Exercise 12(B)

Solution 1:
According to equal intercept theorem since CD=DE

Therefore AB=BC and EF=GF
()lBC=AB=7.2cm

(i|GE=EF+GF=2EF=2x 4 =Bcm

Since B,DF are the midpoint and AE||BF||CG
Therefore AE=2BD and CG=2DF
(iii)AE=2BD=2x4.1=8.2

() D = 1 C0= L x11=5 50m

)
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Solution 2:
Given that AD=AP=PE as 2A0=AE and p is the midpoint of AB

{1From triangte DPR, A and O are the midpoint of DP and DR.
Therefore AQ| PR

Since PR|IBS hence AQ||BS

{iiiFromtriangle ABC, P is the midpoint and PR||BS
Therefore R is the midpoint of BC

From ABRS and AORT
LBRS = Z0RC

BR = R

ZRBS =/ RO0Q

L ABRS = AQRT

L PR=RS

D5=D0+QR+R5=0R+QR+R5=3R5

Solution 3:
Consider the figure:

e o
Here D is the midpoint of BC and DP is parallel to AB, therefore P is the midpoint of AC and P A EAB
(i}

sl
Againfrom the triangle AEF we have AE ||PD||CR and AP = g‘ﬂ‘E

_1
Therefore DF = gEF or we cansay that 3DF = EF.

Hence it is shown,
(in

_ 1
From the triangle PED we have PD||CR and Cis the midpoint of PE therefore R = EPD

MNow

1

PD = —AB
2

1 1
—PD=-AB
2 ]

1
CR=—/AE
4

4CR = AB

Hence it is shown,



Solution 4:

The figure is shown below

N M

B C

From triangte BPC and triangle APN

LBPC = ZAFN  [Opposite angle]
BFP=AF

PO =FN

S ABPC = AAPN [SAS postulate]
Wt — (13

And BE=AN .....[3)
Similarly £QCE = QAN ...{2)
And BC=AM ....{4)

Moy

ZABC + £ ACB + £ BAC =180°
LPAN+Z0AM + £BAC =180° [(1).(2) we get]

Therefore M, AN are collinear
{if) From (3} and {4) MA=NA

Hence A is the midpoint of MN



Solution 5:
The figureis shown below

A

B
E

From the fiure EF||AB and E is the midpoint of BC.

Therefare F is the midpoint of AC.
Here EF||BL, EF=ED as D is the midpoint of AB
BE|!|DF, BE=DF as E is the midpoint of BC.

Therefore BEFD is a parallelogram.
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Solution 6:

The figure is shown below

Ll.ﬁl'mm MNHEER and AFHCT

BE=FC

LZEHE = ZFHC  [Cpposite angle]
LHER = ~AHFC

L ANHER = ARHT

L BH =CH BH =FH

(i

Similarly AG=GF and EG=DG....{1}

For trianzle ECLLE and Harethe midpaint of COand |

ThereforeHF|IBE and H& = %DE ..... (2)

[11,(2} we zet, HF=EG and HF | |[EG
Similarly we can show that EH=GF and EH||GF

Therefore GEHF is a parallelogram.



Solution 7:
The figure is shown bhelow

A

M N

For triangle AEG

[ is the midpoint of AE and DF||EG||BC

Therefore F is the midpoint of AG.

AF=GF ...(1)

Again DF||EG||BEC.BE=BEstherefore GF=GC ....{2)

(17,02} we get AF=GF=GC.

Similarly Since GMIFM|IAB and AF=GF .therefore BEM=MN=NC

Hence proved

Solution8:

The figure is shown below

Since M and N are the midpoint of AB and AC, MN||BC
According to intercept theorem Since MMN|IBC and AM=EM,

Therefore AX=0X. Hence proved



Solution 9:
The figure is shown below

D R ¢
5 0
4 P B

Let ABCD be a quadrilateral where PQ,R.S are the midpoint of ABBC.CD,DA.PQRS is a rectangle. Diagonal AC and BD intersect at point 0. We
need to show that AC and BD intersect at right angle.
Proof:

PQ||AC, therefore £ 400D = ZPX0 [Corréspondmg angfé] il E)
|lAgain BD||RQ. therefore L PX0 = ZROX = 90°[Corresponding angle and angle ofrectangle] wl2)

From (1) and {2) we get,

AN =90°

Similarly £408 = £B0C = £D0OC = 50°

Therefore diagonals AC and BD intersect at right angle
Hence proved

Solution 10:

The figure is shown below

A

From figure since E is the midpoint of AC and EF||AB
Therefore F is the midpoint of BC and 2DE=BC or DE=BF
Again D and E are midpoint .therefore DE|[BF and EF=BD
Hence BDEF is a parallelogram.

Mow

BD=EF=%ﬂB=%><16=8cm

BF=DE=%BC=%X18=9C‘M

Therafore perimeter of BDEF=2{BF+EF}=2 [9 +8] = Bdem



Solution 11:

Given AD and CE are medians and DF || CE.

We know that from the midpoint theorem, if two lines are parallel
and the starting point of segment is at the midpoint on one side,
then the other point meets at the midpoint of the other side.
Consider tnangle BEC. Given DF || CE and D is midpoint of BC.
[So F must be the midpoint of BE.

1 1
SoFB = —BEbutBE = —AB
2 2

Substitute value of BE in first equation, we get

FB= = AB
4

Hence Prove

Solution 12:

Given ABCD is parallelogram, so AD = BC, AB = CD.

Consider triangle APB, given EC is parallel to AP and E is midpoint of side AB. So by midpoint theorem, C
has to be the midpoint of BP.

So BP = 2BC, but BC = AD as ABCD is a parallelogram.

Hence BP = 2AD

Consider triangle APB, AB || OC as ABCD is a parallelogram. So by midpoint theorem, O has to be the
midpoint of AP.

Hence Proved

Solution 13:
Consider trapezium ABCD.
Given E and F are midpoints on sides AD and BC, respectively.

A R

/) \

] 1 ] C

We know thatAB=GH=1J

From midpoint theorem, g _ lDI L EJC

Consider LHS,

AB+ CD=AB+ CJ+JI+1ID=AB+ 2HF + AB + 2EG

So AB + CD = 2(AB + HF + EG) = 2(EG + GH + HF) = 2EF
AB + CD = 2EF

Hence Proved

Solution 14:

Given A ABC

AD is the median. So D is the midpoint of side BC.

Given DE || AB. By the midpoint theorem, E has to be midpoint of AC.

So line joining the vertex and midpoint of the opposite side is always known as median. So BE is also
median of A ABC.



