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Proofs Regents Review

Euclidean Proofs (Basic)
If it is not specified, prove triangles are congruent
To prove triangles are congruent, prove 3 pairs of sides/angles are congruent

To prove segments or angles, use CPCTC
*If you get stuck, make something up and keep on going!

1) Do a mini proof with your givens

Altitude creates congruent right angles

Median creates congruent segments

Line bisector creates congruent segments
Midpoint creates congruent segments

Angle bisector creates congruent angles
Perpendicular lines create congruent right angles

When given parallel lines:
Corresponding angles are congruent OR Alternate interior angles are congruent OR

Alternate exterior angles are congruent
2) Use additional tools:

Vertical Angles are congruent (Look for an X)
Reflexive Property (A side/angle is congruent to itself)
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Euclidean Similar Triangle Proofs
To prove triangles are SIMILAR, prove AA = AA
If asked to prove a proportion/multiplication:

1) Prove triangles are similar

2) Corresponding Sides of Similar Triangle are In Proportion (CSSTIP)

3) Cross Products are Equal

Work Backwards!
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Euclidean Proofs with Parallelogram and Circle Theorems

Parallelogram Theorems

Circle Theorems

A parallelogram/rectangle/rhombus/square has:

Two pairs of opposite sides congruent
Two pairs of opposite sides parallel

All radii/diameters of a circle are congruent
Angles inscribed to the same arc are congruent
An angle inscribed to a semicircle is a right

angle

A tangent and a radius/diameter form a right
angles

Congruent arcs have congruent chords have
congruent central angles

Parallel Lines intercept congruent arcs

Tangents drawn from the same point are

Diagonals that bisect each other
Opposite angles congruent

A rectangle/square has:

A right angle

Congruent diagonals

A rhombus/square has:

All sides congruent

Perpendicular diagonals congruent

Diagonals that bisect the angles

% 1. Given: ABCD is a parallelogram ijq\em“b E@CLSG/I y
S Prove: AAED = ACEB

(D ilen
@ A p J/UM /’)éf) 0/}0631‘( Sidis =

@ A P has dn% My m;rb.sedf

edqch C
@ AD:‘}/“”” hag o= ”"W“-f'tmlemfa/ygj
Bkl andes ale co el

© SSSAAYAMARS

M/‘) 01 wipth /g il
| oS00 )

o7
@?{w g O pus oFopsds™>
eclaps Ny = i angly

9114‘/\ N b N\ D= ;
Q@ h il Cleddes A= Seynily

(I/\)?\(BCD 4;3__ Q f’alﬁ’wﬁmrn
®M=tC
@ fA_E}f EC, BE?%—ED
@,.EAD?J (& N)ESLLRE
(&) ABD=,LREC

OAMEDTAER
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4. Given: SPIN is a square glbj‘lemﬁlf B

Prove: ASNI = ASPI
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5. Given: ABCD is a square, FA = AE

Prove: BF = DE
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8. Given: Chords 4Dand BC of circle O intersect at E, AB=CD
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11. In the diagram below, secant ACD and tangent AB are drawn from external point 4 to

circle O.
Prove the theorem: If a secant and a tangent are drawn to a circle from an external

point, the product of the lengths of the secant segment and its external segment equals the
length of the tangent segment squared. @4@ woll2 bcui?»c&feb
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12. Given: Circle O, chords A3 and CD intersect at E
Theorem: If two chords intersect in a circle, the product of the lengths of the segments of
one chord is equal to the product of the lengths of the segments of the other chord. Prove
this theorem by proving A% £B = CE - ED=pwilR bacdsard,

Sdaleninls loasn§

'v.l

Ol R O Axilay gy can

\ - be dfain
| @20, pAR O Ands Scobed e

2By Aoe

Sami_qreale =

B
L bl Ve ol el
ol Ol BAkep~Aces BMAK
'A =] é\ PSR
@ ‘EB =(B- 1;0/ @}'f@ Pﬁdﬂb are el

A




Euclidean Triangle Proofs with Additional Tools

Vertical Angles are congruent (Look for an X)

Reflexive Property (A side/angle is congruent to itself)

Isosceles Triangles (In a triangle, congruent angles are opposite congruent sides)

Addition and Subtraction Property (If you need more or less of a shared side)

*You must use three congruent statements to get one congruent statement for the triangles. The

two that you are adding/subtracting and the one that you want to prove in the triangle.
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4. Given: In AABC, CA=CB, AR=BS, DR 1 AC,
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6. Isosceles trapezoid ABCD has bases DC and 4B with nonparallel legs AD and BC.
Segments AE, BE, CE, and DE are drawn in trapezoid ABCD such that ZCDE = ZDCE,

AELDE, and BELCE.

Prove A4DE = ABCE and prove AAEB is an isosceles triangle.
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Euclidean Parallelogram Proofs/Parallelogram Properties
To prove parallelograms: Always prove parallelogram first. You will probably have
to use congruent triangles with CPCTC to get at least one of the properties.

1. Quadrilateral ABCD with diagonals AC and BD is shown in the diagram below.

Which information is not enough to prove 4BCD is a parallelogram?

