MATHEMATICS » SpeedLabs

An Innovative Learning Methodology by lITians.

Board - ICSE Class — IX Topic - Circle

1. P and Q are any two points lying on the sides DC and AD respectively of a parallelogram ABCD. Show that
area of AAPB = area of ABQC.

Solution:
Given a parallelogram ABCD, and P and Q are points lying on the sides DC and AD respectively as shown

in the adjoining figure. As AAPB and || gm ABCD are on the same base and between the same parallels
AB and DC, D F

1 Z=rT
area of AAPB = 5 area of || gm ABCD ... (i) Q/ - --,:"z"fﬁ \ /

. 1 ;
Also, as ABQC and || gm ABCD are on the same BC and between the £ - "E

same parallels AD and BC,

1
area of ABQC = 5 area of || gm ABCD ... (ii)

From (i) and (ii), we get
Area of AAPB = area of ABQC.

2. In the adjoining figure, ABCD is a rectangle with sides AB = 8 cm and AD = 5 cm. Compute
(i) Area of parallelogram ABEF
(ii) Area of AEFG. T \

Solution: s

(i) Area of || gm ABEF= area of rectangle ABCD (on the same base AB A B G
and between the same parallels AB and DE)
= (8 X 5) cm? = 40 cm?.

1
(ii) Area of AEFG = E X area of || gm ABEF

(On the same base FE and between the same parallels FE and AG)

1
= (E X 40) cm? = 20 cm?
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3. ABCD is a trapezium with AB || DC, and diagonals AC and BD meet at O. Prove that area of A DAO = area of

A OBC.
D C
A * B
Solution:
Statements Eeasons

1.AB | DC 1. Given.

2. Area of AABD = area of AABC 2. As on the same base AB and bebween
the same parallels AB and CD are
equal in area.

3. Area of ADAQ 4+ area of AOAB 3. Additon area axiom.

= area of AOBC + area of AOAB
4. Area of ADAQ = area of AOBC 4. Subtracting same area from both
Q.E.D. sides.

4. The diagonals of a parallelogram ABCD intersect at O. A straight line through O meets AB at P and the
1
opposite side CD at Q. Prove that area of quad. APQD = QArea of || gm ABCD.

Solution:

Statements Rersons

1. Area of AACD = % area of | gm ABCD 1. Diagonal divides a | gm into bwo As of

equal area.
In AOAP and AQCO
2 ZOAT = 2000 2, Al Zs.
3. LAQP = 2C00 3. Vert. opp. £s.
4. AO=0C 4. Diagonals bisect each other.
5. ADATP = AQCQ 5. ASA rule of congruency.
6. Area of AQAP = area of ACQCQ 6. Congruence area axiom.

7. Area of AOAP + area of quad. AOQD | 7. Adding same area on both sides.
= area of AOCOQ + area of quad. AOQD

8. Area of quad. APQD = area of AACD 8. AddiHon area axiom.

9. Area of quad. APQD 9, From 8 and 1.

1
= 5 area of | gm ABCD

Q.ED.
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5. In quadrilateral ABCD, M is mid-point of the diagonal AC. Prove that area of
quad. ABMD = area of quad. DMBC.

D
o
Solution: B
Strtenents Rrasons
1. BM is median of ABCA 1. M is mid-peint of AC (given).
2. Area of AABM = area of AMBC 2. Median divides a Ainto bwo As of
equal area.
3. DM is median of ADAC 3. M is mid-point of AC (given).
4. Area of ADAM = area of ADMC 4. Median divides a riangle into bwo

As of equal area.

5.Area of AABM + area of ADAM = area of | 5. Adding 2 and 4.
AMBC + area of ADMC

6. Area of quad. ABMD = area of quad. DMBC | 6. Addition area axiom.
Q.ED.

6. In the adjoining figure, ABCDE is any pentagon. BP drawn parallel to AC meets
DC produced at P and EQ drawn parallel to AD meets CD produced at Q. Prove
that area of ABCDE = area of AAPQ.

