CHEM 1002 Mock Final - ANSWERS
Part A
1. NaOCl + H2O  Na+ +OCl-
OCl- + H2O HOCl + OH-
HOCl is a weak acid,  the solution should be basic
2. Because d- orbital electrons reflect all wavelengths (as they can’t be excited &  can’t absorb any photons) they have a white colour.
3. *Can’t split molecule at a Carbon-Carbon bond because it’s too strong.
Combined by ester linkage, dicarbonic acid and ethanediol
4. Neutron/proton (N/Z) ratio is most stable at 1, those with higher ratios try to lower them while those with lower ratios try to higher them. 
 decay reduces neutrons and gains protons  reduces N/Z 

N/Z Pt =        N/Z Au = = 1.54  
5. a) Co2+   Lewis Acid (Because it’s a metal ion)
b) CO  Lewis Base (Because of lone pair of electrons on O)
c) CH4  Neither (Hydrocarbon)
d) SnCl4  Lewis Acid (Because of available d-orbital)
6. Mg acts as a sacrificial anode as it is higher on the activity series and corrodes before the Fe.
7. Since HOCl is a weak acid we want to add its salt for a buffer solution.   We add NaOCl. 
8. 

We know that: 
 is negative
 is negative
 For this to be spontaneous, T must be low. 
9. 
Because keq is large [products] > [reactants]
 Major species: CH3CO2H & H2O
Minor species: CH5OH & O2 
10. CsF + LiI  ?
Cs is bigger & more polarisable than Li   Harder than Li
F is smaller and less polarisable than I   Softer than I 
 CsF + LiI  CsI + LiF
11. Ag: Soft Acid
 (
Softer Base
)                         Cl               Higher pKsp = Lower Ksp = Lower Solubility
                         Br 
                         I
12. In an electron capture, an electron from the atom falls into the nucleus
 
When a new electron fills the place of the old electron it emits  Radiation which can be observed. 

Part B
1. a) C5H11NHCl  C5H11NH+ + Cl- 
C5H11NH + H2O  C5H11NH+ + OH- 
2.5 mol of C5H11NH+ 


 
 
69 x 10-12
11

 


b)  C5H11N +HCl   C5H11NH+ + Cl-
i     1.0mol  0.1mol  2.5mol 
c    -0.1        -0.1       +0.1
e    0.9mol  0mol     2.6mol

C C5H11N = 0.9mol/25L = 0.36M (Base)
C C5H11NH+ = 2.6mol/ 25L = 1.04M (Acid)

 
pH = 10.6

2. a) i. 

ii.  

iii. 

iv. 

v. 

b) mass before: 1.007852amu + 2.0190 amu 
mass after: 3.01603 amu
mass defect: -5.795 x 10-3 amu
m= -5.795 x 10-3 amu/He nucleus
       = -5.79 kg/mol

kJ/mol

c) t1/2 of C= 5730y
N= 15.1 s-1
No = 15.3 s-1








3. a) rate = k [I-]n[S2O82-]m
Order of [I-]


 First order

Order of [S2O82-]


 First order

 rate = k[I-][S2O82-]

b) 
k= 3.91 x 10-3 L/mol·s

c) 
k1= 0.0265 M-1s-1 @298 K
k2= 0.153 M-1s-1 @311K
R= 8.314 J/K·mol



4. a) potassium hexacyanoferrate (II)
b) tetraquaethylenediaminenickel(II) sulphate
c) tris(ethylenediamine)nickel(II) chloride
d) i. [Mo(NH3)6]Cl3
    ii. [Co(H2O)3F3]
   iii. K2[Cr(CO2)(CN)4]	
c) [Co(NH3)3(NO2)3]
Co = d7
Co3+ = d6 (remove s electrons first)

                                                   is large, electron won’t go to top before bottom is filled

                                                  Low spin, diamagnetic

Na2[MnCl4]
Mn= d5
Mn 2+= d5

     
                                              is small, electron go to top before bottom is filled

                                                  High spin, paramagnetic
K4[CrF6]
Cr= d4
Cr2+= d4

     
                                              is small, electron go to top before bottom is filled

                                                  High spin, paramagnetic
5. A=1.0m2
Thickness = 10.0m
t= 1h
= 19.3 g/cm3 
F= 96485 C/mol

Au3+ + 3e- Au







= 79 A

