3-4-5 Parallelograms, Trapezoids and Triangles

[image: image1.wmf]64 

cm

 

36 cm

 

100 cm

 


A parallelogram has two sets of parallel lines.  The perimeter is the lengths of the four sides added.

P=2b+2s where b is base and s is the slanted height.  Notice  the 12 feet is not needed to find perimeter.

P=2(17)+2(13)=34+26=60 feet.

The formula for area is A=bh where b is the base and h is the height. A=(17)(12)=204 ft2.
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To see the formula visually, cut the end triangle off and move it to the other side as in figure 3.4  The resulting rectangle has the same area as the parallelogram.  To find the area of a rectangle multiply the base times the height.

Practice:  Find the area and perimeter of the following.

	a)  
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Trapezoids have one set of parallel lines and one set of lines that are not parallel.
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figure 3.4

 

The parallel lines are the bases. The height is perpendicular between the bases. 

The slant heights may be the same or they may be different.

To find the perimeter, add all four sides. 

P= b1+b2+s1+s2
To see how the formula for area works, visualize two of the same trapezoids put together as shown.  Notice a parallelogram with twice the area of the desired trapezoid. The area of the trapezoid is ½ the area of the parallelogram with height the same as that of the trapezoid, and a base that is the sum of the two bases of the trapezoid.
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	Example:

Fill in the formula.

Parenthesis first.

Get common denominators.

Add.

Make fractions improper.

Multiply numerators and denominators.

Simplify
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Practice:  Find the area of the following.
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b)
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	Triangles
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Equilateral triangles have three equal sides and three equal angles.
	Right triangle has one right angle.[image: image38.wmf]  They can be isosceles or scalene.
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Isosceles triangles have two equal sides and two equal angles.
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All angle are less than ninety degrees in acute triangles.
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Scalene triangles have three different length sides.
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Obtuse triangles have one angle greater than ninety degrees.




To find the perimeter of a triangle add all three sides. P= a+b+c where a, b and c are the lengths of the sides.

The area of a triangle is A= ½ bh where b is the base and h is the height perpendicular to the base.

To illustrate why the area formula works, make a parallelogram out of two identical triangles.

The height and base of the parallelogram is the same as that of the triangle. The area of the parallelogram is base times height and is twice the desired area of the triangle.
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The area of the triangle is half the area of the parallelogram.  A=bh=(2)(5)=10cm2 so the area of the triangle is 5cm2
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A=½bh =½(0.8)(1.2)=0.48 in2 The height must be perpendicular to the base.  A=½(4)(3 ¾)=7 ½ in2
Practice: Find the area of the following

	c)
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Practice: Use a centimeter ruler to measure each side and the perpendicular height of these shapes to find the area and perimeter. 

	d)
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The line is 4.2 cm. Start the ruler at zero. The tiny spaces between the larger numbered lines are millimeters.  They are one tenth of a centimeter. Notice the line is 4 whole centimeters and two tenths of centimeter.

3-4-6 Triangles and Parallelograms with Algebra

Practice: Use the formulas to find the dimensions. Draw the picture.

	Triangle

Area A= ½ bh

Perimeter P= a+b+c
where b is the base and h is the perpendicular height. a,b and c are the lengths of the sides.


	
	Parallelogram

Area A=bh

Perimeter P= 2b+2s 

where b is the base and s is the slant height. h is the perpendicular height.
	
	Trapezoid

Area A= ½ h(b1 + b2)

Perimeter P=s1+s2+b1+b2

where h is height, s1, and s2 are the slant heights, and b1, b2 are the bases.



	a)  A triangle on a quilt has a perimeter of 6 2/3 inches. Two sides measure 1 ½ and 3 inches.  What is the measure of the third side?


	
	Also on the quilt is a parallelogram with perimeter 42 cm and slant height 9cm.  What is the length of the base?
	
