1. A researcher attempts to define biochemistry in a way that integrates both structural and
functional aspects of cellular components while also emphasizing dynamic processes. Which of the
following statements BEST captures the most comprehensive definition of biochemistry?

A. The study of static chemical composition of biological macromolecules isolated from cells without
regard to their function

B. The science concerned only with metabolic pathways and energy production in living organisms

C. The science that studies the chemical constituents of living cells and the reactions and
processes they undergo in molecular terms

D. The branch of biology that focuses exclusively on proteins as the main functional units of life

2. In analyzing the aims of biochemistry, a student claims that its primary goal is merely identifying
molecules present in cells. Which of the following options BEST corrects this misconception by
reflecting the full scope?

A. Identification of molecules without considering their structural or functional implications

B. Isolation, structural determination, and functional analysis of cellular molecules in relation to
biological processes

C. Limiting the study to genetic material due to its central role in heredity

D. Focusing only on enzymatic reactions as they represent the majority of cellular activity

3. A multidisciplinary scientist argues that biochemistry is only marginally relevant to fields like
pharmacology and immunology. Which statement BEST refutes this claim?

A. Biochemistry is unrelated to applied sciences and is purely theoretical
B. Biochemistry contributes only to microbiology but not to medical sciences

C. Biochemistry provides essential understanding of drug metabolism, immune mechanisms, and
disease pathology

D. Biochemistry is limited to nutritional studies and preventive medicine

4. The reciprocal relationship between medicine and biochemistry has historically led to advances
in both fields. Which example BEST illustrates this bidirectional interaction?

A. Discovery of vitamins without clinical implications
B. Study of sickle cell hemoglobin structure leading to understanding of disease mechanisms
C. Development of microscopes for cell visualization

D. Classification of organisms based on morphology

5. From a strictly biochemical perspective, health can be interpreted in terms of reaction dynamics
within the body. Which statement BEST reflects this concept?

A. Health is the absence of pathogens in the body
B. Health is when all biochemical reactions occur randomly without regulation
C. Health is when cellular reactions proceed at rates compatible with optimal physiological survival

D. Health depends only on genetic factors regardless of biochemical processes

6. A clinician classifies disease causes into multiple categories. Which of the following combinations
BEST represents biochemical causes of disease?



A. Only infectious agents such as bacteria and viruses

B. Physical, chemical, biological agents, oxygen deficiency, genetic defects, and nutritional
imbalance

C. Genetic mutations exclusively

D. Environmental temperature changes only

7. A mutation affecting phenylalanine hydroxylase leads to a metabolic disorder. Which statement
BEST describes this condition in biochemical terms?

A. A disorder caused by excess glucose metabolism
B. A genetic defect affecting enzyme function leading to metabolic imbalance
C. A condition caused by viral infection of liver cells

D. A structural abnormality in lipid metabolism only

8. Biochemical studies are frequently used in clinical diagnosis. Which of the following BEST
represents a diagnostic biochemical application?

A. Measuring CK-MB levels to detect myocardial infarction
B. Observing external symptoms without laboratory testing
C. Measuring body temperature only

D. Using X-rays exclusively for diagnosis

9. Which of the following BEST describes the molecular composition of cells in terms of relative
abundance?

A. Proteins are least abundant compared to carbohydrates
B. Water constitutes the majority, followed by proteins as major macromolecules
C. Lipids dominate cellular composition more than water

D. Nucleic acids are the most abundant component

10. A covalent bond is characterized by specific properties that distinguish it from other interactions.
Which statement is MOST accurate?

A. It involves electrostatic attraction without electron sharing
B. It is weak and easily broken under physiological conditions
C. It involves sharing of electron pairs and has fixed bond angles

D. It only occurs between charged ions

11. Electronegativity differences influence bond polarity. Which statement BEST describes this
concept?

A. All covalent bonds are nonpolar regardless of atoms involved
B. Oxygen-hydrogen bonds are nonpolar due to equal electron sharing
C. Differences in electronegativity create polar bonds such as O-H

D. Carbon-hydrogen bonds are highly polar



12. Hydrogen bonds contribute significantly to molecular structure. Which statement BEST reflects
their nature?

A. They are stronger than covalent bonds
B. They occur only in nonpolar molecules
C. They involve attraction between partial charges and contribute to molecular organization

D. They require full electron transfer

13. The properties of water are largely due to hydrogen bonding. Which of the following BEST
explains this?

A. Water molecules do not interact with each other
B. Hydrogen bonding leads to structured arrangement even in liquid state
C. Water lacks polarity

D. Water cannot form intermolecular interactions

14. lonic bonds differ from covalent bonds in several aspects. Which statement is MOST accurate?

