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Section A
Answer all questions in this section.

State the force acting on a tie in a framed structure.

..................................................................................................................................... [1]
An eccentric cam driven by an electric motor is used to control the motion of a follower.
Complete the block diagram below to show the motion conversions that take place.
Motor Eccentric cam Follower
--------------------------------------------------------------------------------- [3]
Sketch and label the circuit symbol for a transistor.
3]
(@) Name the order of the lever shown below.
..................................................................................................................................... [1]
(b) Add labels to the diagram below to show:
o cffort;
e |oad;
e fulcrum.

3]




Complete the statement below.

Movement energy is Called ..o energy.

When a simple battery-powered vehicle, as shown below, is operated, energy is converted
into different forms. Some forms of energy are considered energy losses.

wooden
wheels

(b) (i) Give two ways of improving the energy efficiency of the vehicle.

(ii) Use sketches and notes to show one method for improving the energy efficiency of
the vehicle.

(3]




8 Using the table below, select the appropriate value of resistance, R, that gives a ti
of 1 second if the capacitance value is 100 pF.

resistor time required capacitor
(ohmes) (seconds) (microfarads)
—1KO —10uS —0.1uF
-+ =E100pus
==10K == 1ms =S
-+ =1oms
~=E 100K 100mS == 10uF
s, Sts +
iIMO  =E10S —éé—mouF
100~ .+
10M 1000S ‘—E-E—J\OOO uF
~ example
R= e [1]
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Section B

Answer one question from this section.

11 Fig. 1 shows a 555 timer circuit to control the time period for an LED.

input : output ' control ~—————— timer
® : : ;C
! T
10kQH LA i TkQ
+ | N —f T
T S Ry e e A e L
== | ; de  sh
switch H ' 330Q I
o) i i +
i LED V¥ | 100 uF
i X | |
* : —
Fig. 1

(a) Explain, step by step, the operation of the circuit.
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(d) The 100 uF capacitor is an electrolytic capacitor.

State why it should be connected according to its polarity.

(e) The value of the timing capacitor is 100 uF and the value of the timing resistor is
100kQ.

Calculate the time delay in seconds.

[4]

(f) Identify the type of switch used in the circuit shown in Fig. 1.

(g) The circuit is powered by a 9V battery.

Explain the difference between a battery and a cell.
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(h) Logic gates can be used to control circuits and systems.

Fig. 2 shows a simple circuit using two switches to simulate inputs and a lamp to sh
the output.

A

(i) State the name of the logic gate that this circuit represents.

.............................................................................................................................. [1]
(i) Sketch the symbol for this logic gate.
3]
(iii) Identify the type of electrical arrangement of the switches in the circuit shown in
Fig. 2.
.............................................................................................................................. [1]
(iv) Complete the truth table below for this logic circuit.
Input A Input B Output
0 0
0 1 1
1

(3]
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12 Fig. 3 shows a design for a can-crushing press.

1000 M

(NC
[ 1 pressure plate

mould

Fig. 3

(a) Using the example of the can-crushing press, explain what is meant by the term
Mechanical Advantage.

..................................................................................................................................... [2]
(b) Aforce of 100N is applied at the end of the handle.
Calculate the force that is transmitted to the pressure plate.
3]
(c) (i) State the type of force acting on pin A.
.............................................................................................................................. [1]

(i) Identify another component in the press that has this type of force acting on it.




(iif)

3]
(d) Suggest one way in which operation of the press could be made easier.
..................................................................................................................................... [1]
(e) Identify the order of lever shown in Fig. 3.
..................................................................................................................................... [1]
(f) Itis decided to add simple plain bearings at A, B and C.
(i) Explain the need for bearings in mechanical systems.
.............................................................................................................................. [2]

(i) Use sketches and notes to show a simple plain bearing.

[3]
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(g) Complete the table below.

Bearing Diagram

Bicycle

(1]

Roller

[1]

(h) Lubrication is needed in mechanical systems.

(i) Give two reasons for lubricating mechanical systems.

(if) State two types of lubricant and in each case give a specific example of use.
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13 Stability in structures is very important.

(a) Look at Fig. 4 and for each structure add members to make them more stable.

A

WSO Rt e fiN ek

A T Y AL - xt 1

Fig. 4
[4]
(b) Each of the above structures is subject to static and dynamic loading.
Explain the difference between static and dynamic loading.
..................................................................................................................................... [2]

(c) Atypical numerical value for the factor of safety for a bridge is 4.

Explain why this is so.
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(d) Complete the table below to show different joining methods in structures.

Joining method Diagram Use

Gusset plate

[2] [1]

Joining tent poles

(1]
|_|A_A 1 [T 1
Nut and bolt f = ]

[1]

(e) Laminating is a structural construction method.

(i) Use sketches and notes to show the laminated structure of plywood.

(2]

(ii) Explain the way in which laminating improves the structural capabilities of plywood.




13

(f) The selection of materials is important when designing structures.

Fig. 5 shows a lintel made from concrete.

|#/w?;lintel
| _
B —— +

T \

|
I

N [ _
1 -
[ | —

Fig. 5

\x

(i) Use sketches and notes to show the forces acting within the lintel.

(2]

(i) Explain, using sketches and notes, how the concrete lintel would be reinforced to
make it suitable for this use.

(2]
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(iii) Show, using sketches and notes, how a strain gauge is used to measure the d
of the lintel.

(3]
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