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Practice/test: Applications of triangle congruenc
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stands for corresponding parts of the

congruent triangles are congruent
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Q1l: A
In AABDand ACBD, /A= ./C, BD bisects ~ADC.
Prove that: AABD= ACBD
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ANSWER: 8 5
Pf:
Let’s mark the congruent sides and angles on the triangles. C
In AABD and ACBD, statement reasons

ZA=/C Given

BD bisects ZADC Given

ZADB = /CDB Definition of angle bisector
We have two pairs of congruent
angles, we need a pair of

congruent sides, so we use BD = BD Reflexive property
Then we get AABD= ACBD AAS
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Q2:
Please fill in the blanks according to the information shown in the figure.

In AABD and ACBD, A
AB= (Given)
/BAD = = 90° (Given) B
BD = (Reflexive property) .
So AABD= ACBD ( )
ANSWER:
In AABD and ACBD,
AB= @ (Given)
Z/BAD= __ ZBCD = 90° (Given)
BD = _@_ (Reflexive property)
So AABD= ACBD (__RHS )
Q3: A
In isosceles triangle ABC, AB=AC, m
AD and AE trisect ~BAC. B D E
Prove that AABE= AACD
ANSWER:
Pf:
(1) Let ZBAD=/1, /DAE=/2, and LCAE= /3. A
Then £L1=/2= /3 (A_D and AE trisect ZBAC.) ﬁ%—\
In AABE and AACD, B D E
AB=AC (Given)
ZBAE=/1+/2
=/2+ /3
=/CAD
And £ZB=/C (In a triangle, the angles opposite equal sides are
congruent)

Then AABE= AACD  (ASA)




Q4:
In AABCand ADEF, AB | BC, DE . EF,

AC=DF, and BC=EF.If ZA=(2X+1)°, ZF=(3X-6)°. B

Find (1) The value of x
(2) The measure of ZD

ANSWER:

Sol:

Mark the given features on the figure.

(1) We can easily see thatin AABCand ADEF,

AC=DF (Given)
BC=EF (Given)
And /B=/E=90° (AB L BC, DE L EF)
AABC= A DEF (RHS)

Then £A=/D, ZC=£F  (CPCTC)
ZA=(2X+1)°, LC=/F=(3X-6)°

In AABC,
ZA+/B+/C=180° (Triangle angle sum theorem)

(2X+1)°+90°+(3X-6)°=180°

5x-5=90 (Combine like terms)
5x=95
x=19 =

(2) ZD=/A=(2X+1)°=(2:19+1)°  (Replace x with 19)

=39°+




Q5:

A D
Quadrilateral ABCD and DEFG are squares. F
Prove that AADE= ACDG. E
B C
ANSWER:
pf:
Since quadrilateral ABCD and DEFG are squares, we know that four sides of a
square are equal and four interior angles are right angles. A b 2
label ZCDE as 1 shown in the figure on the right. P F
E
In AADE and ACDG, B fo

we see that AD =C_D, DE=DG (Both are congruent sides of square ABCD
and square DEFG respectively.)

Also ZADC= ZEDG=90° (Both are right angles of square ABCD and
square DEFG)

So we get ZADE=ZADC+ /1
=90°+/1
=/EDG+ /1
=/CDG
Therefore,

AADE= ACDG (SAS)

Qé6:

Quadrilateral ABCD is a square.

Point M is the midpoint of CD. Let line AM
and line BC intersect each other at point E. B C E
(1) Prove that AADM= AECM

(2) If CE =5, find the area of A ABE

(3) Find the length of ME

ANSWER:

Sol:

(1) Pf:

In AADM and AECM,




ZADM=/BCM =90° (The angle measurement of any interior angle of a
square is 90°)

And
ZECM=180°-ZBCM (Line BE forms a straight angle)
=180°-90°
=90°
ZADM=/ECM =90°
CM=DM (Point M is the midpoint of CD)
We need one more congruent sides or congruent angles, so we see
ZAMD=/CME (vertical angles are congruent)
Then
AADM= AECM (ASA)
(2) AADM= AECM (From (1))
AD =CE (CPCTC)
So AD=CE =5 (Given)

Then AB=BC=CD=AD=5 (All the sides are congruent in a square)

The area of AABE=%A_B~ﬁ
1_ P -
=—AB-(BC+CE)
2

1
==5.(5+5

=252
(3) Let’s look right into AECM
ZECM =90°
CM=DM (From (1))
So C_l\/I=IT/I=1(TD=E
2 2
Since AECM is a right triangle,

ME =MC +CE (The Pythagorean Theorem)




Q7: A

Quadrilateral ABCD is a square. Point Cis on line L.

BM L L and intersects line L at point M, ° D
DN L L and intersects line L at point N.
Then (1) Prove that ABCM= A CDN Mwoc N
(2) If AB=10, DN =6, find the length of MN
ANSWER:
(1) pf:
Let L/CBM=/1, Z/BCM=.2, and ZDCN=.3 as shown
in the figure on the right.
Z/BCD=90° (All interior angles of
a square are 90°)
In ABCM, £1+ £2+90°=180°
Get 1+ £2=90°
And /3+ £2+/BCD =180° (43, £2, and ZBCD form a straight angle)
Get 3+ £2=90° (£BCD=90°)
L1+ £2=90°=/3+ L2
So £1=/3
In ABCM and ACDN,
/BMC= /CND=90° (BM L L, DN | L
Definition of perpendicular line)
£1=/3
BC=CD (All sides of a square are congruent)
Then ABCM= ACDN (AAS)
(2)in ACDN,
DN =6 (Given)
CD=AB=10, (All sides are congruent in a square)
Then c_|\f=532-ﬁ\12 (The Pythagorean Theorem)
=10% - 6°
=64
CN=8
And  MC=DN=6 (From (1), CPCTC)
Therefore,




MN =MC +CN
=6+8
-14 »

Q8: D
AABE and AACD are equilateral triangles. BD and CE
intersect each other at point F.
(1) Prove that AACE= AADB.
(2) Find the measure of ZDFE

ANSWER:
pf:
(1) Since AABE and AACD are equilateral triangles, we know that three sides of
an equilateral triangle are congruent and three interior angles are equal to 60°.
E D

A
Label ZBAC as Z1 shown in the figure on the right.