1) ABgC’DandAB”DC' B — c
2) AB=CDand BC = DA

(3 4B =D and BC || 4D :
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2. Quadrilateral ABCD has diagonals AC and BD. Which information is not sufficient to

prove ABCD is a parallelogram? ;
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5. Given: E is the midpoint of SB, AE = ER

Prove: SABR is a parallelogram 5\1-6{ ‘)’Qf?’ dZ 4?1‘_5 l an j_) N 5
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7. Given: Quadrilateral ABCD, diagonal AFEC’, AR = FC', BFJ.AC’ DE‘_LAC' Ll = 22
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9. Given: BDEQG is a parallelogram, BF bisects £ CBA
Prove: DEGB is a rhcc;)mbus = q_q mnen )L S
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10. Given: MILO is a parallelogram, £ZIML = LOML, M LIL
Prove: MILO is a square
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11. In the diagram of parallelogram ABCD below, BE LCED, DF LBFC, CE = CF.

|Peasons

Prove ABCD is a rhombus.
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12. Given: AE=CG, BE=DG, AH =CF, AD=CB

Prove: EF =
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Coordinate Geometry Proofs (
Distance (Length) = \[sz +Ay2 = \sz —xl)2 +(, —yl)2 \

Slope = H_Y=h
Ax  x, —x
Midpoint = (average x, average y) = ( % ';xz i b '; Vs )

How do you prove...?
...an isosceles triangle? (2 Distances)
Two Congruent Sides
. ... aright triangle? (3 Distances)
Show the sides fit into Pythagorean Theorem
... a parallelogram? (4 Distances)
Two Pairs of Opposite Sides Congruent
... arhombus? (4 Distances)
All Sides Congruent
... a rectangle? (6 Distances)
1) Two Pairs of Opposite Sides Congruent
2) Diagonals Congruent
... a square? (6 Distances)
1) All Sides Congruent
2) Diagonals Congruent
...a trapezoid? (4 Slopes)
1) 1 pair of opposite sides parallel
2) 1 pair of opposite sides not parallel
...an isosceles trapezoid? (4 Slopes, 2 Distances)
1) 1 pair of opposite sides parallel
2) 1 pair of opposite sides not parallel
3) Congruent Legs

1. Graph the quadrilateral MATH: M(-2, -3) A(-1, -1) T(4,2) H(3,0). Prove that MATH
IS a parallelogram but is NOT a rectangle. n Nath 1S {)Q'f#'l)l%[m hetae i} his Q paly
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2. A triangle has vertices A(-2,4), B(6,2), and C(1,~1). Prove that AABC is an isosceles (
right triangle. [The use of the set of axes below is optional.] ’
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3. Quadrilateral PORS has vertices P(-2,3), ©(3,8), R(4, 1), and S(~1,~4). Prove that
PORS is a thombus. Prove that PORS is not a square. [The use of the set of axes below
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4. The vertices of quadrilateral MATH have coordinates 44(-4, 2), A(-1,-3), (9, 3), and
H(6,8). Prove that quadrilateral MATH is a parallelogram. Prove that quadrilateral
MATH is a rectangle. [The use of the set of axes below is optional.]
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5. Triangle 4BC has vertices with coordinates 4(-1,-1), B(4,0), and C(0, 4). Prove that
AABC is an isosceles triangle but not an equilateral triangle. [The use of the set of axes

below is optional.] ]) A A E C ]\5 S C(L((L) b‘é Give.
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6. In the coordinate plane, the vertices of ARST are R(6,-1), S(1,-4), and 7(-5,6). Prove
that ARST is a right triangle{ State the coordinates of pomt P such that quadrilateral
RSTP is a rectangle Prove that your quadrilateral RSTP is a rectangle. [The use of the
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7. In the coordinate plane, the vertices of triangle PAT are P(-1,~6), A(-4,5), and T(5,-2). na.

Prove that APAT is an isosceles triangle. [The use of the set of axes below is optional.]
State the coordinates of R so that quadrilateral PART is a parallelogram. Prove that His

quadrilateral PART is a parallelogram. \3 AP erT S ’503&[9 bt(,éﬂ) Se ,J_ nas
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8. Given: AABC with vertices A(-6,~2), B(2, 8), and C(6,-2). AB has midpoint D, BC has

midpoint E, and AC has midpoint F.
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Prove: ADEF is a parallelogram MG Mf__%
ADEF is not a thombus D =
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9. The vertices of rectangle NRQW are N(-2,5), R(2,5), Q(2,-3), and W(-2,-3). If A is the

midpoint NR, B is the midpoint of RQ, C is the midpoint of QO

P

W , and D is the midpoint
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10. In the coordinate plane, the vertices of triangle ABC are A(0,10) B(5,0) and C(8,4).
Prove that Triangle ABC is a right triangle. State the coordinates of pomt P such that
quadrilateral ABEP is a rectangle. Prove that your quadrllateral is a rectangle.
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11. Quadrilateral ABCD has vertices A(3,1) B(-3,5) C(5,4) and D(2,6). Prove }1" hive %’LSC/WL
quadrilateral ABCD is a trapezoid but not an isosceles trapezoid. U\‘Qﬂ"d
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