CBSE Class 9 Mathemaics
Important Questions
Chapter 9
Areas of Parallelograms and Triangles

1 Marks Quetions

1. Find the area of parallelogram in the adjoining figure.

(a) 1759 foot

(b) 48 square

(c) 84 square foot
(d) 60 square foot

Ans. (d) 60 square foot

2. Find the measure of angle a

(a) 45°
(b) 60°
(c) 40°

d) 657
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Ans. (b) A0~

3. A triangle has an area of 45 square foot. Base of the triangle is 9 foot. What is
corresponding height of triangle

(a) 90 foot

(b) 5 foot

(c) 10 foot

(d) 40 square foot

Ans. (c) 10 foot.

4. What is area of parallelogram whose base=8 and corresponding altitude is 5
(a) 40

(b) 45

(c) 13

3

Ans. (a) 40

5. Parallelograms on the same base and between the same parallels have equal
(i) corresponding angle

(ii) area

(iii) congruent area

(iv) same parallel

Ans. (ii) area
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6. Any side of a parallelogram is called
(1) Altitude

(ii) base

(iii) corres. Altitude

(iv) area

Ans. (ii) base

7. A diagonal of a parallelogram divides into ______ triangles of equal area
1

(ii) 2

(iii) 3

(iv) none of these

Ans. (ii) 2

8. Find the area of parallelogram, if Base = 3 and altitude is 4
()7

(i) 1

(iii) 12

(iv) none of these

Ans. (iii) 12

9. Find the area of 11| |gm, if base = 8 cm and altitude = 10 cm,

(a) 80 sq.cm
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(b) 80 cm
(c) 30 sq.cm
(d) 50 sq.cm

Ans. (a) 80 sq.cm

10. If Base = 9 and corresponding altitude = 4. Find area of | |gram
(a4

(b) 40

(c) 36

(d) none of these

Ans. (c) 36

11. If a triangle and a Parallelogram are on the same base and between the same

parallel, the area of the triangle is equal to that of | |gram.

(@) l
>

1
®) =
3

1
(c) —
4
(d) none of these

Ans. (a) —
-

12. A parallelogram has an area of 36 square an and base of the parallelogram is 9 cm.
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what is the corresponding altitude of parallelogram?
(a) 6 cm.
(b) 5 cm.
(c) 4 cm.
(d) 3 cm.

Ans. (c) 4 cm.

13. A median of a triangle divides ifinto _______triangles of equal areas.
@1

(b) same triangle

(©)2

(d) none

Ans. (c) 2

14. The area of a rhombus is equal to of the product of its two diagonals.
@ —
-

1
(b) -
3

(©) l
4
(d) none

Ans. (a) l
-
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15. Area of a triangle is half the product of any of its sides and the
(a) Corresponding altitude

(b) altitude

(c) median

(d) base

Ans. (a) Corresponding altitude

16. Given below are the measurements of a parallelogram. Find the missing
measurement. Area = 90 square cm, Base = 5 cm, Height =?

(a) 18

(b) 450

(c) 85

(d) 15 cm

Ans. (a) 18

17. How many square feet are in a square yard
(@) 6

Mb)9

(c) 12

(d) 10

Ans. (d) 10

18. The perimeter of an equilateral triangle is 21 yard. what is the length of its each

sides
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(a) 7 yard
(b) 14 yard
(c) 8 yard
(d) 12 yard

Ans. (a) 7 yard

19. What is the area of a triangle with base 12 m and a height of 18 m
@ 208m°

(b) 126m°

(© 108’

(d) 98’

Ans. (¢) 108"

20. Find the area of parallelogram if base = 8 and corresponding Altitude = 4
(a) 12

(b) 32

(©)4

(d) 8

Ans. (b) 32
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CBSE Class 9 Mathemaics
Important Questions
Chapter 9

Areas of Parallelograms and Triangles

2 Marks Quetions

1. Which of the following figures lie on the same base and between the same parallels.

In such a case, write the common base and the two parallels.

A__P 8 P Q
D C 8 B
(1) (i)
P [ A B
Q
& Ty R D
(i} (iv)
A B
P A B
P
D c
S§ D C R

Q
(v} (vi)

Ans. In figure (i): A DPC and trap. ABCD are on the same base DC and between same parallel
DC and AB.

In figure (iii): A RTQ and parallelogram PQRS are on the same base QR and between same
parallel QR and PS.

In figure (v): Parallelogram ABCD and parallelogram APQD are on the same base AD and
between the same parallels AD and BQ.

2. In figure, ABCD is a parallelogram. AE _ DC and CF __ AD. If AB =16 cm, AE = 8 cm
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and CF =10 cm, find AD.

A 16 cm B
Bcm
F
W
s -]
D E C

Ans. ABCD is a parallelogram.

.DC=AB=DC=16 cm

AE _ DC[Given]

Now Area of parallelogram ABCD = Base : Corresponding height
= DCxAE=16x8=128 cm’

Using base AD and height CF, we can find,

Area of parallelogram = 4} = OF

=128 = AD=x10

3.IfE, F, G and H are respectively the mid-points of the sides of a parallelogram ABCD,

1
show that ar (EFGH) = — ar (ABCD).
¥

Ans. Given: A parallelogram ABCD. E, F, G and H are mid-points of AB,

BC, CD and DA respectively.
D G C
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1
To prove: ar (EFGH) = — ar (ABCD)
¥

Construction: Join HF

Proof: ar ( A GHF) = % ar (|| gm HECD).......... 6)

And ar (A HEF) = % ar (|| gm HABF).......... (ii)

[If a triangle and a parallelogram are on the same base and between the same parallel then

the area of triangle is half of area of parallelogram]

Adding eq. (i) and (ii),

ar ( AGHF) + ar ( AHEF) = % ar (|| gm HFCD) + % ar (|| gm HABF)

== ar (|| gm HEFG) = % ar (|| gm ABCD)

4. In figure, PQRS and ABRS are parallelograms and X is any point on the side BR. Show
that:

P A Q B

s . R
(1) ar (PQRS) = ar (ABRS)

(i) ar (AXS) = % ar (PQRS)

Ans. (i) Parallelogram PQRS and ABRS are on the same base SR and between the same
parallels SR and PB.
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~.ar (|| gm PQRS) = % ar (|| gm ABRS).......... 6)

[ parallelograms on the same base and between the same parallels are equal in area]

(i) A AXS and || gm ABRS are on the same base AS and between the same parallels AS and
BR.

C.ar ( AAXS) = % ar (|| gm ABRS).......... (ii)

Using eq. (i) and (ii),

ar ( AAXS) = — ar (|| gm PQRS)

bt | =

5. In figure, E is any point on median AD of a A ABC. Show that ar ( A, ABE) = ar ( A ACE).
A

B D

Ans. In A ABC, AD is a median.

ar ( AABD)=ar (A ACD) .......... 1)

[*.* Median divides a A into two A s of equal area]
Againin A EBC, ED is a median

ar ( AEBD) = ar ( A ECD).......... (i1)

Subtracting eq. (ii) from (i),

ar ( AABD)-ar ( AEBD) =ar ( A ACD)-ar ( A ECD)

—=»ar ( AABE) =ar ( A ACE)
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6. Show that DE| |BCifar ( ABCE |=ar ( ABCD |

Ans. Since Az BCE and BCD are equal in area and have a same base BC
A BCE and /A BCD are between the same Parallel lines.

DE| |BC

1
7.In a triangle ABC, E is the mid-point of median AD. Show that ar (BED) = — ar (ABC).
4

Ans. Given: A A ABC, AD is the median and E is the mid-point of median AD.
A

B ' o ) c

To prove: ar ( A BED) = % ar ( A ABC)
Proof: In 4 ABC, AD is the median.
J.ar( AABD)=ar (A ADC)

[*.* Median divides a A into two A s of equal area]

—ar ( AABD) = %ar (ABOQ).......... 1)

In A ABD, BE is the median.

