CHAPTER

Fo i il

T

Triangles

(Congruence & Similarlity)

We know that a closed figu
intersecting lines is called agmr:n;?;?ﬁ\'il?ymt:;;:
‘three’). A triangle has three sides, three angles and
three vertices. For example, in triangle ABC, denoted
as A ABC; AB, BC, CA are the three sides, ZA, ZB, £C
are the three angles and A, B, C are three vertices.

B C
Congruence of Triangles

We must have observed that two copies of your
photographs of the same size are identical. Similarly,
two bangles of the same size, two ATM cards issued by
the same bank are identical. We may recall that on
placing a one rupee coin on another minted in the same
year, they cover each other completely.

They are called congruent figures (‘congruent’ means
equal in all respects or figures whose shapes and sizes
are both the same).

Two triangles are congruent if the sides and angles
of one triangle are equal to the corresponding sides
and angles of the other triangle.

If APQR is congruent to AABC, we write APQR =
AABC.

Notice that when A PQR = A ABC, then sides of
APQR fall on corresponding equal sides of A ABC and
so is the case for the angles.

That is, PQ covers AB, QR covers BC and RP covers
CA: P covers ZA, ZQ covers £B and ZR covers ZC.
Also, there is a one-one correspondence between the
vertices. That is; P corresponds to A, @ to B, RtoC
and so on which s written as

PoAQ@eBReC

Note that under this correspondence, APQR =AABC;
but it will not be correct to write AQRP = A ABC.

Similarly,

FD & AB, DE & BC and EF & CA

andFo A DeBandE&C

So, AFDE = AABC but writing ADEF = AABC is not

correct.
So, it is necessary to write the correspondence of

Note that in congruent triangles corresponding
parts are equal and we write in short 'CPCT' for
corresponding parts of congruent triangles.

Criteria for Congruence of Triangles

Draw two triangles with one side 3 cm. Are these
triangles congruent? Observe that they are not
congruent.

D
A
g 3ecm
«Q
2 3 cm
B24cm C E : F
1] (i)

Now, draw two triangles with one side 4 cm and
one angle 50°. Are they congruent?

R
A
/4\ s0°

B 4cm C @ 4cm R

See that these two triangles are not congruent.

So, equality of one pair of sides or one pair of sides
and one pair of angles is not sufficient to give us
congruent triangles.

The equality of two sides and the included angle is
enough for the congruence of triangles.

A P
& &
V{s50° Vs0°
B 4cm CQ 4cm R

This is the first criterion for congruence of
triangles.

Axiom (SAS congruence rule) : Two triangles are
congruent if two sides and the included angle of one
triangle are equal to the sides and the included angle
of the other triangle.

Example 1 : In the figure given below OA = OB
and OD = OC. Show that

;’:f:l;lt_:s bgﬁgt?:rtg for writing of congruence of triangles s TouAROE A 88
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Solution : (i) You may observe that in AAOD and
ABOC,
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¢ not congruent,

Notice malis e congl"-.lfmt!; it is very importap,

l:gl" tl;f:;]gangles are lnc]uﬁgd b«:tween the.galrs of
that the & o .
equal slg:; congruence rule holds but not ASS or ssy

So, ngr i '

truct the two triangles in which
SO 45° and the side included between

rule. -
Next, o
two angles are 60°and 45

these angles is 4 cm.

OA =0B
oD = OC} (Given)

Also, since ZAOD and ZBOC form a pair of vertically
opposite angles, we have

ZAOD = /BOC.

So, AAOD = ABOC (by the SAS congruence rule)

(1) In congruent triangles AOD and BOC, the other
corresponding parts are also equal.

So, ZOAD = £OBC and these form a pair of alternate
angles for line segmients AD and BC.

Therefore, AD | | BC.

Example 2 : AB is a line segment and line lis its
perpendicular bisector. If a point P lies on [, show that
P is equidistant from A and B.

Solution : Line [ L AB and passes through C which
Is the mid-point of AB. You have to show that PA = PB.
Consider APCA and APCB.

l
»
p

A C B

v

We have AC = BC (C is the mid-point of AB)

£PCA= ZPCB =90° (Given) '

PC=PC (Common)

So, APCA = APCB  (SAS rule)

and so, PA=PB, as they are correspondi sides of

congruent triangles. o

Now, let us construct two triangles, whose sides
are 4 cm and 5 cm and one of the angles is 50° and this

angle is not included in between the equal sid
the two triangles congruent? e o

D
4
§ 5 cm / 50°
0
[\
4 cm rppaen

&A

4 cm 4 cm

The two triangles are congruent.

This result is the Angle-Side-Angle criterion for
congruence and is written as ASA criterion. Let us state
and prove this result.

