
PCS106-Physics for the Health Sciences 

Using MasteringPhysics, Numbers and Orders of Magnitude 

 

***FIGURES ARE NOT INCLUDED AND VALUES MAY/MAY BE THE 

SAME*** 

 

Assignment #1 

 

Question 1 of 10: 

Part A: 

How many squares are in this 2 by 2 grid (Figure 1) ? Note that the figure link lets you 

know that a figure goes along with this part. This figure is available to the left. 

Answer: 5 

 

Part B: 

What is the magic number? (Figure 2) 

Note that there is a figure also associated with this part. However, the figure for Part A 

may still be visible on the left. To view the figure associated with Part B, click on the 

figure link. A new figure should appear on the left. 

Answer: 60 

 

Part C: 

Multiple-choice questions have a special grading rule determined by your instructor. 

Assume that your instructor has decided to grade these questions in the following way: If 

you submit an incorrect answer to a multiple-choice question with  options, you will 

lose  of the credit for that question. Just like the similar multiple-choice 

penalty on most standardized tests, this rule is necessary to prevent random guessing. 

If a multiple-choice question has five answer choices and you submit one wrong answer 

before getting the question correct, how much credit will you lose for that part of the 

question? 

Answer: 25% 

 

Question 2 of 10: 

 

Part A 
For most answers, you will simply enter your numeric answer directly into the space 

provided to the right of the equal sign. Answer the following question by typing the 

numeric answer into the answer box. 

If you have a gross of items, you have 144 items. If you buy a gross of eggs, how many 

dozen eggs do you have? 

Answer: 12 

 

Part B 
When entering large numbers in the answer box, do not use commas. For example, enter 

1276400 for the number 1,276,400. Do not enter 1,276,400. If you accidentally enter 



commas, you will get a message that your answer has the wrong number of terms. 

Answer the following question by typing the numeric answer into the answer box. 

What is the sum of 9260 and 3240? 

Answer: 12500 

 

Part C 
Practice entering numbers in scientific notation by entering the diameter of a hydrogen 

atom in its ground state, , into the answer box. 

Answer: 10.6 (shift 8) 10 (shift 6) -11 

 

Part D 
If you are asked to provide a set of two or more numeric answers, separate them with 

commas. For example, to provide the year that Sputnik (the first satellite to be sent into 

orbit around the Earth) was launched and the year humans first walked on the Moon, you 

would enter 1957,1969 in the answer box. A rectangle has a length of 5.50 m and a width 

of 12.0 m. What are the perimeter and area of this rectangle? 

Answer: 35.0,66.0 

 

Question 3 of 10: 

 

Part A 
Answer the following question by entering the numeric value with appropriate units. 

If the length of one side of a square is 12.0 , what is the perimeter of the square? 

Answer: 48 m 

 

Part B 
When numbers are very small or very large, it is convenient to either express the value in 

scientific notation and/or by using a prefix with the unit. A pain-relieving pill has a mass 

of 0.005 . Express the pill’s mass in grams using scientific notation or in milligrams. 

Answer: 5 (shift 8) 10 (shift 6) -3 g 

 

Part C 
You can also enter units that are combinations of other units. Keep in mind that you have 

to indicate the multiplication of units explicitly either with a multiplication dot or a dash. 

You can add a multiplication dot by selecting the dot  from the symbol  

menu. 

The weight of an object is the product of its mass, , and the acceleration of gravity,  

(where ). If an object’s mass is , what is its weight? 

Answer: 98 kg(shift 8) m / s (shift 6) 2 

 

Part D 
You can enter units that are combinations of units with prefixes. However, you must 



maintain the same unit system given in the problem. For example, this question uses the 

SI unit system. Therefore an answer in U.S. customary units, such as miles per hour 

would not be accepted as correct. A car traveling with constant speed travels 150  in 

two hours. What is the speed of the car? 

Answer: 75 km/h 

 

Part E 
You can enter compound units that are combinations of other units that are multiplied 

together. To enter the  explicitly, type (shift + 8) on the keyboard, or use the template in 

the Symbols  menu. Torque can be calculated by multiplying the force ( ) 

applied at  to the lever arm at a distance ( ) from the pivot point (point of rotation), 

the compound SI unit for the torque is . If the force (at  to the lever arm) 

applied is  and it is applied at  from the pivot point (point of rotation), what 

is the torque on the lever? 

Answer: 30 N (shift 8) m 

 

Question 4 of 10: 

 

Part A 

Suppose you are asked to find the area of a rectangle that is 2.1-  wide by 5.6-  

long. Your calculator answer would be 11.76  . Now suppose you are asked to enter 

the answer to two significant figures. (Note that if you do not round your answer to two 

significant figures, your answer will fall outside of the grading tolerance and be graded as 

incorrect.) 

Answer: 12 cm(shift 6) 2 

 

Part B 
What value should you use as the area of the base when calculating the answer to Part C?  

Answer: 11.76 cm^2  

 

Part C 
Using the correct answer from Part B, calculate the volume of a rectangular prism with a 

length of 5.6 , a width of 2.1 , and a height of 6.6 . 

Answer: 78 cm (shift 6) 3 

 

Part D 
Would an answer that generated the response below be considered correct and give you 

full credit? 

Answer: Yes 

 

Question 5 of 10: 



Part A 
Similar to what you see in your textbook, you can generally omit the multiplication 

symbol as you answer questions online, except when the symbol is needed to make your 

meaning clear. For example,  is not the same as . When you need to be 

explicit, type * (Shift + 8) to insert the multiplication operator. You will see a 

multiplication dot ( ) appear in the answer box. Do not use the symbol . For example, 

for the expression , typing m  a would be correct, but mxa would be incorrect. 

