DIMENSIONAL ANALYSIS

Dimensional Analysis:  A way to analyze and solve problems using the units, or dimensions, of the measurements.

**Sample Problem**


Your family is having its annual barbecue and the town park.  The local citizens got wind of it and want to join.  You have 800 people on the guest list.  Each slab of brisket serves 20.  The recipe requires four tablespoons of worcestshire sauce.  How much worcestshire sauce do you need for 800 servings?


First, Convert the known measurement of 800 servings to tablespoons.


Write a conversion factor that has the unit of the known in the denominator.

The known unit will cancel, resulting in an answer that has the unit of the unknown.

---Conversion Factor(   4 Tbsp. Worcestshire Sauce




20 servings

800 servings X  4 Tbsp. Worcestshire Sauce      =           160 Tbsp. Worcestshire 




20 Servings

***Now solve for how many cups of worcestshire sauce is needed.



16 Tablespoons = 1 Cup


160 Tbsp.   X    1 Cup        =   10 Cups




16 Tbsp.

***How many pounds of apples can you buy with $4.00 if the price of a pples is $1.39/lb.?  Solve using dimensional analysis



$4.00    X     1 lb. Apples   =    2.88 lb. Apples





   $1.39
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------Now, more complex

***What is 0.065 cm. in micrometers?



--Knowns:  Length = 0.065cm = 6.5 x 10-2  cm.




        102 cm = 1m




        1 m = 106 (m

---First, change centimeters to meters; then change meters to micrometers:



6.5 x 10.2 cm   X     1m  X   106  (m   =   6.5 x 102   (m





       102 cm        1m

***How many seconds are there in exactly one day?

1 day   X   24 hrs.    X    60 min.   X    60 seconds    = 8.6400 x 104 seconds


        day                hour
       min.

***The density of gold is 19.3 g/cm3.  What is the density of gold expressed in units of kg/m3?



103g = 1kg



106 cm3 = 1m3

19.3g   X   1 kg   X   106cm3    =   19.3  x  103 kg/m3
             1cm3         103g          1m3
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