                                                 PHYSICS FORM THREE 
                                                 END TERM 1 EXAM 2026                                                      MARKING SCHEME 
 
SECTION A (25 MARKS) 
 
1. Mechanics is the branch of Physics that deals with the study of motion and the forces that cause motion. ✓¹ (1 mark) 
2. (a) Section P: The car is moving with uniform/constant acceleration (increasing velocity). ✓¹ 
   (b) Total distance = Area under the graph. 
   Area of trapezium = ½ (sum of parallel sides) × height ✓ 
   = ½ (10 + 20) × 20 ✓ 
   = ½ × 30 × 20 = 300 m ✓ (3 marks) 
3. Speed = Distance/Time = 300 m/60 s = 5 m/s ✓ 
   Convert to km/h: (5 × 3600)/1000 = 18 km/h ✓ (2 marks) 
4. Principle of conservation of linear momentum: For a system of colliding bodies, the total linear momentum before collision is equal to the total linear momentum after collision, provided no external forces act on the system. ✓¹ (1 mark) 
5. Momentum before firing = Momentum after firing 
   0 = (0.02 kg × 200 m/s) + (2 kg × v) ✓ 
   -2v = 4    v = -2 m/s (negative indicates recoil in opposite direction) ✓ (2 marks) 
6. · Elastic collision: Both momentum and kinetic energy are conserved. ✓¹ 
   · Inelastic collision: Momentum is conserved, but kinetic energy is not conserved (some energy is converted to heat, sound, etc.). ✓¹ (2 marks) 
7. (a) Speed of light increases as it moves from glass to air. ✓¹ 
   (b) Refraction of light. ✓¹ (2 marks) 
8. Snell's Law: The ratio of the sine of the angle of incidence to the sine of the angle of refraction is constant for a given pair of media. OR n = sin i/sin r. ✓¹ (1 mark) 
9. sin C = 1/n = 1/2.4 = 0.4167 ✓ 
   C = sin⁻¹ (0.4167) = 24.6° ✓ (2 marks) 
10. Newton's first law of motion: A body remains in its state of rest or uniform motion in a straight line unless acted upon by an external force. ✓¹ (1 mark) 
11. When the jumper lands on soft ground, the time of impact is increased. ✓¹ Since force = rate of change of momentum, increasing time reduces the impact force, preventing injury. ✓¹ (2 marks) 
12. Moment = Force × perpendicular distance = 40 N × 0.5 m = 20 Nm ✓¹ (2 marks) 
13. Law of floatation: A floating body displaces its own weight of the fluid in which it floats. ✓¹ (1 mark) 
 
SECTION B (55 MARKS) 
 
14. (a) Refractive index is the ratio of the speed of light in vacuum (or air) to the speed of light in the given medium. ✓¹ OR n = sin i/sin r (for a given pair of media). ✓¹ (2 marks) 
   (b) (i) x: Angle of incidence ✓¹    y: Angle of refraction ✓¹ 
   (ii) n = sin i/sin r = sin 45°/sin 28° ✓¹ 
   = 0.7071/0.4695 ✓¹ 
   = 1.506 ✓¹ (3 marks) 
   (c) Applications of total internal reflection: 
· Optical fibres (communication, endoscopy) 
· Prism periscopes/binoculars 
· Shiny appearance of diamond 
· Mirages (Any 2 x 1 = 2 marks) 
   (d) Light from the immersed part of the stick travels from water (denser medium) to air (less dense medium). ✓¹ It bends away from the normal at the water-air interface due to refraction. ✓¹ This refraction makes the apparent position of the immersed part appear higher than its actual position, causing the stick to look bent. ✓¹ (3 marks) 
15. (a) (i) Total momentum before = Total momentum after 
   (2000 × 30) + (1000 × 0) = (2000 + 1000)v ✓¹ 
   60,000 = 3000v    v = 20 m/s ✓¹ (3 marks) 
(ii) Momentum = mass × velocity = 2000 kg × 30 m/s = 60,000 kg m/s ✓¹ (2 marks) 
(iii) Initial KE = ½ × 2000 × 30² = 1000 × 900 = 900,000 J ✓¹ 
   Final KE = ½ × 3000 × 20² = 1500 × 400 = 600,000 J ✓¹ 
   Loss in KE = 900,000 - 600,000 = 300,000 J ✓¹ (3 marks) 
   (b) Factors affecting braking distance: 
· Speed of the vehicle 
· Condition of the road (wet/dry, rough/smooth) 
· Condition of tyres (tread depth) 
· Brake efficiency 
· Mass of the vehicle (Any 2 x 1 = 2 marks) 
   (c) Passengers are in motion with the vehicle. When the vehicle stops suddenly, the lower part of the passenger's body stops with the vehicle, but the upper part continues moving forward due to inertia. ✓¹ This causes them to lurch forward. ✓¹ (2 marks) 
16. (a) (i) Net force = Applied force - Frictional force = 20 N - 5 N = 15 N ✓¹ (2 marks) 
(ii) F = ma, therefore a = F/m = 15 N/5 kg = 3 m/s² ✓¹ (2 marks) 
(iii) Using s = ut + ½at² ✓¹    s = (0 × 4) + (½ × 3 × 4²) ✓¹    s = 0 + (0.5 × 3 × 16) = 24 m ✓¹ (3 marks) 
   (b) (i) Pressure = Force/Area = 100 N/0.02 m² = 5000 Pa (or N/m²) ✓¹ (2 marks) 
   (ii) Pressure is transmitted equally, so Force on large piston = Pressure × Area of large piston ✓¹ 
   = 5000 Pa × 0.5 m² = 2500 N ✓¹ (2 marks) 
17. (a) Taking moments about the pivot (50 cm mark): 
   Weight of meter rule acts at 50 cm (pivot), so its moment = 0. 
   Clockwise moments = (50 g × 30 cm) = 1500 g cm (since 50 cm - 20 cm = 30 cm distance) ✓¹ 
   Let distance of 200 g mass from pivot = d cm (on the other side). 
   Anticlockwise moments = (200 g × d) ✓¹ 
   For equilibrium: Clockwise moments = Anticlockwise moments 
   1500 = 200d    d = 1500/200 = 7.5 cm ✓¹ 
   Position = 50 cm + 7.5 cm = 57.5 cm mark ✓¹ (4 marks) 
   (b) (i) Mechanical Advantage (MA) = Load/Effort = 500 N/125 N = 4 ✓¹ (2 marks) 
(ii) Efficiency = (MA/VR) × 100% = (4/5) × 100% = 80% ✓¹ (2 marks) 
(iii) Work output = Load × distance moved by load = 500 N × 2 m = 1000 J ✓¹ (2 marks) 
18. (a) Current is the rate of flow of electric charge. OR I = Q/t. ✓¹ (1 mark) 
   (b) Q = I × t = 0.5 A × (2 × 60) s ✓¹ = 0.5 × 120 = 60 C ✓¹ (2 marks) 
   (c)  
(i) For R₂ and R₃ in parallel: 1/Rp = 1/3 + 1/6 = 2/6 + 1/6 = 3/6 = 1/2, so Rp = 2 Ω ✓¹ 
Total resistance = R₁ + Rp = 2 Ω + 2 Ω = 4 Ω ✓¹ (3 marks) 
(ii) Total current, I = V/RT = 12 V/4 Ω = 3 A ✓¹ (2 marks) 
(iii) Voltage across R₁, V₁ = I × R₁ = 3 A × 2 Ω = 6 V ✓¹ (2 marks) 
 
 
 
 
 
 
                                                                         END 
 