Enter the expression . 

Answer: m (shift 8) a 

 

Part B 

Enter the expression , where  is the lowercase Greek letter theta. 

Answer: Must be done through formatting template. 

2 (shift8) cos (shift 6) 2 (theta symbol) -1 

 

Part C 

Enter the expression , where  is the inverse sine function. 

Answer: Must be done through formatting template. 

a(shift 8) sin (x) + 15 

 

Part D 

Enter the expression , where  is the uppercase Greek letter Delta. 

Answer: Must be done through formatting template. 

 

Part E 

Enter the expression , where  is N-naught (an N with a subscript zero) and  

is the lowercase Greek letter lambda. 

Answer: Must be done through formatting template. 

 

Question 6 of 10: 

 

Part A 
Each of these geometric shapes has a different number of sides. Arrange the shapes in 

order from the shape with the greatest number of sides to the shape with the fewest 

number of sides. 

Answer: Octagon, hexagon, pentagon, square and rectangle together, triangle 

 

Question 7 of 10: 



Part A 
You are starting a new item and after reading the first part you realize you have no idea 

how to go about answering it. What should you do? 

Answer: Use the available hints. 

 

Part B 
You have been working on an item for a while and after a few missteps you've come up 

with an answer. However, there is one particular thing that you're not 100  sure of. 

What should you do? 

Answer: Check off the following:  

Submit your answer and then adjust it according to any feedback you receive. Check for any 

hints that address the part of the calculation you're unsure about. Return to the question after 

you've spoken with an instructor or classmate. 

 

Part C 
You've just solved a problem and the answer is the mass of an electron, 

. How would you enter this number into the answer box? 

Answer: 9.11 x 10^-31 kg  

 

Part D 
A friend in your class tells you that she never uses hints when doing her Mastering 

homework. She says that she finds the hints helpful, but when the hint asks another question 

it increases the chance that her score on the problem will go down. She feels like it isn't 

worth the risk. You reassure her that there is nothing to fear about opening a hint that asks a 

question. Which of the following are good reasons for your friend not to worry? 

Answer: Check off the following: The only way to lose additional partial credit on a hint is 

by using the "give up" button or entering incorrect answers. Leaving the question blank will 

not cost you any credit. Getting the correct answer to the question in a hint actually gives you 

some partial credit, even if you still can't answer the original question. As an incentive for 

thinking hard about the problem, your instructor may choose to apply a small hint penalty, 

but this penalty is the same whether the hint simply gives information or asks another 

question.  

 

Question 8 of 10: 

The age of the universe is around . A top quark has a 

lifetime of roughly . Writing numbers out with all 

these zeros is not very convenient. Such quantities are usually written as powers of 10. The 

age of the universe can be written as  and the lifetime of a top quark as . 

Note that  means the number you would get by multiplying 10 times 10 times 10... a 

total of 17 times. This number, as you can see above, would be a one followed by seventeen 

 



zeros. Similarly,  is the result of multiplying 0.1 (or 1/10) times itself 24 times. As 

seen above, this is written as 23 zeros after the decimal point followed by a one. 

 

Part A 
How many top quark lifetimes have there been in the history of the universe (i.e., what is the 

age of the universe divided by the lifetime of a top quark)? Note that these powers of 10 

follow the same rules that any exponents would follow.  

Answer: 1.00 x 10^41  

 

Part B 

Compute . 

Answer: 6.48×10^11 

 

Part C 

Compute . 

Answer: 6.36×10^13 

 

Part D 

Suppose that a certain fortunate person has a net worth of $76.0 billion ($ ). If 

his stock has a good year and gains $3.20 billion ( ) in value, what is his new net 

worth? 

Answer: 7.92×10^10 $ 

 

Part E 
Suppose that this individual now decides to give one-eighth of a percent of his new net worth 

to charity. How many dollars are given to charity? 

Answer: 9.90 x10^7 $ 

 

Question 9 of 10: 

 

What is the total mass of all the people on earth? 

It is impossible, of course, to give an accurate answer to this question. However, it is quite 

possible to find the order of magnitude of the answer. All one needs to do is to use some 

common sense and, possibly, search for relevant reference information. The calculation can 

proceed as follows: 

There are about  people on earth. An average adult male weighs, say, 75 ; an 

average adult female weighs about 60 , and an average child will weigh considerably less 

than 60 . Figuring roughly one child per adult, we can reasonably say that an average 

 

 

 



person's mass is about 50 , which gives the total mass of all humans on our planet as 

. Of course, we may be off in our estimates of the average 

mass or number of people. Although it would be unreasonable to say that we know the total 

mass is , we can be reasonably sure that we have the correct order of 

magnitude; that is, we have the correct exponent to which the number 10 is raised. 

In each of the following problems, you will be asked to make similar estimates. 

 

Part A 
If the entire population of the United States forms a human chain by holding hands, how 

many times can such a chain be wrapped around the earth's equator? 

Answer: 7 

 

Part B 
How many times does your heart beat during your lifetime? 

Answer: 9 

 

Question 10 of 10: 

 

Part A 

To seven significant figures, the mass of a proton is . Which of the 

following choices demonstrates correct rounding? 

Answer: 1.67 x 10^-27 kg 

 

Part B 

To eight significant figures, Avogadro's constant is . Which of 

the following choices demonstrates correct rounding? 

Answer: Check them all off: 6.022 x 10^23 mol^-1, 6.0 x 10^23 mol^-1, 6.02214 x 10^23 

mol^-1  

 

 

   

 

 

 

 


