IGCSE MECHANICS II
HOMEWORK 3 – Centre of mass 
TIME min 
NAME……………………………………………………………………..			Total           /
You should be able to:
Centre of mass
Core
• Perform and describe an experiment to determine the position of the centre of mass of a plane lamina
• Describe qualitatively the effect of the position ofthe centre of mass on the stability of simple objects

Scalars and vectors
Supplement
• Demonstrate an understanding of the difference between scalars and vectors and give common examples
• Add vectors by graphical representation to determine a resultant
• Determine graphically the resultant of two vectors
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3.	 a) Define a scalar quantity and a vector quantity
	Scalar - ………………………………………………………………………………………………………………………………………
........................................................................................................................................................
Vector - ………………………………………………………………………………………………………………………………………
.........................................................................................................................................................
b) Give 3 examples each of vector quantities and scalar quatities
	
	Vector Quantity
	Scalar Quantity
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(b) Fig.12.3a shows a glass ornament standing on a shelf. Fig. 12.3b shows an identical
ornament filled with coloured glass beads.

Fig. 12.3a Fig. 12.3b

State which ornament is more stable, and why.

(c) Fig.12.4 shows two wooden blocks standing on a hinged board with a rough surface.
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Fig.12.4

The board is slowly tilted. The blocks do not slip. State which block falls over first, and
explain why.
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The IGCSE class was studying the acceleration a of a toy truck that was pulled along a
track by a force F. The arrangement is shown in Fig. 4.1.
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Fig.4.1

The results obtained are shown in the table.

F/IN al(m/s?)
0.5 0.35
1.0 0.72
1.5 1.02
2.0 1.44
2.5 1.74

(a) Plota graph of F/N (y-axis) against a/(m/s?) (x-axis). Draw the line of best fit through
your points. [6]
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(b) Theory suggests that the relationship between force and acceleration is given by the
equation

F=ma,
where m is the mass of the truck.

The gradient of the graph is equal to the mass of the truck.

From the graph, determine the mass m of the truck. Show clearly how you obtained
the necessary information.

4]
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A student carries out an experiment to determine the density of plasticine. She records the
mass m and the volume V of a range of differently-sized samples. These readings are
plotted on a graph as shown in Fig.2.1.
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Fig. 2.1

(a) (i) Determine the gradient G of the line. Show clearly how you obtain the necessary
information.

1

(ii) Determine the density p of the plasticine using the equation p = I

5]

(b) The student could calculate the density from one set of readings. Suggest why she
takes more than one set of readings and plots a graph.
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(a) The block of wood in Fig. 1.1 will balance on a horizontal table.

A

Fig.1.1

If the block is tited slightly clockwise about AB, it retums to its original position when
released.

(i) On Fig. 1.1, mark with the letter G where the centre of mass of the block might be.

(if) Small masses are added to the top PQRS of the block until it is just about to
topple (fall over). Fig. 1.2 shows a side view of the block.

Fig.1.2

On Fig.1.2, draw a line along which the centre of mass of the arrangement must
now lie.
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(b) Fig. 1.3 shows two ways of using a laboratory retort stand.

Fig.1.3

Which diagram shows the safer arrangement? ...

Give a reason for your choice.

[2

(c) Some office filing cabinets have a mechanism that allows only one drawer to be
opened at a time, as shown in Fig. 1.4.

Fig.1.4

Suggest why they have this mechanism.

[
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(a) A small pin is fixed to the edge of a bench. A triangular piece of card with a small hole in
each corner is hung on the pin from corner A and allowed to settle, as shown in
Fig.12.1. A plumb-line is then hung from the pin and the vertical line AP is marked on
the card.
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Fig.12.1

This procedure is then repeated with the card hanging from C and the vertical line CQ is
marked.
After this, the card is as shown in Fig. 12.2.
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Fig.12.2

On Fig.12.2,

(i) draw the vertical line that would be obtained if the card were hung from B,

(ii) clearly mark the centre of mass of the card using a dot labelled G. 2]