Since this result can be proved, it is called a
theorem and to prove it, we use the SAS axiom for

congruence,

Theorem| 1. | (ASA congruence rule) : Two

triangles are congruent if two angles and the included
side of one triangle are equal to two angles and the
included side of other triangle.

Proof : We are given two triangles ABC and DEF
in which:

£B=LE,ZC= ZF and BC = EF
We need to prove that A ABC = A DEF

For proving the congruence of the two triangles
see that three cases arise,

Case (i) : Let AB = DE
You may observe that

AB=DE (Assumed)
£ZB=ZE (Given)
BC =EF (Given)

So, AABC = ADEF (By SAS rule)

A £ §
B C E .
Case (ii) : Let if possible AR

DE.s
a point P on AB such o 0. we can take
APBC and ADEF. that PB = DE. Now consider

D

F




T
Observe that in Al 'BC and ADEF,
pB'=DE  (BY tonstruction)

[

/B=£E (Giyen ]
gt =EF  (Given THA
S0 e can canglpde that:

APBC = ADEF, by the SAS axiom for congruence

Since Lhe triangles are congruent, th.;lr
corresponding parts will be equal.

So, £ PCB = £ DFE

But. we are given that

£ACB = ZDFE
So, ZACB = ZPCB
Is this possible?

This is possible only if P coincides with A.

or, BA = ED

So. AABC = ADEF (by SAS axiom)

Case (iil) : If AB < DE, we can choose a point M on
DE such that ME = AB and repeating the arguments
as given in Case (ii), we can conclude that AB = DE
and so,

AABC = ADEF

Supposé, now in two triangles two pairs of angles
and one pair of corresponding sides are equal but the
side is not included between the corresponding equal
pairs of angles. Are the triangles still congruent? You
will observe that they are congruent.

You know that the sum of the three angles of a
triangle is 180°. So if two pairs of angles are equal, the
third pair is also equal (180° — sum of equal angles).

So, two triangles are congruent if any two pairs of
angles and one pair of corresponding sides are equal.
We may call it as the AAS Congruence Rule.

Example 3 : Line-segment AB is parallel to another
line-segment CD. O is the mid-point of AD. Show that
(i) AAOB = ADOC (i) O is also the mid-point of BC.

C D
0
A B
Solution : (i) Consider AAOB and ADOC.
' ZABO = £/DCO
(Alternale angles as AB || €D and BC is the
transversal)

/AOB = £DOC (Vertically opposite angles)

OA = 0D (Given)
Therefore, A AOB = A DOC (AAS rule)

Iu} OB = oC (CPCT]

TRIANGLES

A
3.5 cm 3.5cm
B c
S5cm
Some Properties of a Triangle

Construct a triangle in which two sides are equal, say
each equal to 3.5 em and the third side equal to 5 cm.

A triangle in which two sides are equal is called an
isosceles triangle. So, such triangle is an isosceles triangle.

[ Theorem| 2. | Angles opposite to equal sides

of an isosceles triangle are equal.

Proof : We are given an isosceles triangle ABC in
which AB = AC. We need to prove that £B = £C.

Let us draw the bisector of ZA and let D be the
point of intersection of this bisector of £ZA and BC.

B

In ABAD and A CAD,

AB = AC (Given) ®

Z BAD = Z CAD (By construction)

AD = AD (Common)

So, A BAD = ACAD (By SAS rule)

So, £ ABD = £ ACD, since they are corresponding
angles of congruent triangles.

So, £B = £C
eorem| 3,
angles of a triangle are equal.
This is the converse of Theorem 2.
We can prove this theorem by ASA congruence rule.
Example 4 : In AABC, the bisector AD of ZA Is

perpendicular to side BC. Show that AB = AC and A
ABC is isosceles.

The sides opposite to equal

So, C ts the mid-point of BC. B C
eme. 271 )
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Solution : In AABD and AACD,

£ZBAD = ZCAD (Given)

AD = AD (Common)

ZADB = ZADC = 90°(Given)

So, AABD = A ACD (ASA rule)

So, AB = AC (CPCT)

or, AABC is an isosceles triangle.

Example B : E and F are respectively the mid-
points of equal sides AB and AC of AABC. Show that

BF = CE.
Bolution : In AABF and AACE,
AB = AC (Given)
LA=/A (Common)
AF = AE (Halves of equal sides)
So, AABF = AACE  (SAS rule)

Therefore, BF = CE (CPCT)

B C

Enmplce:!nanlsnacelesmangleABCwithAB
= AC, D and E are points on BC such that BE = CD.
Show that AD = AE.

