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Areas of Parallelograms and Triangles

9th Standard

Mathematics

Multiple Choice Question 60x 1 =060
1) Area of a parallelogram is equal to

(a) % X Base x Corresponding altitude (b) % X Base x Corresponding altitude

(c) % X Base x Corresponding altitude (d) Base x Corresponding altitude
2) Area of a triangle is equal to

(a) % X Base x Corresponding altitude (b) % x Base x Corresponding altitude

(c) % x Base x Corresponding altitude (d) Base x Corresponding altitude
3) The areas of a parallelogram and a triangle are equal and they lie on the same base. If the altitude of the

parallelogram is 2 cm, then the altitude of triangle is

(@) 4cm (b) lecm (¢) 2cm (d) 3 cm
4 In the figure, the area of parallelogram PQRS is:

(a) PQxQB (b) QRxQC (c) SRxQC (d) PSxSA
) In the figure, ABCD is a parallelogram of area 128 cm? . If CF = 16 cm, the length of AD is

(@ 8cm (b) 4cm (c) 16 cm (d) 10 cm
% 1mn the following figure, find the area of quad. ABCD.
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(@) 7 square units (b) 12 square units (c) 6 square units (d) 24 square units
7) In the following figure, find the area of quad. ABCD.
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(a) 114 cm? (b) 56cm? (c) 28cm? (d) 14 cm?
8) If length of the diagonal of a square is 8 cm, then its area will be

(@) 64cm? (b) 32cm? (c) 16cm? (d) 48cm?
9)

In the following figure, ABCD is a parallelogram, AE1 DC and CF1AD. If AB =16 cm, AB = 8 cm and CF
= 10 cm, then AD =

.
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(@ 16cm (b) 12.8cm (¢) 8cm (d) 10 cm
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In the following figure, ABCD is a parallelogram. DE1 AB and BF 1 AD. If AB = 12 cm, DE = 6 cm and
AD = 8 cm, find BF.
C
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(@ 8cm () 6cm (¢) 12cm  (d) 9 cm

In the given figure, if ABCD is a parallelogram, CF 1 AD and AE1 DC If AB = 16 cm, AE = 4 cm and CF =
10 cm, the length of BC is:

(@ 58cm (b)) 6.4cm (¢) 7.5cm (d) 12 cm
Two parallelograms are on equal bases and between the same parallels. The ratio of their areas is
(@ 1:2 (b) 1:1 (¢) 2:1 (d) 3:1

If a rectangle and a square stand on the same base and between the same parallels, then the ratio of
their areas is

(@ 1:2 (M) 1:4 (¢ 1:1 (d) 2:1

ABCD is a quadrilateral whose diagonal AC divides it into two parts equal in area, then ABCD is

(@) arhombus (b) a parallelogram (¢) a kite (d) a trapezium

In the given figure, ABCD is a parallelogram. F and E are midpoints of CD and AB respectively. If area
(BEC) = a sq. units, then the area (ABCD) (in sq. units) is equal to:

i

(@) 2a (b) a (c) 3a (d) 4a

If P, Q, Rand S are the midpoints of a rectangle of area 36 sq. cm, then PQRS is a parallelogram of area
(@) 24 cm? (b) 18cm? (¢) 12cm? (d) 9cm?

Which of the followingofigures lie on the same base and between the same parallels?
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(@) (i) (iv) (b) (ii),@i) (o) (ii),(v) (d) (i),(ii)

In which of the following figures, AABC and ADBC lie on the same base and between the same parallels?
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Which of the following figures donot lie between the same parallels?
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If a parallelogram and a triangle are on the same base and between the same parallels, then

1

(a) area of the triangle =3

area of the parallelogram

(b) area of the triangle = area of the parallelogram

(c) area of the triangle =% area of the parallelogram

(d) area of the triangle =% area of the parallelogram

In the figure, if AB | | DC and HF | | AB, then which of the following is true?
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(a) ar(GHF) = ar(DHFC) (b) 3 ar(GHF) = 2 ar(DHFC) (c) ar(GHF) = ar(HEF) (d) None of these

If a triangle and a parallelogram are on same base and between same parallels, then the ratio of the area
of the triangle to the area of the parallelogram is

(@ 1:3 (b) 1:2 (c) 3:1 (d) 1:4

If a triangle and a rhombus are on the same base and between the same parallels, then ratio of area of
triangle and area of rhombus are in the ratio:

(@ 1:1 (b) 1:2 (c) 1:3 (d) 2:1

In the figure, ABCD is a parallelogram and ABE is a triangle, area (A ABE): area (ABCD) is

(@ 1:1 (b) 2:1 (c) 1:2 (d) 1:3

ar(||gm ABCD)
ar(ADPC)

In the figure, ABCD is a parallelogram, then

(@ 1:2 (b) 2:1 (¢ 1:3 (d) 3:1

If the area of parallelogram ABCD = 25 cm? and on the same base CD, a ABCD is given such that ar (A
BCD) = x, then the value of x is:

(a) 25cm? (b) 12.5cm (¢) 12.5cm? (d) 25 cm

In the figure, A PLM and rectangle KLMN are shown. The ratio of the area of APLM and rectangle KLMN

is:
K P N
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(a) 2:1 (b) 3:2 (c) 1:2 (d) 2:3

In A ABC, D, E, and F are the midpoints of BC, CA and AB respectively. If ar(AABC) = 56 cm?, then
ar(AEDF) is:
A

ﬁx

B D Cc

(@) 21 cm? (b) 28 cm? (¢) 16 cm?  (d) 14 cm?

In the figure, AC is parallel to DE. ar(quad. ABCD) = 25 sq. units ar(AABC) = 17 sq. units Find ar(AACE).

(@) 34 sq.units (b) 8 sq.units (¢) 17 sq.units (d) 4 sq.units
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A triangle ABC and a parallelogram ABCD have a common base BC and lie between the same parallels. If
the area of triangle ABC is 34 cm? , what is the area of the parallelogram ABCD?

