

26. Example for amino amide local anaesthetic agent is

(A) Tetracaine

(B) Benzocaine
(C) Chloroprocaine
(D) Lidocaine

Correct Answer: (D) Lidocaine

Solution: Local anaesthetics are broadly classified into two main groups based on their
chemical structure: amino esters and amino amides. Lidocaine is a classic example of an
amino amide local anaesthetic. The presence of an amide linkage (-NHCO-) in its structure
distinguishes it from amino ester local anaesthetics like tetracaine, benzocaine, and
chloroprocaine, which contain an ester linkage (-COO-). Amino amide local anaesthetics

generally have a longer duration of action and are metabolized in the liver.
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Quick Tip

Remember the i” before the ”-caine” suffix often indicates the presence of an amide
linkage (e.g., lidocaine, prilocaine, bupivacaine), while those without it are often esters

(e.g., benzocaine, procaine, tetracaine).

27. an anxiolytic is a benzodiazepine derivative.

(A) Buspirone

(B) Chlordiazepoxide
(C) Meprobamate
(D) Chloral hydrate

Correct Answer: (B) Chlordiazepoxide

Solution: Chlordiazepoxide was one of the first benzodiazepines discovered and is used as
an anxiolytic. Benzodiazepines are a class of psychoactive drugs with varying hypnotic,
sedative, anxiolytic, anticonvulsant, muscle relaxant, and amnesic properties. Buspirone is
an azapirone anxiolytic, meprobamate is a carbamate derivative anxiolytic and muscle

relaxant, and chloral hydrate is a sedative-hypnotic.

Look for the ”-azepam” or ”-azolam” suffixes, which are common among benzodi-

azepines. Chlordiazepoxide, although an older benzodiazepine, fits within the broader

structural class.

28. Which of the following drug is effective in intestinal amoebiasis?

(A) Chloroquine
(B) Dihydroemetine
(C) Diloxanide
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(D) Tinidazole
Correct Answer: (C) Diloxanide

Solution: Diloxanide furoate is an antiamoebic drug specifically effective against the cyst
form of *Entamoeba histolytica* in the intestinal lumen. It is often used to treat
asymptomatic carriers of amoebiasis and is effective in eradicating the infection from the
intestine. Chloroquine is primarily used for malaria and extraintestinal amoebiasis (like
amoebic liver abscess). Dihydroemetine is effective against both intestinal and extraintestinal
amoebiasis but has significant toxicity. Tinidazole is a nitroimidazole antibiotic and
antiprotozoal agent effective against various protozoa, including *E. histolytica*, but

diloxanide is particularly useful for luminal amoebiasis.

Think of Diloxanide for clearing the cysts in the intestine, especially in asymptomatic

cases.

29. is not a cardio selective drug among the following beta-blockers.

(A) Atenolol
(B) Betaxolol
(C) Esmolol
(D) Timolol

Correct Answer: (D) Timolol

Solution: Cardio-selective beta-blockers primarily block j; receptors, which are mainly
found in the heart, with less effect on 3, receptors located in the lungs and peripheral
vasculature. Atenolol, betaxolol, and esmolol are examples of cardio-selective beta-blockers.
Timolol, on the other hand, is a non-selective beta-blocker, meaning it blocks both ; and (2

receptors.
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Quick Tip

Remember the mnemonic "BAM-1" for (3; selective blockers (Betaxolol, Atenolol,
Metoprolol - although metoprolol is not an option here, it’s a common example). Es-
molol is also /3 selective. Non-selective beta-blockers often end in ”-olol” but lack the

selectivity.

30. is the starting material for the synthesis of diazepam.

(A) 2 - methyl amino 5 - nitro benzophenone
(B) 2 - methyl amino 5 - chloro benzophenone
(C) 2 - amino 5 - nitro benzophenone

(D) 2 - amino 5 - nitro butyrophenone
Correct Answer: (B) 2 - methyl amino 5 - chloro benzophenone

Solution: The synthesis of diazepam, a benzodiazepine derivative, typically starts with
2-methylamino-5-chlorobenzophenone. This benzophenone derivative undergoes a series of
reactions, including cyclization and further modifications, to yield the final diazepam
structure. The specific substituents (methylamino at the 2-position and chlorine at the

5-position) on the benzophenone ring are crucial for the subsequent steps in the synthesis.

Quick Tip

While recalling specific starting materials for drug synthesis can be challenging, rec-
ognizing key structural features of the final drug (a benzodiazepine in this case) might
help narrow down the possibilities if you were familiar with common synthetic routes

for this class of compounds.

31. The thiazepine derivative used in angina is
(A) Diltiazem
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(B) Nifedipine
(C) Nicardipine
(D) Verapamil

Correct Answer: (A) Diltiazem

Solution: Diltiazem is a calcium channel blocker that belongs to the benzothiazepine class
of compounds, which features a thiazepine ring system. It is used in the treatment of angina
pectoris, hypertension, and certain arrhythmias. Nifedipine and nicardipine are
dihydropyridine calcium channel blockers, while verapamil is a phenylalkylamine calcium

channel blocker; these belong to different structural classes.

The suffix ”-thiazem” is a strong indicator of a benzothiazepine derivative.

32. Which one of the following is the chemical formula of sodium nitroprusside?

(A) Nay[Fe(CN);NO|
(B) Na[Fe(CN);NO
(C) Na;[Fe(CN);NO
(D) Nay[Fe(CN);NO]

]
]

Correct Answer: (A) Nay[Fe(CN);NO|

Solution: Sodium nitroprusside has the chemical formula Nay[Fe(CN);NO]. It is a complex
inorganic compound consisting of two sodium cations (Na*) and a
pentacyanonitrosylferrate(II) anion [Fe(CN);NO]?~. The iron ion is coordinated to five

cyanide ligands (CN) and one nitrosyl ligand (NO).
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Remember the key components: sodium (Na), iron (Fe), cyanide (CN), and nitrosyl
(NO). The overall charge of the complex must be balanced. Nitrosyl (NO) is often
considered neutral in this context, and cyanide has a -1 charge, so [Fe(CN);NO] would

have a -5 charge if iron were +2, but the complex ion has a -2 charge, indicating iron is

in the +2 oxidation state.

33. The diuretic with similarity in the structure to an antihypertensive diazoxide is

(A) Furosemide

(B) Spironolactone
(C) Chlorothiazide
(D) Acetazolamide

Correct Answer: (C) Chlorothiazide

Solution: Diazoxide is a benzothiadiazine derivative, structurally related to the thiazide
diuretics. Among the given options, chlorothiazide is also a thiazide diuretic and shares a
similar benzothiadiazine ring system with diazoxide. Furosemide is a loop diuretic,
spironolactone is an aldosterone antagonist, and acetazolamide is a carbonic anhydrase

inhibitor; these belong to different structural classes.

Recognize the “’thiazide” in chlorothiazide and the “diazo-" part of diazoxide might hint

at a structural similarity within the benzothiadiazine class.

34. Which of the following statements that suits best for adrenaline?

(A) Itis a selective «1- adrenergic receptor agonist
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(B) It is a selective a2- adrenergic receptor agonist
(C) It is a selective §3- adrenergic receptor agonist

(D) It is a nonselective (S1and 52) adrenergic receptor agonist
Correct Answer: (D) It is a nonselective (f1and 32) adrenergic receptor agonist

Solution: Adrenaline (epinephrine) is a catecholamine hormone and neurotransmitter that
acts as a nonselective agonist on all adrenergic receptors, including o1, s, f1, B2, and to
some extent f3. However, its prominent and clinically significant actions are mediated
through its agonistic activity at o and (5 (specifically 51 and f2) adrenergic receptors. While it
does have some affinity for 3 receptors, its primary classification in terms of its broad
effects is as a nonselective adrenergic agonist. The provided correct answer focuses on its
well-established non-selectivity for 8; and (5 receptors, which are crucial for its

cardiovascular and bronchodilatory effects.

Think of adrenaline’s widespread “fight or flight” response — it affects various organs

through different adrenergic receptors, indicating non-selectivity.

35. 4-[4-(p-chloro phenyl)-4-hydroxy piperidinyl]-1-(4-fluorophenyl)-1-butanone is the
IUPAC name of

(A) Propranolol
(B) Haloperidol
(C) Droperidol
(D) Trifluperidol

Correct Answer: (B) Haloperidol

Solution: The provided [IUPAC name describes the chemical structure of haloperidol, which
is a typical butyrophenone antipsychotic. Analyzing the name, we can identify key structural

features: a butyrophenone backbone (1-butanone with a phenyl group at position 1), a
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4-fluorophenyl substituent on the ketone, and a 4-(p-chlorophenyl)-4-hydroxypiperidinyl
substituent at the other end of the butanone chain. This detailed structural description
corresponds to the chemical structure of haloperidol. Propranolol is a beta-blocker, while
droperidol and trifluperidol are also butyrophenone antipsychotics but with different

substituent patterns than described in the [UPAC name.

Quick Tip

Breaking down complex IUPAC names into their constituent parts (e.g., parent chain,

functional groups, substituents and their positions) can help in matching them to the

correct chemical structure or drug.

36. Identify the antimetabolite drug that is having antifungal activity also.

(A) Fluconazole
(B) Itraconazole
(C) Ketoconazole

(D) Flucytosine
Correct Answer: (D) Flucytosine

Solution: Flucytosine (5-fluorocytosine) is an antimetabolite antifungal drug. It works by
being taken up by fungal cells and converted into 5-fluorouracil, which inhibits DNA and
RNA synthesis, thereby disrupting fungal cell growth. Fluconazole, itraconazole, and
ketoconazole are azole antifungals that primarily inhibit ergosterol synthesis, a different

mechanism of action compared to antimetabolites.

Quick Tip

Remember that flucytosine’s mechanism involves interfering with nucleic acid synthesis
in fungi, similar to how some antimetabolite anticancer drugs work. The ”-cytosine”

part might remind you of its action on nucleic acid bases.
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37. Which of the following does NOT impart desensitizing properties to dental

products?

(A) Potassium chloride
(B) Strontium chloride
(C) Zinc chloride

(D) Potassium nitrate
Correct Answer: (C) Zinc chloride

Solution: Potassium chloride, strontium chloride, and potassium nitrate are commonly used
in dental products for their desensitizing properties. Potassium ions work by blocking nerve
transmission in the dentinal tubules, reducing sensitivity to stimuli. Strontium ions can also
block dentinal tubules and may promote remineralization. Zinc chloride, on the other hand,
is primarily used in dental products for its astringent and antimicrobial properties, and it does

not have significant desensitizing effects.

Quick Tip

Think about the common ions associated with nerve sensitivity (potassium) and tubule
blockage/remineralization (strontium). Zinc’s role is more related to oral hygiene and

reducing bacterial growth.

38. Which of the following statements is TRUE about enantiomers?

(A) They contain chiral center that is non-superimposable & mirror image.
(B) They contain chiral centers that are non-superimposable & not-mirror images.
(C) They contain chiral centers that are superimposable & mirror images.

(D) They contain chiral centers that are superimposable & non-mirror images.

Correct Answer: (A)

They contain chiral center that is non-superimposable & mirror image.
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Solution: Enantiomers are stereoisomers that are non-superimposable mirror images of each
other. This non-superimposability arises due to the presence of one or more chiral centers
(usually a carbon atom bonded to four different groups). The spatial arrangement of these
groups around the chiral center is such that the two isomers are mirror images but cannot be

overlaid perfectly.

Quick Tip

The key defining features of enantiomers are non-superimposable” and “mirror im-
ages.” Think of your left and right hands — they are mirror images but cannot be super-

imposed perfectly.

39. Limit test for arsenic is based on

(A) Gutzeit test

(B) Biuret test

(C) Black water test
(D) Volhard’s test

Correct Answer: (A) Gutzeit test

Solution: The limit test for arsenic, as described in pharmacopoeias, is based on the Gutzeit
method. This test involves the generation of arsine gas from any arsenic present in the
sample by reaction with zinc and acid. The arsine gas then reacts with mercuric chloride
paper, producing a yellow stain. The intensity of this stain is compared with that produced by

a standard arsenic solution.

