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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 | DA <1 /Ulr'
The symbol of ratio is: at’bbﬁ-w/;ﬁu’ Uu(._»-’ -1
= (D) | (C) -+ (B) - (A)
Notation || means: gulb-t{u_/w 22
Equal/.; (D) Parallel/«$/15 (C) Unequal/e_ ;. (B) “Congruent/c_J’u’ (A)
Ratio has unit. e GKIJ..M -3
No any / 435 (D) J 1 Jz (C) Kg / 1¥ (B) m™ 1 23 (A)
In right triangle, there can be ____ right angles: u*éﬂgslzﬁfﬁ'_uféﬁ,,sl/"l;iﬁ' -4
3 (D) 2 (C) 1 (B) 4 (A)
In a right angled triangle the greatest angle is of e byl e fodie sI|FG L5
60° (D) 90° (C) 45° (B) 30° (A)
A triangle has types with respect of angels: u"(ula..bdﬁu:’:ugfur“ 6
Three/.” (D) Two/s (C) Four/.t (B) Five/&l (A)
The unit of area is: \%,\“; .g‘-_db/iJ.v i
ms' (D) m” (C) (C \/ m” (B) m_(A)
A triangular ______is the union of a triangle and its mte{l\\ u" ugpfu’ic'iﬂmlﬁu’wd'b‘/f -8
Exterior/<:z (D) Area/.%, (C) "2 Interior/as1 (B) Region/ 3k (A)

If three altitudes of a triangle are congruent Stge\r{iﬁangle is: djz u-L‘u:U)’JU‘))‘foL - N9

Acute angled / .»//i5:k (D) Right angled /g‘gﬁ’b (C) Equilateral / ,..,;f/uu (B) Isosceles / cwu-d,u (A)

Median of a triangle divide it into Q@ggﬁfe of equal area: 4.!:'/("’ u"ur"”' dbc’_z/l/a..,.ﬂb;..f lp6ad> _10
e

4 (D) (C) 2 (B) 1 (A)

10x2 =20 Write short anw%o any ten (10) questions. ..éff...,ufa:._,mmo;a! 24 )y
What is the importance ofkngf i%e?e of ratios and proportions? %-_LLJM(“ K_.«/LJ.M al
Write two practicle applicgﬁvﬁyof similar triangles in daily life. a@w(}fﬁuw T d/,m YOI VR
What is meant by proportion? ‘el ot i
Who was pythagoras and what did he discover? %’/JL;;JLJ l;;lwu:f_df W iV
What is meant by converse of theorem? < /L/.:,J’: A
Verify that this triangel is right angled: a=35cm, b=12cm, ¢ =13cm a.,,:i/'l,fl‘é‘w,,f ZJ44 i
Write the axiom of congruent trianige. ..J/._.v /’J;;u»df! (U Sl _vii
When are two triangles considered to be between two parallels? ‘U‘dlaf:_)v,uibﬁ?dﬂﬂ:_f U, _viii
Define the altitude of triangle. _E ALK ix
What is meant by concurrent lines? Ceslpe JWE x
Define circumcentre. -“ébég /J?}aﬁ@iéw@ Xi
Define point of concurrency of the lines. ..Hé - /d/c#}‘;!;ﬁ ~Xii
I1x10=10 wWrite answer to any One (1) question. &gu’f(d'}ﬁ—( g.cjf )

Prove that triangles on equal bases and equal altitudes are equal in area. ..Jur/i/u‘,m,euf/lxcwwlz_,wbiu’ u:t" ‘f i J/...wt- -3 /Jlr'
..u*dy-/uJ‘,udbalcwldﬂrdl;t/w/wldu/umbw,ﬂ’é_ﬂ 4

Prove that the parallelograms on equal basis and having the same or equal altitude are equal in area.
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Exercise 11.1

