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Course Objective: 

The objective of this course is to provide students with a comprehensive understanding of the 

essential concepts and applications of mathematical, physical, and chemical sciences. The course 

aims to develop students' critical thinking, problem-solving, and analytical skills in 

these areas, enabling them to apply scientific principles to real-world situations. 

Learning outcomes: 

1. Apply critical thinking skills to solve complex problems involving complex numbers, 

trigonometric ratios, vectors, and statistical measures. 

2. To Explain the basic principles and concepts underlying a broad range of fundamental areas 

of physics and to Connect their knowledge of physics to everyday situations 

3. To Explain the basic principles and concepts underlying a broad range of fundamental areas 

of chemistry and to Connect their knowledge of chemistry to daily life. 

4. Understand the interplay and connections between mathematics, physics, and chemistry in 

various applications. Recognize how mathematical models and physical and chemical 

principles can be used to explain and predict phenomena in different contexts. 

5 To explore the history and evolution of the Internet and to gain an understanding of network 

security concepts, including threats, vulnerabilities, and countermeasures. 

 

UNIT I: ESSENTIALS OF MATHEMATICS: 

Complex Numbers: Introduction of the new symbol i – General form of a complex number – 

Modulus- Amplitude form and conversions 

Trigonometric Ratios: Trigonometric Ratios and their relations – Problems on calculation of angles. 

Vectors: Definition of vector addition – Cartesian form – Scalar and vector product and problems. 

44 



Statistical Measures: Mean, Median, Mode of a data and problems. 

UNIT II: ESSENTIALS OF PHYSICS: 

Definition and Scope of Physics- Measurements and Units - Motion of objects: Newtonian 

Mechanics and relativistic mechanics perspective - Laws of Thermodynamics and Significance- 

Acoustic waves and electromagnetic waves- Electric and Magnetic fields and their interactions- 

Behaviour of atomic and nuclear particles- Wave-particle duality, the uncertainty principle- Theories 

and understanding of universe 

UNIT III: ESSENTIALS OF CHEMISTRY: 

Definition and Scope of Chemistry- Importance of Chemistry in daily life -Branches of chemistry 

and significance- Periodic Table- Electronic Configuration, chemical changes, classification of 

matter, Biomolecules- carbohydrates, proteins, fats and vitamins. 

UNIT IV: APPLICATIONS OF MATHEMATICS, PHYSICS & CHEMISTRY: 

Applications of Mathematics in Physics & Chemistry: Calculus , Differential Equations & Complex 

Analysis. 

Application of Physics in Industry and Technology: Electronics and Semiconductor Industry, 

Robotics and Automation, Automotive and Aerospace Industries, Quality Control and 

Instrumentation, Environmental Monitoring and Sustainable Technologies. 

Application of Chemistry in Industry and Technology: Chemical Manufacturing, Pharmaceuticals 

and Drug Discovery, Materials Science, Food and Beverage Industry. 

UNIT V: ESSENTIALS OF COMPUTER SCIENCE: 

Milestones of computer evolution - Internet, history, Internet Service Providers, Types of Networks, 

IP, Domain Name Services, applications. 

Ethical and social implications: Network and security concepts- Information Assurance 

Fundamentals, Cryptography-Symmetric and Asymmetric, Malware, Firewalls, Fraud Techniques- 

Privacy and Data Protection 

Recommended books: 

1. Functions of one complex variable by John.B.Conway, Springer- Verlag. 

2. Elementary Trigonometry by H.S.Hall and S.R.Knight 

3. Vector Algebra by A.R.Vasishtha, Krishna Prakashan Media(P)Ltd. 

4. Basic Statistics by B.L.Agarwal, New age international Publishers 

5. University Physics with Modern Physics by Hugh D. Young and Roger A. Freedman 

6. Fundamentals of Physics by David Halliday, Robert Resnick, and Jearl Walker 

7. Physics for Scientists and Engineers with Modern Physics" by Raymond A. Serway and 
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S.No 
Unit 

No 

Unit 

handled by 

department 

Multiple 

choice 

questions 

Fill in 

the 

blanks 

Very 

short 

answer 

questions 

Matching True/False 

Total No 

of 

questions 

Total 

Marks  

(01 

Mark/ 

Each 

question) 

1 
Unit 

1 
Mathematics 6 1 2 0 1 10 10 

2 
Unit 

2 
Physics 2 2 1 4 1 10 10 

3 
Unit 

3 
Chemistry 6 2 1 0 1 10 10 

4 
Unit 

4 

Mathematics 2 1 0 0 1 4 4 

Physics 2 0 0 0 1 3 3 

Chemistry 1 0 1 0 1 3 3 

5 
Unit 

5 

Computer 

Science 
2 1 2 4 1 10 10 

TOTAL 21 7 7 8 7 50 50 

 

 

 

 

 

 

 

 

 

 

 

 

 



PITHAPUR RAJAHS GOVERNMENT COLLEGE (A): KAKINADA 

DEPARTMENT OF MATHEMATICS 

ESSENTIAL AND APPLICATIONS OF MATHEMATICAL, PHYSICAL AND CHEMICAL 

SCIENCES 

 

 

QUESTION BANK  

MATHEMATICS 

COMPLEX NUMBERS 

1. Multiple choice questions 

1. 𝑇ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑥2 + 1 = 0 𝑖𝑠 [  c ] 

𝑎) 1 𝑏) − 1 𝑐) ± 𝑖 𝑑) 𝑁𝑜𝑛𝑒 

𝑺𝒐𝒍: 𝑥2 + 1 = 0 ⟹ 𝑥 2 = −1 ⟹ 𝑥 = ±√−1 ⟹ 𝑥 = ±𝑖 (𝑖2 = −1) 

2. 𝑇ℎ𝑒 𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦 𝑝𝑎𝑟𝑡 𝑜𝑓 4 − 𝑖 𝑖𝑠 [  b ] 

𝑎) 1 𝑏) − 1 𝑐) 𝑖 𝑑) 4 

3. 𝑇ℎ𝑒 𝑎𝑑𝑑𝑖𝑡𝑖𝑣𝑒 𝑖𝑛𝑣𝑒𝑟𝑠𝑒 𝑜𝑓 𝑎 𝑐𝑜𝑚𝑝𝑙𝑒𝑥 𝑛𝑢𝑚𝑏𝑒𝑟 2 + 3𝑖 𝑖𝑠 [  c ] 

𝑎) 2 + 3𝑖 𝑏) − 2 − 3𝑖 𝑐) − 2 + 3𝑖 𝑑) 2 − 3𝑖 

4. 7. 𝐼𝑓 𝑧1 = 2 + 3𝑖 𝑎𝑛𝑑 𝑧2 = −4 + 5𝑖 𝑡ℎ𝑒𝑛 𝑧1 + 𝑧2 𝑖𝑠 [  c ] 

𝑎) 6 − 3𝑖 𝑏)6 + 8𝑖 𝑐) − 2 + 8𝑖 𝑑) − 2 − 8𝑖 

𝑺𝒐𝒍: 𝑧1 + 𝑧2 = 2 + 3𝑖 + (−4 + 5𝑖) = −2 + 8𝑖 

5. . 𝑇ℎ𝑒 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑜𝑓 (2 + 5𝑖)(−4 + 6𝑖) 𝑖𝑠 [  𝑐  ] 

𝑎) 38 − 8𝑖 𝑏) − 38 − 8𝑖 𝑐) − 38 + 8𝑖 𝑑)38 + 8𝑖 

𝑺𝒐𝒍: (2 + 5𝑖)(−4 + 6𝑖) = −8 − 20𝑖 + 12𝑖 + 30𝑖2 = −38 − 8𝑖 

II.Fill in blanks 

1. 𝑇ℎ𝑒 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑚𝑝𝑙𝑒𝑥 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑧 = 8 + 7𝑖 𝑖𝑠 − − − −  (8 − 7𝑖) 

𝑺𝒐𝒍: 𝑍 = 8 + 7𝑖 𝑡ℎ𝑒𝑛 𝑍 = 8 − 7𝑖 

2. 𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦 𝑖2 + 𝑖4 + 𝑖6 + ⋯ + (2𝑛)𝑠 𝑖𝑠 − − − −( 0 ) 

𝑺𝒐𝒍: 𝑖2 + 𝑖4 + 𝑖6 + ⋯ + (2𝑛 + 1)𝑠 

= 𝑖2 + (𝑖2)2 + (𝑖2)3 + ⋯ + (2𝑛 + 1)𝑠 = −1 + 1 − 1 + 1 − ⋯ + (2𝑛)𝑡𝑒𝑟𝑚𝑠 

=0 

3. 𝐼𝑓 𝑍 = 3 + 4𝑖 𝑡ℎ𝑒𝑛 |𝑍| 𝑖𝑠 − − − − − ( 5 ) 

 



𝑆𝑜𝑙: 𝑍 = 3 + 4𝑖 ⟹ |𝑍| = √32 + 42 = √9 + 16 = √25 = 5 

4. . 𝐼𝑓 𝑧 = 𝑥 + 𝑖𝑦 𝑡ℎ𝑒𝑛 𝑙𝑜𝑐𝑢𝑠 𝑜𝑓 𝑧 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 |𝑧| = 2 𝑖𝑠 − − − − − (𝑥 2 + 𝑦2 = 4 ) 

𝑺𝒐𝒍: 𝐺𝑖𝑣𝑒𝑛 𝑧 = 𝑥 + 𝑖𝑦  ⟹ 𝑝 = (𝑥, 𝑦) 

|𝑧| = 2 ⟹ |𝑥 + 𝑖𝑦| = 2 ⟹ 𝑥2 + 𝑦2 = 4 

 
5. The value of 1+𝑖 = ------------- (i) 

1−𝑖 

2 

Sol. 
1+𝑖 

= 
1+𝑖 

𝑥 
1+𝑖 

= 
1+2𝐼+𝐼  

= 
1+2𝐼−1 

= 
2𝐼 

= 𝑖 
1−𝑖 1−𝑖 1+𝑖 1−𝐼2 1−(−1) 2 



I I I . TRUE/FALSE 

1. 𝑇ℎ𝑒 𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦 𝑝𝑎𝑟𝑡 𝑜𝑓 𝑧 = −𝑖 𝑖𝑠 1 [FALSE] 