Associate the Gutzeit test specifically with the detection and limit testing of arsenic.

40. Magaldrate is a combination of
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(A) 30% magnesium oxide and 20% aluminium oxide
(B) 40% magnesium oxide and 10% aluminium oxide
(C) 75% magnesium oxide and 12.5% aluminium oxide

(D) 30% magnesium oxide and 10% aluminium oxide
Correct Answer: (A) 30% magnesium oxide and 20% aluminium oxide

Solution: Magaldrate is an antacid medication that is a chemical combination of magnesium
hydroxide and aluminum hydroxide. While the options refer to magnesium oxide and
aluminum oxide, magaldrate itself is a complex of these hydroxides. The approximate ratio
1s often expressed in terms of the oxides for simplicity. Option A, representing a higher
proportion of magnesium oxide relative to aluminum oxide, aligns with the general
composition of magaldrate formulations, which aim to balance the rapid action of
magnesium with the slower, longer-lasting effect of aluminum, while also mitigating the
laxative effect of magnesium and the constipating effect of aluminum. Note that the exact

percentages can vary slightly depending on the specific formulation.

Remember that magaldrate combines magnesium and aluminum to neutralize stomach

acid, aiming for a balance of effects.

41. The length of the line that bisects the particle image is called as diameter.

(A) Feret

(B) Martin

(C) Projected area
(D) Coulter

Correct Answer: (B) Martin

Solution: The Martin diameter is defined as the length of the line that bisects the image of

the particle and is parallel to a fixed direction. The Feret diameter, on the other hand, is the
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distance between two parallel tangents to the particle image. Projected area diameter is the
diameter of a circle having the same area as the projected area of the particle. Coulter
diameter is based on the change in electrical resistance when a particle passes through a

small aperture.

Remember that Martin diameter involves a bisecting line, while Feret diameter involves

parallel tangents.

42. Which of the following produces a bulge in the up curve of a hysteresis loop?

(A) Procaine penicillin gel
(B) Magnesia magma
(C) Concentrated aqueous kaolin gel

(D) Concentrated aqueous bentonite gel
Correct Answer: (D) Concentrated aqueous bentonite gel

Solution: A bulge in the up curve of a hysteresis loop in rheology is characteristic of
thixotropic systems that exhibit shear thickening (dilatancy) at certain shear rates before
undergoing shear thinning. Concentrated aqueous bentonite gels are known to exhibit this
complex rheological behavior. At low shear rates, they show shear thinning (thixotropy), but
at intermediate shear rates, they can exhibit shear thickening (dilatancy), which would
manifest as a bulge in the up curve of the hysteresis loop. Procaine penicillin gel, magnesia
magma, and concentrated aqueous kaolin gel typically exhibit thixotropy (shear thinning
with time) but not necessarily this intermediate shear thickening behavior that leads to a

bulge in the hysteresis loop.

Think of bentonite gels as complex systems that can show both shear thinning and shear

thickening depending on the concentration and shear rate.
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43. Identify the optical property of colloid?

(A) Tyndall cone
(B) Brownian motion
(C) Sedimentation

(D) Zeta Potential
Correct Answer: (A) Tyndall cone

Solution: The Tyndall effect is an optical property exhibited by colloids and some very fine
suspensions. It is the scattering of light by the particles in a colloid, causing the beam of light
to become visible. This scattered light forms a cone-shaped illumination known as the
Tyndall cone. Brownian motion is the random movement of particles in a fluid due to their
bombardment by surrounding atoms or molecules. Sedimentation is the settling of particles
out of a fluid under the action of gravity or centrifugation. Zeta potential is the electrical

potential at the slipping plane between a solid surface and the surrounding liquid.

Think of shining a light through milk or fog — the light beam becomes visible due to the

Tyndall effect, an optical phenomenon.

44. Irritation power of the surfactants decrease in the following order

(A) Cationic ;, Zwitterionic ;, Non-Ionic ; Anionic
(B) Anionic ;, Cationic ;, Zwitterionic ; Non-Ionic
(C) Zwitterionic ;, Anionic ;, Cationic § Non-Ionic

(D) Cationic ;, Anionic ; Zwitterionic ; Non-Ionic
Correct Answer: (D) Cationic ;, Anionic ;, Zwitterionic ; Non-Ionic

Solution: The irritation potential of surfactants generally follows the order: Cationic

Anionic ;, Zwitterionic ; Non-Ionic. Cationic surfactants are typically the most irritating due
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to their interaction with negatively charged skin proteins, which can disrupt the skin barrier.
Anionic surfactants can also be irritating, depending on the specific molecule and
concentration, as they can denature proteins and remove lipids from the skin. Zwitterionic
surfactants, having both positive and negative charges, are generally milder. Non-ionic
surfactants are usually the least irritating as they do not carry a net charge and have weaker

interactions with skin components.

Quick Tip

Remember the charge interaction with skin (proteins are often negatively charged):
highly charged surfactants (cationic, anionic) are more likely to be irritating than those
with no net charge (non-ionic) or both charges (zwitterionic, which can neutralize some

of the interaction).

45. What is the shelf life of drug which decomposes with first order having reaction rate

constant of 0.002 day'?

(A) 425 days
(B) 525 days
(C) 625 days
(D) 725 days

Correct Answer: (B) 525 days

Solution: The shelf life (¢9p) of a drug that follows first-order kinetics is the time required

for 10

0105
90 =~
where k 1s the first-order rate constant.
Given k£ = 0.002 day_l, we can calculate tg:
0.105
top = ————— = 52.5days
0.002 day

There seems to be a discrepancy between the calculated value (52.5 days) and the provided

correct answer (525 days). Let’s double-check the formula and the interpretation.
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Re-evaluating the formula for g for a first-order reaction: The amount of drug remaining at
time ¢ is given by C(t) = Coe™**, where Cy is the initial concentration. For shelf life tgq,

C(tgo) = 0.9Cy. So, 0.9Cy = Che 20 0.9 = e~Ft0 Taking the natural logarithm of both sides:

In(0.9) = —ktop teo — _1n(2.9) _ ln(1£0.9) _ ln(lklll) too = % ~ 52.7 days

There still appears to be a significant difference from the provided answer of 525 days. It’s

possible there was a mistake in the question or the provided options/answer. However, based
on standard first-order kinetics, the shelf life should be approximately 52.5 - 52.7 days.
Given the choices, 525 days is the closest if we assume a rate constant of 0.0002 day !

instead of 0.002 day . If the rate constant was indeed 0.0002 day~!:

1
90 = —O 05 = 525 days
1
0.0002 day

Assuming there was a typo in the rate constant in the question, and it should have been

0.0002 day~—', then 525 days would be the correct answer.

For first-order reactions, shelf life is inversely proportional to the rate constant. A

smaller rate constant leads to a longer shelf life.

46. Which of the following forces contribute to stability of charge transfer complexes?

(A) Resonance forces
(B) Resonance and London dispersion forces
(C) Dipole-dipole interactions and London dispersion forces

(D) Resonance forces and dipole-dipole interactions
Correct Answer: (B) Resonance and London dispersion forces

Solution: Charge transfer complexes are stabilized by a combination of intermolecular
forces. These include: 1. **Resonance forces (Charge-transfer forces):** These arise from
the partial transfer of electronic charge from the donor molecule to the acceptor molecule,

creating a weak covalent interaction and contributing significantly to the stability. 2.
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**London dispersion forces:** These are weak intermolecular forces arising from temporary
dipoles induced in the electron clouds of the molecules and are always present, contributing
to the overall stabilization. 3. **Dipole-dipole interactions:** If the donor or acceptor
molecules (or both) are polar, dipole-dipole interactions can also contribute to the stability of
the complex. 4. **Electrostatic forces:** These arise from the attraction between the
partially positive and partially negative centers created by the charge transfer.

Considering the options, the most comprehensive and accurate answer includes both
resonance forces (which are fundamental to the nature of charge transfer) and London
dispersion forces (which are always present and contribute to intermolecular interactions).
While dipole-dipole interactions and electrostatic forces are also involved, resonance and
London dispersion forces are the most consistently significant contributors to the stability of

a wide range of charge transfer complexes.

Remember that charge transfer implies electronic interaction (resonance), and all

molecules experience London dispersion forces.

47. Arrhenius plot for predicting drug stability at room temperature is drawn between

(A)Kvs. 1/T
(B) logK vs. T
(C)logKvs. 1/T
(D) logCvs. 1/T

Correct Answer: (C) logK vs. 1/T

Solution: The Arrhenius equation describes the relationship between the rate constant (K)

of a chemical reaction and the absolute temperature (7°):
K = AcFal BT
where A is the pre-exponential factor, £, is the activation energy, and R is the gas constant.
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To obtain a linear plot for determining activation energy and predicting stability at different

temperatures, the Arrhenius equation is often rearranged into its logarithmic form:

E, /1
InK=InA— = (=
. t R(T)

Converting to base-10 logarithm:

E, /1
log K = log A — (—)
o8 T 9303R \T

This equation has the form of a straight line, y = ma + ¢, where y = log K, x = 1/T, the slope
m = —FE,/(2.303R), and the y-intercept ¢ = log A. Therefore, an Arrhenius plot for predicting
drug stability is drawn between log K (or log of the rate constant of degradation) on the

y-axis and 1/7 (the reciprocal of the absolute temperature) on the x-axis.

Remember the linear form of the Arrhenius equation involves the logarithm of the rate

constant and the inverse of the temperature.

48. Water attack test is used to test glass

(A) Type 1
(B) Type I
(C) Type 1l
(D) Type IV

Correct Answer: (B) Type 11

Solution: The water attack test is specifically used to evaluate the hydrolytic resistance of
Type II glass (treated soda-lime glass). Type II glass is surface-treated to improve its
resistance to leaching of alkali, which can occur when in contact with aqueous solutions. The
water attack test assesses the amount of alkali released from the glass surface under specified
conditions, providing a measure of the effectiveness of the surface treatment and the
suitability of the glass for pharmaceutical packaging, particularly for acidic and neutral

aqueous preparations. Type I glass (borosilicate glass) has inherently high hydrolytic
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resistance and typically does not require this specific test. Type III glass (soda-lime glass)
has moderate hydrolytic resistance, and Type IV glass (general-purpose soda-lime glass) has
the lowest hydrolytic resistance and is generally not suitable for parenteral preparations

without proper treatment.

Associate the water attack test with the surface treatment characteristic of Type II glass

aimed at improving its resistance to aqueous leaching.

49. The applicability of Noyes-Whitney’s equation is to describe

(A) Dissolution rate
(B) Zero order degradation kinetics
(C) Mixed order reaction kinetics

(D) Rate of excretion
Correct Answer: (A) Dissolution rate

Solution: The Noyes-Whitney equation describes the rate of dissolution of a solid drug in a
liquid medium. The equation is:

dC _ DA(Cs - C)

dt h
where: - ‘fi—f is the dissolution rate - D i1s the diffusion coefficient of the drug in the
dissolution medium - A is the surface area of the dissolving solid - C is the solubility of the
drug in the dissolution medium - C' is the concentration of the drug in the bulk dissolution
medium at time ¢ - h is the thickness of the diffusion layer

Therefore, the Noyes-Whitney equation is fundamental in describing the dissolution rate of

drugs, which is a critical factor in their absorption and bioavailability.

Remember “dissolution” when you see "Noyes-Whitney equation.” It’s a key concept

in pharmaceutics related to how drugs dissolve.
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50. Which of the following method is not suitable for preparation of microparticles?

(A) Spray drying
(B) Freeze drying
(C) Interfacial polymerization

(D) Solvent evaporation
Correct Answer: (B) Freeze drying

Solution: Spray drying and solvent evaporation are well-established methods for the
preparation of microparticles, where a drug is dissolved or dispersed in a polymer solution,
which is then processed to form small particles. Interfacial polymerization is also used to
form microcapsules or microparticles by polymerization at the interface of two immiscible
liquids. Freeze drying (lyophilization), on the other hand, is primarily a dehydration process
used to stabilize biological materials or pharmaceuticals that are unstable in aqueous
solutions. While freeze drying can result in a porous solid matrix, it is not typically used as a
primary method for the controlled formation of microparticles with defined size and
morphology in the same way as spray drying, solvent evaporation, or interfacial
polymerization. The main goal of freeze drying is to remove solvent while maintaining the
structure and activity of the solute, often resulting in a cake or powder that may need further

processing into particles.

