Task 1: Gantt Chart
Project 1: Bluetooth Speaker Project:
The Bluetooth speaker project is planned as an 11-week engineering design project with an estimated budget of around £120–£180 for a small working prototype. The project begins with defining the speaker requirements, such as Bluetooth range, battery life, sound output, size, and charging method. The early weeks focus on research and component selection, including the Bluetooth module, amplifier, speaker drivers, rechargeable battery, charging circuit, control buttons, LEDs, and casing materials. The middle part of the project focuses on circuit design, PCB layout, casing design, and component ordering. The longest stage is the prototype build, which is expected to take about 2 weeks, followed by testing for Bluetooth connection, sound quality, battery life, charging safety, and volume control. The final weeks are used for evaluation, improvement suggestions, and report writing. 
Project 2: Automatic Plant Watering System:
The automatic plant watering system is planned as an 11-week project with an estimated budget of around £60–£100 for a basic prototype. The project involves designing a system that can measure soil moisture and automatically switch on a water pump when the soil becomes dry. The system would include a soil moisture sensor, microcontroller, relay or MOSFET switching circuit, water pump, tubing, water container, and power supply. The first stage focuses on defining the user requirements, such as watering accuracy, power source, pump size, and safety around water. The next stage involves researching and selecting suitable sensors, pumps, and control components. The design stage includes preparing the circuit diagram and control logic, followed by programming the microcontroller. The implementation stage involves assembling the prototype and connecting the sensor, pump, and controller. Testing is then carried out to check soil moisture detection and pump operation. 

Project 3: Smart Home Security Alarm Project:
The smart home security alarm project is planned as an 11-week project with an estimated budget of around £80–£150, depending on whether a wireless alert feature is included. The project involves designing an alarm system that can detect movement or unauthorised entry and alert the user using a buzzer, LED indicator, keypad, or wireless notification. The system would include PIR motion sensors, magnetic door sensors, a microcontroller, buzzer, keypad, LEDs, power supply, and possibly a Wi-Fi or GSM module. The project begins with defining the security requirements, such as what areas need to be monitored, how the alarm should be armed or disarmed, and what type of alert should be produced. The research and design stages focus on selecting suitable sensors, creating the block diagram, designing the circuit, and writing the alarm control program. The implementation stage involves building the prototype and integrating the sensors with the alarm output. Testing focuses on sensor detection, alarm triggering, false alarms, and reliability. 