2. 𝑇ℎ𝑒 𝑟𝑒𝑎𝑙 𝑝𝑎𝑟𝑡 𝑝𝑎𝑟𝑡 𝑜𝑓 𝑧 = −𝑖 𝑖𝑠 0 [TRUE] 
 

3. 𝑖2 = −1 𝑖𝑠 1 [TRUE] 

4. 𝑇ℎ𝑒 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑜𝑓 𝑥 + 𝑖𝑦 𝑖𝑠 𝑥 – 𝑖𝑦 [TRUE] 

5. . 𝐼𝑓 𝑧1, 2 𝑎𝑟𝑒 𝑡𝑤𝑜 𝑐𝑜𝑚𝑝𝑙𝑒𝑥 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 |𝑧1| ≤ 1. |𝑧2| ≤ 1 𝑡ℎ𝑒𝑛 

|𝑧1 + 𝑧2| ≤ |𝑧1| + |𝑧2| [𝑇𝑅𝑈𝐸] 

 

IV:Very short answers questions 

 

1. 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑐𝑎𝑡𝑒 𝑖𝑛𝑣𝑒𝑟𝑠𝑒 𝑜𝑓 – 𝑖 ?. 
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𝑺𝒐𝒍: 𝑇ℎ𝑒 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑣𝑒 𝑖𝑛𝑣𝑒𝑟𝑠𝑒 𝑜𝑓 − 𝑖 𝑖𝑠 
1 

= 
−1 

= 
𝑖  

= 𝑖. 
−𝑖 𝑖 𝑖 

2. 𝐼𝑓 𝑍1 = (2, −1), 𝑍2 = (6,3) 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 𝑍1 − 𝑍2 

𝑺𝒐𝒍: 𝑍1 − 𝑍2 = 2 − 𝑖 − (6 + 3𝑖) = −4 − 4𝑖. 

3. 𝐼𝑓 𝑍1 = (3,5), 𝑍2 = (1,4) 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 𝑍1𝑍2 

𝑺𝒐𝒍: 𝑍1𝑍2 = (3 + 5𝑖)(1 + 4𝑖) = 3 + 5𝑖 + 12𝑖 − 20 = −17 + 17𝑖 

4. 𝐼𝑓 (𝑎 + 𝑖𝑏)2 = 𝑥 + 𝑖𝑦 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 𝑥2 + 𝑦2 

𝑺𝒐𝒍: (𝑎 + 𝑖𝑏)2 = 𝑥 + 𝑖𝑦 ⟹ 𝑎2 + 𝑏2 + i(2ab) = 𝑥 + 𝑖𝑦 ⟹ x = 𝑎2 − 𝑏2𝑎𝑛𝑑 y=2ab 

∴ 𝑥2 + 𝑦2= (𝑎2 − 𝑏2)2+ 4𝑎2𝑏2 =(𝑎2 + 𝑏2)2 

5. 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑐𝑜𝑚𝑝𝑙𝑒𝑥 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑜𝑓 (2 + 5𝑖)(−4 + 6𝑖) 

𝑺𝒐𝒍: (2 + 5𝑖)(−4 + 6𝑖) = −8 − 20𝑖 + 12𝑖 − 30 = −38 − 8𝑖 

𝑇ℎ𝑒 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑜𝑓 𝑧 𝑖𝑠 𝑧 ̅ = −38 + 8𝑖. 
 

TRIGNOMETRIC RATIO’S 

1. Multiple choice questions 

 

1. 𝑇ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑆𝑖𝑛50° − 𝑆𝑖𝑛70° + 𝑆𝑖𝑛10° 𝑖𝑠 [ 𝑎 ] 

𝑎)0 b) ½ c)1/3 d) 1 

Sol. 𝑆𝑖𝑛50° − 𝑆𝑖𝑛70° + 𝑆𝑖𝑛10° = (60° − 10°) − 𝑆𝑖𝑛(60° + 10°) + 𝑆𝑖𝑛10° 

= 𝑆𝑖𝑛60°𝐶𝑜𝑠10° − 𝐶𝑜𝑠60°𝑆𝑖𝑛10° − (𝑆𝑖𝑛60°𝐶𝑜𝑠10° + 𝐶𝑜𝑠60°𝑆𝑖𝑛10°) + 𝑆𝑖𝑛10° 

 

 
= −2𝐶𝑜𝑠60°𝑆𝑖𝑛10° + 𝑆𝑖𝑛10° = −2 (1) 𝑆𝑖𝑛10° + 𝑆𝑖𝑛10° = 0. 

2 

 

 

 



+ 

2. 𝑇ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑇𝑎𝑛1°𝑇𝑎𝑛2°𝑇𝑎𝑛3°… . . 𝑇𝑎𝑛87°𝑇𝑎𝑛88°𝑇𝑎𝑛89° 𝑖𝑠 [ 𝑑 ] 

𝑎)0 b) ½ c)1/3 d) 1 

 

𝑆𝑜𝑙: 𝑇𝑎𝑛1°𝑇𝑎𝑛2°𝑇𝑎𝑛3°… . . 𝑇𝑎𝑛87°𝑇𝑎𝑛88°𝑇𝑎𝑛89° 

 

= 𝑇𝑎𝑛1°𝑇𝑎𝑛2°𝑇𝑎𝑛3°… . . 𝑇𝑎𝑛45°(90° − 44°)𝑇𝑎𝑛(90° − 43°) … 𝑇𝑎𝑛(90° − 1°) 

 

= 𝑇𝑎𝑛1°𝑇𝑎𝑛2°𝑇𝑎𝑛3°… . . 𝑇𝑎𝑛44°𝑇𝑎𝑛45𝐶𝑜𝑡44°𝐶𝑜𝑡43°… 𝐶𝑜𝑡2°𝐶𝑜𝑡1° = 1 

3. 𝐼𝑓 3𝑆𝑖𝑛𝐴 + 5𝐶𝑜𝑠𝐴 = 5 𝑡ℎ𝑒𝑛 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 5𝑆𝑖𝑛𝐴 − 3𝐶𝑜𝑠𝐴 𝑖𝑠 [  b ] 

 

𝑎)1 𝑏)±3 𝑐) 4 𝑑) 0 

𝑺𝒐𝒍: 𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 3𝑆𝑖𝑛𝐴 + 5𝐶𝑜𝑠𝐴 = 5 

𝐿𝑒𝑡 5𝑆𝑖𝑛𝐴 − 3𝐶𝑜𝑠𝐴 = 𝑎 𝑆𝑞𝑢𝑎𝑟𝑖𝑛𝑔 𝑎𝑛𝑑 𝑎𝑑 , 

W𝑒 𝑔𝑒𝑡 (3𝑆𝑖𝑛𝐴 + 5𝐶𝑜𝑠𝐴)2 + ( 5𝑆𝑖𝑛𝐴 − 3𝐶𝑜𝑠𝐴)2 = 25 + 𝑎2 

 

9𝑠𝑖𝑛2𝐴 + 25𝐶𝑜𝑠2𝐴 + 30𝑆𝑖𝑛𝐴𝐶𝑜𝑠𝐵 + 25𝑠𝑖𝑛2𝐴 + 9𝐶𝑜𝑠2𝐴 − 30𝑆𝑖𝑛𝐴𝐶𝑜𝑠𝐵 = 25 + 𝑎2 

⟹ 9 + 25 = 25 + 𝑎2 ⟹ 𝑎 = ±3 

 

4. 𝐼𝑓 𝑥 = 𝑆𝑖𝑛𝜃 + 𝐶𝑜𝑠𝜃𝑎𝑛𝑑 𝑦 = 𝑆𝑖𝑛𝜃 − 𝐶𝑜𝑠𝜃 𝑡ℎ𝑒𝑛 𝑥2 + 𝑦2 𝑖𝑠 [ b ] 

𝑎) 1 𝑏)2 𝑐) 0 𝑑)4 

𝑺𝒐𝒍: 𝑥2 + 𝑦2 = (𝑆𝑖𝑛𝜃 + 𝐶𝑜𝑠𝜃)2 + (𝑆𝑖𝑛𝜃 − 𝐶𝑜𝑠𝜃)2 

 

= 𝑆𝑖𝑛2𝜃 + 𝐶𝑜𝑠2𝜃 + 2𝑆𝑖𝑛𝜃𝐶𝑜𝑠𝜃 + 𝑆𝑖𝑛2𝜃 + 𝐶𝑜𝑠2𝜃 − 2𝑆𝑖𝑛𝜃𝐶𝑜𝑠𝜃 

= 1 + 1 = 2 

 

1. 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐶𝑜𝑠340. 𝐶𝑜𝑠40 + 𝑆𝑖𝑛200. 𝑆𝑖𝑛40 𝑖𝑠 [ c  ] 

a) ¼ b)3/2 c)1/2 d) 2 

 

𝑺𝒐𝒍: 𝐶𝑜𝑠340. 𝐶𝑜𝑠40 + 𝑆𝑖𝑛200. 𝑆𝑖𝑛140 = (360 − 20). 𝐶𝑜𝑠40 + 𝑆𝑖(180 + 20). 𝑆𝑖𝑛(180 − 40) 

= 𝐶𝑜𝑠20. 𝐶𝑜𝑠40 + (−𝑠𝑖𝑛20). 𝑆𝑖𝑛40 = (𝐴 + 𝐵) = 𝐶𝑜(20 + 40) = 𝐶𝑜𝑠60 =1/2 

II.Fill in blanks 

 

1. 𝑊𝑟𝑖𝑡𝑒 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 𝑜𝑓 𝑆𝑖𝑛3𝐴 𝑖𝑠 − − − 

𝑺𝒐𝒍: 𝑆𝑖𝑛3𝐴 = 3𝑆𝑖𝑛𝐴 − 4𝑆𝑖𝑛3𝐴 

2. 𝑇ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 6𝑆𝑖𝑛20° − 8𝑆𝑖𝑛320° 𝑖𝑠 − − − (√3 ) 