B

(@]

D E

Solution ; In AABD and A ACE,

AB = AC (Given)

AB = AC (Given) (1)

£ZB=.C (Angles opposite to equal sides) (2)
Also, BE = CD

So, BE - DE = CD - DE

That is, BD = CE (3)

So, AABD = AACE

(Using (1), (2), (3) and SAS rule),

This gives AD = AE (CPCT)

This theorem can
construction.

be proved using a suitable

—CEMET)
—(EME-272)

oremi] . | (RHS congruence rule) 1 g,

angles the hypotenuse and one side of one
two rightar“: equ:is to the hypotenuse and onerside &
ﬁ:ﬁﬂ; triangle, then the two triangles are congruen

Note that RHS stands for Right angle Hypotenys,

- Side. P
: AB is a line-segment. P and Q g,
Example 7 : ABdes of AB such that each of thep,

e si
points on OPPAMIE & T einte A und B, Show that i

idistant
{?niqgg is the perpendicular bisector of AB.

Q

Solution : We are given that PA = PB and QA = QB
and you are to show that PQ | AB and PQ bisects AB.
Let PQ inersect AB at C.

Let us take APAQ and APBQ.

In these triangles,

AP = BP (Given)
AQ =BQ (Given)
PQ=PQ (Common)
So, APAQ = APBQ (SSS rule)
Therefore, ZAPQ = ZBPQ (CPCT).

Now let us consider APAC and APBC.
You have : AP = Bp

PAgPC = £BPC (£APQ = 4BPQ proved above)

= [Common}
So, APAC = A PBC (SAS rule)
Therefore, AC = BC (CPCT] (1)
and ZACP = /BCP (CPCT)
Also, ZACP + /BCP = 180° i pair
So, 2/ACP = 180° s )
or, ZACP = 90° (2)
From (1) and (2), we can easily co
the perpendicular bisector of AB.Y S G

(Given)
PC = PC C
and ZPAC (Common)




gxample 8 : P iS a point equidistant fro
{ and m intersecting at point A. Show that Eﬂo -
u.sec‘sme angle between them: eRE
golution : We are given that lines |
l,‘m_.'m(;-t:]n‘cra.i;A. LetPBLLPC L m. 1t

and mintersect
is given that PB

We are to show that ZPAB = /pAC.

Let us consider APAB and APAC. In these two

triangles.
B (Given)
/PBA = ZPCA = 90° (e
l
<€
A
c
m

PAmFA (Common)
So, APAB = APAC (RHS rule)
So, ZPAB = /PAC (CPCT)
Inequalities in a Triangle

[Theorem| 6. | If two sides of a triangle are

unequal, the angle opposite to the longer side is larger
(or greater).

We may prove this theorem by taking a point P on
BC such that CA = CP in the figure given below.

In any triangle, the side

eorem| 7.

ppos longer.
0] ite to the larger (greater) angle is
This theorem can be proved by the method of

iction.
Mt;zictakc a triangle ABC and in it. find AB + BC,

BC + AC and AC +_AB.
We observe that AB + BC > AC,
BC + AC > AB and AC +AB_>-BC.

(Theorem| 8.
triangle is greater than the third side.
fxlmpglr:s : D is a point on side BC of AABC such

that AD = AC.
Show that AB > AD.

The sum of any two sides of a

S e———————
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Solution : In ADAC,

B ) C

AD = AC (Given)
"So, ZADC = ZACD
(Angles opposite to equal sides)
Now, ZADC is an exterior angle for AABD.
So, ZADC > ZABD
or, ZACD > ZABD
or, ZACB > ZABC
So, AB > AC (Side opposite to larger angle in A
ABC)
or, AB > AD (AD = AC)

SIMILAK FIGURES

The two figures are said to be congruent, if they
have the same shape and the same size. Two figures
having the same shape (and not necessarily the same
size) are called similar figures.

Similar Figures

We know that all circles with the same radit are
congruent, all squares with the same sidc lengths are
congruent and all equilateral triangles with the same
side lengths are congruent. Now consider any two (or
more) circles. Since all of them do not have the same
radius, they are not congruent to each other. Note that
some are congruent and some are not, but all of them
have the same shape. So they all are, what we call,
similar. Two sfmilar figures have the same shape but
not necessarily the same size. Therefare, all circles are
similar. As observed in the case of circles, here also all
squares are similar and all-equilateral triangles are
similar.

From the above, we can say that all congruent fig-
ures are similar but the similar figures need not be con-
gruent.

Two polygons of the same number of sides are similar,
if (0 thetr corresponding angles are equal and (i thelr
corresponding sides are in the same ratio (or proportion).

Note that the same ratio of the corresponding sides
is referred to as the scale factor (or the Representative
Fraction) for the polygons. You must have heard that
world maps (i.e., global maps) and blue prints for the
construction of a building are prepared using a suitable
scale factor and observing certain conventions.