J.ar ( ABED) = ar ( A BAE)

—ar ( ABED) = % ar ( A ABD)
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—»ar ( ABED) = ar (A ABC) = % ar ( AABC)

b | =
bt | =

8. D and E are points on sides AB and AC respectively of /A ABC such that ar (DBC) = ar
(EBC). Prove that DE || BC.

Ans. Given: ar ( 4 DBC) = ar ( A EBC)
Since two triangles of equal area have common base BC.
Therefore DE|| BC[".© Two triangles having same base (or equal bases) and equal areas lie

between the same parallel]

9. Diagonals AC and BD of a trapezium ABCD with AB|| DC intersect each other at O.
Prove that ar(AOD) = ar (BOC).

D c

A B
Ans. 4 ABD and A ABC lie on the same base AB and between the same parallels AB and DC.
S.ar ( AABD) =ar (A ABC)

Subtracting ar ( 4 AOB) from both sides,
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ar ( A ABD) -ar ( A AOB)

=ar (A ABC)-ar (A AOB)

—ar ( AAOD) = ar ( 4 BOC)

10. In figure, ABCDE is a pentagon. A line through B parallel to AC meets DC produced
at F. Show that:

(i)ar (ACB = ar (ACF)

(ii)ar (AEDF) = ar (ABCDE)

A B

o c .

Ans. (i) Given that BF || AC

A ACB and A ACF lie on the same base AC and between the same parallels AC and BF.
S.ar ( AACB)=ar ( AACP).......... 1)

(ii) Nowar (ABCDE) = ar (trap. AEDC) + ar ( A4 ABC).......... (ii)

—>ar (ABCDE) = ar (trap. AEDC) + ar ( A ACF) = ar (quad. AEDF)[Using (1)]

—=ar (AEDF) = ar (ABCDE)

11. In figure, AP || BQ || CR. Prove that ar (AQC) = ar (PBR).
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c

Ans. A ABQ and BPQ lie on the same base BQ and between same parallels AP and BQ.

J.ar ( AABQ) =ar ( ABPQ).......... 1

ABQCand A BQRlie on the same base BQ and between same parallels BQ and CR.

J.ar ( ABQC) =ar (ABQR).......... (i)

Adding eq (i) and (ii),ar ( A ABQ) + ar ( ABQC) = ar ( ABPQ) + ar ( A BQR)

—ar ( AAQC) =ar ( APBR)

12. In figure, D and E are two points on BC such that BD = DE = EC. Show that ar (ABD) =
ar (ADE) = ar (AEC). Can you know answer the question that you have left in the

‘introduction’ of this chapter, whether the field of Budhia has been actually divided

into three parts of equal area?

) 1] F E L

Ans. In A ABC, points D and E divides BC in three equal parts such that BD = DE = EC.
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|
..BD=DE=EC= —BC
3

Draw AF _ BC

ar ( AABC) = %KBC ®AF . (1)

and ar ( AABD) = é w B = AF ... (ii)

= EKE}‘{}"&E = EK'EKBEKP&E|
2 3 312 i

Lad | =

ar ( AABO).......... (ii1)

And ar (A AEC) = % ar ( A ABQO).......... @1v)

From (ii), (iii) and (iv),

ar ( AABD) =ar ( A ADE) =ar ( A AEC)

13. In figure, ABCD, DCFE and ABFE are parallelograms. Show that ar (ADE) = ar (BCF).

Pi
N

k= F

Ans. As we know that opposite sides of a parallelogram are always equal.
.. In parallelogram ABFE,AE = BF and AB = EF
In parallelogram DCFE,DE = CF and DC = EF

In parallelogram ABCD,AD = BC and AB = DC
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Now in A ADE and /A BCF,

AE = BF[Opposite sides of parallelogram ABFE]

DE = CF[Opposite sides of parallelogram DCFE]

And AD = BC[Opposite sides of parallelogram ABCD]
. AADE = A BCF[By SSS congruency]

J.ar ( AADE) = ar ( ABCF)

[*.* Area of two congruent figures is always equal]

14. Prove that ABCD is a parallelogram. If ABCD is a quadrilateral and BD is one of its

diagonal.

Ans. Given quadrilateral ABCD in which AB=DC=3,BD=4and ~4F = “ED{C =90)"
BD intersects AB and DC such that.

ZARD = AEDC =90°
- AEB || CD (altemate interior angles are equal)
but AB=DC =3

Thus, ABCD is a parallelogram.

15. In a parallelogram ABCD, AB= 20. The altitude DM to sides AB is 10 cm. Find area of
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parallelogram.

Ans. Area of parallelogram ABCD
= AB:x DM
=20 10

=200 square cm.

16. If L be any Point on AB and the area of rectangle ABCD is 100 square cm. find area of
ALCD .

Ans. Area of rectangle ABCD = 100 square cm

Area AJ{]) = — arearectangle ABCD

bt | =

= % = 10() square cm
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=50 square cm

17. Find the area of parallelogram ABCD, BD is perpendicular on AB. AB = 7 and BD is 5.
Ans. Area of parallelogram = Base = Corresponding Altitude =7 5

= 35 square cm

Area of parallelogram = 35 square cm

18. Show that ar (ABC) = ar (ABD). ABC and ABD are two triangles on the same base AB
if line segment CD is bisected by AO at O

Ans. AO is the median of A4}

ar( AAOC )= ar(A40D)

ar( ABOC |=ar(ABOD |

ar | AOC ) +ar (ABOC ) =ar (A40D | +ar( ABOD |

ar(A4BC | =ar(A4BD |

19. Show that BDEF is parallelogram. If D, E and F the mid- points of the side BC, CA and
AB of triangle ABC

Ans. Join DE, EF and FD

E and F are the mid-points of AC and AB

EF|| BC
EF || BD
DE|| BF

BDEFisa || gram.
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20. Prove that ar (AL F )= ar (AVNT ) if MN| | PO

Ans. gr | AMPO :I = ar| i'-.J..i."P.T:I
ar| AMPO |—ar( AMPL ) = ar (AMPN | —ar( AMPL |
ar| AOLP) = ar( AMLN |

21. Justify the line corresponding to side EF if ar |[A4BC|=ar(ADEF |in
A4BC. AB =§& and altitude ABis 5 cm and ADEF_EF =10cm

Ans. Given that gr ( ABC'| = ar| ADEF |
%:x:ﬂ-lﬂx AM =1;:~«=: EF = DN

lxﬁxizlxlﬂxﬂ_‘»’
2 2

20=3DN
DN =4ecm

22. In a parallelogram PQRS, PQ = 6 cm and the corresponding altitude ST is 5 cm. find
area of parallelogram.

Ans. Area of | |gm PQRS

= Base : Altitude

=635 (Square cm)

= 30 square cm

23. Show that the median of a triangle divides it into two triangles of equal area.
Ans. Given: A triangle PQR and PS is the median
To prove: ar (PQS) = ar (PSR)

Construction: Draw the altitude PT from vertex P on the base QR

Get More Learning Materials Here : & m @) www.studentbro.in



Proof: Area of APQS = % * Q5 x PT

And Area of APSR =%}{5‘R w PT

=l}=:Q3xPT['.' 0S = SR|
2
-.area of APQS of APSR

Hence proved.

24. The area of rectangle PQRS is 500 sq cm. if T be any Point on PQ, find area of A TR S.

Ans. Asof ATRS = % as rectangle PQRS

= %}{5[][] Square cm

=250 square cm

25. Prove thatas ( AROS | = ar [ APQQO|ifPS||RQ
Ans. gr| APSR |=ar| APSQ |

ar( APSR |—ar (APSO ) = ar | APSQ |—ar( APSO)
ar( AROS | =ar( APQO)

26. Show that ar (quad. ABCD)=lBD (AM+CN) BD is one of the diagonals of a
D

quadrilateral ABCD, AM and CN are the _ from A and C
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Ans. ar (quad ABCD | =ar(A4BD |+ ar( ABCD |

= % (BDx AM ) +% (BDxCN)

= % BD(AM +CN)

27. D, E, F are respectively the mid-points of the sides BC, CA and AB of 448 Prove

that ar (. DEF) = % ar (. ABC).