 

𝑺𝒐𝒍: 6𝑆𝑖𝑛20° − 8𝑆𝑖𝑛320° = 2(3𝑆𝑖𝑛20° − 4𝑆𝑖𝑛320°) = 2(3 × 20°) = 2𝑆𝑖𝑛60 = 2 √
3
=√3 

2 

3. 𝑊𝑟𝑖𝑡𝑒 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 𝑜𝑓 𝑇𝑎n(𝐴 − 𝐵)𝑖𝑠 − − − − − − 

𝑺𝒐𝒍:𝑇𝑎𝑛 (𝐴 − 𝐵) =  
𝑇𝑎𝑛 𝐴−𝑇𝑎𝑛𝐵 

1  𝑇𝑎𝑛 𝐴 𝑇𝑎𝑛 𝐵 



 
4. If sin 𝜃=3/4, Cos 𝜃= 5/4 then Tan 𝜃= 

 

𝑺𝒐𝒍: 𝑇𝑎𝑛 θ = 
𝑆𝑖𝑛 θ 

= 
3/4 

= 3/5 
𝐶𝑜𝑠 θ 5/4 

 
5. 𝐼𝑓 𝑆𝑖𝑛2𝐴 = 2𝑆𝑖𝑛𝐴 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐴 = 

𝑆𝑜𝑙: 𝑆𝑖𝑛2𝐴 = 2𝑆𝑖𝑛𝐴 ⟹ 2𝑆𝑖𝑛𝐴𝐶𝑜𝑠𝐴 = 2𝑆𝑖𝑛𝐴 ⟹ 𝐶𝑜𝑠𝐴 = 1 ⟹ 𝐴 = 0°. 

 

III.TRUE/FALSE 

1. 𝐼𝑓 𝑆𝑒𝑐𝜃 + 𝑇𝑎𝑛𝜃 = 3 𝑡ℎ𝑒𝑛 𝑆𝑒𝑐𝜃 − 𝑇𝑎𝑛𝜃 = 1/3 [TRUE] 

2. 𝐶𝑜s(𝐴 + 𝐵) − 𝐶𝑜𝑠(𝐴 − 𝐵) = 2𝑆𝑖𝑛𝐴. 𝑆𝑖𝑛𝐵 [𝐹𝐴𝐿𝑆𝐸] 

3. 𝑆𝑖n(𝐴 + 𝐵) = 𝑆𝑖𝑛𝐴. 𝐶𝑜𝑠𝐵 + 𝐶𝑜𝑠𝐴. 𝑆𝑖𝑛𝐵 [ 𝑇𝑅𝑈𝐸] 
 

4. 𝑇𝑎𝑛 2𝐴 = 
𝑇𝑎𝑛 𝐴

 
1−𝑇𝑎𝑛2𝐴 

 

5. 𝑆𝑖𝑛 2𝐴 =  
2𝑇𝑎𝑛 𝐴

 
1−𝑇𝑎𝑛2𝐴 

[TR𝑈𝐸] 

[𝐹𝐴𝐿𝑆𝐸] 

IV: Very short answer questions 

 

1. 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑆𝑒𝑐(2100°) 

𝑺𝒐𝒍: 𝑆𝑒𝑐(2100°) = 𝑆𝑒𝑐(5.360° + 300°) = 𝑆𝑒𝑐300° = 𝑆𝑒𝑐(360° − 60°) = 𝑆𝑒𝑐60° = 2 

2. 𝐼𝑓 𝐶𝑜𝑠𝜃 + 𝑆𝑖𝑛𝜃 = √2𝐶𝑜𝑠𝜃 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐶𝑜𝑠𝜃 − 𝑆𝑖𝑛𝜃 

 
𝑺𝒐𝒍: 𝐺𝑖𝑣𝑒𝑛 𝐶𝑜𝑠𝜃 + 𝑆𝑖𝑛𝜃 = √2𝐶𝑜𝑠𝜃 ⟹ 𝑆𝑖𝑛𝜃 = √2𝐶𝑜𝑠𝜃 − 𝐶𝑜𝑠𝜃 

 

 
⟹ 𝑆𝑖𝑛𝜃 = (√2 − 1)𝐶𝑜𝑠𝜃 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑛𝑔 𝑜𝑛 𝑡ℎ𝑒 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠 (√2 + 1) 

 

 

⟹ (√2 + 1)𝑆𝑖𝑛𝜃 = (√2 + 1)(√2 − 1)𝐶𝑜𝑠𝜃 
 

 
⟹ √2𝑆𝑖𝑛𝜃 + 𝑆𝑖𝑛𝜃 = 𝐶𝑜𝑠𝜃 

⟹ 𝐶𝑜𝑠𝜃 − 𝑆𝑖𝑛𝜃 = √2𝑆𝑖𝑛𝜃. 



3. 𝐼𝑓 𝑆𝑖𝑛2𝐴 = 2𝑆𝑖𝑛𝐴 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐴? 

𝑆𝑜𝑙: 𝑆𝑖𝑛2𝐴 = 2𝑆𝑖𝑛𝐴 ⟹ 2𝑆𝑖𝑛𝐴𝐶𝑜𝑠𝐴 = 2𝑆𝑖𝑛𝐴 ⟹ 𝐶𝑜𝑠𝐴 = 1 ⟹ 𝐴 = 0° 

4. 𝐼𝑓 𝑆𝑖𝑛2𝐴 = 2𝐶𝑜𝑠𝐴 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐴? (𝐷𝐸𝐶 − 23) 

𝑆𝑜𝑙: 𝑆𝑖𝑛2𝐴 = 2𝐶𝑜𝑠𝐴 ⟹ 2𝑆𝑖𝑛𝐴𝐶𝑜𝑠𝐴 = 2𝑆𝑖𝑛𝐴 ⟹ 𝑆𝑖𝑛𝐴 = 1 ⟹ 𝐴 = 90° 

 
5. Simplify  𝑠𝑖𝑛2𝜃 . 

1+𝑐𝑜𝑠2𝜃 
 

Sol: 
𝑠𝑖𝑛2𝜃 

1+𝑐𝑜𝑠2𝜃 
=

2𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃 
= 𝑡𝑎𝑛𝜃. 

2𝑐𝑜𝑠2𝜃 

 
 

 
𝑽𝒆𝒄𝒕𝒐𝒓𝒔 

1. Multiple choice questions 

 

 

1. 𝑇ℎ𝑒 𝑚𝑎𝑔𝑛𝑖𝑡𝑢𝑑𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑣𝑒𝑐𝑡𝑜𝑟 𝑎 =2i+3j+6k [ b ] 

 

𝑎)49 𝑏)7 𝑐) 1 𝑑)12 

𝑺𝒐𝒍: |𝑎| = √4 + 9 + 36 = √49 = 7 

2. 𝑇ℎ𝑒 𝑠𝑐𝑎𝑙𝑎𝑟 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑖 + 𝑗 − 2𝑘 𝑎𝑛𝑑 2𝑖 + 3𝑗 − 2𝑘 𝑖𝑠 [ c ] 

𝑎)4 𝑏)7 𝑐) 9 𝑑)12 

 

𝑺𝒐𝒍: (i + 𝑗 − 2𝑘) ∙ (2𝑖 + 3𝑗 − 2 ) = 2 + 3 + 4 = 9 

3. 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝜆 𝑓𝑜𝑟 𝑤ℎ𝑖𝑐ℎ 𝑣𝑒𝑐𝑡𝑜𝑟𝑠 3𝑖 + 𝑗 − 2𝑘 𝑎𝑛𝑑 𝑖 + 𝜆𝑗 − 3𝑘 𝑎𝑟𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 [ a  ] 

𝑎) − 9 𝑏) 9 𝑐) − 3 𝑑)3 

𝑺𝒐𝒍: ( 3𝑖 + 𝑗 − 2𝑘) ∙ (𝑖 + 𝜆𝑗 − 3𝑘 ) = 0 ⟹ 3 + 𝜆 + 6 = 0 ⟹ 𝜆 = −9 

 

4. 𝐼𝑓 𝑖 − 𝑎𝑗 + 5𝑘 𝑎𝑛𝑑 3𝑖 − 6𝑗 + 𝑏𝑘 𝑎𝑟𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑣𝑒𝑐𝑡𝑜𝑟𝑠 𝑡ℎ𝑒𝑛 𝑏 𝑖𝑠 [  b  ] 

𝑎)2 𝑏)15 𝑐) 10 𝑑)20 

1 𝑎 5 6 

𝑺𝒐𝒍: 
3 

= − 
−6 

= 
𝑏
⟹ 𝑎 = 

3 
= 2;b = 3 × 5 = 15 

 

 

5. 𝑇ℎ𝑒 𝑎𝑛𝑔𝑙𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑣𝑒𝑐𝑡𝑜𝑟𝑠 𝑖 + 2𝑗 + 3𝑘 𝑎𝑛𝑑 3𝑖 − 𝑗 + 2𝑘  𝑖𝑠 [ a  ] 

 

a) 𝜋/3 b) 𝜋/6 c) 𝜋/2 d) 𝜋/4 
 

𝑺𝒐𝒍:𝐶𝑜𝑠 𝜃 =  
𝑎 .𝑏  

|𝑎  | | 𝑏  |  . 
= 
3−2+6 

= 
7 

= 
1 

√14√14 14 2 

Then θ = 𝜋/3 



II.Fill in blanks 

 

1. 𝐼𝑓𝑎̅ = 6𝑖 + 2𝑗 + 3𝑘 𝑎𝑛𝑑 𝑏 = 2𝑖 − 9𝑗 + 6𝑘 𝑡ℎ𝑒n 𝑎̅ ∙. 𝑏 = − − −(12) 

𝑺𝒐𝒍: (6𝑖 + 2𝑗 + 3 𝑘) ∙ (2𝑖 − 9𝑗 + 6  ) = 12 − 18 + 18 = 12 

 

