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Objective
After studying this section, you will be able to
= Prove that a quadrilateral is a parallelogram

PROVING A QUADRILATERAL IS A PARALLELOGRAM

A B

Any one of the following methods might be used to prove that
quadrilateral ABCD is a parallelogram.

1 If both pairs of opposite sides of a quadrilateral are parallel, then &_/h DS opp SC‘S I > /7

the quadrilateral is a parallelogram (reverse of the definition).

2 If both pairs of opposite sides of a quadrilateral are congruent,

I\
then the quadrilateral is a parallelogram (converse of a property). BO\#\ p‘rs Oﬂn 50{5 = %g
3 If one pair of opposite sides of a quadrilateral are both parallel / fa7 5»0@ LR =7

and congruent, then the quadrilateral is a parallelogram.

4 If the diagonals of a quadrilateral bisect each other, then the dtaﬁﬂ loca 2ach M =147

quadrilateral is a parallelogram (converse of a property).

5 If both pairs of opposite angles of a quadrilateral are congruent, 3)‘/) /0/),0 WZS & ﬁé /

then the quadrilateral is a parallelogram (converse of a property).
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Problem 1 Given: ACDF is a 7. F o 4 D
£ AFB = £ECD S :
Prove: FBCE is a .
2 N
A T B v C
Proof <
1 ACDF is a 7. 1 Given
ZE\ELD 2 L7 = oppls=
3 AF=DC 3 =7 => Spo sals =
4 £AFB = LECD 4 G-lvenc
5 AAFB = ADCE 5 Asa (234)
@FB = EC 6 coATT
7 AB = ED 7Cp0TT N
AC =FD 8§ L7 = 2pop edle =
9)BC = FE g SMW
10 FBCE is a . 10 By o1 oo s € = Yave ((0&4)
Problem 2 Given: ACAR is isosceles, A B
with b-‘.@ GR:
AC = BK,
LC = /K
Prove: BARK is a 7. B R K
Proof
1 ACAR is isos., with base CR. 1 Given
2 AC = AR 2 1508 === sdS
3 AC = BK 3Groen )
4 AR = BK 1T ane e
5 /C = /ARC 5 =>4
6 £C =K 6 Givta
7 LARC = /K 7hane . o
8 AR | BK 8 o Ls= =/
9 BARK is a 4. 9 lpr gopade =& I = 7

Problem 3 Given: Quadrilateral QUAD, with

Q —— D
angles as shown [3x(x = 5x)] oy
Show that QUAD is a 7.
[V Edid i (3x3-15x%)°
4 U

botH M
Solution ﬂf oppls £ = 7
/0
A (x*—s5v) = 335 (x¥)" = x
2 »n 1,0
3x3— /5" = P-/5%* XTo=
/ e
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2 Given: £ XRV = /RST,
ZRSV = £ TVS

Conclusion; RSTV is a 7.

4 Given: RKMP is a 4.

ZJRK = /PMO

Prove: RJMO is a 7.

Supply each missing reason. j

AMDG

5.6: Proving that a quadrilateral is a parallelogram

RKMP is a 7.
- —>

RO || TM

RK = PM
ZRKM = £MPR

/JKR = £ 0OPM
£JRK = £PMO
AJRK = AOMP
10 JK = PO

11 RP = KM

12 RO =M

13 RJMO is a 7.

OO N WN =

6 Given: CD || AB,

£ZEDA = /CBF

£JKR supp. ZRKM
£ OPM supp. £LMPR

0N OO W =

Prove: ABCD is a parallelogram. / /

Ms. Kresovic



JM bisects £0JK and 2OMK.,
Of=x+5KM=y -3,

JK =2x —4

a Solve for x.

b Solve for y.

¢ Find the perimeter of OJKM. K M
11 Answer Always, Sometimes, or Never: A quadrilateral is a 11a
parallelogram if 1o
a Diagonals are congruent
b One pair of opposite sides are congruent and one pair of 11c
opposite sides are parallel
¢ Each pair of consecutive angles are supplementary 11d
d All angles are right angles
13 Prove that the quadrilateral is a parallel- (x5 x 9° (= 5)x + 5)]°
ogram.
(x2- 25)° (x7)°

Prove ABCD is a 7.

Copy and complete the flow diagram for
the proof. Be sure to list reasons 1-6.

ABCD isa/~
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CLASS WORK
I For each quadrilateral QUAD, state the property or definition (if 1A .
there is one) that proves that QUAD is a parallelogram. ‘b;‘a.so bia ea.0tren =>
a U A c u A e U A a4

Z m 18 1 sole & A//=>
Q D a4
Q D

T B prsdo =

b u A d U A .
QAN LS E
i ANEEAN =/ >
D

\v4

Q Q D 1p
O IE
Y& Lot 7 cpopp SAS 1)
=27
3 Given: ©O
Conclusion: SMPR is a 7. S R
O
M P
oA ©
5 Show that PQRS is a parallelogram. S Slope PQ = L \gsa_wslupe ._»-é/
i P [ SR_
P(-10, 6) ke SlopaR= O
\ \ PO = [-i0/+/2/= 12 Jsam
X-axis MLA
S(_;,,_4)\ \ se=/-#+]sl= )]
R(5,-4) )@ SAY2

|€one pr of sides is boHw =2 A e 7




10 The measure of one angle of a parallelogram is 40 more than 3
times another. Find the measure of each angle.

A

e

x/g,-a

= Sk *+ 40

[T = op0-swlbe /]
//'9%/’[3 sst SR

LSurth) =/80

L= /O
X = 35
LYy =15

14 Given: RSOTisa /7.
MS =TP
Prove:
1 RSOT isa /7.
2 MS =TP
3 RSITO
4 +RSM = PTO
5 RS=TO
6 ARSM = AOTP
7 RM = PO
8 L1=,2
9 RM I PO
10 MOPRis a /7.

MOPR is a 7.

1 Given

2 Given

3 L7 = orp sds /
4//,‘$ ol ext LS =
5 7 => opp e =

6 SAS (R, 45D
TcrPCTC

8 CPCTC

9

10

17 Find the value of x.




