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1) Three angles o f a quadrilateral are respectively equal to 11CP. 50P and 4CP. Find its  fourth angle.

Solution:

Given,

Three angles are 110°, 50° and 40°

Let the fourth angle be Y  

We have.

Sum of all angles of a quadrilateral = 360°

110°+ 50°+ 40° = 360°



=> x = 360° -  200°

=>x = 160°

Therefore, the required fourth angle is 160°.

2 ) In a quadrilateral ABCD, the angles A , B, C  and D  are in the ratio o f 1:2:4:5. Find the measure o f each angles o f die quadrilateral. 

Solution:

Let the angles of the quadrilaterals be 

A = x, B = 2x, C = 4x and D = 5x 

Then,

A + B + C + D = 360°

=> x + 2x + 4x + 5x = 360°

=> 12x = 360°

___ ________  360°

X  ~  12

=> x = 30°

Therefore, A = x = 30°

B = 2x = 60°

C = 4x = 120°

D = 5x = 150°

3 ) In a quadrilateral ABCD, CO  and Do are the bisectors o f ZC  andZD respectively. Prove that ZCOD =  \(ZA  andZB). 

Solution:

In  A  DOC

Z1 +  Z COD + Z2 =  180° [Angle sum property of a triangle]

=> ZCOD = 180 -  (Z1 -  Z2)

=> ZCOD = 180 -  Z1 +  Z2

=> ZCOD — 180 — [\LC + \LD\ [y  OC and Od are bisectors of LC and LD respectively]

=> ZCOD = 180 -  \(L C  + L D )___ (i)

In quadrilateral ABCD

ZA  +  ZB + ZC  + ZD = 360° [Angle sum property o f quadrilateral\

ZC + ZD = 360° -  (ZA + ZB)....(ii)

Substituting (ii) in (i)

=>ZCOD =  180 -  \ (360 -  (ZA + ZB))

=>ZCOD =  180 -  180 +  \(ZA  +  ZB))

=>ZCOD = j ( Z A  + ZB))

4 ) The angles o f a quadrilateral are In the ratio 3:5:9:13. Find a ll the angles o f the quadrilateral.

Solution:

Let the common ratio between the angles is 't'

So the angles will be 3t, 5t, 9t and 13t respectively.

Since the sum of all interior angles of a quadrilateral is 360°

Therefore, 3t + 5t + 9t + 13t = 360°

=>30t = 360°

=>t = 12°

Hence, the angles are 

3t = 3*12 = 36°

5t = 5*12 = 60°

9t = 9*12 = 108°

13t = 13*12 = 156°
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Q1) Two opposite angles o f a parallelogram are (3x-2 f and (50-xf. Find the measure o f each angle o f die parallelogram.

Solution:

We know that.

Opposite sides of a parallelogram are equal.

(3x-2)° = (50-x)°

=>3x + x = 50 + 2 

=>4x = 52 

=>x = 13°



Therefore, (3x-2)° = (3*13-2) = 37°

(50-x)° = (50-13) = 37°

Adjacent angles of a parallelogram are supplementary. 

x  +  37 =  180° 

x  =  180° -  37° =  143°

Hence, four angles are : 37°, 143°, 37°, 143°.

Q2) I f  an angle o f a parallelogram Is two-third o f Its adjacent angle, find die angles o f the parallelogram.

Solution:

Let the measure of the angle be x.

Therefore, the measure of the angle adjacent is y

We know that the adjacent angle of a parallelogram is supplementary.

Hence, x  +  y  =  180°

2x + 3x = 540°

=>5x = 540°

=>x = 108°

Adjacent angles are supplementary 

=>x + 108° = 180°

=>x = 180° -  108° = 72°

=>x = 72°

Hence, four angles are 180°, 72°, 180°, 72°

Q3) Find the measure o f a ll the angles o f a parallelogram. I f  one angle Is 24* less than twice die smallest angle.