2. 𝑇ℎ𝑒 𝑣𝑒𝑐𝑡𝑜𝑟𝑠 𝑖 − 𝜆𝑗 + 2𝑘 𝑎𝑛𝑑 8𝑖 + 6𝑗 − 𝑘 𝑎𝑟𝑒 𝑎𝑡 𝑟𝑖𝑔ℎ𝑡 𝑎𝑛𝑔𝑙𝑒 𝑡ℎ𝑒𝑛 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝜆 𝑖𝑠 -------- ( 1 ) 

 

𝑺𝒐𝒍: (𝑖 − 𝜆𝑗 + 2𝑘 ) ∙ (8𝑖 + 6𝑗 − )  = 0 ⟹ 8 − 6𝜆 − 2 = 0 ⟹ 6 − 6𝜆 = 0 ⟹ 𝜆 = 1 

 

3. . 𝑇ℎ𝑒 𝑢𝑛𝑖𝑡 𝑣𝑒𝑐𝑡𝑜𝑟 𝑖𝑛 𝑡ℎ𝑒 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑣𝑒𝑐𝑡𝑜𝑟 𝑎̅ = 2𝑖 + 3𝑗 + 𝑘 𝑖𝑠 − − − −(  ) 
 

𝑺𝒐𝒍: 𝑎  = 
2i + 3j + k 

= 
2i + 3j + k 

|𝑎  |  √4+9+1 √14 

4. 𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑣𝑒𝑐𝑡𝑜𝑟𝑠 𝑎̅ = 6𝑖 + 5𝑗 𝑎𝑛𝑑 𝑏 = −2𝑖 + 6𝑗 ---------- [  ] 

𝑺𝒐𝒍: (8  𝑖 + 5𝑗) + (−2𝑖 + 6𝑗) = 6𝑖 + 11𝑗 
 

 
5. 𝐼𝑓 𝑎̅ = 2𝑖 − 3𝑗 − 6𝑘 𝑎𝑛𝑑 𝑏 = 𝑖 + 4𝑗 − 2𝑘 𝑡ℎ𝑒𝑛 ( 𝑎̅ + 𝑏).(𝑎− 𝑏) = − − − ( ) 

Sol: (3𝑖 + 𝑗 − 8𝑘). (𝐼 − 7𝐽 − 4𝐾) = 3 − 7 + 32 = 28 

 
III.TRUE/FALSE 

1. 𝑇𝑤𝑜 𝑣𝑒𝑐𝑡𝑜𝑟𝑠 𝑎𝑟𝑒 𝑎̅ an𝑑 𝑏 𝑎𝑟𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡ℎ𝑒𝑛 𝑎̅ ∙. 𝑏 = 0 [ FALSE] 

 

2. 𝐴 𝑝ℎ𝑦𝑠𝑖𝑐𝑎𝑙𝑙𝑦 𝑞𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝑤ℎ𝑖𝑐ℎ ℎ𝑎𝑠 𝑏𝑜𝑡ℎ 𝑚𝑎𝑔𝑛𝑖𝑡𝑢𝑑𝑒 𝑎𝑛𝑑 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛𝑠 𝑖𝑠 𝑠𝑐𝑎𝑙  [ F𝐴𝐿𝑆𝐸] 

3. 𝑖 × 𝑖 = 𝑗 × 𝑗 = 𝑘 × 𝑘 = 0 [ T𝑅𝑈𝐸] 

4. 𝑖 ⋅ 𝑖 = 𝑗 ⋅ 𝑗 = 𝑘 ⋅ 𝑘 = −1 [F𝐴𝐿𝑆𝐸] 

 

5. ( ̅ × 𝑏) = (𝑏 ×c) [ 𝐹𝐴𝐿𝑆𝐸] 

IV Very short answer questions: 

 

1. 𝑎̅ = 2𝑖 + 5𝑗 + 𝑘   𝑎𝑛𝑑 𝑏  = 4𝑖 + 𝑚𝑗 + 𝑛𝑘   𝑎𝑟𝑒 𝑐𝑜𝑙𝑙𝑖𝑛𝑒𝑎𝑟 𝑣𝑒𝑐𝑡𝑜𝑟𝑠 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 𝑚, . 

𝑺𝒐𝒍: 𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑣𝑒𝑐𝑡𝑜𝑟𝑠 𝑎𝑟𝑒 − 3𝑖 + 4𝑗 + 𝜆𝑘 𝑎𝑛𝑑 𝜇𝑖 + 8𝑗 + 6𝑘  𝑎𝑟𝑒 𝑐𝑜𝑙𝑙𝑖𝑛𝑒𝑎𝑟 
 

⟹
2 

= 
5 = 

1 
⟹2 𝑚 = 20 𝑎𝑛𝑑 2𝑛 = 4⟹ 𝑚 = 10 𝑎𝑛𝑑 𝑛 = 2. 

4 𝑚 𝑛 

2. 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑢𝑛𝑖𝑡 𝑣𝑒𝑐𝑡𝑜𝑟 𝑖𝑛 𝑡ℎ𝑒 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑣𝑒𝑐𝑡𝑜𝑟 𝑎̅ = 2𝑖 + 2𝑗 − 5𝑘 

𝑎𝑛𝑑 𝑏 = 2𝑖 + 𝑗 + 3𝑘. 

𝑺𝒐𝒍: S𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑣𝑒𝑐𝑡𝑜𝑟 = 4i+3i -2k 

𝑢𝑛𝑖𝑡 𝑣𝑒𝑐𝑡𝑜𝑟 𝑖𝑛 𝑡ℎ𝑒 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 S𝑢m  =4𝑖+3𝑗−2𝑘 = 
4𝑖+3𝑗−2𝑘

. 
√16+9+4 √29 



3. 𝐼𝑓 𝑡ℎ𝑒 𝑣𝑒𝑐𝑡𝑜𝑟𝑠 2𝑖 + 𝜆𝑗 − 𝑘 𝑎𝑛𝑑 4𝑖 − 2𝑗 + 2𝑘 𝑎𝑟𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝑒𝑎𝑐ℎ 𝑜𝑡ℎ𝑒𝑟 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 𝜆? 

𝑺𝒐𝒍: 𝐿𝑒𝑡 𝑎̅ = 2𝑖 + 𝜆𝑗 − 𝑘; 𝑏 = 4𝑖 − 2𝑗 + 2𝑘 

𝑆𝑖𝑛𝑐𝑒 𝑎̅ 𝑖𝑠 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜  𝑏 ⟺ 𝑎1𝑏1 + 𝑎2𝑏2 + 𝑎3𝑏3 = 0 

⟹ (2)(4) + 𝜆(−2) + (−1)(2) = 0 

⟹ 8 − 2𝜆 − 2 = 0 ⟹ 2𝜆 = 3 ⟹ 𝜆 = 3 

 

4. 𝐿𝑒𝑡 𝑎̅ = 𝑖 + 2𝑗 + 3𝑘 𝑎𝑛𝑑 𝑏 = 3𝑖 + 𝑗. 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 value of a +b =4i+3j+3k. 

 

𝑺𝒐𝒍:4i+3j+3k. 

 

5. 𝑇ℎ𝑒 𝑢𝑛𝑖𝑡 𝑣𝑒𝑐𝑡𝑜𝑟 𝑖𝑛 𝑡ℎ𝑒 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑣𝑒𝑐𝑡𝑜𝑟 𝑎̅ = 2𝑖 + 3𝑗 + 𝑘 𝑖𝑠 − − − − 
 

𝑺𝒐𝒍: 𝑎 = 
2𝑖+3𝑗+𝑘 

= 
2𝑖+3𝑗+𝑘

. 
|𝑎| √4+9+1 √14 

 
Statistical Measures: 

1. Multiple choice questions 

1. 𝑀𝑒𝑑𝑖𝑎𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑎𝑡𝑎 12,19,15,22,17? [ 𝑎 ] 

𝑎) 17 𝑏)12 𝑐)22 𝑑) 15 

𝑺𝒐𝒍: 𝑀𝑒𝑑𝑖𝑎𝑛: 𝐴𝑠𝑐𝑒𝑛𝑑𝑖𝑛𝑔 𝑜𝑟𝑑𝑒𝑟 → 12,15,17,19,22 

 

𝐻𝑒𝑟𝑒𝑛 = 5𝑖𝑠 𝑜𝑑𝑑 𝑡ℎ𝑒𝑛 𝑚𝑒𝑑𝑖𝑎𝑛 𝑖𝑠 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 
(𝑛+1)𝑡ℎ 

𝑖𝑡𝑒𝑚 = 𝑣𝑎𝑙𝑢𝑒𝑜𝑓 
5+1 

= 
6 

= 3 
2 2 2 

The 3rd term of the median is 17 

2. 𝑀𝑒𝑎𝑛 𝑎𝑛𝑑 𝑚𝑜𝑑𝑒 𝑎𝑟𝑒 𝑔𝑖𝑣𝑒𝑛 𝑏𝑦 24,12 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦 𝑡ℎ𝑒𝑛 𝑚𝑒𝑑𝑖𝑎𝑛 𝑖𝑠 [  𝑐 ] 
 

𝑎) 24 𝑏)12 𝑐)20 𝑑) 18 

𝑺𝒐𝒍: 𝐺𝑖𝑣𝑒𝑛 𝑀𝑒𝑎𝑛 𝑖𝑠 24 𝑎𝑛𝑑 𝑀𝑜𝑑𝑒 𝑖𝑠 12 

𝑀𝑜𝑑𝑒 = 3𝑀𝑒𝑑𝑖𝑎𝑛 − 2𝑀𝑒𝑎𝑛 = 12 = 3𝑀𝑒𝑑𝑖𝑎𝑛 − 2(24) ⟹ 12 + 48 = 3 𝑀𝑒𝑑𝑖𝑎𝑛 

⟹ 𝑀𝑒𝑑𝑖𝑎𝑛 = 60/3 =20. 

