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Answers to selected practice problems 

1. Divide the Mickey mouse region into 4 parts as indicated below.
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The two ears are ¾ circles, with radius 2 units.

a) The perimeter will be the sum of “two ¾ circles” and 3 line segments, i.e.

             perimeter = 2 × ¾ × 2( × 2 + 2 + 2 × √(32 + 32)) = 6( + 2 + 2√(18)
                                                                                            = 6( + 2 + 6√(2)
b) The area is the sum of “two ¾ circle” and a rectangle and a triangle, i.e.


area = 2 × ¾ × 4( + 12 + ½ × 3 × 6 = 6( + 21 sq. units

2. We have to use subtraction method to find the volume. First find the volume of the larger pyramid, and then the volume of the smaller one.

Volume of pyramid = 1/3 × base area × height.

          
Vol of larger pyramid = 1/3 × (32 × 32) × 16 = 5461.33 cubic inches

        
Vol of smaller pyramid = 1/3 × (22.34 × 22.34) × 11.17 = 1858.22 cubic inches.
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(Note: the two triangle are similar, and if the height of the bigger one is half of its base, then the height of the smaller one is also half of its base, which is 22.34/2 = 11.17)

               Volume of wood = 5461.33 – 1858.22 = 3603.11 cubic inches

3. a)  (1) (1 is congruent to (4 because they are alternate interior angles of the parallel 
        line segments 
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 and 
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 (should have bars on top).
        (2) (2 is congruent to (3 because they are alternate interior angles of the parallel 
        line segments 
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 and 
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.
        (3) 
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 is congruent 
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.
        (4) Triangle ABC is congruent to triangle CDA due to the ASA congruence principle.
        (5) 
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 is congruent to 
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,  
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 is congruent to 
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3. b)  (1) angle-2 is congruent to angle-3 because they are alternate interior angles of the parallel 
        line segments 
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 and 
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 .
         (2) (BEA is congruent to (CED because they are vertical angles.
         (3) 
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 is congruent to 
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.
         (4) ΔABE is congruent to ΔCDE due to the ASA principle.
         (5) It follows that AE is congruent to CE.
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4. a) Since (B is given to be congruent to (CAD, and (D is shared by both   
        triangles, therefore ΔABD is similar to ΔCAD by the AA principle.

               PRIVATE "TYPE=PICT;ALT=126problem3.tif (66422 bytes)"
    b) Comparing the bigger triangle with the smaller one we have,
                    9 : 4 = BD : 9
        That means BD = 
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5. a) In the diagram triangle PRT is similar to triangle SRQ because
      (P is given to be congruent to angle RSQ,
      (R is shared by both triangles, and this satisfies the AA-principle for similar
        triangles.
        
PRIVATE "TYPE=PICT;ALT=126problem4.tif (61659 bytes)"
    b) Comparing the bigger triangle with the smaller one, we have
            12 : x = 3 + x : 4.5
         which gives QR = x = 6in (by solving a quadratic equation)
        Using this, we have 12 : x = PT : 8. And since x = 6, we can deduce that
         PT = 16in.
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6. Comparing the biggest triangle and the smallest (the one on left) we have
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                             Hence           y(y + 7) = 60

                  Therefore y = 5 and you can compute x by the Pythagorean theorem, 
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7.  Using properties of parallel lines, we have the proportions 
                              3/2 = 4/x , hence x = 8/3

                               and 3/2 = 5/y,  hence y = 10/3<!--mstheme-->
Constructions with straight edge and compass
8. Is it possible to construct an angle with measure 75°?

    Yes, we can construct a 30o angles first, then construct a 45° angle. Finally we combine the 30° angle and the 45° angle.

9. Is it possible to construct an angle with measure 10.5( ?
     Yes, because we can bisect a 21° angle, and 21° is a multiple of 3, hence constructible.

10. Is it possible to construct a regular polygon with 14 sides?


      No, because 14 = 2 ×7  and 7 is not an odd prime from the list.

11. Is it possible to construct an angle with measure with 40°?

     No, because 40 is a whole number but not a multiple of 3.
12. Is it possible to divide any given line segment into 7 equal parts?

     Yes, we can always divide a given line segment into a whole number of congruent parts.

13. Is it possible to trisect a 30° angle?   
    
      No, because otherwise a 10° degree angle, but 10° is not constructible because it is a whole number not divisible by 3.
14. Is it possible to construct a square whose area is exactly the same as a given rectangle?

      Yes, we have done this in the lab.
15. Given a unit segment and a whole number n>1, is it possible to construct a line segment of 
       length  
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 units?

       Yes, we have done similar ones in the lab; we create a right triangle whose base is (1 + n) units long, and the height will be 
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 units.
16. Given a unit segment, is it possible to construct a line segment of length 
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 units?

     No, this is a theorem in lecture. We cannot construct cube roots of non-cubic number.
17. Is it possible to construct a square whose area is exactly the same as a given circle?
     No, this is a theorem in lecture notes.
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