Quick Tip

Think of spray drying, solvent evaporation, and interfacial polymerization as methods

involving controlled particle formation from solutions or emulsions. Freeze drying is

more about removing water to stabilize a product.

51. The distance between the bottom of the dissolution flask and bottom tip of the

paddle in a dissolution apparatus according to Indian Pharmacopoeia is cm.

(A)2.340.2
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(B) 2.5 +0.2
(C)2.7+0.2
(D) 2.9 4 0.2

Correct Answer: (B) 2.5 +0.2

Solution: According to the Indian Pharmacopoeia (IP) and also the United States
Pharmacopeia (USP), the distance between the bottom of the dissolution flask and the
bottom tip of the paddle (or basket) in a standard dissolution apparatus (Apparatus 1 or
Apparatus 2) is maintained at 2.5 4+ 0.2 cm. This specific distance is crucial for ensuring
consistent hydrodynamic conditions within the dissolution vessel, which directly affects the
drug dissolution rate. Maintaining this standard distance helps in obtaining reproducible and

reliable dissolution data.

Remember the standard distance of 2.5 4+ 0.2 cm for the paddle/basket height in disso-

lution testing as per major pharmacopoeias.

52. Formation of white powdery deposit on the surface of suppository on storage is

called

(A) Orange peel
(B) Fragility
(C) Bloom

(D) Syneresis

Correct Answer: (C) Bloom

Solution: The formation of a white powdery deposit on the surface of suppositories,
particularly those with a fatty base (like cocoa butter), during storage is known as “bloom.”
This phenomenon is usually due to the recrystallization of some of the fat components,

especially lower melting point triglycerides, on the surface. It can alter the appearance and
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potentially the drug release profile of the suppository. Orange peel refers to a mottling or
uneven surface appearance. Fragility is the tendency of the suppository to break or crumble.

Syneresis is the expulsion of liquid from a gel.

Associate the term “bloom” with the white powdery appearance on the surface of choco-

late or fat-based pharmaceutical products like suppositories.

53. of tablets weighing less than 650 mg are required for friability test as per

Indian Pharmacopoeia 2018.

(A) 10 numbers
(B) 20 numbers
(C) 6.5 grams

(D) 3.25 grams

Correct Answer: (C) 6.5 grams

Solution: According to the Indian Pharmacopoeia 2018 guidelines for the friability test, a
sample of tablets having a total weight as close as possible to 6.5 g is used. For tablets
weighing less than 650 mg each, a number of tablets corresponding to approximately 6.5 g is
taken. For example, if each tablet weighs 325 mg, then 20 tablets would be used. Therefore,

the requirement is based on the total weight of the tablets, aiming for 6.5 grams.

Remember that for friability testing, the quantity of tablets is determined by their total

weight, aiming for around 6.5 grams as per IP 2018.

54. The self-preservative action of simple syrup is due to

(A) Higher viscosity
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(B) Isotonic action
(C) Hypotonic action
(D) Hypertonic action

Correct Answer: (D) Hypertonic action

Solution: Simple syrup is a concentrated aqueous solution of sucrose (typically 66.7

Think of how high salt or sugar concentrations preserve food — by creating a hypertonic

environment that draws water out of microbes. Simple syrup works similarly.

55. State the order of decomposition of drug in suspension dosage form (if the drug

decomposes in solution)

(A) Zero order kinetics
(B) Apparent zero order kinetics
(C) First-order kinetics

(D) Apparent first order kinetics
Correct Answer: (B) Apparent zero order kinetics

Solution: In a suspension, the drug is present as solid particles dispersed in a liquid vehicle.
If the drug undergoes decomposition in the solution phase (i.e., the dissolved portion), the
concentration of the drug in solution is governed by its solubility. As the dissolved drug
decomposes, more drug dissolves from the solid particles to maintain the solubility limit
(assuming the solid drug is in excess and solubility is the rate-limiting step for the amount in
solution). This process maintains a relatively constant concentration of the drug in solution
over time, leading to an apparent zero-order decomposition rate. The rate of decomposition
becomes independent of the total concentration of the drug in the suspension but depends on

the saturated solubility and the rate constant of decomposition in solution.
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Quick Tip

Think of a saturated solution — the concentration of the dissolved substance remains
constant as long as there is undissolved substance present. If the dissolved part degrades

at a constant rate, the overall process appears zero-order.

56. Sorbitol is used in soft gelatin capsules as

(A) Disintegrating agent
(B) Lubricant

(C) Thickener

(D) Plasticizer

Correct Answer: (D) Plasticizer

Solution: Sorbitol is a humectant and plasticizer commonly used in the manufacture of soft
gelatin capsules. As a plasticizer, it helps to increase the flexibility and reduce the brittleness
of the gelatin film, preventing it from becoming too hard and cracking during manufacturing
and storage. Its humectant properties also help to maintain the moisture content of the
capsule shell, further contributing to its flexibility and integrity. Disintegrating agents are
used in solid dosage forms like tablets and hard capsules to promote their breakdown in the
gastrointestinal tract. Lubricants are added to tablet and capsule formulations to reduce
friction during manufacturing processes. Thickeners are used to increase the viscosity of

liquid formulations.

Think of ”plastic” as flexible — plasticizers make things more flexible. Sorbitol helps

the gelatin shell of soft capsules stay flexible.

57. Which of the following flocculating agent is suitable for a negatively charged drug

for preparation of suspension?
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(A) Aluminium chloride
(B) Acacia

(C) Tragacanth

(D) Sodium lauryl sulphate

Correct Answer: (A) Aluminium chloride

Solution: Flocculating agents are used in suspensions to promote the formation of light,
fluffy aggregates of the dispersed particles, which settle more rapidly but are easily
redispersed with gentle shaking. For a negatively charged drug, a positively charged
flocculating agent is generally required to reduce the repulsive forces between the particles
and facilitate flocculation. Aluminium chloride is a trivalent salt that provides positively
charged aluminium ions (AI*") in solution, making it suitable for flocculating negatively
charged drug particles. Acacia and tragacanth are natural hydrocolloids that are typically
used as suspending agents to increase the viscosity of the medium and prevent settling; they
don’t primarily act as charge neutralizers for flocculation. Sodium lauryl sulphate is an
anionic surfactant and would likely increase the negative charge on the drug particles, thus

hindering flocculation.

Quick Tip

Remember the rule of opposite charges: positively charged flocculating agents are used
for negatively charged drugs, and vice versa, to neutralize surface charges and promote

aggregation.

58. What quantities of 95% and 45% v/v alcohol are to be mixed to make 200 mL of
65% v/v alcohol?

(A) 120 mL of 95% and 80 mL of 45% alcohol
(B) 40 mL of 95% and 160 mL of 45% alcohol
(C) 160 mL of 95% and 40 mL of 45% alcohol
(D) 80 mL of 95% and 120 mL of 45% alcohol
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Correct Answer: (D) 80 mL of 95% and 120 mL of 45% alcohol

Solution: We can solve this problem using the principle of alligation or by setting up a
system of equations. Let Vo5 be the volume of 951. The total volume of the mixture should
be 200 mL:

Vos + Vs = 200

2. The final concentration of alcohol in the mixture should be 65
0.95Vys + 0.45V,5 = 0.65 x 200

0.95Vy5 4 0.45Vy5 = 130

Now we can solve these two equations simultaneously. From the first equation, we can
express V5 as:

Vs = 200 — Vos
Substitute this into the second equation:

0.95Vps + 0.45(200 — Vys) = 130

0.95Vgs + 90 — 0.45Vp5 = 130

(0.95 — 0.45)Viys = 130 — 90

0.50Ves = 40
40
= — = L
Vos = 550 — 80m

Now, substitute the value of Vg5 back into the first equation to find Vj5:
80 + V5 = 200

Vis = 200 — 80 = 120 mL

So, 80 mL of 95

You can quickly check your answer by plugging the volumes back into the concentration

equation: (0.95 x 80) + (0.45 x 120) = 76 + 54 = 130, and 130/200 = 0.65 or 65
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59. What is the similarity between BB tooling and D tooling of tablet punches?

(A) Barrel length
(B) Head diameter
(C) Barrel diameter

(D) Die outer diameter
Correct Answer: (C) Barrel diameter

Solution: In tablet tooling, different punch and die configurations are used, designated by
letters like A, B, BB, C, and D. While there are differences in dimensions such as head
diameter and barrel length among these toolings, BB tooling shares the same barrel diameter
as B tooling. D tooling typically has a larger barrel diameter compared to B and BB tooling.
The die outer diameter also varies depending on the tooling type. Therefore, the similarity
between BB tooling and D tooling is NOT barrel length, head diameter, or die outer
diameter. However, there seems to be a misunderstanding in the provided answer, as BB
tooling is more closely related to B tooling in terms of barrel diameter. If we consider the
options provided and the commonalities, there isn’t a direct similarity specifically between
BB and D tooling. However, if we must choose the closest option based on potential overlaps
or considerations in tooling design, barrel diameter is a fundamental dimension, but it’s not
typically the same between BB and D. There might be an error in the question or the
provided options.

Given the options, and considering that barrel diameter is a crucial dimension for punch fit
within the die, it’s the most likely parameter to have some overlap or standardization across

different tooling types, even if not strictly identical between BB and D.

Tablet tooling dimensions are critical for compatibility. While specific values differ,

barrel diameter is a fundamental aspect of punch design.
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60. The preservative suitable for use in ophthalmic preparations is

(A) Sodium benzoate
(B) Chlorobutanol
(C) Benzoic acid

(D) Butyl hydroxyl anisole
Correct Answer: (B) Chlorobutanol

Solution: Ophthalmic preparations require preservatives that are effective against a broad
spectrum of microorganisms but are also non-irritating and safe for use in the eye.
Chlorobutanol is a commonly used preservative in ophthalmic formulations due to its

effectiveness, relative non-irritancy at appropriate concentrations (typically 0.5

Remember that ophthalmic preservatives need to be gentle on the eye. Chlorobutanol is

a frequent choice due to its balance of efficacy and tolerability.

61. Identify the false statement about gelatin used in the preparation of capsules.

(A) Type A gelatin has an isoelectric point in pH region of 9
(B) Type B gelatin has an isoelectric point in pH region of 4.5
(C) Type A gelatin is derived from an alkali treated precursor

(D) Type B gelatin is derived from an alkali treated precursor
Correct Answer: (C) Type A gelatin is derived from an alkali treated precursor

Solution: Gelatin is derived from collagen and is primarily of two types: Type A and Type
B. - Type A gelatin is derived from acid-treated collagen precursors and has an isoelectric
point typically between pH 7 and 9. - Type B gelatin is derived from alkali-treated collagen
precursors and has an isoelectric point typically between pH 4.5 and 5.2.

Therefore, the false statement is that Type A gelatin is derived from an alkali-treated

precursor. It is actually derived from an acid-treated precursor.
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Remember: Acid treatment for Type A, Alkali treatment for Type B. The isoelectric

points also differ significantly between the two types.

62. A cosmetologist requires to prepare a cold cream. Suggest the commonly used

combination that can be used.

(A) Stearic acid- borax
(B) Bees wax- KOH
(C) Stearic acid-KOH

(D) Bees wax-borax
Correct Answer: (D) Bees wax-borax

Solution: Cold creams are typically oil-in-water emulsions. A common traditional
formulation involves beeswax, mineral oil, and water, emulsified with borax (sodium borate).
The beeswax provides structure and emolliency, mineral oil is the oily phase, and borax
reacts with free fatty acids present in beeswax to form sodium soaps, which act as the
emulsifying agents, creating a stable emulsion. Stearic acid is used in vanishing creams
(water-in-oil emulsions) and is saponified with alkalis like borax or KOH to form the
emulsifying soap, but beeswax is a characteristic component of traditional cold cream

formulations.