	The perimeter of a trapezoid with equal slant heights is 500 cm.  The bases are 125 cm. and 210 cm. What is the slant height?

	b)  The area of a triangle with a base of 16 cm is 45 cm2.  What is the perpendicular height?


	
	The area of the parallelogram above is 84 cm2.   What is the perpendicular height?
	
	The area of the trapezoid above is 11725 cm2.  What is the perpendicular height?

	c) The perimeter of a triangle is 14 2/3 in. One side is 5 1/3 and the other is 3 ¼ in. What is the length of the other side?
	
	The height of a parallelogram is 3 ¾ in.  The area is 15 ½ sqin. What is the length of the base?


	
	The perimeter of a trapezoid is      20 3/8 in.  The slant sides are equal and are 4 2/5 in each.  One base is 7 inches.  What is the length of the other base?



	d)  The area of a triangle is 14 2/3 sqin.  If the height is  5 ½ in what is the length of the base?


	
	A parallelogram has base 2 1/3 in and perimeter      8 1/8 in.  What is the length of the slant height?
	
	The bases of a trapezoid are 2 1/5 in. and 3 2/3 in. What is the height if the area is 12 ½ sqin.

	e)  The area of a right triangle is 1.4 m2. The base is 0.25 m.  What is the height of the triangle?
	
	The perimeter of a parallelogram is 7 m. The slant sides are 0.23 m each.  How long is the base?

	
	A trapezoid is 15 m around.  The bases are 2.5m and 3.71 m. One slant height is one meter less than the other. What are the lengths of the two slant heights?

	f)  One side of a triangle is 3 times that of another.  The third side is 4 less than the long side. If the perimeter is 52 feet what are the dimensions of the triangle?


	
	The length of a parallelogram is 2 more than twice the slant height.  If the perimeter is 34 feet, what are the dimensions?
	
	The sum of the slant heights of a trapezoid is 12 ft. shorter than the sum of the bases.  One base is twice as long as the other. The perimeter is 42 feet.  What are the lengths of the bases?  Can you find the lengths of the slant heights?



	g)  The base of a triangle is 10 less than 5 times another side.  The third side is 5 more than 2 times the shorter side. The perimeter is 91 in. Find the lengths of the sides.
	
	The slant height of a parallelogram is 5 more than 3 times the base.  The perimeter is 9 inches.  What is the length of each side?
	
	One base is four more than three times as long as the other in a trapezoid. Both slant heights are half as long as the long side.  The perimeter is 22in.   What are the dimensions of the trapezoid?


3-4-7 Circles
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The diameter of a circle is the distance from one side of a circle to the other through the middle.  The radius is the distance from the center to the edge of the circle.

A tangent touches the circle in one place.  A chord touches in two places.

On the back of this page, draw a black circle.

Draw a red diameter.

Draw a green radius.

Draw a blue tangent.

Draw an orange chord.

Draw the circumference purple.

Circumference

As a group measure at least 6 different circles.  Please use centimeters for your measurements.

Fill in the measurements in the table below.

	
	Circle 1
	Circle 2
	Circle 3
	Circle 4
	Circle 5
	Circle 6

	Circumference
	
	
	
	
	
	

	Diameter
	
	
	
	
	
	

	Divide the Circumference by the diameter.
	
	
	
	
	
	


What is the mean (average) of the numbers in the last row of your table?_______________
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This number is close to Pi.  ( is the Greek letter for Pi.  The answer won't be exactly pi because there is no way to get an exact measurement.
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 is an irrational number just a little bigger than 3.  It is a decimal that goes on forever and is not repeating.  Sometimes 3.14 is used to approximate 
[image: image12.wmf]p

.  3.14 is rounded off from 3.141592653583979.....  We can also approximate 
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 by the fraction 22/7. Try dividing this out to see how close it is.

The ratio of the circumference to the diameter is pi. 
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Solving for the circumference gives 
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  Because the diameter is twice the radius, another form of the formula is 
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  For a circle with radius of 12 cm the circumference is 12
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or 37.7cm.

