
2 

Question 1 (20 marks) 

a) i) Give THREE examples of derived quantities and its S.I. unit. [6 marks] 

ii) The density of vegetable oil is 0.93 gcm-3. Determine its density in S.I. unit.

[3 marks]

b) An airplane is heading towards east-north direction with a velocity of 434 ms-1

and continue heads to south with a velocity of 520 ms-1 as shown in Figure 1.

Determine the magnitude of resultant velocity of the airplane. [5 marks]

Figure 1 

c) A skateboarder is skating horizontally from the top of a 0.54 m cliff with a speed

of 0.85 ms-1. Determine:

i) The horizontal and vertical velocity of the skateboarder when he skates

horizontally. [2 marks]

ii) The time of flight of the skateboarder. [2 marks]

iv) The horizontal range between the skateboarder and cliff when he reaches

the ground.  [2 marks]

Question 2 (20 marks) 

a) State THREE conditions for work done by a constant force to be zero. [3 marks]

b) Figure 2 shows a block A of mass, 𝑚𝐴 = 3.5 kg placed on a rough, horizontal

surface. One end of the block is connected to a string and go through a

frictionless pulley to another block B of mass, 𝑚𝐵 = 4.0 kg. The system is

released from rest.
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Figure 2 

i) Sketch the free-body diagram (FBD) and label all the forces acting on the

blocks. [4 marks]

ii) Calculate the coefficient of horizontal surface when the acceleration of both

blocks is 0.8 ms-2. [6 marks]

c) i) State TWO conditions for the system to be in static equilibrium. [2 marks] 

ii) Three masses are attached to a 100 cm meter ruler, as shown in Figure 3.

The mass of meter ruler is 0.13 kg and the masses of load hanging from the

left side of pivot S are 𝑚1 = 60 g and 𝑚2 = 75 g. Calculate the mass of

load 𝑚3, if the system is in static equilibrium. [5 marks]

Figure 3 

Question 3 (20 marks) 

a) Briefly explain how buoyancy related to density. Give ONE example to support

your answer. [4 marks]

SAMPLE



4 

b) i) An anchor is released into the ocean to a depth of 300 m. Calculate the 

pressure of the anchor at this level. Give the answer in both pascals and 

atmosphere. The density of seawater is 1030 kgm-3. [4 marks] 

ii) A hydraulic lift at a car repair shop is filled with oil with density of 900

kgm-3. To lift the car up, 735.05 N of compressed air force is used to push

down a 6.0 cm diameter piston. Determine the mass of the car when the car

rests on another piston that has a 25 cm diameter piston. [6 marks]

c) Figure 4 shows a uniform cord that has a mass of 0.40 kg. The cord passes over

a pulley and supports a 2.0 kg of a static block. Determine the length of the cord

when the speed of a pulse travelling along it is 17.14 ms-1. [6 marks]

Figure 4 

Question 4 (20 marks) 

a) Given two-point charges 𝑄1 = 2 µC and 𝑄2 = −3 µC are separated at a distance

10.0 cm and 𝑄3 = 2 µC is placed at point P which is at the mid-point between

these two charges.

i) Sketch the diagram to show the direction of electrostatic forces on point P

due to these charges. [2 marks]

ii) Determine the magnitude and direction of the electrostatic force strength at

P due to the other two charges. [5 marks]
SAMPLE
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b) You are given three capacitors of capacitance, 2 µF.

i) Show with diagrams how would you arrange all three capacitors to obtain

the minimum and maximum effective capacitance. [2 marks]

Minimum effective capacitance Maximum effective capacitance 

ii) Calculate the value of the minimum and maximum effective capacitances

in question b (ii). [4 marks]

Minimum effective capacitance Maximum effective capacitance 

c) Figure 5 shows a network of capacitors connected to a point A and B. Determine

the capacitance value of capacitor C if the effective capacitance of this circuit is

equivalent to 1 µF. [7 marks]

Figure 5 

SAMPLE
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Question 5 (20 marks) 

a) Determine the direction of magnetic field lines for the following diagrams.

[4 marks]

i) ii) 

iii) iv) 

b) A wire carrying current of 15 A in y-direction is placed in a uniform magnetic

field of 0.10 T, as shown in Figure 6. If the magnetic field region is 5.0 cm long:

i) Determine the magnitude and direction of magnetic force, 𝐹𝐵. [3 marks]

ii) State one way in which the magnitude of the force acting on the wire could

be increased. Briefly explain your answer. [3 marks]

Figure 6 
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c) i) State THREE characteristics of image formed by plane mirror.  [3 marks] 

ii) With the aid of diagrams, state the law of reflection of light and refraction

of light. [4 marks]

d) A 4.00 cm tall of spherical ball is placed by a distance of 45.5 cm from a convex

lens having a focal length of a 13.5 cm. Determine the image distance of the

object. [3 marks]

