Practice problems for thermodynamics kE"T

1) The dissociation of acetic acid has an equilibrium constant of 1.75 x 10-3 at 25°C. What is the
standard free energy change for this process at 25 °C?
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2) The standard free energy change for the dissociation of benzoic acid is 23.97 kJ/mol. What is the
equilibrium constant at 25 °C?
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3y The standard free energy change for the dissociation of benzoic acid is 23.97 kJ/mol. What is the
- free energy change at 25 °C if the concentration of benzoic acid is 0.105 M, the concentration of

the benzoate ion is 1.05 x 10-6 M, and the pH is 6.903? ¢4 Ha CcooN A (‘6“5 o0 4 1
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4) The conversion of glucose-1-phosphate to glucose-6-phosphate by the enzyme
phosphoglucomutase has a standard free energy change of -7.60 k]/mol. Calculate the
equilibrium constant for this reaction at 25°C.

Y N



5) Acetic acid dissociates in water according to the following equation:
CH3COOH — CH3COO~ + Ht

At equilibrium, the pH was found to be 3.377, [CH3COO"] = 4.20 x 102 uM and [CH3COOH] =
10.0 mM. What are AG® and AG at 25 °C?
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6) In an E. coli cell, the concentrations of ATP, ADP and inorganic phosphate might be 7.90 mM,
1.04 mM and 7.9 mM, respectively. Given that the hydrolysis of ATDP has a standard free energy
change taken at pH 7.0 (AG®") of -30.0 k]/mol, what is the standard free energy change, AG®, for

this hydrolysis reaction (pH 0)? Calculate the free energy change, AG, for this reaction in the cell
at 37.0 °C and buftered at pH 7.0.
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The hydrolysis of ATP: L/"
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ATP4- + HoO — ADP3- 4+ HPOg44-+ H*
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7) What is the biochemical significance of the equation ASynijv = ASsys + ASsurr?

DS, = WMUST BE pecmut Fer A FROCESS TO

28 aPLnTAN €0U S

ﬂc’e«g = ErOCHEMILAL SwiTEMES ARE MORE GRDEREDN

[THAM  THE ENVIRONMEMNT THEY ARoSE FiEon

D542 ™ MUsT THEREFORE BE POSmuE & HAVE 4
LARCER. MAGATUDE THAN Aﬁsﬁ , MoprE
DisogDElz. WAS INTRLDOCED Tp THE SuR BOUNONG S

THAN OENDER wAS (NTRODULED To THE S STEM,

MEML‘”J Dicopnel INGZEASES (ﬁﬁmu ‘753

Allorw s Foz THE FORMATION 6F ZomtPLEX q,
ORDERED SYSEEMS NECessher fo@ LIFE.



	Untitled-1
	Untitled-2
	Untitled-3

