CHEM1901/3 Problem Sheet 1 (Week 1)

There are a number of important learning resoussedable on your unit area on the Fil'st
Year Chemistry website: http://firstyear.chem.usyd.au/chem1901

Spend some time getting yourself familiar with tigbsite and have a look at availaple
resources, which include self help quizzes, gamdscalculators.

One of the most important resource€eemCAL, an interactive tutorial/quiz program whi¢h
covers most of the first year chemistry topics. tPatsidents have found the program's
interactive tutorials very useful. A link to ChemC#s provided on the menu of all First Year
Chemistry webpages. You log on to ChemCAL using ymurse code (‘1901’) as username,
and helium as the password. (Note that none of the marks rgaeive in the varioug
ChemCAL quizzes are ever recorded or assessednaltiple attempts are OK!)

Work through the ChemCAL module™ Atomic and Nuclear Structure”.

Solutions to the problems below can be accessettie ‘Resources’ page on your unit area
on the First Year Chemistry website and on eLeatrlfryou have any problems, remember
to ask your tutor for help during your first tutalrin week 1.

1. Classify each of the following as eith@ement, mixture or molecular compound.
liquid mercury ice

neon gas liquid nitrogen

milk copper pipe

blood air

gaseous C® gaseous oxygen

solid sodium brass

2. How many neutrons are there in one atorfi;pfh?

3. Which of the following atoms and ions have exatfyelectrons?

O”", He, Ar, F, Sr, 37, CI, O, F, Ne
4. Which one of the following groups consists solelyayblock (transition) metals?
(@) carbon, silicon, germanium, lead, mercury
(b) arsenic, antimony, bismuth, tungsten, tellurium

(c) chromium, manganese, iron, cobalt, nickel
(d) aluminium, gallium, indium, thallium, bismuth

5. Which one of the following groups contains only elementd fioam anions?



@) hydrogen, lithium, sodium, potassium
(b) boron, aluminium, gallium, indium

(c) helium, neon, argon, krypton

(d) fluorine, chlorine, bromine, iodine

What is the molecular mass of géH, and how many moles are there in 1 g?

What amount (in moles) of copper is involved whdmd2y of crystalline CuS{BH,O
is consumed in a reaction?

Calculate the atomic masses of (a) silicon andtitbfrom the isotope information
provided below.

Isotope  Mass of isotope (a.m.u.) Relative abundance

(a) 2gj 27.97693 92.21%
g 28.97649 4.70%

0sj 29.97376 3.09%

(b) H25n 111.9048 0.97%
sn 113.9028 0.65%

1550 114.9033 0.36%
11%n 115.9017 14.53%

1gn 116.9030 7.68%
H83n 117.9016 24.22%

119 118.9033 8.58%
12050 119.9022 32.59%

1225 121.9034 4.63%

1295 123.9053 5.79%

Naturally occurring chlorine consists of two maotopes>°Cl and*’Cl with masses
34.969 and 36.966 a.m.u respectively. Use the atamss of chlorine of 35.453
g mol® to calculate the relative abundance of these $atpes.

Naturally occurring carbon consists of two mantopes “C and"*C with masses
12.000 (exactly) and 13.003 a.m.u respectively. theeatomic mass of carbon of
12.011 g mot to calculate the relative abundance of these sotpes.