-END OF QUESTIONS- 

SAMPLE
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Appendix 

List of constant and formula 

List of constants 

Gravitational constant, 𝐺 = 6.67 × 10−11 Nm2kg-2

Avogadro’s number, 𝑁𝐴 = 6.02 × 1023 mol

Gas constant, 𝑅 = 8.314  Jmol-1K-1 

Boltzmann’s constant, 𝑘 = 1.38 × 10−23 JK-1

Acceleration due to gravity, 𝑔 = 9.80 ms-1 

Atomic mass unit, (1𝑢) = 1.66 × 10−27 kg

Speed of sound in air (dry) = 343 ms-1 

Density of air = 1.29 kgm-3 

Density of water = 1.0 × 103 kgm-3

Specific heat of water = 4186 Jkg-1°C-1 

1 rev = 2π SAMPLE
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List of formula

𝑣 = 𝑣0 + 𝑎𝑡 

𝑣2 = 𝑣0
2 + 2𝑎(𝑥 − 𝑥0)

𝑦 = 𝑦0 + 𝑣0𝑡 +
1

2
𝑎𝑡2 

𝑣 =
𝑣 + 𝑣0

2

𝑑 = 𝑣𝑡 

𝐹 = 𝑚𝑎 

𝑊 = 𝐹𝑑 𝑐𝑜𝑠𝜃 

𝐹𝑓𝑟 = 𝜇𝑘𝐹𝑁 

𝐹𝑓𝑟 ≤ 𝜇𝑠𝐹𝑁 

𝐹 = −𝑘𝑥 

𝐾 =
1

2
𝑚𝑣2 

𝑈 = 𝑚𝑔ℎ 

𝑈𝑠 =
1

2
𝑘𝑥2 

𝐸 = 𝐾 + 𝑈 

𝑃 = 𝐹𝑣 

𝑝 = 𝑚𝑣 

𝑎𝑅 =
𝑣2

𝑟

𝑣 = 𝑅𝜔 

𝑎 = 𝑅𝛼 

𝑎 = 𝜔2𝑅 

𝑠 = 𝑅𝜃 

𝐹 =
∆𝑝

∆𝑡

𝑚𝐴𝑣𝐴 + 𝑚𝐵𝑣𝐵 = 𝑚𝐴𝑣𝐴
′ + 𝑚𝐵𝑣𝐵

′

𝑥𝐶𝑀 =
𝑚𝐴𝑥𝐴 + 𝑚𝐵𝑥𝐵

𝑚𝐴 + 𝑚𝐵

𝜏 = 𝑅⊥𝐹 = 𝑅𝐹⊥ 

𝜔 = 𝜔0 + 𝛼𝑡 

𝜔2 = 𝜔0
2 + 2𝛼𝜃

𝜃 = 𝜔0 +
1

2
𝛼𝑡2 

𝜔 =
𝜔 + 𝜔0

2

SAMPLE
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𝐼 = ∑ 𝐼𝛼 

𝐿 = 𝐼𝜔 

𝐾 =
1

2
𝐼𝜔2 

𝐹 = 𝐸𝐴 (
∆𝐿

𝐿0
) = 𝑘∆𝐿 

𝜎 =
𝐹

𝐴

𝜀 =
∆𝐿

𝐿0

𝐸 =
𝜎

𝜀

𝐵 = 𝜌𝑉𝑔 

𝑃 = 𝑃0 + 𝜌𝑔ℎ 

𝑃 =
𝐹

𝐴

𝐴1𝑣1 = 𝐴2𝑣2 

𝑃1 + 𝜌𝑔ℎ1 +
1

2
𝜌𝑣1

2 = 𝑃1 + 𝜌𝑔ℎ1 +
1

2
𝜌𝑣1

2

𝑇 = 2𝜋√
𝑚

𝑘

𝜔 = √
𝑘

𝑚

𝑎 = 𝜔2𝐴 

𝑣 = 𝜔𝐴 

𝑣 = 𝜆𝑓 

𝑣 =
𝜔

𝑘

𝑘 =
2𝜋

𝜆

𝑣 = √
𝐹𝑇

𝜇

𝑣 = √
𝐸

𝜌

𝑣 = √
𝐵

𝜌

∆𝑙 = 𝛼𝑙0∆𝑇 

∆𝑉 = 𝛽𝑉0∆𝑇 

𝐹

𝐴
= 𝛼𝐸∆𝑇 

𝑃𝑉 = 𝑛𝑅𝑇 

SAMPLE
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𝑃𝑉 = 𝑁𝑘𝑇 

𝑣𝑟𝑚𝑠 = √
3𝑘𝑇

𝑚

𝑄 = 𝑚𝑐∆𝑇 

𝑄 = 𝑚𝐿 

𝑆 =
∆𝑄

𝑇

𝑊 = 𝑝∆𝑉 

𝛾 =
𝑢𝑠𝑒𝑓𝑢𝑙 𝑤𝑜𝑟𝑘 𝑑𝑜𝑛𝑒

𝑒𝑛𝑒𝑟𝑔𝑦 𝑖𝑛𝑝𝑢𝑡

(∑ 𝐹)