One angle of a parallelogram in 130°, Find the measures of its remaining angles.
In parallelogram

mZB = 130°

ZD = ZB (Opposite angles of a parallelogram)

msD=m/B = 130°

We know that

ZA+ZB =180

ZA+130 =180 (sum of int. /s on same side of a parallelogram 1s 180°)
ZA = 180-130
ZA = 50°

If /D= 4B
Then
LC=LA

ZC =50°

J
»

One exterior angle forme

measures of its interi

ABCD 1s a parallelogram. BA is produced towards A.
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m/DAM = 4(°

m<DAB =? D C
msD =7 ' '

msZB =7

msC =7 )

ZDAM + ZDAB = 180° m A B

40° + ZDAB = 180°
ZDAB = 180" — 40°
ZDAB = 140°
ZDAB + £ZB = 180°
140° + /B = 180°
ZB = 180° —140°
ZB = 40°

ZD = £ZB = 40°



ZD = 40°
ZC=/DAB
ZC = 140°

Theorem 11.1.2

Statement:
Given
In quadnlateral ABCD,

AB=DC and AB | DC
To prove

ABCD 1s a parallelogram
Construction

Join the point B to D and 1n the figure name the angles as

Proof

Statements

InAABD <« ACDEB
AB=DC
L= _i
BD = Bl
S AABD = ACDB
Now Z4=./3........ (1)

AUH B( ................ (1)
and AD BC ............ (111) ,\YQ

Also AB|| DC..........(iV)
Hence ABCD 1s a parallelogram

www.pakcity.org

If two opposite sides of quadrilateral are congruent and parallel, it 1s a parallelogram

A

Reasons

Given Q@
Alternate angle @

aommon < &
Common £\5v

SAS postiilate
(C og%ndmg angles of congruent triangles)
| on

c:{}rrespondmg of sides of congruent triangles
Given
From (11)-(1v)
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Exercise 11.2

Q.1 Prove that a quadrilateral is a parallelogram if its

(a) Opposite angles are congruent
(b) Diagonals bisects each other

(a) Given
In quadnlateral ABCD
msiA=msC msB=msD
To Prove
ABCD is a parallelogram
Statements

Reasons

msA=msC.. (1)

m/B=msD.. (i)
msA+msB+moC +mo ) =360°
msA+msB =180°

msC +m2 ) =180°

AD|| BC

Stmilarity 1t can be proved that AB | DC
Hence ABCD is a parallelogram

Given

Given

Angles of quadrilateral

(b)  Given

To prove ABCD 1s a parallelogram
Proof

Statements

Reasons

In AABO <« ACDO
OA=0C

OB= 0D
LAOB=ZC0D

S Ll=L2

AABO = ZCDO

Hence, AR | CD ...(1)
By taking BOC and 1s AAOD 1t can be prove
that

AD|| BC.. (ii)

Hence ABCD 1s a parallelogram

Given
Given

Vertical opposite angles

Corresponding angles of  congruent
triangles
S§5485= S AS

Ll = L2

From (1) and (11)
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Q.2  Prove that a quadrilateral is a parallelogram 1if its opposite sides are c}i"“\’é}’-\’“@%‘ Clly.org

Given
In quadrilateral ABCD
(i) AB = DC
(ii) AD= BC
To prove
ABCD is a parallelogram 1.e. AD| BC
Prove
s Statements Reasons
' ACDB &> AABD
AB=DC Given
AD = BC Given
\ BD=RD Common
AABD =ACDB §85= 85885
Thus, Z1=./2 Corresponding angles of congruent triangles
/4= /3 Corresponding angles of congruent triangles
(i) AD| BC Alternate angles are congruent
AB|| DC Alternate angles are cunggu@n;[
. ABCD 1s a parallelogram | B | Q _
s
[ @

Example /\
The line segments, joining the g@ -points of the sides of a quadrilateral, taken in

D R C

A quadrilateral ABCD, in which P 1s the mid-point of
AB ( is the mid-point of BC R is the mid-point of CD

S is the mid-point of DA
P 15 joined to (J, (J 1s joined to K.
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K 15 joined to S and § 1s joined to F.
To prove

PQRS 1is a parallelogram.
Construction

Join A to (.