[image: image49.wmf]Practice: Measure the diameter of the following circles then find the circumference.
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	Each circle has been cut and rearranged. Notice the smaller the sections the more the rearranged area looks like a parallelogram.

The height of the parallelogram is the radius.  

The base is half of the circle.

Study the diagram to see this for yourself.

The area is the radius multiplied by half the circumference.
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Simplifying yields 
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For a circle of radius 10 feet the area is 
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 This answer is good.  You may also punch 100x
[image: image22.wmf]p

 in your calculator or 100x3.14=314.


Practice: Find the area of the four circles in set a) above.

Find the area and circumference of the following.

A circle with

	b)  radius 3 cm


	diameter 2 feet
	diameter 7 inches

	c) radius 3.4 miles


	radius 4 ¾ inches
	diameter 3 1/7 inches

	d)  an area of 12 m2
	a circumference of 15 feet
	an area of 81 sq. in.



	e)  A sprinkler waters in a circular pattern.  If the length from the center to the edge of the water’s reach is 5 feet, what is the area watered?


	A circular tablecloth is 60 inches in diameter.  How long would a piece of lace have to be to go around the outside of the cloth?
	Find the area and perimeter of the floor of a child’s wadding pool that is 80 inches in diameter.

	f)  A CD is to be labeled with an expensive coating.  The printable area is 4.5 inches in diameter less the inner circle 

that is 1.5 inches in diameter.  If the coating costs $3 per square foot, find the cost to coat 3000 CDs.
	The fence for the petting zoo is portable and roughly circular.  What would the radius need to be to have approximately 200 sq. ft.?  How many 5 foot long panels are needed to make the fence?
	How many square feet of aluminum are needed to make 500 soup cans 2 inches in diameter and 5 inches tall?


3-4-8 Circles Practice

	Circumference= Pi times diameter

C=(d

or

Circumference= Pi times 2 times radius

C=2(r

Radius

Diameter

((Pi)

Circumference

3 in 

x 3.14 =

9 feet

x 3.14 =

7 miles

x 3.14 =

6 cm

x 3.14 =

0.8 km

x ( =

2.3 feet

x ( = 

15 yards

x ( =

1.5 cm

x ( =

10 in

x ( =

7.3 km

x ( =

4 miles

x ( =

33 feet

x ( =

29 cm

x ( =

2 yards

x ( =

17 in

x ( =
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	Area= Radius times Radius times Pi 

A=(rr or A=(r2
Diameter

Radius

Radius

Pi

Area

24feet

x

x 3.14

=

5in.  x

x 3.14

=

12 mi

x

x 3.14

=

13 in

x

x 3.14

=

0.56 cm.

x

x ( 

=

2.8 yards

x

x ( 

=

4.5cm x

x ( =

8.3 miles

x ( =

9 mi. x

x ( =

7 in.

x ( =

12 km x

x ( =

27 yards

x ( =

63 miles

x ( =

2.2 cm x

x ( =

3 in x

x ( =




3-4-9 Two Step Equation Percentages

A $20 sweater would have 
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 $1 tax added. The total would be 
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In a state with 6% sales tax an item that costs y dollars at the check out stand would have 0.06y tax added. The total required would be y+0.06y. If the total at the check out was $15 the equation would be y+.06y=15. Combine like terms and solve for y yields $14.15


A $40 item that is 30% off will be  
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An item that originally costs x dollars and is 20% off would have 20% of x subtracted for a sale price of 
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.  If the result is a sale price of $51 the original price can be found by solving the equation. 
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   x=$63.75

Practice: Use the advertisement and tax chart to find the following. 

	a) A pair of shoes originally cost $30. What is the sale price?
	
	The sale price of a sweater originally $90.
	
	The sale price of a hammer regularly $15.

	What is the final price of the sandals? They were sold in Texas.


