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Theorem 0.1. Stewart’s Theorem Let ABC be ¢ triongle with AB = ¢,
AC = b and BC =a.

If P is a point on BC with BP =m, PC=n and AP =4,
then dad + man = bmb + ene.

Proof. Proof A

Y

¢? =m? +d* - 2mdcosd N h) ‘E\(?L’{r\&‘?( 0 L
b2=n2+d2—lancosﬁ' %@ h
»? =n? +d? 4 2ndcos b \’/\)\[X/\ \G

m? — %+ d? _ b — n? — d?
—2md 2nd

ne® — nm? — nd* = —mb? 4+ mn® + md>
ne® — mb? = mn? 4+ md? + nm? 4+ nd”
cne + bmb = nm(n +m) - d*(m + n)
cne + bmb = man + dad



Theorem 0.2. Stewart’s Theorem Let ABC be o triangle with AB = ¢,

AC = b and BC = a.

If P is a point on BC with BP =m, PC =n and AP =d,

then dad < man = bmb -+ cnc.

Proof. Proof B
The Cosine Law on AAPB tells us that

¢ =m® +d® — 2mdcos (LAPB).
Subtracting ¢* from both sides gives

0=—c®+m?+d? - 2mdcos (LAPB).

Adding 2mdcos LAPB to both sides gives

omdcos ({APB) = —c + m? + d2.
Dividing both sides by 2md gives

~% +m?4+d?
2md ' _Q
Now, the Cosine Law on AAPC tells us that

cos(LAPB) =

B2 = n? + d% — 2nd cos LAPC,

Since /APC and /APDB are supplementary angles, then

cos LAPC = cos(m — LAPB) = —cos(LAPB).

Substituting into our previous equation, we see that
b’ =n?+d? + 2nd cos LAPB.
Subtracting n® from both sides gives

B —n? = d* + 2ndcos (LAPB).
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Then subtracting d> from both sides gives
b? —n? —d* = 2ndcos (LAPB).
Dividing both sides by 2nd gives

e LS e (],

2nd

b2 2 2 \(' )
——— =cos(LAPB).

Now we have two expressions for cos (£APB) and equate them to yield
—ct+mitd® b -n?—d

2md nd /\. 66

Multiplying both sides by 2mnd shows us that D‘( ?\\/\_\p(f !
n(=c® +m? + d¥) = m(t? — n? — d2). W C/\z\ U) /
Next we distribute to get \)\,\S

—ne® + nm? + nd® = mb? — mn® — md®.
Adding ne? +mn? 4+ md? to both sides gives
nm? + mn® + nd? + md® = mb? + nc.
Factoring twice gives:
nm(m + n) + d2(m + n) = mb? + nc?,
Since P lies on BC, then a = m + n so we substitute to yield
nma + da = mb® + nc’.

Finally, we can rewrite this as bmb + cne = dad + man.. |
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Theorem 0.3. Stewart’s Theorem Let ABC be a triangle with AB = ¢,
AC =b and BC = a.

If P is a point on BC with BP =m, PC =n and AP = d,

then dad + man = bmb + cne.

olC
Proof. Proof C Mﬁ m
/‘) “

Using the Cosine Law for supplementary angles ZAPB and /APC, and
then clearing denominaters and simplifying gives dad + man = bmb + enc
as required. c



Theorem 0.4. Stewart’s Theorem Let ABC be a triangle with ABE = c,

AC =b and BC = a.
If P is a point on BC with BP =m, PC =n and AP = d,
then dad + man = bmb + cnc.

Proaf. Proof D
The Cosine Law on AAPB tells us that
¢ = m?+ d% — 2mdcos LAPB.
Similarly, the Cosine Law on AAPC tells us that
b =n? 4 d% - 2ndcos LAPC.
Since LAPC and /APB are supplementary angles, we have
b* = n? + d* + 2ndcos LAPB.
Equating expressions for cos LAPE yields

~2+mP+d> P -n?-d?
2md - 2nd '

Clearing the denominator and rearranging gives
nm? +mn? +nd? + md® = mb® + ne.
Factoring yields

mn{m +n) + d*(m + n) = mb* + nc.

Substituting a = (m + n) gives dad + man = bmb 4+ cnc as required.
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Which of the following are true?

e 7 is irrational and 3 > 2 TR VE

e 10iseven and 1 =2 F‘%%E

e 7 is larger than 6 or 15 is a multiple of 3 TRUE

e« 5<6 TRUE

e 24 is a perfect square or the vertex of parabola z* + 2z + 3 is (1,1) V A]/Shg _
e 2.3 is not an integer Tﬁ_ué )

o 20% of 50 is not 10 FALSE

7 is odd or 1 is positive and 2 # 2

|
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In the following, identify the hypothesis, the conclusion and state whether the statement is
true or false.

e If /2 is rational then 2 < 3 TR UE

If (1+1=2) then 5-2 = 11 FaLsL.

If C is a circle, then the area of C is nr? TQUE
If 5 is even then 5 is odd TQ UE

If4—-3=2thenl4+1=3 \RUB’
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