Proof

Statements . Reasons

InADAC,
SR|[AC S is the midpoint of DA

mSR = —mAC R is the midpoint of CD
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InABAC,
PO ||AC

l b
—mAC
2 !

SR|| PO

mPQ =

mSR = mPQ

Thus PORS 1s a parallelogram

Theorem 11.1.3

P is the midpoint of 4B

O is the midpoint of BC

Each || AC

Each=—AC

SR|| PO,mSR = mPOQ (proved)

The line segment, joining the midpoint of two
sides of triangle, 1s parallel to the third side and

1s equal to one half of its length.

Given P‘; _________ | __2“
In AABC, the mid-point of AB and AC are L . |
and M respectively U
To prove Q O5

LM || BC and m LM :;-.*-HB(. QO

onstruct - S
Construction v

Join M to L and produce ML to N E hat ML =IN

O
Join N to B and in the figure, ndn e angles 1, £2 and 23 as shown.

)

statements

Proof

In A BLN & A ALM

BL=AL
YAEYY.

NL=ML
;. ABLN = AALM
LA = Z3...0)

And NB= AM . (ii)
But _@Hm
Thus

i

Reasons

| Given

Vertical angles
Construction

S.A.S postulate

(Corresponding angles of congruent triangles)

(Corresponding sides of congruent triangles)

from (1), alternative <s

(M 1s a point of E)
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MC=AM ................ (1v)
NB=MC ............... (v)
BC MN 1s a parallelogram

~.BC|| LM or BC||NL

Given
from (11) and (1v)

From (111) and (v)

(Opposite sides of a parallelogram BCMN)

(Opposite sides of a parallelogram)

Construction.

from (v1) and (vi1)

O©Q®
%%ﬁ
%@
O@@
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Exercise 11.3

Q.1 Prove that the line segments joining the midpoint of the opposite side of a quadrilateral

bisect each other.,

Given

ABCID 1s quadrilaterals point QRSP are the mid point of the sides RP and S@ are joined

they meet at O.
OP=OR 0Q=0S

Construction

Join P,O,Rand Sinorderjoin Ctodord toC

Proof

Statements

SP||AC .. (i)

] — ..
mSP=;mA(. (1)

™

AC || RO.. (1)

—

mﬁ“@...(v) ,., <’>\Q/

and RO = SP..(vi)

Now RPand @ diagonals
PQRS intersect at ().
- OP=0OR

f parallelogram

Reasons

In AADC S, P are mid point of AD, DC

-. MI{(\%@R afe midpoint of BC, AB

S b
9

From (11) and (1v)

Diagonals of a parallelogram bisects each

other.
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Q.2 Prove that the line segments joining the midpoint of the opposite sides of a rectangle

are the right bisectors of each other.

|Hint: Diagonals of a rectangle are congruent}

Given
(i) ABCD i1s a rectangle

(i) P,O.R.S are the midpoints of AB, CDand DA

{iii)FQ and RP cut each other at point O
OP = OR




Join Pto O and O to R and Rto Sand Sto P

Construction
JomAto(C and B to D)
Proof
Statements
Midpoint of BCis Q
Midpoint of ABis P
AC||PO................ (i)
LA—C = P_Q ,,,,,,,,,,,,, (11)
2
In AADC
AC||SR......ooo.... (iii)
| NS
—AC =5R 1v)
> (
PO = SR
SP = RQ

RQ| P
mﬁ\l mP_Q

mFHmE

OP = OR
08 = @
AOQUR <« AOQP
OR = OP
0Q = 0Q

RO = PQ
*. AOQR = AOQP

ZROQ = ZPOQ =90°
Thus PRL QTS

ZROQ = ZPOQ............
ZROQ + ZPOQO =180......