A. lonic bonds involve equal sharing of electrons
B. lonic bonds form through electrostatic attraction between oppositely charged ions
C. lonic bonds are stronger than covalent bonds in all conditions

D. lonic bonds do not dissociate in solution

15. Van der Waals interactions are often underestimated. Which statement BEST describes their
biological importance?

A. They are strong individual forces dominating protein folding
B. They are weak individually but collectively contribute to molecular stability
C. They involve electron transfer

D. They occur only in ionic compounds

16. Hydrophobic interactions play a critical role in protein folding. Which statement BEST explains
this phenomenon?

A. Hydrophobic groups prefer interaction with water
B. Hydrophobic groups cluster internally to minimize interaction with aqueous environment
C. Hydrophilic groups avoid water

D. Protein folding is independent of solvent

17. Biopolymers are essential macromolecules. Which of the following BEST classifies them?
A. Lipids, vitamins, and minerals

B. Proteins, polysaccharides, and nucleic acids

C. Hormones and enzymes only

D. Sugars and salts

18. Carbohydrates serve multiple roles in biological systems. Which statement is MOST accurate?



A. They function only as structural components
B. They are primarily involved in energy storage and structural roles
C. They are not abundant in nature

D. They do not participate in metabolism

19. The classification of sugars depends on functional groups. Which statement BEST describes
aldoses?

A. Sugars with ketone groups in the middle
B. Sugars with aldehyde groups at terminal carbon
C. Sugars lacking carbonyl groups

D. Sugars with phosphate groups

20. Glucose commonly exists in a cyclic form. Which statement BEST describes its structural
variation?

A. It cannot form ring structures
B. Alpha and beta forms differ in orientation of OH at C1
C. It exists only in linear form

D. It lacks hydroxyl groups

21. Lactose intolerance is related to enzyme deficiency. Which statement BEST explains this
condition?

A. Excess production of lactase
B. Inability to synthesize lactase leading to improper digestion of lactose
C. Overproduction of glucose

D. Increased lipid metabolism

22. Polysaccharides differ in structure and function. Which statement is MOST accurate?
A. All polysaccharides are branched

B. Starch and glycogen are used for energy storage

C. Cellulose is used for energy storage in humans

D. Polysaccharides are not polymers

23. Lipids are structurally diverse molecules. Which statement BEST describes fatty acids?

A. Completely hydrophilic molecules
B. Amphipathic molecules with both hydrophobic and hydrophilic regions
C. Purely ionic compounds

D. Composed only of amino acids

24. Triglycerides are important biologically. Which statement BEST describes their formation?

A. Combination of amino acids



B. Three fatty acids linked to glycerol via dehydration reactions
C. Polymerization of glucose

D. Formation from nucleotides

25. Phospholipids are critical in membrane structure. Which statement BEST describes their
behavior in aqueous environments?

A. They dissolve completely without structure
B. They form bilayers with hydrophobic interior
C. They form only single chains

D. They repel each other completely

26. Proteins exhibit multiple structural levels. Which statement BEST defines primary structure?

A. Folding into 3D structure
B. Sequence of amino acids in a polypeptide chain
C. Interaction between multiple subunits

D. Formation of alpha helices only

27. Secondary protein structure arises due to specific interactions. Which is MOST accurate?

A. Covalent bonds between distant amino acids
B. Local folding into alpha helices and beta sheets
C. Random arrangement without pattern

D. Interaction between different proteins

28. Tertiary structure of proteins is characterized by:

A. Linear amino acid sequence

B. Local folding only

C. Overall three-dimensional conformation due to distant interactions
D. Absence of disulfide bonds

29. Quaternary structure refers to:

A. Folding of a single chain

B. Interaction of multiple polypeptide chains forming complexes
C. Primary amino acid sequence

D. Hydrogen bonding only

30. Molecular shape determines biological function. Which statement BEST reflects this principle?
A. Structure is independent of function
B. Chemical forces define shape, and shape dictates function

C. Function determines chemical composition only



D. Shape is irrelevant in biological systems



Answer Key
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