Similarity of Triangles

Triangle is also a polygon. So, we can state the
same conditions for the similarity of two triangles. That
is:

Two triangles are similiar, if

(1) their corresponding angles are equal and

(1) their corresponding sides are in the same
ratio (or proportion).

Note that if corresponding angles of two triangles
are equal, then they are known as equiangular triangles.
A famous Greek mathematician Thales gave an
important truth relating to two equiangular triangles
which is as follows:

The ratio of any two corresponding sides in two
equiangular triangles is always the same.

It is believed that he had used a result called the
Basic Proportionality Theorem (now known as the
Thales Theorem) for the same.

m' 1. | If a line is drawn parallel to

one side of a triangle to intersect the other two sides
in distinct points, the other two sides are divided in
the same ratio.

Proof : We are given a triangle ABC in which a line
parallel to.side BC intersects other two sides AB and
AC at D and E respectively. :

We need to prove that Eﬁ——m-,

Let us join BE and CD and then draw DM 1 AC
and EN 1 AB.

Now, area of AADE

='_[=-% base x height) =%ADxEN.

So. ar (ADE) = 7 ADXEN
Stntlarly, ar (BDE)  DBXEN,

1
. ar(ADEI-EﬁEXDMand ar (DEC) = '%-ECXDM

(ADE) *!"ADXEN
Therefore, =L 2 JAD .
m-mnm'_imxm DB (1)

TRIANGLES ——— =

' AD
prove that v
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Now ABDE and DEC ar chesan;:ebaseDE
and between the same parallels BC and DE.

So, ar(BDE) = ar(DEC) .

Therefore, from (1), (2) and (3), we have :

AD _ AE

DB EC

[Theorem| 2.

of a triangle in the same ratio, then the lln'ef' is paralle]

to the third side. £ _
This theorem can be proved by taking a line DE

(3)

If a line divides any two sides

AD _AE
such that DB~ EC
parallel to BC.

and assuming that DE is not

B

C

If DE is not parallel to BC, dr. !
- aw a line DE' parallel

AD _ AE'
S°. BB~ bc
AE!

Therefore, —= = —

relore, B¢ " EC
Adding 1 to both sides of above, we see
iE--l-AE+1
EC E'C
=ﬂE+EC=ﬂE'+EC

EC E'C
= AC_ AC

Hence, E and E' coincide.
Example 1: If a line intersects sides AB and AC of
aAABCatDand E respectively and is paralje] to BC.
AE
AC’




Example 2 : ABCD is a trapezium with AB | | DC.
E and F are points on non-parallel sides AD and BC
respectively such that EF is parallel to AB. Show that

Bl&

Solution : Let us join AC to intersect EF at G.

AB || DC and EF | | AB (Given)

So, EF || DC (Lines parallel to the same line are
parallel to each other)

A B B

A W .
[\ N,
ggwir]b?:ﬁfwuncf

AE AG :
et e 1 1
So, =5 " GC (Theorem 1) (1)

Similarly, from A CAB

AG BF ' GC FC
Therefore, from (1) and (2),

AE BF

—— 0 w—

ED FC

PS PT
Example 3. In the following figure 5o = TR and

£PST = /PRQ. Prove that PQR is an isosceles triangle.

W TR
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PS
Solution : It is given that sQ

e
TR

So, ST | | QR (Theorem 2) _

Therefore, ZPST = ZPQR (Corresponding angles)(1)

Also, it is given that ;

ZPST = /PRQ _ (2)

So, ZPRQ = ZPQR [ from (1) and (2)] .

Therefore, PQ = PR (Sides opposite the equal
angles)

i.e. PQR is an isosceles triangle.

Criteria for Similarity of Triangles r

Two triangles are similar, if (i) their corresponding
angles are equal and (ii) their corresponding sides are
in the same ratio (or proportion).

That is, in A ABC and A DEF, if

() ZA= 4D, £B = ZE, £C = £F and

() == =—==—==, then the two triangles are

B ' Cc E F

Here, we can see that A corresponds to D, B
corresponds to E and C corresponds to F. Symbolically,
we write the similarity of these two triangles as ‘A ABC
~ A DEF' and read it as ‘triangle ABC is similar to
triangle DEF. The symbol ‘~' stands for ‘is similar to".

It must be noted that as done in the case of
congruency of two triangles, the similarity of two
triangles should also be expressed symbolically, using
correct correspondence of their vertices. For example.
for the triangles ABC and DEF of given similarity, we
cannot write A ABC ~AEDF or AABC ~ A FED. However,

we can write A BAC ~ A EDF.




em| 3, | Ifin two triangles, correspond-

i ing angles are equal, then their corresponding sides
.. are in the same ratio (or proportion) and hence the
two triangles are similar.
This criterion is referred to as the AAA (Angle-
Angle-Angle) criterion of similarity of two triangles.

