[bookmark: _6pt450o1i00z]IB Chemistry 1 Unit 3 Mastery Check 1 Revision Assignment
[bookmark: _8i6stcoos1ri]Essential Equations
Write out and memorize these key equations:
1. Planck's Equation: E = hf = hc/λ
2. Wave Equation: c = λf
3. Energy per Mole: Emole = Ephoton × NA
4. Energy Level Difference: ΔE = Efinal - Einitial
[bookmark: _6r8fbnadr416]Constants to Remember
· h (Planck's constant) = 6.626 × 10⁻³⁴ J·s
· c (speed of light) = 3.00 × 10⁸ m/s
· NA (Avogadro's number) = 6.022 × 10²³ mol⁻¹
· 1 eV = 1.602 × 10⁻¹⁹ J
[bookmark: _g9siu7oxvq3v]Example 1: Basic Energy Calculation
Problem: Calculate the energy of a photon with wavelength 589 nm.
Solution:
1. Convert wavelength to meters: 589 nm = 589 × 10⁻⁹ m
2. Apply Planck's equation: E = hc/λ
3. E = (6.626 × 10⁻³⁴ J·s)(3.00 × 10⁸ m/s) / (589 × 10⁻⁹ m)
4. E = 3.37 × 10⁻¹⁹ J
[bookmark: _wkvv0j7on1vz]Example 2: Energy per Mole Calculation
Problem: What is the energy per mole of the sodium photons from Example 1?
Solution:
1. Use the energy per photon from Example 1: 3.37 × 10⁻¹⁹ J
2. Multiply by Avogadro's number: E_mole = (3.37 × 10⁻¹⁹ J)(6.022 × 10²³ mol⁻¹)
3. E_mole = 2.03 × 10⁵ J/mol = 203 kJ/mol
[bookmark: _2vj67gt9sa6o]Example 3: Electronic Transition Energy
Problem: An electron in hydrogen drops from n=4 (-0.85 eV) to n=2 (-3.40 eV). Calculate the photon energy in joules(1 eV = 1.602 x 10-19 J).
Solution:
1. Calculate energy difference: ΔE = E_final - E_initial = (-3.40) - (-0.85) = -2.55 eV
2. Take absolute value (energy released): |ΔE| = 2.55 eV
3. Convert to joules: E = 2.55 eV × 1.602 × 10⁻¹⁹ J/eV = 4.09 × 10⁻¹⁹ J
[bookmark: _ayapgqpd2wh0]Part C: Practice Problems
[bookmark: _onehlgfjpvoz]Section 1: Energy Calculations
Complete the following calculations. Show all work and include units.
Problem 1: A green laser pointer emits light at 532 nm. Calculate: a) The frequency of this light b) The energy of one photon c) The energy per mole of photons
Problem 2: Ultraviolet light has a frequency of 1.5 × 10¹⁵ Hz. Calculate: a) The wavelength of this light b) The energy of one photon c) The energy per mole of photons in kJ/mol
Problem 3: An electron in hydrogen transitions from n=3 (-1.51 eV) to n=1 (-13.6 eV). Calculate: a) The energy released in eV b) The energy released in joules c) The wavelength of the emitted photon
[bookmark: _nb5zg4gew0ve]Section 2: Conceptual Understanding
Answer the following questions in complete sentences.
Question 1: Explain why different elements produce different line spectra. Use the terms "energy levels" and "electronic transitions" in your answer.
Question 2: A student observes that blue light has higher energy than red light. Explain this observation using the relationship between wavelength, frequency, and energy.
Question 3: Describe what happens when white light passes through cool hydrogen gas. Explain the relationship between the resulting absorption spectrum and hydrogen's emission spectrum.
Question 4: Two electronic transitions occur in an atom:
· Transition A: n=5 to n=2
· Transition B: n=3 to n=2 Without calculating, predict which transition will emit higher energy photons. Explain your reasoning.
[bookmark: _50azfxpfom04]Section 3: Spectral Analysis
Problem 1: The table below shows some energy levels for hydrogen:
	n
	Energy (eV)

	1
	-13.6

	2
	-3.40

	3
	-1.51

	4
	-0.85

	5
	-0.54


a) Calculate the energy of photons emitted for transitions from n=5, 4, 3 to n=2 b) Convert these energies to wavelengths c) Identify which of these transitions produce visible light (λ = 400-700 nm)
Problem 2: The emission spectrum of sodium shows a bright yellow line at 589 nm. a) If this light passes through a prism, what color will be observed? b) If white light passes through cool sodium vapor, what will be observed at 589 nm? c) Calculate the energy difference in the sodium atom that produces this line.
[bookmark: _ohs54u5ekk4t]Part D: Challenge Problems
[bookmark: _1mqssgjnbsdo]Problem 1: Multi-step Calculation
A certain LED emits 2.5 × 10¹⁹ photons per second, each with a wavelength of 470 nm (blue light). 
a) Calculate the energy of each photon 
b) Calculate the total energy emitted per second (power) 
c) If this LED operates for 8 hours, how many moles of photons are emitted?
[bookmark: _1fkk0h3wvtjr]Problem 2: Comparative Analysis
Three different lasers emit light at the following wavelengths:
· Laser A: 633 nm (red)
· Laser B: 532 nm (green)
· Laser C: 405 nm (violet)
Each laser has the same power output (energy per second). Calculate and compare: 
a) The energy per photon for each laser 
b) The number of photons emitted per second by each laser 
c) Explain which laser emits the most photons per second and why


