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Exercise 12(A)

Solution 1:

The triangle is shown below,

g

/ \

Since f\f’ isthe mldpom of AB and MM||BC hence M is the midpoint of AC.Therefore
MN:—BC’_—X? 3.5cm
2 2

And AN = %_&C :%xiz 2.5cm
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Solution 2:

The figure is shown below,

A § D
A R
B

0 C

Let ABCD be a rectangle where PQ,R.S are the midpoint of AB,BC, CD, DAWe need to show that PQRS is a rhombus
For helpwe draw two diagonal BD and AC as shown in figure
Where BD=AC(5ince diagonal of rectangle are equal)

Proof:

From A48 and AR

Py = IEBD =R and P5|BD||QF

2FY =208 =BD and P5||QE. - i1

Similarly 2PQ=25R=AC and PQ||SR----- {2)

From (1) and {2) we g&t

PO=0R=R5=PS

Therefore PQRS is a rhombus.

Hence proved

Solution 3:
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The figure is shown below
A

C

Given that ABCis anisosceles triangle where AB=AC.
Since DVE,F are midpoint of AB,BC.CA therefore
2DE=AC and 2EF=ARB this means DE=EF

Therefore DEF is anisosceles triangle an DE=EFE.
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 2PQ=AE ....... (1)

From triangle BCD 2QR=CD ....[2)

Mowr (1)+(2)==

2(POQ+QR)=AB+CD

PR= %{ﬂ3+ cD)

Hence proved

Solution 5:
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Let we draw a diagonal AC as shown in the figure below,

D — C

M N

A > B

[(}/Given that AB=11cm,CD=8cm
From triangle ABC

ON:lAB:lxllzﬁ.ﬁcm
2 2

From triangle ACD

M = lCD =l><8=4c:m
2 2

Hence MN=0OM+ON={4+5.5)=2.5cm
(iGiven that COD=20cm,MN=27cm

From triangle ACD
1 1

O = EC"Dz E><2[Zl= 10c
Therefore OMN=27-10=17cm

From triangle ABC

AB = 20N = 2x17 = 3dem
(iii)Given that AB=23cm,MN=15cm

From triangle ABC

G‘N=%ﬂ£’=%x23=ll.5¢m

Therefore OM=15-11.5=3.5cm
From triangle ACD
O =20M =2x3.5="Tcm

Solution 6:
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The figure is shown below
D R

4 P B

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

Proof:

From a4 B and A 4007

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

2RS=AC and RS||AC ....[2)

From (1) and (2) we get,

PQ=RS and PQ||RS

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

Therefore PQRS is 2 parallelogram.

MNow PQ||AC, therefore £ 400 = ~PXD = 90° [C’orrespo;sdmg a?sg!e]
Again BD||RQ, therefore L PXO = ZROX = 90° [Corre.spo;zdmg cmgfe]
Similarly £ZQRS = £RSF = £5P0 = 50°

Therefore PQRS is 3 rectangle.
Hence proved

Solution 7:
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The required figure is shown below
D M

A L B

From figure,

BL=DM and EL||DM and BLMD is a parallelogram, therefore EM||DL

From triangle ABY

L is the midpoint of AB and XL||BY, therefore x is the midpoint of AY.ie AX=XY ....[1}
Similarly for triangle COX

CY=XY....[2)

From (1) and (2}

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

Hence proved

Solution 8:

Giventhat AD=BC....[1)

From the figure,

For triangle ADC and triangle ABD

2GH=AD and 2EF=AD, therefore 2GH=2EF=AD .....[2)
For triangle BCD and triangle 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:
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For help we draw the diagonal BD as shown below

-

A L= >

The diagonal AC and BD cuts at point X
We know that the diagonal of a parallelogram intersects equally each other. Therefore
AX=CX and BX=DX

Given,
1

T ==AC

< 4

o = leCX
4
1

(= EC'X

Therefore Q is the midpoint of CX.
(iFor triangle COX PO||D¥ or PR||BD

Since for triangle CBX
Q is the midpoint of C¥ and QR||BX. Therefore R is the midpoint of BC
(ii)For triangle BCD

As P and R are the midpoint of CD and BC ,therefore PR = lDB
2

Solution 10:
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The required figure is shown below
A

