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During preformulation, a drug shows 6% moisture uptake at 75% RH 

but 0.5% uptake at 40% RH. Which packaging is most suitable for 

long-term stability? [GPAT – 2026]

(a) HDPE bottle with silica gel

(b) PVC blister

(c) Alu – Alu blister

(d) Amber glass bottle without dessiccant
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Which of the following molecular properties can be determined by 

Thermogravimetric Analysis (TGA)? [GPAT – 2023 SHIFT- I]

(a) Solubility

(b) Hygroscopicity

(c) Colour stability

(d) Hydrolysis

2.
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• TGA measures weight change of a sample during controlled heating.

• Moisture loss on heating helps assess hygroscopicity and hydration 

behavior.

• It is not mainly used for solubility, colour stability, or hydrolysis testing.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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A crystalline powder that contains water of crystallization can liberate 

this water during manipulations, becoming sticky or liquefying. This 

is called: [GPAT – 2023 SHIFT- I]

(a) Eutectic

(b) Hygroscopic

(c) Deliquescent

(d) Efflorescent

3.
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• Efflorescent crystals contain water of crystallization that can escape 

during handling.

• Loss of this water may make the powder sticky, wet, or liquefied.

• Deliquescent substances absorb moisture, while efflorescent substances 

lose crystal water.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Dynamic Vapour Sorption (DVS) isotherm is a plot of: [GPAT –

2021]

(a) Crystallization Peak Energy (J/g) vs Percentage Relative 

Humidity

(b) Percentage Change in Mass vs Percentage Relative 

Humidity

(c) Crystallization Peak Energy (J/g) vs Percentage Change in 

Mass

(d) Crystallization Peak Energy (J/g) vs Amorphous Content

4.
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• DVS records how sample mass changes at different relative humidity 

levels.

• The curve is plotted as percentage change in mass versus percentage 

relative humidity.

• It is useful for studying moisture sorption and hygroscopic behavior.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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As per European Pharmacopoeia, a substance stored at 25°C for 24 

hours at 80% RH is called “very hygroscopic” when the increase in 

weight is: [GPAT – 2020]

(a) 0.2% w/w and < 15% w/w

(b) > 0.2% w/w and < 20% w/w

(c) ≥ 15% w/w

(d) 0.2% w/w and < 2% w/w

5.
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• European Pharmacopoeia classifies hygroscopicity using weight gain at 

25°C and 80% RH for 24 hours.

• A weight increase of 15% w/w or more indicates a very hygroscopic 

substance.

• This test helps predict storage and packaging requirements.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Polymorphs exhibit different physical properties EXCEPT: [GPAT 

– 2020]

(a) X-ray crystal and diffraction patterns

(b) Melting points

(c) Solubilities

(d) Chemical structures

6.
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• Polymorphs have the same chemical composition but different crystal 

arrangements.

• Different packing causes changes in melting point, solubility, and X-ray 

diffraction pattern.

• Their chemical structure remains the same, so it is the exception.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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While studying solid-state physicochemical properties, the 

“packing property” of a drug includes: [GPAT – 2020]

(a) Heat capacity

(b) Solubility

(c) Refractive index

(d) Entropy

7.
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• Packing properties describe how molecules are arranged in the solid 

state.

• Refractive index is affected by crystal packing and molecular orientation.

• Heat capacity, solubility, and entropy are not packing properties in this 

context.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Which polymorphic form of a drug candidate has the highest 

melting point? [GPAT – 2019]

(a) Unstable

(b) Metastable

(c) Hydrates

(d) Stable

8.
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• The stable polymorph has the lowest free energy and greatest 

thermodynamic stability.

• Stable forms usually show the highest melting point and lowest solubility.

• Metastable forms are less stable and generally melt at lower 

temperatures.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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In preformulation studies, polymorphs can be detected by: 

[GPAT – 2019]

(a) Counter current chromatography

(b) Refractometry

(c) High performance liquid chromatography

(d) Differential scanning calorimetry (DSC)

9.
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• DSC detects thermal events such as melting, crystallization, and solid-

state transitions.

