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Key Questions (relatively simple to answelr using the Focus Information)
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1. What was discovered and the significance of each experiment:

a) J.J. Thompson using cathode-fay tubes or Crook's tubes:
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¢) Rutherford's a-particle Experiments:
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d) Moseley's X-ray experiment: o
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f) Chadwick's bombardment of *Be with s-particles
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2. (Spectroscopic Information) What are following series of lines in hydrogen emission spectrum?
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3. What is Bohr model of atom? . ' .
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4. Calculate the wavelength of light that can excite the electron in a ground state hydrogen atom to n
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-~ 5. Why was a wave mechanical model required to describe the arrangement of electrons around the
nucleus of an atom? '
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6. What are the characteristics of waves? ) . ‘ PR
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7. What is a standing wave?
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9. What is wave-particle duality of matter and its significance?
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12. Degeneracy of following sub-levels:
i) s-sub-level: ii) p-sub-level: iii) d-sub-level: iv) f-sub-level:
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13. How many angular nodes are in 2p, 3p and 3d orbitals?
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14. Draw the boundary surface of s, px, py and p; orbitals and identify the angular nodal planes.
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15. What is:

a) Wave ﬁmctidn‘? . . ( ‘ _
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b) Heisenberg uncertainty principle and significance to atorhic structure?
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¢) Max Born interpretation of wave function?
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d) Nodal surface? %]
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16. Construct a quantum number tree for the principal quantum numbern=135

- NES 0 S0 59
\ RV B 9
1 S AOE 50

SRR

PR b
4 .A(\i\%\fl;\‘(h LWThA 3(’}

17. Identify the orbital that hasn=5and [=1, ’ o
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18. Describe the radial and angular component of a wave function.
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19. Explain the general rule used to find-the number of radial and angular nodes of a wave function.
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20. Nodes in a 4d orbital: :
a) Total nodes = Ln—ﬂﬂ—\’/ﬁ
b) Radial nodes = 1-174.= \
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21. Plots of radial probability function: [R » 1(r )]* Vs r (radius) for various » and [ values
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22. Describe the classification of elements in the Mendeleyev’s periodic tables.
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23. Describe the classification of elements in the modern periodic tables.
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24. What is Effective Nuclear charge of an electron in a multi-electron atom?
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25. Penetration & Shielding of an Electron in multi-electron atom and how does it affect the filling order
as given by “Building Up” principle? : ' ‘
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GHW #2: Chapter 1- Your Name:_EmiluWilliams
Key Questions (relatively simple to answer using the Focus Information)

1. What was discovered and the significance of each experiment:

a) J.J. Thompson using cathode-ray tubes or Crook's tubes:
dhe eledhron. lnyortant F:'ndinfj e
mgo\-\‘-iveLa Olnar%a:i QO&“HCL@JS

b) Millikan’s Oil Drop Experiment:
diccoveres tre 5122 of Hhe chorag

of Hre elackron
¢) Rutherford's a-particle Experiments:

discovered Mag ncleus of
Mo abomn
d) Moseley's X-ray experiment:
discovered Haod He frequency of fhe xrays prodiucad
by eddh gletmand depended on its posiion on ke pericdic +able
f) Chadwick's bombardment of °Be with s-particles
discovered Hae exictence of naudrons Which i how o
people W«&vaﬂg figured ot newtons + atomic ruwimber = cfomic Mass

2. (Spectroscopic Information) What are following series of lines in hydrogen emission spectrum?
a. Paschen
Neg=2 Ni=uU,5,%,7...
b. Blamer
Neg=2 ni=3 4,5 ...
c. Lyman
n_p:\ n;:zlggq,6~\~
d. Brakett
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3. What is Bohr model of atom? . .
Hs a Flo«rm/—(‘ar\j type model of fue atom \Where He ?vxms?u a‘fvaaeﬁum
represants a naw orbit and the tumclugs is &t e canter of f atom
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4. Calculate the wavelength of light that can excite the electron in a ground state hydrogen atom to n
=7 energy level.
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5. Why was a wave mechanical model required to describe the arrangement of electrons around the
nucleus of an atom?

I} shows the differand orbifals and where,/ how the glectrons
orbif avovnd lhe nucteus. '






6. What are the characteristics of waves?

* Wavelongin - aenpUiwde - veflockon
e—Gr-ecb,U.Qm cy - construchive Weerlerene < refraction
‘speed

- desteuchive wter fevence

; . > dffeackion of waves
7. What is a standing wave?
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8. What is electromagnetic radiation (EMR)?

a form of energy n many Horms lke radio waves JMicrowaves
R-rays, garama Yays, ets '
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What is wave-particle duality of matter and its significance?

when lght exihibits Proﬁexal—}es of both waves
and partices .

10. What is Schrodinger Wave Equation and Its Significance to atomic structure?
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11. Describe the sub-level in the n=

4 energy level with 1=2.

V=2 atomic orbitals
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12. Degeneracy of following sub-levels:

i) s-sub-level: ii) p-sub-level: iii) d-sub-level: iv) f-sub-level:
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13. How many angular nodes are in 2p, 3p and 3d orbitals?
2p n=2

L=n-1=| angulo\r node
3P n=3 ﬂ:n‘/‘ﬂ:{ c\ﬂgu/o\r node

n=3 d=n-{=9 ang)ular nodes
14. Draw the boundary surface of s, px, py and p. orbitals and identify the angular nodal planes.
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15. What is:

~a) Wave function? - . |
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b) Heisenberg uncertainty principle and significance to atomic structure?
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¢) Max Born interpretation of wave function?
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d) Nodal surface? o
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e) d)Atomic orbitals?
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16. Construct a quantum number tree for the principal quantum number n = 5
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17. Identify the orbital that has n =5 and I =1,
5\9 Spx Sy Hp=

18. Describe the radial and angular component of a wave function.
radial wawve function = Ra 1,
angudar Wawe funcion =Y 0,008, @)

19. Explain the general rule used to find the number of radial and angular nodes of a wave function.

tofal =n-|
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radial = n-1-4
20. Nodes in a 4d orbital:
a) Total nodes =(h-1) =4-j=3
b) Radial nodes= (n-1-4)=y-|-7 = |
¢) Angularnodes= - 9
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21. Plots of radial probability function: [R » 1(r )]* Vs r (radius) for various » and [ values
a) n=2and1=0 tadial =vi-1-L=2-1-0=< |

b) n=3 and 1=l
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22. Describe the classification of elements in the Mendeleyev’s periodic tables.

The Pex}oc('fc elemerds were orgcuﬁmed
‘@3 their  simlar Pro‘{}aﬂ{es

23. Describe the classification of elements in the modern periodic tables.
- fnain grovp metals becoMe more reactive

There are groups
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24. What is Effective Nuclear charge of an electron in a multi-electron atom?
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25. Penetration & Shielding of an Electron in multi-electron atom and how does it affect the filling order
as given by “Building Up” principle?
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