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Important Higher Ability Questions = (Geometry: Area of triangles and quadrilaterals)

QUESTION 1

In the given figure, AB // DC, AH // BC, BE // CF and EF // BG.
Prove that: //ABCD = //GBEF.

Solution

Given: AB // DC, AH /[ BC, BE // CF and EF // BG.

Toprove: /7ABCD = //GBEF

Proof:
S.N. Statements S.N. Reasons
1. | //ABCD = //EBCH 1. | Both are standing on the same base BC and between AH // BC.
2. | //EBCH =//GBEF 2. | Both are standing on the same base EB and between EB // FC.
3. | //ABCD = //GBEF 3. | From statements (1) and (2).
Hence, proved

QUESTION 2 A B
|'-\\—.+—|'

QUESTION 3

In the given figure, AB // DC // EF, AD // BE and AF // DE.

[ ™ /
- |
Prove that //DEFH = /7ABCD. [N L
Solution D ~ H\-\(j
. o |
Given:  AB// DC // EF, AD /I BE and AF // DE. ‘\._\ N
Toprove: //DEFH =/7ABCD 9 N
k

Proof: F
S.N. Statements S.N. Reasons

[/DEFH = [/DEGA 1. Both are standing on the same base DE and between AF // DE.

2. [/DEGA = /JABCD 2. Both are standing on the same base AD and between BE // AD.

3. [/DEFH = /JABCD 3. From statements (1) and (2).
Hence, proved

In the given figure, AE // BC, BF // CE, CG // EF and AB 1 BC.
Prove that rectangle ABCD = //EFGC.
Solution
Given: AE /I BC, BF // CE, CG / EF and AB L BC.
To prove: Rectangle ABCD = //EFGC.
Proof:
S.N. Statements S.N. Reasons

1. TJABCD = //HBCE | 1. Both are standing on the same base BC and between AE // BC.

2. /7THBCE = //JEFGC | 2. Both are standing on the same base CE and between BF // CE.

3. TJABCD = //JEFGC | 3. From statements (1) and (2).
Hence, proved
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; ;
In the given figure, AB // DC, BF // CE and FE // AG // BC. T
Prove that: //BCEF = /JABCD + //ADEF \I / D~ { _
Solution N7 S /"
Given: AB// DC, BF // CE and FE // AG // BC 1/ \W
To prove: //BCEF = //JABCD + //ADEF
Proof: B C

S.N. Statements S.N. Reasons

1. [/ABCD = //HBCG 1. Both are standing on the same base BC and between AG // BC.
2. [/FADE = [/FHGE 2. Both are standing on the same base FE and between AG // FE.
3. /7BCEF = //HBCG + //FHGE | 3. By whole part axiom

4. [/BCEF =//ABCD + //ADEF | 4. From statements (1), (2) and (3).

Hence, proved

In the given figure, prove that the area of parallelograms ABCD and PQRD are equal.
Solution
Given: ABCD and PQRD are parallelograms.
To prove: [7ABCD = [7/PQRD
Construction: P and C are joined.
Proof:
S.N. Statements S.N. Reasons
1. | APDC= % [7ABCD 1. | Both are standing on the same base DC and between AB // DC.
1 .
2. | APDC = 5 [7PQRD 2. | Both are standing on the same base PD and between QR // PD.
3. | ZZ/ABCD = //PQRD 3. | From statements (1) and (2).
Hence, proved

QUESTION 6

A

In the given figure, AB // DC, BC // ED and EB // AC. Prove that: Ar. (AAEB) =Ar. (AACD). /\
So_lutlon l_:../l-'l,-" {\ D
Given: AB /I DC, BC//EDand EB // AC LA
To prove: Ar. (AAEB) =Ar. (AACD). AV
Proof:

S.N. Statements S.N. Reasons

1 .

1. AAEB= 5L EBCG 1. Both are standing on the same base EB and between AC // EB.

2. AACD = %:FBCD 2. Both are standing on the same base CD and between BA // CD.

3. /[7TEBCG =//FBCD | 3. Both are standing on the same base BC and between ED // BC.