Think of the classic cold cream feel — often associated with beeswax. Borax is a com-

mon emulsifier in such traditional formulations.

63. is not used as a keratolytic agent in shampoos?

(A) Selenium disulphide

44



(B) Sodium lauryl sulphate
(C) Resorcinol

(D) Sulphur
Correct Answer: (B) Sodium lauryl sulphate

Solution: Keratolytic agents are substances that help to loosen and shed the outer layer of
skin (stratum corneum). In shampoos, they are used to treat conditions like dandruff and
seborrheic dermatitis. Selenium disulphide, resorcinol, and sulphur are all established
keratolytic agents used in medicated shampoos. Sodium lauryl sulphate (SLS) is an anionic
surfactant widely used as a cleansing and foaming agent in shampoos, but it is not primarily
used for its keratolytic properties. While SLS can have some effect on the skin barrier, its

main function is detergency.

Think of dandruff shampoos — selenium disulphide and sulphur are common active

ingredients. SLS is what makes shampoo foamy.

64. Which of the following material is used for making dip tubes of aerosols?

(A) Polyethylene
(B) Stainless steel
(C) Rubber

(D) Tin

Correct Answer: (A) Polyethylene

Solution: Dip tubes in aerosol containers are used to draw the product from the bottom of

the can to the valve when the actuator is pressed. Polyethylene is the most common material
used for making dip tubes due to its flexibility, chemical inertness, compatibility with a wide
range of formulations, and cost-effectiveness. Stainless steel is used for some components of

the aerosol valve but is generally too rigid and expensive for dip tubes. Rubber might be used
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for seals and gaskets but is not ideal for the main dip tube due to potential compatibility
issues and lack of rigidity. Tin was historically used for aerosol cans themselves but is not

the primary material for dip tubes in modern aerosols.

Visualize an aerosol can — the tube that goes down into the liquid is usually a flexible

plastic. Polyethylene fits this description.

65. Using which instrument, the consistency of lipstick is evaluated?

(A) Cup & bob viscometer
(B) Cone & plate viscometer
(C) Ostwald viscometer

(D) Penetrometer
Correct Answer: (D) Penetrometer

Solution: The consistency and hardness of lipstick are typically evaluated using a
penetrometer. A penetrometer measures the depth of penetration of a probe into the lipstick
formulation under a specific load and time. This test provides a measure of the firmness or
softness of the lipstick, which is crucial for its application properties and stability.
Viscometers (cup bob, cone plate, Ostwald) are used to measure the viscosity of liquids,
which is not the primary parameter for evaluating the consistency of a semi-solid product

like lipstick.

Think of “penetrate” — a penetrometer measures how easily something goes into the

lipstick, indicating its firmness.

66. Which of the following is responsible for bridging in tablet coating?
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(A) Rapid drying of coating solution
(B) Over spraying of coating solution
(C) High moisture content of air

(D) Improper plasticizer
Correct Answer: (A) Rapid drying of coating solution

Solution: Bridging in tablet coating refers to the filling or obliteration of the score line or
debossed letters on a tablet surface by the coating material. Rapid drying of the coating
solution is a primary cause of bridging. When the coating solution dries too quickly, it can
solidify across the indentations before it has a chance to flow and uniformly cover the
features, leading to a film that bridges over the score line or lettering. Improper plasticizer
levels can affect the flexibility of the coating film, potentially contributing to edge chipping
or cracking rather than bridging. Over spraying might lead to uneven coating or lamination.
High moisture content of air can affect the drying rate but is less directly associated with

bridging compared to the drying rate of the coating solution itself.

Imagine paint drying too fast over a groove — it forms a film across the top instead of

flowing into it. Rapid drying of coating solution does something similar on tablets.

67. The life span of blood in citrate saline after withdrawal from the donor stored at

4-6°C is days.

(A) 7 days

(B) 15 days
(C) 21 days
(D) 30 days

Correct Answer: (A) 7 days

Solution: The shelf life of whole blood collected in citrate-phosphate-dextrose-adenine

(CPDA-1) anticoagulant solution and stored at 4-6°C is typically up to 35 days in many
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regions. However, the question specifically mentions “citrate saline,” which usually refers to
a simpler anticoagulant solution like Acid Citrate Dextrose (ACD) or Citrate Phosphate
Dextrose (CPD). Blood stored in ACD or CPD generally has a shorter shelf life compared to
CPDA-1. While specific guidelines can vary by region and blood bank practices, a lifespan
of around 7 days for blood in citrate saline (without adenine) stored at 4-6°C is a reasonable
approximation based on older or less common storage protocols. Modern blood banking
predominantly uses CPDA-1 for longer storage. Given the options, 7 days is the shortest and

most plausible lifespan for blood stored in a basic citrate saline solution.

Remember that different anticoagulant solutions affect the storage life of blood. CPDA-

1 allows for longer storage than simpler citrate-based solutions.

68. salt is used as astringent in cosmetics.

(A) Iron
(B) Lead
(C) Tin

(D) Zinc

Correct Answer: (D) Zinc

Solution: Zinc salts, such as zinc sulfate and zinc oxide, are commonly used as astringents
in cosmetics and personal care products. Astringents help to contract skin tissues, reduce
pores, and decrease oiliness. Iron, lead, and tin salts are generally not used as astringents in
cosmetics due to potential toxicity or other undesirable properties. Lead is particularly toxic
and prohibited in cosmetics. Iron salts might be used in some specific applications but are

not primary astringents. Tin compounds have limited cosmetic use as astringents.
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Think of zinc oxide as a common ingredient in skin products, often with astringent and

protective properties.

69. Glycerine in toothpaste is used as

(A) Binding agent
(B) Foaming agent
(C) Humectant

(D) Sweetening agent
Correct Answer: (C) Humectant

Solution: Glycerine is a common ingredient in toothpaste primarily used as a humectant.
Humectants help to retain moisture and prevent the toothpaste from drying out in the tube,
maintaining its smooth texture and usability over time. While glycerine has a slightly sweet
taste, it is not its primary role in toothpaste (sweetening agents like sorbitol or xylitol are
used for that purpose). It doesn’t act as a binding agent (which provides cohesion) or a

foaming agent (surfactants like sodium lauryl sulfate are used for foaming).

Think of glycerine as something that keeps things moist — like in lotions or toothpaste.

“Humectant” means moisture-retaining.

70. The volume of distribution of two drugs A and B was 40 L and 160 L respectively.

Which of the following statements are correct?
1. Dose of A is low compared to B
2. The initial plasma concentration of A is high

3. Dose of B is low compared to A
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4. The initial plasma concentration of B is low

(A) I only

(B) Iand II

(O) L I and 1
(D) I, IT'and IV

Correct Answer: (D) I, II and IV

Solution: The volume of distribution (Vd) relates the amount of drug in the body to the

plasma concentration. The formula is:

J— Dose
~ Initial Plasma Concentration (C,)

Rearranging this, we get:
Dose
Vd

Given: - Vd of drug A=40L - Vd of drug B=160 L

Co =

Let’s analyze the statements assuming the same dose (for comparison purposes initially):

- **Statement II: The initial plasma concentration of A is high.** If the dose is the same,
since Vd of A is smaller, the initial plasma concentration of A will be higher (Cy4 = D%Se).
This statement is likely correct if we consider a scenario where both drugs are given in
similar doses.

- **Statement IV: The initial plasma concentration of B is low.** If the dose is the same,

since Vd of B is larger, the initial plasma concentration of B will be lower (Cyp = ?g%e). This

statement is likely correct under the same assumption.

Now consider the doses required to achieve a certain plasma concentration:
Dose = Cy x Vd

If we want to achieve the same initial plasma concentration for both drugs, then the dose of
B would need to be higher because its Vd is larger. This implies:

- **Statement I: Dose of A is low compared to B.** To achieve a similar initial plasma
concentration, the dose of A would be lower than the dose of B. This statement is likely

correct if the therapeutic target is a certain plasma concentration.
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- **Statement III: Dose of B is low compared to A.** This is the opposite of what we just
deduced and is likely incorrect if the goal is similar plasma concentrations.

Therefore, statements I, II, and IV are consistent with the principles of volume of
distribution. A smaller Vd leads to a higher initial plasma concentration for the same dose,
implying a lower dose is needed to achieve a certain concentration compared to a drug with a
larger Vd.

Final Answer: (D) I, Il and IV

Quick Tip

Remember the inverse relationship between Volume of Distribution (Vd) and initial
plasma concentration (C) for a given dose. A larger Vd means the drug is more dis-

tributed outside the plasma, resulting in a lower plasma concentration.

71. Which of the following affects the Glomerular filtration of a drug?

(A) Lipid solubility
(B) Plasma protein binding
(C) Degree of ionization

(D) Rate of tubular secretion
Correct Answer: (B) Plasma protein binding

Solution: Glomerular filtration is a passive process in the kidneys where water and small
solutes are filtered from the blood into Bowman’s capsule. Only unbound (free) drug can
pass through the glomerular capillaries. Drugs that are highly bound to plasma proteins (like
albumin) are largely retained in the blood and are not efficiently filtered. Lipid solubility and
the degree of ionization affect the reabsorption of drugs in the renal tubules rather than their
initial filtration. The rate of tubular secretion is an active transport process that occurs after

glomerular filtration and moves drugs from the blood into the renal tubules.
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Remember that the glomerulus filters blood based on size and charge. Large molecules

(like protein-bound drugs) are not easily filtered.

72. The complete elimination of a drug is through renal route. If the drug is given to the

patient with renal failure, what will happen?

(A) Drug is completely protein bound.
(B) Drug is completely eliminated renally.
(C) Drug metabolites accumulates in the body

(D) Drug gets completely metabolized in the liver.
Correct Answer: (C) Drug metabolites accumulates in the body

Solution: If a drug is completely eliminated through the renal route, it means that the
kidneys are solely responsible for its removal from the body, either through glomerular
filtration, tubular secretion, or both. In a patient with renal failure, the kidney function is
impaired, leading to a reduced ability to eliminate the drug. Consequently, the drug and its
metabolites (if they are also renally eliminated) will accumulate in the body, potentially
leading to increased drug levels, prolonged drug action, and adverse effects. Option A is
incorrect as renal failure does not directly cause a drug to become completely protein bound.
Option B is contradictory to the condition of renal failure. Option D might occur for some
drugs as an alternative elimination pathway becomes more significant when the primary
route is compromised, but accumulation of the drug and its metabolites is the more direct

and general consequence of impaired renal elimination.

Think of the kidneys as the body’s waste disposal system for renally eliminated drugs.

If the system fails, waste (drug and its breakdown products) builds up.
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73. Hepatic first pass effect can not be avoided by administering the drug through

route.

(A) Per-oral
(B) Sublingual
(C) Intramuscular

(D) Subcutaneous
Correct Answer: (A) Per-oral

Solution: The hepatic first-pass effect (or presystemic metabolism) refers to the metabolism
of a drug occurring in the liver before it reaches systemic circulation. When a drug is
administered per-orally (by mouth), it is absorbed from the gastrointestinal tract and enters
the portal circulation, which carries it directly to the liver where it can be extensively
metabolized before reaching the rest of the body. Sublingual administration bypasses the
first-pass effect because the drug is absorbed directly into the systemic circulation through
the blood vessels under the tongue. Similarly, intramuscular and subcutaneous routes also
bypass the initial hepatic metabolism as the drug is absorbed directly into the bloodstream

from the injection site.

Think of the oral route as the "liver’s first stop” for drugs after absorption from the gut.

Other routes often allow the drug to enter the bloodstream directly.

74. Which of the following statements is NOT TRUE for effect of co-administration of

erythromycin with cyclosporine?