Ans. ar| .i'-.B'DF:I =ar|ADEF :I
Now, ar ||| gramBDEF :I = 2ar( ADEF :I

=2x %m‘ (A4BC)

= %m‘ (A4BC)
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28. In a parallelogram PQRS, PS = 12. The altitude to side PS is equal to 12cm. find area
of parallelogram PQRS

Ans. Area of parallelogram PQRS
=Base : Corresponding Altitude
=12 = 12

=144 square cm

29. A line through D, Parallel to AC meets BC produced in P. prove that area
AABP =arABCD .

B i |'5

Ans. gr| '_"-u-'l.C'P |=ar(A4ACD |

ar | AACP )+ ar( AABC ) = ar (AACD | +ar( A4BC|

ar| AABFP )= ar(quad ABCD |

30. In a parallelogram PQRS, PQ = 13. The altitude corresponding to sides PQ is equal to
5 cm. find the area of parallelogram.

Ans. Area of parallelogram = base < Altitude

=13=5

=65 cm

31. Prove that ar (AOD) = ar (BOC). Diagonals AC and BD of a trapezium ABCD with
AB| |DC intersect each other at O.
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L
C ]

Ans. Ar( A4DC ) =ar( ABDC|
ar(A4DC)—ar (AODC) = ar (ABDC) —ar( AODC)
ar( A4OC |=ar( ABOC)|

32. Prove that ar (AQC) = ar (PBR) if AP| |BQ| | CR.

Ans. gr( A4BQ | =ar(APBQ|

ar| ACBQ |=ar( ARBQ |

ar| AABQ | +ar( ACBQ | =ar(APBQ | +ar| APBQ |
ar(AQC | =ar(PBR)

Get More Learning Materials Here : & m

@g www.studentbro.in



CBSE Class 9 Mathemaics
Important Questions
Chapter 9

Areas of Parallelograms and Triangles

3 Marks Quetions

1. P and Q are any two points lying on the sides DC and AD respectively of a
parallelogram ABCD. Show that ar (APB) = ar (BQC).

Ans. Given: ABCD is a parallelogram. P is a point on DC and Q is a point on AD.

o P - C

A 3 M B~
To prove: ar ( A APB) = ar ( A BQC)

Construction: Draw PM || BC and QN || DC.

Proof: Since QC is the diagonal of parallelogram QNCD.

1
"~ ar (AQNQ) = = ar (|| gm QNCD) .......... 6)

Again BQ is the diagonal of parallelogram ABNQ.

" ar (ABQN) = % ar (|| gm ABNQ) .......... (ii)

Adding eq. (i) and (i),

ar ( AQNC) + ar ( ABQN) = % ar (|| gm QNCD) + % ar (|| gm ABNQ)
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— ar (ABQC) = % ar (| gm ABCD) ........... (iii)

Again AP is the diagonal of || gm AMPD.

" ar (AAPM) = % ar (|| gm AMPD) .......... (iv)

And PB is the diagonal of || gm PCBM.

" ar (APBM) = % ar (|| gm PCBM) .......... )

Adding eq. (iv) and (v),

ar ( AAPM) + ar ( A PBM) = % ar (|| gm AMPD) + % ar (|| gm PCBM)

== ar ( AAPB) = % ar (|| gm ABCD) .......... (vi)

From eq. (ii1) and (vi),

ar (ABQC)=ar ( AAPB)or ar ( AAPB) =ar ( ABQC)

2. A farmer was having a field in the form of a parallelogram PQRS. She took any point
A on RS and joined it to points P and Q. In how many parts the field is divided? What
are the shapes of these parts? The farmer wants to sow wheat and pulses in equal
portions of the field separately. How should she do it?

Ans. When A is joined with P and Q; the field is divided into three parts viz. A PAS, A APQ
and A AQR.

A APQ and parallelogram PQRS are on the same base PQ and between same parallels PQ and
SR.

1
" ar (AAPQ) = = ar (|| gm PQRS)
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It implies that triangular region APQ covers half portion of parallelogram shaped field PQRS.

So if farmer sows wheat in triangular shaped field APQ then she will definitely sow pulses in

other two triangular parts PAS and AQR.
Or

When she sows pulses in triangular shaped field APQ then she will sow wheat in other two

triangular parts PAS and AQR.

D, C

A . B
Ans. Let parallelogram be ABCD and its diagonals AC and BD intersect each other at O.
In A ABCand A ADC,
AB = DC [Opposite sides of a parallelogram]
BC = AD [Opposite sides of a parallelogram]
And AC = AC [Common]
. AABC = ACDA [By SSS congruency]

Since, diagonals of a parallelogram bisect each other.
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.. O is the mid-point of bisection.
Now in A ADC, DO is the median.
ar( AAOD)=ar ( ACOD).......... 1)
[Median divides a triangle into two equal areas]
Similarly, in A ABC, OB is the median.
ar( AAOB) =ar ( ABOQ).......... (ii)
Andin A4 AOB and /A AOD, AO is the median.
ar( AAOB) =ar ( AAOD) .......... (iii)
From eq. (i), (ii) and (iii),
ar ( AAOB)=ar ( AAOD)=ar (ABOC)=ar (A COD)
Thus diagonals of parallelogram divide it into four triangles of equal area.
4 In figure, ABC and ABD are two triangles on the same base AB. If line-segment CD is
bisected by AB at O, show that ar (ABC) = ar (ABD).

C

D

Ans. Draw CM _ AB and DN __ AB.
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In A CMO and /A DNO,

2 CMO = .~ DNO = 4)° [By construction]
- COM = _~ DON [Vertically opposite]
OC = OD [Given]

~ ACMO = ADNO [By ASA congruency]

AM = DN [By CPCT] ...... (69

Now ar ( 4 ABC) = %:&{AB:&:CJI .......... (ii)

ar ( AADB) = %x AB=DN ......... (iii)

Using eq. (i) and (iii),
1 :
ar ( A ADB) = = = AB=CM ... (iv)

From eq. (ii) and (iv),

ar ( A ABC) =ar ( A ADB)

5. XY is a line parallel to side BC of triangle ABC. If BE || AC and CF || AB meet XY at E and
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F respectively, show that ar (ABE) = ar (ACF).

A

B -

Ans. A ABE and parallelogram BCYE lie on the same base BE and between the same parallels
BE and AC.

. ar( AABE) = % ar (|| gm BCYE) .......... )

Also AACF and || gm BCFX lie on the same base CF and between same parallel BX and CF.

. ar (AACF) = % ar (|| gm BCFX) .......... (ii)

But || gm BCYE and || gm BCFX lie on the same base BC and between the same parallels BC
and EF.

" ar (|| gm BCYE) = ar (|| gm BCFX) .......... (iii)
From eq. (i), (ii) and (iii), we get,
ar ( AABE) = ar ( A ACF)
6. The side AB of parallelogram ABCD is produced to any point P. A line through A and

parallel to CP meets CB produced at Q and then parallelogram PBQR is completed. Show
that ar (ABCD) = ar (PBQR).
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Ans. Given: ABCD is a parallelogram, CP|| AQ and PBQR is a parallelogram.
To prove: ar (ABCD) = ar (PBQR)
Construction: Join AC and QP.
Proof: Since AQ || CP
" ar (AAQC) = ar ( A AQP)
[Triangles on the same base and between the same parallels are equal in area]
Subtracting ar ( A ABQ) from both sides, we get
ar (AAQC-ar (A ABQ)=ar (A AQP)-ar ( AABQ)

— ar (AABC)=ar (A QBP) .......... 6}

1
Now ar ( A ABC) = = ar (|| gm ABCD)

[Diagonal divides a parallelogram in two parts of equal area]

And ar ( A PQB) = % ar (|| gm PBQR)

From eq. (i), (ii) and (iii), we get

ar (|| gm ABCD) = ar (|| gm PBQR)
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7. A villager Itwaari has a plot of land of the shape of quadrilateral. The Gram Panchyat
of two villages decided to take over some portion of his plot from one of the corners to
construct a health centre. Itwaari agrees to the above personal with the condition that
he should be given equal amount of land in lieu of his land adjoining his plot so as to

form a triangular plot. Explain how this proposal will be implemented.

