Answer True or False

If a line lies in a plane, a line parallel to the line is parallel to the plane

False because the second line could lie in the same plane.

If a line and a plane are parallel, every line in the plane is parallel to the given line

False – they could also be skew.

Two lines parallel to the same plane may be perpendicular to each other.

True.  They could be two perpendicular lines that line in a plane parallel to the first plane.

If two lines are parallel, every plane containing only one of the lines is parallel to the other line.

True

If a plane intersects two parallel planes, the lines of intersection are parallel.

True

If a plane intersects two intersecting planes, the lines of intersection may be parallel.

True

Answer A, S, or N

If a plane intersects each of two parallel planes, the lines of intersection are skew.

Never.  Since the lines of intersection are coplanar, they cannot be skew (skew lines cannot be coplanar).

If two lines are parallel to the same plane, the lines are parallel.

Sometimes, if they are parallel lines and lie in a plane parallel to the first plane.  However, they could also be intersecting lines in a plane parallel to the first plane; or they could be skew lines.

If two lines are perpendicular to the same plane, the lines are parallel.

Always

If a line is perpendicular to a plane, every plane containing the line is perpendicular to the plane. 

Always

Two lines are parallel if each is perpendicular to the same plane.

Always (see properties, page 283)

If each of two intersecting planes is perpendicular to a third plane, their line of intersection is perpendicular to the third plane.

Always –

Answer A, S, or N

Line segments in the same plane which do not intersect are parallel

Sometimes (when the segments lie on parallel lines)

If two lines are cut by a transversal, the rays bisecting a pair of alternate interior angles are parallel.

Sometimes – if the two lines cut by the transversal are parallel

The opposite angles of a parallelogram are supplementary

Sometimes (when it is a rectangle)

If a diagonal of a quadrilateral forms with the sides two congruent triangles, the quadrilateral is a parallelogram

Sometimes (could also be a kite that is not a parallelogram if the two triangles are reflections of each other across the diagonal)

If two opposite sides of a quadrilateral are parallel and the other two sides are congruent, the quadrilateral is a parallelogram.

Sometimes (could also be an isosceles trapezoid)

If two opposite angles of a quadrilateral are right angles, the quadrilateral is a rectangle,

Sometimes (could be a figure with angles measuring 90, 120, 90, and 60)

For each of the following conditions about a quadrilateral, decide if it would be sufficient to prove it a trapezoid?  a parallelogram?  a rectangle?  a square ? a rhombus? 

All four sides congruent

Is a rhombus and therefore also a parallelogram

Only two sides parallel

Is a trapezoid

Two sides congruent

Could be any quadrilateral

Diagonals bisect each other

Parallelogram

Diagonals congruent and bisect each other

Rectangle and therefore also a parallelogram

It is Equiangular and equilateral

Square and therefore a rhombus, rectangle and parallelogram

Every two opposite angles are congruent

Parallelogram

Each diagonal bisects two of its angles

Rhombus and therefore a parallelogram

Diagonals perpendicular and congruent

Could be square (if diagonals bisect each other) or could be isosceles trapezoid

Each pair of consecutive angles is supplementary

Parallelogram

Diagonals congruent, perpendicular, and bisect each other

Square (and therefore a rectangle, rhombus, parallelogram)

36. If two sides of a right triangle are congruent to the corresponding sides of another triangle ( assuming a right triangle), the triangles are congruent.

Always true, either by HL or by SAS.

37. If the diagonals of a quadrilateral are congruent, the quadrilateral is a rhombus.

Sometimes – could also be a trapezoid

38. If the diagonals of a quadrilateral divide each angle into two 45-degree angles, the quadrilateral is a square.

Always

39. If a parallelogram is equiangular, it is equilateral.

Sometimes – could be a rectangle

40. If two angles of a trapezoid are congruent, the trapezoid is isosceles.

Sometimes – could have upper and lower base angles both equal to 90º but not be an isosceles trapezoid.

41. If a line and a plane never meet they are skew.

Never  Only two lines can be skew.  A line and plane that never meet are parallel.