Solution:
APCA and ABCA are on the same base CA and between same parallels BP || AC.

-~ Area of ABCA = area of APCA ... (i)

AEAD and AQAD are on the same base AD and between same parallels EQ || AD,
-~ Area of AEAD = area of AQAD ... (ii)

Also, area of AACD = area of AACD... (iii)

On adding (i), (iii) and (ii), we get area of ABCA + area of AACD + area of AEAD
= area of APCA + area of AACD + area of AQAD
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= Area of ABCDE = area of AAPQ.

7. The diagonals AC and BD of a quadrilateral ABCD intersect at O in such a way that area of
A OAD = area of A OBC. Prove that ABCD is a trapezium.

Solution:
Draw DM 1 AB and CN 1 AB.
As DM and CN are both perpendiculars to AB, therefore, DM || CN.
Given area of A OAD = area of A OBC
= Area of A OAD + area of A OAB = area of A OBC + area of A OAB
(adding same area on both sides)

= Area of A ABD = area of A ABC
1 1
:>§AB x DM =§AB X CN

= DM = CN.
Thus DM || CN and DM = CN, therefore, DMNC is a parallelogram
= DC||MNi.e. DC|| AB.

Hence, ABCD is a trapezium.

8. ABCD is a trapezium with AB || DC. A line parallel to AC intersects AB at X and
BC at Y. Prove that: area of AADX = area of AACY.

)
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A X B
Solution:
Join CX.

As triangles ADX and ACX have same base AX and are between the same

Parallels (AB || DC given, so, AX || DC),
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~ Area of AADX = area of AACX ... (i)

As triangles ACY and ACX have same base AC and are between the same parallels
(XY || AC given),

~ Area of AACY = area of AACX ... (ii)

From (i) and (ii), we get area of AADX = area of AACY.

S
E "
9. XY is aline parallel to side BC of a triangle ABC. If BE || CA and FC || AB 1'-.II x_’ X ¥ E /
meet XY at E and F respectively, show that area of AABE = area of AACF. B C
Solution:

As AABE and || gm EBCY have the same base BE and are between the same parallels
BE || CA (given),

1
~ Area of AABE = E X Area of || gm EBCY ... (i)

As AACF and || gm XBCF have the same base CF and are between the same parallels
FC || AB (given),

1
~ Area of AACF = E X Area of || gm XBCF ... (ii)

But || gm EBCY and || gm XBCF have the same base BC and are between the same parallels
(XY || BC given),
~ Area of || gm EBCY = area of || gm XBCF

1 1
:E X Areaof || gm EBCY = E X Area of || gm XBCF

= Area of AABE = area of AACF

10. In the adjoining figure, PQRS and PXYZ are two parallelograms of equal
SX is parallel to YR.
Solution:

Join XR, SY.

Given area of || gm PQSR = area of || gm PXYZ.

Subtract area of || gm PSOX from both sides.

=~ Area of || gm XORQ = area of || gm SZYO

= Area of A

XOR = area of A SYO (because diagonal divides a || gm into two equal areas)

Adding area of A OYR to both sides, we get area of A XYR = area of A SYR.
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Also the As XYR and SYR have the same base YR, therefore, these lie between the same

Parallels = SX is parallel to YR.

11. In the adjoining figure, ABCD, DCFE and ABFE are parallelograms. Show that area of AADE = area of ABCF.

Solution: N B
As ABCD is a parallelogram, AD= B C (opp. sides of a || gm) / /
Similarly, DE = CF and AE = BF. D C

In AADE and ABCF, N
B

AD=BC, DE = CF and AE = BF
~ AADE = ABCF (by SSS rule of congruency)

~ Area of AADE = area of ABCF (congruent figures have equal areas)

12. Triangles ABC and DBC are on the same base BC with A, D on opposite sides of BC. If area of A ABC = area
of A DBC, prove that BC bisects AD.

