1D Array Manipulation and Visualization through Signal and Audio Processing
Complete the following without using conditional statements, loops, or branches.
Deliverables: 1 main .m file, 1 function .m function files; 150 points available, graded out of 150 points

Ensure your .m file includes your name in the title. Ensure each part is separated into its own section (using ‘%%’). 
Complete the following without using conditional statements, loops, or branches.
In this activity, you will practice using MATLAB to create and analyze signals. You will learn how arrays can represent real-world data and how mathematical operations affect those signals. These same tools are used by engineers to study systems such as sound, vibration, and biomedical signals. By generating, visualizing, and modifying waveforms, you will connect coding skills to how engineers measure and interpret information in the physical world.
Part A. Sinusoid and Peak Detection (30 pts)
1) Create a 10-second sinusoidal signal with amplitude 1, frequency 10 Hz, and sampling frequency of 5000 Hz.
2) Write a function that identifies the peak indices of this sinusoid without using built-in findpeaks.
3) Plot the sinusoid and overlay the detected peaks with an upside-down solid red triangle.
4) Count the number of peaks to verify accuracy, and report the number of peaks per minute.
5) In a short comment, brainstorm real-world applications where detecting peaks of a periodic signal is valuable (consider healthcare, civil/mechanical engineering, etc.).
Part B. Multiplication and Plotting of Sinusoids (20 pts)
1) Create two sinusoids, one 300Hz and one 150Hz.
2) Multiply the two sinusoids together to create a new signal.
3) Plot the first 1/10th second of each of the three signals using subplots (one column, three rows in one figure).
4) Label axes, add titles, and comment on how multiplication changed the waveform.
Part C. Audio File Input (20 pts)
1) Read in an audio file of your choice. This may be a favorite song or composition. You may also use the provided audio file.
(source: music beats 10 by Attia.phonatics -- https://freesound.org/s/829934/ -- License: Attribution 4.0)
2) Cut the file down to a duration of exactly 10 seconds (choose your own starting point).
3) Print the sampling frequency, number of samples, and duration in seconds using fprintf.
Part D. Function 1 – Frequency/Amplitude/Reverse (30 pts)
1) Write a function that outputs three new amplitude arrays: (a) the audio at twice the frequency (without changing sampling frequency), (b) the audio at twice the amplitude, and (c) the audio reversed in time.
2) Test the function on the 10-second clip from Part C.
3) Save each result with audiowrite using descriptive filenames.
4) Listen to the clips and describe the audible differences in comments.
Part E. Amplitude Modulation (30 pts)
1) Create a new audio clip by multiplying the audio from Part C by a sine wave (modulation).
2) Experiment with modulation frequencies between 0.1 Hz and 100 Hz.
3) Save at least one clip that demonstrates a clear effect of modulation.
4) Describe what you hear in a comment.
Part H. Reflection (20 pts)
1) What are some real-world systems or measurements that involve sinusoidal behavior, and what physical quantities or components are oscillating to produce those waves?
2) How might the MATLAB techniques you used in this activity, such as array manipulation, plotting, or analyzing peaks, be applied to real-world design or analysis problems in engineering?
3) Which part of this activity was most challenging for you, and what strategies or resources helped you work through that challenge?
4) How does your experience troubleshooting or refining your code compare to the way engineers handle messy or complex data in real projects?