Solution:

x + 2x -  24 = 180°

=>3x -  24 = 180°

=>3x = 108° + 24 

=>3x = 204°

=>x = ^  =  68°

=>x = 68°

=>2x -  24° = 2*68° -  24° = 112°

Hence, four angles are 68°, 112°, 68°, 112°.

Q4) The perimeter o f a parallelogram Is 22cm. I f  die longer side measures 6.5cm what Is the measure o f the shorter side? 

Solution:

Let the shorter side be V.
Therefore, perimeter = x + 6.5 + 6.5 + x [Sum of all sides]

22 = 2 ( x + 6 .5 )

11 = x + 6.5

=>x = 11 -  6.5 = 4.5cm

Therefore, shorter side = 4.5cm

Q5) In a parallelogram ABCD, ZD =  135°. Determine die measures ofZA and. ZB.
Solution:

In a parallelogram ABCD 

Adjacent angles are supplementary 

So, ZD +  ZC =  180°

ZC =  180° -  135°

ZC =  45°

In a parallelogram opposite sides are equal.



ZA = ZC =  45°

ZB =  ZD =  135°

Q6) ABCD is  a parallelogram in which ZA  =  70°. Compute ZB, ZC and, ZD. 

Solution:

In a parallelogram ABCD 

ZA =  70°

ZA +  ZB =  180° [ Since, adjacent angles are supplementary ]

70° +  ZB = 1 8 0 °  [ v z  A=70°]

ZB =  180° -  70°

ZB =  110°

In a parallelogram opposite sides are equal.

ZA = ZC=  70°

ZB =  ZD =  110°

Q7) In Figure 14.34, ABCD is a parallelogram in which ZA =  60°. I f  the bisectors o f Z A, and ZB meet a t B prove that AD = DP, PC=BC and 
DC=2AD.

AP bisects ZA

Then, ZDAP  =  ZPAB  =  30° 

Adjacent angles are supplementary 

Then, ZA + ZB =  180°

ZB +  60° =  180°

ZB =  180° -  60°

ZB =  120°

BP bisects ZB

Then, ZPBA =  ZPBC =  30°

ZPAB = ZAPD  =  30° [Alternate interior angles]

Therefore, AD = DP [Sides opposite to equal angles are in equal length]

Similarly

ZPBA  =  ZBPC =  60° [Alternate interior angles]

Therefore, PC = BC 

DC = DP + PC

DC = AD + BC [ Since, DP = AD and PC = BC ]

DC = 2AD [ Since, AD = BC, opposite sides of a parallelogram are equal]

Q8) In figure 14.35, ABCD is a parallelogram in which ZD AB  =  75° and ZDBC =  60°. Compute ZCDB, and ZADB.



To find ZCDB and ZADB

ZCBD = ZABD =  60° [Alternate interior angle. AD || BC and BD is the transversal]

In ZBDC

ZCBD +  ZC +  ZCDB =  180° [Angle sum property]

=> 60° +  75° +  ZCDB =  180°

=► ZCDB =  180° -  (60° +  75°)

=> ZCDB =  45°

Hence, ZCDB =  45°, ZADB =  60°

Q9) In figure 14.36, ABCD Is a parallelogram and E ls the m idpoint o f side BC. IfD E  and AB when produced meet a t F, prove thatA F= 2AB.

In A BEF and ACED 

ZBEF  =  ZCED 

BE = CE

ZEBF = ZECD 

:. A BEF  ^  ACED 

.-. BF = CD [CPCT] 
AF = AB + AF 

AF = AB + AB

[Verified opposite angle]

[Since, E is the mid-point of BC] 

[Since, Alternate interior angles are equal] 

[ASA congruence]

AF = 2AB.

Hence proved.

Q10) Which o f the following statements are true (T) and which are false (F)?

(0 In a parallelogram, the diagonals are equal.

(II) In a parallelogram, the diagonals bisect each other.

(III) In a parallelogram, the diagonals intersect each other a t right angles.

(iv) In any quadrilateral, i f  a pair o f opposite sides is equal, it  is  a parallelogram.

(v) I f  a ll the angles o f a quadrilateral are equal. It  is  a parallelogram.

