
Review of the Calculation of Absolute Uncertainty - Lab #1
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To evaluate the absolute uncertainty, eMHCl, for the final measured quantity, MHCl,
include all uncertainties associated with the measurements used to arrive at MHCl:

%eMHCl =  √(%eMTHAM
)2 + (%eVTHAM)2 + (%eVHCl)

2 (1)

We need %eMTHAM
, %eVTHAM, and %eVHCl to solve for %eMHCl in (1):

1. Determination of %eMTHAM
:

MTHAM = moles of THAM / Liter of de-ionized water =  nTHAM / VH2O

Since the determination of MTHAM requires a division, we determine %eTHAM in 
order to calculate the uncertainty in MTHAM:

%eMTHAM
=  √(%enTHAM

)2 + (%eVH2O)2

MHCl = MTHAM VTHAM / VHCl →    measure: MTHAM, VTHAM, and VHCl



%eVH2O = (eVH2O / VH2O) x 100

250 mL

%eMTHAM
=  √(%enTHAM

)2 + (%eVH2O)2

nTHAM = gTHAM  / molecular massTHAM

%enTHAM
=  √(%egTHAM

)2 + (%emolec. mass)2

mass of 
THAM

+0.12 mL

Harris, Table 2-3, p. 27

+0.0002 g

%egTHAM
= (egTHAM

/ gTHAM) x 100

2

See Harris, page 49, he calculates
absolute uncertainty for the
molecular mass of C2H4.  Look
up molecular formula of THAM
and calculate %emolec. mass for
THAM.
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2. Determination of %eVTHAM:

VHCl = Vfinal - Vinitial

%eVTHAM = (eVTHAM / VTHAM) x 100

50 mL

3. Determination of %eVHCl:

eVHCl
=  √(eVfinal

)2 + (eVinitial)
2

+0.05 mL

Harris, Table 2-4, p. 27

+0.05 mL for a 50 mL buret

Harris, Table 2-2, p. 26

%eVHCl = (eVHCl / VHCl) x 100



%eMHCl =  √(%eMTHAM
)2 + (%eVTHAM)2 + (%eVHCl)

2 (1)

4. Determination of eMHCl:  Substitute %eMTHAM
, %eVTHAM, and %eVHCl into (1)

%eMHCl = (eMHCl / MHCl) x 100                                                     (2)

Re-arrange (2) give eMHCl:

eMHCl = (%eMHCl) (MHCl) /100

5. Final Answer (whew!!):    MHCl + eMHCl

* Remember to hold at least extra significant figure through the calculations and
round off the Final Answer to obtain the correct number of significant figures.
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