By joined B to D we can prove

PQRS is a parallelogram all it sidles a:

(vi11)

(viit)

Given

Given

www.pakcity.org

Reasons

From equation (1) and {ii) each are parallel to

AC each are ha{{

@;\O

s

( \ﬁ
C%ﬁ of them = -AC'
,IDG 9

Proved

Common

Adjacent

Supp]ememary a_ngle
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Q.3 Prove that line segment passing the midpoint of one side and parallel to other side of a

triangle also bisects the third side.

Given

In AABC, R 1s the midpoint of E,E | BC

RO|| BS

To prove
A0=0C

Construction
0S| 4B

Proof

Satements

RO\ BS
OS || BR
RBSO1sa

Parallelogram

OS = BR..(i)
AR = E”,(ii)
@ . E.,.(iii)
/1= /B and

sl = x"‘l.--(_iv)

AARQ <> AOSC

. —

L3z LC

AR = SO

Hence, AARQ = AQSC

AQ=0C

Reasons

Given

Construction \Q//\‘%\
~S\N O

| %ppﬂsite side

G1ven

From (1) and (11)

From (1v)

From (111)
AAS=AAS

Corresponding sides
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Theorem: 11.1.4
Statement:
of trisection of each median.
Given AABC
To prove

The medians of the AABC are concurrent and the
point of concurrency 1s the point of trisection of

each median
Construction

Draw two medians BEand CF

of the AABC

www.pakcity.org

The median of triangle are concurrent and their point of concurrency 1s the point

which intersect each other at point . Join Ato G
and produce it to the point H such that AG =GH Join H to the points B and C

AH Intersects BC at the point D.

Proof
Statements
In A ACH,
GE || HC

Or BE||HC: - (i)
Similarly CF

-.BHCG 1s a parallelogram <
And 2
&
mGD =—mGH ...(iii) 1
2 0

BD=CD

Al 1s a median of AABC medians
AD, BE and CF pass through the point G

Now GH = AG...(iv)
mGD = %mﬁ

and G is the point of trisection of AD...(v)

similarly 1t can be proved that & 1s also the

point of trisection of CF and BE

Reasons

(+ and £ are mid- p{::-ints of sides AH and AC

respectively
(118 po @ diagonals BC
<
(1) and (11)

Diagonals B(C and GH of a parallelogram
BHC( intersect each other at point D.

G is the interesting point of BE, CF and AD
pass through it.

Construction

From (iii) and (iv)
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Lxercise 11.4

Q.1  The distance of the point of concurrency of the medians of a triangle from its vertices
are respectively 1.2 cm. 1.4 cm and 1.6 em. Find the length of its medians.
Let AABC with the point of concurrency of
medians at G

AG=1.2cm. BG =1.4cm and CG =1.6¢cm

AP:iAﬁzixl.ZZI.BUm
2 2

— 3— 3 _

BQ =—RBlr=—x1.4=2 1cm
2 2

— 3= 3

(R=—0=—x1.6=24cm
2 2

Q.2  Prove that the point of concurrency of the medians of a triangle and the triangle whic
is made by joining the midpoint of its sides to the same,

Please visit for more data at: www.pdakcity.org

Given @
In AABC, AQ, CP, BR are medians which meet at G@Q
A )
- A\ O
.
C
To prove
(r 15 the point of concurrency of the medians of AABC and APOR
Proof
Statements Reasons
PR|| BC P, R are midpoint of A8, AC
BO| PR

Similarly OR || BP

.PBOR is a parallelogram it diagonals BR and F@
bisector each other at T o
Similarly ¢/ 1s the midpoint of QK and § 1s midpoint of PR
S PUOS, RT are medians of APOR

(1) @md@pass through G

(11) BRandTR pass through G

(i) P and CP pass through G

Hence (s is point of concurrency of medians of APOR and
AABC
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Example
A line, through the mid-point of one side, parallel to another side of a triangle, bisects
the third side. L A M
Given L Al

In AABC, D1s the mid-point of AB

DE || BC which cuts AC at E.
To prove

AE = BC

Construction

Through A, draw LM | BC
Proof

Slﬂ[f“]f‘"lg RE’:I.S{]"‘_'I-

—— — . — —— O)

Intercepts cut by LM, DE BC on AC are congruent. Intercepts cut by parallels/M, DE. ~
i.e., AE= EC . | BCon ABarecongruent(given) =
2

(O

Q.