(a) 17 cm? (b) 68 cm? (c) 34 cm? (d) 8.5 cm?

In the figure, parallelogram ABCD and ABCP are on the same base BC and between the same parallels. If
ar(BCP) = 15 cm?. Then ar(ABCD) equals:
D

A P

B

(@) 7.5cm? (b) 30cm? (¢) 15cm? (d) 60 cm?

Parallelogram ABCD and AAPD are on the same base AD and between the same parallels AD and BC. If
the area of AAPD is 12 cm? , then the area of | | gm ABCD (in cm?) is:
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(@ 6 (b 12 (¢ 18 (d) 24

In a triangle, ABC, D, E and F are the midpoints of sides BC, CA and AB respectively, then:

(a) ar(BDEF) = 1ar(ABC) (b) ar(AFE) = 2ar(ABC) (c) ar(DEF) = ar(ABC) (d) ar(BFEC) = 2ar(ABC)
D and E are the points on the sides AB and AC respectively of triangle ABC such that DE | | BC. If area
of A DBC = 15 cm?, then area AEBC is:

(a) 30cm? (b) 7.5cm? (¢) 15cm? (d) 20 cm?

In the figure, ABCD is a square. E and F are midpoints of AD and BC respectively. The ratio of areas of A
GAB and AHAB is:

D G Cc

A B '

(a) 4:1 (b) 1:4 (c) 1:2 (d) 2:1

In the figure, PQ | | RS, ABCD is a parallelogram and AEB is a triangle. Area of the parallelogram ABCD

1S:
P
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(@) half the area of triangle AAEB (b) equal to ar(A AEB) (c) thrice the area of AAEB
(d) twice the ar (AAEB)

In the figure, ABCD is a parallelogram in which DC = 6 cm and AE 1 DC, AE = 4 cm. The area of (ADCF)

is equal to:
A F B

A

D E

(@) 24 cm? (b) 10 cm? (c) 12 cm? (d) 20 cm?

In given figure, ABCD is a parallelogram. If ar(ABFC) = 40 cm?, then ar(A AEB) is equal to:

(@) 20 cm? (b) 40 cm?® (¢) 80 cm? (d) 10 cm?
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In figure, if AD is a median of AABC, then
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(@) ar(AABD) = ar(AADC) (b) ar(AABD) > ar(AADC) (c) \(ar(\Delta ABD)

(d) ar(AABD) = sar(AABC)
In a AABC, AD is a median. E is the mid-point of the median AD. If area (ABED) = 20 cm?, then area (A
ABC) will be

A

AN

b

(a) 10cm? (b) 5cm? (c) 60 cm? (d) 80 cm?

The area of AABC is 400 cm? If AD is a median of AABC, then the area of AABD (in cm?) is:
(@ 800 (b) 400 (c) 200 (d) 150

If the area of AABC is 800 cm? AD is a median, E is the midpoint of AD, F is the midpoint of AB, then the

area of AAEF (in cm?) is:
A
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(a) 400 (b) 300 (c) 200 (d) 100

In the given figure, D is the midpoint of side BC of A ABC and E is the midpoint of AC. If ar (DEC) = 6 sq.

units, then ar (ABC) (in sq. units) is equal to:
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(@ 12 (b) 18 (c) 24 (d) 36

In the given figure, T is the mid-point of Median PS in a APQR, then area AQTR is equal to:
P

(@) % ar AABC (b) % ar AABC (c) i ar AABC (d) None of these.

If the medians of a triangle ABC intersect each other at G, then area of AAGB equals:

A

(@) ar AABC (b) %ar AABC (c) %ar AABC (d) iar AABC

In the figure, ABCD is a parallelogram. If area (AOD) = 12 cm? then area (ABCD) is:
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:I
[ (o] ~ Il!'
L N
A B

(@) 3cm? (b) 24 cm? (c) 48 cm? (d) 36 cm?
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In the figure below, D is mid-point of side BC of A ABC. O is mid-point of AD. If area of AAOB 8 cm? ,
then area of AABC is:
A

(a) 16 cm? (b) 24 cm? (¢) 32 cm? (d) 4 cm?

In the given figure, AD is the median of AABC. The ratio of areas of AABD and AACD respectively is:
A

/N

B D—\‘c
(@ 2:1 (b 1:2 (¢ 1:1 (d) 3:1
In AABC, E is the mid-point of median AD. Then the ratio of areas of ABED to area of AABC is:
(@ 1:2 (b) 2:1 (c) 4:1 (d) 1:4
In the figure, BC = 2BE and area (AABC) = 60 cm?, then ar (AAEC) is:
A
/TN
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(a) 15cm? (b) 20 cm? (c) 30 cm? (d) 40 cm?

Which of the following is true for two figures having equal area?
(@) are always congruent (b) are never congruent (C) may or may not be congruent
(d) All of the above

ABCD is a parallelogram and AC is drawn parallel to ED. EC is joined. Which of the following is correct?
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(@) ar AADC = ar AAEC. (b) ar AADC = ar AEDC (c) ar AADC = sar ADCB. (d) None of the above

A median of a triangle divides it into two

(@) congruent triangles. (b) triangles of equal area. (c) isosceles triangles. (d) right triangles

PQRS is a parallelogram such that SL | PQ, QN _|_ PS and QM __ SR. Then which of the following is the
area of [18™ PQRS?

(@ ORX QM (b) SRxNQ (¢) PQxSL (d) PSxON

In the figure if parallelogram PQFE and rectangle PQRS are of equal area, then which of the following is
true?

(@) Perimeter of PQRS > Perimeter of PQFE (b) Perimeter of PQRS = Perimeter of PQFE
(c) Perimeter of PQRS < Perimeter of PQFE (d) Perimeter of PQRS < Perimeter of PQFE

In the figure P, Q and R are the mid-points of the sides AB, BC and AC respectively. which of the
following is the area of APQR?