Land given to itwaarl

Ans. Let Itwaari has land in shape of quadrilateral PQRS.
Draw a line through 5 parallel to PR, which meets QR produced at M.
Let diagonals PM and RS of new formed quadrilateral intersect each other at point N.
We have PR|| SM [By construction]
. ar ( APRS) =ar ( APMR)
[Triangles on the same base and same parallel are equal in area]
Subtracting ar ( A PNR) from both sides,
ar ( APRS)-ar (A PNR)=ar (A PMR)-ar ( APNR)
—» ar ( A PSN) = ar ( A MNR)

It implies that Itwari will give corner triangular shaped plot PSN to the Grampanchayat for
health centre and will take equal amount of land (denoted by /A MNR) adjoining his plot so

as to form a triangular plot PQM.
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8. ABCD is a trapezium with AB|| DC. A line parallel to AC intersects AB at X and BC at Y.
Prove that ar (ADX) = ar (ACY).

Ans. Join CX, A4 ADX and ACX lie on the same base

XA and between the same parallels XA and DC.
ar ( AADX) =ar ( AACX) .......... 1)

Also A ACX and A ACY lie on the same base

AC and between same parallels CY and XA.
ar( AACX)=ar (AACY) ... (i1)

From (i) and (ii),

ar ( A ADX) = ar ( A ACY)

9. Diagonals AC and BD of a quadrilateral ABCD intersect at O in such a way that ar
(AOD) = ar(BOC). Prove that ABCD is a trapezium.

O

A B

Ans. Given that ar ( 4 AOD) = ar ( 4 BOC)
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Adding A AOB both sides,
ar ( A AOD) +ar ( AAOB) =ar (A BOC) + ar (A AOB)
— ar ( AABD) = ar ( A ABC)

Since if two triangles equal in area, lie on the same base then, they lie between same

parallels. We have A ABD and A ABC lie on common base AB and are equal in area.
.. They lie in same parallels AB and DC.
= AB|| DC
Now in quadrilateral ABCD, we have AB || DC
Therefore ABCD is trapezium.[ "." In trapezium one pair of opposite sides is parallel]
10. In figure, ar (DRC) = ar (DPC) and ar (BDP) = ar (ARC). Show that both the
quadrilaterals ABCD and DCPR are trapeziums.
Ans. Given that A DRC and /4 DPC lie on the same base DC and ar ( 4 DPC) = ar ( /A DRC) .....(1)
". DC||RP
[If two triangles equal in area, lie on the same base then, they lie between same parallels]
Therefore, DCPR is trapezium. [ "." In trapezium one pair of opposite sides is parallel]
Also ar ( A BDP) =ar ( AARQ) .......... (i1)
Subtracting eq. (i) from (ii),
ar ( ABDP)-ar ( ADPC) =ar ( A ARC) —ar ( 4 DRC)
== ar ( ABDC) = ar ( A, ADC)

Therefore, AB || DC [If two triangles equal in area, lie on the same base then, they lie between

same parallels]

Therefore, ABCD is trapezium.
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11. Parallelogram ABCD and rectangle ABEF are on the same base AB and have equal

areas. Show that the perimeter of the parallelogram is greater than that of the

rectangle.
F ¥ E ¢
L] U
A B

Ans. Given: Parallelogram ABCD and rectangle ABEF are on same base AB and between the

same parallels AB and CF.
" ar (|| gm ABCD) = ar (rect. ABEF)
To prove: AB+BC+ CD + AD > AB + BE + EF + AF
Proof: AB = CD ["." opposites sides of a
parallelogram are always equal]
AB =EF [*." opposites sides of a
rectangle are always equal]
.. CD=EF
Adding AB both sides,
AB+CD=AB+EF....... (1)

". Off all the segments that can be drawn to a given line from a point not lying on it, the

perpendicular segment is the shortest.
.. BE<BCand AF < AD

—» BC>BE and AD > AF
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. BC+AD >BE + AF .......... (ii)
From eq. (i) and (i),
AB+CD +BC+AD = AB +EF + BE + AF
12. In figure, ABCD is a parallelogram and BC is produced to a point Q such that AD =
CQ. If AQ intersects DC at P, show that ar (BPC) = ar (DPQ).
Ans. Join A and C.
AAPCand A BPC are on the same base PC and between the same parallels PC and AB.
ar( AAPC)=ar ( ABPO).......... 1)
Now ACBD is a parallelogram.
AD = BC [opposite sides of a parallelogram are always equal]
Also BC = CQ [given]
. AD=CQ
Now AD || CQ [Since CQ is the extension of BC]
And AD =CQ
.. ADQC is a parallelogram.

[~ If one pair of opposite sides of a quadrilateral is equal and parallel then it is a

parallelogram]

Since diagonals of a parallelogram bisect each other.
. AP=PQ and CP = DP

Now in A APCand A DPQ,

AP =PQ [Proved above]

- APC= .~ DPQ [Vertically opposite angles]
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PC = PD [Prove above]
. AAPC = ADPQ ... (ii)
— ar ( AAPC) = ar ( ADPQ) [area of congruent figures is always equal]
From eq. (i) and (i),
ar ( ABPC) =ar ( ADPQ)

13. PQRS is a quadrilateral and SQ is one of its diagonals. Show that PQRS is a

Parallelogram and find its area too.

= 3 ,
- I{\_

P 3 Q
Ans. We know that, area of | |gram PQRS. In which
PQ=SR=3, SQ=4

And £5 = 20 =90°

ZPQOS = ZOSR =90°

PQ|[SR

PQ=SR=3

ABCDis a | |gram

Area of parallelogram

=Base: corresponding Altitude

=3%4
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=12 square units

14. In a parallelogram PQRS. The Altitude corresponding to sides PQ and PS are
respectively. 7 cm and 8 cm find PS, if PQ=10 cm.

Ans. Area of | |gram PQRS
=PQ* SM

=107

=70 square cm.............. 1)

Area of Parallelogram PQRS
=PS QL

=(AD 8) square cm............... (ii)
From (1) and (ii)

PS:8=70

70
PS= —
g

=8.75 cm

15. Area, base and corresponding altitude are :-f__ v —3and v+ 4 respectively. Find the
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area of parallelogram.

Ans. Area of parallelogram

= Base * Corresponding Altitude
= (=3 (x+4)

xt =x +4x—3x-12

x=12

=(12-3)(12-4)

=(9)(16)

= 144 square units.

16. Find the altitude corresponding to side EF if area of A 4B =ADEF . If A4BC AB
= 8 cm and altitude corresponding to ABis 5 cm.In ADEF EF =10 cm

II_'. D
5cm

A Bem B E 10cm F

Ans. gr(A4BC |=ar(ADEF |

%KJEKCM =%}<:EF:H: DN
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DN =4¢cm

Altitude corresponding to side EF is 4 cm

17. Prove that the area of a trapezium is half of the product of its height and the sum of

the parallel sides.
D L I
* K E

Ans. Join B and D. Draw BL | DC (Produced)

ar(ABCD )= ar(A4BD |+ ar(ADCB)

¥ 1 "'-\.I r 1 1'1|
—AB = DK |+ —DC=BL |

LS - LY e

1 Y1 h
=, ;;'JBKDK i+_ ;DCKDK I

E %Df«:’ (AB+CD)

18. Show that the area of a rhombus is half the product of the length of its diagonals.

Get More Learning Materials Here : & m @) www.studentbro.in



Ans. gr(A4BC )= %:‘{ AC=0B. . (7]

ar(A4CD ) = % 2 AC=DO..__.._. |77}

Adding (i) and (ii)

ar( AdBC +AACD | % xACx(DO+0ORB)

=%KACKBD

1
Hence, area of rhombus ABCD = — = 4 = B
9

19. In  parallelogram P is any ©point inside it. Prove that

ar(A4BP)+ar (ADCP) = %c:.f}‘ (|| gm ABCD)

]
.'\.

