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marks are awarded for sound use of physics than for correct answers.
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1. Figure 1.1 shows the speed

a) In section of  OA of the graph, what is :

i) The maximum velocity reached 

60 m/s

ii) The time taken

6 seconds

iii) The acceleration of car driver 

a=v-u/t    (60
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the speed-time graph for a car.

In section of  OA of the graph, what is :

The maximum velocity reached 

The time taken

The acceleration of car driver 

u/t    (60-0)/10 = 6 m/s2
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b) In section AB the sky-diver has reached terminal velocity. [3]

i) Why does velocity remain constant?

Upward force ( air resistance ) is equal to the downward force ( weight) 

0r resultant force is equal to hence no acceleration

ii) What distance does the sky-diver fall at constant velocity.

S= l x b ( area under the graph) = 30 x 60 =1800 m

c) Describe the motion of the graph at BC and CD [2]

BC

Deceleration / Uniform deceleration 

CD

Steady speed / uniform speed / constant speed

d) Calculate the distance travelled by the car from O to A [4]

S=½ ( l x b) ( area under the graph ) = ½(30 x 60) =900 m

[Total 15]



Maldives Polytechnic 2010 , Male’ Maldives                                                                                   Engineering Science 1   
Page   4 of 12

2. The following diagram shows an object of mass 2 kg dropped down from an aircraft 
travelling several metres above the ground on earth.

a)

i) What is the value of the gravitational force on it 

W = mg = 2 x 10 = 20N

ii) What is the initial acceleration of the object?

10 m/s2

[4]

b)

i) After some time the object’s acceleration becomes zero. State why the 

acceleration of the object becomes zero.

Air resistance is equal to the weight hence resultant force becomes zero

ii) When the object’s acceleration is zero what is the value of the upward force 

on it.

Air resistance is equal to weight  = 20N

[4]

[Total: 9]

ground
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3. A farmer uses an electric pump to raise water from a river in order to fill the irrigation channels that 

keep the soil in his fields moist.

Fig 3.1 

Every minute, the pump raises 12 kg of water through a vertical height of 3 m.

(a) Calculate the increase in the gravitational potential energy of 12 kg of water when it is raised 3 m.  

(P.E.) = mgh 

                      12 × 10 × 3 Accept g = 9.8 or 9.81 C1

                       360 J g = 9.8 gives 352.8 J (minimum 2 s.f.) A1                                                                                       

                        g = 9.81 gives 353.16 J (minimum 2 s.f.)

(b) Calculate the useful power output of the pump as it raises the water.

(P =) E/t 

              360/60

               6 W 

352.8 J gives 5.88 W 353.16 J gives 5.886 W (minimum 2 s.f.) A1

       [Total: 6]
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4. Figure 4.1 shows Ali having a mass of 40 kg sitting at the end of a see-saw. When a fat 
woman of mass 120 kg suddenly sat at the end as shown in Figure 4.2, Ali went flying in to 
the air.

Figure 4.1   Figure 4.2
a)

i) State the principle of moments

Sum of clockwise moment about a point is equal to sum of anti 

clockwise about the same point.

ii) State what other condition is also necessary for an object to be in equilibrium.

Opposite forces are equal or upward force is equal to downward force 

[4]
b) Calculate the moment produced by:

i) Ali about the fixed point P.

Moment = force x distance =400 x 1.2 = 480 N

ii) the fat woman about the fixed point P.

Moment = force x distance =1200 x 1.2 = 1440 N

[4]

c) State by giving reasons why Ali went flying into air when the fat woman sat at the 
other end

The clockwise moment produced by the fat woman is higher than the 

anticlockwise moment produced by Ali so turns clockwise direction

[2]
[Total:10]

P

Oh! What a 
moment!!!
I’m flying!!

moment!!!
What is it!!
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Figure 5.1 Figure 5.2

5. Figure 4.1 shows a “Maakana kalo” of mass 600g on sandy soft ground. The area of 
contact with the ground, of each foot of the “Maakanaa kalo” is 0.00025 m2.

a) Calculate the pressure exerted by the “maakanaa kalo” on the ground

P = F/A  

    = 6/ 0.0005  

    =  12000Pa [3]

b) As shown in Figure 5.2 the “maakanaa kalo” lifts one leg up and stands with one 
leg on the ground. Explain by giving reasons why the “maakanaa kalo” may start 
sinking into the ground.

Area in contact with the ground is halved but weight remains same so the 

pressure to the ground is doubled 

[3]
c) Figure 4.3 shows a mercury manometer connected between two gas cylinders.

i) State which cylinder has a lower pressure.

Cylinder A

ii) Calculate the difference in pressure in Pascals. Take density of mercury as 
13600 kgm-3.

P=  gh =13600 x 10 x (12/1000)

             =   1632 Pa

[4]
        
[Total:10]

Figure 5.3

A B

  28 mm
  16 mm
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6. The following diagram shows an electromagnet.

a) On the diagram clearly mark the North Pole and South Pole of the electromagnet 
and draw the magnetic field lines around the electromagnet.