(A) It decreases its metabolism
(B) It increases its gastrointestinal absorption
(C) It increases its toxicity

(D) It increases its clearance
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Correct Answer: (D) It increases its clearance

Solution: Erythromycin is a macrolide antibiotic that inhibits cytochrome P450 enzymes,
particularly CYP3A4, which is a major enzyme involved in the metabolism of cyclosporine.
By inhibiting CYP3A4, erythromycin decreases the metabolism of cyclosporine, leading to
increased levels of cyclosporine in the body and potentially increased toxicity. Erythromycin
does not typically increase the gastrointestinal absorption of cyclosporine. The increased
levels of cyclosporine due to reduced metabolism can lead to increased toxicity. Therefore,
the statement that is NOT TRUE is that erythromycin increases the clearance of

cyclosporine; in fact, it decreases its clearance by inhibiting its metabolism.

Quick Tip
Remember that enzyme inhibitors (like erythromycin on CYP3A4) generally lead to

decreased metabolism and increased levels/toxicity of the substrate drug (cyclosporine

in this case). Clearance is usually reduced, not increased.

75. Which of the following statement is correct for describing characteristic feature of

non-linear pharmacokinetics?

(A) Area under the curve is proportional to the dose.
(B) Elimination half-life remains constant.
(C) Area under the curve is not proportional to the dose.

(D) Amount of drug excreted remains constant.
Correct Answer: (C) Area under the curve is not proportional to the dose.

Solution: Non-linear pharmacokinetics occurs when the pharmacokinetic parameters of a
drug (such as absorption, distribution, metabolism, and excretion) change with the dose or
concentration of the drug. This is often due to the saturation of processes involved in these
phases, such as saturable metabolism or protein binding. In non-linear pharmacokinetics: -
The area under the curve (AUC) of a concentration-time profile is not directly proportional to

the dose because the clearance can change with concentration. - The elimination half-life
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may not remain constant as it can be dose-dependent due to saturation of elimination
pathways. - The amount of drug excreted may not increase linearly with dose due to
saturation of transporters or metabolic enzymes.

Therefore, the correct statement describing a characteristic feature of non-linear

pharmacokinetics is that the area under the curve is not proportional to the dose.

Think of ”non-linear” as ”not following the rules.” In linear pharmacokinetics, every-

thing scales with the dose. In non-linear, it doesn’t.

76. The dose of the drug is repeated at half-life intervals. After how many intervals the

steady state (plateau) plasma drug concentration is reached?

(A) 2 — 3 half lives
(B) 4 — 5 half lives
(C) 6 — 7 half lives
(D) 8 — 10 half lives

Correct Answer: (B) 4 — 5 half lives

Solution: When a drug is administered repeatedly at regular intervals, it takes approximately
4-5 elimination half-lives to reach steady-state plasma drug concentration. At steady state,
the rate of drug administration equals the rate of drug elimination, and the plasma
concentration fluctuates around an average value. While some accumulation occurs with
each dose, it takes about 4-5 half-lives for this accumulation to plateau, reaching

approximately 94-97

Remember the rule of thumb: it takes around 4-5 half-lives to reach steady state with

regular dosing, regardless of the dose or the dosing interval (as long as it’s consistent).
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77. defined as ’an immunologically mediated reaction to a drug producing

stereotyped symptoms unrelated to its pharmacodynamic actions.”

(A) Hypersensitivity
(B) Supersensitivity
(C) Intolerance

(D) Idiosyncrasy
Correct Answer: (A) Hypersensitivity

Solution: Hypersensitivity (or a drug allergy) is defined as an adverse reaction to a drug that
results from a previous exposure and involves an immunological mechanism. The symptoms
are often stereotyped and are not directly related to the drug’s normal pharmacological
effects. Supersensitivity refers to an increased responsiveness of a target cell to a drug after
chronic exposure to an antagonist. Intolerance describes a lower-than-expected threshold to
the normal pharmacological effect of a drug. Idiosyncrasy is an unusual or unexpected

reaction to a drug that is not immunologically mediated or predictable.

Remember “immuno” for hypersensitivity (drug allergy). It’s an immune system re-

sponse, unlike other adverse drug reactions.

78. Low dose subcutaneous heparin therapy is indicated for:

(A) Prevention of leg vein thrombosis in elderly patients
(B) Ischaemic stroke
(C) Patients undergoing neurosurgery

(D) Prevention of extension of coronary artery thrombus in acute myocardial infarction

Correct Answer: (A) Prevention of leg vein thrombosis in elderly patients
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Solution: Low-dose subcutaneous heparin is commonly used for the prophylaxis
(prevention) of venous thromboembolism (VTE), particularly deep vein thrombosis (DVT)
and pulmonary embolism, in patients at increased risk, such as elderly patients with reduced
mobility, patients undergoing surgery (especially orthopedic or major abdominal surgery),
and those with certain medical conditions. While heparin is also used in the treatment of
acute thrombotic events like ischaemic stroke and acute myocardial infarction (often as
unfractionated heparin or low molecular weight heparin at therapeutic doses), low-dose
subcutaneous administration is primarily for prevention. In patients undergoing
neurosurgery, the risk of VTE exists, but specific protocols might favor other prophylactic
measures like mechanical methods or low molecular weight heparin depending on the type

of surgery and patient risk factors.

Think of low-dose heparin as a preventive measure against blood clots in at-risk indi-

viduals, especially in situations like prolonged immobility or post-surgery.

79. Which of the following is TRUE for metformin?

(A) It is significantly metabolized in the liver
(B) Food intake increases its extent of absorption
(C) It causes weight gain

(D) It exhibits extensive plasma protein binding
Correct Answer: (A) It is significantly metabolized in the liver

Solution: Metformin’s primary elimination pathway is renal excretion of the unchanged
drug. Hepatic metabolism is minimal, involving minor pathways. Therefore, the statement
that it is *significantly* metabolized in the liver is generally considered FALSE. There
appears to be an error in the provided correct answer based on standard pharmacological
knowledge. Options B, C, and D are definitively false. Given the options, and the slight
involvement of the liver in minor metabolic pathways, option A is the *least™ incorrect,

although not entirely accurate.
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While the primary exit route for metformin is the kidneys, remember the liver handles

a tiny bit of the breakdown. Think “mostly kidney, barely liver.”

80. What is the reason for hyperglycaemia caused due to long-term thiazide therapy?

(A) Increasing sympathetic activity
(B) Reducing insulin release
(C) Interfering with glucose utilization in tissues

(D) Increasing corticosteroid secretion
Correct Answer: (B) Reducing insulin release

Solution: Long-term thiazide diuretic therapy can lead to hyperglycaemia (increased blood
glucose levels) through several mechanisms. One of the key mechanisms is the impairment
of insulin secretion from the pancreatic beta cells. Thiazides can affect potassium channels
in these cells, which are involved in insulin release. By altering potassium levels and channel
function, thiazides can reduce the amount of insulin secreted in response to glucose. While
other factors like increased insulin resistance and increased hepatic glucose production may
also play a role, the reduction in insulin release is a significant contributor to

thiazide-induced hyperglycaemia.

Remember that thiazides can affect electrolyte balance, including potassium, which in

turn can impact insulin secretion.

81. increases cardiac output in congestive heart failure without having any

direct myocardial action.
(A) Amrinone
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(B) Captopril
(C) Digoxin
(D) Dobutamine

Correct Answer: (B) Captopril

Solution: Captopril is an angiotensin-converting enzyme (ACE) inhibitor. In congestive
heart failure, it reduces afterload and preload by inhibiting the renin-angiotensin-aldosterone
system, leading to vasodilation and decreased blood volume. This improves cardiac output
indirectly without a direct action on the myocardium. Amrinone and dobutamine are positive
inotropic agents that directly increase myocardial contractility. Digoxin is also a positive
inotrope but its use is more complex and has direct effects on the heart muscle. Captopril’s
primary mechanism in improving cardiac output in heart failure is by reducing the workload

on the heart through vasodilation and reduced fluid retention.

Think of ACE inhibitors like captopril as "helpers” that make it easier for the heart to

pump by reducing resistance, rather than directly making the heart muscle stronger.

82. The antitussive that is present in opium but has no analgesic or addicting properties

is

(A) Codeine

(B) Ethyl morphine
(C) Noscapine

(D) Pholcodeine

Correct Answer: (C) Noscapine

Solution: Opium contains various alkaloids, some of which have antitussive
(cough-suppressing), analgesic (pain-relieving), and addicting properties. Codeine and ethyl

morphine are opium alkaloids that possess antitussive and analgesic effects, and they also
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have the potential for addiction. Pholcodeine is a synthetic opioid derivative with antitussive
properties and a lower potential for addiction compared to codeine, but it still has some
opioid-like effects. Noscapine (also known as narcotine) is an opium alkaloid that exhibits
antitussive activity but has minimal analgesic effects and is considered non-addictive at

therapeutic doses.

Remember Noscapine as the opium-derived cough suppressant that doesn’t come with

the pain relief and addiction baggage of other opioids.

83. In cytotoxic induced drug vomiting, which of the following receptor is most

involved?

(A) Histamine H; receptor
(B) Serotonin 5-HT}3 receptor
(C) Dopamine D,, receptor
(D) Opioid p receptor

Correct Answer: (B) Serotonin 5-HTj receptor

Solution: Cytotoxic drugs used in chemotherapy can induce vomiting by damaging
enterochromaffin (EC) cells in the gastrointestinal tract. These damaged EC cells release
serotonin (5-hydroxytryptamine, 5-HT), which then activates 5-HT3 receptors located on
vagal afferent nerve terminals in the gut. These signals are transmitted to the vomiting center
in the brainstem, triggering emesis. Therefore, the serotonin 5-HT3 receptor plays a crucial
role in cytotoxic drug-induced vomiting, and 5-HT}3 receptor antagonists are effective

antiemetics in this context.

Remember the link between chemotherapy, gut damage, serotonin release, and the 5-

HTS; receptor’s role in triggering vomiting.
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84. The mechanism of action for relieving migraine by ergotamine is due to

(A) Blocking vascular « adrenergic receptors
(B) Blocking vascular 5-HT, receptors
(C) Dilating cranial arterio-venous shunt channels

(D) Constricting cranial vessels and reducing perivascular neurogenic inflammation

Correct Answer: (D)

Constricting cranial vessels and reducing perivascular neurogenic inflammation

Solution: Ergotamine is an ergot alkaloid used to treat migraine headaches. Its primary
mechanism of action in relieving migraine pain involves the constriction of dilated cranial
blood vessels. Migraine is thought to involve vasodilation of cranial arteries, which
contributes to the headache pain. Ergotamine acts as a non-selective 5-HT; receptor agonist,
particularly at 5-HT, 5 receptors located on intracranial blood vessels, causing
vasoconstriction. Additionally, ergotamine can have complex effects on other receptors,
including adrenergic and dopaminergic receptors, and may also help reduce perivascular

neurogenic inflammation, further contributing to migraine relief.

Think of ergotamine as a "vessel constrictor” for the head during a migraine. Targeting

serotonin receptors is key to this action.

85. What is the most prominent side effect of salbutamol?

(A) Rise in blood pressure
(B) Muscle cramps
(C) Hyperglycaemia

(D) Stimulation of central nervous system

Correct Answer: (B) Muscle cramps
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Solution: Salbutamol is a short-acting 52-adrenergic receptor agonist used primarily as a
bronchodilator in the treatment of asthma and chronic obstructive pulmonary disease
(COPD). While salbutamol can have systemic effects due to 35 receptor stimulation outside
the lungs, the most prominent side effect is often muscle cramps or tremors. Other potential
side effects include tachycardia (increased heart rate), palpitations, nervousness, and
hypokalemia (low potassium levels), which can indirectly contribute to muscle issues. A rise
in blood pressure is less common, and while it can affect glucose metabolism,
hyperglycaemia is not the most prominent side effect. Central nervous system stimulation

can occur but is usually less pronounced than muscle-related effects.

Think of the ”shake” or “tremor” feeling sometimes associated with inhalers — that

relates to muscle effects.

86. antiemetic selectively blocks levodopa induced vomiting without

blocking its antiparkinsonian action.

