REB, The Course
Class 6 Practice Assignment Calculations

Equation numbers correspond to Class 6 Practice Assignment Solution

Rate expressions for the mechanistic steps:
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Rate expression for the non-elementary reaction:
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Bodenstein steady-state approximations:
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Conservation of enzyme:
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Substitution of equations ((5) through (7) into equations (8), (10), and (11) yields

equations (A) - (C).
rp=ky s [E-P] — ky, [E][P]
0=ky [E][S| — Ky, |E-S| — ks s |E-S]
0= ks ;|E-S| — ky s [E-P] + ky , [E][P]

Solving equation (B) yields equation (D).
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Solving equation (C) yields equation (E).
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Substitution of equation (D) into equation (E) leads to equation (F).
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Substitution of equations (D) and (F) into equation (12) leads to an expression for the

concentration of E.
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Substitution of equation (13) into equation (F) yields an expression for the concentration
of E-P.

ky rk3 ¢ [S] + &y, <k2,r + ks,f> [P] ky ¢ <k2,r + ks,f> Ey
[E-P] =

ka.s <k2,r + k3,f> ks (kz,r + ks, f> +hy <k3, s k4,f> N

i (Ko + ks ) [P)



Kotk 1o [S] + ki (Ko + K ) Eo [P
[E-P] = (14)

kg (ko + ks g) + Ko (Ko + ) [S]

+k4,r <k2,r + k3,f> [P]

Substitution of equations (13) and (14) in equation (A) leads to an acceptable form of

the rate expression.
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