(vi) I f  three sides o f a quadrilateral are equal. It is  a parallelogram.



(vli) I f  three angles o f a quadrilateral are equal, It Is a parallelogram, 

(viii) I f  a ll die sides o f a quadrilateral are equal, i t  is a parallelogram. 

Solution:

(i) False

(ii) True

(iii) False

(iv) False

(v) True

(vi) False

(vii) False

(viii) True
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Q1) In a parallelogram ABCD, determine the sum o f angles ZC and ZD.
Solution:

ZC and ZD are consecutive interior angles on the same side of the transversal CD.



AC + AD =  180°

Q2) In a parallelogram ABCD If  AB =  135°, determine the measures o f Its other angles. 

Solution:

Given AB =  135°

ABCD is a parallelogram

AA = AC, AB = AD and. AA + AB=  180°

=> AA +  135° =  180°

=► AA =  45°

=► AA = AC =  45° and AB =  AC =  135°

Q3) ABCD Is a square. A C  and BD Intersect at 0. State the measure ofAAOB.
Solution:

Since, diagonals of a square bisect each other at right angle. 

AAOB = 90°

Q4)ABCD is a rectangle with AABD =  40°. Determine ADBC 

Solution:

AABC = 90°

=> AABD + ADBC = 90° [ v  AABD = 40°]

=> 40° +  ADBC = 90°

ADBC =  50°

Q5) The sides AB  and CD o f a parallelogram ABCD are bisected at E  and F. Prove that EBFD Is a parallelogram. 

Solution:

Since ABCD is a parallelogram 

AB || DC and AB =  DC

=> EB || DF and \AB  =  \DC 

=> EB || DF and EB =  DF 

EBFD is a parallelogram.



Q6) P  and Q are the points o f trisection o f the diagonal BD o f a parallelogram ABCD. Prove that CO is parallel to AP. Prove also that A C  bisects 

PQ.

Solution:

Diagonals of a parallelogram bisect each other.

Therefore, OA = OC and OB = OD

Since P and Q are point of intersection of BD.

Therefore, BP = PQ = QD 

Now, OB = OD are BP = QD 

=>0B -  BP = OD -  QD 

=>0P = OQ

Thus in quadrilateral APCQ, we have 

OA = OC and OP = OQ

Diagonals of Quadrilateral APCQ bisect each other.

Therefore APCQ is a parallelogram.

Hence AP  || CQ.

Q7) ABCD is a square. E ,F ,G  and H  are points on AB, BC, CD and DA respectively, such th a tA E = B F= C G = D H . Prove that EFGH is a square. 

Solution:

AE = BF = CG = DH = x (say)

BE = OF = DG = AH = y (say)

In AAEH andABEF, we have 

AE = BF 

ZA = ZB 

And AH = BE

So, by SAS congruency criterion, we have 

AAEH ~  A BFE

=> Z1 =  Z2 and Z3 =  Z4

But Z1 +  Z3 =  90° and Z2 + ZA =  90°

^  Z1 + Z3 + Z2 + ZA = 90° +  90°

=> Z1 +  Z4 +  Z1 +  Z4 =  180°

=> 2(Z1 +  Z4) =  180°

=► Z1 +  Z4 =  90°

HEF=90°

Similarly we have ZF =  ZG =  ZH =  90°



Hence, EFGH is a Square.

Q8) ABCD is a rhombus, EAFB is a straight line such thatEA =A B =B F. Prove that ED and FC  when produced meet at right angles. 

Solution:

We know that the diagonals of a rhombus are perpendicular bisector of each other.

OA = OC, OB = OD, and, ZAOD = ZCOD =  90°

And ZAOB =  ZCOB =  90°

In A BDE, A  and 0  are mid-points of BE and BD respectively.

OA || DE 

OC || DG
In AC FA, B and 0  are mid-points of AF and AC respectively.

