CHEM 101







         Dr. Al-Saadi Work Sheet # 6
(Atomic Structure and Periodic Table)


1)  (a) Photosynthesis uses 660-nm light to convert CO2 and H2O into glucose and O2. Calculate the frequency of this light.

(b) An FM radio station broadcasts at 99.5 MHz. Calculate the wavelength of the corresponding radio waves.

2) Microwave radiation has a wavelength of the order of 1.0 cm. Calculate the frequency and the energy of a single photon of this radiation. Calculate the energy of an Avogadro’s number of photons of this radiation.
3) Carbon absorbs energy at a wavelength of 150. nm. The total amount of energy emitted by a specific carbon sample is 1.98×105 J. Calculate the mass of the carbon sample assuming that each carbon atom emits one photon.
4) (a) A particle has a velocity that is 90.% of the speed of light. If the wavelength of the particle is 1.5×10-15 m, calculate the mass of the particle.
(b) It takes 208.4 kJ of energy to remove 1 mole of electrons from an atom of the surface of rubidium (Rb) metal. What is the maximum wavelength of light capable of removing an electron from an atom on the surface of solid Rb?
5) The maximum wavelength of an electromagnetic radiation needed to completely ionize (remove the electron from) the hydrogen atom is 1460 nm. In which principal quantum level did the electron begin?
6) Mars is roughly 60 million kilometer from earth. How long does it take for a radio signal originating from earth to reach Mars?
7) Which of the following orbital designation are incorrect?

1s, 1p, 7d, 9s, 3f, 4f , 
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8) Which of the following sets of quantum numbers are not allowed? For each incorrect set, state why is incorrect.
(a) n = 3 , ℓ = 3 , mℓ = 0 ,   ms = –½.

(b) n = 4 , ℓ = 3 , mℓ = 2 ,   ms = –½.

(c) n = 4 , ℓ = 1 , mℓ = 1 ,   ms = +½.

(d) n = 2 , ℓ = 1 , mℓ = –1 , ms = –1.

(e) n = 5 , ℓ = –4 , mℓ = 2 , ms = +½.

(f) n = 3 , ℓ = 1 , mℓ = 2 ,   ms = –½.
9) How many orbitals in an atom can have the designations: 5p, 4d, 
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, and n =5. Also, give the maximum number of electrons in an atom that can have those quantum numbers.

10) Give the maximum number of electrons in an atom that can have these quantum numbers:


(a) n =4.   

(b) n =5 and mℓ = +1      

(c) n =5 and ms = +1/2.


(d) n =3 and ℓ = 2 
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