(A) Metoclopramide
(B) Cisapride

(C) Domperidone
(D) Ondansetron

Correct Answer: (C) Domperidone

Solution: Levodopa, used in the treatment of Parkinson’s disease, can cause nausea and
vomiting by stimulating dopamine Ds receptors in the chemoreceptor trigger zone (CTZ) of
the brainstem. Domperidone is a peripheral dopamine D5 receptor antagonist that does not
readily cross the blood-brain barrier. This selective action allows it to block the emetic
effects of levodopa by acting on the CTZ, which lies outside the blood-brain barrier, without
significantly interfering with the central dopaminergic effects of levodopa that are crucial for

its antiparkinsonian action. Metoclopramide also blocks D, receptors but can cross the
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blood-brain barrier and may antagonize the antiparkinsonian effects of levodopa. Cisapride
is primarily a prokinetic agent affecting serotonin receptors in the gut. Ondansetron is a

5-HTj3 receptor antagonist, mainly used for chemotherapy-induced nausea and vomiting.

Remember Domperidone as the antiemetic that’s “brain-shy” — it stays mostly in the

periphery, blocking vomiting without messing with Parkinson’s meds in the brain.

87. Hypersensitivity reaction caused by penicillin’s comes under type

adverse drug reaction.

(A) TYPE A
(B) TYPE B
(C) TYPE C
(D) TYPE D

Correct Answer: (B) TYPE B

Solution: Hypersensitivity reactions to penicillin are classified as Type B adverse drug
reactions. Type B reactions are idiosyncratic, unpredictable, and not related to the drug’s
pharmacological action. They often involve immunological mechanisms, as is the case with
penicillin allergies, which can manifest as various symptoms ranging from skin rashes to
anaphylaxis. Type A reactions are predictable and related to the drug’s known pharmacology
(e.g., side effects). Types C and D reactions are usually delayed and related to chronic drug

exposure (carcinogenic or teratogenic effects).

Remember "B for bizarre” or ”’B for body’s immune system” when thinking about Type

B adverse reactions like penicillin allergy.
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88. Drug interaction between and is a beneficial interaction.

(A) Erythromycin, digoxin
(B) Ramipril, haloperidol
(C) Adrenaline, xylocaine

(D) MAOI, fluoxetine
Correct Answer: (C) Adrenaline, xylocaine

Solution: A beneficial drug interaction is one where the combined effect of two drugs is
greater than the sum of their individual effects or where one drug enhances the therapeutic
effect or reduces the adverse effects of another.

- **Erythromycin and digoxin:** Erythromycin can inhibit the metabolism of digoxin,
leading to increased digoxin levels and potentially digoxin toxicity. This is generally
considered an adverse interaction. - **Ramipril and haloperidol:** Ramipril (an ACE
inhibitor) and haloperidol (an antipsychotic) do not typically have a synergistic beneficial
interaction. There might be concerns regarding hypotension or QTc prolongation, making
this interaction potentially harmful or requiring careful monitoring. - **Adrenaline
(epinephrine) and xylocaine (lidocaine):** Adrenaline is often co-administered with local
anesthetics like lidocaine. Adrenaline causes vasoconstriction at the injection site, which
reduces the systemic absorption of lidocaine, prolongs its local anesthetic effect, and
decreases the risk of systemic toxicity. This is a beneficial interaction. - **MAOI
(Monoamine Oxidase Inhibitor) and fluoxetine (SSRI):** Combining these drugs can lead to
a dangerous condition called serotonin syndrome, characterized by symptoms like agitation,
confusion, tachycardia, and hyperthermia. This is a harmful interaction.

Therefore, the beneficial drug interaction among the given options is between adrenaline and

xylocaine.

Think of the dentist’s office — they often mix epinephrine with lidocaine to make the

numbing last longer in one spot. That’s a classic beneficial interaction.
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89. Head drop method is used in the bioassay of

(A) Adrenaline
(B) Digoxin
(C) Oxytocin

(D) D-tubocurarine
Correct Answer: (D) D-tubocurarine

Solution: The head drop method is a classical bioassay used to determine the potency of
neuromuscular blocking agents, such as D-tubocurarine. In this method, the loss of the
righting reflex in rabbits, indicated by the inability to lift their head, is observed after the
administration of the test substance. The dose required to produce head drop in 50% of the
animals (ED50) is then compared with that of a standard preparation to determine the relative
potency. This method relies on the curare-like effect of D-tubocurarine, which causes skeletal

muscle relaxation, including the neck muscles responsible for maintaining head posture.

Remember ’head drop” and “’rabbit” when you think of the bioassay for neuromuscular

blockers like D-tubocurarine.

90. HIV infected patient was started with highly active anti-retroviral therapy
containing efavirenz. The patient should be given with which of the following

precautions by the pharmacist.

(A)
Efavirenz should not be taken with a high fat meal as it can increase its absorption in the GI tract and ca

(B)

Efavirenz is associated with the development of painful peripheral neuropathy in some patients.

(®)

Efavirenz is a strong inhibitor of enzymes needed by other medications, thereby increasing the risk for ¢
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(D)

Efavirenz can cause yellow color to the skin in about 10% of patients but it is not harmful.

Correct Answer: (A)

Efavirenz should not be taken with a high fat meal as it can increase its absorption in the GI tract and ca

Solution: Efavirenz is a non-nucleoside reverse transcriptase inhibitor (NNRTI) commonly
used in HIV treatment regimens. It is known that the absorption of efavirenz is increased
when taken with food, particularly high-fat meals. This increased absorption can lead to
higher plasma concentrations of the drug, which may exacerbate central nervous system
(CNYS) side effects such as dizziness, drowsiness, confusion, and abnormal dreams.
Therefore, patients taking efavirenz should be advised to take it on an empty stomach,
preferably at bedtime to minimize the impact of CNS side effects.

Let’s briefly consider the other options: - Option B: While efavirenz can cause neurological
symptoms, painful peripheral neuropathy is not a primary or common adverse effect
associated with it. - Option C: Efavirenz is an inducer of some cytochrome P450 enzymes
(e.g., CYP3A4, CYP2(C9), which can lead to decreased levels of other medications
metabolized by these enzymes, rather than being a strong inhibitor. Caution regarding
drug-drug interactions is important, but the mechanism described is incorrect. - Option D:
Efavirenz is not typically associated with causing yellow discoloration of the skin. Jaundice

(yellowing of the skin) in HIV patients is usually related to liver issues or other infections.

Think “empty stomach at night” for efavirenz to help manage its absorption and poten-

tial CNS effects.

91. In the treatment of selective serotonin reuptake inhibitors are used.

(A) Bipolar depression
(B) Depression
(C) Migraine
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(D) Schizophrenia
Correct Answer: (B) Depression

Solution: Selective serotonin reuptake inhibitors (SSRIs) are a class of antidepressant
medications primarily used in the treatment of depression, including major depressive
disorder and other depressive conditions. They work by inhibiting the reuptake of serotonin
in the brain, making more serotonin available for neurotransmission. While SSRIs may
sometimes be used off-label for other conditions like anxiety disorders, their primary
indication is in the treatment of depression. They are not the first-line treatment for bipolar
depression (mood stabilizers are usually preferred), migraine (other specific medications are

used), or schizophrenia (antipsychotics are the primary treatment).

Think ”’S for Serotonin” and D for Depression” to remember the main use of SSRIs.

92. The antidiabetic activity of glipizide is by

(A) Promoting Glucose uptake in skeletal muscle
(B) Promoting the insulin sensitization
(C) Preventing the Glucose synthesis in liver

(D) Stimulation of insulin from beta cells
Correct Answer: (D) Stimulation of insulin from beta cells

Solution: Glipizide is a sulfonylurea, a class of oral antidiabetic drugs. Sulfonylureas work
primarily by stimulating the release of insulin from the beta cells of the pancreas. They bind
to sulfonylurea receptors on the beta cells, leading to the closure of ATP-sensitive potassium
channels, depolarization of the cell membrane, influx of calcium ions, and subsequent
exocytosis of insulin. While glipizide may have some minor effects on insulin sensitivity, its
main mechanism of action is the direct stimulation of insulin secretion. Options A, B, and C

describe the mechanisms of action of other antidiabetic drug classes (e.g., biguanides like
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metformin reduce hepatic glucose production, thiazolidinediones increase insulin

sensitivity).

Remember that sulfonylureas like glipizide ’squeeze” more insulin out of the pancreas.

”’S for Sulfonylurea” and ”’S for Stimulate insulin.”

93. The Antihypertensive action of thiazide diuretics is attributed to which of the two

factors?
1. Closing of calcium ion channels
2. Stimulation of adenylyl cyclase
3. Depletion of sodium ions

4. Decrease in peripheral resistance

(A) (I) and (II)
(B) (II) and (IIT)
(C) (I) and (III)
(D) (I1I) and (IV)

Correct Answer: (D) (IIT) and (IV)

Solution: Thiazide diuretics lower blood pressure through several mechanisms. Initially,
they increase sodium and water excretion, leading to a decrease in extracellular fluid volume
and thus reducing cardiac output. This corresponds to **(III) Depletion of sodium ions**.
However, with chronic use, the reduction in blood pressure is primarily maintained by a
decrease in peripheral vascular resistance. This occurs due to various factors, including
vasodilation. Therefore, the two main factors contributing to the long-term antihypertensive
action of thiazide diuretics are the depletion of sodium ions (leading to reduced blood

volume initially) and a **(IV) Decrease in peripheral resistance**.
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Options (I) and (II) are not the primary mechanisms of the antihypertensive action of thiazide
diuretics. Thiazides primarily affect sodium and chloride transport in the distal convoluted

tubule of the nephron.

Think of thiazides as “’salt and vessel relaxers” for blood pressure control — they get rid

of sodium and make blood vessels wider.

94. In which of the following condition altered redox state of haemoglobin is seen?

(A) Aplastic anaemia
(B) Methemoglobinemia
(C) Sideroblastic anaemia

(D) Megaloblastic anaemia
Correct Answer: (B) Methemoglobinemia

Solution: Methemoglobinemia is a condition characterized by the presence of a
higher-than-normal level of methemoglobin in the blood. Methemoglobin is a form of
hemoglobin where the iron in the heme group is in the ferric (Fe3") state, rather than the
ferrous (Fe?") state of normal hemoglobin. This ferric form cannot bind oxygen effectively,
leading to reduced oxygen delivery to tissues. Thus, methemoglobinemia directly involves
an altered redox state of hemoglobin.

Aplastic anemia is characterized by bone marrow failure leading to a deficiency of all blood
cell types. Sideroblastic anemia involves the bone marrow producing ringed sideroblasts
(erythroblasts with iron-laden mitochondria). Megaloblastic anemia is characterized by the
presence of large, abnormal red blood cell precursors in the bone marrow, often due to
vitamin B12 or folate deficiency. While these conditions affect hemoglobin levels or red
blood cell production, they do not primarily involve an altered redox state of the iron in

hemoglobin itself, as seen in methemoglobinemia.
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Remember “meth” in methemoglobinemia refers to the altered iron state (Fe3") in

hemoglobin, which can’t carry oxygen properly.

95. is the most commonly used reducing agent in volumetric analysis.

(A) Iodine
(B) Potassium iodate

(C) Potassium permanganate

(D) Oxalic acid
Correct Answer: (D) Oxalic acid

Solution: In volumetric analysis (titration), reducing agents are substances that lose
electrons and get oxidized. Oxalic acid (H2C204) is a commonly used primary standard that
can also act as a reducing agent, particularly in titrations involving oxidizing agents like
potassium permanganate (KMnQO,). Iodine (I2) typically acts as an oxidizing agent in
iodimetric titrations, while potassium iodate (KIOs3) is often used as a primary standard in
1odometric titrations where it is reduced to iodine. Potassium permanganate is a strong

oxidizing agent and is rarely used as a reducing agent in standard titrations.

Think of oxalic acid reacting with strong oxidizers like permanganate — it loses elec-

trons, hence it’s a reducing agent in that context.

96. Which of the following is not a primary standard?

(A) Ammonia
(B) NaQCOg
(C) Potassium hydrogen phthalate

70



(D) Sodium oxalate
Correct Answer: (A) Ammonia

Solution: A primary standard is a highly purified compound that can be accurately weighed
to prepare a solution of known concentration. It should have several key properties, including
high purity, stability in air, absence of hydrates (or known stoichiometry of hydration), high
molar mass (to minimize weighing errors), and solubility in the titration medium.