(@) ar (AABC) (b) % ar (AABC) (¢ % ar (AABC) (d) % ar (AQPB)



57) 'In the following figure P, Q and R are the mid-points of AB, BC and AC respectively. Which of the

following is the area of APQR?

(a) % ar (AABC) (b) % ar (AABC) (¢ i ar (AABC) (d) None of the above

58) In the figure, BC = CD = DE and P is the mid-point of CD. Which of the following is the area of AAPC? |
(@) § ar (AABC) (b) 5 ar (AABD) (c) & ar (AABC) (d) All of the above

59) In the figure, AD is a median and P is a point on it. Which of the following is correct?
(@) ar(AAPB) = ar(ABPD) (b) ar(AAPB) = ar(AAPC) (c) ar(AAPB) = ar(APDC) (d) All of the above

60) In the fig, area of AADC is equal to area of AABC. Which of the following is correct?
(a DO>0B (b) DO=0OB (c) DO< OB (d) DO < OB

1 Marks 26x 1 =26

61) The perimeter of an isosceles triangle is 32 cm and its base is 12 cm. One of its equal side forms the
diagonal of a parallelogram. Find the area of parallelogram.

62) In the following figure, PORSis a quadrilateral such that diagonal QS_L SR as well as QS_| PQ. Find out
ar(quad PQRS)

63) In the given figure, ABCD is a parallelogram and E is mid-point of BC. prove that ar (ADEC) =
1 m
sar(||”™ ABCD)

A D

64) In the given figure, parallelogram ABCD and PBCO are given. If R is a point on PB, then show that
ar(AQRC) = sar(|" ABCD)

65) In the given figure, ABCD is a quadrilateral. BPis drawn parallel to AC and BPmeets DC (produced) at P.
Prove that ar (AADP)= ar(quadrilateral ABCD)

66) ABCD is a parallelogram in which BC is produced to Esuch that CE = Be. AE intersects CD at F. If
ar(ADFB) = 3cm? then find the area of the parallelogram ABCD.

67) In the given figure, ABCD is a parallelogram. Points P and Q on BC trisect Be in three equal parts. Prove
that ar(AAPQ) = ar(ADPQ) = ar(|"" ABCD)

68)

Two parallelograms are on same base and between the same parallels. What is the ratio of their areas.
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If a triangle and parallelogram are on the same base and between same parallels, then find the ratio of
the area of the triangle to the area of parallelogram.

In the given figure, the area of parallelogram ABCD is 120 cm? then find the length of BC.

U

PORS is a parallelogram, whose area is 180 cm? and A is any point on the diagonal QS. Then, the area of
AASR = 90 cm? This statement is true or false. Why?

In parallelogram ABCD, AB = 10 cm and the altitude corresponding to the sides AB and AD are
respectively 7 cm and 8 cm. Find AD.

In the given figure, ABCD is a rectangle in which CD = 6 cm and AD = 8 cm. Find the area of
parallelogram CDBF

D 6 cm

C G
s m‘Ey
E F

A

ABCD is a parallelogram and Q is any point on the side AD. If ar (AQBC) = 10cm? then find ar(AQAB) +
ar(AQDC)

A 8

=]

D VA
In a quadrilateral PQRS, diagonals PR and QS intersect each other at O such that ar (APOS) = ar (AQOR).
If distance between sides PQ and SR is 4 cm, PQ = 3 cm and SR = 7 cm. then find ar (PQRS)

P Q
Z 0 \
5 R

XD is a median of MYZ. E is a point on XD such that XE = ED. Find ar (AYXD): ar(AXEZ)

In the given figure, area of parallelogram is 80cm?. Find

iA /B
P
D C
i) (i) ar (118™ ABEF)

(
(ii) ar (AABD)
(iii) ar (ABEF)

ABCD is a parallelogram. P is the mid-point of AB. BD and CP intersect at Q such that CQ: QP =3 : 1. If
ar (APBQ) = 10 cm?. then find the area of parallelogram ABCD.

ABC is a triangle in which D is the mid-point of BC. E and F are mid-points of DC and AE, respectively. If
area of AABC is 16 cm?, then find the area of ADEF.

In the following figure, ABCD is a square, and T and U are respectively the mid-points of AD and BC.
Find the area of AOTD, if AB = 12 cm.
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In AABC, AD is a median and P is a point on AD such that AP: PD = 1 : 3. Find the area of AABP.

Why we cannot construct a triangle of given sides as 5 cm, S cm and 10 cm?



83) 1n AABC, E is the mid-point of median AD, then the ratio of area of ABED to the area AABC is

84) Find the area of trapezium PQRS given in the figure.
T N
( N\
i Aﬂml ?cm
89) Adjacent sides of a rectangle are 16 cm and 8 cm. Find the area of the rectangle.
86) A pair of parallel sides of a parallelogram measure 10 cm each. The perpendicular distance between them
is 6 cm. What is the area of the parallelogram?
2 Marks 54 x2 =108
87) ABCD is a parallelogram and EFCD is a rectangle.
Also, AL 1 DC. Prove that
(i) ar (ABCD) = ar (EFCD)
(ii) ar (ABCD) = DC x AL
E A F B
1
D L C
88) In the figure, PQRS is a parallelogram with PQ = 12 cm, altitudes corresponding to PQ and SP are
respectively 8 cm and 10 cm. Find SP.
89) In a parallelogram ABCD, AB = 8 cm. The altitudes corresponding to sides AB and AD are respectively 4
cm and 5 cm. Find measure of AD.
90) In the given figure, ABC and DBC are triangles on the same base and between parallel lines I and m. If
AB=3cm,BC=5cm, ZA =90°, find area of A DBC.
« R A i
LN\
< B c »m
°1)  1n the figure, ar( AABE) = 50 cm?. Find the area of the parallelogram ABCD. Give reasons.
*—E D C »wr
92) In the figure, ABCD is a parallelogram. AB = 12 cm, DM = 6 cm and BN = 9 cm. Find the length of AD.
=
N L |6cm 5 /‘
A M B
93) ' If the area of parallelogram (shown in figure) is 80 cm? , then find area of A ADP.
—— B
]
Ll
D C

94)  In the figure, ABCD is a parallelogram. P is a point on AB produced and DN_1AB . If AB = 8 cm and DN =
3 cm. Find the area of A CPD.
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A N B P
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In the given figure:
(a) name the two triangles on the same base AB and between the same parallels.

