CHEM1901/3 Problem Sheet 1 (Week 1)

1
liquid mercury element ice molecular compound
neon gas element liquid nitrogen element
milk mixture copper pipe element
blood mixture ar mixture
gaseous CO, molecular compound | gaseous oxygen element
solid sodium element brass mixture
2. 2%‘(L)Th : the number of neutrons is 234 — 90 = 144.
3. 0%, F and Ne have exactly 10 electrons.
o* Atomic number 8 - -2 anion has 10e
He Atomic number 2> 2€
Ar Atomic number 18 2> 18¢
F Atomic number 9 - -1 anion has 10e
Sr Atomic number 38> 38¢e
S Atomic number 16 - -2 anion has 18e
ClI~ Atomic number 17 - -1 anion has 18e
O Atomic number 8-> 8¢
F Atomic number 9> 9¢
Ne Atomic number 10> 10e
4. (c) chromium, manganese, iron, cobalt, nickel
5. (d)  fluorine, chlorine, bromine, iodine
6. Molecular mass of CHNH3:
12.01 (C) + 3x 1.01 (H) + 14.01 (N) + % 1.01 (H) = 31.06 g mdl
Number of moles in 1 g:
number of moles = mass / molar mass = 1/ 31.0®:83 mol
Note that the question asks for the number of moles1 1 g. Since this mass is
given to only one significant figure, so is the amger.
7. Molar mass of CuSQBH.O0:

63.55 (Cu) + 32.07 (S) + % 16.00 (O) + 5¢ [2 x 1.01 (H) + 16.00 (O)]




=249.72 g mot
Number of moles in 24.9 g of CuS©5H,0:
number of moles = mass / molar mass = 24.9 / 243 = 0.100 mol.
1 mol of CuSQ[EH,0 contains 1 mol of copper so,
number of moles of copper = 0.100 mol
Note that the question gave the mass as 24.9 g e significant figures. The
answer reflects this. The trailing zeros in 0.100mply that the number is known

to three significant figures.

8. The relative atomic mass of an element is the weitgd average of the masses of
its isotopes.

@ Silicon:

. 9221) | 28976402 4 20.973%6>°
100 100 100

=(25.80)+ (1.36} (0.926% 28.09 gm_c}l

The numbers in brackets are given to four, three ath three significant
figures respectively since this is the precision dhe relative abundances in
the question. When these are added, the answer isepise to the second
decimal place as this is where the point at whichaeh term is known

precisely.
b Tin:
111.9048x 227 + [ 113, 9028— 1149083239 + 115.9@}ﬁ5
100 100
116. 903&@ 117.90162%2+[ 118908322+ 110 9@22£3
100 100 100
121.9034 2% 4 123.005% > "2
100 100

= (1.09)+ (0.74% (0.414) (16.84) (8.98) (28.56)10(2)+ (39.08% (5.64} (7.17W 118.71 gmdl

The numbers in brackets are given to the same numbef significant figures as the
precision of the relative abundances in the questio When these are added, the answer
is precise to the second decimal place as this iheve the point at which each term is
known precisely.

9. Let the relative abundances of°Cl and 3'Cl be a%and b% respectively. Using
the approach in Q8



10.

34,0602 | +[ 36.966—> |= 35.453gnich
100 100
If these are the only two isotopes thea + b = 100 orb = 100 —a so,

= 35.453gmol

34,962 | +[ 36.966 190" 2
100
Solving this givesa = 75.764% andb = 24.236%.

Let the relative abundances of*C and **C bea% and b% respectively. If these
are the only two isotopes themm + b = 100 orb = 100 —a so,

100 ; aj =12.011gmol 1

(12.ooo>< i) + (13.003x
100

Solving this givesa = 98.903% andb = 1.097%.