In AACE and AADSB,

- . B
we see that AC=AD, AE=AB  (Both are congruent sides of A ABE and
A ACD respectively.)

Also Z/BAE = ZCAD=60° (Both are interior angles of equilateral
triangles.)
We get ZEAC= ZEAB+ /1
=60°+ /1
=/CAD+ /1
=/BAD
Therefore,

AACE= AADB (SAS)

(2) AB and CE intersect each other at point G as shown in the figure on the
right. E A
Since we look for the measure of an angle,
we need to get the connection to what we have here C
--- The interior angles of an equilateral triangle are all
equalto 60°.
So let’s look into AAEG and A FBG,
In AAEG and AFBG,
Z/AEG=/FBG (From (1), AACE= A ADB, CPCTC)

ZAGE=/FGB (Congruent vertical angles)




Then ZBFG=180°-Z/FGB-ZFBG
=180°-/AGE-ZAEG (Triangle angle sum theorem)
=/EAG
=60°
/DFE=180° - ZBFG (Points B, F, and D are collinear)
=180° -60°
=120° «

Q9: A_E D
In square ABCD, DE=DF, Z/ABE=20°.
(1) Prove that AABE= ACBF

(2) The measure of ZBFE

ANSWER:
Pf:
(1) AABE and ACBF,
DE =DF (Given)
AE AD - DE
=CD-DF (ATD =CD, all sides of a square are congruent)
=CF
And AB=BC (All sides of a square are congruent)

ZA= ZD= 90° (Allinterior angles in a square are right angles.)
Then AABE= ACBF (SAS)
(2) From (1), we have
ZABE= ZCBF
And BE=BF (CPCTC)
We need to find the measure of Z/BFE, then we look into A BFE.
In ABFE,
ZEBF=/ABC-ZABF-ZCBF
=90°-20°-20°
=50°
Since ﬁi=§:, A BFE is an isosceles triangle.
We get
/BEF-/BFE (The two angles of an isosceles triangle opposite of the
two congruent sides are congruent.)

So ZBFE=%(180°—4EBF)




=%(180°—450°)

=65°
Q 10: y
On the coordinate plane, point O is the origin. Point B and D
point D are on the y-axis. \
In two right triangles AABO and A COD, =

ZABO =ZC0OD=90°, the coordinates of point C are (5,0),
AO=CD=13 and ZAOB.= ZCDO. . A B
Find the coordinates of point A.

ANSWER:
Sol:
If we want to get the coordinates of point A, we need to know the length of

AB and BO. We see that a lot of congruent parts given between A ABO
and ACOD. Let’s see what we can get here.
In AABOand ACOD,

ZABO =ZCOD=90°

AO=CD=13
ZAOB.= ZCDO (Given)
Then AABO= ACOD (AAS)
AB=0C
BO=DO (CPCTC)

Since CD=13 and O_C=5,
DO =CD -0C
=13%-5°
=144
We get DO=12
Therefore,

AB=0C=5and BO=DO=12
Point A is in the third quadrant,

So the coordinates of point A are (-5,-12)




QUESTIONS only:

Q1l:

In AABDand ACBD, /A= ./C=90°, BDbisects ~ADC.

Prove: AABD= ACBD

Q2:

w
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Please fill in the blanks according to the information shown in the figure.

In AABD and ACBD,

AB= (Given)
Z/BAD = = 90° (Given)
BD= (Reflexive property)
So AABD= ACBD ( )

Q3:

In isosceles triangle ABC, AB=AC,
AD and AE trisect ~ZBAC.
Prove that AABE= AACD

Q4:

In AABCand ADEF we have A_BLﬁ, ELE,

and AC=DF, BC=EF.If ZA=(2X+1)°, ZF=(3X-6)°, B

find (1) The value of x
(2) The measure of ZD

Q5:
Quadrilateral ABCD and DEFG are squares.
Prove that AADE= A CDG.

Qeé:

Quadrilateral ABCD is a square.

Point M is the midpoint of CD. Let line AM
and line BC intersect each other at point E.
(1) Prove that AADM= AECM

(2) If CE =5, find the area of A ABE

(3) Find the measure of ME

D
F
E
C
A D
M
B C E




Q7:

ABCD is a square. Point Cis on line L.
BM _ L and intersects line L at point M,
DN L L and intersects line L at point N.

Then (1) Prove that ABCM= A CDN
(2) If AB=10, DN =6, find the length of MN

Q8: E
AABE and AACD are equilateral triangles. BD and CE
intersect each other at point F.

(1) Prove that A ACE= A ADB.

(2) Find the measure of ZDFE

Q9:

In square ABCD, DE=DF, Z/ABE=20°.
(1) Prove that AABE= ACBF

(2) The measure of ZBFE

Q1o0:

On the coordinate plane, point O is the origin. Point B and
point D are on the y-axis.

In two right triangles AABO and ACOD,

ZABO =ZC0OD=90°, the coordinates of point C are (5,0),

AO=CD=13 and ZAOB.= ZCDO. . A
Find the coordinates of point A.
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