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Angles

Teacher's Edition
ENGAGEMENT:
Objective:  Students will be able to define angles, know the different types of angles, and understand their importance in solving problems.  

Warm-Up:

1. What is the difference between a sharp turn and a wide turn when in a car?

Make scale sketches of  "sharp" and "wide" turns.
Ans:  The word "sharp" is used for a turn that requires the car to change directions in a short period of time.  A wide turn may turn as much or less, but has a longer period of time to do so and does not seem so sudden.  The word turn and angle can be used interchangeably here.   Encourage students to think in the sense that the path of the road is making an angle instead of a turn.  
2. The sharpest part of a turn is called the "apex".  What makes it the "sharpest" part of the road, in terms of what direction the car is headed?
Ans: The road is thought to be sharpest because at that point, the apex, because the car is at the very middle of the turn and will begin heading more in the post-turn direction than in the previous pre-turn direction.  This apex is similar to the vertex of a geometric vertex.
3. Consider a pool table that is 100 centimeters wide and 200 cm long.  The player is standing at the near end (END 1) and the cue ball is placed 50 cm from END 1 and in the center of the table (50 cm from the left rail and 50 cm from the right tail).  The player shoots the cue ball at a point on the left rail that is 50 cm from the far end (END 2).  How many times will the ball bounce off of rails before hitting END 1 rail (where the player is standing) and where on that rail will the ball strike?  Use drawings to help to visualize the situation.  
Ans:  Students should be able to visualize the situation – the ball should bounce off rails 3 times (each side) before hitting the rail on END 1.  Using congruent or equal angles upon reflection or bounce off the rails, the ball should land around 25 cm from the left side of END 1 (approximately).  
EXPLORATION ACTIVITY:
1.   Consider the following three pairs of lines.
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What makes these lines figures similar or different, in terms of direction?  What specific words would you use to describe their direction?  What happens when the lines cross and what does it create?
Ans: In terms of direction, figure (a) 1 has lines that cross exactly at a 90 degree angle (perpendicular).  Figure (b) has lines that cross and make a sharp and a wide angle (acute and obtuse).  Figure (c) has lines that are along the same direction, or parallel, and should never cross to form any angles.  Figures (a) and (b) show that angles result when the lines intersect. 
2. Obtain a chair that has a fixed back.  Turn it sideways and look at the direction of the chair back.  Is it vertical or sloping?  Why do you think the chair back is positioned as it is?

Ans:  The chair should be vertical – this is to maintain a good working posture for the person sitting in it.  

3. Computer screens are generally not positioned to be vertical.  Explain why.  

Ans:  Computer screens are centered (usually) about the persons face that is using it.  A person's face may not be vertical with the floor.  Also, a computer may be positioned to reduce glare from overhead lights.  
EXPLANATION:

When lines intersect, they form angles.  In the two figures above, (a) and (b), four angles are formed.  Angles are labeled in order of: ray point, vertex, ray point.  One angle, facing the left, is angle ADG in Figure 1 below.  It does not matter which ray point is listed first, so angle ADG is the same as angle GDA.  Another way of denoting the word “angle” is with the symbol “
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Figure 1
Angles are indicated by their size, with the size measured in degrees.  On a piece of paper, put a dot in the middle of the page and draw a horizontal line from the point to the side of the paper.  This will be referred to as the x-axis.  While angles can be measured either clockwise or counterclockwise, initially the counterclockwise direction will be used.  If a circle is drawn starting at the horizontal axis, and moving counterclockwise until the horizontal axis is met, then a full 360-degree angle has been drawn.  Thus an angle of half a circle would represent 180 degrees and a quarter circle gives an angle of 90 degrees.  

Try this!  Draw angles of 60 degrees and 120 degrees using a compass.  
Mental Math:  Where would the ray point lie relative to the horizontal axis if an angle of 540 degrees was drawn.  

Calculation:  Assume the initial location of the ray point is at the horizontal axis.  If the ray makes the following movements, where does the ray end?
Movements:  clockwise 75°; clockwise 130°; counterclockwise 255°; clockwise 610°;  counterclockwise 35°.  

 Ans:  160 degrees clockwise of the origin.
Angles opposite of each other are called vertical angles.  Vertical angles have the same measure.  From Figure 1 above, 
[image: image2.wmf]Ð

ADH and 
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GDB are vertical angles and would have the same magnitude. The angles 
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GDA and 
[image: image5.wmf]Ð

BDH are another set of vertical angles on this illustration and would have equal magnitudes.

Listed are some different types of angles:

	A right angle is an angle that measures exactly 90 degrees.  Note a right angle is indicated with a box from ray-to-ray: 
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Perpendicular lines intersect at right angles.  This intersection is what forms four quadrants on a coordinate plane, which are labeled below.  
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	An acute angle is an angle that measures between 0 degrees and 90 degrees: 
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	An obtuse angle is and angle that measures between 90 degrees and 180 degrees: 
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	A straight angle is an angle that measures exactly 180 degrees: 
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True or False?  Two times an acute angle will always yield an obtuse angle. Explain.  


Ans:  False.  For small acute angles (less than 45 degrees), double the acute angle yields another acute angle.  