(b) name a triangle and a parallelogram on the same base BC and between the same parallels.
D C

<

ABCD is a parallelogram with area 80 sq. cm. The diagonals AC and BD intersect at O. P is the midpoint
of OA. Calculate ar(A BOP)

—
e

C

In the given figure, ABCD is a BE | ADparallelogram. If BE = 14 cm and AD = 8 cm, find the area of A

DBC.
D (&
A~/
A B

In the given figure, area of rectangle EFGH is 400 cm? . If L is any point on EF, then find the area of
ALGH.

2

If the area, base and corresponding altitude of a parallelogram are x“, x - 3 and x + 4 respectively, then

find the value of x.

A rectangle and a parallelogram are on the same base and between same parallels. If the height of
parallelogram is 4 cm and the length of base of rectangle is 8 cm, then find the area of parallelogram.

In the given fiqure, ABCD is a parallelogram AL_| BC, AM_| CD, AL=4cm and AM=5cm. If BC=6.5c, then
find the value of CD.

A o
_\-H""--._
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F L [

In the given figure, if 1 | m and quadrilaterals ABCD, CDEF and EFGH are parallelograms, then prove

that ar(||Y"ABCD) = ar(||['" EFGH)
1o F E B A

m-+—

G H C D

In trapezium ABCD, AB | DC and L is mid-point of BC. Through L., a line PQIAD has been drawn which
meets AB in P and DC produced in Q. Prove that ar(ABCD) = ar(APQD)

D Q
/ X
A > B

1ABCD is a parallelogram and O is the point of intersection of its diagonals (see the figure). If ar(AAOD) =
4cm? | then find ar(AAOB)

D C

A B

APQR is an equilateral triangle with PM_| QR. show that ar(APQM)=ar(APRM)

ABCD is a parallelogram. X and Yare the mid-points of BC and CD, respectively. Prove that
ar(Azy) = %angmABCD)
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In the given figure, it is given that ADIIBC. Prove that ar(ACGD) = ar(AABG)
D V C

A B
A

PQRS is a trapezium having PS and QR as parallel sides. A is any point on PQ and Bis a point on SR
such that ABIIQR. If area of APBQ is 17cm? , then find the area of AASR.

In the given figure, D is the mid -point of side AB of the AABC E is the mid -point of CD and F is
the mid-point of AE. Prove that 8 x ar(AAFD) = ar(AABC)

In the given figure, X and Yare the mid-points of AC and AB respectively, QP|IIBC and CYQ and BXP are
stright lines. Prove that ar(AABP) = ar(AACQ)

Sl
LN

In a quadrilateral ABCD, it is.,being given that M is the mid-point of AC. Prove that ar(quadrilateral
ABMD) = ar((quadrilateral DMBC)

Cc

A

D

ABCD is a parallelogram and X is the mid-point of AB. If ar (AADC) = 24 cm?, then find ar (AXCD).
The medians BE and CF of a AABC intersect at G. Prove that ar(AGBC) = ar(quadrilateral AFGE)

ABCD is a trapezium with E being any point on side AB. If AD II EC and DE II BC, then the ratio
ar(ADE): ar(ABEC)

D G

A E B

AABC and ABDE are two equilateral triangles such that Dis the mid-point of BC. Then , prove that
ar(ABDE) = 1/4ar(AABC)

In AABC, if Land M are the points on AB and AC, respectively such that LM II BC, then prove that
ar(ALOB) = ar(AMOC), where O is point of intersection of MB and LC.

In the following figure, CD II AE and CY II BA. Prove that ar (ACBX) = ar (AAXY).

C D

A E

x and Yare points on the side LN of the ALMN such that LX = XY = YN. Through X. a line drawn parallel
to LM to meet MN at Z (see the figure). Prove that ar(ALZY) = ar(quadrilateral Mzyx)

In the figure, PQRS is parallelogram with PQ=8 cm and ar(APXQ)=32 cm?. Find the altitude of PQRS

and hence its area.
S, __ __X

ABCD is a rectangle and BD is one of its diagonals. If ar(AABD) = 8cm?, find ar(A BCD).
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ABCD is a quadrilateral and BD is one of its diagonals as shown in figure. Show that ABCD is a
parallelogram and find its area.

ABCD is a parallelogram with area 80 sq. cm. The diagonals AC and BD intersect at O. P is the mid-
point of OA. Calculator ar (ABOP).

In the figure, PS| | QR, Show that ar(AROS) = ar(APOQ).

R
S ‘\"'_P{_ e
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F e

= 0 \‘\

AN

Q

In given figure, ABCD is a parallelogram and BE_LAD. If BE=14 cm and AD=8 cm, find the area of A

DBC.

D C

m

Al -V, B

In the adjoining figure, ABCD is a parallelogram such that AE | DC and CF_ AD. If AB =10 cm, AE = 6
cm and CF = 8 cm, then find AD.

e

———————\

Dy

\ _~="Bem
R IR =
P\ 16 ¢

| TR
A 10 cm B

PQRS is a square. T and U are respectively, the mid points of PS and QR. Find the area of AOTS, if PQ =
8 cm, where O is the point of intersection of TU and OS.

The area of the parallelogram PQRS (in the adjoining figure) is 88 cm?. Find the value of x.
5/:*————-- ;;R

/ 8cm
Wy

e

Q

Find the area of AABC given in the adjoining figure.

A.. ——
P r
v i
/ ¢ |‘ ‘

WA\

In the adjoining figure, ABCD is a parallelogram and BPC is a triangle. If the area of parallelogram
ABCD = 26 cm?, then find the area of triangle BPC.