AN

This theorem can be proved by taking two triangles
ABC and DEF such that ZA = £D, /B = /E and £C =
ZF,

Cut DP = AB and DQ = AC and join PQ.

So, A ABC = ADPQ

This gives ZB=ZP=ZEand PQ || EF

F

DP_DQ  AB_ac

Therefore, PE QF i.e., DE _ DF
ary, AB_BC . AB_BC_AC
Stmilarly, TF = pF andso pr=ro===

Remark : If two angles of a triangle are respectively
equal to two angles of another triangle, then by the
angle sum property of a triangle their third angles will

) also be equal. Therefore, AAA similarity criterion can
also be stated as follows:

If two angles of one triangle are respectively equal
to two angles of another triangle, then the two triangles
are similar.

This may be referred to as the AA similarity criterion

¢ for two triangles.

H We have seen above that if the three angles of one

I triangle are respectively equal to the three angles of
another triangle, then their corresponding sides are
proportional (i.e., in the same ratio).

(Theorem| 4.

triangle are proportional to (i.e., in the same ratio of )
the sides of the other triangle, then their corresponding
angles are equal and hence the two triangles are similiar.
This criterion is referred to as the SSS (Side-Side-
Side) similarity criterion for two triangles.
This theorem can be proved by taking two

Ifin two triangles, sides of one

TRIANGLES —————

Cut DP = AB and DQ = AC and join PQ.

DP _DQ

It can be seen that PE aF and PQ || EF
So, £ZP = £E and £Q = /F.

DP _DQ _PQ
Therefore, DE  DF _EF

DP_DQ _BC

S DE " DF ~ BF ‘
So, BC =PQ

Thus, A ABC = A DPQ

So, ZA=£D, /B = /E and £C =ZLF

Remark : We may recall that either of the two con-
ditions namely, (i) corresponding angles are equal and
(ii) corresponding sides are in the same ratio is not
sufficient for two Polygons to be similar. However. on
the basis of Theorems 3 and 4. we can now say that in
case of similarity of the two triangles, it is not neces-

conditions as one condition
implies the other.

[ Theorem| 5. | if one angle of a triangle is

equal to one angle of the other triangle and the sides
including these angles are proportional, then the two
triangles are similar.

This criterion is referred to as the SAS (Side-An-
gle-Side) similarity criterion for two triangles.

triangles This theorem can be proved by taking two trian-
" AB  AC
ABC and DEF such that %fr = g% - 5:% (c1) |%e®ABCaNdDEF such that T = pr Y and A=
’ 4D. Cut DP = AB, DQ = AC and join PQ.
e : = )=
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Solution : In AABC and A PQR,
AB 38 _1BC_6 _1  CA_3V3 1
A RQ 76 2'gp 12 2 @™ PR 5/3 "2
AB BC CA
That is, Rg-féi;—'l;ﬁ"
So, AABC ~ ARQP (SSS similarity)
B C E Therefore £ C = /P

Now, PQ | | EF and AABC = A DPQ
So, ZA = 4D, /B = /P and £C = £Q
Therefore, A ABC ~ A DEF

Example 4. If PQ || RS, prove that A POQ ~ A
SOR.

R
P
(8]
Q S
Solution : PQ | | RS (Given)

So, £P = /£S

and ZQ = ZR

Also, ZPOQ@ = ZSOR (Vertically opposite angles)

Therefore, A POQ ~ A SOR (AAA similarity criteri-
on)

Example 5 : Observe the figure given below and
then find £P.

(Alternate angles)

(Corresponding angles of similar triangles)
But, £C = 180° - Z A - £ B (Angle sum property)
= 180° - 8B0° - 60° = 40°
So, £ZP =40°
Example 6. In the following figure.

OA . OB =0C . OD.
Showthat ZA=/ZCand ZB=~ZD.
Solution : OA . OB = OC . OD (Given)

oA _op
So. 5¢c “ 0B (1)
Also, we have £ AOD = £ COB (Vertically opposite
angles) (2)

Therefore, from (1) and (2),

A AOD ~ A COB (SAS similarity criterion)

So, ZA=4Cand £D=4B

(Corresponding angles of similar triangles)

Example 7. A girl of height 90 cm is walking away
from the base of a lamp-post at a speed of 1.2 m/s. If
the lamp is 3.6 m above the ground, find the length of
her shadow after 4 seconds.