«©) =

Theorem 11.1.5 \/ =
Statement: In three or more parallel lines make EDX%Q segments on a traversal they alsc?

intercept congruent segments on any line that {:uts them.

Glven Q
AB||CD| EF @
The transversal [JX inter %@@
AB,CD and EF at the pOIiM

and P respectively,(\such that
MN =NP The transversal C:ﬁf
intersects them at point R, § and 7

respectively.
Prove

RS=ST
Construction

From R, draw RU/ | I.X , which meets CD at U, from S draw SV | LX which meets EF at

as shown 1n the figure let the angles be labeled as £1, £2, £3 and £4.
Proof

A ' B

< Please visit for more data at-

Statements - Reasons
'MNUR is parallelogram RU HLX {Constmc’[mn) AB[IFO (given)
. MN = RU (i) (Opposite side of parallelogram).
Similarly.
NP = SV (ii)
But MN = NP (iii) Given
S RU =8V | {from (1) (11) and (111)} each 1s || LX (construction)
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Also RU || SV

Wi §- . Corresponding angles

and 23 = /4 Corresponding angles

In ARUS & ASVT

RU =SV Proved

Ll = 2 Proved

3= /4 Proved

ARUS = ASVT SAA=8 AA

Hence RS = ST (Corresponding sides of congruent triangles)

Please visit for more data at: www.pakcity.org
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Exercise 11.5

In the given figure

AX||BY ||CZ|| DU || EV and AB=BC=CD=DE
If MN =1lcm then find the length of LNand LO

" PQ=NP=MN = IM

MN = lem A £ A
PR OR T = p
AP=PO=0OR=RS =ST _ My
Theretore, LN~ T8 + N L\,

IM = MN

saam:m MN _ P &
E ¢ |

LF‘« =2un s

IM = NP = PO MN =1cm

So, LM =1cm. NP = lem, PO— lcm

LO =IM +MN + NP + PQ ©
LO=1+1+1+1 (©)

LO = 4dem 0% (\\«Bﬁ\o

Takc a line segment of Iength 5

@r and divide it into five congruent parts
@ ZB AX. On

lines paral]el to TB 1 the point P Q R and S.

Proof

Construction: R
(1) Take a line segment AB = 5.5cm Q

(i) Draw any acute angle Z54X P
(i11) Draw arcs on AX which are
AP :PQ: QR ~RS =ST

(iv) Join /'to B

(v) Draw lines SF, RE,OD, & PC Parallel to 7B
Result line segment AB is divided into congruent line segments AC =CDz=DE=EF =FB.

Q
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Q.1
(1)

Ans:

(11)

Ans:

(111)

Ans:

(1v)

AnNs:

(V)

Ans:

Q.2
(1)

Ans:

(11)

Ans:

(iii)

Ans:

(1v)

Ans:

Q.3

Q.4

Review Exercise 11

Fill in the blanks

In a parallelogram opposite side are
Congruent

In a parallelogram opposite angles are
Congruent

Diagonals of a parallelogram ........ each other at a point.
Bisects

Medians of a triangle are
Concurrent

Diagonals of a parallelogram divide the parallelogram into two
Congruent

iiiiii

iiiiiiiiii

In parallelogram ABCD

mAB = ...
mAB = mDC
mBC........
mBC =mAD
mol=..............
msl =m2s3
ms2=_...........
ms2=ms4

