
Geometry 5
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Length should be ½ 
They should be parallel
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UV, WV

UW

UW = ½ ST
VT = ½ ST
UW = VT = 81
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Since we’re finding midpoints, it is convenient to use 2a, 2b, and 2c so that the 
midpoints are whole numbers.
Midpoint calculations:

midpoint = ((x1 + x2)/2, (y1 + y2)/2)
((0 + 2a)/2, (0 + 0)/2) = (a, 0)
((2a + 2b)/2, (0 + 2c)/2) = (a + b, c)

Parallel calculations: 
slope = (y2 – y1)/(x2 – x1)
m = (2c – 0)/(2b – 0) = c/b
m = (c – 0)/(a+b – a) = c/b
slopes are the same so lines are parallel

Length calculation:
dist = √((x2 – x1)2 + (y2 – y1)2)
√((2b – 0)2 + (2c – 0)2) = √(4b2 + 4c2) = √(4(b2 + c2)) = 2√(b2 + c2)
√((a+b – a)2 + (c – 0)2) = √(b2 + c2)
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Since JK is  bisector, then NK = LK ( bisector theorem).
6x – 5 = 4x + 1  2x – 5 = 1  2x = 6  x = 3
Find NK: 6x – 5  6(3) – 5 = 13

Since MN = ML, M is equidistant from each end of NL.  Thus by then Converse of the 
Perpendicular Bisector Theorem, M is on the perpendicular bisector.
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3x + 5 = 4x – 6  5 = x – 6  x = 11

5x = 6x – 5  -x = -5 x = 5

No, you need to know that SP  QP and SR  QR
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Find NF by using the Pythagorean theorem.
162 + NF2 = 202

 256 + NF2 = 400  NF2 = 144  NF = 12
Since N is the incenter, NF = EN = 12
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PC = 2/3 SC  PC = 2/3 (2100) = 1400 ft  PS = 700 ft

T is midpoint of BC.  TC = 1000 ft, BC = 2000 ft

PT = 1/3 TA  800 = 1/3 TA  2400 ft = TA, PA = 1600 ft
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There is nothing terribly interesting about the orthocenter.
In an acute triangle, the orthocenter is inside the triangle.
In a right triangle, the orthocenter is on the triangle at the right angle.
In an obtuse triangle, the orthocenter is outside of the triangle.
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Draw the other two altitudes (from A and C). They will be outside the triangle.

OQ is also the perpendicular bisector, angle bisector, and median.
P (-h, 0)
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Draw the other two altitudes (from A and C). They will be outside the triangle.

OQ is also the perpendicular bisector, angle bisector, and median.
P (-h, 0)
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ΔABC is isosceles, BD is a median (given)
BA  BC (def. Isosceles)
AD  DC (def. Median)
BD  BD (reflexive)
ΔABD  ΔCBD (SSS)
ABD  CBD (def  Δ) (CPCTC)
BD is an angle bisector (def angle bisector)
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Smallest angle
Largest side
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ST, RS, RT
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Can’t be done, short side don’t touch
Can’t be done, forms a line
Can be done, isosceles triangle
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11 + x > 15  x > 4
15 + x > 11  x > -4 (not useful)
11 + 15 > x  26 > x
Combine 1st and 3rd: 4 < x < 26

Short cut: subtract to get smallest, add to get largest
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x + 11 + 2x + 10 > 5x – 9  3x + 21 > 5x – 9  30 > 2x  15 > x

2x + 10 + 5x – 9 > x + 11  7x + 1 > x + 11  6x > 10  x > 10/6  x > 1 2/3 

x + 11 + 5x – 9 > 2x + 10  6x + 2 > 2x + 10  4x > 8  x > 2

Choose narrowest interval: 2 < x < 15
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Use two meter sticks to demonstrate the SAS Inequality and SSS Inequality
Have two meter sticks form two sides of the Δ and have the kids imagine the 
third side.
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Assume x = 9

If x = 9, then x + y ≠ 14. 9 + 5 ≠ 14  14 ≠ 14. This is the contradiction
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