4, AAEB = AACD 4, From statements (1), (2) and (3)

Hence, proved
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QUESTION 7 Q R

QUESTION 8

In the given figure, QR // TS, QT // RP and RS // QP. Prove that: Ar. APQT = Ar. APRS.
Solution

Given: QR /TS, QT //RP and RS // QP

To prove: Area of APQT = Area of APRS

Proof: P
S.N. Statements S.N. Reasons
1. APQT= % [JRQTV 1. Both are standing on the same base QT and between RP // QT.
2. APRS = % [JRQUS | 2. Both are standing on the same base RS and between PQ // SR.
3. [TRQTV =//RQUS | 3. Both are standing on the same base QR and between TS // QR.
4, APQT = APRS 4, From statements (1), (2) and (3
Hence, proved

In the given figure, ABCD is a parallelogram. E and F are any points on AD and AB
respectively. Prove that: ACDF = AABE + ACDE

Solution
Given: ABCD is a parallelogram. E and F are any points on AD and AB respectively. "

To prove: ACDF = AABE + ACDE

Proof:

S.N. Statements S.N. Reasons

1. ACDF = % [7ABCD 1. Both are standing on the same base CD and between AB// CD.
2. AEBC = % ABCD 2. Both are standing on the same base BC and between AD // BC.

1 . -
3. AABE + ACDE = > [JABCD | 3. From statement (2), being remaining parts of //ABCD

4, ACDF = AABE + ACDE 4, From statements (1) and (3)

QUESTION 9 ANIAY

In the given figure, PQRS is a parallelogram. M and N are any points on PQ and RS

respectively such that PS // MN // QR. Prove that://PQRS = 2(APXS + AQXR) \}1 ;‘ '*-.,,\-
Solution MR
Given: PQRS is a parallelogram, PS // MN // QR. Q< . R
To prove: [/PQRS = 2(APXS + AQXR)
Proof:
5.N. Statements S.N. Reasons
1. | /PMNS = 2APXS 1. Both are standing on the same base PS and between PS// MN.
2. | Z/MQRN =2AQXR 2. Both are standing on the same base QR and between MN // QR.
3. | /PQRS =//PMNS + //MQRN | 3. By whole part axiom
4. | [7PQRS = 2(APXS + AQXR) 4. From statements (1), (2) and (3)

Hence, proved
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QUESTION 10

In the given figure, O is any point within the parallelogram PQRS. Prove that the sum of
area of APOS and AQOR is equal to half of the area of parallelogram PQRS.

ATT UfeeTehEr=d (WT.) To1. ameeret, H1awTEt, "aret

Solution
Given: O is any point within the parallelogram PQRS
1 I
To prove: APOS + AQOR = > [7PQRS
Construction: MN // QR is drawn. ¥ = AV N
Proof:
S.N. Statements S.N. Reasons
1 Both are standing on the same base PS and
1| APOS =3 /PMNS L between PS// MN.
1 Both are standing on the same base QR and
2. | AQOR =7 /MQRN 2 between MN // QR.
1 .
3. | APOS + AQOR = > (/7PMNS + //MQRN) | 3. Adding statements (1) and (2)
1 From statements (1), (2) and (3) and by whole
4. | APOS + AQOR =3 /7/PQRS 4, part aioR)
Hence, proved

QUESTION 11

In a pentagon PENTA; M is any point on side NT so that EN//PM//AT.

Prove that: area of triangle NPT = area of quadrilateral PEMA.

Solution
Given: In pentagon PENTA; M is any point on side NT so that EN//PM//AT
To prove: Area of ANPT = Area of quadrilateral PEMA.
Proof:
S.N. Statements S.N. Reasons
1. | APNM= APEM 1. Both are on the same base PM and between EN//PM.
2. | APMT = APAM 2. Both are on the same base PM and between AT//PM.
3. | APNM +APMT = APEM +APAM 3. | Adding statements (1) and (2).
4. | ANPT =PEMA 4, From statement (3), by whole part axiom.

QUESTION 12

In parallelogram ABCD; P and Q are any points on BC and CD respectively such that BD//PQ.
Prove that the area of triangles ABP and AQD are equal.

Solution

Given; ABCD is a parallelogram, BD//PQ.

To prove: Area of AABP = Area of AAQD

Construction: B, Q and P, D are joined.

