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1.
Calculate the mole fraction of solute and the mole fraction of solvent in a 31.2% (w/w) aqueous solution of sucrose (Mr = 342 Da).





(5)

2.
A tired student was asked to make up a buffer using acetic acid (pKa = 4.74).

(a)
Calculate the pH of the solution he should have made up that entailed mixing 500 mL of 0.2 M acetic acid with 500 mL of 0.1 M NaOH.



(4)

(b)
Since the student was not himself, he misread his instructions and mistakenly made up the buffer by mixing 500 mL of 0.1 M acetic acid with 500 mL of 0.2 M NaOH.  Calculate the pH of the resulting solution (note: pH = 14 – pOH).

(5)

(c) Could the solution made by the student, in part (b), function as a buffer at that pH?










(1)

3.
In a Sephadex gel filtration experiment you determined the myoglobin concentration after reaction with the Folin-Lowry reagent.  This solution was placed in a glass (or plastic) cuvette and its absorbance read in a spectrophotometer.  In a different experiment involving the extraction of DNA from calf thymus, the DNA concentration was determined using a silica (aka quartz) cuvette, and reading the absorbance in another spectrophotometer.

(a) Why was a silica cuvette used in the calf thymus experiment to determine the DNA concentration?








(2)

(b) Why was a glass (or plastic) cuvette used in the Sephadex gel filtration experiment to determine the concentration of myoglobin?




(2)

4.
What structures in a protein molecule are responsible for producing the colour reactions with the following reagents?

(a) Biuret reagent








(1)

(b) Folin-Lowry reagent







(3)

5.
Protein is sometimes estimated by an absorbance measurement at its absorbance maximum (280 nm).  Biological materials often contain nucleic acids that absorb strongly at 280 nm and even more strongly at 260 nm.

(a) How can you guestimate (obtain a rough idea) the amount of protein that is contaminating your DNA sample, from light absorbance data?


(2)

(b) Which 3 amino acids in proteins contribute significantly to the 280 nm absorbance peak?









(4)

6.
A 0.1 M solution of a compound X (molecular weight = 160) has an absorbance of 0.2 at 540 nm.  What is the concentration in % (w/v) of an unknown of this compound if the unknown has an absorbance of 0.3 at 540 nm? (choose the best answer)

(a) 0.04

(b) 0.25

(c) 2.4

(d) 4.0

(e) 24.0









(2)

7.
Biuret reagent was prepared by mixing the constituents in the following order:

1. CuSO4
2. H2O

3. Na, K tartrate

4. NaOH

(a)
Would you expect this reagent to be usable for a protein determination?

(b)
Why?








(2)

8.
In the Cu-Biuret, respectively Cu-peptide complex, which ligand would you assign to co-ordinate with Cu2+?   Try to devise a structural formula for the complex. 

(3)

9.
A bovine serum albumin standard solution, 0.1 mg/ml, gives the following results in the Biuret method for protein determination:

	mL BSA
	0
	0.05
	0.1
	0.2
	0.3

	A540
	0
	0.102
	0.199
	0.401
	0.595


The absorbance at 540 nm of a 1:50 dilution of an unknown protein sample is as follows:

0.1 mL of the unknown protein solution gives an absorbance of 0.059.

Calculate the concentration of the unknown protein solution. Use graph paper if desired.











(5)

10.
Consider 4 proteins, with characteristics as follows:

Protein
subunit molecular weight
native molecular weight
A
    15,000
  

 60,000
B
    40,000
    

40,000
C
    30,000
    

30,000
D
    25,000
    

50,000

(a)  After polyacrylamide gel electrophoresis in sodium dodecyl sulfate (SDS-PAGE) of a mixture of the 4 proteins, and staining of the gel, which protein would show the lowest mobility band (the band that had moved the slowest) on the gel?




(2)

(b) Under native (nondenaturing) conditions, which protein would elute LAST from a gel filtration (molecular sieve) column?






(2)
11.
1mg of peptide yielded 3(mole of darsyl valine after terminal group analysis.

a) Calculate the molecular mass of the peptide.




(2)

b) How many amino acids are present in the peptide (MW of a amino acid is 110 amu).











(1)

12.
A peptide contains the following three amino acids (Met, Val, Leu). Terminal group analysis revealed the presence of Val. CNBr cleavage had no effect on the peptide. Deduce the amino acid sequence of this peptide.




(4)
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