A
R
6vJ3
7.6 C
___D E
P = 0 B
ﬁ
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Tl‘lutI'VIGLF.:1 p— LT [From 2)] (4
801 . ey
: tion : Let AB denote the lamp-post and CD nd (4), "
the ;:I:ﬂer walking for 4 seconds away from the lamp- So, fromii}N‘; (SAS stfrﬂlaﬂtyl .
post. From the figure, you can see that DE is the shad- AAMC ~ sk :
ow of the girl. Let DE be x metres. 5 €M = (6)
Now, BD=1.2m x 4 =4.8m (i) From () RN RP
Note that in A ABE and A CDE
£ B = £ D (Each is of 90° because lamp-post as - cA _AB (From (1) (7)
well as ihe girl are standing vertical to the ground) ut. gp PQ
and ZE=ZE (Same angle) cM AB aml g
So, A ABE ~ A CDE (AA similarity criterion) Therefore, Ty 70 [From (6) and (7) (8)
BE AB
Thoos. g AB_BC From (1)
( - (iit) Again ‘pg ~ QR
48+x 386 (goens 20 120,
le. =705 g0 09m] cM BC ,
- fore = = (F1om (8)] (9)
ie., 4.8+ x=4dx lherefore 'pn = QR
o 4 cm_aB_2M
So, the sl.adew of the girl after walking for 4 sec- Also. gN' T PQ 29N
onds is 1.6 m long. M B
Example 8. In the following figure, CM and RN CM _ B (10)

(S

“are respectivelly the medians of AABC and APQR. If A
ABC ~ A PQR, prove that :

Q N P

(i) AAMC ~ APNR

(it) ACMB ~ A RNQ b
Solution : (i) A ABC ~ A PQR

(Given)
AB_BC_CA
So.pg “OrR " RP (1)

' and£A=£P.£B=AQand£C=£R (2)
J But.AB-2AMandPQ=2PN
(As CM and RN are medians)

2AM CA
So, —_— a—=a
0, from (1) 3PN - RP
Am_ ca
€ PN " RP (3)

i.e. R_N“ QN

[From (9) and (10)]

Therefore, A CMB ~ A RNQ (5SS similarity)

Areas of Similar Triang!es

We have learnt that in 1.0 similar triangles, the
ratio of their corresponding sides is the same. Do you
think there is any relationship between the ratio of
their areas and the ratio of the corresponding sides?
We know that area is measured in square units. So, we
may expect that this ratio is the square of the ratio of
their corresponding sides. This is indeed true.

Theorem| @, | The ratio of the areas of two

similar triangles is equal to the square of the ratio of |
their corresponding sides. |

A

M C 9

Proof : We
AABC ~ 4 :g;swe“ AABC angd APQR such that

We need to Prove that

ar(ABC) (agp\? BC )2 ;
e e, g i C i 2
ﬂr[PQR} (PQ] “["g“"—ﬁ-} n:[&_'}_]

For finding t),e areas of |- #
A8 o th w
altitudes AM and PN of the lt'l:atwj triangles, we dré

ngles.

EME-278 =8



Now, in A ABM and A PQN,
ZB=4Q

(As A ABC ~ A
and ZM=2ZN POR)

(Each of 90°)
So, A ABM ~ A PQN (AA similarity criterion)
AM _AB
Therefore, By = PQ (2)
Also, A ABC ~ A PQR (given)
AB _BC _CA
So, ‘1;'5 = *@"ﬁ = RP (8) (Given)
ar (ABC) AB AM
Therefore ar (PQR) " -P_Q_ = PN [From (1) and (3)]
AB AB
=P PO [From (2)]
[
PQ

Now using (3), we get

ar (PQR) |\ PQ QR RP
Example 9 : In the following figure, the line seg-

ment XY is parallel to side AC of A ABC and it divides
the triangle into two parts of equal areas. Find the

tio——
mDAB'
A
B - C

Solution : XY | | AC Given
So, £BXY=<ZAand £BYX=4LC
(Corresponding angles)
# Therefore, A ABC ~ A XBY

(AA similarity criterion)

R
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ar (ABC) _(AB)?
oo, armm"[m] SRS e,
Also, ar (ABC) = 2 ar (XBY)  (Given)
ar (ABC) _ 2
S0, reEY - 1 (2)
Therefore, from (1) and (2)
(_@]2,3 . AB_ 2
XB) 1" "'XB . 1°
XxB_1 y B A
o w°F MR
AB-XB +2-1
or, AB = JE v l.e.,
AX _J2-1_2-2
o AB J2 =0 2
Pythagoras Theorem

Now, let us take a right triangle ABC, right angled
at B, Let BD be the perpendicular to the hypotenuse
AC.

i
% D

0

We may note that in A ADB and A ABC

LZA=ZA

and Z ADB = £ ABC

So, A ADB ~ A ABC (1

Similarly, A BDC ~ A ABC (2)

So, from (1rand (2), triangles on both sides of the
perpendicular BD are similar to the whole triangle ABC.

