Mind Curve Mid Term Test Series 2025-26-IX-Test 04
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Criven: [n the following figure, BA 1 AC, DE L DF such that BA = DIE and BF = EC.

T show: AABC = ADEF
Proof: Since. BF = EL

O adding CF both sides, we zet
BF +CF=EC+CF

= B =FEF ..(i)

In AARC and ADEF.

LA=2B =030 [y BA LAC and DE L DF]
BC =EF ._[From equation (1)]

And BA=DE . [Given]

= AARC = ADEF _[By RHS congruence mle]

Or

LBCE = £ AT

LACH = £HDA

LBUD+ cAUE = 2ADC + £ BERA

= LACTY = LBEMCACT = B0}

[n AACE apdd ARCT)

AACT =£ANCACD = ADC

AN = ABCE

ADC = BCT

Ch=Ch

Therefone, AACTR = ABCTY . ASA cnilema)

Henee, AD=BC and £A = #B.
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Given:

>

A ABC is isosceles, /f
So, AB=AC Vit .
Also, BE = CD Ya WS ay
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Ta prove: AD = AE

Proof:
Since
AR = AC

Therefore, £C= 2B  [Angles opposite to egual sides

are £4q ur..'l'_.'

In A ACD and A ABE,
AC= AB (Given)
£LC=2,B {From (1))
CD=BE {Given)
So, AACD = A ABE  (SAS congruence rule)
& AD = AE (CPCT)

Hence proved

w1}
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Given:

AB = AC

Also, AD = AB
i.e. AC=AB=AD

To prove: £ZBCD = 90°
Proof;

In AABC,

AR =AC

= LACEB = £ABC fAngles apposite Fo eguol sides

ore eguel)

3

in AACD,

AC=AD

ZADC = ZACD |Angles opposite to equal sides | (2)
are equal)

in ABCD,

LABC + £BCD + £BDC = 180°
ZACB + 2 BCD + £ACD = 180°
{£ACB +£ACD) + 2 BCD = 180°
{£ BCD) + £ BCD = 180°

2/ BCD = 180"

43co=%°'

(Fram (1) & {2))

£ BCD = 90"

b1y

(Angie sum property of triangle)

/
A/
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A
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Or
Given:
Given BE is a altitude,
S0, LAEB = £CEB=90" {1)
Also, CF is a altitude,
So, £AFC = £BFC=90" (2)
Also, BE = CF A3)
To prove: A ABC is isosceles
Proof:
In ABCF and ACBE
£BFC= 4CEB =90 (Both 307 )
BC = CB IICO(VT-'ITC"I ]
EC =B (From (3]
ABCF=ACSBE (RMS congruence rule) a c
o £LFBC= £LECB [CPCT)
So, ZABC= £A(CB
AB = AC (Sides opposite to equal angles is equal)

So, AABC is an Isosceles triangle
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Givem: [noo AABC, T, E and F are respectuvely the mid-points of the sides AB, BC and CA
T prove: AABC s divided mito four congruent inangles,

Prool: Since, ABC is 4 tnangle and [3, E and F are the mid-pomis of sides AR, BC and CA, respectively,
Then, Al = BD = %.‘\.H. BE=ELC = ;i;]]ﬂ.'
And AF=CF= %AE

Now. using the mid-point theonem.

EF || Al and EF %.-\.IEI =AD=HD

ED || ACT and EDN = %.—H" - AF = CF
And IF || BC and T = %'I-H_ =HE =T

In AADFE and AEFD,

AD =EF
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AF=DE

Mod DF = FD L [Comireon|

A AADF @ AEFD By 5358 congruence rule]
Sunilasly, ADEF = AEDE

And ADEF = ACFE

Bo, AABC = divided inte four congruent irnangles
Hence peoved.