-3

Solution:
Let BC and AD intersect at O. I
Draw AM L BC and DN L BC. B h'[‘ 0
Given area of A ABC = area of A DBC

1 1
=>E BCXAM=EBCXDN

= AM = DN.

In AAMO and ADNO,

2 AOM = £ DON (vert. opp. £ s)

£ AMO = £ DNO (each angle = 90°)

AM = DN (proved above)

~ A AMO = A DNO (AAS rule of congruency)
~A0=DO (cpct)

Hence, BC bisects AD.

13. In the adjoining figure, ABCD is a parallelogram and BC is produced to a point
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Q such that CQ = AD. If AQ intersects DC at P, show that area of
ABPC = area of ADPQ.

Solution:

14.

Solution:

Join AC. A s triangles BPC and APC have same base PC and are between the
same parallels (AB || DCi.e. AB || PO),

~ Area of ABPC = area of AAPC ... (i)

In quad. ADQC, AD || CQ

(- AD || BC, opp. sides of || gm ABCD)

AD= CQ (given)

~ ADQC is a parallelogram, so its diagonals AQ and DC bisect each other
i.e. DP =PCand AP = PQ.

In AAPC and AQPD, PC=D P
AP =PQ
£APC=2QPD
AAPC = AQPD
~ Area of AAPC = area of ADPQ ... (ii)

(vert. opp. £5)

From (i) and (ii), we get
Area of ABPC = area of ADPQ.

ABC is a triangle whose area is 50 cm2. E and F are mid-points of the sides AB and AC respectively. Prove

that EBCF is a trapezium. Also find its area.

A

Since E and F are mid-points of the sides AB and AC respectively,
EF||BCandEF =1

2 BC.

As EF || BC, EBCF is a trapezium.

From A, draw AM L BC.

Let AM meet EF at N.

Since EF || BC, £ ENA = 2 BMN.

But 2 BMN = 90° (*AM L BC)

So £ ENA=90°ie. ANL EF.

En___ =

Also, as E is mid-point of AB and EN || BM, N is mid-point of AM.

1 1
Now, area of A AEF ZEEF X AN =—

1 1
2(— BCX—AM) =

1
> > 1 (area of A ABC)

1<1BC AM)
—(=BC x
4\2
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1
= Z(SOcmz) = 12.5 cm?.

~ Area of trapezium EBCF = area of A ABC - area of A AEF
=50cm?2-12-5cm? = 37-5 cm?2.

15. Prove that the area of the quadrilateral formed by joining the mid-points of the adjacent sides of a
quadrilateral is half the area of the given quadrilateral.
Solution:
A quadrilateral ABCD, and PQRS is the quadrilateral formed by
joining mid-points of the sides AB, BC, CD and DA respectively.

1
To prove: Area of quad.PQRS = Earea of quad. ABCD.

Construction: Join AC and AR.

Proof: Statements Eeasons
1. Ares of AARD = L area of AACD 1. I'v‘%edlan divides a triangle into bvo
2 triangles of equal area.

2. Area of ASRD = % area of AARD 2.Sameas in 1.

3. Area of ASRD = %aren of AACD 3. From1and2,

4, Area of APBQ = % area of AABC 4 Asin 3.
5. Area of lﬁSRD + area of APBQ) 5. Adding 3 and 4.
= %[area of AACD + area of AABC)
6. Area of ASRD + area of APBQ 6. AddiHon area axiom.
= % area of quad. ABCD
7. Area of AAPS + area of AQCR 7. Same as in 6.

= % area of quad. ABCD

8. Area of AAFS + area of APBQ + area of AQCR | 8. Adding 6 and 7.
+ area of ASRD = % area of quad. ABCD

9. Area of AAFS + area of APBQ + area of AQCR | 9. Additon area axiom.
+ area of ASRD + area of quad. PQRS =
area of quad. ABCD

10. Area of quad. PQRS = 10, Subtracting 8 from 9.

1
5 area of quad. ABCD

Q.E.D.
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