Also, since A ADB ~ A ABC

and A BDC ~ £ ABC

So, A ADB ~ A BDC

The above discussion leads to the following
theorem :

| Theorem| 7. | If a perpendicular is drawn

from the vertex of the right angle of a right triangle to
the hypotenuse then triangles on both sides of the per-
pendicular are similar to the whole triangle and to each
other.

Let us now apply this theorem in proving the

{_EME-279 )—
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(Theorem| 8.

the other two sides.

Proof : We are given a right triangle ABC right

angled at B.
We need to prove that AC? = AB? + BC?

Let us draw BD 1 AC

A u| Cc
D

Now, A ADB ~ A ABC

(From Theorem)

. AD _AB
So AB _ AC (Stdes are proportional)

or, AD . AC = AB? (1)
Also, A BDC ~ A ABC (From Theorem)

CD BC

" BC AC

or, CD . AC = BC? (2)

Additing (1) and (2),

AD . AC +CD. AC = AB? + BC?

or, AC (AD + CD) = AB? + BC?

or, AC .AC=A.B“+BC“

or, AC? = AB? + BC?

The above theorem was earlier given by an ancient
Indian mathematician Baudhayan (about 800 B.C.) in
the following form :

The diagonal of a rectangle produces by itself the
bmadtmswnmreaaspmdmedbymsbaﬂtsﬂes{te.. length and

For 'th:[s reason, this theorem is sometimes also
referred to as the Baudhayan Theorem.

Theo O. | In a triangle, 1f square of one

side is equal to the sum of the squares of the other two
aldgcis. then the angle opposite the first side is a right
angle. '
Proof : Here, we are given a triangle ABC in which
AC? = AB? + BC?, :
We need to prove that # B = 90°,

Q

i AL
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In a right triangle, the square
of the hypotenuse is equal to the sum of the squares of

—{ _EME-280 =

with, we cons
bt at PQ = AB an
Now, from A PQR, we havg :, ~Hag

PR*=PQ@"+ QR[;ﬁhagom Theorem, as 2 Q
'.':'.f . [By Cﬂﬂsmlb

or, PR2=AB?+BC? DY COnsinic ,ﬁ“] ()

= AB? + BC? (Given) By
Y T
NO'“.'. A ABC and A PQR. L |
AB=PQ (By construction)
BC=QR (By construction)
AC=PR  (Proved in (3) above]
So, A ABC = A PQR (SSS congruence)

Therefore, £B = £ @ (CPCT)

e

But £Q =90° (By construction)
So, £B =90°
E:ample 10. In the following figure, £ ACB = 9¢¢
BC? BD
and CD L AB. Prove that _A(32 2D "
Solution : c
' ml
A D

AC AD

So. AB = ac

or, AC?= AB . AD

or, BC? = BA ., BD
Therefore, from (1) and 2)

BC? BA.BD _BD
"AC? ~ AB.AD - AD

Example 11 : A ladder is placed against a wall

ance of 2.5 m from the |
wall and its top reaches & window 6 m above the ground.

such that its foot is at a dist

Find the length of the ladder.

A
Solution : Let AB be
the ladder and CA be the
wall with the window at
A- AIBO. BC - 2.5 m an-d
B 2.5m ©

/

!

