Exam
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Q2c
Q3a
The circuit is a moisture sensor. It can detect the amount of moisture in the air, soil or other environment. These are helpful in agriculture or gardens and can automate things like the watering of plants or dehumidifying an area. 
Q3b
The circuit revolves around an LM393 Op Amp and 2 potentiometers. If the voltage going into the inverting terminal is lower when compared to the voltage into the non-inverting terminal, then the LED D1 will stay off. If then, the voltage in the inverting terminal is higher it will turn LED D1 on. This is all possible as the Op-Amp is checking the values being input from 2 potentiometers, RV1 and RV2. RV1 defines the moisture base level to trigger the system and then RV2 is the actual moisture sensor and is changed to represent moisture in the system. Together the Op-Amp and the potentiometers will allow the system to detect moisture and therefore trigger LED D1 to output showing sufficient moisture levels. 
Q3c[image: ]
Circuit diagram
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Sensor with not enough moisture as indicated by potentiometer values and LED D1 turned off.
[image: ]
Sensor saturated with moisture as the LED D1 is on.
Q4a[image: ]
Q4b
The circuit above is a buck converter this circuit is used to drop the voltage in a system from a given power supply. It first uses the battery to take in power. Then the transistor Q1 has a duty cycle applied the percentage of which represents the voltage outputted to the load or the voltmeter shown above. When the transistor is allowing current to flow it is charging up the inductor (L1). At this stage the diode D1 is reverse biased now allowing current to flow. Once the transistor flips back it allows the inductor to discharge, charging the capacitor at C1 and dissipating power through the load. Then the diode (D1) is now forward biased and allows current to flow through the system. 
Q4c
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The circuit above is what I think would be used to make a switch mode power supply using a buck converter. 
[image: ]
This is the system with a 20% duty cycle.
[image: ]
This is the system with a 70% duty cycle.
As shown when you compare the 2 images the circuit using a far lower duty cycle is outputting a much lower voltage to the load however as you increase the duty cycle it will increase the voltag.
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#include <16F877A.h>
#use delay(clock=8000000) // 8 MHz clock (Max of 20 M Hz could be given)

unsigned int LED[10] = {@xCO, OxF9, 0xA4, @xBO, Ox99, 0x92, @xB2, OXF8, 0x80, ©x90};
unsigned int ij

void main()

{
set_tris_b(@xee); // PORTB as output for LEDs
output_b(0x@8); // Ensure all LEDs are OFF initially

while(TRUE)
{

for(int i = 0; i

{

8; i++)

output_b(LED[i]); // Display current pattern
delay_ms(200); // Delay for visible effect
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#include <16F877A.h>
#use delay(clock=8800000) // 8 MHz clock (Max of 20 M Hz could be given)

void main()

{

set_tris_c(@X8@); // RC1 as input for push button
set_tris_b(@xee); // PORTB as output for LEDs
output_b(0x@8); // Ensure all LEDs are OFF initially

while(TRUE)
{
if(input(PIN_C1)) //Checks for button input on Port C1
{
output_b(high); //Sets all pins high in port B
if(linput(PIN_C1)) // If not button input LEDs turn off

¥
¥
output_b(0x00); // Turn off all LEDs when the button is not pressed
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