42. If two parallel lines lie in different planes, the planes are parallel.

Sometimes – imagine that you could rotate one of the planes around the line in question so it would not have to be parallel to the other plane

43. If a line is skew to each two other lines, then these lines are skew to each other.

Sometimes – but these two lines could be coplanar, intersecting lines.

44. If a plane and a line are each perpendicular to the same line, then they are parallel to each other.

Sometimes – if the line is not on the plane

45. If one of the diagonals of a quadrilateral is the perpendicular bisector of the other, the quadrilateral is a kite.

Always

46. Complements of supplementary angles are congruent.

Sometimes, if the two supplementary angles are each 90º

47. If two given lines are cut by a transversal so that alternate interior angles are complementary, then the given lines intersect to form an angle equal

to the difference of the complementary angles.

Always what if two lines are parallel?
48. If two points are each equidistant from the endpoints of a line segment, then the endpoints of the segment are equidistant from the two points.

Sometimes (if the two line segments form the diagonals of a rhombus but not if the segments form the diagonals of a kite.

49. An exterior angle of a scalene triangle is greater than each interior angle of the triangle.

Sometimes:  it will always be greater than the two remote interior angles and will be greater than the adjacent interior angle when the interior angle has a measure of less than 90º.

50. If lines n and m are parallel to the same plane, then n cannot intersect m.

The two lines could be coplanar and intersect and therefore both be parallel to the same plane.

51. Two lines in space determine a plane.

Sometimes – if the lines intersect or are parallel, but not if they are skew

52. Two segments which are perpendicular to a given plane are parallel.

Sometimes – they could lie on the same line

53. If a triangle is not equilateral, the sum of its 3 altitudes is less than the sum of its 3 medians
Always – if the median and the altitude to a given side do not coincide, then they will form a right triangle and the median will be the hypotenuse and therefore longer.
Some Problems

1.  A triangle has coordinates vertices A, B, and C at (0,4), (4,5), (3,1).
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a.  Provide as much information as possible about this triangle (scalene, isosceles, equilateral, which angle has the largest measure if they are not all equal, is it right, etc.)

Triangle is isosceles (AB=BC) and acute (a2 + b2 > c2 no matter which side is set to be c).  B has largest measure because it it opposite longest side.
b.  Find the equation of the median from C to AB 

Median from C to AB goes through (3,1) and (2,4.5), so has slope (4.5-1)/(2-3) = -3.5

Point Slope form:  y – 1 = -3.5(x – 3) ( y = -3.5x +11.5

c.  Find the equation of the altitude from A to BC

BC has slope of 4, so altitude to BC has slope of -1/4 and passes through (0.4)

Point-slope form:  y-4 = -0.25(x – 0) ( Slope Intercept form of y = -0.25x + 4
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2.  Given the figure above, express x in terms of y and z.

2x = sum of two remote interior angles (y and 180-z)

2x = y + 180 – z

x = y/2 + 90 – z/2
3.  In the figure above, if the median from C to AB is perpendicular to AB, and z = 140, find y.

If median to AB is perpendicular to AB, then altitude and median coincide which means ABC is isosceles with CB = AC and angles A and B congruent.  Also, altitude bisects angle C.  Since C = 180 – 140 = 40, then angles B and A must equal 70º

4.  Find the restrictions on x, using the figure below.
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(180 – 163) < 4x – 25 < 139

17 < 4x – 25 < 139

42 < 4x < 164

10.5 < x < 41 (assuming that the sliding point must be between A and C)

5.  In quadrilateral ABCE below, CE = 5, EA = 17, AB = 5, BC = 9, and BE is an integer.  What is BE?

[image: image4.png]



Because of properties of triangle, 9-5 < BE < 9 + 5 and 17-5 < BE < 17+5 (
4  < BE < 14 and 12 < BE < 22.  Since BE is an integer, it must be 13.

6.  In triangle ABC, AB = 5 and BC = 7, and triangle ABC is acute, what is the range of possible values for AC.

If BC is the longest side and x = AC, then 52 + x2 > 72
If x is the longest side, then 52 + 72 < x2

This gives us 74 > x2 > 24

