Learning Exercises for 5.1
1. How can the following computations be done mentally using the distributive property? Write out your solutions.
	a.  43   9 =387
	b.  23  98  +  23  2=2254+46=2300
	c. 72  30  =
	d. 151.20 =18

2. Tell how you could mentally compute each.
a)365+40+35=440
b)756-28=728
c)2391+431-1391=1431
d)499-49=450
e)124*25=3100
f)42.15-29.95=12.2
g)44*25=1100
h)0.75*88=66
i)8*32=256

3.  Compute each of the following mentally.
a)60*(25/100)=60*0.25=15
b)78*(10/100)=78*0.10=7.8
c)15*(30/100)=15*0.30=4.5
d)710*(80/100)=710*0.80=568
e)40*(15/100)=40*0.15=6
f)57*(100/100)=57*1=57
g)40*(125/100)=40*1.25=50
h)64*(5/100)=64*0.05=3.2
i)60*(3.5/100)=60*0.035=2.1

4. Compute each of the following mentally.
	a. 24 is 20% of what number?      b. 38 is 10% of what number?
	c. 89 is 100% of what number?    d. 50 is 125% of what number?

a) x*0.20=24
x=24/0.20=120
b)x*0.10=38
x=38/0.10=380
c)x*1=89,x=89
d)x*1.25=50
x=50/1.25=40
 (
#5 is easier than it first seems. Draw in diagonals so that the hexagon shows six triangles. 120% is 6/5, and 5/5 would be five of the triangles.
)5.	The figure shown below is 120% of a smaller figure. Can you show 20% of the smaller figure?  Shade 100% of the smaller figure.
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2.	You buy 62 tablets at 76¢ each. You want to estimate the price before you get to the cash register to make certain you have enough money with you. Do you estimate differently than in Exercise 1? Discuss times when an estimate should be an overestimate, and times when an underestimate is preferable.
	62*76¢=4712¢
	0.76*62=47.12
	It is overestimate.

3. Which is greater (without calculating): 0.21  84.63 or 84.63 ÷ 0.21? Explain your answer. 
The first would be less than 84.63, and the second would be more than 84.63
6.	Estimate the following products using whatever strategies you prefer.

a.	49  890 =50 x 900=45000

b. 25  76 =25x80=2000

c. 16  650=(10 x650)=(6x650)=6500+3900=6500+4000=10500

d.	341  6121 =350 x 6000= (35x6) x 10000=2100000

e. 3  532=3x530=190
7.	Explain how you would estimate the cost of the following items with the discounts indicated.
a.	a dress marked $49.99 at a 25% discount
49.99-0.25x49.99=50-0.25x50=50-12.5=$37.5
b.	a CD marked $16.99 at 15% off
16.99-0.15x16.99=17-0.25x17=17-4.25=$12.75
c.	a blouse at 75% off the $18.99 clearance price
18.99-0.75x18.99=19.075x19=19-14.25=$4.75
d.	a suit at 60% off the already marked-down price of $109.99
109.99-0.6x109.99=110-66=$44
8.	Use your “close to” knowledge to estimate the following. The first one is done for you.
a.	0.49  102 is about of half of 100, or 50=49.98
b.	32% of 12=3.84
c.	94% of 500=470
d.	0.52  789=410.28
e.	23% of 81=18.63
f.	35% of 22=7.7
g.	76% of $210=$159.6

[bookmark: _Toc518377670][bookmark: _Toc518635864]Learning Exercises for Section 5.3
1.	Think of a personal referent that will give you a feel for each of the following distances:
a. 3 miles	b. 30 miles	c. 300 miles
d. 3000 miles	e. 30,000 miles
a) 3 miles - my home to college distance.
b) 30 miles - my house to my uncle's house distance.
c) 300 miles - my house to my neighbor state.
d) 3000 miles - India to Romania
e) 30000 miles - earth's circumference and a bit more

2.	How long would it take you to travel each of the distances in Exercise 1, if you were to drive your car?
So, the average speed of my car is about 60 miles per hour.
so,
a) 3 miles -> 3/60 = 0.1hours.
b) 30 miles -> 30/60 = 0.5 hours.
c) 300 miles -> 300/60 = 5 hours.
d) 3000 miles -> 3000/60 = 50 hours.
e) 30000 miles -> 30000/60 = 500 hours.