Proof:
S.N. Statements S.N. Reasons
1. AABP = ADBP 1. Both are standing on same base BP and between AD//BP.
2. ADBP = ADBQ | 2. Both are standing on same base BD and between PQ//BD.
3. ADBQ = AAQD | 3. Both are standing on same base QD and between AB//QD.
4. AABP = AAQD | 4. From statements (1), (2) and (3)
Hence, proved
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QUESTION 13

In parallelogram PQRS; diagonal PR is produced to the point T. Prove that the ARST and ARQT are

equal in area.

Solution

Given: In parallelogram PQRS; diagonal PR is produced to the point T. \

To prove: Area of ARST = Area of ARQT

Construction: S and Q are joined so that the diagonals PR and SQ intersect at O.

Proof:

S.N. Statements S.N. Reasons

1. O is the mid-point of SQ. 1. The diagonals of parallelogram bisect each other.
2. ASOT = AQOT 2. The median OT bisects the ASQT.

3. ASOR = AQOR 3. The median OR bisects the ASQR.

4. ASOT — ASOR = AQOT-AQOR | 4. Subtracting statement (2) from statement (1)
5. ARST = ARQT 5. From statement (4)

Proved

QUESTION 14

In the given figure, PQRS is a parallelogram. If M is any point on diagonal
PR then prove that APQM and APSM are equal in area.

Solution
Given: In parallelogram PQRS; M is any point on diagonal PR. Q R
To prove: Area of AQMR = Area of ASMR
Construction: S and Q are joined so that the diagonals PR and SQ intersect at O.
Proof:
S.N. Statements S.N. Reasons
1. O is the mid-point of QS. 1. The diagonals of parallelogram bisect each other.
2. AQOM = ASOM 2. The median OM bisects the ASQM.
3. AQOR = ASOR 3. The median OR bisects the ASQR.
4. AQOM + AQOR = ASQM + ASOR | 4. Adding statements (2) and (3)
S. AQMR = ASMR 5. From statement (4)
Proved

QUESTION 15

In parallelogram ABCD; M is any point on side AD. CM is produced to E such that CM = ME.
Prove that: area of triangle BEM = area of triangle ADC.
Solution

Given:

In parallelogram ABCD; M is any point on side
AD. CM is produced to E such that CM = ME.

To prove: Area of ABEM = Area of AADC

Proof:
S.N. Statements S.N. Reasons
1. ABEM = ABMC 1. The median BM bisects the ABEC.
2. ABMC = % [7ABCD 2. Both are standing on same base BC and between AD//BC.
3. AADC = %:ABCD 3. The diagonal AC bisects the parallelogram ABCD.
4, ABEM = AADC 4. From statements (1), (2) and (3)
Proved
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QUESTION 16
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In AABC; medians BE and CD intersect at O. Prove that ABOC and

quadrilateral ADOE are equal in area.
Solution

Given: In AABC; medians BE and CD intersect at O. W .
To prove: Area of ABOC = Area of quadrilateral ADOE - '
Proof:
S.N. Statements S.N. Reasons
1
1. | ABCD =5AABC 1. | The median CD bisect AABC.

2

1
2. | AABE = > AABC

2. The median BE bisect AABC.

3. | ABCD = AABE

3. | From statements (2) and (3).

ABCD = ABOC + ABOD

QUESTION 17

4. AABE = Quad. ADOE + ABOD 4, By whole part axiom
ABOC + ABOD = Quad. ADOE + ABOD
> | . Quad. ADOE = ABOC 5. | From (3)and (4)
Proved
In the given figure, PQRS is the trapezium where PQ // MN // SR. Prove that: APNS = AQMR. '——f-’
Solution Vi N

Given: PQRS is the trapezium where PQ // MN // SR

To prove: APNS = AQMR
Proof:

S.N. | Statements .N. | Reasons
1. | APMN = AQMN 1. | Both are standing on same base MN and between PQ//MN.
2. | AMNS = AMNR 2. Both are standing on same base MN and between MN//SR.
3. | APMN + AMNS = AQMN + AMNR 3. | Adding (1) and (2)
4. | APNS = AQMR 4, By whole part axiom

Proved

QUESTION 18

In the figure, AB // CD // EF. Prove that: AAED = ABFC

Solution

Given: AB// CD /I EF
To prove: AAED = ABFC
Proof:

S.N. | Statements

Reasons

1. | AAEF = ABEF

Both are standing on same base EF and between AB//EF.

