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| Math Sci 9: Test

Total No. 40

Name: Roll No. :
Date: . -20 Teacher's Signature:
Q.1: Tick (v)) the correct answer. af 5u K (v )£ 72 s <1 /Ulr'
The symbol used for congruent is: adﬂdh""lwﬂiALJlﬂ -1
-+ (D) : (C) ~ (B) = (A)
A triangle has total __ number of components: :ugZ.x!ZUZwJ iy
6 (D) 5 (C) 4 (B) 2 (A)
A triangle can have only ____ right angle: L2 u"..JrJ( -3
4 (D) 3 (C) 2 (B) 1 (A)
In a parallelogram opposite sides are: S Ll W I US> -4
None/u”df::,u* ¢J!/ (D) Parallel/Congruent J’ ~181% (C) Unparallel/dﬂf/ (Bl Opposite direction/e=<_J& (A)
Bisection means dividing in ____ equal parts: L/(‘“’ Sl fa..ﬁlbf&.v" -9
Four/,L (D) Three/ct (C) Two/ss (B) One/L1 (A)
In acute anéled trianige angles are less then 90°: :ug‘Lyzﬁ:, 00° &sli___ el slinsle _6
5 (D) 3 (C) . 2 (B) 1 (A)
Perpendicular to line from an anige of ____: Q\%\“ e bbegsli6 ;r‘/bu’( Py
180° (D) 90° (C) (© 60° (B) i 30° (A)
The distance between a line and a point lying on it is calle @ ety Jobylenl Ol 1255 Ll Ll -8
Half/l»7 (D) Zerol 3 (C) (?%J < Double/t*f; (B) Equal/z: (A)
Medians of a trianige are: S Lng bl 2l 9
Similar/ULt (D) Concurrent/ f- Opposite/## (B) _ Parallel/$i5>* (A)
Two line can intersect at ____ points on(@é :ugé/ &H_J/LP» -10
4 (D) ~\ N3 (c) 2 (B) 1 (A
10x2 =20 Wirite short angw/ﬂ's\'\t/o any ten (10) questions. -éx/’._,u;a:._,mmoc_df 24 )y
How many parts does a theg\g@ ? write names. *u:"jrtu*d_fﬁéz:é::’ I
What do you mean by S.AA=S.AA? Sl i f =i f -
What is meant by A.S.A=A.S.A? ?::_MJ&»KA SAA=AS.A iii
Write names of any four polygons. &%LLJWCMUWW—;JI o \Y
Define the point of trisaction of median? Seslpe e Bl ¢ by v
Where will lie circle's center passing through three noncollinear points? ?@fut{f}?K;}bé_bL;}f:,u‘inbﬂ/fj -Vi
Define obtuse angled triangle. _“é - /*J;WL"-‘M!/"L?)? -Vii
Define trapezium. S sl U S0s5 _viil
When right angled triangles are congruent? *U'dfd’l.r‘_/ u"‘?.,;l/l./b -ix
3cm, 6cm, 9cm are not sides of a trianlge? why. ?u/}Tu“Cwlincm 6cm, 9cm X
If an angle of a right triangle is 30° then what is hypotenuse? QKrLJ//JKJl:’r 30° ,.fslMuJa..fsl)l,fb/ -Xi
What a triangle is called if its two sides are congruent? _un Sl g Lﬂ(LKJuJ | X
I1x10=10 Write answer to any One (1) question. _“ﬁq,..-lﬁgdlru{:_df 'y
Prove that the right bisector of the sides of a triangle are concurrent. -uglﬁﬁﬁwtd;/ﬁbubléwo{f ;é ek 3 /:‘Ulr
Prove that the bisectors of angles of a triangle are concurrent. _uglﬂﬁfﬁdﬂbéug:l}ufcﬁ&ﬁu{f Jlet 4 A1y
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Q.1

Proof
_ Statements Reasons
In AABD <> ACBE '
AB =CB | Given \
ZBAD = ZBCE Given
ZABD = ZCBE ' ir%
AABD = ACBE (,f\%gf%ﬁ S.AA
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Exercise 10.1

In the gn en ﬁgm e

1= _2and AB = B
Prove that
AABD = ACBE

From a point on-{{he bisector of an angle,
perpendiculars are-drawn to the arms ol the
angle. Prove that these perpendiculars are equal
In measure,

Given

BDis bisector of ~ABC. P is point on BD and PL

are  PM are perpendicular 1o  AB and CB
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respectively