• Different polymorphs show different melting peaks and heat changes.

• Therefore DSC is a useful preformulation tool for polymorph detection.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Phase solubility analysis curve is NOT a good tool for: [GPAT –

2019]

(a) Complex formation

(b) Bioavailability determination

(c) Polymorph detection

(d) Impurity detection

10.
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• Phase solubility analysis mainly studies complex formation and 

solubilization behavior.

• It can support polymorph or impurity-related solubility observations in 

some cases.

• It is not a direct or good tool for determining bioavailability.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Which of the following techniques is NOT useful to detect 

polymorphs? [GPAT – 2017]

(a) DSC

(b) HPLC

(c) PXRD

(d) Melting point determination

11.
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• DSC, PXRD, and melting point studies detect solid-state differences 

between polymorphs.

• HPLC primarily separates and analyzes chemical compounds in solution.

• Because polymorphs have the same chemical structure, HPLC is not 

ideal for detection.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Hot stage microscopy is an important tool in preformulation

studies for the study of: [GPAT – 2013, 2017]

(a) Pseudopolymorphism

(b) Particle size measurement

(c) Microbial contamination

(d) Compaction behavior

12.
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• Hot stage microscopy observes crystals while temperature is gradually 

increased.

• It helps detect solvates, hydrates, and pseudopolymorphic changes 

during heating.

• This makes it useful in preformulation solid-state studies.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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The solvates can exist in different crystalline forms called: 

[GPAT – 2015]

(a) Enantiotropic

(b) Monotropic

(c) Pseudopolymorphs

(d) Amorphous

13.
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• Solvates contain solvent molecules incorporated within the crystal 

lattice.

• Different solvate crystalline forms are called pseudopolymorphs.

• Hydrates are a common type of pseudopolymorph containing water.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Which of the following is a thermodynamic property of a drug?

(a) Refractive index

(b) Density

(c) Solubility

(d) Molar volume

14.
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• Solubility is a thermodynamic property because it reflects equilibrium 

between solid and solution.

• It depends on free energy, temperature, and solvent interactions.

• Refractive index, density, and molar volume are mainly physical 

properties.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Preformulation studies ensure which of the following?

(a) Efficacy

(b) Stability

(c) Safety

(d) All of the above

15.
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• Preformulation studies evaluate physicochemical properties before 

dosage form development.

• They help ensure drug stability, safety, and therapeutic performance.

• Therefore efficacy, stability, and safety are all supported by 

preformulation data.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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SEM (Scanning Electron Microscopy) is used in preformulation 

to analyze:

(a) Crystallinity and solubility

(b) Flow property

(c) Shape and size

(d) Complexity

16.
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• SEM produces high-resolution images of particle surface morphology.

• It is used to study particle shape, size, and surface features.

• It does not directly measure solubility or crystallinity.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Bragg’s law is used to define:

(a) Solubility

(b) Shape

(c) X-ray Diffraction

(d) Particle size

17.
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• Bragg’s law explains diffraction of X-rays by crystal planes.

• It relates wavelength, diffraction angle, and interplanar spacing.

• Therefore it is fundamental to X-ray diffraction analysis.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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According to USP, “sparingly soluble” means parts of solvent 

required for one part of solute is:

(a) 1–10

(b) 10–30

(c) 30–100

(d) 100–1000

18.
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• USP solubility terms describe parts of solvent needed for one part of 

solute.

• Sparingly soluble means 30 to 100 parts of solvent are required.

• This classification helps compare drug solubility in preformulation.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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The ratio of void volume to bulk volume is known as:

(a) Bulk density

(b) Tapped density

(c) Porosity

(d) Granule volume

19.
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• Porosity represents the fraction of empty space present in a powder bed.

