Chapter 12. Mid-point and Its Converse [ Including Intercept
Theorem]

Exercise 12(A)

Solution 1:

The triangle is shown below,

A

Jom

L\

Since M is the midpoint of AB and MM ||BC hence N is the midpoint of AC.Therefore

M’E‘nleﬂf:’zlx?:Kﬁcm
2 2

And AN = %ﬂC:%Xﬁz 2. 5cm

Solution 2:
The figure is shown below,

B

0 C
Let ABCD be a rectansle where POLES are the midpoint of AB.BC, CD, DAM e need to show that PORS is a rhombus
For help we draw two diagonal BD and AC as shown in figure
Where BD=AC(Since diagonal of rectangle are equal)
Proof:
From AARDand A BT

PS= %BD = QR and PS|[BD||QR

P8 =20R =BD and P5||CE =~ -——- (13
Similarty 2PQ=25R=AC and PO |SR--—{2)

From (1) and {2) we get

PO=0R=R5=P5

Therefore PQRS is a rhombus.

Hence proved



Solution 3:
The figure is shown below
A

C

Given that ABC is an isosceles triangle whers AB=AC,
Since D,EF are midpoint of AB,EC,CA therefore
IDE=AC and 2EF=AR this means DE=EF

Therefore DEF is an isosceles triangle an DE=EF.
Hence proved

Solution 4:

Here from triangle ABD P is the midpoint of AD and PR||AB, therefore Q is the midpoint of BD
Similarly R is the midpoint of BC as PR|[CD||AB

From triangle ABD 2P0O=AB .....[1)

From triangle BCD 20R=CD....(2)

Mow [1}+(2)==>
2(PQ+QR}=AB+C

Hencep
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Solution 5:

Let we draw a diagonal AC as shown in the ﬁgure below,

A

[i}Given that AB=11cm,CD=8cm
From triangle ABC
ON = . AB = l'x 11=55cm
2 2
From tr]_E_lngiE ACD

oM =1eD :.lx'g = dem
2 5

Hence MN=0OM+0OMN={4+5.5)=2.5cm
(i) Given that CD=20cm.MN=27cm
From triangle ACD

OM = %m: %-x 20 = 10em

Therefore ON=27-10=17cm
From triangle AR
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Solution 6:
The figure is shown below

D R -
= 0
A P B

Let ABCD be a quadrilateral where PQ.R.5 are the midpoint of AB.BC.CD,DA. Diagonal AC and BD intersects at right angle at point Q. We need to
show that POQRS is a rectangle

Proof:

From A48 and A 40007

2PQ=AC and PQ||AC ....[1)

2R5=AC and RS||AC ....(2)

From (1) and {2) we get,

PQ=RS and PQIIRS

Similarly we can show that PS=RQ and P5||RQ

Therefore PQRS is 2 parallelogram.

Now PQI|AC, therefore ZAQD = £ FPX0 =30° [C’orrespo;zding angfe]

Again BD||RQ, therefore S PY0 = A RQX =50° [Correspomdmg cmgfe]
Similarly ZQRS = £ARSFP = £8P0 =90°

Therefore PQRS s a rectangle.
Hence proved

Solution 7:

The reguired figuce isEhown below
D M

A I B

From figure,

BL=DM and BL!|DM and BLMD is a parallelogram, therefore BM||DL

From triangle ABY

L is the midpoint of AB and XL||BY, therefore x is the midpoint of AY.ie AN=XY ...(1)
Similarly for triangle CDX

CY=XY ....[2)

From (1) and {2}

AX=2Y=CY and AC=AX+XY+CY

Hence proved



Solution 8:

Giventhat AD=BC ....[1}

From the fizure,

For triangle ADC and triangle ABD

2GH=AD and 2ZEF=AD, therefore 2GH=2EF=AD .....[2)
Fortriangle BCD and triangie ABC

2GF=BC and 2EH=BC, therefore 2GF=2EH=BC .....[3)
From (1).£2).{3) we get,

2GH=2EF=2GF=2EH

GH=EF=GF=EH
Therefore EFGH is a rhombus.
Hence proved
Solution 9:
For help we draw the diagonal BD as shown below
Fi
Dr—> —5 0
-
.
LY
\"‘\
H
".-l'
A L > B
The diagonal A ]
We know thi allelogram intersects equally each other. Therefore