Find the unknown in igure given

Solution

n° =175

},0 = 3°

Substituting the value of #°

}!ﬂ - "?SE'

x°+ 75 =180 Adjacent and supplementary
x° = 180-75

x° = 105°

m° = x°

m° = 105°

If the given figure ABCD 1s a parallelogram then find x, m
] 1x° = 55°

55"
0

X :'y{-
x° = 59
LA+ /B =180°
ZB=180°- /4

£B=180°-55=125"

www.pakcity.org

Triangles
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Q.6

ZB=130°

LD+ 2C =180°
5m+10°+55°=180°
5m+65° =180°

S5m =180° - 65°

S5m=115°
115°
m=
SG
m=23°

The given higure ZMNP 1s a parallelogram finds the value of m, n

In parallelogram opposite sides are congruent 8m —4n =238 ... (11)
Multiply 4 with equation
4(41}? + H) =4x10

16m +4n =40 ... (1)
Adding equation (11) and (1v)
8m — }14{ = 8

16m+ 4fi = 40

24m = 48

- 48

m=—
24

Putting the value of m in equation (1) 4(2) + n=10

8+n=10
n=10-8
n=2

In the equation 5, sum of the opposite angles of the
parallelogram in 110°

L+ M =180

55°+/M=180°

ZM=180°-55°

ZM = 125°

www.pakcity.org
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ZP = ZM opposite angles are congruent in parallelogram

ZP = 125°

www.pakcity.org
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Unit 11: Parallelograms and Triangles

Parallelogram:

Overview

www.pakcity.org

[f two opposite sides of a quadrilateral are congruent and parallel, 1t 15 a parallelogram.

Medians

A line segment joining a vertex of a triangle to the mid-point of the opposite side 1s called
median of the triangle.

Trisection

The process to divide a line segment into three equal parts.

Theorem 11.11

In a parallelograms

| "
(1) Opposite sides are congruent /\Qﬁ

(ii)) Opposite angles are congrue B@/

Given

In a quadrilateral ABC{). AB | DC, BC

AD and
the diagonals AC,BD meet each other at point (J.
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In the figure as shown, we label the angles as /1, /2, /3, 274, /5 and £6.

Alternate angles
Common

To Prove
(1) AB= IXC,AD =BC
(11) ZADC=ZABC, ZBAD = ZBCH
(i) 0A=O0C, OB=0D
Construction
Proof
Statements
(1) In AABD <> ACDRB
/4 =/]
BD = BD
£2= 23

- AABD = ACDB

So.AB.DC,AD = BC
and/A = /C

(11) Since
and Z1= /4. ()

Alternate angles
ASA=AS A

Reasons

(Corresponding sides of congruent trnangles)

(Corresponding angles of congruent triangles)

Proved



L2=L3 i (h)
SomZl+emZ2=ms4+ms3
or mZADC = mZABC

or LAD( = /ABC

and ' BAD = m.~BCD

(iii) In ABOC <>ADOA
BC = AD
e
3= /2
- ABOC = ADOA

Hence OC = OA . OB =0D

www.pakcity.org

Proved
From (a) and (b)

Proved in (1)

Proved in (1)

Vertical angles
Proved

(AAS=A AS)

(Corresponding sides of congruent triangles)

Example

The bisectors of two angles on the same side of a par

angles.

Given

A parallelogram ABCD, in which 19

AB|| DC.AD|| BC

The bisectors of EA and EB@E&C&] other at E

R
To Prove “

m . E=90"

Construction:

o\/
\{
e) &'

\?@

Name the angles £ 1 and £ 2 as shown in the figure.

Proof

Statements
mAl+mL2

= %(mABAD +mZABC)

1 |
= —(180°

~(180°)
— 9()°
Hence in AAdBE m ./ = 90°

Reasons
( 1
msl = EmLBAD
msL2 = %m;ﬁABC

P

int.angles on the samesideof AB

< which cuts hsegmentzs ADand BC

are supplementary.

mZl+m22 =90° (proved)

lngram cut each other at right=

Kcity.org

w.pa

Please visit for more data at: ww