3. 𝑀𝑜𝑑𝑒 𝑜𝑓 𝑐𝑎𝑙𝑙𝑠 𝑟𝑒𝑐𝑒𝑒𝑖𝑣𝑒𝑑 𝑜𝑛 7 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑑𝑎𝑦𝑠 𝑔𝑖𝑣𝑒𝑛 𝑏𝑦 11,13,17,13,19,23,25 𝑖𝑠 [ b ] 

 

𝑎) 11 𝑏)13 𝑐)17 𝑑) 23 

 

𝑺𝒐𝒍: 𝑀𝑜𝑑𝑒: 𝐻𝑖𝑔ℎ𝑒𝑠𝑡 𝑟𝑒𝑝𝑒𝑎𝑡𝑒𝑑 𝑛𝑢𝑚𝑏𝑒𝑟  ∴ 𝑀𝑜𝑑𝑒 = 13 

4. 𝑅𝑎𝑛𝑔𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑎𝑡𝑎 𝑜𝑓 𝑠𝑒𝑡𝑠 61,22,34,17,81,99,42,94 𝑖𝑠 [ 𝑏 ] 

 

𝑎) 90 𝑏)82 𝑐)83 𝑑) 86 

 

𝑺𝒐𝒍: 𝐴𝑠𝑠𝑒𝑛𝑑𝑖𝑛𝑔 𝑜𝑟𝑑𝑒𝑟 𝑖𝑠 17,22,34,42,61,81,94,99 



𝑅𝑎𝑛𝑔𝑒 = 𝑀𝑎𝑥. 𝑣𝑎𝑙𝑢𝑒 − 𝑀𝑖𝑛. 𝑣𝑎𝑙𝑢𝑒 = 99 − 17 = 82 

 

5. 𝑇ℎ𝑒 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑎𝑡𝑎 605,710,745,835,910? [ 𝑏 ] 

𝑎) 3805 𝑏)761 𝑐)745 𝑑) 710 

 

𝑺𝒐𝒍: 𝑀𝑒𝑎𝑛 = 
𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 

= 
605+710+745+835+910 

= 
85 

= 17 
𝑛𝑜 𝑜𝑓 𝑣𝑎𝑙𝑢𝑒𝑠 5 5 

II.Fill in blanks 

 

1. 𝐼𝑛 𝑎 𝑚𝑜𝑑𝑒𝑟𝑎𝑡𝑒𝑙𝑦 𝑎𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑖𝑐𝑎𝑙 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑡ℎ𝑒 𝑚𝑒𝑎𝑛 𝑖𝑠 18 𝑎𝑛𝑑 𝑚𝑒𝑑𝑖𝑎𝑛 22 𝑡ℎ𝑒𝑛 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 

𝑜𝑓 𝑚𝑜𝑑𝑒 𝑖𝑠 − − − − 

𝑺𝒐𝒍: 𝐺𝑖𝑣𝑒𝑛 𝑀𝑒𝑎𝑛 𝑖𝑠 18 𝑎𝑛𝑑 𝑀𝑒𝑑𝑖𝑎𝑛 𝑖𝑠 22 

𝑀𝑜𝑑𝑒 = 3𝑀𝑒𝑑𝑖𝑎𝑛 − 2𝑀𝑒𝑎𝑛 = 3(22) − 2(18) = 66 − 36 = 30 

 

2. 𝑆𝑢𝑚 𝑜𝑓 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑖𝑒𝑠 𝑖𝑠 24 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑑𝑎𝑡𝑎 𝑖𝑠 𝑥, 5,6,1,2, 𝑡ℎ𝑒𝑛 𝑥 = − − −(10 ) 

 

 

𝑺𝒐𝒍: 𝑥 + 5 + 6 + 1 + 2 = 24 ⟹ 𝑥 = 24 − 14 = 10 

 

3. 𝑇ℎ𝑒 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑟𝑒𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑠 𝑜𝑓 𝑐𝑒𝑛𝑡𝑟𝑎𝑙 𝑡𝑒𝑛𝑑𝑒𝑛𝑐𝑦 𝑣𝑎𝑙𝑢𝑒𝑠 𝑖𝑠 − − − 

𝑺𝒐𝒍: 𝑀𝑜𝑑𝑒 = 3𝑀𝑒𝑑𝑖𝑎𝑛 − 2𝑀𝑒𝑎𝑛 

4. 𝑇ℎ𝑒 𝑀𝑜𝑑𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑎𝑡𝑎 12,19,15,22,17? 

𝑺𝒐𝒍: 𝐴𝑠𝑐𝑒𝑛𝑑𝑖𝑛𝑔 𝑜𝑟𝑑𝑒𝑟 → 12,15,17,19,22 

𝑀𝑜𝑑𝑒: 𝐻𝑖𝑔ℎ𝑒𝑠𝑡 𝑟𝑒𝑝𝑒𝑎𝑡𝑒𝑑 𝑛𝑢𝑚𝑏𝑒𝑟 

𝐴𝑙𝑙 𝑎𝑟𝑒 𝑚𝑜𝑑𝑒 (𝑜𝑟)𝑁𝑜 𝑚𝑜𝑑𝑒 
5. 𝑇ℎ𝑒 𝑚𝑜𝑑𝑒 𝑜𝑓 𝑑𝑎𝑡𝑎 30,30,40,35,27,27,27,45,48 𝑖𝑠 − − − − 

 

𝑺𝒐𝒍: 𝑀𝑜𝑑𝑒: 𝐻𝑖𝑔ℎ𝑒𝑠𝑡 𝑟𝑒𝑝𝑒𝑎𝑡𝑒𝑑 𝑛𝑢𝑚𝑏𝑒𝑟  ∴ 𝑀𝑜𝑑𝑒 = 27 

TRUE/FALSE 

 

1. 𝐼𝑛 𝑎 𝑑𝑎𝑡𝑎 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑣𝑎𝑙𝑢𝑒 = 𝑥, mi𝑛𝑖𝑚𝑢𝑚 𝑣𝑎𝑙𝑢𝑒 = 𝑦 𝑡ℎ𝑒𝑛 𝑟𝑎𝑛𝑔𝑒 = 𝑥 − 𝑦 [ 𝑇𝑅𝑈𝐸] 
 

2. 
𝑀𝑒𝑎𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑛 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 

𝑛+1 

2 

 

3. 𝑀𝑒𝑎𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑖𝑣𝑒 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 3 [𝑇𝑅𝑈𝐸]. 

[𝑇𝑅𝑈𝐸] 

4. 𝑇ℎ𝑒 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛 𝑡ℎ𝑎𝑡 𝑜𝑐𝑐𝑢𝑟𝑠 𝑚𝑜𝑠𝑡 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑡𝑙𝑦 𝑖𝑛 𝑡ℎ𝑒 𝑑𝑎𝑡𝑎 𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑 𝑚𝑜𝑑𝑒. [𝑇𝑅𝑈𝐸] 

 

5. 𝑀𝑜𝑑𝑒 = 3𝑀𝑒𝑑𝑖𝑎𝑛 + 2𝑀𝑒𝑎𝑛 [FALSE] 

 

 

IV.Very short answer questions 

1. 𝑀𝑒𝑎𝑛 𝑜𝑓 1,2, 𝑥, 3 𝑖𝑠 0 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑥. 

 



𝑺𝒐𝒍: 

Mean = 1+2+𝑥+3 = 0 ⟹x+6=0 ⟹x=-6. 
4 

2. 𝐹𝑜𝑟 𝑡ℎ𝑒 𝑡𝑒𝑟𝑚𝑠 𝑥 + 1, 𝑥 + 2, 𝑥 − 1, 𝑥 + 3, 𝑥 − 2. 𝐼𝑓 𝑡ℎ𝑒 𝑚𝑒𝑑𝑖𝑎𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑎𝑡𝑎 𝑖𝑠 12 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 𝑥. 

𝑺𝒐𝒍: 𝐺𝑖𝑣𝑒𝑛 𝑡𝑒𝑟𝑚𝑠 𝑥 − 2, 𝑥 − 1, 𝑥 + 1, 𝑥 + 2, 𝑥 + 3 

𝑀𝑒𝑑𝑖𝑎𝑛 = 𝑥 + 1 = 12 ⟹ 𝑥 = 12 − 1 = 11 

3. 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑚𝑜𝑑𝑒 𝑜𝑓 2003.2004,2005, … 2020 

𝑺𝒐𝒍: 𝑀𝑜𝑑𝑒: 𝐻𝑖𝑔ℎ𝑒𝑠𝑡 𝑟𝑒𝑝𝑒𝑎𝑡𝑒𝑑 𝑛𝑢𝑚𝑏𝑒𝑟 

𝐴𝑙𝑙 𝑎𝑟𝑒 𝑚𝑜𝑑𝑒 (𝑜𝑟)𝑁𝑜 𝑚𝑜𝑑𝑒 

4. 𝑀𝑜𝑑𝑒 = 24.5, 𝑀𝑒𝑎𝑛 29.756 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 𝑀𝑒𝑑𝑖𝑎𝑛 

𝑺𝒐𝒍: 𝑀𝑜𝑑𝑒 = 3𝑀𝑒𝑑𝑖𝑎𝑛 − 2𝑀𝑒𝑎𝑛 = 24.5 = 3𝑀𝑒𝑑𝑖𝑎𝑛 − 2(29.75) ⟹ 3𝑀𝑒𝑑𝑖𝑎𝑛 = 24.5 + 59.5 

⟹ 𝑀𝑒𝑑𝑖𝑎𝑛=84/3=28. 

 

4. 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑟𝑎𝑛𝑔𝑒 𝑜𝑓 𝑑𝑎𝑡𝑎′𝑠 9,8,12,80,75,45,36,72 

𝑺𝒐𝒍: 80 − 8 = 72. 

UNIT-IV 

1. Multiple choice questions 

 

 

1. The rate of change of a quantity in physics is best represented by which mathematical operation? 

A) Integration 

B) Differentiation 

C) Fourier transform 

D) Matrix multiplication 

 

Answer: B) Differentiation 

 

2. In thermodynamics, which mathematical tool is used to compute changes in enthalpy or entropy 

over a process? 

A) Derivatives 

B) Matrices 

C) Integrals 

D) Complex numbers 

 

Answer: C) Integrals 

 

3. . Which of the following quantities is calculated using an integral in classical mechanics? 