[image: image18.png]®)





Mental Math:  If the height of the center peak of a roof was the same as the horizontal distance from the center to the edge, what angle does the roof make with the horizontal?  
Ans:  A right angle is clearly made, and since the sides are equal, the angle must be 45 degrees from the horizontal.  
Angles may be added or subtracted like regular numbers.  Examples of two angles combined include complimentary angles and supplementary angles:

	Complementary angles are two angles whose sum is 90 degrees.

	Example:   What is the complementary angle to 68 degrees?

	The objective is to find an angle that, when it is added it to 68°, yields a total of 90°. This can be solved algebraically; letting x be the missing angle:
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	Therefore, complimentary angle to 68 degrees is 22 degrees.


You Try:  What is the complementary angle of a 4-degree angle?

Ans: 86 degrees.
	Supplementary angles are two angles whose sum measures 180 degrees.

	  

Example:   What is the supplementary angle to 125 degrees?

	The objective to find an angle that, when it is added to 125°, yields a total of 180°. This can be solved algebraically, letting x be the missing angle.
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The supplementary angle to 125 degrees is 55 degrees.


You Try:  What is the supplementary angle of a 4-degree angle?


Ans: 176 degrees.

A protractor is an instrument used to measure angles. A protractor appears as follows:
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To Measure an Angle

1. Make sure that you can read the numbers (the protractor should not be upside down). 

2. Match up the vertex of the angle and the center point on the protractor. 

3. Decide if you're using the "inside" or "outside" number line on the protractor. 

4. Pick a "base" ray of the angle and lay the protractor so that the line for a 0° angle lines up with the ray. 

5. With the protractor properly zeroed, identify the value of the angle that the second ray lies under on the protractor scale.

6. Check your answer to make sure it matches the correct type of angle:
acute < 90°  right =  90° obtuse > 90°

To Draw an Angle 

1. Draw a base ray with a ruler and mark a point to identify the vertex of the angle.

2. Make sure that you can read the numbers (the protractor should not be upside down).

3. Decide if you're using the "inside" or "outside" number line on the protractor. 

4. Match up the vertex of the angle with the center point on the protractor and "line" the 0° mark on the protractor with the ray.

5. For the number of degrees that you want, mark a point on the outer edge of the protractor. 

6. Draw the second ray with a ruler from the vertex to the point indicated in step 5.

7. Check your answer to make sure it matches the correct type of angle:
acute < 90°  right =  90° obtuse > 90°

You Try:  Measure the angles.  
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Ans: 1 – 54 degrees; 2 – 130 degrees.
You Try: Draw a ray that is approximately horizontal on a blank sheet of paper. Near the center of the line make a center point. Construct angles of 35°, 135°, 235°, and 335° in quadrants I, II, III, and IV, respectively.

ELABORATION: Word Problems
1.  Everyday objects make all the angles discussed everyday.  Name one home object for each angle discussed in this lesson (acute, obtuse, perpendicular, and straight).
Ans: Any variety… ex: Acute – scissors; Obtuse – reclining chair; right – a table leg and its top; straight – a desk.
2.  The hour and minute hand on a clock are constantly changing in the angles that they make with each other, the vertex being the center of the clock.  Name the type of angle made for each of the following times listed:

a) 6:00  straight
b) 1:15  acute
c) 3:00  right
d) 2:40  obtuse
e) 9:00  right
f) 14:30 military  obtuse
3.  Roadways often intersect at 90 degrees.  Why do transportation engineers design many intersections to intersect at 90 degrees?  What might be a disadvantage of roadways intersecting at 30 and 150 degrees?
      Ans:  A 90-degree turn allows for there to be the easiest driving when turning no matter which direction you are coming or going – it is always a right angle.  In a 30/150-degree system one person will have an easy, obtuse turn, while another will have a much more difficult and dangerous acute turn, essentially a U-turn.  90-degree turns are the best for safety and driving difficulty.
4.  Look at a map of the United States.  While some boundaries are defined by rivers and are not straight, suggest reasons for the use of straight lines as state boundaries.  What state(s) essentially have four right angles?  Utah is a six-sided state with straight sides.  How many of the interior angles are 90 degrees?
      Ans:  Straight lines make the boundaries easy to distinguish if there are no natural landmarks such as a river.  This cuts property and jurisdiction problems down for property owners and police.  States having approximately 90-degree angles include Wyoming and Colorado.  There are would be 5, 90-degree angles in Utah.  
EVALUATION:
1. How many 90-degree angles are in two perpendicular lines?

Four perpendicular angles.

2. What is the minimum number of obtuse angles that can be contained in 360 degrees, or a circle?

Three

3. What is the supplementary angle of 72 degrees?  The complimentary angle?

108 degrees; 18 degrees.
4. What type of angle is made by angle BDC?  
Straight angle

5. Measure ADB and list it.  What type of angle is ADB?  
50 degrees – acute. 
6. How much is angle ADC without measuring?  What type of angle is ADC?  What is another way of writing angle ADC?

130 degrees; obtuse; angle CDA.
[image: image20.png]




� EMBED PBrush  ���





� EMBED Word.Picture.8  ���








angles 














Richard H. McCuen


Zachary Knight 








January  2004





























Sponsored by the General Electric Foundation











PAGE  
9

[image: image21.png]


_1161594907.unknown

_1165132061

_1153895926

_1161594848.unknown

_1153889229.unknown

_1147857382.doc
[image: image1.png]PA NT OF

y« ELECTRICAL &
i COMPUTER ENGINEERING