In the adjoining figure, PQRS is a parallelogram and PQT is a triangle. If area of triangle PQT = 18 cm?,
then find the area of the parallelogram PQRS.

In the adjoining figure. ABC is triangle and AD is a median. If the area of A ABD is 15 cm?, then find the
area of A ABC.

The area of parallelogram ABCD is 40 cm?. IfE, F, G and H are mid-points of AB, BC, CD and AD
respectively, then what is the area of EFGH?

[



133)

The area of a triangle ABC is 15 cm?. If AABC and a parallelogram ABPD are on the same base and
between the same parallels, then what is the area of the parallelogram ABPD?

134) A rectangle and a parallelogram are on the same base and between the same parallels. If the area of the
rectangle is 30 cm? then what is the area of the parallelogram?

135) The sides of a rectangle are 8 cm and 6 cm. The mid-points of its adjacent sides are joined to form a
quadrilateral. What is the area of the quadrilateral so formed?

136) If two parallelograms are on equal bases and between the same parallels, then what is the ratio of their
areas?

137) In the figure ar (quad ABEF) = 20 cm? and ar(quad ABED) = 27cm?. What is the area of AADF?

138) In the figure what is the area of AABE?

139) Two parallelograms ABCD and PBCS are on the same base BC and between the same parallels BC and
AS. If ar(PBCS) = 25 cm? then what is ar(ABCD)?

140) ¢ a triangle and a parallelogran are on the same base and between same parallels, then what is the
ratio of the area of the triangle to the area of parallelogram?

3 Marks 34 x3 =102

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

142) 1 a triangle ABC, E is the midpoint of median AD. Show that ar(A BED) = % ar(A ABC).

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

144) Diagonals AC and BD of a quadrilateral ABCD intersect each other at P. Show that
ar(AAPB) x ar(ACPD) = ar(AAPD) x ar(ABPC)

145) ABCD is a quadrilateral and BE | | AC and also BE meets DC produced at E. Show that area of D ADE
is equal to the area of the quadrilateral ABCD.

1406)

Which of the following figures lie on the same and between the same parallels.In such a case, write the
common base and the two parallels.

/N,
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147)

148)

149)

150)

151)

152)

153)

154)

155)

156)

In figure, ABCD is a parallelogram, AE1 DCand CF1LAD. If AB = 16cm, AE = 8 cm and CF = 10 cm,
find AD.

A B
/ /

/
F /
[

s
D E C

A villager Itwaari has a plot of land of the shape of a quadrilateral. The Gram Panchayat of the village
decided to take over some portion of his plotfrom one of the corners to construct a Health Centre.
Itwaari agrees to the above proposal 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.

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

In figure, AP | | BQ || CR. Prove that ar(AAQC) = ar(APBR).
A P

In figure, D and E are two points on BC such that BD = DE = EC. Show that ar(AABD) = ar(AADE) = ar(
AAEC).

D E

The area of the parallelogram ABCD is 90 cm? Find

D E c

~N
N //
N >
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ar (I18™ ABEF)
(ii) ar (AABD)
(iii) ar (ABEF).

In a class, teacher gave two identical cardboard pieces which are in the shape of a parallelogram to two
groups. First group was asked to find area of parallelogram using AB as base. Then, another group was
asked to find height h of the parallelogram with AD as base. How will they find value of h?

D C

A B B
€<— Scm —>

Group I

PQRS is a rectangle inscribed in a quadrant of a circle of radius 13 cm. A is any point on PQ (see the
figure). If PS = 5 cm, then show that ar (APAS)< 30cm?

In the given figure, BDICA, E is mid-point of CA and BD=1/2CA. Prove that ar(AABC) = 2ar(ADC)

BY o

In ADEF, M and N are mid-points of sides EF and DE, respectively. If ar(IAENM)= 4 cm? find ar(ADEF)



157)

158)

159)

160)

161)

162)

163)

164)

165)

166)

167)

168)

O is any point on the diagonal PR of parallelogram PQRS (see the figure). Prove that ar (APQO) = ar
(APSO)

L=

Q

In the adjoining liqure. ABCDEis any Pentagon. BP drawn parallel to AC meets DC produced at P and
EQ drawn parallel to AD meets CD produced at O. Prove that ar (ABCDE) = ar (AAPQ).

A point E is taken on the side BC of a parallelogram ABCD. AE and DC are produced to meet at F. Prove
that ar(AADF)=ar(quadrilateral ABFC)

The medians of a AABC intersect each other at point G. If one of its median is AD, then prove that
(i) ar (AABD) = 3 x ar (ABGD)

(ii) ar (A ACD) = 3 x ar (ACGD)

(ii) ar(ABGC) = 1/3 x ar(AABC)

MNOP is a parallelogram and PN is one of its diagonals show that ar(APMN) = ar(APON).

Diagonals PR and QS of quarilateral PQRS intersect each other at A.Show that: ar(APSA)x ar(AQAR) =
ar(APAQ) x ar(ASAR)
| %

R
A /'/ /
N
ottt

If a parallelogram and a triangle are on the same base and between the same parallels, then prove that
area of a triangle is equal to half the area of a parallelogram.

In the figure, ar (ADRC) = ar(A DPC) and ar(ABDP) = ar(AARC). Show that both the quarilaterals ABCD
and DCPR are trapeziums.

D is the mid-point of side BC of AABC and E is the mid-point of BD. If O is the mid-point of AE, then
prove that ar(ABOE) = %ar(AABC’)

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

In APQR, A and B are points on sides QR such that they trisect QR, Prove that: ar(APQB) = 2ar (APBR)

P
/I
/I\\

In AGHK; D, E and F are the mid-point of sides HK, KG and GH respectively. show that EFHK is
trapezium and ar(EFHK) = %ar(AGHK)

F £



169)

The area of A ABC, in the adjoining figure, is 32 cm?, AD is a median and E is the mid-point of AD. Find
the area of ABED.