A) Velocity from acceleration 

B) Work done by a force 

C) Electric potential 

D) Frequency of oscillation 

 

Answer: B) Work done by a force 



4. The Schrödinger equation in quantum mechanics is an example of which type of equation? 

A) Linear algebraic equation 

B) Ordinary differential equation 

C) Partial differential equation 

D) Transcendental equation 

 

Answer: C) Partial differential equation 

5. Differential equations are used to model all of the following EXCEPT: 

A) Chemical reaction rates 

B) Population dynamics 

C) Statistical distribution of electrons 

D) Projectile motion 

 

Answer: C) Statistical distribution of electrons 

 

6. What is the primary mathematical technique used in Fourier transforms to analyze spectroscopic 

data? 

A) Real number analysis 

B) Complex exponentials 

C) Matrix algebra 

D) Polynomial expansion 

Answer: B) Complex exponentials 

II.Fill in blanks 

1. Wave functions in quantum mechanics are generally expressed as functions. 

Answer: complex 

2. In electrodynamics, the use of complex numbers simplifies the analysis of currents. 

Answer: alternating 

3. Fourier transforms, which are crucial in spectroscopy, use exponentials to convert signals from 

the time domain to the frequency domain. 

Answer: complex 

4. In classical mechanics, the motion of a projectile is modeled using equations derived from 

Newton’s laws. 

Answer: differential 

 

III.TRUE/FALSE 

 

1. The integral of force with respect to displacement gives work. 

True 

2. Differentiation is used to calculate the total energy of a system. 

False 

3. In thermodynamics, entropy changes can be expressed as integrals involving heat and temperature. 

True 

4. The area under a velocity-time graph represents acceleration. 

False 

 

 

5. Chemical reaction kinetics often involve solving differential equations to predict concentration 

changes over time. 

True. 
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MULTIPLE CHOICE QUESTION 

UNIT II: ESSENTIALS OF PHYSICS 

Definition and Scope of Physics 

1. What is the primary goal of physics? 

a) To understand the physical world 

b) To predict future events 

c) To describe human behaviour 

d) To study ancient civilizations 

2. Which term best defines the scope of classical physics? 

a) Subatomic particles 

b) Relativistic effects 

c) Every day phenomena 

d) Quantum states 

Measurements and Units 

3. What is the SI unit of luminous intensity? 

a) Kelvin 
b) Candela 

c) Ampere 

d) Mole 

4. Which of the following is a base unit of measurement in the SI system? 

a) Pound 
b) Kelvin 

c) Foot 

d) Ounce 

5. . The symbol "kg" represents the unit of measurement for: 

a) Time 

b) Mass 

c) Length 

d) Temperature 

6. How many millimetres are in one metre? 

a) 10 

b) 100 
c) 1,000 

d) 10,000 
Newtonian Mechanics & Relativistic Mechanics 

7. According to Newton's first law of motion, an object at rest tends to stay at rest unless acted upon by 
what? 



A) Friction 

B) A net external force 

C) Gravity 
D) Inertia 

8. What is the formula for calculating force using Newton's second law of motion? 

A) F = m/a 
B) F = ma 

C) F = mv 

D) F = mg 

9. The law of universal gravitation was formulated by: 

A) Albert Einstein 

B) Galileo Galilei 

C) Isaac Newton 

D) Stephen Hawking 
 

10. In special relativity, what is the famous equation that relates energy (E) and 

mass (m) to the speed of light (c)? 

A) E = mc2 

B) F = ma 

C) E = mv2 

D) F = mg 
Laws of thermodynamics and significance 

11. What is the first law of thermodynamics also known as? 

A) The Law of Conservation of Energy 

B) The Law of Entropy 

C) The Law of Heat Transfer 

D) The Law of Specific Heat 

12. The second law of thermodynamics introduces the concept of: 

A) Energy conservation 
B) Entropy 

C) Temperature 

D) Pressure 

 

13. Which law of thermodynamics is often referred to as the Law of Heat Flow? 

A) The zeroth law 

B) The first law 

   C)The second law 

    D)The third law 



14. What does the Carnot cycle represent in the context of thermodynamics? 

A) An ideal heat engine 

B) A closed system at equilibrium 

C) A constant temperature process 

D) A heat exchanger 

15. According to the first law of thermodynamics, the change in internal energy of a system is equal to the 

heat added to the system minus the work done by the system. This can be expressed as: 

A) ΔU = Q – W 

B) ΔU = Q + W 

C) ΔU = Q / W 

D) ΔU = W – Q 
Acoustic waves and Electromagnetic waves 

16. What is the primary medium through which acoustic waves travel? 

a) Vacuum 

b) Air 

c) Water 

d) Glass 

17. In which type of wave do particles of the medium oscillate parallel to the direction of wave 
propagation? 

a) Acoustic waves 

b) Electromagnetic waves 

c) Both 

d) Neither 

18. What is the speed of sound in air at room temperature (approximately)? 

a) 300,000,000 m/s 

b) 343 m/s 

c) 3,000,000 m/s 

d) 30,000 m/s 

 

 

19. What is the range of frequencies typically associated with audible sound for the human ear? 

a) 20 Hz to 20 kHz 

b) 1 kHz to 1 MHz 

c) 10 Hz to 100 kHz 

d) 100 Hz to 100 MHz 

Electric and Magnetic fields and their interactions 

20. What is the fundamental force responsible for electric interactions? 



A) Gravitational force 
B) Electromagnetic force 

C) Strong nuclear force 

D) Weak nuclear force 

21. Who formulated the laws of electrostatics? 

A) Isaac Newton 

B) Albert Einstein 

C) James Clerk Maxwell 
D) Charles Coulomb 

22. When charged particle moving perpendicular to uniform magnetic field, the path of a charged particle 

is: 

A) A straight line 

B) A parabola 

C) A circle 

D) An ellipse 

23. If a coil is placed in uniform magnetic field, then 

A) E.M.F(electro motive force) is induced in the coil 

B) Induced current floes in the coil 
C) No induced E.M.F generated 

D) None of the above 

Behaviour of atomic and nuclear particles 

24. What is the charge of a proton? 

A. +1.6x10-19 

B. 0 

C. -1.6x10-19 

D. 9.1x10-31 

25. Which subatomic particle is located in the nucleus of an atom? 

A. Electron 

B. Neutrino 

 

C. Proton 

D. Positron 

26. What is the maximum number of electrons that can occupy the first energy level (n=1) in an atom? 

A. 2 

B. 8 

C. 18 

D. 32 



27. Which type of radioactive decay results in the emission of an alpha particle? 

A. Alpha decay 

B. Beta decay 

C. Gamma decay 

D. Neutron decay 
Wave-particle duality and uncertainty principle 

28. What is the wave-particle duality? 

a. The concept that waves can be particles 

b. The concept that particles can be waves 

c. The concept that waves and particles are unrelated 

d. The concept that waves and particles are always separate 

29. Who formulated the wave-particle duality theory? 

a. Albert Einstein 

b. Niels Bohr 

c. Max Planck 
d. Louis de Broglie 

30. Which equation represents the de Broglie wavelength of a particle? 

a. E = mc2 

b. E = hf 

c. λ = h/p 

d. F = ma 

Theories and understanding of universe 

31. What is the name of the theory that describes the universe's expansion and suggests it began with a 

Big Bang? 

A) String Theory 

B) Quantum Mechanics 

C) General Relativity 
D) Big Bang Theory 

 
32. According to the Big Bang Theory, how old is the universe estimated to be? 

A) 13.7 billion years 

B) 4.5 billion years 

C) 1 million years 

D) 100 billion years 

UNIT-IV APPLICATIONS OF MATHEMATICS, PHYSICS & CHEMISTRY 

Applications of Physics in Electronics and Semi conductor industry 

33. What is the primary function of a semiconductor in electronics? 

a. Amplification 



b. Switching 

c. Filtering 

d. Signal storage 

34. Which semiconductor material is commonly used in the fabrication of microchips and transistors? 

a. Copper 

b. Aluminium 
c. Silicon 

d. Gold 

Applications of Physics in Automotive and Aerospace Industries 

35. What is the primary function of the turbine in a jet engine? 

A) To increase the velocity of the exhaust gases 

B) To compress incoming air 

C) To convert thermal energy into mechanical energy 

D) To mix fuel and air 

36. In an automotive collision, which principle of physics is related to the conservation of 

momentum? 

a) Newton's first law 

b) Newton's second law 

c) Newton's third law 

d) Newton's law of universal gravitation 
 

Applications of Physics in Quality Control and Instrumentation 

37. Which physical property is commonly measured in quality control to assess the hardness of a 

material? 

a) Density 

b) Temperature 
c) Elasticity 

d) Viscosity 

 

38. In quality control, what type of instrument is used to measure the thickness of a material? 

a) Spectrometer 

b) Calliper 

c) Oscilloscope 

d) Hydrometer 
Applications of Physics in Environmental Monitoring and Sustainable Technologies 

39. What is the primary purpose of environmental monitoring using physics? 
a. Predicting weather patterns 

b. Assessing environmental pollution 

c. Monitoring wildlife populations 

d. Identifying new species 



40. In which form of energy storage is potential energy harnessed and then released when needed? 

a. Batteries 

b. Capacitors 

c. pumped hydro storage 

d. Flywheels 

FILL IN THE BLANKS 

41. "Pascal-second" has the dimensions of-Dynamic viscosity 

42. According to Newton's third law of motion, for every action, there is an equal and opposite 

Reaction 

43. Entropy is a measure of Degree of disorder (or)Randomness of system 

44. In which medium do electromagnetic waves travel the fastest Air 

45. What type of electromagnetic waves are used in communication systems, such as radio and TV Radio 

waves & Micro waves 

46. How many neutrons are in an atom of carbon- 12 6 

47. Nobel Prize for the discovery of the wave-particle duality of matter Loui’s de-broglic 

48. What is the primary purpose of a rectifier in electronics Convert A.C to D.C 

49. What is the name for the study of the interaction between robots and their environment Robotics 

50. What fundamental law of physics explains the behaviour of gases in jet engines  

51. Bernoulli's principle and the laws of thermodynamics, particularly the ideal gas law. 
 

MATCHINGS  

51. 1. Length a. Kilogram per cubic meter (kg/m³ ) (9) 

2. Mass b. Meter per second (m/s) (6) 

3. Time c. Square meters (m²) (7) 

4. Temperature d. Joules (J) (10) 

5. Volume e. Kelvin (K) (4) 

6. Speed f. Seconds (s) (3) 

7. Area g. Kilograms (kg) (2) 

8. Pressure h. Cubic meters (m³) (5) 

9. Density i. Pascals (Pa) (8) 

10. Energy j. Meters (m) (1) 

52. 1. Newton's First Law A. Time Dilation (5) 

2. Newton's Second Law B. Inertia (1) 

3. Newton's Third Law C. constant (6)  

4. Gravitational Force D. Mass-Energy Equivalence (8) 

5. Special Theory of Relativity E. Force of Attraction (4) 



6. All Inertial frames of reference 

velocity of light 

F. Relativistic Momentum (7) 

7. Invariant Mass G. Equal and Opposite Reaction (3) 

8. E=mc2 H. F = ma (2) 

SHORT QUESTION 

55. What does the law of universal gravitation state? 

Every particle of matter in the universe attracts every other particle with a force proportional to the 

product of their masses and inversely proportional to the square of the distance between their centres. 

