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Question 1.
A)
a) Fig 1.1 is an Inverting amplifier

b) The gain formula for this amplifier is: Gain = 

c) The gain of the amplifier = 

d) If,  
, then  = 1.77V to 2d.p.
e) The output signal at an input of 0.345V p-p would be 180 out of phase


B)
a) The amplifier in Fig 1.2 is a Non-inverting Amplifier.

b)  The gain formula for this amplifier is: Gain =  

c)  The gain of the amplifier = 

d)  If,  
, then  = 2.96V to 2d.p.


e) The output signal would be in Phase with the 0.62V p-p input signal.
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Question 2

A)
a) Figure 2.1 shows 8 data bits , 1 start bit, 1 stop bit, which in Binary is: 0 10000010 1, this is laterally inverted and the start/stop bits are omitted to give: 01000001 which equals  in Decimal.

b) According to the ASCii table 65 Dec = Character A 

B)
c) Figure 2.2 shows 8 data bits , 1 start bit, 1 stop bit, which in Binary is: 0 10101010 1, this is laterally inverted and the start/stop bits are omitted to give: 01010101 which equals in Decimal.

d) According to the ASCii table 85 Dec = Character U 


Question 3

a) The system in Figure 3 is an Inter-Integrated Circuit or I2C.

b) I2C is a Full Duplex transmission method, as the signal can be sent in both directions at the same time, maximising the available band width. 

c) There are 2 main signals in a I2C system, which connect to all the devices in the I2C bus, these are as follows:
- SDA or Serial Data Line – Which carries the data to all the devices. 
- SCL or Serial Clock Line – Which is used to synchronize all data transfers over the I2C bus.
- There also needs to be a ground or 0V signal wire. 

d) This transmission protocol is one of the best for communication peripherals to connect devices in microcontrollers and as such are likely to be found in Raspberry Pi and Arduino, as well as MCP 4725 and Grove Hubs. 









Question 4 
a)  RS232 transmission system:
[image: ]


b) RS232 is Simplex or Full Duplex.

c) RS232 protocol could be used to Programmable Logic Controllers (PLCs).

d) According to the ASCII table 5A Hex = 90 Dec, so in Binary the highest multiple of 2 to fit is 64 or , the remainder 26 nearest value is 16 or , then remainder 10 nearest value is 8 or , finally giving a remainder of 2 which is . This gives 5A Hex as: = 01011010.
If 01011010 is the received then the transmitted RS232 signal must be the laterally inverted version of this, with the addition of the start and stop bits (in red) to give: 0 01011010 1
Which gives the RS232 Transmission waveform as below:
[image: ]
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