Ans. gr(A4BP)|= %;‘13 ® PK
ar(ADCP)= %CDKP.U
1
=_— AR = PM
3

ar(A4BP)+ar( ADCP) = %;15' = PE + % AB = PM
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= %ﬂm (PK +PM)

1

=—AB x MK

2

1 .
=Sar ||| gram ABCD|

20. Show that

(i) ar(PQRS) = ar (ABRS)
. ]
(ii) ar(AXS) = 5 ar(PQRS)

If %" is any point on side BR of PQRS and ABRS.

S P

Ans. (i) | |gram PQRS and ABRS are on the same base SR and Between the same parallel PB
and SR,

So, ar( PORS | =ar( ABRS )
(D) ar| AXS) = %m‘ | ABRS)
ar( ABRS |=ar( PORS)

ar(AXS) = % ar( PORS )
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21. Show that the diagonals of a parallelogram divide if into four triangles of equal

area.

Ans. Given: A parallelogram ABCD and AC and BC are diagonals

To prove: ar (ABO) = ar (COD) = ar (BCO) = ar (AOD)
Proof: ar (ADB) = ar (ACB)

= ar{ ADE)— ar({ABQ) = ar({ ACB)—ar( ABO)
= sr(ADOQ)y=ar(BCO)... . (1)

Ar (ADC) = ar (BCD)

= ar(ADC) —ar(CDO)=ar{ BCD) — ar(CDQO)
= ar(ADO)=ar(AOE). ... (i)

In triangle ABC, BO is median
Car(ABQ)y = ar(BCO) ... (iii)

In triangle ADC, OD is median
Car(ADO)Y=ar(CDO)...__. (1v)
From (i), (id), (iil) and (iv)

Ar(ABO) = ar (CDO) = ar (BCO) = ar (ADO)

Hence proved.
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22. Show that PQ divides the | |gram in two Part of equal area if diagonal of | |gram
ABCD intersect Point O. through Point O, a line is drawn to intersect AD at P and BC at

Q.

1
Ans. To prove: Are (quadrilateral APQB) = ar (quadrilateral PQCD) = = (ar | |gram ABCD)

Proof: £ A0F = 2C0OQ (Vertically opposite angles)

O4A=0C
SOAP= 000
S AAOP = ADOQ

= ar(AdOP|=ar(ACOQ).......... (7]
ar(A4BC) =ar(A4ACD )( " Two triangles on the base and between same parallels |
—> ar (quad. ABQO) + ar(ACOQ) = ar | quadrilateral OCDP |+ ar (AAOP)

== ar (quad. APQB) = ar (quad. PQCD) [ ar (AAOP)=ar ['_ AC DQ_'l_I

23. Show that ( A4BE| = are of [ A4CE | if Eis any Point on its median AD.
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Ans. Join BE and CE

ar(A4ABD ) =ar(A4CD ) .. (i)

ar(AEBD |=ar(AECD ... i)

Subtracting (ii) from (i)

ar( A4BD | —ar ( AEBD | =ar ( AACD |—ar( AECD )

= ar AABE | = ar [ AACE)

24. The triangle PQR and PSR are equal in area, if PR and QS bisect at O.

Ans. PO ismedian of APQS

- ar(APOQ)=ar(APOS).__ (i)
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RO is median of AQRS

. ar( AQOR | =ar(AROS). (if)

Adding (i) and (i1)

ar (APOQ) + ar(AQOR) = ar ( APOS | +ar( AROS |

= ar( APQR ) =ar(APSR)

25. Show that ar ['_ AAR G_'] = % ar ['_ i'-.;'lE'C‘_'] , if median of A intersect at G.

L Ly

Ans. AD is median

ar(A4BD)=ar (AACD)......... (i)
GD is median

ar (AGBD) =ar (AGCD).......ii)
Subtracting (ii) and (i)

ar | A4BD | —ar (AGBD | = ar( AACD ) —ar ( AGCD|
ar(A4BG ) =ar(AGC) ... (7if )
ar(AAGB)=ar(ABGC).......... (iv)

From (iii) and (iv)
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ar(AAGB ) = % | arAABC

26. Show that ar (ABCD) = ar (BQRP), AQ is drawn Parallel to CP to intersect CB
produced to Q and parallelogram BQRP is completed if P is any Point on AB produced.

7B

] ke

Ans. ACis diagonal of | |gram ABCD
2ar (AABC | =ar (|| gramABCD)......... (7]
2ar [_"-.E PQ_'] = ar ['_ gramB QRF:I _______ ['_:':' _'|

ar(AAQC ) = ar( AAOP)

ar(AAQC ) —ar( ABAQ ) =(A4QP)—ar(ABAQ)
ar(AABC )= ar(ABPQ)....... ( 111}

From (i) ,(ii) and (iii)

ar ||| gramABCD | =ar (|| granBQRP)

27. Show that area of AFP( =— area of A4F5(.D is mid-point of AB, P is any point

b | =

on BC. PQ is joined and line CQ is drawn parallel to PD to intersect AB at Q.

Ans. CD is median
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ar(ABCD) =%c:rr[a_i13{:‘_] ........ (i)
ar(APDQ)=ar(APDC).......... (ii)

From (i)

ar(ABCD) = % ar( A4BC)

ar(ABPD ) +ar(APDC) = %c:.f}‘ (A4BC)

ar(ABPD ) +ar(APDQ) = %cﬂ‘ (A4BC).......... (1)

ar(ABPQ) :%H}‘ | A4BC)

28. E is the mid-point of median AD, show that ar.{ BED |

(B ’ T
Ans. ar(A4BD)=ar(A4CD)
ar(A4BD )= %m‘ (A4BC)

Similarly, in A4ED}_EE isthe median

ar( ABED | = %m‘ | AdBD )
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ar(ABED ) = % b % ar( A4BC )

= % ar( AABC')

29. Show that the line segments joining the mid-points of parallel sides of a trapezium

divides it into two parts of equal area

Ans.

i r

A M P N b
Draw DAf | 4Pand ON _ PE

DM=CN=h

Area of trapezium APQD = %[: AP+DQ )= DM

AB+1CD |KF

|.:|r—-
mlr—-

I
1. :

=—hlAB+CD ). |7 ]
a4 : o

Area of trapezium PBCQ
1. .