[2]
b) State one way of increasing the strength of the electromagnet

By increasing the current / by increasing no. Of coils or turns.

[2]

c) State the type of material suitable as the core of the electromagnet.

Soft iron 

[2]

   [Total:6]
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7.
A heat pipe is a device that transmits thermal energy along its length. It can transmit 
energy thousands of times faster than a solid copper rod. Fig. 7.1 shows a heat pipe 
attached to black metal fins. The fins absorb energy from the Sun. The sealed pipe 
transmits this energy along its length into a tank of cold water

a) What method of transfer of heat is due to density changes of the medium? [1]

Convection

b) In one minute, a mass of 25 g of alcohol condenses at the end of the heat pipe. 
   The specific latent heat of vaporisation of alcohol is 840 J/g.

i) Define specific latent heat of vaporisation.

The amount of heat energy needed to change a liquid of mass 1kg to a gas or 
vapor without change in temperature 

ii) Calculate the amount of energy released when 25 g of alcohol condenses. 
You may neglect any change in the temperature of the alcohol.

E= mL or 25 x 840
    = 21 000 J

iii) Calculate the maximum rise in temperature that the energy calculated in (ii) 
produces when used to heat 500 g of cold water. The specific heat capacity 
of water is 4.2 J/(g °C).         [7]
E= mc ΔT or (ΔT =) 21 000/4.2 x 500

= 10 oC



Maldives Polytechnic 2010 , Male’ Maldives                                                                                   Engineering Science 1   
Page   10 of 12

c) Black surfaces absorb and emit infra-red radiation better than white surfaces.

i) Describe an experiment that shows black surfaces absorb radiation better than 
white surfaces.

black and white/shiny objects whose temperature can be sensed in some way e.g. 
(metal) plates + cork, thermometers, foil on back of hand, people under
umbrellas) 
method of producing radiation (e.g. Sun, heater, candle, bulb accept drawn on
diagram) 
correct observation from a physical measurement (ignore feels hotter)

ii) Describe an experiment that shows black surfaces emit radiation better than 
     white surfaces at the same temperature.             [6]

method of obtaining hot black and white surfaces of approximately same temperature
(same temperature may not be stated) 
method of detecting radiation e.g. thermopile, thermotransistor, back of hand, 
blackened thermometer, thermometer shows black cools faster

d)

i) Define specific heat capacity

Specific heat capacity of a substance is the quantity of heat energy 

required  to increase the temperature of 1kg of the substance by 1ºC (by 

1K).

ii) Water has a very high specific heat capacity. State one practical use of this.

As a coolant to cool engines or machines. (It absorbs a lot of heat  
without its temperature increasing by large amounts).

iii) If 48 000 J of heat energy is supplied to 1200g of copper at 15º C, calculate 
the temperature reached by it. Specific heat capacity of copper = 400 J/kg /K.

[6]
E= mc ΔT

ΔT= E/mc  =  48000/ ( 1.2 x 400)  =  100
0
C

S0 temperatur reached  = 100 + 15 = 115
0
C
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[Total: 20]

8. Three cells are connected in series making a battery, as shown in Fig. 8.1. The e.m.f. of each cell is 

1.5 V. A resistance of 15 Ω is connected to the battery.

Fig. 8.1

a) What is the total e.m.f. of the battery?

3 x 1.5 =  4.5 V

[2]

b) Add to the diagram, a voltmeter to measure potential difference across 15 Ω resistor     [2]

c) Calculate the current in the circuit. State the equation that you use.

I = V/R   =  4.5 /15   =  0.3 A

     current = ............................. [3]

d) A 15 Ω resistor is connected in series to the circuit shown in fig 8.1.     [6]

I. What effect, if any, does this have on reading of current or ammeter

yes , ammeter reading will decrease

II. What  effect, if any, does this have on reading of voltmeter connected in b)

Yes, voltmeter reading will be halved

III. Calculate the current through the circuit.

I = V/R   =  4.5 /(15+15)    =  0.15 A

V
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e) The table power rating of appliances used in the home    [8]

If all the appliances were used for one hour, 

I. state which one would  use least amount of electrical energy

Television 

II. state which one would cost the most to run

Cooker

III. calculate the energy used up by kettle in one second 

E =P t

   = 2.5 x 1000 x 1  =  2500 J

IV. A cooker is always on separate circuit from the rest of the circuits in the kitchen. The cooker 

circuit uses thicker cables. Suggest a reason for this.

Thick produces less heat and has less resistance 

f) A battery can be made from cells connected in parallel, as shown in Fig. 8.2.

Fig. 8.2

State one advantage of connecting the cells in parallel.

provides smaller (internal) resistance / lasts longer or less lost voltage / one (cell) fails 
others work /less heat/energy lost    [2]

g) Electrical lighting in a house uses parallel circuits instead series circuits. State two reasons why 

parallel circuits were used in domestic lighting circuits.     [2]

1. Each light bulb can be turned on or off independently 

2. Even if one bulb goes out other will continue shining

    [Total: 25]

END OF PAPER
GOOD LUCK


