Classifying Quadrilaterals

QUADRILATERALS
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What's your favorite type
of Quadrilateral??

The kind with four
sides!
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6-4 Study Guide - Special Parallelograms: Rectangles, Squares and Rhombi

A rectangle is a quadrilateral with four right angles. It follows that since both pairs of opposite angles
are congruent; a rectangle is a special type of parallelogram. Thus, a rectangle has all the properties of a
parallelogram. However, a rectangle has an additional property:

% Rectangle — diagonals are congruent

A rhombus is a quadrilateral with four congruent sides. Since opposite sides of a rhombus are congruent,
a rhombus is a parallelegram and has all the properties of a parallelogram. The diagonals of a rhombus
have two special relationships.

< Rhombus — diagonals are perpendicular

< Rhombus — each diagonal bisects two angles of the rhombus

Is the parallelogram a rhombus or a rectangle? You must first determine that the quadrilateral is a
parallelogram and then you can use one of the following theorems to determine if it is also a rhombus or a
rectangle.
V¢ Consecutive sides of a parallelogram are congruent — rhombus
< One diagonal of a parallelogram bisects two angles — rhombus
< Diagonals of a parallelogram are perpendicular — rhombus
% Diagonals of a parallelogram are congruent — rectangle
v % Adjacent sides of parallelogram are perpendicular — rectangle

A square is a quadrilateral with four right angles (a rectangle) and four congruent sides (a rhombus).
Therefore, it has all the properties of a parallelogram, a rectangle, and a rhombus. Alse, to show that a
quadrilateral is a square, you need to show that it is a parallelogram, a rhombus, and a rectangle.
Example: ABCD is a rhombus. If mZADB = 27, find mzADC. 5Y

Since each diagonal of a rhombus bisects a pair of oppesite

angles, m£ADC = 2(ZADB). So m£ADC = 2(27) or 54.

Use rhombus PQRS and the given information to find each value.

1. If SQ=24,RP= 10, find SR. 1%
0
2. If msPRS = 17, find mzQRs. 34

3. Find m£STR. qC,

4. Tf SP=4x-3and PQ = 18 + x, find the value of x. P e
=32 1% Re=r] ,
3 k= 39 R
Use rectangle RECT and the given information to find each value. e <
5. msRCT = 30°, find m<ETC. 30 7 s
6. TfRC=5x+2and AE=x+ 14, find the value of x. 5 X422 2 ( x4 1%)
: 5r+7 = : g
7. Tf mZEAC = 40°, find meagc. 180 E R
> — 0N Ix = lo
10 — :
3 : =4 N - s b
T1e; HE 2F
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Determine whether EFGH is a parallelogram, a rectangle, a rhombus, or a square for each set of vertices. ~

8. M(1, 5), N(6, 5), O(6, 10), P(1, 10)

y—b

N 5iOPE-K’Q W= n g %

= 1220

parailelogram: 4es- cpp 5ide§
rectangle: ges - cons. sides -
rhombus: €9 - ai Bt X

square: Ye 5 — ot fEC‘l&-CLH31€é rhembes 5

State yes or no for each and explain why or why not. Show work to support the explanations. w
9. W(5,4).X(3,-6),Y(0, -10), Z(2,0) / / /
: {

v AR o {0
dope ¥ = xb 85 y
5’1039@7"2?( = —\o-B _ . i

e -to
geciivicgs 4 s > ok
{ slo g;ﬁ_?:i'g—'ﬁ: AL - éfopeb\}: i—iu:(.) o i
?/ﬂ;——r_fé F ‘““-‘\ (G { i” slope X¥ 5(:—-&-10 . Ur\ga‘*
5 TR = s 1] 3 e ot — ze bt
Slope NO = e P =
Slope MO = 5-10 - 73 _¢ ) slope WY = &xe W 5
e = E ‘5 (S'L' pe S S notl
e = -5 __ T -0 )
Slope We = 2212 - =F = slope ¥ = 52 . b

parallelogram: eg - opp sides |l
rectangle: nO—-cons. sides not
ot A

rhombus: vno- di&%.
square: vio- wot rech &ng‘ﬂ ovd rhombus

10.D(1, 10), E(-4, 0), F(7, 2), 6(12, 12)
= —_ (B — o)
S‘O()e DE :\t\)“k:i :Lé-':?_
i
3 = = 171z e,
S‘Dpe = = = ol >no_¥l
o= _ o2 =2 o
5\0{96 G it %
8]
== . Bz v A
S\OP{:“ T laed - Sy M
Sl = = Y __g_, e
ioPe I~ e = 3 } ;
i T = O—[Z. e = tz " §_ h-_
6\0{33 T = Eole e

parallelogram: yes 0 pp sides \|
rectangle: no, cons sides not A
rhombus: yes cg\i&%‘ k.

