[bookmark: _dy1czi8sxofr]IB Chemistry Revision Assignment: Mass Spectra and Atomic Models
[bookmark: _d2p2ge4q5u7e]Part A: Atomic Mass Calculations 
[bookmark: _bmt1ll6yv62u]Problem 1 
Silicon has three naturally occurring isotopes with the following data:
· ²⁸Si: mass = 27.977 amu, abundance = 92.23%
· ²⁹Si: mass = 28.976 amu, abundance = 4.67%
· ³⁰Si: mass = 29.974 amu, abundance = 3.10%
Tasks: a) Calculate the average atomic mass of silicon. Show your work step-by-step. b) Explain why the average atomic mass is closer to 28 than to 29 or 30. c) Draw what you would expect the mass spectrum of silicon to look like, labeling the m/z values and relative peak heights.
[bookmark: _w9dqjxfxnk8d]Problem 2
An unknown element shows two peaks in its mass spectrum at m/z = 63 and m/z = 65. The peak at m/z = 63 has a relative intensity of 69.2%, and the peak at m/z = 65 has a relative intensity of 30.8%.
Tasks: a) Calculate the average atomic mass of this element. b) Identify the element using a periodic table. c) Write the isotope notation for both isotopes.
[bookmark: _3k31kafuiru5]Part B: Mass Spectra Interpretation 
[bookmark: _gzm12akyjsbb]Problem 3
Chlorine gas (Cl₂) shows a characteristic pattern in mass spectrometry with peaks at m/z = 70, 72, and 74.
Tasks: a) Explain why three peaks appear instead of just one. b) If chlorine has isotopes ³⁵Cl (75.8%) and ³⁷Cl (24.2%), predict the relative intensities of the three peaks. Show your calculations. c) Which peak (70, 72, or 74) would have the highest intensity? Explain your reasoning.
[bookmark: _qlgbcrb7qrk0]Problem 4 
A student obtains the following mass spectrum data for an unknown element:
· m/z = 79: 50.7%
· m/z = 81: 49.3%
Tasks: a) Calculate the average atomic mass. b) Identify the element. c) Explain why the two peaks have almost equal intensities. d) Predict what the mass spectrum of this element's diatomic gas would look like (include m/z values and relative peak pattern).
[bookmark: _yqsaxa7htarf]
[bookmark: _cqh9kzuh334b]Part C: Isotope Notation Practice 
[bookmark: _q9s4r88ackkn]Problem 5 
Complete the following table. Show how you determined missing values.
	Isotope Notation
	Atomic Number
	Mass Number
	Protons
	Neutrons
	Electrons

	¹⁶O₈
	
	
	
	
	

	
	17
	35
	
	
	

	⁵⁶Fe₂₆
	
	
	
	
	

	
	92
	
	92
	146
	92

	²³⁹Pu₉₄
	
	
	
	
	



[bookmark: _4zesuksswbq6]Part D: Evolution of Atomic Models 
[bookmark: _tp9es3lso5jh]Problem 6 
Create a timeline showing the major atomic models from Dalton to the modern quantum mechanical model. For each model, include:
· Scientist's name and approximate year
· Key features of the model
· Major experimental evidence that supported it
· What limitation led to its replacement