56. What is time dilation? 

Time passes slower for an object in motion relative to a stationary observer. 

57. What is length contraction? 
The length of an object moving at high speeds appears shorter to a stationary observer. 

58. What is the Third Law of Thermodynamics? 
As temperature approaches absolute zero, the entropy of a system approaches a minimum. 

59. What are acoustic waves? 

Sound waves that propagate through a medium (solid, liquid, or gas) by particle vibration. 

60. What type of wave are electromagnetic waves? 

Transverse wave. 

61. What is Coulomb’s Law in electrostatics. 

The force between two point charges is directly proportional to the product of their charges and 

inversely proportional to the square of the distance between them. 

62. How are electric and magnetic fields related in electromagnetic waves? 

They are perpendicular to each other and oscillate in synchrony, forming electromagnetic waves. 

63. What is nuclear fission? 
The splitting of a heavy nucleus into lighter nuclei, releasing energy. 

64. What is the mathematical expression for the uncertainty principle? 

Δx * Δp ≥ h / 4π, where Δx is the uncertainty in position and Δp is the uncertainty in momentum. 

TRUE/FALSE 

65. In special relativity, the speed of light is constant for all observers, regardless of their motion. 
Answer: True 

This is a fundamental postulate of Einstein's theory of special relativity. 

66. In Newtonian mechanics, time is relative and depends on the observer’s state of motion. 
Answer: False 

Time is absolute in Newtonian mechanics; it is the same for all observers. 

67. The Second Law of Thermodynamics states that the total energy in an isolated system remains 

constant, and energy cannot be created or destroyed. 

Answer: False 

The statement describes the First Law of Thermodynamics, which is the law of energy 

conservation. The Second Law of Thermodynamics states that the total entropy (or disorder) of an 



isolated system always increases over time, and natural processes tend to move towards a state of greater 

entropy. 

68. Acoustic waves can travel through a vacuum, whereas electromagnetic waves require a medium to 

propagate. 

Answer: False 

 

Acoustic waves require a medium (solid, liquid, or gas) to propagate, as they are mechanical waves. 

In contrast, electromagnetic waves do not require a medium and can travel through a 

vacuum (such as in space). 

69. The electric field always points from positive to negative charges. 

Answer: True 

Explanation: By convention, the direction of the electric field is defined as the direction a positive test 

charge would move, which is from positive to negative. 

70. The electric field is a vector quantity, meaning it has both magnitude and direction. 

Answer: True 

Explanation: The electric field represents both the magnitude of the force a charge would experience and 

the direction in which it would move. It is a vector. 

71. The magnetic field inside a current-carrying wire is always zero. 

Answer: False 

Explanation: The magnetic field inside a current-carrying wire is not zero. In fact, a magnetic field is 

created around the wire as current flows through it, according to Ampère’s law. 

72. Neutrons have no charge and are found in the nucleus of an atom. 

Answer: True 

Explanation: Neutrons are electrically neutral (i.e., they have no charge) and are found in the nucleus 

alongside protons. 

73. The uncertainty principle applies only to very small objects, like electrons and photons. 

Answer: True 

Explanation: The Heisenberg Uncertainty Principle becomes significant only at the atomic or subatomic scale, 

where particles like electrons and photons exhibit both wave and particle 

properties. For macroscopic objects, the uncertainties in position and momentum are so small that they are 

not noticeable. 

74. Physics plays a crucial role in the electronics and semiconductor industry, as the behaviour of 
electrons in materials like silicon directly influences the design and functionality of electronic 

devices. 

Answer: True 

Physics, particularly solid-state physics, is fundamental to the electronics and semiconductor industry. The 

behaviour of electrons in materials like silicon determines how semiconductors function, affecting the 

design of transistors, diodes, and other components that form the basis of modern electronics. 

 

 

 

 

 

 

 



COMPUTERS 

 

Short Questions: 
1. What was the milestone in the history of the Internet?  

A: The creation of ARPANET in the late 1960s is considered the starting point of the Internet. 

2. What is Internet? 

A: The Internet, short for "Interconnected Networks," is a global network of interconnected computer 

networks that allows for the sharing of information and resources across the world 

3. What is the role of an Internet Service Provider (ISP)?  

A: ISPs provide access to the Internet by offering data connections to homes and businesses. 

4. What are the main types of computer networks?  

A: The main types of computer networks include Local Area Network (LAN), Wide Area  

Network (WAN), Metropolitan Area Network (MAN), and Personal Area Network (PAN). 

5. What is an IP address?  

A: An IP address is a unique numerical label assigned to each device connected to a network. 

6. What is the difference between IPv4 and IPv6? 

A: IPv4 uses 32-bit addresses, allowing for about 4.3 billion unique addresses, while IPv6 uses 128-bit 

addresses, allowing for a much larger address space (approximately 340 undecillion addresses). 

7. What is Domain Name Service (DNS)?  

A: DNS translates human-readable domain names (like www.google.com) into IP addresses. 

8. Differentiate between LAN and WAN. 

A: LAN (Local Area Network): Connects devices within a limited geographical area, such as a home or 

office. 

WAN (Wide Area Network): Connects devices over a large geographical area, such as the internet.  

9. What is Information Assurance? 

A: Information Assurance refers to the practice of managing risks related to the confidentiality, 

integrity, and availability of information systems, ensuring that data is secure from unauthorized access, 

modification, or destruction 

10.  What is cryptography used for?  

A: Cryptography is used to secure communications and data by transforming it into unreadable formats. 

11. What is symmetric cryptography?  

A: Symmetric cryptography uses the same key for both encryption and decryption of data. 

12. What is asymmetric cryptography?  

A: Asymmetric cryptography uses a pair of keys—public and private—for encryption and decryption. 

13. What is malware?  

A: Malware is malicious software designed to harm or exploit systems and networks. 

14. How does a firewall protect a network?  

A: A firewall monitors and controls incoming and outgoing network traffic to prevent            

unauthorized access. 

 



15. What are common fraud techniques on the Internet?  

A: Phishing, identity theft, and online scams. 

16. What is the purpose of data privacy and protection?  

A: To safeguard personal and sensitive data from unauthorized access or disclosure. 

17. Explain the role of DNS in internet communication. 

A: DNS (Domain Name System) translates human-readable domain names (like [invalid URL 

removed]) into machine-readable IP addresses. 

18. What is an example of an Internet application? 

A: Examples of Internet applications include email, web browsing, video streaming, social media, and 

cloud services. 

19. What is a privacy policy? 

A: A privacy policy is a statement that outlines how an organization collects, uses, stores, and protects 

personal data, and explains individuals' rights regarding their data. 

20. What is data encryption? 

A: Data encryption is the process of converting data into a coded format to prevent unauthorized 

access. Only authorized users with the decryption key can read the original data. 

21. What is Information Assurance? 

A: Information Assurance refers to the practice of managing risks related to the confidentiality, 

integrity, and availability of information systems, ensuring that data is secure from unauthorized access, 

modification, or destruction 

22. What is the role of encryption in protecting personal data? 

A: Encryption ensures that personal data is unreadable to unauthorized users, protecting its 

confidentiality during storage or transmission across networks. 

23. List some common applications of the Internet? 

A: Talking to People: Email, chat apps, and video calls like WhatsApp, Zoom, or Skype. 

Finding Information: Searching on Google, reading Wikipedia, or checking the news. 

Shopping: Buying things online from Amazon, eBay, or local stores. 

24.  What is the role of a firewall? 

A:  A firewall is a security tool that blocks unauthorized access to a computer or network while allowing 

safe communication. 

25. Why is privacy and data protection important? 

A: Privacy and data protection keep personal information safe from misuse, ensuring security, trust, and 

compliance with laws. 

 

 



26. What is the role of Domain Name Services (DNS)? 

A: DNS translates human-readable website names (like google.com) into IP addresses so computers 

can find and connect to websites. 

27. What are the main applications of the Internet? 

A: The Internet is used for communication (email, chat), information sharing (search engines, news), 

entertainment (videos, music), online shopping, education, and more. 

28. What is the difference between a virus and malware? 

A: Malware is any harmful software, while a virus is a specific type of malware that spreads by 

attaching itself to files or programs. 

29. What are fraud techniques, and give an example? 

Fraud techniques trick people into giving personal or financial information. An example is phishing, 

where fake emails or websites steal sensitive data. 

30. What is the purpose of privacy and data protection? 

A: Privacy and data protection ensure that personal and sensitive information is kept secure and used 

responsibly, preventing misuse, identity theft, and unauthorized access. 