OB || CF 

OD || GC

Thus, in quadrilateral DOGC, we have 

OC || DG and OD || GC 

=>D0CG is a parallelogram 

ZDGC =  ZDOC 

ZDGC =  90°

Q9) ABCD is a parallelogram, AD is produced to E so th a tD E = D C  and EC produced meets AB  produced in F. Prove that B F=B C . 

Solution:

Draw a parallelogram ABCD with AC and BD intersecting at 0.

Produce AD to E such that DE = DC

Join EC and produce it to meet AB produced at F.

ZDCE = ZDEC .........( i)  [In a triangle, equal sides have equal angles]

AB || CD [Opposite sides of the parallelogram are parallel]

AE || CD [AB lies on AF]

AF  || CD and EF is the Transversal.

ZDCE =  ZBFC ........(i i ) [Pair of corresponding angles]

From (i) and (ii) we get 

ZDEC = ZBFC 

In A AFE,
ZAFE =  ZAEF [z DEC = z  BFC]

Therefore, AE = AF [In a triangle, equal angles have equal sides opposite to them]



=>AD + DE = AB + BF

=>BC + AB = AB + BF [Since, AD = BC, DE = CD and CD = AB, AB = DE]

=> BC = BF

Flence proved.
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Q1) in A  ABC, D, E  and Fare, respectively the m idpoints ofBC, CA andAB. i f  the lengths o f sides AB, BC and CA are 7cm, 8cm  and 9cm, 
respectively, find the perim eter o fA D E F .

Solution:



Given that,

AB = 7cm, BC = 8cm, AC = 9cm 

In AABC,

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

E F  =  \B C  

Similarly

D F  =  \A C  a n d  D E  =  \A B  

Perimeter o f ADEF = DE + EF + DF

= \ A B + \ B C + \ A C  

=-j*7+^*8+^*9 

=3.5 +  4 +  4.5 

=12cm

P e r im e te r  o f  A D E F  =  12cm

Q2) In a A A B C , Z A  =  50°, Z B  — 60° a n d Z C  =  70°. Find the measures o f the angles o f the triangle form ed by joining the mid-points o f 
die sides o f this triangle.

Solution:

D and E are mid points of AB and BC.

By Mid point theorem,

D E  || A C , D E  =  \A C  

F is the midpoint of AC 

Then, D E  =  \A C  =  C F  

In a Quadrilateral DECF 

D E  || A C , D E  =  C F  

Flence DECF is a parallelogram.

Z C  =  Z D  =  70° [Opposite sides o f a parallelogram]

Similarly

BEFD is a parallelogram, Z B  =  Z F  =  60°

ADEF is a parallelogram, Z A  =  Z E  =  50°

A n g les  o f  A D E F  a re  

Z D  =  70°, Z E  =  50°, Z F  =  60°

Q3) In a triangle, P, Q and R are d ie m id points o f sides BC, CA and AB respectively. I f  A C = 21cm , B C = 29cm  and AB = 30cm, find the perim eter 
o f d ie quadrilateral ARPQ.

Solution:



R and P are mid points o f AB and BC

R P  || AC, R P  =  jA C  [By Midpoint Theorem]

In a quadrilateral,

[A pair of side is parallel and equal]

R P  || AQ, R P  =  AQ

Therefore, RPQA is a parallelogram

=> AR =  \AB =  \ *  30 =  15cm

AR = QP = 15cm [ Opposite sides are equal ]

= > R P =  \AC =  \ * 21 =  10.5cm

RP = AQ = 10.5cm [ Opposite sides are equal ]

Now,

Perimeter o f ARPQ = AR + QP + RP +AQ 

= 15+15+10.5+10.5 

= 51cm

Q4) In a  AABC median AD Is produced to X  such that M 3 = D X  Prove thatABXC Is  a  parallelogram. 

Solution:

In a quadrilateral ABXC, we have 

AD = DX [Given]

BD = DC [Given]

So, diagonals AX and BC bisect each other.

Therefore, ABXC is a parallelogram.

Q5) In a AABC, E  and F are  the m idpoints o f AC andAB respectively. The altitude A P to BC intersects FE a t Q. Prove thatAQ  = QP. 

