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Menelaus’ theorem is an extremely important
result in higher Euclidean geometry. We offer
a proof of the theorem here using the sine rule

from trigonometry.

Menelaus’s Theorem
In ∆ABC a transversal line crosses the side lines CA, AB and
BC at points Q, P andM, respectively. Then we have the
following equality:

BM
MC

· CQ
QA

· AP
PB

= 1.

Proof
Apply the sine law in ∆APQ:

sin θ1
PQ

=
sin θ4
AP

=
sin (180◦ − θ1 − θ4)

QA
,

therefore
sin θ4
AP

=
sin (θ1 + θ4)

QA
=⇒ AP

QA
=

sin θ4
sin (θ1 + θ4)

.
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Again, applying the sine law in ∆QCM:

sin θ3
QM

=
sin θ4
CM

=
sin (180◦ + θ3 − θ4)

CQ
,

therefore
sin θ4
CM

=
sin (θ3 − θ4)

CQ
=⇒ CQ

CM
=

sin (θ3 − θ4)
sin θ4

.

Again, applying the sine law in ∆PBM:

sin (180◦ + θ3 − θ4)
PB

=
sin (θ1 + θ4)

BM
=

sin θ2,
PM

therefore
sin (θ3 − θ4)

PB
=

sin (θ1 + θ4)
BM

=⇒ BM
PB

=
sin (θ1 + θ4)
sin (θ3 − θ4)

.

Multiplying the corresponding sides of the three equalities, we get:

AP
QA

· CQ
CM

· BM
PB

=
sin θ4

sin (θ1 + θ4)
· sin (θ3 − θ4)

sin θ4
· sin (θ1 + θ4)
sin (θ3 − θ4)

,

therefore
BM
MC

· CQ
QA

· AP
PB

= 1.

Corollary
(
1+

AP
PB

)(
1+

CM
CB

)
=

QM
QP

· QA
QC

.

Proof
For ∆MBP with AQC as transversal, Menelaus’s Theorem can be written as

BA
AP

· PQ
QM

· MC
CB

= 1.

Multiplying this with the previous result, we get:

BA
AP

· PQ
QM

· MC
CB

· BM
MC

· CQ
QA

· AP
PB

= 1,

therefore
BA
PB

· BM
CB

=
QM
QP

· QA
QC

=⇒ BP+ PA
PB

· BC+ CM
CB

=
QM
QP

· QA
QC

.

Or:
(
1+

AP
PB

)(
1+

CM
CB

)
=

QM
QP

· QA
QC

.
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