To prove

PL.= PM

Prool

Statements Reasons

In ABLP <> ABMP
BP =BP Commeon
ZBLP = ~ BMP Each rnight angle (given)
ZLBP = ZMBP Given BD is bisector of angle B
.. ABLP = ABMP SAA=SAA
So PL = PM E;r;;'lsgsﬂndmg sides of congruent




Q.3

sides by AABC
Given

In AABC, the bisector of B and ~/C meet at I and
IL, IM, and INare perpendiculars to the three sides

of AABC.
To prove

IL=IM = IN
Proof

In a triangle ABC, the bisects of £B and £C meet
in point I prove that I is equidistant from the three

www.pakcity.org

Statements
In AILB << AIMB
Bl =BI
ZIBL = Z1IBM
Z1ILB = Z/TMB
AILB = AIMB
s IL=IM
Similarly
ATAC = AINC
S0 IL = IN
from (1) and (11)
IL=IM= IN

(1)

(i1)

ﬂ_tABQ |

. 118 equidistant from the three sides of

Reasons

Common
(iven BI 1s bisector of 2B

SAA=5AA

ﬁo\
Cmrre pmg SldES of = As
e

ne
o

Theorem 10.1.2

[f two angles of a triangles are congruent then the sides opposite to them are also

congruent

Given

In AABC, ZB= £C
To prove

AB = AC

Construction

Draw the bisector of ZA, meeting BC at point D

Proof
Statements

OO

Reasons

Given each angle 1s rights angles

Corresponding sides of = A’s
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In AABD < AACD
AD =AD

= /(C
ZBAD = ZCAD
AABD = AACD
Hence AB = AC

Common

Given
Construction

SAA=SAA
(Corresponding sides of congruent triangles )




Example 1

If one angle of a right triangle 1s of 30°, the hypotenuse 1s twice as long as the side

opposite to the angle.
Given

InAABC . m~2B=90° and m.2 (" = 30°

To prove

mAC=2mAB
Constructions

At, B construct <~ CBDof 30°

Let BD cut AC at the point D.
Proof

Statements
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A

Reasons

' In AABD.m. A=60° mZABC=90°m./C = 30°

msABD=m/ZABC, mCBD=60° m-ABC =90°, m-CBD = 30°

.. mADB = 60° Sum of measures of £s of a A 1s 180°
- AABD 15 equulateral Each of its angles 1s equal to 60°

- AB=BD=CD Sides of equilateral A
In ABCD.BD =CD £ C = £CBD (each of 30),

ThusmAC  =mAD+mCD &Cg\
_mAB+mAB | | AD=A \\g@‘?“%
2(mAB) J /8@
Example 2

If the bisector of an angle of a t
L\

it, the triangle 1s 1sosceles.
Given

In AABC,AD bisect £
To prove

AB=AC
Construction

Produce AD to F., and take ED=AD

Joint Cto &
Proof

Statements

InAADB &« ED(C

AD = ED
LADB = ZEDC

BD=CD

CAADE = AEDC

~ AB=EC...(i)

and ZBAD = /E

But ZBAD = ZCAD

C. 2B = ZCAD

In AACE,AC = EC .. (ii)
Hence AB = AC

@%\bmems the side opposite to

Reasons

Construction

Vertical angles

Given

S.A.S. Postulate
Corresponding sides
Corresponding angles
Given

Each= £ZBAD

LE= ZLZCAD (proved)
From (1) and (11)
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Q.1

Q.2

onCB
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Exercise 10.2

Prove that any two medians of an equilateral triangle A

are equal in measure.
Given

In AABC, AB = AC and M is midpoint of BC
To prove

AM bisects ZA and AM is perpendicular to BC

Proof

.. Statemenis
In AABM < AACM

B

Reasons

AB =AC Given

BM = CM Given M 1s midpoint of BC

AM = AM Common

. AABM = AACM S8SS=8S8S

So ZBAM = ZCAM Corresponding angles of congruents triangle

m.AMB + m/ZAMC = 180°
S mZAMB = mAAMC

1.6 AM 1s perpendicular to B(W

Y

Prove that a point which is equndlst%@)m the end points of a line segment, is

on the right bisector of line segme

Given J

ABiis line segment. The pmngf %ﬁugh that CA =
To prove H .