For triangle ABC and QBC

ZDE=BC and 2PQ=BC, therefore DE=PQ ....[1}
For triangle ABO and ACO

2PD=A0 and 2FQ=A0, therefore PD=FQ .....[2)
From [1).[2) we get that PQFD is a parallelogram.
Hence proved

Solution 11:

(0]
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The required figure is shown below
A

B i

| 4

From the figure it is seen that P is the midpoint of BC and PQ||AC and QR||BC
Therefore Q is the midpoint of AB and R is the midpoint of AP
([} Therefore AP=2AR

([iiIHere we increase QR so that it cuts AC at 5 as shown in the figure.
(iii)From triangle PQR and triangle ARS

SPOR = ZARN (Dppoaz’.ﬁe angfé')
FR=AR

PO=AS [PQ:HS:%HC}

APOR = AARS (SAS Postul ate)

Therefore QR=RS
Mow

BC =208
BC = 2x20R
BC = 40R

Hence proved

Solution 12:
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The required figure is shown below

E D c

From APED and ABP

Fh=AF [P 15 the midpoint ofﬁ.D]
SDPE =7 APE [Oppasﬁ.ﬁe ang.ﬂ’e]

£ FED = /FBA [AB [|CE ]

APED = AABP [ AS4 postulate]
L BEF=EF
(ii)For tiangle ECB PQ)||CE
Again CE||AB
Therefore PO | AB
Hence proved

Solution 13:
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The required figure is shown below
A

B c
D

For help we 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,ie AF=GF....[1)

From triangle BCF, DG||BF and D is the midpoint of BC
Therefore G is the midpoint of CRie GF=CF ...(2)
AC=AF+GF+CF

AC=3AF(From (1) and (2})

Hence proved

Solution 14:
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The required figure is shown below
A

B C
E
(i)Since F is the midpoint and EF||AB.
Therefore E is the midpoint of BC

So BE:%BCand EF:%HB ..... (1)

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

S0 DR = %BC’ and D8 = %ﬂﬂ -y
From (1).(2) we get

BE=DF and ED=EF

Hence BDEF is a parallelogram.
[ii)Since

AB=2EF
=2wd B
=9 bom

Solution 15:
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+
B D c

In ABEC,
ADis the median of BC

=Dis the mid-pcint of BC.

Given that DE PBA

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

= Eis the mid -point of AC

= BEis the median of AC,

thatisBE is alsoa median.

Solution 16:
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Construct on : DrawDy || BOQ

In ABCQ and ADCY,

LBCO = 2DCY (Common)

LSBT = ADYC( Corresponding angles)

So, ABCO ~ ADCY (A8 Similarity aiterion )

_BQ_BC_CQ
Corresponding sides are proportional
DY oC  CY ( P 9 Prop )

BQ EICD(Iiillsthernlu::l point of BC)
D“(
BO .
= _—_< =20
oY - ()
Similarly, AAED ~ AADY
=>@=E——(E|Sﬂ’|em|d point of AD)
Oy ED 2
thatlSDY 2 ,,,,,, (i)
Dividing {i Jby (i), we get
BQ
= _ =4
EQ
— BE + EQ =4EQ
= BE = 3EQ
E-E _3
EQ 1
Solution 17:
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In AEDF,
Mis the mid- point of AB andMis the mid- point of DE.

=M = %EF(Mid -point theorem)

In ARBC,
M is the mid -point of AB andMis the mid-point of BC.
= M = %AC (Mid - point theorem )

= AC =2MM, ... (i)
From (i land(ii), we get
= EF = AC

Exercise 12(B)

Solution 1:

According to equal intercept theorem since CD=DE
Therefore AB=BC and EF=GF

(NBC=AB=7.2cm

(iIGE=EF+GF=2EF=24 =8cm

Since B,DF are the midpoint and AE||BF||CG
Therefore AE=2ED and CG=2DF

(liAE=2BD=2 x4 1=8.2

() DOF = %CG: %xllz 9 S

Solution 2:
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Given that AD=AP=PB as 2AD=AB and p is the midpoint of AB
(i(YFrom triangle DPR, A and O are the midpoint of DP and DR.
Therefore AQ||PR

Since PR||BS ,hence AQ||BS

(ii)From triangle ABC, P is the midpoint and PR||BS

Therefore R is the midpoint of BC

Fram MRS and AQRC
LBRE = Z0RC
BR=RC

LZREBS = ZRCQ

LABRES = AQRT

L PR =RE

D5=D0O+QR+R5=0R+OR+R5=3R5

Solution 3:
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Consider the figure:

E

-1
Here D is the midpoint of BC and DP is parallel to AB, therefore P is the midpoint of AC and PP = ?AB
(i}

_1
Again from the triangle AEF we have AE ||PD||CR and AP = gﬁE

_1
Therefore DF = gEF orwe cansay that 3DF = EF.

