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1. The angles of quadrilateral are in the ratio 3: 5: 9 : 13. Find all the angles of the quadrilateral.
Sol.  Let ABCD be a quadrilateral in which L A: ZB:£C:/ZD=3:5:9:13

Sum of the ratios =3+5+9+13=30

Also, ZA+/ZB+£C+ 2D =360°

Sum of all the angles of a quadrilateral is 360°

AA=1><360°=36°
30

AB:£x360°=60°
30

£ZC = i><360° =108°
30

and ZD= E>< 360° =156°
30

2. If the diagonals of a parallelogram are equal, then show that it is a rectangle.

Sol. - — <
Given : In parallelogram ABCD, AC =BD ] 3
To Prove : Parallelogram ABCD is a rectangle.
Proof : In AACB and A BDA, -

A B
AC =BD [Given]
AB = BA [Common]

BC =AD [Opposite sides of the parallelogram ABCD]
A ACB = ABDA [SSS Rule]

ZABC = ZBAD .....(1) [CPCT]
Again AD||BC Opposite sides of parallelogram ABCD
AD || BC and the transversal AB intersects them.
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ZBAD + /£ ABC =180° 2)

[Sum of consecutive interior angles on the same side of the transversal is 180° ]
From (1) and (2),
ZBAD =/ ABC =90°
ZA=90° and ~C =90°
Similarly we can prove /B =90° and £ D =90°
Parallelogram ABCD is a rectangle.

3. Show that if the diagonals of a quadrilateral bisect each other at right angles, then it is a rhombus.
Sol.  Given : ABCD is a quadrilateral where diagonals AC and BD intersect 5 &
each other at right angles at O. =
To Prove : Quadrilateral ABCD is a rhombus.
Proof : In AAOB and A AOD, X
AO = AO [Common]
OB =0D [Given £ AOB =~ AOD Each =90° ] h - 4
A AOB =A AOD [SAS Rule]
AB=AD ... (1) [CPCT]
Similarly, we can prove that
AB =BC O ()
BC=CD w..(3)
CD=AD N )

From (1), (2), (3) and (4), we obtain
AB=BC =CD=DA
Quadrilateral ABCD is a rhombus.

4, In AABC and ADEF,AB=DE,AB| DE,BC=EF and
BC || EF. Vertices A, B and C are joined to vertices D, E and F

respectively (see Figure). Show that

Q) Quadrilateral ABED is a parallelogram
(i) Quadrilateral BEFC is a parallelogram
(iii) AD||CF and AD =CF
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Sol.

(iv) Quadrilateral ACFD is a parallelogram
(v) AC =DF
(vi) AABC = ADEF.
Given : In AABC and ADEF, AB=DE, AB| DE,BC =EF and BC|| EF.
Vertices A, B and C are joined to vertices D, E and F respectively.
To Prove :
(i) Quadrilateral ABED is a parallelogram
(i) Quadrilateral BEFC is a parallelogram
(iii) AD||CF and AD =CF
(iv) Quadrilateral ACFD is a parallelogram
(v) AC =DF
(vi) AABC = ADEF.
Proof : (i) In quadrilateral ABED,
AB =DE and AB || DE [Given]
.. Quadrilateral ABED is a parallelogram
(i) In quadrilateral BEFC,
BC =EF and BC||EF [Given]
.". Quadrilateral BEFC is a parallelogram.
(ili)  ABED is a parallelogram [From (i)]
AD|BE ... (1)
[ Opposite sides of a parallelogram are parallel and equal.]
BEFC is a parallelogram [From (ii)]
BE||CF and BE=CF ... ()

[ Opposite sides of a parallelogram are parallel and equal.]
From (1) and (2), we obtains AD ||CF and AD =CF
(iv) In quadrilateral ACFD,
AD ||CF and AD =CF [Proved in (iii)]
. Quadrilateral ACFD is a parallelogram
(v) ACFD is a parallelogram [Proved in (iv)]
AC||DF and AC =DF

[ In a parallelogram opposite sides are parallel and of equal length]
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Sol.

(vi)  In AABC and A DEF
AB =DE [.- ABED is a parallelogram]
BC =EF [*.- BEFC is a parallelogram]
AC =DF [Proved in (V)]
A ABC = ADEF [SSS Rule]
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ABCD is a rhombus and P, Q, R and S are the mid-points of the sides AB, BC, CD and DA respectively.

Show that the quadrilateral PQRS is a rectangle.

A P B

Given : ABCD is arhombus. P, Q, R, S are the mid-points of AB, BC, CD, DA respectively. PQ, QR, RS

and SP are joined.
To Prove : PQRS is a rectangle.
Construction : Join AC and BD.
Proof : In triangles RDS and PBQ.
DS =0B [.- Halves of opposite sides of parallelogram ABCD which are equal]
DR =PB [*.- Halves of opposite sides of parallelogram ABCD which are equal]
ZSDR=2QBP [*.© Opposite angles of parallelogram ABCD which are equal]
ARDS =z APBQ [.© SAS Axiom]
SR=PQ [ cp.ct]
In triangles RCQ and PAS,
RC = AP [ Halves of opposite sides of parallelogram ABCD which are equal]
CQ=AS [-.- Halves of opposite sides of parallelogram ABCD which are equal]

ZRCQ=2PAS [ Opposite angles of parallelogram ABCD which are equal]
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ARCQ = APAS
RQ=SP [CPCT]
In PQRS,

SR =PQ and RQ =SP
PQRS is a parallelogram,
In ACDB,

R and Q are the mid-points of DC and CB respectively.
RQ| DB = RF | EO.

Similarly, RE || FO

OFRE is a parallelogram
ZR=/EOF =90°

[*.- Opposite angles of a parallelogram are equal and diagonals of a rhombus intersect at 90° ]
Thus PQRS is a rectangle.