2. | ADEF = ACEF

Both are standing on same base EF and between CD//EF.

3. | AAEF + ADEF = ABEF + ACEF

Adding (1) and (2)

4. | AAED = ABFC

Slw| Nk |z

By whole part axiom

Proved
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QUESTION 19

In the figure, EF // BD // GH. Prove that:

Area of quadrilateral BHDE = Area of quadrilateral BGDF

T UfseTeha=q (IT.) foT. smeerett, sheHTet, urer

Solution
Given: EF//BD /I GH
To prove: Area of quadrilateral BHDE = Area of quadrilateral BGDF
Proof:
S.N. Statements S.N. Reasons
1. | AEBD = AFBD 1. Both are standing on same base BD and between EF//BD.
2. | AHBD = AGBD 2. Both are standing on same base BD and between GH//BD.
3. | AEBD + AHBD = AFBD + AGBD | 3. | Adding (1) and (2)
4. | Quad. HBDE = Quad. BGDF 4. By whole part axiom
Proved

QUESTION 20

In the adjoining figure, it is given that AD//BC and BD//CE. Prove that: AABC = ABDE.

Solution A 5 D A N D
Given: AD//BC and BD//CE ‘
To prove: Area of AABC = Area of ABDE E E
Construction: D and C are joined. A(
B C B C
Proof:
S.N. Statements S.N. Reasons
1. | AABC = ADBC 1. | Both are standing on same base BC and between AD//BC.
2. | ADBC = ADBE 2. | Both are standing on same base BD and between CE//BD.
3. | AABC = ABDE 3. | From statements (1) and (2)
Proved

QUESTION 21

In parallelogram ABCD; E is the mid-point of side CD and F is the mid-point of AE.
Prove that area of parallelogram ABCD = 8 x area of AAFD.

Solution
Given: In 27 ABCD; E is the mid-point of side CD and F is the mid-point of AE
To prove: Area of parallelogram ABCD = 8 x Area of AAFD.
Construction: A and C are joined.
Proof:
S.N. Statements S.N. Reasons
1. AAED =%AAED 1. | The median FD bisects the AAED.
2. AAED = %AACD 2. | The median AE bisects the AACD.
3. AACD = %:ABCD 3. | The diagonal AC bisects the parallelogram ABCD.
4. AAFD = 1 X; X; - ABCD 4. | From statements (1), (2) and (3).
27272
5. | //ABCD = 8AAFD 5. | From statement (4)
Proved
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QUESTION 22 .

In quadrilateral ABCD; AB//CD and BC//AD. P is any point on the side AD and BP is produced i b
to meet CD produced at Q. Prove that the area of triangles APQ and PDC are equal. ]
Solution V= 2A—/D

Given: In quadrilateral ABCD; AB//CD and BC//AD. P is any point on the side AD.
To prove: Area of AAPQ = Area of APDC B

o’

Proof:
S.N. | Statements S.N. | Reasons
1 .
1. | APBC= > [/ABCD 1. Both are standing on same base BC and between AD//BC.
1 .
2. APAB + APDC = [7JABCD 2. Remaining parts of parallelogram ABCD.
1 .
3. | AABQ= > [7ABCD 3. Both are standing on same base AB and between AB//QC.
4. | APAB + APDC = AABQ 4, From statements (2) and (3)
APAB + APDC = AAPQ + APAB _
5 | APDC = AAP 0 5. | AABQ = AAPQ + APAB
Proved

QUESTION 23 r

In a quadrilateral ABCD, side BC is extended to point E in such a way that AC // DE. A \
Prove that: area of AABE = area of quad. ABCD / \\ .
Solution /N, T
Given: AC // DE v c .
To prove: area of AABE = area of quad. ABCD
Proof:
S.N. | Statements S.N. | Reasons
1. | ADAC = AEAC 1. | Both are standing on AC and between DE//AC.
2. | ADAC + AABC = AEAC + AABC 2. | Adding AABC on both sides of statement (1)
3. | AABE = Quad. ABCD 3. | By whole part axiom
Proved