square: O | wot :’ec_—\—qmg.\e,

—

’ =
TL -

11.R(5, 6), E(7, 5), (9, 9), T(7, 10)

s\o‘oe RY .= L;if-"“_%'-“ §“

S\Dlaefis: %:—:%; 2_‘1
et ol - r km%«l
510?@:\—5;: %% = unde §.

parallelogram: i&cs - opp side s
rectangle: Yes cons. sides L
rhombus: no di&%t e

square: no - nor o US
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Geometry Worksheet Natme
Rectangles. Squares & Rhombi (6.4) Date_ 3.5, Period
|1 In rectangle ABCD, AB = 2x + 3y, BC=5x -~ Zy, CD 22,and AD = _17" Flnd: and y. 1L+3 Y .
.‘QM-%%’_;& Lx Yy = ’)L 5\ &
'_i.,;jx—ata_:‘ ISX by = ~‘-’3“‘ E Eg
4% -=95. Lw,-
' D ENY C
In the diagram for problems 2-7,QRST is a rectangle and QZRC is a parallelogram.
2. IfQC=2x+1and TC=3x-1, 7 3. If m£TQC = 70, find m£QZR. z
find x. .
aAX+) = 3 -} Q R| MLGAZR= 40 Qe o0
BT Lo | D g
N L o
T s T A g
4. If msRCS = 35, find m£RTS, 7
& Q R
MLRTS=17.5 c gL
=
724
T s

6. If RT = x* and QC = 4x - 6, what is the value of
x?

7. RZ= 6x, ZQ = 3x + 2y, and CS = 14 - x. Find the
values of x and y. Is QZRC a “special®

)

11 If msB5=16, msL3 =

% BX 1 Z parallelogram? If so, what k""d’r\-\s a T\nombb
; b¥ = 4 -
¥Rz =0 Q >R o . lm i s
_ " - 3
-DHG-Oz0 | Tl EEE\raryiiy
- o
\‘x:;;. %= \ & 5| ray=12
L e T d
Use rectangle STUV for questions 8-11. )
“tie O s -
i HFmal =30 mi2e_ D 2 >
9. If ms6=57, med=_33> ; - -
510, Tf ms8=133, me2=_lole. 5 i
i 0 5 - A~3
_r-!i,. Vv U

12. ABCD is a rhombus. If the panme‘rer of
ABCD = 68 and BD = 16, find AC.

=1 [Ac=30]
.2 4 1
Fr X =47

= 245

R=1\5

13. ABCD is a square. If m<DBC = x? - 4x, find x.

'1{2—-'-}&“—“» 4s A %,B
X - Ux-us =0 T
(=D =0 L,
‘\tx:% X = S ‘i




g Use rhombus ABCD for problems 14-19
14, Tf mcBAF = 28, mZACD = A%

| 15. If msAFB=16x+6,Xx= 5.35 ibx¥=90 e x=84

16 T6 mzACD = 34, meABC=_31d-

— 126-4x=30
17. If msBFC =120 - 4x,x = lash 30 =4 %

o

18. Tf m/BAC = 4x + 6 and mZACD = 12x - 18,x = 3
i (A8

. 12
19. Tf msDCB = x* - 6 and m£DAC =5x+ 9, x = - £
&('L‘DAC_:\): LDCB ¥ ox~9% 20 %z \2 oF %=~2
iox+\8 = x*-b (=1 D(x+2)D)=0

20. ABCD is a square. AB=D5x+ 2y, | 21. A confractor is measuring for the foundation of a building that

AD = 3x =v, and BC = 11. Find x and | is o be 85 ft by 40 f1. Stakes and string are placed as shown.

ly. u(_% Y Ar Sx¥24%p | The outside corners of the building will be at the points where the
S 1 strings cross. He then measures and finds WY = 93 ft and XZ = 94

| ft. Is WXYZ a rectangle? If not, which way should sickes E and F

be moved to made WXYZ a rectangle?

