CH1011

Tutorial 4 Answers
1.
Assign E or Z configurations to the following substituted alkenes.






Priorities


low

low





low
high



high

high





high
low



Z-alkene







E-alkene

2.
Draw structural  formulae for the following compounds:


(a) 3,4-diethyl-3-methyl-heptanal






(b) 3-isopropyl -2-methylhex-1-ene





3.
Provide IUPAC names for the following molecules:




N-ethyl-N-methylbutanamine

ethoxy propane  (or ethyl propyl ether)

4. 
A gas cylinder of  0.0500 m3 internal volume contained 2.600 kg of acetylene (C2H2). If the  
 
bursting disk in the cylinder was set to rupture at 100 atm. for safety reasons what is the 
 
maximum temperature (oC) that this cylinder may be used at? (assume ideal gas behaviour for 
 
acetylene).

MC2H2 
= (2 x 12.0) + (2 x 1.0) 

=
26.0 g mol-1
n C2H2 
= 2.600x103 g  / 26.0 g mol-1 
=
100 mol

p 
= 100 atm = 100 x 1.01 x 105 Pa

 
= 101 x 105 Pa

T 
= pV / n R

=
101 x 105 Pa x 0.0500 m3 / 100 mol x 8.31 Pa m3 K-1 mol-1

=  607.7 K



T (oC)
= 607.7 - 273

= 335 oC
5.  
What is the partial pressure of methane in a gas vessel of 5.00 m3 containing 16.0 g of methane 
 
(CH4) and 32.0 g of oxygen at 297.8K.

MCH4 
= (1 x  12.0) + (4 x 1.0)  
=  16.0 g mol-1
MO2
= (2 x 16.0)

= 32.0 g mol-1
nCH4
= 16.0 g/ 16.0 g mol-1
= 1.00 mol

nO2
= 32.0 g / 32.0 g mol-1 
= 1.00 mol

nTotal 
= nCH4 + nO2 

= 2.00 mol

XCH4
= nCH4 / nTotal

= 0.500

XO2
= nO2 / nTotal

= 0.500

pTotal
= nTotal R T / V

= 2.00 mol x 8.31 Pa m3 K-1mol-1 x 297.8 T / 5.00 m3 =  990 Pa

pCH4
= XCH4 x pTotal

= 0.500 x 990


= 495 Pa
6.   
Nitrobenzene freezes at 5.70oC and has a molal freezing point constant of 7.00 K kg solvent / 
 
mol solute.  Calculate the molecular weight of an unknown substance from the observation that a 
 
solution of 2.05 g of unknown dissolved in 40.0 g nitrobenzene freezes at 1.10oC.

(T  =  KF x m

m = molality of solute (mol / kg solvent)

( 5.7  -  1.1  =  7.00 x m
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Take molar mass of unknown as M g mol-1
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( M   =  78 g mol-1
( Mol wt  =  78

7.   
Explain what you understand by the terms “osmosis”, “osmotic pressure”.


Osmosis is the diffusion of a solvent through a semi-permeable membrane from a region of high solvent concentration to one of lower solvent concentration.

Osmotic Pressure () is the pressure associated with the process of osmosis  = [solute]RT.  
It can be defined as the magnitude of the pressure that must be applied to the system (on the side of the membrane containing the lowest solvent concentration) which just prevents osmosis from occurring.
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