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             EXAM REVIEW

                           booklet   2

Solutions

1d  2) two sides lengths are equal.  3) 3x + 4y – 32 = 0  4) (2, –6)  5) no equal sides.  6c   7b  8) 14.2 units  9) 12.2   10a) Square or rhombus  b) Slopes of the sides 11) R(2, –3); S(3, 2) 12a) Rectangle or square  b) side lengths      13) GI=
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 Since GI=HJ, the diagonals are equal in length.  14) centroid (5, –1), circumcentre (–3, –2), orthocentre (–2, 4). 15)  AB=
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  Triangle ABC is isosceles.  16) x = 6 and y = 1  17)  BC = 
[image: image6.wmf]8
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CD = 
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 BD = 
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  The sides are of different lengths, so (BCD is scalene.  18) (
[image: image9.wmf]11
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, 
[image: image10.wmf]22
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).  19) y = 
[image: image11.wmf]15
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 20a) shortest distance from new home to gas line is the perpendicular distance.  

Slope (AB) = 
[image: image13.wmf]4
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 = 9. The pipeline from C perpendicular to the gas line AB has a slope of 
[image: image14.wmf]9
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.  

The equation of the gas line between A and B, y = 9x + b, passes through A.   –3 = 9(4) + b, so b = –39.  

The equation of the gas line is y = 9x – 39.

The equation of the pipeline from C, y = 9x + b, passes through C. 12 = 
[image: image15.wmf]9
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 (–5) + b, so b = 
[image: image16.wmf]9
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.

The equation of the perpendicular pipeline is y = 
[image: image17.wmf]9

1

-

x + 
[image: image18.wmf]9
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.

To find the point of intersection, equate the two lines:  9x – 39 = 
[image: image19.wmf]9

1

-

x + 
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, x = 
[image: image21.wmf]41
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 and y = 
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The point of intersection, D, is (
[image: image23.wmf]41
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,
[image: image24.wmf]41
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).      CD = 
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Thus, about 10.6 m of pipeline is required to connect the new home.

b) The best location for the light is at the circumcentre of (ABC. Find intersection of perpendicular bisectors of two of the sides of (ABC formed by the three homes.  Midpoint of AB = P(5, –9), slope of AB is 9, and slope of its perpendicular is 
[image: image26.wmf]9
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. The perpendicular equation, y =
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x + b, passes through P. –9 = 
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 (5) + b, so b = 
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perpendicular bisector equation is y = 
[image: image30.wmf]9
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x – 
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76

.  Midpoint of AC = Q(
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), slope of AC is 
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, and slope of its perpendicular is 
[image: image35.wmf]5
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. The perpendicular equation, y = 
[image: image36.wmf]5
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x + b, passes through Q. 
[image: image37.wmf]2
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 = 
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) + b, so b = 
[image: image40.wmf]5
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The perpendicular bisector equation is y = 
[image: image41.wmf]5
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x + 
[image: image42.wmf]5
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.  To find the point of intersection, equate the lines:     

[image: image43.wmf]9
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 = 
[image: image45.wmf]5
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, x =
[image: image47.wmf]8
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 and y = 
[image: image48.wmf]8
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Thus, the circumcentre is (
[image: image49.wmf]8
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,
[image: image50.wmf]8
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), so the light should be positioned at that point.

21a) Use slopes: slope (XZ) = –7, slope (XY) = 
[image: image51.wmf]3

4

, and slope (YZ) = 
[image: image52.wmf]7
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.

The slopes of XY and YZ are negative reciprocals, so XZ is perpendicular to YZ, and there is a right angle at Z.

b) XY is a diameter. Its midpoint, M, is the centre of the circular base. M is (6, 10).

Find the equations of the perpendicular bisectors of XZ and YZ.

Midpoint of XZ, N, is (
[image: image53.wmf]2

5

, 
[image: image54.wmf]2
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), slope of XZ = –7, slope of its perpendicular is 
[image: image55.wmf]7
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If y = 
[image: image56.wmf]7
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x + b is the equation, N satisfies the equation. 
[image: image57.wmf]2
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 = 
[image: image58.wmf]7
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) + b, so b = 
[image: image60.wmf]7
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Thus, the equation of the perpendicular bisector of XZ is y = 
[image: image61.wmf]7
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x + 
[image: image62.wmf]7
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.

Midpoint of YZ, L, is (
[image: image63.wmf]2

11

, 
[image: image64.wmf]2
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), slope of YZ = 
[image: image65.wmf]7
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, slope of it perpendicular is –7.

If y = –7x + b is the equation, L satisfies the equation. 
[image: image66.wmf]2
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= –7(
[image: image67.wmf]2

11

) + b, so b = 52.

Thus, the equation of the perpendicular bisector of YZ is y = –7x + 52.

To find the point of intersection, equate the lines:    
[image: image68.wmf]7
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x + 
[image: image69.wmf]7
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 = –7x + 52; x = 6 and y = 10.

Therefore, the intersection point is (6, 10), which is the same as the centre of the circle from part a).

22)  Any point on the x-axis will have coordinates (x, 0).     

Let P(x, 0) be the point that is equidistant from A and B.

AP = 
[image: image70.wmf]2
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Square both sides and solve:  (x + 4)2 + 36 = (x – 4)2 + 100

x2 + 8x + 16 + 36 = x2 – 8x + 16 + 100                          16x = 64                                 x = 4

Thus, the point on the x-axis that is equidistant from A and B is (4, 0).

23)  a) Find the midpoints of diagonals AC and BD.

Midpoint of AC = (
[image: image72.wmf]2
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, 
[image: image73.wmf]2
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)                           Midpoint of BD = (
[image: image74.wmf]2

1

, 
[image: image75.wmf]2

11

-

)

Since the midpoint is on both diagonals, it is the point of intersection of the diagonals. 