	
	The final price after tax of the sweater above in Nevada.


	
	The final price after tax of the above purchased in California.



	b) Jan bought shoes originally $45 and a drill originally $150.  What is the total sale? What is the total after tax if Jan makes the purchase in Vermont?


	
	Tim wants to buy running shoes regularly $120 and a sweater originally $75.  After tax in Idaho what will he spend?
	
	A $45 sweater, two pairs of shoes at $20 each and a hammer at $10 all are on sale in Kansas.  What is the total at the cash register?

	c) The whole sale price of a wrench was $8. The markup is 75%. What is the retail price?

What is the sale price?  What is the profit?


	
	The whole sale price of a pair of shoes is $20.  The mark up was 120%. What is the retail price?  What is the sale price?  What is the profit? 


	
	The retail price of a saw is $90. If the mark up was 95%, what was the wholesale price?  What is the price when it goes on sale?

	d) A sweater is on sale for $60.  What was the original price?
	
	A saw was on sale for $125.   What was the original price?
	
	Jackie bought shoes on sale for $45.  What was the original price?



	e) Tammy found a sweater and a pair of shoes that were originally the same price for a total of $89. What was the original price?
	
	A socket set is regularly twice as much a pair of sneakers.  They regularly total $140.  What is the sale price of each? 


	
	3 pairs of shoes (each the same price) are on sale for a total of $85.  How much was one pair at the regular price?

	f)  Two sweaters total $145 on sale.  If one sweater is $5 more than the other what was the original price of each?
	
	3 identical sweaters are on sale for $50 altogether.  What was the original cost of one sweater?
	
	A wrench costs half what a car tool set costs. The total sale price is $35.  What was the original price?


State Sales Tax Rates

	 State
	Tax Rates
	State
	Tax Rates

	
	
	
	

	ALABAMA
	4
	NEVADA
	6.5

	ALASKA
	none
	NEW HAMPSHIRE
	none

	ARIZONA
	5.6
	NEW JERSEY
	6

	ARKANSAS
	5.125
	NEW MEXICO
	5

	CALIFORNIA (3)
	7.25 
	NEW YORK
	4

	COLORADO
	2.9
	NORTH CAROLINA
	4.5

	CONNECTICUT
	6
	NORTH DAKOTA
	5

	DELAWARE
	none
	OHIO
	5

	FLORIDA
	6
	OKLAHOMA
	4.5

	GEORGIA
	4
	OREGON
	none

	HAWAII
	4
	PENNSYLVANIA
	6

	IDAHO
	5
	RHODE ISLAND
	7

	ILLINOIS (2)
	6.25
	SOUTH CAROLINA
	5

	INDIANA
	5
	SOUTH DAKOTA
	4

	IOWA
	5
	TENNESSEE
	6

	KANSAS
	4.9
	TEXAS
	6.25

	KENTUCKY
	6
	UTAH
	4.75

	LOUISIANA
	4
	VERMONT
	5

	MAINE
	5
	VIRGINIA
	4.5 

	MARYLAND
	5
	WASHINGTON
	6.5

	MASSACHUSETTS
	5
	WEST VIRGINIA
	6

	MICHIGAN
	6
	WISCONSIN
	5

	MINNESOTA 
	6.5
	WYOMING (3)
	4

	MISSISSIPPI
	7
	 
	 

	MISSOURI
	4.225
	DIST. OF COLUMBIA
	5.75

	MONTANA
	none
	
	

	NEBRASKA
	5
	
	

	
	
	
	

	
	
	
	


Source: Federation of Tax Administrators, June 2002, http://www.taxadmin.org/fta/rate/sales.htm
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Review


  A decimal that goes on forever like 0.333... is rational. 0.333... can be written as the ratio of two integers, 1/3   � EMBED Equation.DSMT4  ��� is irrational and cannot be written as a fraction





All sweaters 45% off     


All shoes 72% off       


All tools 15%
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