
Basic Knowledge of Engineering – practice exam 

1. The solutions to this exam are given at the end. Please attempt the problems first before 

checking the solutions 

2. This exam has 20 multiple-choice questions.   

3. Calculators are not allowed. 

4. You have 1.5 hours for this test 

5. The following table and constants may be used to help with some of the questions. 

Degrees Sin Cos 

30° ½ √3/2 
45° 1/√2 1/√2 
60° √3/2 ½ 

 

Constants: 

Acceleration due to gravity: 𝑔 ≈ 10 𝑚/𝑠2 

Density of water: 𝜌𝑤𝑎𝑡𝑒𝑟 = 1000 𝑘𝑔/𝑚3 

 

1. Mechanics: Kinematics 

A car accelerates uniformly from rest to a speed of 20 m/s in 5 seconds. What is its 

acceleration? 

A) 2 m/s² 

B) 4 m/s² 

C) 5 m/s² 

D) 10 m/s² 

 

2. Mechanics: Newton’s Laws 

A 10 kg box is pushed with a force of 50 N across a frictionless surface. What is the acceleration 

of the box?  

 
A) 0.2 m/s² 

B) 5 m/s² 



C) 50 m/s² 

D) 500 m/s² 

 

3. Mechanics: Work and Energy 

A 2 kg object is lifted 5 m vertically. How much work is done against gravity? (Use g = 10 m/s²) 

 
A) 10 J 

B) 50 J 

C) 100 J 

D) 200 J 

 

4. Mechanics: Conservation of Momentum 

A 2 kg object moving at 3 m/s collides and sticks to a 3 kg stationary object. What is their 

combined velocity after the collision? 

 
A) 1.2 m/s 

B) 1.8 m/s 

C) 2.0 m/s 

D) 2.5 m/s 

 



5. Mechanics: Circular Motion 

A ball is swung in a circular path with a radius of 2 m at a constant speed of 4 m/s. What is the 

centripetal acceleration? 

 
A) 2 m/s² 

B) 4 m/s² 

C) 8 m/s² 

D) 16 m/s² 

 

6. Mechanics: Projectile Motion 

A projectile is launched horizontally from a height of 20 m with a speed of 10 m/s. How far does 

it travel horizontally before hitting the ground?  

 
A) 10 m 

B) 20 m 

C) 30 m 

D) 40 m 

 

7. Mechanics: Friction 

A 5 kg block on a surface with a coefficient of friction of 0.2 is pulled with a force of 20 N. What 

is the net force?  



 
A) 10 N 

B) 15 N 

C) 20 N 

D) 25 N 

 

8. Mechanics: Gravitation 

What is the gravitational force between two 10 kg masses separated by 2 m? (G = 6.67 × 10⁻¹¹ 

N·m²/kg²) 

A) 1.67 × 10-9 N 

B) 3.34 × 10⁻¹⁰ N 

C) 6.67 × 10⁻¹⁰ N 

D) 1.2 × 10⁻⁹ N 

 

9. Electricity: Ohm’s Law 

A 12 V battery is connected to a 6 Ω resistor. What is the current through the resistor? 

A) 0.5 A 

B) 1 A 

C) 2 A 

D) 4 A 

 

10. Electricity: Circuits 

Two 4 Ω resistors are connected in parallel. What is their equivalent resistance? 

 
A) 2 Ω 

B) 4 Ω 

C) 8 Ω 

D) 16 Ω 

 



11. Electricity: Power 

A device uses 100 W of power when connected to a 10 V source. What is the current? 

A) 1 A 

B) 5 A 

C) 10 A 

D) 20 A 

 

12. Magnetism: Magnetic Force 

A proton moves at 2 × 10⁶ m/s perpendicular to a 0.1 T magnetic field. What is the magnetic 

force? (q = 1.6 × 10⁻¹⁹ C) 

A) 3.2 × 10⁻¹⁴ N 

B) 6.4 × 10⁻¹⁴ N 

C) 1.6 × 10⁻¹³ N 

D) 3.2 × 10⁻¹³ N 

 

13. Thermodynamics: Heat Transfer 

How much heat is required to raise the temperature of 2 kg of water from 20°C to 30°C? 

(Specific heat of water = 4186 J/kg·°C) 

A) 83,720 J 

B) 41,860 J 

C) 20,930 J 

D) 167,440 J 

 

14. Thermodynamics: Ideal Gas Law 

A gas occupies 2 m³ at 300 K. If the temperature is increased to 600 K at constant pressure, 

what is the new volume? 

A) 1 m³ 

B) 2 m³ 

C) 4 m³ 

D) 8 m³ 

 

15. Waves: Wave Speed 

A wave with a frequency of 10 Hz travels at 20 m/s. What is its wavelength? 

A) 0.5 m 

B) 1 m 

C) 2 m 

D) 4 m 

 



16. Waves: Sound 

Mechanics: Rotational Dynamics 

A disk of mass 2 kg and radius 0.5 m rotates with an angular velocity of 10 rad/s. What is its 

rotational kinetic energy? 