= (4B +CD)

From (i) and (2)

ar (trap. APQD)= ar (trap. PBCQ)
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30. Prove that ar | .40 | = a» | .ACT |_if AB| |DC and line parallel to AC intersects AB at

XY andBCatY
Ans. Join %
ar (AACX ) =ar [ AACY |
ar (AACX ) =ar (A4ADX
ar (AACT |=ar( A4ADX |
ar (ADX ) = ar{ ACT )
31. Prove that area of A(FE( = area of quadrilateral AFGE if BE and CF medians
intersect at G.
Ans. In A 4BE, BEis the median
Area ( ABCE | =area ( AdBE|
Area ( ABG(') =area ( ACGE | = area | quad AFGE | +area (ABGF |
Now, CF median of A4B( ar (AE(CF )=area (A4CF)
area ( ABGC ) +area| ABGF | =area(quad AFGE | +area AGGE)
2xarea(ABGC ) =1xarea(quad AFGE)
area( ABGC) = area( quad AFGE |

32. Show that ar A\ JE:-area ARE( —area A 4RE * area A E if diagonals of
quadrilateral AC and BD intersect at a Point E.
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G

Ans. Draw AM | BD and also CN | BD

A D
.'ﬂ?:‘-
ERNNTP
N.dy"'.\,f
gk i
-y
(1 1.1
ar(A4ED )xar (ABEC) =| ZEDxAM |x| ~BExCN |

1
=2 ED= AM = BE=CN

i 1

|2

BE « AM l:x: %ED:»{CN:

'

= ar (A4BE ) ar (ACDE)
ar I:.-LiED] xar[.ﬂ.EEC] =ar I:.-i'-.;iEE] X I:.-iCDE]
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CBSE Class 9 Mathemaics
Important Questions
Chapter 9

Areas of Parallelograms and Triangles

4 Marks Quetions

1. Diagonals AC and BD of a quadrilateral ABCD intersect each other at P. Show that:
ar (APB|xar (CPD| = ar (APD|xar (BPC|

Ans. Given: A quadrilateral ABCD, in which diagonals

AC and BD intersect each other at point E.
To Prove: ar (AED )< ar (BEC)
= ar (ABE)x ar (CDE)

Construction: From A, draw AM __ BD and from C, draw CN __ BD.

Proof: ar ( 4 ABE) = %K BE =AM ... 1
And ar ( A AED) = %K DE =AM .......... (i1)
Dividing eq. (ii) by (1), we get,
1
ar(AAED) 3~ DE xAM
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ar (AAED)  DE

— : — = —— e
a(aABE) BE 0
ar(ACDE] DE
Similarly : — = —— e (iv)
ar (ABEC) BE

From eq. (iii) and (iv), we get
ar (AAED)  ar (ACDE)
ar(AABE)  ar (ABEC)
= ar (AED)=a (BEC)
— @ (ABE)xear (CDE)

2. P and Q are respectively the mid-points of sides AB and BC or a triangle ABC and R is
the mid-point of AP, show that:

(i) ar (PRQ) = % ar (ARC)

(>ii) ar (RQC) = % ar (ABC)

(ii1) ar (PBQ) = ar (ARC)
A

8 a

Ans. (i) PC is the median of A ABC.
ar( ABPC)=ar ( AAPQ) .......... )
RC is the median of A APC.

~ar( AARQ) = % ar (AAPQ) .......... (ii)

[Median divides the triangle into two triangles of equal area]
PQ is the median of A BPC.
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~ar (APQQC) = % ar ( ABPO) .......... (iii)

From eq. (i) and (iii), we get,

ar ( APQC) = % ar ( AAPQ) .......... @1v)

From eq. (ii) and (iv), we get,
ar ( APQC) =ar ( AARQ) .......... W)
We are given that P and Q are the mid-points of AB and BC respectively.

1
" PQ || ACandPA = = AC

— ar (AAPQ)=ar (APQQC).......... (vi) [triangles between same parallel are equal in area]
From eq. (v) and (vi), we get

ar ( AAPQ) =ar ( AARQ) .......... (vii)

R is the mid-point of AP. Therefore RQ is the median of A APQ.

. ar ( APRQ)= % ar ( AAPQ) .......... (viii)

From (vii) and (viii), we get,

ar ( APRQ) = % ar ( A ARC)

(ii) PQ is the median of A BPC

~ar(APQQC) = % ar ( A BPC)

I
| =
>
| =
QD
=
[==
>
o]
o
I
I
QD
L]
[==
>
(o]
o
=
)

Also ar ( A PRC) = % ar ( AAPC) [Using (iv)]

Adding eq. (ix) and (x), we get,

1 13
ar ( APQC) +ar ( APRC) = _ 1+I | ar ( A ABC)

—> ar (quad. PQCR) = % ar ( AABO) .......... (xi)

Subtracting ar ( A PRQ) from the both sides,
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ar (quad. PQCR) —ar ( A PRQ) = % ar (A ABC)—ar ( A PRQ)

— ar ( ARQQC) = % ar ( A ABC) - ar (A ARCQ) [Using result (i)]

b | =

— ar ( AARC) = ar ( A ABC) - %:x: % ar ( A APC)

b | =

— ar (ARQC) = ar ( A ABC) - % ar ( A APC)

b | =

— ar (ARQC) = % ar ( AABC) - %:x: % ar ( A ABC) [PC is median of A ABC]

— ar ( ARQC) = % ar ( A ABC) - é ar ( A ABC)

f 1‘-.
— ar ( ARQC) = | ;—g | x ar ( AABC)

Y
[a—

— ar (ARQCQC) = ar ( A ABC)

e | Lad

(iii) ar ( A PRQ) = ar ( A ARC) [Using result (i)]

b | =

—2ar (A PRQ) = ar ( A ARC) ..(xii)

ar ( APRQ) = % ar ( A APQ) [RQ is the median of A APQ] .......... (xiii)

But ar ( A APQ) = ar ( A PQC) [Using reason of eq. (vi)] .......... (xiv)

From eq. (xiil) and (xiv), we get,
1
ar ( APRQ) = = ar (APQQC).......... (xv)

But ar ( A BPQ) = ar ( A PQC) [PQ is the median of A BPC].......... (xvi)
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From eq. (xv) and (xvi), we get,

ar ( APRQ) = % ar (A BPQ) .......... (xvii)

Now from (xii) and (xvii), we get,

-

S =

1
2| —ar | ABPQJ | =ar (AARQ) = ar (ABPQ) =ar ( AARQ)

3. In figure, ABC is a right triangle right angled at A. BCED, ACFG and ABMN are squares
on the sides BC, CA and AB respectively. Line segment AX _ DE meets BC at Y. Show

that:

(i) AMBC = A ABD

(ii) ar (BYXD) = 2 ar (MBC)
(iii) ar (BYXD) = ar (ABMN)
(iv) AFCB = A ACE

(v) ar (CYXE) =2 ar (FCB)
(vi) ar (CYXE) = ar (ACFG)

(vii) ar (BCED) = ar (ABMN) + ar (ACFG)

Ans. (i) .~ ABM = .~ CBD = g(f
Adding .~ ABC both sides, we get,
S ABM+ .~ ABC= .~ CBD + .~ ABC
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— .~ MBC=ABD.......... (1)
Now in A4 MBC and /A ABD,
MB = AB [equal sides of square ABMN]
BC = BD [sides of square BCED]
- MBC= . ABD [proved above]
" A MBC = A ABD [By SAS congruency]

(ii) From above, 4 MBC = A ABD
— ar (AMBC) =ar (AABD) = ar ( A MBC) = ar (trap. ABDX) — ar ( A ADX)

= ar ( AMBC) = % (BD + AX) BY - % DX.AX
1 1 1
= ar (AMBC) = — BD.BY + — AX.BY - — DX.AX
1 1
= ar (AMBC) = — BD.BY + — AX (BY -DX)
| 1
= ar (AMBC) = — BD.BY + — AX.0[BY = DX]
1
= ar (AMBC) = — BD.BY

— 2 ar ( AMBC) =BD.BY = 2 ar ( A MBC) = ar (rect. BYXD)
Hence ar (BYXD) = 2 ar ( 4, MBC)

(iii) Join AM. ABMN is a square.

