Exercise 7C: Solutions

1 a AandC(SAS)
b All of them (AAS)
¢ AandB/(555)

2a AABC=ACDA(SSS)
b ACBA= ACDE (SAS)
¢ ACAD = ACAB(SAS)
d AADC = ACBA (RHS)
e ADAB= ADCB (SSS)
f ADAB= ADBC (SAS)
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Let AM be the bisector of ZCAB.
Then

AC = AB (Definition of isosceles)
LCAM = ZBAM (Construction)
AM = AM (Common)

AACM = AABM (SAS)

S LACM = ZABM

Thatis LZACB = ZABC




Let AM be the bisector of ZC' AB.
Then

LACM = ZABM (Given)
LCAM = /BAM (Construction)
AM =AM (Common)
ANACM = ANABM (AAS)
L AC =AB
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2a + 28 = 360°

(Angle sum of quadrilateral)

Soa+ f=180°

Hence, cointerior angles are supplementary.
Therefore, AB || DC

6a a=b=c=d=60°

b

ZCB0 = ZBOA = 60° -, BC || AFE (alternate angles equal) Similarly BE || BA
7a a=108" b=236° c="T2° d=36" e=36° f=36°

b




c®+d° =108° ande® + f° = 72°

.. BD || AE (co-interior angles supplementary)
b° +€° = 72° and a® = 108°

.. BE || €D (co-interior angles supplementary)
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First prove opposite sides are equal.
ABCD is a parallelogram, AD | BC and AB | DC

Join diagonal AC
In AABC and ACDA

ZBAC = ZDCA ( alternate angles, AB || DC)
ZBCA = /ZDAC ( alternate angles, AD || to BC
AC = CA (common)

S AABC = ACDA (AAS)

S AB=CDand AD = BC

To prove opposite angles are equal.
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Let ZDAC = a and ZABC = p

a+ = 1807 (co-interior angles, AD || BC)
- LADC = B (co-interior angles, AB || DC)
. ZBCD = a (co-interior angles, AB || DC)
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Join diagonal AC

In AABC and ACDA

AD = CB (opposite sides equal)
AB = CD (opposite sides equal)
AC = CA (common)

S AABC = ACDA (SS8)

S LBAC = /ZDCA

. AB || DC (alternate angles equal
Furthermore,

S ZDAC = /BCA

. AD || BC (alternate angles equal
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From the diagram,

2a + 28 = 360° (angle sum of quadilateral)
Soa+ f=180°

Co-interior angles are supplementary.
SAB|| DCand AD || BC

In AABD and ACDB

AB = DC (given

ZABD = ZCDB (alternate angles
BD = DB (common)

. ANABD = ACDB (SAS)

L AD = BC
ABCD is a parallelogram
A P B
D — C




To prove:

APCQ s a parallelogram.
In AADQ and ABPC

AD = CB (opposite sides of a parallelogram)

2D = /B (opposite angles of a parallelogram)

D@ = BP (construction)
S.OANADQ = ACBP (SAS)

L AQ = PC

.. APCQ is a parallelogram (opposite sides are equal in length)

To prove:
APCQ s a parallelogram.
The diagonals of a parallelogram bisect each other.
. X0=0Zand WO = 0OY
LXOY = /WOZand ZXOW = /YOZ
S AXOY = AWOZ and AXOW = AYOZ
XY =WZand WX =Z2ZY
.. XY ZW is a parallelogram (opposite sides of equal length)

11 Arhombus is defined as a parallelogram with a pair of adjacent sides equal in length. Therefore all the sides are
equal in length. You should also prove that if a quadrilateral has all sides of equal length then it is a rhombus.
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AABC = AADC (SSS)
- /BAC = /DAM

. AABM = AADM (SAS)
- /BMA=/DMA = 90°

(equal and supplementary)



- AC 1L BD

b Refer to the diagram for a
AABC = AADC (SSS)
- /BAC = /DAM

Similarly for the other vertex angles
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In AABM and ACDM
AM = MC (diagonals bisect each other)
MM = DM (diagonals bisect each other)
£/BMA = ZCMD = 90° (diagonals are perpendicular)
SOAABM = ACDM(SAS)

SDAB=CDand /AMCD=/MAB

. AB || DC (alternate angles equal)
Similarly BC'= AD and BC | AD
Finally AABM = ACDM (SAS)
Hence AB = AD
We note that a shorter proof is available but we have proven several properties of rhombuses on the way
through.
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AABC = ADCB (SAS)
AC = BD.

ABCD is arectangle and therefore a parallelogram
.. diagonals bisect each other

b If a parallelogram has one right angle then:
the opposite angle is a right angle (opposite angles equal in a parallelogram). the cointerior angles are right
angles.
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Let M be the pont of intersection of the diagonals.

AAMD = ABMC(SAS)
AAMB = ADMC(SAS)
All of these triangles are isosceles
S LBAM = /DCM
SLAB|| DC
SimilarlyAD || BC
lA=/B=/C=/D

Therefore all right angles. Hence ABCD is a rectangle.

AABC = AAED (SSS)
- /ABC = /AED




AZBX = AXAY = AYCZ (SAS)
S IZX=XY=YZ

ANABD = ACBD (SSS)

- ZABD = /CBD
. AABK = ACBK (SAS)
~AK =CK

16 /C = ZA + /B implies that ZC = 90°.
M ABCs aright-angled triangle.
Choose point D to complete the rectangle ABCD.
The rectangle has diagonals AB and C'D which are of equal length and bisect each other.
Let M be the midpoint of AB.
Then AB = 2CM.

17 Let ZMNO = /MON = z°
Then ZANO = (90 — z)° and /NMO = (180 — 2z)°
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M is the midpoint of BC.
BG and CF are perpendicular to the median AM extended

ABMG = ACMF (ASA)