A) 25 J 

B) 50 J 

C) 100 J 

D) 12.5 J 

 

17. Optics: Reflection 

A light ray strikes a mirror at an angle of incidence of 30°. What is the angle of reflection? 

A) 15° 

B) 30° 

C) 45° 

D) 60° 

 

18. Optics: Refraction 

Light travels from air (n = 1) to glass (n = 1.5). If the angle of incidence is 60°, what is the angle 

of refraction? 

 
A) 35° 

B) 40° 

C) 45° 

D) 50° 

 

19. A system absorbs 100 J of heat at 400 K. What is the change in entropy? 

A) 0.25 J/K 

B) 0.50 J/K 



C) 1.00 J/K 

D) 2.00 J/K 

 

 

20. Mechanics: Energy Conservation 

A 1 kg ball is dropped from 10 m. What is its kinetic energy just before hitting the ground? 

(neglect air resistance) 

A) 50 J 

B) 100 J 

C) 150 J 

D) 200 J 

 

 

Basic Knowledge of Engineering – practice exam solutions 

 

1. Mechanics: Kinematics 

A car accelerates uniformly from rest to a speed of 20 m/s in 5 seconds. What is its 

acceleration? 

A) 2 m/s² 

B) 4 m/s² 

C) 5 m/s² 

D) 10 m/s² 

Correct Answer: B) 4 m/s² 

(Explanation: Acceleration = Δv/Δt = (20 m/s - 0 m/s) / 5 s = 4 m/s²) 

2. Mechanics: Newton’s Laws 

A 10 kg box is pushed with a force of 50 N across a frictionless surface. What is the acceleration 

of the box? 

 
A) 0.2 m/s² 

B) 5 m/s² 

C) 50 m/s² 

D) 500 m/s² 



Correct Answer: B) 5 m/s² 

(Explanation: F = ma, so a = F/m = 50 N / 10 kg = 5 m/s²) 

3. Mechanics: Work and Energy 

A 2 kg object is lifted 5 m vertically. How much work is done against gravity? 

 
A) 10 J 

B) 50 J 

C) 100 J 

D) 200 J 

Correct Answer: C) 100 J 

(Explanation: Work = F × d = mgh = 2 kg × 10 m/s² × 5 m = 100 J) 

4. Mechanics: Conservation of Momentum 

A 2 kg object moving at 3 m/s collides and sticks to a 3 kg stationary object. What is their 

combined velocity after the collision? 

 
A) 1.2 m/s 

B) 1.8 m/s 

C) 2.0 m/s 

D) 2.5 m/s 



Correct Answer: A) 1.2 m/s 

(Explanation: m₁v₁ + m₂v₂ = (m₁ + m₂)v', so (2 × 3) + (3 × 0) = (2 + 3)v', v' = 6/5 = 1.2 m/s) 

5. Mechanics: Circular Motion 

A ball is swung in a circular path with a radius of 2 m at a constant speed of 4 m/s. What is the 

centripetal acceleration? 

 
A) 2 m/s² 

B) 4 m/s² 

C) 8 m/s² 

D) 16 m/s² 

Correct Answer: C) 8 m/s² 

(Explanation: a = v²/r = 4²/2 = 16/2 = 8 m/s²) 

6. Mechanics: Projectile Motion 

A projectile is launched horizontally from a height of 20 m with a speed of 10 m/s. How far does 

it travel horizontally before hitting the ground?  

 
A) 10 m 

B) 20 m 

C) 30 m 

D) 40 m 

Correct Answer: B) 20 m 

(Explanation: Time to fall = √(2h/g) = √(2 × 20/10) = 2 s; Horizontal distance = v × t = 10 × 2 = 20 

m) 



7. Mechanics: Friction 

A 5 kg block on a surface with a coefficient of friction of 0.2 is pulled with a force of 20 N. What 

is the net force?  

 
A) 10 N 

B) 15 N 

C) 20 N 

D) 25 N 

Correct Answer: A) 10 N 

(Explanation: Friction force = μmg = 0.2 × 5 × 10 = 10 N; Net force = 20 N - 10 N = 10 N) 

8. Mechanics: Gravitation 

What is the gravitational force between two 10 kg masses separated by 2 m? (G = 6.67 × 10⁻¹¹ 

N·m²/kg²) 

A) 1.67 × 10-9 N 

B) 3.34 × 10⁻¹⁰ N 

C) 6.67 × 10⁻¹⁰ N 

D) 1.2 × 10⁻⁹ N 

Correct Answer: A) 1.67 × 10-9 N 

(Explanation: F = Gm₁m₂/r² = (6.67 × 10⁻¹¹ × 10 × 10) / 2² = 1.67 × 10-9 N) 

9. Electricity: Ohm’s Law 

A 12 V battery is connected to a 6 Ω resistor. What is the current through the resistor? 

