BYJ Uis FRANK Solutions Class 9 Maths Chapter 21
m The Learning App Areas Theorems on Parallelograms

1. ABCD is a parallelogram having an area of 60 cm?. P is a point on CD. Calculate
the area of AAPB.
Solution:

D P C

A B
Area (AAPB) = (1/2) x area (parallelogram ABCD)
(The area of a triangle is half that of a parallelogram on the same base and between the
same parallels)
Area (AAPB) = (1/2) x 60 cm?
We get,
Area (AAPB) = 30 cm?

2. PQRS is a rectangle in which PQ = 12 cm and PS = 8 cm. Calculate the area of
APRS.

Solution:

S 12cm R
8cm 8cm

P 12cm Q

Given PQRS is a rectangle

Hence,

PQ =SR

SR=12cm

PS=8cm

Area (APRS) = (1/2) x base x height
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Area (APRS) = (1/2) x SR x PS
Area (APRS) =(1/2) x 12 x 8
We get,

Area (APRS) = 48 cm?

3. In the given figure area of || gm PQRS is 30 cm?. Find the height of || gm PQFE if

PQ=6cm.
P > Q
P
S E R F
Solution:

Area (|| gm PQRS) = Area (|| gm PQFE)

(]| gm on same base PQ and between same parallel lines)
Therefore,

Area (|| gm PQFE) = 30 cm?

Base x Height = 30

6 x Height = 30

Height = (30 / 6)

We get,

Height =5 cm

Hence, the height of a parallelogram PQFE is 5 cm

4. In the given figure, ST || PR. Prove that: area of quadrilateral PQRS = area of

APQT
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P

Q R T
Solution:
Area (APSR) = Area (APTR)
(Triangles on the same base PR and between the same parallel lines PR and ST)
Adding Area (APQR) on both sides
We get,
Area (APSR) + Area (APQR) = Area (APTR) + Area (APQR)
Area (Quadrilateral PQRS) = Area (APQT)
Hence, proved

5. In the figure, ABCD is a parallelogram and APD is an equilateral triangle of side
8 cm. Calculate the area of parallelogram ABCD.

B P C

A D
Solution:
Area (AAPD) = (V3s?) / 4
Area (AAPD) = (V3 x 89 /4
Area (AAPD) = (V3 x 64) / 4
Area (AAPD) = (V3 x 16)
On further calculation, we get,
Area (AAPD) = 16V3 cm?
Area (AAPD) = (1/2) x area (parallelogram ABCD)
The area of a triangle is half that of a parallelogram on the same base and between the
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same parallels)

Area (parallelogram ABCD) = 2 x area (AAPD)
Avrea (parallelogram ABCD) = 2 x 1613 cm?
We get,

Area (parallelogram ABCD) = 3213 cm?

6. In the figure, if the area of |[gm PQRS is 84 cm?. Find the area of

(i) [ gm PQMN

(i) APQS

(iii) APQN
N S M R
P Q

Solution:

(i) Area of a rectangle and area of a parallelogram on the same base is equal
Here,

For rectangle PQMN, base is PQ

For parallelogram PQRS, base is PQ

Hence,

Area of rectangle PQMN = Area of parallelogram PQRS

Area of rectangle PQMN = 84 cm?

(i1) Area (APQS) = (1/2) x area (parallelogram PQRS)
Area (APQS) = (1/2) x 84 cm?

We get,

Area (APQS) = 42 cm?

(iii) Area (APQN) = (1/2) x area (rectangle PQMN)
Area (APQN) = (1/2) x 84 cm?

We get,

Area (APQN) = 42 cm?

7. In the figure, PQR is a straight line. SQ is parallel to TP. Prove that the
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guadrilateral PQST is equal in area to the APSR.
T

P Q R

Solution:

In quadrilateral PQST,

Area (APQS) = (1/2) x area (quadrilateral PQST)
Area (quadrilateral PQST) = 2 x area (APQS) ....... (1)
In APSR,

Area (APSR) = area (APQS) + area (AQSR)
Since QS is medianas QS || TP

Hence,

Area (APQS) = Area (AQSR)

Area (APSR) =2 x area (APQS)  .......... (i1)
From equations (i) and(ii)

Area (quadrilateral PQST) = Area (APSR)

Hence proved

8. In the given figure, if AB || DC || FG and AE is a straight line. Also, AD || FC.
Prove that: area of || gm ABCD = area of ||gm BFGE

D > C

F

Solution:
By joining AC and FE

E
G
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AAFC and AAFE are on the same base AF and between the same parallels AF and CE

Area (AAFC) = Area (AAFE)

Area (AABF) + Area (AABC) = Area (AABF) + Area (ABFE)

We get,
Area (AABC) = Area (ABFE)

(1/2) Area (parallelogram ABCD) = (1/2) Area (parallelogram BFGE)
Area (parallelogram ABCD) = Area (parallelogram BFGE)

