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(5) Given the following probability density of selected atomic orbitals of hydrogen atom. Which
set of orbitals have the same principal quantum number?
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a. AB,C
b. A D
c. B,EF
d CF
e. DE

ANS: b, d
(A)=2s,(B)=2s,(C)=3s,(D)=2p,(E)=3p,(F)=3d
A=B=D;C=E=F
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(9) Assume that there are only two isotopes of copper, ®*Cu and ®Cu, and the atomic weight of
copper is 63.55 g/mol, which of the following statement is/are correct?
a. %*Cu and ®Cu have the same number of protons and electrons
b. ®*Cu and ®*Cu have totally different chemical reactions
c. The % abundance of ®Cu is 72.5 %
d. The % abundance of ®Cu is 23.5%
e. None of the above
ANS:a, c
63.55 = 63x + 65(1-x) = 65 — 2x, x = 0.725
%Cu 1+ 725% ; ®°Cu it 27.5%

4. Naturally occurring copper exists in two isotopic forms: **Cu and ®Cu. The atomic
mass of copper is 63.55 amu. What is the approximate natural abundance of ®3cu?
(A)70% (B)63% (C)90% (D)50% (E)30%
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ANS: (A)
63.55 = 65x + 63(1-x) = 2x + 63, x = 0.275 > 27.5% ~ 30% ®°Cu ; 70% **Cu
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% 8 4% The K for the complex ion Ag(NH3)," is 1.7 x 107, and Ksp for Agl is 1.5 x 10™*®, What
is the molar solubility of Agl in a solution that is 2.0 M in NH3?
(A)1.5x 10° (B) 1.3 x 10 (C) 1.0 x 10™* (D) 5.8 x 10™2 (E) 8.4 x 10®

ANS: (E)
Agl + 2NH; 2> Ag(NHa)," + I K = Ksp x Kf = 1.5x10%°x1.7x10" = 2.55 x 10°°
2-2x X x  atequilibrium

2.55x107 = K = x?/(2 — 2x)?, 5.0497 x 10®° = x/(2 — 2X)
10x107° - (10x10®°)x =X, X ~ 9 x 10° M
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ANS:
AgCI(S) + 2NH3

Ag(NH3)2+ +CI’
0.10 —2x X X

K = [Ag(NH3)'T[CIT =[Ag'I[CIT x [Ag(NH3),"]
[NHs]? [Ag*TINH:]®

(1.7 x 10™°)(6.0 x 10®%)* = 2.8 x 10

X2 = 28x10°>  x/(0.10-2x)=5.29 x 107
(0.10 — 2x)?
(5.29 x 10%) — (1.06 x 10M)x = x
x=48x%x10°M
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Construct the molecular orbital (MO) diagram of carbon monoxide (CO) step-by-step: (A) put
atomic orbitals (AO) of C atom on the left side and those of O atom on the right (including only
2s and 2p electrons, and note the relative energy of AOs of C and O atoms), (B) put up the MO
of CO molecule in the middle, and connect the MOs with the contributing AOs. (C) Fill up the
electrons of AOs and MOs. Note that when combining the p orbitals, the pi molecular orbital
has a lower energy than the sigma molecular orbital

ANS:
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The reaction between nitric oxide and hydrogen,

2NO(g) + Hz(g) = N20O(g) + H20(9)

may proceed via the following mechanism:

NO(g) + NO(g) €-> N20x(9)  ki/k

N202(g) + Ha(g) €2 N,O(g) + H,0(g)  ko/k-,

Give the rate law for the overall reaction if the second step is the rate-determining step

ANS:

r = ko[N202][H2] because of the second step is rds
K = ki/k.1 = [N20,]/[NOJ?

r = koK[NOJ[H2]

**The Steady-State Approximation #& & i& 1772

R2>I12>P,R F R, I: P B P: A%

flv? BPRRR RS B AAT SR (- A BF), BN RFE LSRR D
Bh o> dedia o 50 (rate law)

dl11/dt = 0

2NOg) + Hag) 2 N2Og) + H20()

k1

2NO k-1 N,O,

k2
N,O; +H, ——mm> N,O + H,0O



d[N2O]/dt = 0 (¥ R &8k & P B e it 5 5 F)
ki[NOJ? — k1[N202] — ka[N202][H2] = 0

because rate = ko[N202][H:]
SO [NzOz] = kl[No]2
k-l + k2[H2]

rate = koki[NOJ[H2]
k-l + k2[H2]

3% ko[Hz] >> kg and kg >>ko[Ho] ¥ i i 22 % rate law e
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