Hence it is shown.
(ii)

_1
From the triangle PED we have PD||CR and Cis the midpoint of PE therefore CR = EPD

MNow

1
FD = —AE
2

1 1
—=PD = —-AB
2 4

1
CR=-AB

4
4CR = AB

Hence it is shown.

Solution 4:
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The figure is shown below

N M

B C

From triangle BPC and triangle APN
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SBPC = APN [Oppostte angle]
BF=AF
FPC=FN
LABPC = MAFPN [SAS postulate]
LLPRC=ZPAN L (1)
And BC=AN ......[3)
Similarly ZOCE = Z0AN ..(2)
And BC=AM .....[4)

MNowr

ZABC + £ ACE + £BAC =180°
ZPAN+20AM + ZBAC = 180° [(1),(2) we get]

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

Hence A is the midpoint of MN

Solution 5:
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The figure is shown below

A

E

From the figure EF||AB and E is the midpoint of BC.
Therefore F is the midpoint of AC.

Here EF||BD, 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.

Solution 6:
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The figure is shown below

:Ié'mm MRS and AFHT

BE=FC

SHEHE=ZFHC  [Opposite angle]
LHBE = HFC

LAHER = ARHC

L EBH =CH BH=FH

(if)
Similarly AG=GF and EG=DG .....[1)

For triangle ECD, F and H are the midpoint of CD and EC.

Therefore HF||DE and K7 :%DE el 2)

(1),(2) we get, HF=EG and HF||[EG
Similarly we can show that EH=GF and EH||GF

Therefore GEHF is a parallelogram.

Solution 7:
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The figure is shown below

A

For triangle AEG

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

Therefore F is the midpoint of AG.

AF=GF ...[1)

Again DF||EG||BC DE=BE, therefore GF=GC .....[2)

[1),(2) we get AF=GF=0GC.

Similarly Since GN||FM||AB and AF=GF .therefore BM=MMN=NC

Hence prowved

Solution 8:
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The figure is shown below

A

=

B D

Since M and M are the midpoint of AB and AC, MN||BC
According to intercept theorem Since MN||BC and AM=BM,

Therefore AX=0DX, Hence proved

Solution 9:

The figure is shown below

D R i
5 )
A P B

Let ABCD be a quadrilateral where P,Q.R,S are the midpoint of AB,BC.CD,DA.PQRS is a rectangle. Diagonal AC and BD intersect at point O. We
need to show that AC and BD intersect at right angle.

Proof:

PQ||AC, therefore £ A0D = A PXO [C'orrespo;sdmg cz;sgie] (1)

||Again BD||RQ, therefore L PX0 = ZROX = 90°[Corresponding angle and angle ofrectangle] . A2)

From (1) and (2) we get,

ZAO0D =50°

Similarly £ AOB = £BOC = £ D00 = 50°

Therefore diagonals AC and BD intersect at right angle
Hence proved
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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=BED
Hence BDEF is a parallelogram.

MNow

BDzEleﬂﬂzlxm:Scm
2 2
1 1
BF=DE=§BC=E><18=Qcm

Therefore perimeter of BEDEF=2(BF+EF)=2 {9 +8}| = 3dem

Solution 11:
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€IndCareer


https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-12-mid-point-and-its-converse-including-intercept-theorem/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-12-mid-point-and-its-converse-including-intercept-theorem/

€IndCareer

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 triangle 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

1
FE= — 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.
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D 1 ] C

We know that AE=GH =)

From midpoint theorem, g- _ EDI HF= l_-“:
' 2

Consider LHS,

AB+CD=AB+CJ+Jl+ID=AB + 2HF + AB + 2EG

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

AB + CD = 2EF

Hence Proved

Solution 14:

Given AABC

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.
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About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.
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