Hence, proved

9. In the given figure, the perimeter of parallelogram PQRS is 42 cm. Find the

lengths of PQ and PS.
S

~~~~~~ >
8cm T e
T N
6cm
F
P M Q
Solution:
Area of || gm PQRS = PQ x 6
Also,
Area of || gm PQRS =PS x 8
Therefore,
PQx6=PSx8
PQ =(8PS)/6

R
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We get,

PQ=(4PS)/3  ........ (1)

Perimeter of || gm PQRS =PQ + QR + RS + PS

42 =2PQ + 2PS  (Opposite sides of a parallelogram are equal)
21 =PQ +PS

Substituting the value of PQ from equation (i), we get,
(4PS/3)+PS =21

{(4PS +3PS)/ 3} =21

7PS =63

We get,

PS=9cm

Now,

Substituting the value of PS in equation (i), we get,
PQ =(4PS)/3

PQ=(4x9)/3

We get,

PQ=12cm

Therefore, PQ =12 cmand PS=9cm

10. In the given figure, PT || QR and QT || RS. Show that: area of APQR = area of

ATQS.
P > T
S
>
Q R
Solution:

By joining TR, we get,
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P e T

P
Q R

APQR and AQTR are on the same base QR and between the same parallel lines QR and

PT

Therefore,

Area (APQR) = Area (AQTR) .......... (1)

AQTR and ATQS are on the same base QT and between the same parallel lines QT and

RS

Therefore,

Area (AQTR) = Area (ATQS) ......... (i1)

From equations (i) and (ii), we get,

Area (APQR) = Area (ATQS)

Hence proved

11. In the given figure, APQR is right — angled at P. PABQ and QRST are squares
on the side PQ and hypotenuse QR. If PN L TS, show that:

(a) AQRB = APQT

(b) Area of square PABQ = area of rectangle QTNM.

A
B&zz-------___0 P
Q M 1B
] -
T N S

Solution:
<2BOR = 2BQP + £PQR
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£BQR =90°+ ~2PQR
£PQT = 2TQR + £PQR
£PQT =90° + PQR
Hence,

£BQR = 2PQT  ...(J)

(@) In AQRB and APQT,

BQ=PQ ....... (sides of a square PABQ)
QrR=QT ....... (sides of a square QRST)
£BQR = 2PQT .... {From (1)}

Therefore,

AQRB = APQT (By SAS congruence criterion)
Area (ABQR) = Area (APQT) ....... (i1)

(b) APQT and rectangle QTNM are on the same base QT and between the same parallel
lines QT and PN

Hence,

Area (APQT) = (1/2) Area (rectangle QTNM)

Area (rectangle QTNM) = 2 x Area (APQT)

Area (rectangle QTNM) = 2 x Area (ABQR) {from (ii)} ..... (iii)

ABQR and square PABQ are on the same base BQ and between the same parallel lines
BQ and AR

Therefore,

2 X Area (ABQR) = Area (square PABQ) ........... @iv)

From equations (iii) and (iv), we get,

Area (square PABQ) = Area (rectangle QTNM)

Hence proved

12. In the figure, AB = BE. Prove that the area of triangle ACE is equal in area to
the parallelogram ABCD.
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Solution:

In parallelogram ABCD,

Area (AABC) = (1/2) x Area (parallelogram ABCD)

(The area of a triangle is half that of a parallelogram on the same base and between the
same parallels)

Area (parallelogram ABCD) =2 x Area (AABC) ........... (1)

In AACE,

Area (AACE) = Area (AABC) + Area (ABCE)

Since BC is median,

Hence,
Area (AABC) = Area (ABCE)
Area (ACE) =2 x Area (AABC)  ........... (i1)

From equation (i) and (ii), we get,
Area (parallelogram ABCD) = Area (AACE)

13. Prove that the median of a triangle divides it into two triangles of equal area.
Solution:
A

B L D C
Draw AL perpendicular to BC
Since AD is median of AABC
Hence,

D is the midpoint of BC
BD =DC
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Multiplying by AL, we get,

BD x AL =DC x AL

(1/2) (BD x AL) = (1/2) (DC x AL)
Therefore,

Area (AABD) = Area (AADC)
Hence, proved

14. AD is a median of a AABC. P is any point on AD. Show that the area of AABP is
equal to the area of AACP.

Solution:
A

B D C
Solution:

AD is the median of AABC.
So, it will divide AABC into two triangles of equal areas

Hence,

Area (AABD) = Area (AACD) ........ (1)
Now,

PD is the median of APBC

Hence,

Area (APBD) = Area (APCD) ........ (i1)

On subtracting equation (ii) from equation (i), we get,

Area (AABD) — Area (APBD) = Area (AACD) — Area (APCD)
Area (AABP) = Area (AACP)

Hence, proved

15. In the given figure AF = BF and DCBEF is a parallelogram. If the area of AABC
Is 30 square units, find the area of the parallelogram DCBF.
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A
D > F
E
L
C B

Solution:
In AABC,
AF=FBand EF||BC ....(given)
Hence, AE = EC .... (converse of mid-point theorem) ........ (1)
In AAEF and ACED,
¢<(FEA=¢«DEC ... (vertically opposite angles)
CE =AE ..... {From (1)}
¢£FAE = «2DCE ... (Alternate angles)

Therefore,
AAEF = ACED (By ASA test of congruency)
Area (AAEF) = Area (ACED) ..... (ii)

Area (AABC) = Area (AAEF) + Area (EFBC)

Area (AABC) = Area (ACED) + Area (EFBC)  ...... {from (i1)}
Therefore,

Area (AABC) = Area (parallelogram DCBF)

Hence, area of parallelogram DCBF is 30 square units
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