Solution:

E and F are mid points of AB and AC

E F  || FE, \BC =  F E  [By mid point theorem\

In A ABP



F is the mid-point o f AB and .'. FQ  || B P  [v  E F  || BP]

Therefore, Q is the mid-point of AP [By mid-point theorem]

Hence, AQ = QP.

Q6) In a A  A B C , BM  and CN are perpendiculars from  B and C respectively on any line passing through A  i f  L is  the m idpo int o f BC, prove that 
ML = N L

Solution:

In A B LM  and, A CLN  

ZB M L  =  ZC N L  =  90°

BL = CL [L is the mid-point o f BC]

ZM LB  =  ZN LC  [Vertically opposite angle]

A  B LM  =  A  CLN

L M  =  L N  [corresponding parts o f congruent triangles]

Q7)in figure 14.95, Triangle ABC Is a right angled triangle a t B. Given thatA B  = 9cm, AC = 15cm and D, E  are the m idpoints o f the sides AB and  

AC respectively, calculate

(i) The length o fB C  (ii) The area o f  A ADE.

In A  ABC, ZB  =  90°,

By using Pythagoras theorem 

AC2 = AB2 + BC2 

=>152 = 92 + BC2 

=>BC =  \ / l 5 2 -  92 

=>BC =  V225 -  81 

=> BC  =  \/1 4 4  = 12cm 

In A ABC,

D and E are mid-points of AB and AC

DE  || BC, DE  =  \BC [By mid — point theorem]

AD  =  DB  =  4 p  =  =  4.5cm  [ v  D is the mid — point o f AB\\

Area o f AADE =  \ * AD  *  DE  

=  \  *  4.5 *  6 

=13.5cm2

Q8) In figure 14.96, M , N  and P  are m idpoints o f AB, AC and BC respectively. I f  M N  = 3cm, N P = 3 .5cm  and M P = 2 .5cm, calculate BC, AB and  

AC.



Given MN = 3cm, NP = 3.5cm and MP = 2.5cm.

To find BC, AB and AC 

In AABC

M and N are mid-points of AB and AC

M N  =  \BC, M N  || BC [By mid — point theoremi]

=> 3 =  \BC 

= > 3 * 2  =  BC 

=> BC =  6 cm 

Similarly

AC = 2MP = 2 (2.5) = 5cm 

AB = 2 NP = 2 (3.5) = 7cm

Q9) ABC Is  a triangle and through A  B ,C  lines are drawn parallel to BC, CA and AB respectively Intersecting a t P Q  and R  Prove that the 

perim eter o fAPQR Is  double the perim eter o f AABC.

Clearly ABCQ and ARBC are parallelograms.

Therefore, BC = AQ and BC = AR 

=>AQ = AR

=>A is the mid-point o f QR

Similarly B and C are the mid points of PR and PQ respectively.

AB =  \PQ, BC =  \QR, CA =  \PR  

=>PQ = 2AB, QR = 2BC and PR = 2CA 

=>PQ + QR + RP = 2 (AB + BC + CA)

=>Perimeter of APQR = 2 (perimeter of AABC)

Q10) In figure 14.97, BE  _L AC, AD Is  any line from  A t o B C  Intersecting BE In H .P .Q  and R are respectively the m idpoints o f AH, AB and BC. 

Prove that ZPQ R — 90°

Given,

BE  _L AC  and P, Q and R are respectively mid-point of AH, AB and BC.



To prove: APQR  =  90°

Proof: In A  ABC, Q and R are mid-points of AB and BC respectively.

QR || A C ....... ( i)

In AABH, Q and P are the mid-points of AB and AH respectively 

QP  ||

But, BE  _L AC

Therefore, from equation (i) and equation (ii) we have,

Q P-LQ R  

=>APQR =  90°

Hence Proved.

Q11) In figure 14.98, AB=AC and CP/IBA and A P is  the bisector o f exterior A CAD of&ABC . Provethat 

(i) APAC =  ABC A.

(11) ABCP is  a parallelogram.