- ** Ammonia (NH3):** Ammonia is a gas at standard conditions, making it difficult to
weigh accurately. Its solutions are also prone to changes in concentration due to volatility.
Therefore, ammonia is not a primary standard. - **Sodium carbonate (NayCO3):** Sodium
carbonate is a primary standard, although it can absorb moisture from the air. It is often dried
before use. - **Potassium hydrogen phthalate (KHP) (KHCsH4O,4):** KHP is a common
primary standard for titrating bases. It is stable, non-hygroscopic, and has a high molar mass.
- **Sodium oxalate (Na2C20y4):** Sodium oxalate is a primary standard used in redox
titrations, particularly with potassium permanganate. It is stable and can be obtained in high
purity.

Thus, ammonia is not a primary standard due to its gaseous state and volatility.

Think of primary standards as solids you can weigh precisely. Ammonia is a gas, so

weighing it accurately to make a standard solution is tricky.

97. Calomel electrode is made up of

(A) Pool of mercury
(B) Hg/Hg,Cly

(C) Ag/AgCl,

(D) Pt/KCl

Correct Answer: (B) Hg/Hg,Cls
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Solution: The calomel electrode is a type of reference electrode commonly used in
electrochemical measurements. It consists of liquid mercury in contact with a paste of
mercury(I) chloride (Hg2Cls), also known as calomel, and a solution containing chloride ions
(typically potassium chloride, KCl) at a specific concentration. The notation Hg/HgsCls
represents this composition. The potential of the calomel electrode is stable and depends on
the concentration of the chloride solution.

Option A describes just mercury, which is a component but not the entire electrode system.
Option C describes a silver/silver chloride reference electrode. Option D describes a

platinum electrode in a potassium chloride solution, which is not a calomel electrode.

Remember “calomel” (HgyCly) is the key component along with mercury (Hg) in a

calomel electrode.

98. errors cannot be predicted.

(A) Determinate
(B) Operational
(C) Methodological

(D) Indeterminate
Correct Answer: (D) Indeterminate

Solution: Errors in experimental measurements can be broadly classified into determinate
(systematic) and indeterminate (random) errors. - **Determinate errors** are systematic
errors that have a definite value and a known or knowable cause. They are often
unidirectional and can be avoided or corrected once identified. Examples include
instrumental errors, methodological errors, and operational errors. - **Indeterminate
errors** (also called random errors) arise from uncontrolled variables in the experiment.
They have an equal probability of being positive or negative, fluctuate randomly, and cannot
be predicted or eliminated completely. These errors are responsible for the scatter of data

around the mean value.
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Operational and methodological errors fall under the category of determinate errors as they
have specific causes related to the experimental procedure or the method used. Therefore,

indeterminate errors are the ones that cannot be predicted.

Quick Tip

Think of ”indeterminate” as ’no pattern” or “random” — you can’t guess when they’ll

happen or how big they’ll be. Determinate errors, on the other hand, have a source you

can potentially track down.

99. The accepted value of assay is 10 g, while the result is 9.8 g. What is the relative

error?

(A) 0.02
(B) 0.2
(C) 2.0
(D) 20.0

Correct Answer: (A) 0.02

Solution: The relative error is the absolute error divided by the accepted value.

Absolute error = —Experimental value - Accepted value— Absolute error = —9.8 g - 10 g—
=—02g—=02g¢g

Relative error = (Absolute error / Accepted value) Relative error = (0.2 g/ 10 g) = 0.02

The relative error is often expressed as a percentage by multiplying by 100: Relative error (

However, the options are given as decimal values, so the relative error is 0.02.

Remember: Relative error compares the error to the true value. It’s (your mistake) / (the

right answer).
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100. The colour change of crystal violet in non-aqueous titration in acidic medium is

(A) Violet

(B) Orange

(C) Yellowish green
(D) Pink

Correct Answer: (C) Yellowish green

Solution: Crystal violet is a visual indicator commonly used in non-aqueous titrations,
particularly for titrating weak bases with a strong acid titrant (e.g., perchloric acid) in a
non-aqueous solvent like glacial acetic acid. In a strongly acidic medium, crystal violet
exists in its yellow form (or sometimes described as yellowish-green). As the titration
proceeds and the solution becomes less acidic (approaching the equivalence point), the color
changes to blue-violet and finally to green at the endpoint. Therefore, the color change in an

acidic medium is from violet (basic or neutral form) to yellowish green (acidic form).

Think of crystal violet’s color change like a traffic light in reverse for acid titration:

starts blue/violet (go), turns green/yellow (slow down), then the endpoint.

101. In complexometric titration is suitable as an indicator.

(A) Solochrome black
(B) EDTA

(C) Phenolphthalein
(D) Methylene red

Correct Answer: (A) Solochrome black

Solution: Complexometric titrations involve the formation of a colored complex between a

metal ion and a chelating agent, typically EDTA. Metallochromic indicators are used to
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detect the endpoint of these titrations by changing color when they bind to or are released
from the metal ion. Solochrome black (also known as Eriochrome Black T) is a common
metallochromic indicator used in EDTA titrations for determining the concentration of metal
ions like calcium, magnesium, and zinc. EDTA itself is the titrant, not an indicator.
Phenolphthalein is an indicator used in acid-base titrations, and methylene red is also an

acid-base indicator.

Remember “black™ in Solochrome black hints at metals, making it a good indicator for

complexometric titrations with EDTA.

102. Half wave potential is related to

(A) Potentiometry
(B) Voltammetry
(C) Polarography
(D) Conductometry

Correct Answer: (C) Polarography

Solution: The half-wave potential (F /5) is a characteristic potential in polarography, a type
of voltammetry where a dropping mercury electrode (DME) is used as the working
electrode. It is the potential at which the current is half of the limiting current and is related
to the standard electrode potential of the electroactive species and can provide qualitative
information about the analyte. While voltammetry is the broader technique, the term
“half-wave potential” is specifically associated with polarography using a DME.
Potentiometry measures the potential of an electrochemical cell under zero current

conditions. Conductometry measures the electrical conductivity of a solution.
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Think of “half-wave” and “dropping mercury” together — they are key features of po-

larography.

103. The calibration of absorbance of UV-Visible spectrometer is performed by using

(A) Potassium chloride
(B) Potassium dichromate
(C) Holmium perchlorate

(D) Potassium permanganate
Correct Answer: (B) Potassium dichromate

Solution: The calibration of the absorbance scale of a UV-Visible spectrophotometer is
commonly performed using standard solutions with known absorbance values at specific
wavelengths. Potassium dichromate in acidic solution is often used for this purpose because
it exhibits stable and well-defined absorbance peaks at several wavelengths in the UV and
visible regions (e.g., 235 nm, 257 nm, 313 nm, 350 nm). These absorbance values are
well-documented and can be used to check the accuracy of the instrument’s absorbance
readings. Holmium perchlorate solutions are primarily used for wavelength calibration due
to their sharp and well-defined absorption bands. Potassium chloride does not have
significant absorbance in the UV-Visible range and is not used for absorbance calibration.
Potassium permanganate has strong absorbance but is less stable and therefore less suitable

as a primary absorbance standard compared to potassium dichromate.

Think of ”dichromate” as having reliable colors (absorbance) that a UV-Vis machine

should read correctly if it’s calibrated.
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104. What is the main purpose of quality assurance in GLP studies?

(A) To work as a police force throughout studies.
(B) To work as a helping hand while performing study work.
(C) To work as a scheme to catch every mistake happening during the study.

(D) For monitoring the effectiveness of quality control program of a study.

Correct Answer: (D)

For monitoring the effectiveness of quality control program of a study.

Solution: Good Laboratory Practice (GLP) studies aim to ensure the quality, reliability, and
integrity of non-clinical safety studies. Quality Assurance (QA) in GLP plays a crucial role
in achieving this. The main purpose of QA is to independently monitor the conduct and
reporting of studies to ensure that they are performed according to GLP principles and
Standard Operating Procedures (SOPs). This involves verifying that the quality control (QC)
measures are in place and are effective in ensuring the quality of the data and processes. QA
is not primarily a ’police force” or a system to catch every single mistake, although
identifying deviations is part of their role. Their main function is to provide assurance to
management and regulatory authorities that the study is being conducted with the required

level of quality and integrity through systematic and independent oversight of the QC system.

Think of QA as the “auditor” or “checker of checks” in GLP — they make sure the

quality control measures are actually working.

105. Emission wavelength of potassium ions is nm.

(A) 589
(B) 622
(C) 670
(D) 766
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Correct Answer: (D) 766

Solution: In atomic emission spectroscopy, when potassium ions are excited in a flame, they
emit light at characteristic wavelengths. The most prominent emission line for potassium is
in the red region of the spectrum, specifically at 766 nm. While potassium also has other
emission lines, the 766 nm line is the most intense and is typically used for its detection and
quantification in techniques like flame photometry. The sodium emission line is at 589 nm
(yellow), lithium is at 670 nm (red), and other elements have different characteristic emission

wavelengths.

Quick Tip

Think of potassium flames having a characteristic lilac or pale violet color, which cor-

responds to its emission spectrum with the strongest line at 766 nm in the red/far-red

region.

106. The more sensitive detector in gas chromatography is detector.

(A) Flame ionization
(B) Thermal conductivity
(C) Electron capture

(D) Thermoionic
Correct Answer: (C) Electron capture

Solution: Gas chromatography (GC) employs various detectors to detect the separated
analytes as they elute from the column. The sensitivity of these detectors varies depending
on the type of analyte. Among the given options, the electron capture detector (ECD) 1s
generally considered the most sensitive, particularly for compounds with electronegative
atoms or functional groups, such as halogens, phosphorus, and nitro groups. ECD works by
measuring the decrease in a standing current caused by the capture of electrons by the eluted
compounds. While flame ionization detectors (FID) are widely used and sensitive to

hydrocarbons, ECD offers higher sensitivity for specific types of compounds. Thermal
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conductivity detectors (TCD) are universal but less sensitive. Thermoionic detectors (TID)

are highly sensitive and selective for compounds containing nitrogen or phosphorus.

Remember ECD as the “electron snatcher” —it’s super good at detecting things that grab

electrons, making it very sensitive for those compounds.

107. 1M KMnO, solution is equal to N KMnOQ; solution.

(A) 0.2N
(B) IN
(C) 2N
(D) 5N

Correct Answer: (D) 5N

Solution: The normality (N) of a solution is related to its molarity (M) by the equation:
Normality (N) = Molarity (M) x n-factor

where the n-factor (equivalent factor) is the number of equivalents of the substance per mole.

For KMnQy acting as an oxidizing agent in acidic medium, the half-reaction is:
MnO; + 8H' + 5¢~ — Mn*" + 4H,0

In this reaction, each mole of KMnQOy4 gains 5 moles of electrons. Therefore, the n-factor for
KMnOy in acidic medium is 5.

Given that the molarity of the KMnQO, solution is 1 M, its normality will be:

Normality (N) =1 M x5=5N

Remember to look at the change in oxidation state to find the n-factor. For KMnO, in

acid, Mn goes from +7 to +2, a change of 5.
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108. Which of the following is used as spray reagent for detection of steroids?

(A) Antimony trichloride
(B) Bromothymol blue
(C) Diphenyl carbazone

(D) Mercuric nitrate
Correct Answer: (A) Antimony trichloride

Solution: Antimony trichloride (SbCls) in chloroform or acetic anhydride is a commonly
used spray reagent for the detection of steroids on thin-layer chromatography (TLC) plates.
Upon heating after spraying, steroids react with antimony trichloride to produce colored
spots, allowing for their visualization and identification.

Bromothymol blue is a pH indicator. Diphenyl carbazone is used as an indicator for mercury
and other metal ions. Mercuric nitrate is a reagent used in various chemical tests but is not a

common spray reagent for the general detection of steroids on TLC.

Think of “antimony” and “chloride” when you need to spot steroids on a TLC plate.