Therefore, the diagonals bisect each other.

b) To show that ABCD is a rhombus, determine the slopes and lengths of the sides.

Slope (AB) = 
[image: image76.wmf]4
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 = slope (DC)                  Therefore, AB is parallel to DC. 

Slope (BC) = 4 = slope (AD)                   Therefore, BC is parallel to AD.
The opposite sides are parallel.               AB = 
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 = 
[image: image78.wmf]17

 = BC = DC = AD
Since all sides are equal and opposite sides are parallel, ABCD is a rhombus.

24)  Find the distance of each vehicle from the intersection.

d(van) = 
[image: image79.wmf]1
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Find the time required for each vehicle to arrive at the intersection.

Time = 
[image: image81.wmf]speed

distance

                t(van) = 
[image: image82.wmf]50
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h = 1.68 h                t(motorcycle) 
[image: image83.wmf]60

109.4

h = 1.82 h

The van will arrive at the intersection first.

25)  The booth will be located at the circumcentre of the triangle defined by the points A, B, and C.  

To locate the coordinates, determine the intersection of the perpendicular bisectors of two sides.

For AB, the midpoint is P(4, 8), slope (AB) = –2, and the slope of its perpendicular bisector is 
[image: image84.wmf]2
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.

The equation y = 
[image: image85.wmf]2
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x + b passes through P.                   8 = 
[image: image86.wmf]2
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 (4) + b , so b = 6.

The equation of the perpendicular bisector of AB is y = 
[image: image87.wmf]2
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x + 6.

For AC, the midpoint is Q(–2, 7), slope (AC) = 
[image: image88.wmf]5
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, and the slope of its perpendicular bisector is 
[image: image89.wmf]3
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The equation y = 
[image: image90.wmf]3
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x + b passes through Q.   7 = 
[image: image91.wmf]3
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(–2) + b, so b = 
[image: image92.wmf]3

11

.

The equation of the perpendicular bisector of AC is y = 
[image: image93.wmf]3
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x + 
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To find the intersection point, equate the lines:  
[image: image95.wmf]2
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x + 6 = 
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; x = 
[image: image98.wmf]13

14

-

 and y = 
[image: image99.wmf]13
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Thus, the booth is located at (
[image: image100.wmf]13
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, 
[image: image101.wmf]13
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26) The location of each light will be at the circumcentre of each triangle.

For (EDG, find the equations of the perpendicular bisectors of two sides.

For ED, the midpoint is P(
[image: image102.wmf]2

3

, 
[image: image103.wmf]2
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), the slope is
[image: image104.wmf]5
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, and the slope of the perpendicular bisector is –5.

The equation y = –5x + b passes through P. 
[image: image105.wmf]2
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= –5(
[image: image106.wmf]2
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) + b, so b = 12.

The perpendicular bisector of ED has the equation y = –5x + 12.

For DG, the midpoint is Q(
[image: image107.wmf]2
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, 
[image: image108.wmf]2
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), the slope is 5, and the slope of the perpendicular bisector is 
[image: image109.wmf]5
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The equation y = 
[image: image110.wmf]5
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x + b passes through Q. 
[image: image111.wmf]2
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 = 
[image: image112.wmf]5
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(
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) + b, so b = 
[image: image114.wmf]5
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. 

The perpendicular bisector of DG has the equation y = 
[image: image115.wmf]5
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x + 
[image: image116.wmf]5
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.

The find the intersection point, equate the lines:  –5x + 12 = 
[image: image117.wmf]5
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x + 
[image: image118.wmf]5
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; x = 
[image: image119.wmf]6
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 and y = 
[image: image120.wmf]6
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.

The intersection point is (
[image: image121.wmf]6
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, 
[image: image122.wmf]6
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).

For (EFG, find the equations of the perpendicular bisectors of two sides using the same method.

The perpendicular bisector of EG has the equation y = x + 1.

The perpendicular bisector of EF has the equation y = 
[image: image123.wmf]7
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x – 
[image: image124.wmf]14
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.
The intersection point is (
[image: image125.wmf]22
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, 
[image: image126.wmf]22
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Thus, the two lights should be positioned at (
[image: image127.wmf]6
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, 
[image: image128.wmf]6
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) and (
[image: image129.wmf]22
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27)  a) From Q(11, 9) to R(15, –1) is a translation of (4, –10). Since the opposite sides of a rectangle are parallel, applying this translation to P(6, 7) will give the coordinates of S, which are (10, –3).

b) PR = 
[image: image131.wmf]2
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[image: image134.wmf]145


Thus, the lengths of the diagonals are equal.

28)  a) Midpoint of PQ: X(
[image: image135.wmf]2
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Midpoint of QR: Y(
[image: image137.wmf]2
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Midpoint of PR: Z(
[image: image139.wmf]2
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b) The slopes of the midsegments are

Slope (XZ) = 
[image: image141.wmf]3
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[image: image142.wmf]11
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Slope (XY) = 
[image: image143.wmf]3
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[image: image144.wmf]9
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Slope (ZY) = 
[image: image145.wmf]8
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c) The slopes of the three sides are

Slope PQ = 
[image: image146.wmf]1
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= 4

Slope QR = 
[image: image147.wmf]5
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[image: image148.wmf]11
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Slope PR = 
[image: image149.wmf]1

17

11

15

+

-

-

 = 
[image: image150.wmf]9
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d) XZ is parallel to QR, XY is parallel to PR, and ZY is parallel to PQ.

The midsegment joining two midpoints of two of the sides is parallel to the third side of the triangle.
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