Matchings 
Set 1 

1. Internet [    A ] A. A global network that connects millions of devices  

    worldwide. 
2. ISP  [    D ] B. A unique numerical identifier assigned to each device  

    connected to a network. 
3. LAN  [    C ] C. A local network connecting computers within a limited  

    area like a home or office. 
4. IP Address [    B ] D. A company that provides Internet connectivity to users. 

Set 2 

1. DNS  [     D ] A. Malicious software designed to harm or exploit any  

    programmable device or network. 
2. Cryptography [     C ] B. A security device that monitors and controls network  

   traffic to protect against unauthorized access. 
3. Firewall [     B  ] C. A method of securing data by converting it into  

    unreadable Formats.  
4. Malware [     A ] D. A system that translates domain names into IP addresses. 

 
Set 3 

1. Symmetric Cryptography [     C ] A. The practice of gaining access to  

someone else's personal information without permission. 
2. Asymmetric Cryptography [     B ] B. The use of both public and private keys   

                                       for encryption and decryption. 

3. Phishing   [     D ] C. A method of encrypting data using a  

single key for both encryption and decryption. 
4. Identity Theft   [     A ] D. A type of fraud where attackers impersonate  

legitimate organizations to steal sensitive  
information. 

 

 

 

 

 

 

 



Set 4 
1. Information Assurance [      B ] A. A term referring to protecting information's  

     confidentiality, integrity, and availability. 
2. ARPANET  [     A ] B. The first operational packet-switching network that  

     led to the development of the Internet. 
3. E-Commerce  [     D ] C. A secure, private network that allows users to  

     connect over the Internet. 
4. VPN   [     C ] D. Online buying and selling of goods and services  

     through websites. 
 

TRUE / FALSE 

 

1. The Internet was originally developed as ARPANET in the 1960s. 

True 

2. An Internet Service Provider (ISP) is responsible for creating websites. 

False 

3. A Local Area Network (LAN) covers a large geographical area, such as a city. 

False 

4. An IP address uniquely identifies a device on a network. 

True 

5. Domain Name Service (DNS) translates IP addresses into human-readable domain names. 

False (It translates domain names to IP addresses) 

6. Cryptography is used to protect sensitive data by encoding it into an unreadable format. 

True 

7. Symmetric cryptography uses two different keys for encryption and decryption. 

False (It uses the same key) 

8. Asymmetric cryptography uses a public key for encryption and a private key for decryption. 

True 

9. Malware refers to any software that is beneficial to computer systems. 

False (Malware is harmful software) 
10. A firewall is used to block unauthorized access to a network. 

True 

11. Phishing is a technique used to protect user information from hackers. 

False (It’s a fraud technique used to steal information) 

12. Identity theft involves stealing someone's personal data for fraudulent use. 

True 

13. Information Assurance ensures that data is always available but does not focus on its confidentiality. 

False (It focuses on confidentiality, integrity, and availability) 

14. ARPANET was the first network to use the packet-switching technique. 

True 

15. Email is an example of an Internet application used for real-time communication. 

False (Email is asynchronous communication) 

16. HTTP stands for Hypertext Transfer Protocol, and it is used for secure web communication. 

False (HTTPS is the secure version) 

17. A virus is a type of malware that spreads through email attachments and websites. 

True 

18. Cloud computing involves storing and processing data on local devices instead of remote servers. 

False (It uses remote servers) 

19. A Virtual Private Network (VPN) is used to connect to the Internet securely by encrypting data. 

True 

20. Data protection focuses on ensuring that unauthorized access to personal and sensitive information is 

prevented. 

True 

 



MCQS 
1. Who is considered the father of the Internet? 

a) Tim Berners-Lee 

b) Vint Cerf 

c) Steve Jobs 

d) Bill Gates 

Answer: b) Vint Cerf 

2. What year was the first message sent over the ARPANET, marking the birth of the internet? 

a) 1969 

b) 1975 

c) 1980 

d) 1991 

Answer: a) 1969 

3. Which organization developed the TCP/IP protocol that became the foundation of the internet? 

a) CERN 

b) IEEE 

c) DARPA 

d) Microsoft 

Answer: c) DARPA 

4. Which of the following is an example of an Internet Service Provider (ISP)? 

a) Google 

b) Facebook 

c) Comcast 

d) Adobe 

Answer: c) Comcast 

5. What type of network is typically used in a company where all devices are connected within a building 

or campus? 

a) LAN (Local Area Network) 

b) MAN (Metropolitan Area Network) 

c) WAN (Wide Area Network) 

d) VPN (Virtual Private Network) 

Answer: a) LAN (Local Area Network) 

6. Which type of network connects computers across long distances, often globally? 

a) LAN 

b) MAN 

c) WAN 

d) VPN 

Answer: c) WAN 

7. What does the acronym IP stand for in networking? 

a) Internet Path 

b) Integrated Processor 

c) Internet Protocol 

d) Information Packet 

Answer: c) Internet Protocol 

8. Which protocol is responsible for ensuring reliable communication over the internet? 

a) TCP (Transmission Control Protocol) 

b) UDP (User Datagram Protocol) 

c) HTTP (HyperText Transfer Protocol) 

d) FTP (File Transfer Protocol) 

Answer: a) TCP (Transmission Control Protocol) 

9. Which protocol translates human-readable domain names into IP addresses? 

a) DNS (Domain Name System) 

b) DHCP (Dynamic Host Configuration Protocol) 

c) HTTP (HyperText Transfer Protocol) 

d) SMTP (Simple Mail Transfer Protocol) 



Answer: a) DNS (Domain Name System) 

10. Which of the following is a primary function of a domain name system (DNS)? 

a) Translate domain names into IP addresses 

b) Secure web traffic with encryption 

c) Block unauthorized users from a network 

d) Store files on a remote server 

Answer: a) Translate domain names into IP addresses 

11. Which of the following is NOT an application of the internet? 

a) Online shopping 

b) Video conferencing 

c) Sending physical mail 

d) Cloud computing 

Answer: c) Sending physical mail 

12. What year was the World Wide Web (WWW) launched by Tim Berners-Lee? 

a) 1989 

b) 1991 

c) 1995 

d) 2000 

Answer: b) 1989 

13. What is the main goal of Information Assurance? 

a) To maximize internet speed 

b) To ensure data privacy and security 

c) To manage the hardware resources of a network 

d) To analyze network traffic for optimization 

Answer: b) To ensure data privacy and security 

14. Which of the following is an example of an asymmetric encryption algorithm? 

a) AES 

b) DES 

c) RSA 

d) Blowfish 

Answer: c) RSA 

15. Which cryptographic technique uses the same key for both encryption and decryption? 

a) Symmetric encryption 

b) Asymmetric encryption 

c) Hashing 

d) Digital signatures 

Answer: a) Symmetric encryption 

16. What does the term "malware" refer to? 

a) Software designed to protect against hacking 

b) Software designed to harm or exploit computers 

c) Software that manages network traffic 

d) Software used for data compression 

Answer: b) Software designed to harm or exploit computers 

17. Which type of malware disguises itself as legitimate software to trick users into installing it? 

a) Virus 

b) Trojan horse 

c) Worm 

d) Ransomware 

Answer: b) Trojan horse 

18. What is the primary function of a firewall in computer security? 

a) To detect viruses 

b) To encrypt data for secure transmission 

c) To monitor and control incoming and outgoing network traffic 

d) To prevent unauthorized physical access to computers 

Answer: c) To monitor and control incoming and outgoing network traffic 

 



19. Which of the following is a common technique used in fraud to deceive users into providing personal 

information? 

a) Encryption 

b) Phishing 

c) Authentication 

d) Data masking 

Answer: b) Phishing 

20. Which of the following is a data protection strategy that ensures data remains confidential even if 

intercepted? 

a) Encryption 

b) Compression 

c) Caching 

d) Fragmentation 

Answer: a) Encryption 

21. What is the main purpose of digital signatures in cybersecurity? 

a) To compress data 

b) To verify the authenticity of a message or document 

c) To encrypt the message content 

d) To block unauthorized users from accessing data 

Answer: b) To verify the authenticity of a message or document 

22. Which type of fraud involves the unauthorized use of someone’s identity to gain financial benefits? 

a) Phishing 

b) Identity theft 

c) Ransomware 

d) Social engineering 

Answer: b) Identity theft 

23. What is the primary purpose of the GDPR (General Data Protection Regulation)? 

a) To improve the speed of data transfer 

b) To increase internet accessibility globally 

c) To protect personal data and privacy in the European Union 

d) To regulate online shopping practices 

Answer: c) To protect personal data and privacy in the European Union 

24. Which of the following is a key principle of network security? 

a) Availability, Integrity, and Confidentiality 

b) Speed, Size, and Storage 

c) Simplicity, Accessibility, and Convenience 

d) Flexibility, Reliability, and Scalability 

Answer: a) Availability, Integrity, and Confidentiality 

25. What is the primary purpose of a Virtual Private Network (VPN)? 

a) To increase the speed of internet connections 

b) To create a secure connection over a public network 

c) To provide email services 

d) To manage network traffic 

Answer: b) To create a secure connection over a public network 

26. Which of the following techniques is used to protect data during transmission? 

a) Data masking 

b) Encryption 

c) Tokenization 

d) Hashing 

Answer: b) Encryption 

27. Which of the following is a potential consequence of a data breach? 

a) Increased network speed 

b) Loss of customer trust and financial penalties 

c) Reduced storage costs 

d) Improved system performance 

 



Answer: b) Loss of customer trust and financial penalties 

28. Which of the following terms refers to malicious software that locks a user’s system and demands a 

ransom? 

a) Worm 

b) Trojan horse 

c) Ransomware 

d) Virus 

Answer: c) Ransomware 

29. What does the term "data privacy" primarily refer to? 

a) Protecting data from theft 

b) Preventing data loss 

c) Ensuring that personal information is collected, stored, and shared only with consent 

d) Increasing the speed of data processing 

Answer: c) Ensuring that personal information is collected, stored, and shared only with consent 

30. Which of the following is a method used to prevent unauthorized access to sensitive information? 

a) Encryption 

b) Data replication 

c) Load balancing 

d) Network monitoring 

Answer: a) Encryption 
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