170) In the adjoining figure, the area of ABCE is 21 cm?, If CD = 6 cm, then find the length of AF.
171) In the adjoining figure, the area of a parallelogram ABCD is 40 cm?, If PQ is a median of ACDP then,
find the area of APDQ.
172) 1n the adjoining figure, ABC is a triangle having area as 24 cm?, Find the area of
(i) AEFD and
(ii) parallelogram BDEF such that E, F and D are the mid-points of sides CA, AB and B,C respectively.
173) If two sides oj one triangle are equal to the two sides of another triangle and the contained angles are
supplementary; show that the two triangles are equal in area.
174) na trapezium ABCD, where AB II DC, E is the mid point of BC. Prove that AAED = 1/2 trap. ABCD.
4 Marks 43 x4 =172
175 In the figure, diagonals AC and BD of a trapezium ABCD with AB | | CD intersect each other at O. Show
that ar (A AOD)= ar(A BOC).
D C
176) Parallelograms on the same base and between same parallels are equal in area. Prove this.
177) Show that a median of a triangle divides it into two triangles of equal areas.
178) ABCD is a quadrilateral and BD is one of its diagonals as shown in figure. Show that ABCD is a
parallelogram and find its area.
D 3cm C
4cm
£ san B
179) In the given figure, AB 11DC. Show that ar(BDE) = ar(ACED).
A B
Dz %C
180) Areas of triangles on the same bases and between the same parallels are equal in. Prove it.
181) In the given figure, ABED is a parallelogram in which DE = EC. Show that: area (ABF) = area (BEC).
A\/ B
AV/RN
D F E C
182) Prove that the area of a trapezium is equal to half of the product of its height and sum of parallel sides.
183)

Prove that of all parallelograms of which the sides are given, the parallelogram which is a rectangle, has
the greatest area.



184)

185)

186)

187)

188)

189)

190)

191)

192)

193)

194)

195)

196)

The diagonals of a parallelogram ABCD intersect at a point O. Through O, a line is drawn to intersect
AD at P and BC at Q. Show that PQ divides the parallelogram into two parts of equal area.

Prove that the area of a rhombus is equal to half the rectangle contained by its diagonals.

Given two points A and B and a positive real number k. Find the locus of a point P such that ar(A PAB)
= k.

Show that the line segment joining the mid-points of a pair of opposite sides of a parallelogram divides it
into two equal parallelograms.

BD is one of the diagonals of a quadrilateral AB CD. AM and CN are the perpendiculars from A and C

respectively on BD. Show that
ar(ABCD) = $BD.(AM + CN).

ABCD is a parallelogram whose diagonals intersect at o. If P is any point on BO, prove that
(i) ar(AADO) = ar(A CDO)
(ii) ar(AABP) = ar(A CBP)

AABC and A ABD are two triangles on the same base AB. If line segment CD is bisected by AB at O,
show that ar (A ABC) = ar (AABD)

S

A JO B
L

D

Triangles ABC and DBC are on the same base BC with vertices A and D on opposite sides of BC such
that ar (AABC) = areA DBC). Show that BC bisects AD.

A resident welfare association of some society decides to use a triangular part of the compound of
society for celebrating all cultural and national festivals together. The triangular area used is shown in
the figure.

(i) If BC is trisected by points D and E, then show that areas allotted for stage performance, food mela
and craft mela are equal.

(i) What social value is depicted from the above situation?

E”Onnanc@
Food Mela
o

Q
g
.

In the adjoining figure, PSDA is a parallelogram. Points O and R are taken on PSsuch that PO = OR = RS
and PA II QB II RC Prove that ar (APQE) = ar (ACFD).

pQR;

ATB C D

ABCD is a trapezium in which AB II DC, DC = 30 cm and AB = 50 cm. If X and Y are respectively the
mid-points of AD and BC, then prove that ar(DCY X) = %(XY BA)

In the adjoining figure, ABC is a triangle and Dis the mid-point of AB. P is any point on Be. Line CO is
drawn parallel to PD to intersect AB at O. PO is joined. Show that ar(ABPQ) = 1/2ar(AABC)

Q

P

For 'Sarva Shiksha Abhiyan' a rally was organised by a school. Students were given triangular
cardboard pieces to write slogans. They divided the triangular shape into three equal parts by drawing
medians.

(i) Prove that ar (AAGB) = ar (AAGC) = ar (ABGC) = 1/3 ar (AABC)

(i) Which value is depicted through this activity?



197)

198)

199)

200)

201)

202)

203)

204)

205)

206)

207)

In order to guide and help people to reach school without any problem, being faced in finding the way to
school, students of the school decided to put up a sign board based on main road. The sign board ABCD
is in shape of a parallelogram as shown in figure.

(i) If X and Y are respectively the mid-points of sides AB and CD respectively, show that ar (AXYD) =
ar(BXYC)

(ii) What can you say about this gesture of the students?

Prove that the diagonals of a rectangle are equal in length.

ABCD is a quadrilateral with BD as one of its diagonals and AB = CD=2.5 cm, ZABD = ZCDB = 90
* and DB = 4 cm. Show that quad. ABCD is a parallelogram and find its area.

ABCD is a rectangle. E, F, G and H are mid-point of sides AB. BC, CD and DA, respectively. If
ar(EFGH)=16 cm?, find ar (ABCD).

D - 1 C

H

A I - — =lip

PQRS is square. N and M are the mid-points of sides SR and QR respectively. O is a point on diagonal
PR such that OP = OR. Show that ONRM is a square. Also find the ratio of ar (AORM) and ar(PQRS).

N R

P

0

PQRS is a parallelogram and O is a point in the interior of the parallelogram. Show that ar(POS) +
ar(QOR)= %a’r(PQRS) :

ABCD is parallelogram as shown is figure. O is any point on AC. PQ| |AB and LM | | AD. show that
ar(DLOP)=ar(BMOQ).