Given,

AB = AC and CD  || BA  and AP is the bisector of exterior ACAD o f  A  ABC 

To prove:

(i) APAC =  ABC A

(ii) ABCP is a parallelogram.

Proof:

(i) We have,

AB=AC

=>AACB =  AABC  [Opposite angles of equal sides

of triangle are equal]

Now, ACAD =  AABC +  AACB

=>APAC +  APAD =  2AACB APAC =  APAD]

=>2APAC =  2 AACB 

=>APAC =  AACB

(ii) Now,

APAC =  ABC A

=>AP || BC  and C P  || BA  [Given]

Therefore, ABCP is a parallelogram.

Q12)ABCD Is a kite having AB=AD and BC=CD. Prove that d ie figure found by Joining die m idpoints o f d ie sides, in order, is a rectangle. 

Solution:



A kite ABCD having AB=AD and BC=CD. P, Q, R, S are the mid-points o f sides AB, BC, CD and DA respectively. PQ, QR, RS and SP are joined. 

To prove:

PQRS is a rectangle.

Proof:

In AABC, P and Q are the mid-points o f AB and BC respectively.

PQ  || AC and PQ =  \A C ....... ( i)

In AADC, R and S are the mid-points of CD and AD respectively.

RS  || AC and RS =  \A C ....... ( ii)

From (i) and (ii) we have

PQ  || RS and PQ =  RS

Thus, in quadrilateral PQRS, a pair of opposite sides is equal and parallel. So, PQRS is a parallelogram. Now, we shall prove that one angle of 
parallelogram PQRS is a right angle.

Since AB=AD

= ► \ a b = \ ad

=>• A P  =  A S ___(Hi) [y  P  and S are mid points o f AB and AD]

=> Z1 =  Z 2 . . . .  {iv)

Now, in A  PBQ and A  SDR, we have

PB = SD [y  AD =  AB => \AD =  \AB ]

BQ = DR [Since PB = SD]

And PQ = SR [Since, PQRS is a parallelogram]

So, by SSS criterion of congruence, we have 

A P B Q S A SDR 

^  Z3 =  Z4 [CPCT\

Now, => Z3 +  ZSPQ  +  Z2 =  180°

And Z1 +  ZPSR  +  Z4 =  180°

Z3 +  ZSPQ +  Z2 =  Z1 +  ZPSR  +  Z4 

=> ZSPQ =  ZPSR  [Z1 =  Z2 and Z3 =  Z4 ]

Now, transversal PS cuts parallel lines SR and PQ at S and P respectively.

ZSPQ +  ZPSR  =  180°

=>2 ZSPQ =  180°

=>ZSPQ =  90° [y  ZPSR =  ZSPQ]

Thus, PQRS is a parallelogram such that ZSPQ =  90°.

Hence, PQRS is a parallelogram.

Q13) Let ABC be an isosceles biangle in which AB=AC. IfD , E ,F b e th e  m idpoints o f die, sides BC,CA andAB respectively, show that the 

segm ent AD and EF bisect each other a t right angles.



Solution:

Since D, E and F are mid-points of sides BC, CA and AB respectively.

AB  || DE and AC  || D F  

AF  || DE and AE  || D F  

ABDE is a parallelogram.

AF = DE and AE = DF

\AB  =  DE and \AC  =  D F

DE = DF [Since, AB = AC]

AE = AF = DE = DF 

ABDF is a rhombus.

=>AD and FE bisect each other at right angle.

Q14)ABCisatriangle.DisapolntonABsuchthatAD= |  AB  and Eisa point on AC such that A E  =  jA C . Prove that D E  =  |  BC . 

Solution:

Let P and Q be the mid-points of AB and AC respectively.

Then PQ  || BC

PQ =  \b c ....(i)

In A.APQ, D and E are the mid-points o f AP and AQ respectively.

DE  || PQ, and DE — \PQ ....(ii)

From (i) and (ii): DE =  \ PQ =  \ (\BC)

D E = ± B C4

Flence proved.