3.	Find personal benchmarks for at least five large numbers (groups) of people. For example, you might say that 1000 people is about the number of students that attended your high school; your university has about 25,000 students; the city you live in has a population of about half a million people, and so on. (These are estimates of numerosity.)
		Do the same thing for amounts of money. For example, my car is worth about $10,000; the salary of a beginning teacher in my city is about $35,000; the average price of a home in my city is $250,000, and so on. But find your own!
a) My computer is worth about $500.
b) Average bike price everyone has in my area is about $3000
c) Average salary of a student after college is about $10000
d) Average college fees is about $1500
e) Average corruption happens is about $5000000
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1.  a. What is (6.12  104 )     (3  102 )?  
[image: ] [image: ] [image: ]   =18.36x106


	b. What is (6.12  104 )  ÷   (3  102 )?  
	[image: ] [image: ] [image: ] [image: ]=2.04x102


	c. What is (6.12  102 )  ÷   (3  104 )? 
[image: ] [image: ] [image: ] [image: ] =2.04x10-2




2.  Why is (3  104 )      (4  106 )  not 12 1010 in scientific notation?
First 3 x 4 = 12
Next add exponents, 4 + 6 = 10
Result is 12 x1010
Rewrite in standard form, 1.2 x109


3.  a.   Write 45,000,000  220,000,000,000 in scientific notation, then compute and be sure the answer is in scientific notation.  
[image: ]
	b.   Do the same for 6,900,000 ÷ 23,000,000,000.
[image: ]  
	c.    Do the same for 0.0000000000056 ÷ 70,000.
[image: ]
	d.    Do the same for 0.0084 ÷ 0.000004.
[image: ]
4.  a. Write 1.5 billion in scientific notation. 
[image: ]
	b. Write 4.27 trillion in scientific notation.
[image: ]


5.  Find (3.14  106) + (2.315  104).  Write a sentence about the role of scientific notation in addition and subtraction.
First 3.14 x 2.315 = 7.2691
Next add exponents, 6 + 10 = 10
Result is 7.2691 x1010
Rewrite in standard form, 7.27 x1010
6.  Experiment with scientific notation on a scientific calculator.  Where does the power of ten appear on the calculator?  Do the computations in Exercises 1, 3, and 5 using a scientific calculator.  Think about how to enter and read the numbers. 
1. Enter the number M on the calculator. 
2. Hit the multiplication button. 
3. Enter the number 10. 
4. Hit the exponent button. This button varies on different calculators, but it will be something like xy, ax, exp, or ^. 
5. Enter the number N on the calculator. 
6. Hit the 'enter' button. 

7.  Choose some number to be n, and then find 2n; 2n; n2; 10n.  As n gets larger, describe how the results change in each case.  Does the result grow faster when n  is an exponent, or when it is a base?
	No power function increase more rapidly than an exponential function with a base greater than 1. This is because the value of the function increases exponentially by the bases value.
8.  How long is 1 billion seconds in hours?  In days?  In years?
1 Billion seconds = 277777.8 hours
1 Billion seconds = 11574.1 Days
1 Billion seconds = 31.7 years.
9.  A googol is 10100 . Have you ever heard this term used? If so, where?

Googol=10100=
Googol. A large number. A “1” followed by one hundred zeros

[bookmark: _Toc489582658][bookmark: _Toc489861814]10.  Not all large numbers are commonly expressed in scientific notation. Computer memory is expressed in powers of two. A kilobyte is 210 (kilo means 1000, and 210 = 1024);  a megabyte is 220; a gigabyte is 230.  Which of these is close to 1 billion?
	a gigabyte is 230
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