Critical Thinking Review Problems








Name____________________

1) The diameter of a droplet of blood is measured to be 3.1 millimeters.  What is the diameter in microns?  Give your answer in scientific notation.

2) Convert 560,000 to scientific notation.

3) Convert .00000678 to scientific notation.

4) A 67 year old woman was found dead at the foot of her bed on her birthday.  How many seconds had she lived?

5) Convert 6.3 m to mm

6) The density of small, spherical shot particles is measured to determine whether or not they are made of lead.  The mean diameter of the shot is 2.1 mm and the mass of 100 shot is found to be 4.9 g.  Calculate the density of this material.  Density is mass per unit volume (Density = mass/volume).  If the accepted value for the density of lead is 11,300 kg/m3, does your calculation confirm the hypothesis that the shot is made of lead?  HINT:  V of a sphere = 4/3 r3.  
7) One simplified estimate for calculating time of death is that the body temperature lowers 0.8 oC for each hour after death.  Imagine you come upon a body that has been dead for 3 ½ hours.  Assuming that the original body temperature was 98.5 oF, what do you expect the body temperature to be in Celsius?  Be sure to work in consistent units!

8) The temperature of a corpse was found to be 96.3 oF.  How many hours do you think it has been since the time of death?  Use the estimate that the body temperature lowers 0.8oC per hour after death and assume that the original body temperature was 98.5 oF. 
9) The forensic report on a blood sample, taken from a driver of an automobile accident, indicates the following mass breakdown of components.

i. Red blood cells 135 mg

ii. White blood cells 86 mg

iii. Platelets 10 mg

iv. Other materials 32 mg

v. Alcohol 0.003 mg

If 0.08 % is the legal limit for driving under the influence, was the driver in this accident legally drunk?

10) A particular DNA analysis requires 1.0 μg of DNA to complete a successful test.  If 0.5 ng of DNA are in 1 mL of blood, how much blood would be required to complete the test?  HINT:  There are 109 nanograms (ng) in one gram.  Is this a realistic amount?
11) A man is found dead in a warehouse and is found to have been poisoned by a drug.  The drug's lethal dose is 10 mg per kg of weight in humans.  If the man weighed 220lbs how many grams of the drug would need to have been present to cause death?

12) The Drug Enforcement Agency seized a 200 kg shipment of cocaine that was meant to enter the U.S. in Miami.  They tested the purity in the lab and found that the drug was 34% cocaine.  How many grams of cocaine were there in the 200 kg shipment?
13) Cocaine is typically not 100% pure.  In fact, 55% of all cocaine seized in the U.S. in 1997 had residual benzene, a very toxic hydrocarbon.  If 563 cocaine samples were seized, how many of them had benzene?

14) Using the information from number 13) above, calculate the rate of cocaine contaminated with benzene per 100,000 samples seized.  

15) At a magnification of 40x, a student measured 43 ocular micrometer divisions per millimeter.  She also measured the width of a fiber to be 21 ocular micrometer divisions.  What is the width, in millimeters, of the fiber?  

16) During an autopsy, tissue samples are often taken for drug and pharmacological testing.  If kidney tissue is to be tested, 50 grams is needed for an accurate test.  How many pounds of kidney tissue are needed?

17) Graphing review:  Create a well-labeled pie chart on Excel that portrays the following data and attach the graph to the back of this assignment:

Fatal accidents in 1999



Percent (%)
Collisions between vehicles




48

Collisions with fixed objects




26

Collisions with pedestrians




12

Noncollisions






11


Collisions with bicycles, trains, animals or other

3
18) Improper driving accounts for 72.6% of all fatal vehicle accidents.  What is the rate of improper driving incidents per 100,000 fatal accidents.  
19) If the Automated Firearms Search System has 800,000 images of bullets and casings, and 11,000 of them have been linked to more than one crime, what percentage of the bullets and casings have been linked to more than one crime?