Point C lies on the r isector of AB
Construction

(1) Take P as midpoint of ABi.e. AP = BP
(ii) Joint point Cto A, P, B
Proot:

SNtatements

In AABC
CA =CB
/A= /B

A CBP <« ACAP
CB = CA
ACAP = ACBP
Ll 2

msl +ms2 = 180°

Thus m Z1 = m/A2 =90
Hence CPis right bisector of AB and point C lies

C

CB

Reasons

Given

Corresponding angles of
congruent triangles

SAS=S.AS

Adjacent angles on one side
of a line
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Theorem 10.1.3

In a correspondence of two trniangles 1f three sides of one triangle are congruent to the

corresponding three sides of the other. Then the two tnangles are congruent (S.S.5 =§5.8.5)

A

Given:

In AABC <> ADEF

AB = DE.BC = EFandCA = FD

1o prove

AABC = ADEF

Construction @

Suppose that in ADEF the side EF is not smaller Ha DI’ the remaining two sides. On
EF construct a AMEF in which, ~“FEM = bg@\ - AB  Join D and M. as shown in
the above figures we label some of the anLl 2 3 and 4
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Proof:
Statements Reasons

In AABC <> AMEF S ,

BC =EF o Given

/B = /FEM | Construction

AB = ME Construction

.. AABC = AMEF | S.A.S Postulate

and CA = FM (i) (Corresponding sides of
| congruent triangles)

also CA =FD __(ii) | Given

-~ FM = FD | { From (i) and (ii) }

In AFDM

£2=/4 (111) FM = FD (proved)

Smmilarly /1 = /3 (1v)

LmZ2+msl =ms4 + m23 | from (i11) and v }

.. mZEDF = mA/EMF

Now 1in ADEF < AMEF _

FD=FM Proved

and mZEDF = /EMF Proved .

DE = ME Each one = AB

". ADEF = AMEF S.A.S postulates

also AABC = AMEF Proved

Hence AABC = ADEF | Each A = AMEF (proved)
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Example 1
If two 1sosceles triangles are formed on the same side of their common base, the line
through their vertices would be the right bisector of their common base.
Given
AABC and ADBC formed on the same side of BA such that

BA = A(—’,m = I)C,Emeets BC at F.

To l'o prove

BE = CE.AE | BC
Proof

Statements

Reasons

In AADB <« AADC Q
AB= AC Given \ O
DB =DC Given g\*&}
AD = AD Com@f@
. AADB = AADC ;@
nNEl= L2 q> responding angles of = As
In AABE <> AACE o
AB= AC Given
P F-Fa. Proved
AABE = AACE S.A.S postulate
AE = AE Common
“BE=CE Corresponding sides of = As
.13 =/ Corresponding angles of = As
m.3+m. 4 =180° Supplementary angles postulate
m/3=m./4 =90° From I and 11
Hence AE | BC
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Exercise 10.3

In the figure, AB = DC, AD
Given

In the figure A5
To prove

ol
Proof

Q.1

I

E:U

ADC
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~ BC prove that ZA = ZC, ZABC = ZADC

Statements h‘ﬂﬁnns
In AABD <> ACDB
AB =DC Given
E = E{'j Given
BD = BD Common
AABD = ACDB $.5.5=8.8.8
.. Hence ZA = 2C Corresponding angles of ngment triangles
Z1= 23 Corresponding angle ijif%ﬁn‘g,ment triangles
g = A Corresponding lesof congruent triangles
AR |t omgen v
m<sl +tms2=msL3 +msd
orm ZABC = mZADC \j
Z/ABC = ZADC \03%/

~
S L
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Q.2 In the figure LN = MP", MN = LP prove that /N = Z/P, /ZNML = /PLM
Given N
In the figure -
LN =MP and LP = MN
To prove
ZN = ZP and £NML = £ZPLM
Proof
Statements Reasons
ALMN <> AMLP
LN =MP Given
IP = MN Given
IM = ML Common
ALMN = AMLP SS58=8S8S
ZN = P Corresponding angles of congruent triangles
ZNML = ZPLM Corresponding angles of congruent triangles
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Q.3 Prove that median bisecting the base of an isosceles triangle bisects the vertex
angle and it is perpendicular to the base

(ziven
AABC

(i) AB=z=AC

(i)  Point P is mid point of BCie: B =CP

P is joined to A, i.e. AP is median

To prove
1= 22

AP | BC
Proof

Statements Reasons
AABP <> AACP
AB = AC Given
BP =(CP Given
AP = AP Common
AABP = AACP SSS=8SS @QQ
2] = Corresponding fﬁ;@\?@ot congruent triangles
/3=/4 (1)
ms3 +ms4 = 180° (i1) | Corres Qi}tgz angles of congruent triangles
Thus m23 = m.24 = 90 @
- AP | BC | {S@tﬁ%vequatmn (1) and (11)