Therefore, NA || MB = AC || MB

Now A AMB and A MBC are on the same base and between the same parallels MB and AC.
. ar( AAMB) =ar ( AMBOQO) .......... (i1)

From result (ii), we have ar (BYXD) = 2 ar ( A MBC) .......... (iii)

Using eq. (i1) and (iii), we get, ar (BYXD) = 2 ar ( A AMB)

— ar (BYXD) = ar (square ABMN)

[Diagonal AM of square ABMN divides it in two triangles of equal area]

(v) In AFCBand AACE,

FC = AC [sides of square ACFG]

BC = CE [sides of square BCED]

~ BCF= ~ACE["." ~ ACF= ~BCE=4(°]
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Adding .~ ACB both sides,
. BCF+ .~ ACB= .~ ACE+ .~ ACB = _~ BCF= .~ ACE
" AFCB = A ACE [By SAS congruency]

(v) From (iv), we have, A FCB = A ACE
— ar (AFCB)=ar ( AACE) = ar ( AFCB) = ar (trap. ACEX) —ar ( A AEX)

— ar ( AFCB) = l (CE + AX) CY - % XE.AX

2 2
1 1 1
= ar ( AFCB)= — CE.CY+ — AX.CY- — XE.AX
2 2 2
1 1
= ar ( AFCB) = 5 CE.CY + 5 AX (CY -XE)
1 1
= ar ( AFCB) = 5 CE.CY + 5 AX. 0 [CY = XE]
1
= ar ( AFCB) = = CE.CY

= 2ar ( AFCB)=CE.CY = 2 ar ( AFCB) = ar (rect. CYXE)
Hence ar (BYXD) = 2 ar ( A FCB)

(vi) Join AF. ACFG is a square.

. FC| AG = FC || AB

Now AACF and A FCB are on the same base FC and between the same parallels FC and AB.
ar( AACEF)=ar ( AFCB).......... W)

From result (v), we get, ar (CYXE) =2 ar ( A FCB) .......... (vi)

Using eq. (v) in (vi), we get, ar (CYXE) = 2 ar ( A ACF)

Diagonal AF of square ACFG divides it in two triangles of equal area.
. ar (CYXE) = ar (sq. ACFQG) .......... (vii)

(vii) Adding eq. (iv) and (vii), we get,
ar (BYXD) + ar (CYXE) = ar (ABMN) + ar (ACFG)
—= ar (BCED) = ar (ABMN) + ar (ACFG)

4. Prove that the parallelogram which is a rectangle has the greatest area.
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P Q
Ans. Let PQRS be a parallelogram in which PQ = a and PS = b and h be the altitude

corresponding to base PQ

= ]

H K, cl ]

4

Area of parallelogram PQRS = Base * corresponding Altitude = ah
APSK is aright angled triangle b{ PS5 | being its hypotenuse.
But hypotenuse is the greatest side of A

Area of (ah) of | |gram PQRS will be greatest when h is greatest

H =b, then PS _ PQ

The | |gram PQRS will be a rectangle.

Hence, the area of | |gram is greatest when it is a rectangle.

5. Prove that

(1) ar( A BDE)= % ar( 5 ABC)

(ii) ar( A BDE)= % ar( A, BAE)

If AABCand /A DBE are two equilateral triangles such that D is the mid-point of BC and
AE intersects BC at F.
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Ans. Join EC
(i) let a be the side of equilateral A 4B

ar[&iﬂﬂ_]z?a: ........ (7]

ar| ABDE) =£IEE 1:
- 1 12)
3.
=£ﬂ'" ________ [“_]

From (1) and (ii)

ar(ABDE | = %m‘ (A4BC)

(i) ar ( ABDE )= %c:_f}‘ (ABEC)
SEBRC =607
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ZBCA=60"
SEBC=/BCA
BE || AC

ar | ABEC |=ar( ABAE )

ar|BDE) = %m‘ (ABAE)

6. Show that EFGH is a | |gram and its area is half of the area of | |gram ABCD. IfE, F, G,

H are respectively the mid points of the sides AB, BC, CD and DA.

- c C

L=

A E I-fl
Ans. Join AC and HF

E and F are the mid-points of AB and BC

1
".EF=— AC and EF| |AC.......... i)
¥

o 1
Similarly, GH = — ACand GH| |AC.........
¥

From (i) and (i1)
GH =EF and GH| |EF

..EFGHis a | |gram

ar ['_'_"-.HGF_']zéc;rr ||| gram HDFC ) ...(iD)
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ar ['_ AHEF _'] =%c;rr ['_ gram HABF _'] ...... (iv)

Adding (iii) and (iv),

ar ( AHGF |+ar( AHEF | = % ar(|| gram HDCF |+ar(| gram HABF |
= ar||| gram EFGH | % are (|| gram ABCD |

7. Show that ar (BPC) = ar (DPQ) if BC is produced to a point Q such that AD = CQ and AQ

intersect DC at P

Ans. Join AC

ar| ABCP|=ar(A4PC)...(1]
AD=CQ

Get More Learning Materials Here : & m @) www.studentbro.in



AD||BC
AD| co

Hence, a pair of opposite side AD and CQ of the quadrilateral ADQC is equal and parallel.
In A4PC and AQPD.

AP=QP

CP=DP

ZAPC = ZQPD
A4PC =AQPD

ar( A4PC )= ar(AQPD).(ii}
From (1) and (ii)

ar| ABCP)=ar( AQPD |
ar|(BPC)|=ar(DFQ)

8.If area of AP 4F = K and two points A and B are positive real number K. find the
lows of a point p

I::l =

- P
Ans. Let the perpendicular distance of P from AB be h
ar(APAB)=K
1 .
;:x:li-'lﬂ_l:x:a:- =K
,- K
b= ﬁ

Since AB and K are given h is a fixed Positive real number. This means that P lies on a line
Parallel to AB at a distance h from it.

-
Hence, the locus of P is a pair of lines at a distance }; = —— _ parallel to AB.

AB
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9. In figure, P is a point in the interior of a parallelogram ABCD. Show that:

"'\..\x ll'
Py D

(i) ar (APB) + ar (PCD) = % ar (ABCD)

(ii) ar (APD) + ar (PBC) = ar (APB) + ar (PCD)

Ans. (i) Draw a line passing through point P and parallel to AB which intersects AD at Q and

BC at R respectively.
A M B

Now A APB and parallelogram ABRQ are on the same base AB and between same parallels
AB and QR.

-.ar (A APB)= — ar (|| gm ABRQ) .......... 6))

bad | =

Also 4 PCD and parallelogram DCRQ are on the same base AB and between same parallels
AB and QR.

- ar(APCD)= = ar(||gm DCRQ) .......... (ii)

bad | =

Adding eq. (i) and (ii),

ar (|| gm ABRQ) + % ar (|| gm DCRQ)

ar (4 APB) +ar (4 PCD) =

[

= ar (A APB) = _ ar (|| gm ABCD) .......... (iii)

[
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(ii) Draw a line through P and parallel to AD which intersects AB at M and DC at N.

Now 4 APD and parallelogram AMND are on the same base AD and between same parallels
AD and MN.

c.ar (A APD) = _ ar (|| gm AMND) .......... {iv)

b | =

Also 4 PBC and parallelogram MNCB are on the same base BC and between same parallels
BC and MN.

c.ar (A PBC)= = ar (|| gm MNCB) .......... )

bt | =

Adding eq. (i) and (ii),

ar (A APD) +ar (4 PBC)= — ar (|| gm AMND) + — ar (|| gm MNCB)

[

= ar (A APD)= _ ar (|| gm ABCD) .......... (vi)

[

From eq. (ii1) and (vi), we get,
ar (5 APB) + ar (4 PCD) = ar ( 4 APD) + ar ( 4 PBC)
or ar (5 APD) + ar (4 PBC) = ar ( 4 APB) + ar ( 5 PCD)

Hence proved.

10. D, E and F are respectively the mid-points of the sides BC, CA and AB of a 5 ABC.
Show that:

(i) BDEF is a parallelogram.

(ii) ar (DEF) = _11 ar (ABC)
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(iii) ar (BDEF) = ar (ABC)

[

A

B D C
Ans. (i) F is the mid-point of AB and E is the mid-point of AC.

- FE||BCand FE= — BD

[

[-." Line joining the mid-points of two sides of a triangle is parallel to the third and half of it]
= FE|| BD [BD is the part of BC]
And FE = BD

Also, D is the mid-point of BC.

And FE || BC and FE = BD

Again E is the mid-point of AC and D is the mid-point of BC.