Bxre2q= 1| ¥ :
b i

Ex-2zy =22 b not rectangle because | 85 t
e d‘\&gc nals are not = 3 €
Wwx = 33 15+ay=1 = ; '

(x=3 T3y | move left =

J L d
22. ABCD is a rectangle. Find the length of each | 23. ABCD is a rectangle. Find each diagonal if
dingonal if AC = 20c = 3)ond BD =+ 8. ® | Ac=*X andBp=4-c  3c= dL-qc¢
Ax-b= R +5 1 _ ¥ -

st [Ac-posiel AT (T3l dug]

Given rectangle QRST . ' = "_’/

: o ) -
130 24 If RX=QT, find m£TXS.

Lo 5 25 If m/RQS = 30° and QS = 13, find SR.

(0r 3. 26. If m/QST = 45° and QT = 6.2, find QR.
27. Given rhombus ABCD, AB=5x+y~1,BC=18, | 28. Given square PQRS, SR = x*- 2x, QR = 4x -~ 5.

Ch=8x-2y+2. Findxandy. Find x, SR, and QR.
5L +4x-8=11 , 2 P
Go=gn7 B 13" c| W —gr=ux-5

(x=31 | X bx+5=0
=y 5| (%-—- g x=)=0

A—m—b | (srR=gr=\5) 2T Ry

Y5




Determine whether WXYZ is a parallelogram, a rectangle, a rhombus, or a square for each set of vertices
State yes or no for each and explain why or why not. Show work to support the explanations. For

il b
" /
example, if you say the sides are parallel then you need to calculate the slopes. / ;
o i
29. W(5, 6), X(7, 5, Y(9. 9). Z(7. 10) haee MR e 5 A 7 Y
- g1 B LY o
Paralclogram: opp =i+ | Slope TV~ GE- -y I | W5y
, _ . N
Rectangle: cons. sides L. shope Wz = 70 - '_“'fz X ;L—L éb?e YF = = andef
B~} & :
' il
Rhombus: no~ Qlag not L slope X¥=5-2 . -4 _
, 6 St = =2 >
Square: O - NCo¥ chombus
) P PR el M5 N
g AN = = & e PEN =
30. W(-3,-3), X(1, -6), Y(5, -3), Z(1, 0) SopelET BN T ALy e |
: i it slope ZX = —_sz:\g _ ““Z% slope T3=T7C. 1 dof
Parallelogram: Yes-opp sices = L9 Yot
neYl
i i ‘i 5 VAR = —-3-0 3 -/
Rectangle: ne -¢ons sides not L Slepe z = = s
Rhombus: %e5~dqa%. " Slone B wbbe g évgii
) ] = __5 == a g -
Square: nc — not re c,-‘;cm_cj\e, _ '

Determine whether EFEH is a parallelogram, a rectangle, @ rhombus, or a square for each set of vertices.

State yes or no for each and explain why or why not. Show work to support the explanations. For e
example, if you say the sides are parallel then you need to calculate the slopes. Ej
- - = EE e TAE . {3
31. E(0,-3), F(-3, 0), 6(0, 3), H(3, 0) Sloge EF =t ]g \ R
e N : Si\oelq—é: Sie o SR e e
Parallelogram: ye< -cpp sides | pet o-a =3~ \ Sk slope EG = 3 E—und@f
o) "
: - ceons. Sid s\ s oot oo=d — =
Rectangle: yes - cons. 1 =B e BB — = =) Slope FW = _(TDT(':T; -0
Rhombus: yes- diag. 1. slepe E6 = or—gf:._a_:l i
-3¢’ -3
Square: yes - beth cech £ rhembus
32. E(2,1),F(3,4),6(7.2), H(6,-1) = SlopeEr= 2= 2 -2 '
T ]
Parallelogram: yes-opp sides il e AR £ %;i:'z; =5
: s > notL
Rectmglel o subeeetd  SOFS PRl e on
ectangle: no- Cons. sides ne SE vt
; E i =2 . B , W
Rhombus: he - diag net A\ Slepe F6 = —”—;—;‘:'l_; = 2= ~X
Square: no~ not rectangle Slope Egztum . _
ot vhom bug 29 TIE B ,
. s ; mot o
Sepe FR =25 . FH 3