&

Theorem 10.1.4

If in the corresponding of the two right angled triangles, the hypotenuse and one side
of one triangle are congruent to the hypotenuse and the corresponding side of the

other them the trniangles are congruent (H.S = H.S)

A
B C
Given
AABC <> ADEF
ZB = ZE {nght angles)
CA=FD,AB = DE
To Prove

AABC = ADEF

D

Tesinsssadnnasadnbbisnaaiipeamssa i
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Construction
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Prove FE to a point M such that £M = BC and join the point D and M

Proof

Statements
mZDEF + ZDEM = 180"
Now m ~DEF = 80"

Reasons
(1) Supplementary angles

(1) Given

sides are congruent, tl
Given

In AABC.BD 1 AC.CE 1 AB

Such that BD =CE
To prove
AB = AC
Proof
ey Statements
In ABCD < ACBC

BC=BC

BD = CE
ABCD=ACBE
ZBCA=-CBE

Thus “/BCA=-CBA

Hence EER

;. mZDEM = 90° { from (1) and (11) }

In AABC <> ADEM

BC = EM Construction

ZABC = ZDEM (Each angle equal to 90%)

AB = DE Given

AABC = ADEM SAS postulate

ad £C =AM Corresponding angles of congruent triangles
CA = MD Corresponding sides of congruent triangles
ButCA = FD Given

MD = FD Each 1s congruent toCA

In DMF

L1 ELM - MD = FD(proved)

But/C = £ZM (Proved) Q@

£ZC = ZF Each 1s congn en M

' Given 0(§\

ZABC = ZDEF ' Given @% -

AB = DE (
‘Hence AABC = ADEF - {(SAA=SAA

Example

n\the triangle 1s 1sosceles.

— . .
[f perpendiculars frowes of a triangle to the opposite A

Reasons

BD | AC,CE L AB given =>each angle =90°
Common hypotenuse

Given

HS=H.S
Corresponding angles A s

In AABC, /BCA=/CBA
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Exercise 10.4 paKcity.org

Q.1 In APAB of figure PO | ABand PA = PB prove that AQ = BO and ZAPQ =/BPQ
Given: P
In APAB

PO | ABand PA= PB
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To prove
AQ = BQO and ZAPQ = /BPQ A 0 B
Proof
Statements Reasons
In AAPQ <> ABPQ
PA =PB Given
ZAQP = ZBQP Given PO | AB \
(O
Common )
PQ = PQ @\/
. % &
*. AAPQ = ABPQ HS=HS @\
SoAQ = BQ Corresp{}ndmu @f congruent triangles
and ZAPQ = ZBPQ Correap{}% “angles of congruent triangles
_ ; /\(& P
Q.2 In the figure mZC = m Q\* )0° and BC = AD prove that AC = BD and ZBAC =
Z/ABD 5
Given _
o Y 4 D C
In the figure given m£C = m£D = 90°
BC = AD
To Prove
AC = BD A R
ZBAC =z ZABD
Proof
Statements Reasons
In AABD <> ABAC
AD =BC Given
/D= /C Each 90°
E e _B_A: Common
Thus AABD = ABAC H-S = H-S
- AC =RD Corresponding sides of congruent triangles
. ZBAC = ZABD Corresponding angles of congruent triangles




Q.3
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In the figure, m2ZB = m./ZD = 90° and AD=BC prove that ABCD is a rectangle

Given
In the figure

msB=msD90° and AD = BC

To prove

ABCD 1s a rectangle
Construction

Join A to C

Proof

Siatements

Reasons

In AABC < ACDA
ZB = /2D Given each angle = 90°
AC=CA Common
BC=DA Given
;.AABC = ACDA H-S = H-S
AB = CD Corresponding sides of C{}l‘l rruent triangles
and ZACB = ~CAD Corresponding angle@ﬁﬁ@gment triangles
Hence ABCD 15 a rectangle 4}@
[ @
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(1)
(11)
(iii)
(iv)
(v)
(vi1)

Q.2

Q.3

Which of the following are true and which are false.

Review Exercise 10

A ray has two end points.

In a triangle there can be only are night angle.

Three points are said to be collinear if they lie on same line.

Two parallel lines intersect at a point.

Two line can intersect only one point.

A triangle of congruent sides has non-congruent angles.

In AABC = ALMN, then

(i) msM =m/B = 30°
(ii) m£N = m£C = 60°

MW msA =msL

If AABC = AZMN then find the value of x

Sum of three angle 1n a trangle 1s 180

So

C

msN=m~2C = 60°
msN=x= 60"

x+ 80+ 40 =180
x+ 120= 180
y=180-120

C

M

www.pakcity.org

(False)
(True)
(True)
(False)
(True)
(False)
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Q.4

.0

x = 60"

Find the value of unknowns for the given congruent triangles.