AX=CXa
Given,

Therefore Q is

{iYFar triangle CDX PG| DX or PR||ED

Since for triangle CEX

Q is the midpoint of CX and QR|IBX. Therefore R is the midpoint of BC

(if)For triangle BCD

As P and R are the midpoint of CD and BC ,therefore PR =

DB



Solution 10:
The required figure is shown below
A

B

For triangle ABC and OBC

2DE=BC and 2PQ=BC, therefore DE=PQ ....[1)
Fortriangle ABO and ACO

ZPD=A0 and 2ZFQ=A0, therefore PD=FQ ....[Z}
From (1},(2) we get that POFD is a parallelogram.
Hence proved

Solution 11:
The required figure is shown below
A

B C
P
From the figure it is seen that Pis the midpoint of BC and PQ||AC and QR||BC
Therefore G is the midpoint of AB and R is the midpoint of AP
([ Therefore AP=24AR
(iilHere we increase QR so that it cuts AC at S as shown in the figure.
(iii}From triangle POR and triangle ARS
LPOR = ZARS {Oppasﬁ.ﬁe ang.-:’e]

ERAR

PO=AS [PQ:J&S:%AC}

MPOR = AARS (343 Postulate)
Therefore QR=RS

Mowy

BT =205

Bl =2x20R

BT =40R

Hence proved



Solution 12:
The required figure is shown below

E D C

A

-

From APED and AABP

FD=AF [P 15 the midpoint ofﬁ.D]

LDPRE = 2APE [Oppo.si.ﬁe amgﬁe]

ZPED=/PBA  [AB|CE]
APED = A4BP [ ASA postulate]

. EP=BP

[ii)For tiangle ECE PQ||CE
Again CE||AB

Therefore PQ||AB

Hence proved

Solution 13:
The required figure is shown below
A

B

D
For helpwe draw a line DG||BF
Mow from triangle ADG, DG||BF and E is the midpoint of AD
Therefore F is the midpoint of AG,je AF=GF .....[1)
Fromtriangle BCF, DG||BF and D is the midpoint of BC
Therefore G is the midpoint of CFie GF=CF ...[2}
AC=AF+GF+CF
AC=3AFFrom{1)and (2})
Hence proved



Solution 14:
The required figure is shown below
A

B C
E
((¥Since F is the midpointand EF||AB.
Therefore E is the midpoint of BC

50 BE = %BC and BF = %AB il 1)

Since D and F are the midpoint of AR and AC
Therefore DE||BC

SQ DF = %BC and DF = %AB 2)
From (1)(2) we get

BE=0F and BO=EF
Hence BDEF is a parallelogram.

(i)Since

AB=2EF
=2x48
=9 6z

Solution 15:

In AAEC,

ADis the median of BC

= Dis the mid -pcint of BC.

Given that DE PBA

By the Converse of the Mid -point theorem,
= DE bizects AC

= Eis the mid-point of AC

= BEis the median of AC,

thatisBE is alsoa median.



Solution 16:
Constructon ; DrawDy || BQ
In ABCQ and ADCY,
LSBT = 2DCY (Common)
£BOC = ADYC(Corresponding angles)
S0, ABCQ ~ ADCY (A8 Similarity criterion )

_ BQ_BC_COQ (Corresponding sides are proportional )

DY DC Cf
SN 2CD(IZlesthemln::l point of BC)
DY
=22 =2...0)
oy
Similarly, ARED ~ AADY
:‘E=ﬁ——(E|sfﬂem|d point of A0
Oy ED 2
_EQ
thatis—<==......
atis g = ()
Dividing (i 1by (i), we get
BQ
= _ < =4
EQ
= BE + EQ = 4EQ
= BE = 3EQ
EQ . 1
Solution 17
In AEDF,

Mis the mid- point of 4B and Mis the mid- point of DE.
=MN= %EF(Mid -point theorem)

In AMBC,
Mis the mid-point of AB andMis the mid - point of BC,

=N = %AC (Mid - point theorem)

= AC =2MN...... (i)
From (i Jand(ii), we get
=EF=AC