𝑅

= 𝑚𝑎𝑅 = 𝑚
𝑣2

𝑟

𝑎𝑅 =
𝑣2

𝑟

𝑣 =
2𝜋𝑟

𝑇

𝑇 =
1

𝑓

𝐹 = 𝑘
𝑄1𝑄2

𝑟2

𝑘 = 8.99 × 109𝑁. 𝑚2/𝐶2 

𝐹 =
1

4𝜋𝜀0

𝑄1𝑄2

𝑟2

𝐸 =
𝐹

𝑞
= 𝑘

𝑄

𝑟2

𝐸 =
1

4𝜋𝜀0

𝑄

𝑟2

𝑉𝑏𝑎 = ∆𝑉 = 𝑉𝑏 − 𝑉𝑎 =
𝑈𝑏 − 𝑈𝑎

𝑞
= −

𝑊𝑏𝑎

𝑞

𝑉𝑏𝑎 = −𝐸𝑑 

𝑉𝑏 − 𝑉𝑎 =
1

4𝜋𝜀0
(

𝑄

𝑟𝑏
−

𝑄

𝑟𝑎
) 

𝑉 =
1

4𝜋𝜀0

𝑄

𝑟

𝑈 = 𝑄𝑉 =
1

4𝜋𝜀0

𝑄1𝑄2

𝑟12

𝑒 = 1.6 × 10−19 C 

𝑄 = 𝐶𝑉 

𝐸 =
𝑄

𝜀0𝐴

SAMPLE
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𝑉𝑏𝑎 =
𝑄𝑑

𝜀0𝐴
 

 

𝐶 =
𝑄

𝑉
= 𝜀0

𝐴

𝑑
 

 

𝐶𝑒𝑞 = 𝐶1 + 𝐶2 + 𝐶3 (𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙)  

 

1

𝐶𝑒𝑞
=

1

𝐶1
+

1

𝐶2
+

1

𝐶3
 (𝑠𝑒𝑟𝑖𝑒𝑠) 

 

 

𝑈 =
1

2

𝑄2

𝐶
=

1

2
𝐶𝑉2 =

1

2
𝑄𝑉 

 

𝑢 = 𝑒𝑛𝑒𝑟𝑔𝑦 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 =
1

2
𝜀0𝐸2 

 

𝐼 =
∆𝑄

∆𝑡
 

𝑉 = 𝐼𝑅 

 

𝑃 =
𝑄𝑉

𝑡
= 𝐼𝑉 = 𝐼2𝑅 =

𝑉2

𝑅
 

 

𝑉𝑎𝑏 = 𝜉 − 𝐼𝑟 

 

𝑉 = 𝑉1 + 𝑉2 + 𝑉3 = 𝐼𝑅1 + 𝐼𝑅2 + 𝐼𝑅3 

 

𝑅𝑒𝑞 = 𝑅1 + 𝑅2 + 𝑅3 

 

𝐼 =
𝑉

𝑅𝑒𝑞
 

 

𝐼 = 𝐼1 + 𝐼2 + 𝐼3 

 

𝑉

𝑅𝑒𝑞
=

𝑉

𝑅1
+

𝑉

𝑅2
+

𝑉

𝑅3
 

 

𝑉𝑐 =
𝑄

𝐶
 

 

𝜏 (𝑡𝑖𝑚𝑒 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) = 𝑅𝐶  

 

𝜉 = 𝐼𝑅 +
𝑄

𝐶
 

 

𝑉𝑐 = 𝜉(1 − 𝑒−
𝑡

𝑅𝐶) 

 

𝑄 = 𝐶𝜉(1 − 𝑒−
𝑡

𝑅𝐶) 

 

𝑄𝑚𝑎𝑥 = 𝐶𝜉 

 

𝐼 =
𝑑𝑄

𝑑𝑡
=

𝜉

𝑅
𝑒−

𝑡
𝑅𝐶 

 

𝑄 = 𝑄0𝑒−
𝑡

𝑅𝐶 = 𝐶𝜉𝑒−
𝑡

𝑅𝐶 

 

𝐼 = −
𝑑𝑄

𝑑𝑡
=

𝑄0

𝑅𝐶
𝑒−

𝑡
𝑅𝐶 = 𝐼0𝑒−

𝑡
𝑅𝐶 

 

𝐹 = 𝐼𝑙𝐵𝑠𝑖𝑛𝜃 

 

𝐹 = 𝑞𝑣𝐵𝑠𝑖𝑛𝜃 
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𝜇0 = 4𝜋 × 10−7𝑇.
𝑚

𝐴

𝐵1 =
𝜇0

2𝜋

𝐼1

𝑑

𝐹1 =
𝜇0

2𝜋

𝐼1𝐼2

𝑑
𝑙2 

𝑛 =
𝑐

𝑣

𝑓 =
𝑟

2

1

𝑑0
+

1

𝑑𝑖
=

1

𝑓

𝑚 =
ℎ𝑖

ℎ0
= −

𝑑𝑖

𝑑0

SAMPLE