D L

S S— C

In the figure, ABCD is a parallelogram in which BC is produced to E such that CE=BC. AE intersects
CD at F. Show that ar(ABDF)=iar (ABCD).

A B
>
AN
/,,;/

-ﬂ VTS A

! //\/ /s -

&V

D> F\

I
e

I'v’ll

E

In AABC, E is the mid-point of median AD. show that ar(ABED) = %ar(AABC)

In the given figure, ABC and DBC are triangle on the same base and between the parallel lines 1 and m.
If AB = 3 cm, BC=5 cm, ZA=90°, find the area of ADBC.
D

A

B G

In AABC, medians BE and CD are produced respectively to points X and Y such that CD=DX and
BE=EY as shown in figure. Show the points X, A and Y are collinear. Also, show that A is the mid-point
of XY.




208)

209)

210)

211)

212)

213)

214)

215)

216)

In the given figure ABCD and AEFD are two parallelograms. Prove that ar(APEA)=ar(A QFD).
E

c e

o (/

Two brothers have a triangular plot. They decide to distribute it equally amongst themselves but also
want to give away a triangular part of it for charity to a school which is attached on the base side of 120
m of the triaangular plot.

Answer the following questions:

(i) what is the area of the triangular plot if its height is 90 m?

(ii) Explain with the help of figure how could this be possible and what type of parts do the brothers get?
(iii) What value of the two brothers is depicted here?

Mr. Sharma explains his four children two boys and two girls, distribution of his property among them
by a picture of AABC such that D, E, F are mid-points of sides AB, BC, CA respectively and are joined
to divide AABC in four triangles as shown in figure.

(i) If total property is equal to the area of AABC and share of each child is equal to the area of each of

four triangles, calculate the share of each child.

(ii) Which mathematical concept is used in it?

(iij) Which values are depicted in Mr Sharma's plan?

A villager had a plot of land in the shape of a quadrilateral. The Gram Panchayat decided to take come
portion of his plot from one of the corners to construct a Health Centre. He reluctantly agrees but with a
condition that he will be given equal amount of land in lieu of his plot so as to form a triangular plot.
Answer the following questions:

(i) Explain how could this be implemented with figure?

(ii) what value of the villager is depicted hare?

(iiii) Do you thick constructing a Health Centre in the village is justified.If so, why?

In a parallelogram ABCD, it is being given that AB = 12 cm and the altitude corresponding to the sides
AB and AD are DL = 5 cm and BM = 8 cm respectively. Find AD.

Dy
/

Find the area of a trapezium whose parallel sides are 9 cm and 5 cm respectively and the distance

between these sides is 8 cm.
N st i

In the adjoining figure, find the area of the trapezium ABCD.

In the figure BD II CA, E is mid-point of CA and BD = % CA. Prove that ar (AABC) = 2 ar (ADBC)

In the adjoining figure, ABCD is a quadrilateral in which diagonal BD = 12 cm. If AL | BD and CM
| BD sueh that AL = 6 cm and CM = 4 cm, find the area of quadrilateral ABCD.

%




217)

Find the area of the following quadrilateral.

5 Marks 42 x5 =210

218)

219)

220)

221)

222)

223)

224)

225)

226)

227)

IfE, F, G and H are respectively the mid-points of the sides of a parallelogram ABCD, show that
ar(EFGH) = ar(||""ABCD)

A farmer was having a field in the form of a parallelogram PQRS. He 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 he do it?

Show that the diagonals of a parallelogram divide it into four triangles of equal areas

In the given figure, ABC and ABD are two triangles on the same base AB. If line segment CD is bisected
by AB at O, then show that ar(AABC) = ar(AABD)

A

"\ B

D and E are points on sides AB and AC, respectively of AABC such that ar(ADBC) = ar(EBC) prove that
DEIIBC

XY is a line parallel to side BC of a AABC. If BEIAC and CFIAB meet XY a E and F respectively, then
show that ar(AABE) = ar(AACF)

The side AB of a 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 (see the figure).

D (

Q R

Show that ar(||Y"ABCD) = ar(||""PBQR)
[Hint Join AC and PQ. Now, compare ar(AACQ) and ar(AAPQ)]

A villager Itwaari has a plot of land of the shape of a quadrilateral. The Gram Panchayat of the village
decided to take over some portion of his plot from one of the corners to construct a Health Center.
Itwaari agrees to the above proposal 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?

In the following figure, ar (ADRC)= ar (ADPC) and ar (ABDP = ar (AARC). Show that both the
quadrilaterals ABCD and DCPR are trapeziums.

A B

R P

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.



228) In the adjoining figure, ABC and BDE are two equilateral triangles such that D is the mid-point of Be. If

AE intersects BC at F, then show that
(i) ar (ABDE) = 1/2 ar (ABAE)

(ii) ar (AABC) = 2 ar (ABEC)

(iii) ar (ABFE) = ar (AAFD)

(iv) ar (ABFE) = 2 ar (AFED)

(v) ar (AFED)= 1/8 ar (AAFC)

(vi) ar (BDE) = 1/4 ar (ABC)

E

229) If P and Q are respectively the mid -points of sides AB and BC of a triangle ABC and R is the mid-point

of AP, then show that

(i) ar (APRQ) = 1/2 ar (AARC).
(ii) ar (ARQC) = 1/2 ar (AABC).
(iii) ar (APBQ) = ar (AARC).

230) 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.

Ar—r— B P

231) In the figure, ABCD is a parallelogram, AE | DC and CF | AD. IfAB = 16 cm, AE = 8 cm and CF = 10

cm, find AD.

A I8
F;‘i d ...

232) In the figure, P is a point in the interior of a parallelogram ABCD. Show that
(i) ar (AAPB) + ar (APCD) = 2 ar (ABCD)
(ii) ar (AAPD) + ar (APBC) = ar (AAPB) + ar (APCD)
Hint: Through P, draw a line parallel to AB.
s

A\ o

233)  In the figure, POQRS and ABRS are parallelograms and X is any point on side BR. Show that

(i) ar (PQRS) = ar (ABRS)
(ii) ar (AXS) = 1ar (PQRS)

A, Q
P =B

234)



235)

236)

237)

238)

239)

240)

241)

242)

D, E and F are respectively the mid-points of the sides BC, CA and AB of a AABC. Show that
(i) BDEF is a parallelogram.

