Chapter 2 - Atoms and Elements
Text Problems: 6, 7, 15, 22, 25, 28, 30, 39, 40, 45, 49, 65, 66, 68, 78

2.6 Each gold atom has a diameter of 2 x 145 pm = 290. pm

Im 102 pm 1 Auatom
100 cm 1m 290. pm

36 cm - =1.2 x 10° Au atoms
2.7 Radon, Rn
2.15  Number of protons = number of electrons = 43; number of neutrons = 56

222 (**Mg mass)(% abundance) + (**Mg mass)(% abundance) + (*Mg mass)(% abundance)
= atomic weight of Mg

(23.985 u)(0.7899) + (24.986 u)(0.1000) + (25.983 u)(0.1101)
=2431u
225  Letx represent the abundance of ®Ga and (1 —;c) represent the abundance of ”'Ga.
69.723 u = (x)(68.9257 u) + (1 - x)(70.9249 u)
x = 0.6012; ®Ga abundance is 60.12%, "'Ga abundance is 39.88%

197.0 g Au

2.28 (a) 424 mol Au - =835g Au
1 mol Au
4.003 g He
156 molHe - ———8-° —gr4gH
®) ol He 1 mol He g e
(©) 0.063mol Pt - 08Pt _ 150 py
1 mol Pt
(d) 3.63x10* mol Pu- 234T8PY _ 1ee8 o pu
1 mol Pu
1 mol Na :
30 160gNa- ——> "2 — 0,696 mol N
23 (@ g Na 22.99 g Na mol Na
1 mol Sn 3
b) 0.876 g Sn - ——————— =7.38 x 10~ mol Sn
®) & 118 7gsn
(©) 0.0034gPt- LRt 7 10 mol Pt
195 g Pt
@ 0983 g Xe- X 405107 mol Xe

131.3 g Xe



239 (@) C,Cl
(b) C,Cl Cs,Ca
(c) Ce
(d) Cr, Co, Cd, Cu, Ce, Cf,Cm
() Cm,Cf
® Cl

2.40  There are many correct answers for parts (a), (b), and (d). Some possible answers are shown below.

(a) C, carbon (c) Cl, chlorine
(b) Na, sodium (d) Ne, neon

245  Symbol i Bs Ne **Mn
Number of protons 28 16 10 25
Number of neutrons 30 17 10 30
Number of electrons 28 16 10 25
Name of element nickel sulfur neon manganese

249  (a) Mg and Fe are the most abundant metals. (Very similar abundance values)
(b) H is the most abundant nonmetal.
(c) Siis the most abundant metalloid.
(d) Fe is the most abundant transition element.

(e) F, Cl, and Br are the halogens included and of these Cl is the most abundant.

2.65  (a) Each oil drop carries a charge that is a multiple of the average charge on an electron, 1.59 x 107"° C.

(b) OilDrop  Number of electrons

1 1
2 7
3 6
4 10 »
5 4

(c) The average charge on the electron from the data is 1.59 x 10"c.
The average deviation is 0.01 x 107"
(1.59 x 100” C-1.60 x 107" C)

1.60 x 107 C

- 100% =-0.6%



2.66 (a) Use current values to determine the atomic mass of oxygen if H = 1.0000 u
15.9994 u O
1.0000uH - ————— =15.874u0
0000w K- o v h .
The value of Avogadro’s number is based on the atomic mass of carbon.
12011uC

0000wl - 2221LUC 4y 916
L0000 uH - oo e H uC

6.02214199 x 10% particles
12.0000 u C
1.00794 u H
16.0000u QO - —————— =1.00798 u H
() 16.0000u0- T oo !
12.011uC
16. 0 —————= =12011uC
6.00000 0" {50t 0 "
£ 6.02214199 x 10% particles

12.0000u C

11916 uC- = 5.9802 x 10 particles

12.011uC = 6.0279 x 107 particles

268  (“*X mass)(% abundance) + (**X mass)(% abundance) + (“*X mass)(% abundance)

+ ("X mass)(% abundance) = atomic weight of Mg
(135.9090 u)(0.00193) + (137.9057 u)(0.00250) + (139.9053 u)(0.8848) + (141.9090 u)(0.1107)

= 140.1046 uThe element is cerium.

278  (a) mass of nucleus = 1.06 x 107 g (electron mass is negligible)
10° m 100 cm
inm  Im
volume of nucleus = (*;)(m)(4.8 x 107 cm)’ = 4.6 x 10™’ cm’
1.06 x 102 g

10°m 100 cm

(b) atomic radius = 0.125 nm - - =125x10%cm
I nm 1m

volume of Zn atom = (*5)m)(1.25 x 10 cm)’ = 8.18 x 10 em®

nuclear radius = 4.8 x 10 nm - =48%x 102 cm

density of nucleus = =23 x 10" g/cm’

volume of space occupied by electrons = 8.18 x 1072 cm® — 4.6 x 10" cm’

=8.18x 10 cm’®

(30)(9.11 x 1028 g) |

density of space occupied by electrons = =334 x 107 g/cm®
ty of sp pled >y 8.18 x 10%# cm? ¢/

(c) The nucleus is much more dense than the space occupied by the electrons.