°.DE||ABand DE= _ AB

b | =

=+ DE|| AB [BF is the part of AB]
And DE = BF

Again F is the mid-point of AB.
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.. DE=BF

Now we have FE || BD and DE || BF
And FE = BD and DE = BF
Therefore, BDEF is a parallelogram.
(ii) BDEF is a parallelogram.

. ar (5 BDF) =ar (4 DEF) .......... (1) [diagonals of parallelogram divides it in two triangles of

equal area]

DCEF is also parallelogram.

J.ar (A DEF) =ar (4 DEO) .......... (ii)

Also, AEDF is also parallelogram.

c.ar (p AFE) =ar (5 DEF) ... (iii)

From eq. (i), (ii) and (iii),

ar (4 DEF) =ar ( 4 BDF) =ar (5 DEC) =ar (4 AFE) .......... (iv)

Now, ar (5, ABC) = ar ( 4 DEF) + ar (4 BDF) + ar (5, DEC) + ar (5 AFE) .......... V)

— ar ( 5 ABC) = ar (4 DEF) + ar (4 DEF) + ar ( 5 DEF) + ar ( 4 DEF) [Using (iv) & (v)]

— ar (5 ABC)=4xar (5 DEF)
1
— ar (5 DEF) = __1 ar (4 ABO)

(iii) ar (|| gm BDEF) = ar ( 5 BDF) + ar ( 4 DEF) = ar (5 DEF) + ar ( 4 DEF) [Using (iv)]
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= ar (|| gm BDEF) = 2 ar (4 DEF)

= ar (|| gm BDEF) =2x _11 ar (5 ABC)

= ar (|| gm BDEF) = — ar ( 4 ABC)

b | =

11. In figure, diagonals AC and BD of quadrilateral ABCD intersect at O such that OB =
OD. If AB = CD, then show that:

(i) ar (DOC) = ar (AOB)

(ii) ar (DCB) = ar (ACB)

(iii) DA || CB or ABCD is a parallelogram.
DE}&
C B

Ans. (i) DrawBM _ ACand DN | AC.

c ;
In 5 DON and 4 BOM,

OD = OB [Given]
- DNO = . BMO = Q()* [By construction]

- DON = .~ BOM [Vertically opposite]
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. ADON = 4 BOM [By RHS congruency]

— DN = BM [By CPCT]

Also ar (5 DON) = ar ( 5, BOM) .......... 1)

Again, In 5 DCN and A ABM,

CD = AB [Given]

- DNC= . BMA = g[)* [By construction]

DN = BM [Prove above]

.. ADCN = 5 BAM [By RHS congruency]

S.ar (4 DCN) =ar (4 BAM) .......... (ii)

Adding eq. (i) and (ii),

ar ( 4 DON) +ar (4 DCN) = ar ( 5, BOM) + ar ( 5, BAM)
— ar (4 DOC) = ar (4 AOB)

(>ii) Since ar (4 DOC) = ar ( 5 AOB)

Adding ar 3 BOC both sides,

ar (4 DOC) +ar 5 BOC=ar (4 AOB) + ar 4 BOC
— ar (4 DCB) = ar (4 ACB)

(>iii) Since ar ( 4 DCB) = ar ( 4 ACB)

Therefore, these two triangles in addition to be on the same base CB lie between two same
parallels CB and DA.

-.DA||CB
Now AB = CD and DA || CB

Therefore, ABCD is a parallelogram.
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12. In figure, ABC and BDF are two equilateral triangles such that D is the mid-point of
BC. If AE intersects BC at F, show that:

(1) ar (BDE) = _11 ar (ABC)

(ii) ar (BDE) = ar (BAE)

[

(iii) ar (ABC) =2 ar (BEC)
(iv) ar (BFE) = ar (AFD)

(v) ar (BFE) = 2 ar (FED)

(vi) ar (FED) = — ar (AFC)

G | =

A

Ans. Join EC and AD.

Since j ABCis an equilateral triangle.
T ZA= AB= 2C=gir

Also 5 BDE is an equilateral triangle.
. £B= D= AE=§(f

If we take two lines, AC and BE and BC as a transversal.
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Then .~ B= .~ C= g(F [Alternate angles]
= BE || AC
Similarly, for lines AB and DE and BF as transversal.

Then .~ B= .~ C= §(F [Alternate angles]

= BE || AC

(i) Area of equilateral triangle BDE = ﬁ (BD)? .......... 1)
4
Area of equilateral triangle ABC = ﬁ (BO)? .......... (ii)
4

Dividing eq. (i) by (ii),
B

ar (AABC) 3
4

['_E C‘_']:

NEPE
ar(ABDE) —; (BD)
ar( AABC) 3

1

[*." BD = DC]
(2BD)"
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_ a(ABDE) _(BD)
ar (AABC) (2BD)

ar (ABDE) 1

ar (AABC) 4
1
— ar (5 BDE) = __1 ar (4, ABO)

(ii) In 4 BEC, ED is the median.

J.ar (s BEC) =ar (4 BAE) .......... 1

[Median divides the triangle in two triangles having equal area]

Now BE || AC

And 4 BEC and 4 BAE are on the same base BE and between the same parallels BE and AC.
S.ar (4 BEC)=ar (4 BAE) .......... (ii)

Using eq. (i) and (ii), we get

Ar (4 BDE)= — ar (4 BAE)

b | =

(iii) We have ar ( 4, BDE) = _11 ar ( 4 ABC) [Proved in part (i)] .......... (iii)
ar ( 4 BDE) = _11 ar (4 BAE) [Proved in part (ii)]

ar ( 4 BDE) = _11 ar (4 BEC) [Using eq. (ii)] .......... (iv)

From eq. (iii) and (iv), we het

1 1
— ar (5 ABC)= — ar (x BEO)
4 4
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— ar (4 ABC) =2 ar ( 4 BEC)

(iv) 4 BDE and 4 AED are on the same base DE and between same parallels AB and DE.
. ar (s BDE) =ar (4 AED)

Subtracting 4 FED from both the sides,

ar ( 5 BDE) —ar ( 4 FED) = ar ( 4, AED) — ar ( 4 FED)

— ar (5 BFE) =ar (4 AFD) .......... )

(V) An in equilateral triangle, median drawn is also perpendicular to the side,

. AD _ BC

Now ar (4 AFD) = %;,{ FD= AD ... (vi)
Draw EG | BC

c.ar (A FED) = %KFDKEG .......... (vii)

Dividing eq. (vi) by (vii), we get

1
ar (AAFD) EKPD <AD

_, @(AAFD) _AD
ar (AFED) EG
. : E BC
ar | AAFD | 4 _ . . \."E .
— : L = [Altitude of equilateral triangle = *~ side]
ar (AFED) 3 4

—BD
4

Get More Learning Materials Here : & m @) www.studentbro.in



ar (AAFD) 2BD

= : - = [D is the mid-point of BC]
ar (AFED) BD
ar { AAFD

= ————=1
ar (AFED|

— ar (A AFD) =2 ar (A FED) ...... (viii)
Using the value of eq. (viii) in eq. (v),

Ar (A BFE) = 2 ar (A FED)

(vi) ar (5 AFC) =ar (5 AFD) +ar (4 ADC) =2 ar (4 FED) + % ar ( 5 ABC) [using (v)

=2ar (s FED) + % [4 x ar ( ;, BDE)] [Using result of part (i)]

=2ar (4 FED)+2ar (5 BDE)=2ar (4 FED) + 2 ar (4 AED)

[ A BDE and 4 AED are on the same base and between same parallels]
=2 ar (4 FED) + 2 [ar (4 AFD) + ar (5 FED)]

=2ar (s FED) + 2 ar (5 AFD) + 2 ar ( 5 FED) [Using (viii)]

=4 ar (4 FED) +4 ar (5 FED)

— ar (A AFC)=8ar (4 FED)

— ar (A FED) = é ar (A AFO)
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