It 1s an 1sosceles triangle
m AB =mAC
and m./B=m./C
when we draw a perpendicular from point A to BC 1t
Bisect

So BD = DC
Sm-3=2m+06
Sm=-2m = 6+3

im=9
9
m = —
3
m=3
opposite angle are congruent
2B =/(
S5=5x+15
55 -5=5x
50
—— )
5
x=10

SCm

By using definition of congruent triangles.

RP = AC
S=y-1
S+ 1=y
V= bocm

AB=0P
Icm=x

Or

X = 3cm

BC=QR

L =4cm

B 5m-3
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D 2m+6 L
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Unit 10: Congruent Triangle

Verview

Congruency of Triangles:

Tow trnangles are said to be congruent written symbolically as = .1f there exists a

correspondence between them such that all the corresponding sides and angles are

congruent.
AB=DE |
ie if {BC = EF and |
CA=FD
then AABC = ADEF
A
8 C

A.S.A postulate:
In any correspondes t two triangles, if one side and any two angles of one triangle
are congruent to the corresponding side and angles of the other then the tnangles are
congruent this postulate 1s called A S A postulate.

A.S.A postulate:
In any correspondence of two triangles, if one side and any two angles of one triangle

are congruent to the corresponding side and angles of the other, the two triangles, are
congruent. This postulate is called A.S A postulate.

5.5.5 postulate:
In a correspondence of two triangles, i1f three sides of one triangle are congruent to the

corresponding three sides of the other, then the two triangles are congruent this
postulate 1s called S.S.S postulate.

H.S postulate:

It in the correspondence of the two right-angled triangles, the hypotenuse and one side
of one trnangle are congruent ot the hypotenuse and the corresponding side of the
other, then the triangles, are congruent this postulate 1s called H.S postulate.
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Introduction:
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Two triangles are said to be congruent if at least one(l—1) correspondence can be

established between them in which the angles and sides are congruent.

For example

It 1n the corresponding AABC <> ADEF

(i) ZA <

(ii) 2B <

A D
C E F
> ZD (£A corresponds to £D)
» ZE (£B corresponds to £ZE)

(1) £C <

> /F (£C correspﬂn)
__ _ o@\gﬁo

(iv) AB <

(v) BC <

(vi) CA <

> DE (AB sponds to -[-)—E}

s EF @% corresponds to ﬁj)
&

> FD (CA corresponds to FD)

Congruency of Triangles:

The two trnangles are said to be congruent written as = if there exists a

]

correspondence between them such that all the corresponding sides and angles are

congruent.

Then AABC = ADEF

A D
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AB = DE
If{BC = EF and
AC = DF

Theorem 10.1.1
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[ Z4 B ZD
2B = i
ZC = LF

In any correspondence of two triangles, if one side and any two

anqgles of one triangle are congruent to the corresponding side and

Given

In AABC <> ADEF

/B=/E BC=EF. /C= /F

To prove
AABC = ADEF

Construction

angles of the other then the triangles are congruent.(A.S.A= A.S5.A.)

Suppose AB Z DE . Take a point M on DE such that AB = ME . JoinM to F

Proof

Statements

In AABC <« AMEF
AB=ME (i)
BC=EF (ii)
/B=/E  (iii)
AABC = AMEF

So, 2C = ZMFE

But ZC=ZDFE
This 1s possible only if D and M are the same
points and ME=DE

Reasons

Construction

Given

Given

S.A.S postulate

(Corresponding angles of congruent triangles)

Given
Both congruent to £ZC
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So AB = DE (1v)

Thus from (i1), (ii1) and (iv), we have AABC =

ADEF
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AB=ME (construction) and ME = DE
(proved)

| S A S_‘ postulates

Example

If AABCand ADCB are on the opposite sides of common base BC such that

AL | BC,DM L BCand AL = DM, then BC bisects AD.

Given

AABCand ADCB are on the opposite sides of BC such that
AL 1 BC,DM L BC,AL = m? and ADis cut b}fﬁ at N.

To prove

AN = DN

Proof
Statements

In AALN <> ADMN
AL = DM Given Q@
CAIN =/ DMN | Each angle is&g\h@‘zg]e
ZALN = ZDMN | Vertical /&gg -
___ Y
ZALN = ZDMN S. S AA
| AN = DN Aixl@rrespﬂnding sides of = As.
K
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