• It is calculated from the ratio of void volume to bulk volume.

• Porosity affects powder flow, packing, and compressibility.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Hausner Ratio is defined as:

(a) Tapped density / Bulk density

(b) Bulk density / Tapped density

(c) Bulk volume / Void volume

(d) Void volume / Bulk volume

20.
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• Hausner ratio is calculated by dividing tapped density by bulk density.

• It indicates powder flowability and interparticle friction.

• A higher Hausner ratio generally suggests poorer flow.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Intrinsic dissolution rate is mainly expressed as:

(a) mg/mL

(b) mg/cm²/min

(c) mg/kg

(d) mEq/L

21.
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• BCS Class II drugs show low aqueous solubility but high permeability.

• Their absorption is mainly limited by dissolution rather than membrane 

permeation.

• Improving solubility or dissolution rate is important for such drugs.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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The main purpose of pH–solubility profile in preformulation 

is to study:

(a) Drug colour

(b) Solubility behavior with pH

(c) Particle shape

(d) Bulk density

22.
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• Accelerated stability testing exposes formulations to stress conditions 

like high temperature and humidity.

• The results help predict degradation behavior and shelf life.

• It is widely used during formulation development and packaging 

selection.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Which of the following can Coulter Counter analyze?

(a) Size distribution

(b) Crystallinity

(c) Functional groups

(d) Flow property

23.
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• Coulter Counter measures particle size by electrical resistance changes.

• Each particle passing through an aperture produces a measurable pulse.

• It is useful for particle size distribution analysis.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Micronization of a drug substance increases its:

(a) Particle size

(b) Surface area

(c) Bioactivity

(d) Duration of action

24.
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• Micronization reduces particle size of a drug substance.

• Smaller particles have larger surface area available for dissolution.

• This can improve dissolution rate, especially for poorly soluble drugs.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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The ability of a substance to exist in two or more crystalline 

phases is:

(a) Cocrystal

(b) Crystal

(c) Polymorphism

(d) None of the above

25.
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• Polymorphism is the ability of a compound to exist in more than one 

crystalline form.

• Each form has the same chemical structure but different crystal packing.

• This may change solubility, melting point, and stability.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Which polymorphic form of riboflavin is more soluble?

(a) Form I

(b) Form II

(c) Form III

(d) All are equal

26.
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• Riboflavin shows polymorphic forms with different solubilities.

• Form III is the more soluble polymorphic form.

• More soluble forms may dissolve faster but can be less stable.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Amorphous solids are considered wrongly labeled as which of 

the following?

(a) Anisotropic

(b) Flowing

(c) Super cooled fluids

(d) Lacking melting point

27.
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• Amorphous solids lack long-range crystalline order and are isotropic.

• They behave like supercooled liquids and usually lack a sharp melting 

point.

• Calling them anisotropic is wrong because anisotropy is typical of 

crystals.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia


@PharmacyIndia

Download Pharmacy India Mobile App from Playstore

Polymorphs exhibit different properties EXCEPT:

(a) X-ray diffraction patterns

(b) Melting points

(c) Solubilities

(d) Chemical structures

28.
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• Polymorphs differ in crystal packing, not in molecular structure.

• Different packing produces different XRD patterns, melting points, and 

solubilities.

• The chemical structure remains identical in all polymorphic forms.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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The metastable polymorphic form generally results in:

(a) Lower dissolution rate

(b) Higher dissolution rate

(c) No change

(d) Higher melting point

29.
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• Metastable polymorphs have higher free energy than stable forms.

• Higher free energy generally gives higher solubility and faster 

dissolution.

• They may convert to the stable form during storage.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Which instrument is used for particle size analysis based on 

laser diffraction?

(a) Coulter Counter

(b) Royco Instrument

(c) SEM

(d) Sieving

30.
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• Royco instruments are used for particle size analysis by laser/light 

scattering methods.