A) 0.5 A 

B) 1 A 

C) 2 A 

D) 4 A 

Correct Answer: C) 2 A 

(Explanation: I = V/R = 12 V / 6 Ω = 2 A) 

10. Electricity: Circuits 

Two 4 Ω resistors are connected in parallel. What is their equivalent resistance? 



 
A) 2 Ω 

B) 4 Ω 

C) 8 Ω 

D) 16 Ω 

Correct Answer: A) 2 Ω 

(Explanation: 1/R_eq = 1/R₁ + 1/R₂ = 1/4 + 1/4 = 1/2, so R_eq = 2 Ω) 

11. Electricity: Power 

A device uses 100 W of power when connected to a 10 V source. What is the current? 

A) 1 A 

B) 5 A 

C) 10 A 

D) 20 A 

Correct Answer: C) 10 A 

(Explanation: P = VI, so I = P/V = 100 W / 10 V = 10 A) 

12. Magnetism: Magnetic Force 

A proton moves at 2 × 10⁶ m/s perpendicular to a 0.1 T magnetic field. What is the magnetic 

force? (q = 1.6 × 10⁻¹⁹ C) 

A) 3.2 × 10⁻¹⁴ N 

B) 6.4 × 10⁻¹⁴ N 

C) 1.6 × 10⁻¹³ N 

D) 3.2 × 10⁻¹³ N 

Correct Answer: A) 3.2 × 10⁻¹⁴ N 

(Explanation: F = qvB = 1.6 × 10⁻¹⁹ × 2 × 10⁶ × 0.1 = 3.2 × 10⁻¹⁴ N) 

13. Thermodynamics: Heat Transfer 

How much heat is required to raise the temperature of 2 kg of water from 20°C to 30°C? 

(Specific heat of water = 4186 J/kg·°C) 

A) 83,720 J 

B) 41,860 J 

C) 20,930 J 

D) 167,440 J 

Correct Answer: A) 83,720 J 

(Explanation: Q = mcΔT = 2 × 4186 × (30 - 20) = 83,720 J) 

14. Thermodynamics: Ideal Gas Law 

A gas occupies 2 m³ at 300 K. If the temperature is increased to 600 K at constant pressure, 



what is the new volume? 

A) 1 m³ 

B) 2 m³ 

C) 4 m³ 

D) 8 m³ 

Correct Answer: C) 4 m³ 

(Explanation: V₂/V₁ = T₂/T₁, so V₂ = 2 × (600/300) = 4 m³) 

15. Waves: Wave Speed 

A wave with a frequency of 10 Hz travels at 20 m/s. What is its wavelength? 

A) 0.5 m 

B) 1 m 

C) 2 m 

D) 4 m 

Correct Answer: C) 2 m 

(Explanation: v = fλ, so λ = v/f = 20 / 10 = 2 m) 

16. Waves: Sound 

Mechanics: Rotational Dynamics 

A disk of mass 2 kg and radius 0.5 m rotates with an angular velocity of 10 rad/s. What is its 

rotational kinetic energy? 

A) 25 J 

B) 50 J 

C) 100 J 

D) 12.5 J 

Correct Answer: D) 12.5 J 

(Explanation: I = (1/2)MR² = (1/2) × 2 × 0.5² = 0.25 kg·m²; KE = (1/2)Iω² = (1/2) × 0.25 × 10² = 

12.5 J) 

17. Optics: Reflection 

A light ray strikes a mirror at an angle of incidence of 30°. What is the angle of reflection? 

A) 15° 

B) 30° 

C) 45° 

D) 60° 

Correct Answer: B) 30° 

(Explanation: Angle of incidence = Angle of reflection = 30°) 

18. Optics: Refraction 

Light travels from air (n = 1) to glass (n = 1.5). If the angle of incidence is 60°, what is the angle 

of refraction? 



 
A) 35° 

B) 40° 

C) 45° 

D) 50° 

Correct Answer: A) 35° 

(Explanation: n₁sinθ₁ = n₂sinθ₂, so 1 × sin60° = 1.5 × sinθ₂, sinθ₂ = 0.577, θ₂ ≈ 35°) 

19. A system absorbs 100 J of heat at 400 K. What is the change in entropy? 

A) 0.25 J/K 

B) 0.50 J/K 

C) 1.00 J/K 

D) 2.00 J/K 

Correct Answer: A) 0.25 J/K 

(Explanation: ΔS = Q/T = 100 / 400 = 0.25 J/K) 

20. Mechanics: Energy Conservation 

A 1 kg ball is dropped from 10 m. What is its kinetic energy just before hitting the ground? (Use 

g = 10 m/s², neglect air resistance) 

A) 50 J 

B) 100 J 

C) 150 J 

D) 200 J 

Correct Answer: B) 100 J 

(Explanation: Potential energy at top = mgh = 1 × 10 × 10 = 100 J, converts to kinetic energy at 

bottom) 

 