QUESTION 24

In the figure, M is any point of side DC of /7ABCD and AM is produced to E such that AM = ME.
Prove that the area of AABE = area of parallelogram ABCD. 5 e
Solution T |

Given: M is any point of side DC of //ABCD and AM = ME. \
To prove: area of AABE = area of //ABCD . '

Proof:
S.N. | Statements S.N. | Reasons
1. | AMAB= % [/ABCD 1. | Both are standing on AB and between DC//AB.
1 . .
2. | AMAB = 5 AABE 2. | Median MB bisects AABE
3. | AABE=/ABCD 3. | From statements (1) and (2)
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QUESTION 25

In the given figure, side BC of parallelogram ABCD is extended to a point M such
that BC = CE. Write with reason that ABEF and parallelogram ABCD are equal in

ST UfecTeha=d (UT.) foT. aazerety, sTeHTEt, Futer

Given: BC of parallelogram ABCD is extended to a point M such that BC = CE.

To prove: area of AABE = area of //ABCD

Proof:

S.N. | Statements

Reasons

1. | ABEF =//ABCD

The base of triangle is twice the base of parallelogram

and they are lying between AD//BE.

Proved

QUESTION 26

ABCD is a parallelogram; M is the mid-point of the side EC of triangle BEC.

Prove that: Area of AEBM = Area of A ADC.

Solution

Given: ABCD is a parallelogram; EM = MC
To prove: Area of AEBM = Area of A ADC

Proof:
S.N. | Statements S.N. | Reasons
1. | AEBM = ACBM 1. | Median BM bisects ABEC
2. | ACBM= % [/ABCD 2. | Both are standing on BC and between AD//BC.
1 . .
3. | AADC = > [/ABCD 3. | Diagonal AC bisects //ABCD.
4. | AEBM =A ADC 4. | From statements (1), (2) and (3).

Proved

QUESTION 27

M is the mid-point of the side QR of APQR. If PX//RY and PR//XY, prove that AXYR = % A PQR.

Solution

Given: QM = MR, PX//RY and PR//XY

1
To prove: AXYR = 2 APQR

Proof:
S.N. | Statements S.N. | Reasons

1 . .

1. | AXYR= 5L PXYR Diagonal XR bisects parallelogram PXYR.

2. | APMR = % [7PXYR 2. | Both are standing on PR and between XY//PR.
1 . .

3. | APMR = 5 APQR 3. | Median PM bisects APQR
1

4. | AXYR=ZAPQR 4. | From statements (1), (2) and (3).

2
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QUESTION 28 "

In the given figure; TONE is a parallelogram and E is the mid-point of side OW of triangle
TWO. Prove that: ATWO = 2AONE. T
Solution

Given: TONE is a parallelogram and OE = EW 0 N

To prove: ATWO = 2A0ONE

Proof:

S.N. | Statements S.N.
1. | ATWO =2ATOE
2. | ATOE = AONE
3. | ATWO = 2A0ONE

Proved

Reasons

Median TE bisects ATWO
Diagonal OE bisects //TONE.
From statements (1) and (2).

WIN|FP=

QUESTION 29

In the given AABC; D, E and F are the mid-points of BC, AD and BE respectively where BE // DG.

Prove: AABC = 8AEFG A
Solution

Given: In AABC; D, E and F are the mid-points of BC, AD and BE respectively, BE // DG
To prove: AABC = 8AEFG
Construction: Join F and D
Proof:

S.N. | Statements S.N.
1. AABC = 2AABD

2. | AABD = 2ABED
3. | ABED = 2ADEF
4. | ADEF = AEFG

5. AABC =2 x 2 x 2 x AEFG = 8AEFG
Proved

Reasons
Median AD bisects AABC.

Median BE bisects AABD.

Median FD bisects ABED.