Or

OB is the bisector of £B

So, £ABO = £OBC=4B ()

OC s the bisector of £C
So, LACO = £OCB =2 £C 3

TO Prove:0B=0C

Proof:
Since,

AB = AC (Angles opposite to equal
sides are equal)

= ZACB = ZABC

. ZACB = : ZABC

LOCB = £0OBC

Pl

(From {2} & (3))

Hence, (Sides opposite to equal
OB =0C

angles are equol)

Hence proved

15

Solution:

Glven: ABCD is a paralielogram and AP 1 DB, CQO 1 DB
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Proof:

(i) In AAPD and ACQE, we have
AD =BC [Opposite sides of a [lgm]
DP =B0Q [Given]

LADP = £CBO [Alternate angles]
& AAPD = ACQB [SAS congruence]
{ii} ~ AP = CQ [CPCT]

{Ii} In AAGQE and ACPD, we have
AB = CO [Opposite sides of a [jam]
DP = BQ [Civen]

£8B0 = £COP [Alternate angles]
- AAQB = ACPD [SAS congruence)
{iv) = AQ = CP [CPCT]

{v) Since in APCQ, oppasite sides are equal, therefore itis a parallelogram. Proved.
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(i) AABD =AACD

Given:

AABC is isosceles,

AB =AC (1)
Also, ADBC is Isosceles,
DB=DC w(2)

To prove: A ABD = A ACD
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In AABD and A DBC, we have
AB=AC (From (1))
BD=DC (From (2)]
AD=AD (Common)

AABD =AACD ($5S congruence rule)

(ii] A ABP = A ACP

From part (i),

AABD = AACD
So, £BAP = LPAC  (crcT) wid)
In AABP and A ACP,
AB=AC (Given)
ZBAP = £PAC (From (1]}
AP = AP (Common)

A ABP = A ACP. (SAS congruence rule)

(iii)(a)

(#i} AP bisects 24 as well as 2D,

To prove: £BAD = LCAD & 4BDP = £CDP

Proof:

From part {i) , A ABD = A ACD

So, ZBAD = £CAD, (CPCT)
Hence AP bisects £ A

ForZBDP = 2LCDP,
we will first prove A BDP = 4 CDP

From part(ii) , A ABP = A ACP

In A BDP and COP, we have

BD =CD (Given)
BP=CP (From (1))
DP=DP (Common)
2
/N
S0, ABDOP = ACDP {558 congruence rule) 4
/ N
= £BDP =.PDC (cPcT) ¥4 \
Thus, AP bisects £D. & \
8 P
Or

(iii) (b)
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Proof
From part{ii} , AABP = A ACP
BP = CP (CPCT)
LAPB = ZAPC (cPeT)

Since BC is a line,

~ LAPB + ¢APC =180 {Linear Pair)
¢APB + £APB = 180
2£APB =180

180
2APB = e

LAPB =90
So, LAPB = £APC =90
Since, BP = CP

& LAPB = ¢APC =90

= AP is perpendicular bisector of BC,

19

(i) AAMC = ABMD

Given:

< ACB =90°

M is the mid-point of AB

So, AM = BM (1)
Also, DM = CM -42)

To prove: AAMC = ABMD

Proof:

Lines CD & AB intersect...

So, ZAMC = £BMD (Vertically opposite angles)
In AAMC and ABMD,
AM = BM (From (1))
LAMC = £BMD  (From (3))
CM =DM (From (2})
~ AAMC = ABMD { SAS conaruence

-{3)
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(i) £DBC is a right angle. 8 ”__\ A
\\“- ) <t ”
D w
From part 1, 8 c = am——
AAMC = ABMD
L LACM = LEDM { CPCT)

But ZACM and £BDM are alternate interior angles
for lines AC & 8D

If @ transversal intersects two lines such that pair of alternate

interior angles is equal, then lines are parallel.

So, BD || AC
Now, Since

DB || AC and Considering BC as transversal

, = £DBC + £ACB = 180° (interior angles on the same side
of transversal are supplementary)

= £DBC + 90" = 180"

= /DBC=180"-90°

= +£DBC=90°

Hence, £ DBC s a right angle
Hence proved

(ili) ADBC = AACB

From part 1,
AAMC = ABMD
AC=BD (crPcT) (1)
In ADBC and AACB,
DB=AC (From (1))

£DBC = £ACB (Both 50° )

BC=CB {Commaon)
&~ ADBC = AACB (SAS congruence rule)
Or
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From part 3,
ADBC = AACB

=~ DC=AB

Hence proved

(CPCT)

End
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