• Laser diffraction estimates size distribution from scattered light patterns.

• Coulter Counter uses electrical sensing, while SEM provides imaging.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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An optimum level of moisture in a powder significantly 

influences:

(a) Surface morphology

(b) Density

(c) Tensile strength

(d) Sedimentation

31.
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• Moisture acts as a plasticizer and can influence powder bonding during 

compression.

• An optimum moisture level improves tensile strength of compacted 

powder.

• Too little or too much moisture may reduce tablet quality.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Tapped density is calculated as:

(a) Mass / Tapped Volume

(b) Tapped Volume / Mass

(c) Mass / Bulk Volume

(d) Volume / Density
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• Tapped density is obtained after mechanically tapping the powder until 

volume becomes constant.

• It is calculated as mass divided by tapped volume.

• It is used with bulk density to assess flow and compressibility.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia


@PharmacyIndia

Download Pharmacy India Mobile App from Playstore

Which method is used to determine the pKa of a drug?

(a) Chromatographic method

(b) Filter probe method

(c) Foaming activity method

(d) All of the above

33.
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• Chromatographic methods can determine pKa by studying retention 

changes with mobile phase pH.

• Ionized and unionized forms interact differently with the stationary phase.

• This makes chromatography useful for ionization studies.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Partition coefficient mainly indicates drug:

(a) Crystal habit

(b) Lipophilicity

(c) Hygroscopicity

(d) Compressibility
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• Chloramphenicol palmitate is an ester prodrug with reduced bitterness.

• It is used especially to improve palatability in oral formulations.

• The ester is hydrolyzed in the body to release active chloramphenicol.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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The point where pH = pKa is known as the:

(a) Neutralization point

(b) Equivalence point

(c) Half-neutralization point

(d) End point

35.
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• At half-neutralization, the concentration of acid equals its conjugate base.

• According to Henderson-Hasselbalch equation, pH becomes equal to pKa 

at this point.

• This point is useful for pKa determination of weak electrolytes.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Which equation is used to determine the dissociation constant 

(pKa) of a drug?

(a) Noyes-Whitney

(b) Arrhenius

(c) Henderson-Hasselbalch

(d) Stokes Law

36.
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• The Henderson-Hasselbalch equation relates pH, pKa, and ionization 

ratio.

• It is used to calculate dissociation behavior of weak acids and weak 

bases.

• This helps predict drug solubility and absorption at different pH values.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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The extent of ionization of a weak electrolyte drug depends on:

(a) Particle size

(b) Dissolution rate

(c) pH of media and pKa

(d) Surface area

37.
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• Weak electrolyte drugs exist in ionized and unionized forms.

• The ratio depends mainly on medium pH and the drug’s pKa.

• Ionization strongly affects solubility, permeability, and absorption.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Crystal habit refers to the:

(a) Internal structure

(b) External shape

(c) Density

(d) Purity

38.
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• Crystal habit means the external shape or appearance of a crystal.

• It depends on the relative growth rates of different crystal faces.

• Habit can affect flow, packing, compression, and dissolution.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Solvates are also known as pseudopolymorphs because they 

have:

(a) Identical chemical structures

(b) Trapped solvent in the lattice

(c) No crystalline order

(d) Mirror image structures

39.
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• Solvates contain solvent molecules trapped inside the crystal lattice.
• Because the solvent changes the crystalline form without changing the drug 

molecule, they are called pseudopolymorphs.

• Hydrates are solvates in which the trapped solvent is water.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Which of the following is a limitation of the Henderson-

Hasselbalch equation?

(a) It predicts solubility

(b) It fails outside the pH range of 4 to 10

(c) It determines pKa

(d) It calculates percent ionization

40.
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• Henderson-Hasselbalch equation is most reliable within a moderate pH 

range.

• It becomes less accurate at very low or very high pH values.