Q15) In Figure 14.99, ABCD is  a  parallelogram  in which P is  the m id-point o f DC and Q is  a  point on A C  such that CQ =  jA C . I f  PQ produced 

m eets BC a t R, prove that R is  a m id-point o f BC.

Solution:



Suppose AC and BD intersect at 0.

Then OC =  \AC  

Now,

CQ =  \AC  

=>CQ =  ± (±AC )

= iO C

In A DCO, P and Q are mid points of DC and OC respectively.

PQ  || DO

Also in A  COB, Q is the mid-point o f OC and QR || OB 

Therefore, R is the mid-point o f BC.

Q16) In figure 14. WO, ABCD and PQRC are rectangles and Q is  the m id-point o f AC. Provethat 

(i)D P = P C  00 P R  =  \ A C

(i) In AADC, Q is the mid-point o f AC such that PQ  || AD 

Therefore, P is the mid-point o f DC.

=>DP = DC [Using mid-point theorem]

(ii) Similarly, R is the mid-point o f BC

PR  =  \BD

PR  =  jA C  [Diagonal of rectangle are equal, BD = AC]

Q17) ABCD is a parallelogram; E  and fa re  the mid-points o fA B  and CD respectively. GH is any line intersecting AD, EF and B C a tG .P  and H  

respectively. Prove drat G P= PH.

Solution:

Since E and F are mid-points of AB and CD respectively 

AE — BE  =  \AB 

And CF ~  D F  =  \CD 

But, AB = CD

\a b  =  \ c d

=>BE = CF

Also, BE  || CF  [y  AB  || CD]

Therefore, BEFC is a parallelogram 

BC  || E F  and BE = P H ....(i)



Now, BC  || EF

=>AD || E F  BC  || AD as ABCD is a parallelogrami]

Therefore, AEFD is a parallelogram.

=>AE = GP

But E is the mid-point of AB.

So, AE = BF 

Therefore, GP = PH.

Q18) BM  and CN are perpendiculars to a  line passing through the vertex A  o f triangle ABC. IfL  is the mid-point o f BC, prove thatLM  = LN. 

Solution:

To prove LM = LN

Draw LS as perpendicular to line MN.

Therefore, the lines BM, LS and CN being the same perpendiculars on line MN are parallel to each other.

According to intercept theorem.

If there are three or more parallel lines and the intercepts made by them on a transversal are equal, then the corresponding intercepts on any 
other transversal are also equal.

In the figure, MB, LS and NO are three parallel lines and the two transversal lines are MN and BC.

We have, BL = LC [As L is the given mid-point o f BC]

Using the intercept theorem, we get 

MS = SN .... (i)

Now in A M LS and, ALSN  

MS = SN using equation (i).

ZLSM  =  ALSN =  90° [LS _L MTV]

And SL = LS is common.

A M LS =  ALSN  [SMS Congruency Theorem]

L M  =  L N  [CPCT]

Q19) Show that, the line segments joining the mid-points o f opposite sides o f a quadrilateral bisects each other.

Solution:

Let ABCD is a quadrilateral in which P, Q, R and S are mid-points of sides AB, BC, CD and DA respectively. 

So, by using mid-point theorem we can say that

SP  || BD and SP  =  \ B D ....... ( i)

Similarly in ABCD

QR || BD and QR =  \B D ....... (ii)

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

SP  || QR and SP  =  QR



As in quadrilateral SPQR, one pair of opposite sides is equal and parallel to each other. 

So, SPQR is a parallelogram since the diagonals of a parallelogram bisect each other. 

Hence PR and QS bisect each other.

Q20) F ill in  the blanks to m ake the following statem ents correct:

(!) The triangle form ed by joining the m idpoints o f the sides o f an isosceles biangle is _

(II) The triangle form ed by Joining the m idpoints o f the sides o f a  right triangle is ______

(III) The figure form ed by joining the mid-points o f consecutive sides o f a quadrilateral is 

Solution:

(i) Isosceles

(ii) Right triangle

(iii) Parallelogram