6. ABCD is a rectangle and P, Q, R and S are mid-points of the sides AB, BC, CD and DA respectively.
Show that the quadrilateral PQRS is a rhombus.

Sol. Given : ABCD is a rectangle. P, Q, R and S are mid-points of AB, BC, CD and DA respectively. PQ, QR,
RS and SP are joined.
To Prove : Quadrilateral PORS is a rhombus.
Construction : Join AC. D R c

Proof : In A ABC,

S Q
P and Q are the mid-points of AB and BC respectively.
PQ|| AC and PQ =1AC (D)
2 A 3 8
In AADC,
.S and R are the mid-points of AD and DC respectively.
. SR|| AC and SR =%AC ...... )

From (1) and (2),
PQJISR and PQ=SR

Quadrilateral PQRS is a parallelogram
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Sol.

In rectangle ABCD,

AD =BC [Opposite sides = %AD = % BC]

Halves of equals are equal

= AS =BQ

In AAPS and ABPQ,
AP =BP [+.- Pis the mid-point of AB]
AS =BQ [Proved above]

ZPAS = ZPBQ [Each =90°]
. AAPS = ABPQ [SAS Axiom]
PS =PQ cee(® [cpct]

In view of (3) and (4), PQRS is a rhombus.

ABCD is a trapezium in which AB || DC, BD is a diagonal and E D C
is the mid-point of AD. A line is drawn through E parallel to AB
intersecting BC at F (see Figure). Show that F is the mid-point of
~E “

A 4

BC.

A
Given: ABCD is a trapezium in which AB || DC, BD is a diagonal and E is the mid-point of AD. A

line is drawn through E parallel to AB intersecting BC at R.

D C
To Prove : F is the mid-point of BC.
Proof : Let DB intersect EF at G.
. . . i G“
A B

A 4

M

In ADAB, E is the mid-point of DA and EG|| AB

G is the mid-point of DB. [By converse of mid-point
theorem]
Again, in ABDC, G is the mid-point of BD and GF || AB || DC

F is the mid-point of BC. [By converse of mid-point theorem]

Must Read Description

Best Lecture E\

OSubscribe to Nationahon: {*

Indla Lecture-1 5I\
N TS Eg uru Yo Channel X+NTSE/CBSE | Social Science |

for more exciting videos on NTSE & School Exam Preparation 5

10th




NTSE @NTSE

India's Best 360° Online NTSE Preparation Platform
NTSE | CBSE | State Boards | Class 8th - 10th

8. In a parallelogram ABCD, E and F are the mid-points of sides AB and CD respectively (see Figure).
Show that the line segments AF and EC trisect the diagonal BD.
D F C
P
A E B
Sol.  Given : In a parallelogram ABCD, E and F are the mid-points of sides AB and CD respectively.
To Prove : Line segment AF and EC trisect the diagonal BD.
Proof : AB| DC (*.- Opposite sides of parallelogram ABCD)
AE|IFC ... (1)
AB =DC (" Opposite sides of parallelogram ABCD)
1 1
> AB = > DC (Halves of equals are equal)
= AE=CF  _{[G53.)- )

In view of (1) and (2),
AECF is a parallelogram
EC|I|AF ... 3)

(Opposite sides of parallelogram AECF)
In ADBC, F is the mid-point of DC

and FP | CQ (.~ ECI|IAF)
". P is the mid-point of DQ (By converse of mid-point theorem)
= DP=PQ ... 4)
Similarly, in A BAP,
BQ=PQ ... 3)
From (4) and (5), we obtain
DP =PQ=BQ

= Line segments AF and EC trisect the diagonal BD.
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9. Show that the line segments joining the mid-points of the opposite sides of a quadrilateral bisect each
other.

Sol.  Given : ABCD is a quadrilateral. P, Q, R and S are the mid-points of the D = C
sides DC, CB, BA and AD respectively.
To Prove : PR and QS bisect each other. S Q
Construction : Join PQ, QR, RS, SP, AC and BD.
Proof : In A ABC, B

R and Q are the mid-points of AB and BC respectively. A R

RQ|| AC and RQ =%AC.
Similarly, we can show that

PS|| AC and PS =%AC.

RQ|| PS and RQ = PS.
Thus, pair of opposite sides of a quadrilateral PQRS are parallel and equal.
PQRS is a parallelogram.

Since the diagonals of a parallelogram bisect each other.
PR and QS bisect each other.

10. ABC is a triangle right angled at C. A line through the mid-point M of hypotenuse AB and parallel to BC
intersects AC at D. Show that
Q) D is the mid-point of AC
(i) MD L AC

(i) CM = MA:%AB

Sol. A
Given : ABC is a triangle right angled at C. A line through the mid-point M
of hypotenuse AB and parallel to BC intersects AC at D. o
To Prove :
Q) D is the mid-point of AC
MD L AC >

(ii) c
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(i) CM = MA=%AB

Proof: (i) In AACB,M isthe mid-point of AB and MD || BC

.. D is the mid-point of AC [By converse of mid-point theorem]
(i) MD||BC and AC intersects them

.. ZADM = ZACB [Corresponding angles]

But £ ACB =90° [Given]

.. ZADM =90°
= MDLAC

(iii) Now, ZADM + ZCDM =180° [Linear Pair Axiom]
ZADM = ~2CDM =90°
In AADM and ACDM,
AD =CD [.. D isthe mid-point of AC]
< ADM = ~CDM [Each =90°]

DM =DM [Common]
AADM = ACDM [SAS Rule]
MA = MC [CPCT]
But M is the mid-point of AB
MA=MB = % AB

MA=MC:%AB

= CM =MA:%AB
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