• Therefore failure outside pH 4 to 10 is considered a limitation.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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For a poorly soluble drug, the most important preformulation 

study is:

(a) Particle size analysis

(b) Microbial testing

(c) Viscosity measurement

(d) Color stability

41.
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• For poorly soluble drugs, dissolution is often the rate-limiting step for 

absorption.

• Particle size analysis is important because smaller particles increase 

surface area.

• Improved surface area can enhance dissolution rate and bioavailability.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Which technique is used to determine the surface area of 

particles?

(a) Coulter Counter

(b) BET Nitrogen Adsorption

(c) SEM

(d) XRD

42.
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• BET nitrogen adsorption measures the amount of nitrogen adsorbed on a 

particle surface.

• The data are used to calculate specific surface area.

• It is widely used for powders, porous materials, and solid dosage 

excipients.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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A drug with very high log P generally shows:

(a) Poor membrane permeability

(b) Poor aqueous solubility

(c) High ionization

(d) High hygroscopicity

43.
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• The Arrhenius equation relates temperature to reaction rate constant.

• For many reactions, a 10°C rise approximately doubles the reaction rate.

• This principle is used in accelerated stability and shelf-life prediction.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Which of the following is NOT a property of amorphous solids?

(a) Isotropic

(b) Higher solubility than crystals

(c) Sharp melting point

(d) Super cooled fluids

44.
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• Amorphous solids are isotropic and lack long-range crystal order.

• They usually soften over a range rather than showing a sharp melting 

point.

• Sharp melting point is a characteristic of crystalline solids, not 

amorphous solids.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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A substance that absorbs enough moisture from the air to 

dissolve is:

(a) Efflorescent

(b) Deliquescent

(c) Hygroscopic

(d) Eutectic

45.
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• Deliquescent substances absorb moisture from air until they dissolve in 

it.

• This can lead to liquefaction and handling problems.
• Efflorescent substances lose water, while hygroscopic substances absorb 

moisture without necessarily dissolving.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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The solubility of different forms follows the order:

(a) Amorphous > Metastable > Stable

(b) Stable > Metastable > Amorphous

(c) Metastable > Amorphous > Stable

(d) All are equal
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• Amorphous forms have the highest free energy and generally highest 

solubility.

• Metastable forms are usually more soluble than stable crystalline forms.

• Therefore the usual order is amorphous greater than metastable greater 

than stable.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Which technique is most useful for identifying the degree of 

crystallinity?

(a) DSC

(b) SEM

(c) PXRD

(d) HPLC

47.
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• PXRD identifies crystalline order by producing characteristic diffraction 

peaks.

• Peak intensity and sharpness help estimate the degree of crystallinity.

• Amorphous materials show broad halos instead of sharp peaks.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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DSC thermogram mainly provides information about:

(a) UV absorbance

(b) Thermal transitions

(c) Microbial load

(d) Particle count

48.
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• Carr’s Index is calculated from bulk density and tapped density.

• It is primarily used to assess powder compressibility.

• It also gives an indirect indication of flow behavior.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia


@PharmacyIndia

Download Pharmacy India Mobile App from Playstore

Preformulation stability under acidic and alkaline 

conditions helps identify:

(a) Hydrolytic degradation tendency

(b) Powder flow

(c) Crystal habit

(d) True density

49.
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• Hydroxypropyl cellulose may contain peroxide impurities formed during 

storage.

• Peroxides can oxidize sensitive drug molecules in formulations.

• Excipient compatibility testing is important in preformulation.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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Which of the following is NOT a preformulation parameter?

(a) pKa

(b) Particle size

(c) Clinical trial data

(d) Partition coefficient

50.
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• Preformulation parameters include pKa, particle size, solubility, and 

partition coefficient.

• Clinical trial data belong to clinical development, not preformulation 

testing.

• Preformulation mainly studies drug properties before final dosage form 

design.

Explanation:

https://play.google.com/store/apps/details?id=co.april2019.pindia
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