Both are standing on FE and between DG // FE
From statements (1), (2), (3) and (4)

glrle|dIREIZ

QUESTION 30

In AABC; D is the mid-point of side AB. If P is any point on BC and Q is any point on AD such that
CQ//PD, prove that the area of ABPQ is half of the area of AABC. A
Solution

Given: In AABC; D is the mid-point of side AB, CQ//PD. p

1
To prove: Area of ABPQ =7 Area of AABC

Construction: D and C are jomed. B p C
Proof:
S.N. Statements .N. Reasons

S
1. AQDP = ACDP 1. Both are standing on DP and between QC//DP.
2. AQDP +ABPD = ACDP +ABPD | 2. Adding ABPD on both sides of statement (1)
3. ABPQ = ABDC 3 By whole part axiom

4 4

1 . .
ABDC = 5 AABC The median DC bisects the AABC.
1
5. ABPQ = > AABC 5. From statements (3) and (4).
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QUESTION 31

QUESTION 32 ;

In hexagon ABCDEF; AB // FC /l ED and AF // BE // CD. If the diagonals BE and CF intersect at O such
that parallelograms ABOF and OCDE are equal in area, prove that BC // FE.

Solution

Given: AB//FC//ED and AF//BE//CD, diagonals BE and CF intersect at O.

To prove: BC//FE

Construction: B, F and C, E are joined.

Proof:

S.N. Statements S.N. Reasons

1. [7ABOF = /7OCDE 1. | Given

1 . .
2. | ABOF = > /7 ABOF 2. | The diagonals bisect the parallelogram

ACOE = 1 /7OCDE

3 5 3. | The diagonals bisect the parallelogram

4. | ABOF = ACOE 4. | From statements (1) and (2)

5. | AFBC = AEBC 5. | Adding ABOC in statement (3)

6. BC//FE 6. From statement (4), A° on the same base BC have equal areas.
Proved

In the parallelogram ABCD given alongside, M is the mid-point of CD. Prove that: A—<—P
area of parallelogram ABCD and trapezium ABFE are equal in area. _¢' \v/&{
Solution VAR T:/
Given: ABCD is a parallelogram; M is the mid-point of CD
To prove: Area of //ABCD = Area of trapezium ABFE
Proof:
S.N. Statements S.N. Reasons
1. | In AMED and AMCF 1.
(i) ZMED = ZCFM (A) (i) ED /I CF, alternate angles
(i) ZEDM = ZMCF (A) (i) ED // CF, alternate angles
(i) DM =CM (S) (iii) Given
2. | AMED = AMCF 2. | By A/AS. axiom
3. | AMED = AMCF 3. | The areas of congruent triangles are equal.
4. | AMED + Pent. ABCME = AMCF + Pent. ABCME 4. | Adding Pentagon ABCME in (3)
5. | //ABCD = Trapezium ABFE 5. | By whole part axiom
Proved

QUESTION 33

Vedanta Publication (P) Ltd. Vanasthali, Kathmandu, Nepal

In the trapezium ABCD, AB // DC and P is the midpoint of BC.

1
Prove that AAPD = 5 trap. ABCD

Y

Solution b c
Given: In the trapezium ABCD, AB // DC and P is the midpoint of BC

1
To prove: AAPD = > trap. ABCD

Y

Construction: Produce DP and AB to meet at Q. A B

Proof:

et ufsereha=q (9T.) fo1. smeerett, sweutet, urer
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ATT UfeeTehEr=d (WT.) To1. ameeret, H1awTEt, "aret

S.N. Statements S.N. Reasons
1. In ADCP and APBQ 1.
(i) £PDC = ZPQB (A) (iy DC /I AQ, alternate angles
(ii) ZDCP = ZPBQ (A) (i) DC /I AQ, alternate angles
(iiiy CP=BP (S) (iii) Given
2. ADCP = APBQ 2. By A.A.S. axiom
3. | ADCP = APBQ 3. | The areas of congruent triangles are equal.
4. | AAPQ = AAPB + APBQ 4. | By whole part axiom
5. | AAPQ = AAPB + ADCP 5. | From statements (3) and (4)
6. | AAPD = AAPQ 6. | Median AP bisects ADAQ
7. | AAPD = AAPB + ADCP 7. | From statements (5) and (6)
8. | AAPD + AAPB + ADCP = Trap. ABCD 8. | By whole part axiom
% | JAAPD = Trap. ABCD - AAPD = % trap. ABCD | O | Fromstatements (7)and (8)
Proved
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FET UfeeTeha=q (3T.) fe1. Tzeret, sreutet, Futer