(ii) ar (DEF) = sar (ABC)

(iii) ar (BDEF) = ar (ABC)

In the figure, diagonals AC and BD of a 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 II CB or ABCD is a parallelogram.

Hint: From D and B, draw perpendiculars to AC.

i o
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In the 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)

\\ [

N

ABCD is a trapezium with AB Il DC. A line parallel to AC intersects AB at X and BC at Y. Prove that ar
(ADX) = ar (ACY).

Hint: Join CX.

In the figure, AP II BQ II CR. Prove that ar (AQC) = ar (PBR).

In the figure, D and E are two points on BC such that BD = DE = EC. Show that ar (ABD) = ar (ADE) =
ar (AEC) Can you now, 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?

A

Remark

Note that by taking BD = DE = EC, the triangle ABC is divided into three triangles ABD, ADE and AEC
of equal areas. In the same way, by dividing BC into n equal parts and joining the points of division so
obtained to the opposite vertex of BC, you can divide MBC into n triangles of equal areas.

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

AT o —AB
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In the figure ABCD is a parallelogram and BC is produced to a point Q such that AD = CQ. If AQ
intersect DC at P, show that ar (BPC) = ar (DPQ).
Hint: Join AC.

A~



243) 1n the 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 = AABD

(ii) ar (BYXD) = 2ar ( AMBC)

(iii) ar (BYXD) = ar (ABMN)

(iv) AFCB = AACE

(v) ar (CYXE) = 2ar (A FCB)

vi) ar (CYXE) = ar (ACFG)

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

Note: Result (vii) is the famous Theorem of Pythagoras. You shall learn a simpler proof of this theorem
in Class X.

244) It qa triangle and a parallelogram are on the same base and between the same parallels, then prove that

the area of the triangle is equal to half the area of the parallelogram.

245) Two triangles on the same base (or equal bases) and between the same parallels are equal in area.

246) 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.

(iv) (iii)
P Q P_A
H £/ CH
(v) (vi)
247)

In the given figure, ABCD is a parallelogram, AE_ AD. If AB = 16 cm, AE = 8 cm and CF=10 cm, then
find AD.

B

-
D E C

248)  In a AABC, E is the mid-point of median AD. Show that ar(ABED) = tar(AABC)

249)  In the given figure, ABCDE is a pentagon. A line through B parallel to AC meets DC produced at F.
Show that
A B
E
D C F

(i) ar(AACB) = ar(AACF)
(ii) ar(AEDF) = ar(ABCDE)
250) 1 the following figure, AP II BQ II CR. Prove that ar (AAQC) = ar (APBR).

A

o \

8/ ' S0
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D

251) Diagonals AC and BDof a quadrilateral ABCD intersect at O in such a way that ar (AAOD) = ar (ABOC).

Prove that ABCD is a trapezium.



252)

253)

254)

255)

256)

257)

258)

The diagonals of a parallelogram ABCD intersect at point O. Through O, a line is drawn intersect AD at

Pand BC at Q. Show that PO divides the parallelogram into two parts of equal areas.
D C

e
N

ABCD is a trapezium with parallel sides AB = a cm and DC = b cm. E and F are the mid-points of the
non-parallel sides. Find the ratio of ar (ABFE) and ar (EFCD).

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

A farmer was having a field in the form of a parallelogram PQRS. He divides it into three parts APSA,
APAQ and AQAR such that AS = AR. He sows wheat in the triangular part PSA and donates the product
to an orphanage.

(a) What part of the parallelogram PQRS is the triangular field PSA?

(b) Which mathematical concept is used in the above problem?

(c) By donating wheat product to an orphanage which value is depicted by the farmer?

A villager Itwari has a plot of land in the shape of a quadrilateral ABCD. The Gram Panchayat of the
village plan to take over a portion of his plot from one of the corners to construct a charitable Health-
Centre. Itwari agrees to the above proposal with a 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.

(a) Explain how the above proposal will be implemented?

(b) Which mathematical concept has been covered in the above problem?

(c) Which values are depicted in the above plan?
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Ranjeet was having a field in the form of a parallelogram PQRS. He divides it into three parts by taking
'A' on RS and joining it to 'P' and 'Q'. Such that:

(i) One part is exactly half of the given field.

(ii) In the remaining two parts, he wants to sow wheat and pulses separately and donates their products
to an orphanage.

(a) How the above plan can be implemented?

(b) Which mathematical concept is used in this problem?

(c) By donating the product of two parts wheat + pulses to an orphanage, which value is depicted by
Ranjeet?

%\
\_\ ),

Rahul has a triangular plot ABC He wants to divide it into 4 equal triangular parts. He donates one of
the triangular part containing the vertex 'A ' to residents welfare society for constructing a charity
health centre unit.

(a) How the above plan can be implemented?

(b) What is the ratio of the donated part to remaining part of the plot?

(c) Do the remaining three parts taken together form a trapezium? If yes, then name it.

(4 Which mathematical concept is used in this problem?

(e) By donating a part of his plot for a charitable health centre, which value is depicted by Rahul?



259) Praful has a piece of land ABCD which is in the form of a parallelogram. Ashok has a plot (triangular in

shape) BOE adjoining to Praful s land, such that AB = BE and BO = CO.

A welfare society plan to open an Adult-Education Centre in Ashok's plot. Ashok agrees to exchange it

with another triangular plot of same area. Praful allows to donate a triangular piece along DC to be

exchanged with Ashok's plot.

(a) How the above plan can be implemented?

(b) Which mathematical concept is involved in the above problem?

(c) By helping the welfare society in making its plan feasible, A which values are depicted by Ashok and

Praful?
e
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