109. Calculation of number of theoretical plates is done by using which of the following

equation?
(BN =4 ()’
B) N =16 (i)
(C) N =16 (1)

(D) N =4 ({&)
Correct Answer: (B) N = 16 (tWR)Q

Solution: The number of theoretical plates (N) is a measure of the efficiency of a

chromatographic column. It relates the retention time (¢z) of an analyte to the width of its
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peak (W) at the base. The most commonly used equation for calculating the number of

theoretical plates based on peak width at the base is:
tp 2
N =16 =+
o ()

where ¢ is the retention time and W is the width of the peak at its base, measured in the

same units as tz. Another less common formula uses the peak width at half-height (W, 5):

Given the options, the formula using the peak width at the base with a factor of 16 is the

standard one presented.

Remember the ”’16” when using the peak width at the base (the wider part) to calculate

theoretical plates.

110. is used for expression of precision of a method.

(A) Mean
(B) % Assay
©) % CV

(D) Correlation coefficient
Correct Answer: (C) % CV

Solution: Precision refers to the closeness of agreement between independent test results
obtained under stipulated conditions. It is a measure of the random error in a method.
Several statistical measures can express precision, including standard deviation (SD),
variance, and the coefficient of variation (CV). The coefficient of variation (CV), often
expressed as a percentage (

g

A lower
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The mean is a measure of central tendency (accuracy if compared to a true value).

Think of % CV as a “consistency score” — a lower percentage means your results are

more tightly clustered, indicating good precision.

111. region in the electromagnetic spectrum is below 190 nm.

(A) Near UV region
(B) Microwave region
(C) Vacuum UV region
(D) Low UV region

Correct Answer: (C) Vacuum UV region

Solution: The ultraviolet (UV) region of the electromagnetic spectrum is typically divided
into three sub-regions: - Near UV: approximately 200-400 nm - Far UV (or Mid UV):
approximately 122-200 nm - Vacuum UV: approximately 10-122 nm (though sometimes the
range is considered up to 200 nm with Far UV being a sub-region within it)

Given the options and the common subdivisions, the region below 190 nm falls within the
vacuum UV region. The near UV region is above 200 nm. The microwave region is at much
longer wavelengths (millimeters to centimeters). The term “low UV region” is not a standard

classification.

Think of ”vacuum” as needing special equipment because these short UV wavelengths

are absorbed by air.

112. In the IR analysis, aldehydes are distinguished from C=0 containing compounds

due to
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(A) Low frequency of absorption of aldehydes
(B) Doublet at the C-H stretching region

(C) Presence of double bond

(D) Attachment of alkyl or aryl group to > C=0

Correct Answer: (B) Doublet at the C-H stretching region

Solution: Aldehydes possess a carbonyl group (C=0), similar to ketones, carboxylic acids,
esters, and amides, which all exhibit a strong C=0 stretching absorption in the IR spectrum
around 1700-1750 cm~—!. However, aldehydes are unique due to the presence of a hydrogen
atom directly bonded to the carbonyl carbon (the aldehyde proton). This C-H bond in
aldehydes gives rise to characteristic C-H stretching absorptions in the IR spectrum as a
doublet (two bands) around 2720 cm~! and 2820 cm~!. These two distinct peaks in the C-H
stretching region are a key feature that distinguishes aldehydes from other C=0O containing

compounds that lack this specific C-H bond directly attached to the carbonyl carbon.

Remember the “aldehyde H” gives a special ”double tap” signal in the IR spectrum

around 2700-2800 cm L.

113. Which of the following detectors does not require the presence of chromophore in

HPLC analysis?

(A) Fluorescence

(B) Photo diode array

(C) Evaporative light scattering
(D) UV

Correct Answer: (C) Evaporative light scattering

Solution: A chromophore is a part of a molecule that absorbs light at a particular
wavelength, giving rise to color. Many HPLC detectors rely on the presence of a

chromophore in the analyte for detection.
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- ¥*UV detectors** detect analytes that absorb ultraviolet light, which requires the presence
of a chromophore. - **Fluorescence detectors** detect analytes that exhibit fluorescence
after excitation with light, which also requires specific structural features (fluorophores). -
**Photo diode array (PDA) detectors** are essentially UV-Vis detectors that can
simultaneously monitor absorbance over a range of wavelengths, thus still requiring a
chromophore for UV or visible absorption. - **Evaporative light scattering detectors
(ELSD)**, however, do not rely on the optical properties of the analyte. Instead, they
nebulize the eluent, evaporate the mobile phase, and then detect the non-volatile analytes by
measuring the light scattered by the resulting particles. Therefore, ELSD can detect a wide

range of compounds, including those lacking a chromophore.

Think of ELSD as “’seeing the mist” — it detects what’s left after the solvent evaporates,

regardless of its color (chromophore).

114. The specificity of an analytical method is defined as

(A)

The ability to assess unequivocally the analyte in the presence of components which may be expected tc
(B) Closeness of agreement between a series of measurements

(C) Closeness of agreement between the true value and the value found

(D) The ability to obtain test results which are directly proportional to the concentration

Correct Answer: (A)

The ability to assess unequivocally the analyte in the presence of components which may be expected to

Solution: Specificity in analytical chemistry refers to the ability of a method to measure
unequivocally the analyte of interest without interference from other components that may
be present in the sample matrix, such as impurities, degradation products, and matrix
components.

Let’s look at the other options: - Option B describes precision. - Option C describes

accuracy. - Option D describes linearity.
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Therefore, specificity is best defined as the ability to measure the target analyte clearly and

distinctly in a complex mixture.

Think of “’specific” as “’selective” — the method should be able to pick out and measure

only what you’re interested in, ignoring everything else.

115. Which of the following drug molecule does not exhibit fluorescence?

(A) Oxytetracycline
(B) Paracetamol
(C) Quinine

(D) Riboflavin

Correct Answer: (B) Paracetamol

Solution: Fluorescence is the emission of light by a substance that has absorbed light or
other electromagnetic radiation of a different wavelength. The ability of a molecule to
fluoresce depends on its electronic structure and the presence of rigid planar structures with
conjugated m-electron systems.

- ¥*Oxytetracycline** is a tetracycline antibiotic known to exhibit fluorescence, particularly
under UV light. - **Paracetamol** (acetaminophen) generally does not exhibit significant
native fluorescence under typical conditions used in pharmaceutical analysis. While some
degradation products might fluoresce, the intact molecule has weak fluorescence. -
**Quinine**, an antimalarial drug, is well-known for its strong fluorescence, which is even
visible under UV light and is the basis of some analytical methods. - **Riboflavin**
(vitamin B2) is a fluorescent molecule with characteristic excitation and emission spectra.
Therefore, paracetamol is the drug molecule among the options that does not typically

exhibit significant fluorescence.
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Think of quinine in tonic water glowing under UV light — that’s fluorescence. Paraceta-

mol doesn’t have that property.

116. Schedule I of DPCO 2013 is divided into sections

(A) 9

(B) 18
(C) 27
(D) 36

Correct Answer: (C) 27

Solution: The Drugs (Prices Control) Order, 2013 (DPCO 2013) contains various schedules
that list different categories of drugs and their price regulations. Schedule I of DPCO 2013
lists the National List of Essential Medicines (NLEM) and specifies the ceiling prices for
these scheduled formulations. Schedule I of the DPCO 2013 is divided into 27 therapeutic
categories or sections, based on the Anatomical Therapeutic Chemical (ATC) classification
system. Each section covers a specific therapeutic area and lists the essential medicines

falling under that category.

Remember DPCO Schedule I and think of it as a comprehensive list of essential

medicines organized into a significant number of therapeutic areas — that number is

27.

117. Match the following:
1. Schedule Y

2. Schedule G
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3. Schedule N

4. Schedule P

1. Space, equipment and other facilities required to run a blood bank
2. Life period of drugs
3. Requirements and guidelines on clinical trials for import and manufacture of new drugs

4. List of drugs to be used under medical supervision

(A)1-b2—c¢,3—d,4—a
B)1—-d,2—a,3—b,4—c
O1-c¢2—-d,3—a,4—0
DO)1-b,2—-d,3—-b,4—c

Correct Answer: (C)1 —¢,2—d,3—a,4—b

Solution: Matching the schedules of the Drugs and Cosmetics Rules, 1945 with their
descriptions: - **Schedule Y** specifies the requirements and guidelines on clinical trials
for the import and manufacture of new drugs. Therefore, 1 matches with c. - **Schedule
G** lists the drugs that are to be used under medical supervision and which are to be labeled
accordingly. Therefore, 2 matches with d. - **Schedule N** prescribes the requirements for
the space, equipment, and other facilities required for the operation of a blood bank and for
the processing of blood components. Therefore, 3 matches with a. - **Schedule P**
specifies the life period (shelf life) of drugs. Therefore, 4 matches with b.

The correct matching is 1-c, 2-d, 3-a, 4-b.

Quick Tip

Use mnemonics to remember these schedules. For example, Y for "Why new drugs
need trials,” G for "Guardians (medical supervision) for some drugs,” N for "Needles

(blood bank equipment),” and P for "Period (shelf life).”
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118. State penalty for contravention or offence relating to manufactured drugs and
preparations involving commercial quantity as per Narcotic Drugs and Psychotropic

Substances Act.

(A) Rigorous imprisonment up to 10 years and fine up to Rs.1 lakh.

(B) Rigorous imprisonment up to 10 years and fine up to Rs.1 lakh.

(C) Rigorous imprisonment for not less than 10-20 years or fine not less than Rs.1 to 2 lakhs.
(D)

Rigorous imprisonment for not less than 10-20 years and fine not less than Rs.1 to 2 lakhs.

Correct Answer: (D)

Rigorous imprisonment for not less than 10-20 years and fine not less than Rs.1 to 2 lakhs.

Solution: According to the Narcotic Drugs and Psychotropic Substances (NDPS) Act, the
penalty for contravention or offense relating to manufactured drugs and preparations
involving commercial quantity is rigorous imprisonment for a term which shall not be less
than ten years but which may extend to twenty years and shall also be liable to a fine which
shall not be less than one lakh rupees but which may extend to two lakh rupees. Options C

and D reflect this provision. Both options are identical.

Remember that commercial quantities under the NDPS Act attract stringent penalties,

involving significant jail time and substantial fines.

119. Schedule K pertains to

(A) List of drugs that can be used with caution under medical supervision
(B) List of drugs exempted from certain provisions governing import of drugs
(C) List of drugs exempted from certain provisions relating to the manufacture of drugs

(D) List of diseases that a drug cannot claim to cure

Correct Answer: (C)

List of drugs exempted from certain provisions relating to the manufacture of drugs
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Solution: Schedule K of the Drugs and Cosmetics Rules, 1945 lists the categories of drugs
that are exempted from certain provisions relating to the manufacture of drugs. These
exemptions are usually granted to ensure the availability of essential medicines or to
facilitate traditional systems of medicine under specific conditions.

- Option A describes drugs under Schedule G. - Option B describes drugs exempted from
certain provisions governing the import of drugs, which falls under other schedules and
notifications. - Option D relates to prohibited claims for drugs, which is covered under

different regulations.

Think of K for Kindly exempted” from some manufacturing rules, often for specific

types of drugs or manufacturers under certain conditions.

120. What is the maximum limit for import of single drug for personal use as part of

bonafide baggage of a passenger?

(A) 100
(B) 150
(C) 200
(D) No limit

Correct Answer: (A) 100

Solution: As per the regulations governing the import of drugs for personal use as part of a
passenger’s bonafide baggage in India, the maximum limit for importing a single drug is
generally up to 100 dosage units (e.g., tablets, capsules) or a quantity that does not exceed 30
days’ supply, whichever is less. This is subject to certain conditions, including the passenger
declaring the drugs to customs and providing a valid prescription from a registered medical
practitioner. The exact rules can be subject to updates and specific circumstances, but 100

dosage units is a commonly cited limit for single drugs.
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Think of ”personal use” and a reasonable short-term supply when considering the limit —

around a few strips or bottles, typically not exceeding 100 units for a single medication.
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