e



— —

< s 31 — TRIANGLES
m‘mﬂgomi e rem i
AB? = BC? + CA? TE\"? ¢ W hawe
=(2.5° + (6P=42.25"" oF, O3 = A o AB®
a[ﬁB -= 6-5 - = o b=
Thyg, léngth of the ladder is 6.5m, or, 4 CM? = 4 AC? + AB? (3)
. Example 13. In the following figure, if Ap Adding (2) and (3), we have
EMM@?+CD’=BD’+AC2_ 4 1 BC, f'{BL’+EM’1=5MC’+AB=]
€. 4 (BL? + CM?%) =5 BC*  [From (1)]
Solution : ABC?)nmph 14. O is any point inside a rectangle
A D
D
i o --lg
B B B
A Prove that OB?* + OD? = OA? + OC?
From A ADC, we have AB ﬁ?gﬂ:s f:g’ggh O, draw PQ | | BC so P lies on
AC'=AD?+CD?  (Pythagoras Theorem) (1) Now, PQ || BC
From A ADB, we have Therefore, PQ L AB and PQ L DC
AB*=AD? + BD*  (Pythagoras Theorem) (2) (£B=90° and £ C = 90%)
Subtracting (1) from (2), we have So, Z BP@ =90° and £ CQP = 90°
AB? -~ AC? = BD? - CD? Therefore, BPQC and APQD are both rectangles.
or, AB? + CD? = BD? + AC? Now, From A OPB, OB? = BPF? + OP? (1)
Example 18. BL and CM are medians of a triangle ?‘:';“]az 138 ﬁ'gm AI%QD- OD?=0Q* + D@* (2)
ABC right angled at A. Prove that e 99+ -C‘Eg ve -
2 = 2 =
- gl lialag and from A OAP, we have
Solution : BL and CM are medians of a A ABC in OA? = AP? + OP? @)
Which £A = 80° Adding (1) and (2),
B OB? + OD? = BP? + OP* + 0Q? + D@Q?
= CQ* + OF? + OQ? + AP?
(As BP = CQ and DQ = AP)
=C@*+0Q@*+ OP? + AP?
- = OC? + OA? [From (3) and (4)]
HERON’S FORMULA
Unit of measurement for length or breadth is tak-
en as metre (m) or centimetre (cm) ete.
L * Unit of measurement for area of any plane figure
From A ABC, BC? - i 1st taken as square metre (m? or square centimetre (cm’)
3 Pythagoras Theorem etc. "
;1-?;: ; :gL BL? = AL+ lAgs = Suppose that you are sitting in a triangular gar-
o den. How would you find its area?
- You know that:
or, BL? = (_A?C] +AB? (L is the mid-point of AC) o .
Area of a triangle ='_E_>< base x height m
2
or, BL? = AS_ , AB? We see that when the triangle is right angled, we
can directly apply the formula by using two sides con-
or, 4 BL? = AC? + 4 AB? (2) taining the right angle as base and height. F‘:'B%m“‘
From A CMA, CM?® = AC? + AM® ple, suppose that the ides of a right f:ﬂnmgie2 ;;'3
2 % cm, 12 cm and 13 mn:wetal;enggsg:&glw:f;‘y
s
or, CM? = AC? + (%B-] (M s the mid-point of AB) | height as 5 cm. Then the area o
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Al B
13 cm

. -;-xbasexhelght=%xl2x5cm’.t.cu 30 cm?

Note that we could also take 5 cm as the base and

12 cm as height.

Now suppose we want to find the area of an equi-
lateral triangle PQR with side 10cm. To find its area
we need its height. Can you find the height of this

triangle?

10 cm

rl
G*(—-S cm—> M R

Take the mid-point of QR as M and join it to P. We
know that PMQ is a right triangle. Therefore, by using
Pythagoras Theorem, we can find the length PM as

shown below:
PQ? = PM? + QM?
i.e., (10)* = PM? + (5)2,
since @M = MR.
Therefore, we have PM? = 75

ile,PM=75cm= 5/3 cm.
Then area of . PQR

v ol

=%xbasexhelght=%x 15x5J§cm’=5J§un’.

=253 em?

Let us see now whether we can calculate the area
of an {sosceles triangle also with the help of this for-
mula. For example, we take a triangle XYZ with two
equal sides XY and XZ as 5 cm each and unequal side

YZ as 8 cm. ;

TRIANGLES
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ase also, we want to know :'jhe height of
raw a icular Xp

. So, from X we draw a perpen 2 o

ﬂl; n;azng‘l’zu ::)an see that this perpendicular’ Xp g;.
:'licl:s th'e base YZ of the triangle in two equal parts,

1
Therefore, YP = PZ =3 YZ=4cm

Then, by using Pythagoras theorem, we ggt'
XP? = XY? - YP?
=52-47=25-16=9

So, XP =3 cm
1
Now, area of AXYZ = 5 X base YZ x height XP

In this C

=%x8x30m’=120m2-

Area of a Triangle — by Heron’s Formula

Heron was born in about 10AD possibly in Alex-
andria in Egypt. He worked in applied mathematics.
His works on mathematical and physical subjects are
so numerous and varied that he is considered to be an
encyclopedic writer in these fields. His geometrical
works deal largely with problems on mensuration writ-
ten in three books. Book I deals with the area of
squares, rectangles, triangles, trapezoids (trapezia),
various other specialised quadrilaterals, the regular
polygons, circles, surfaces of cylinders, cones, spheres
etc. In this book, Heron has derived the famous for-
mula for the area of a triangle in terms of its three
sides.

The formula given by Heron about the area of a

triangle, is also known as Hero's formula. It is stated
as:

Area of a triangle = Js{s -a)(s -b)(s - c) (1)

where a, b and c are the sides of the triangle, and
§ = semi-perimeter i.e. half the perimeter of the trian-

a+b+c
gle i 2

This formula is helpful where it is not possible
to
find the height of the triangle easily. Let us apply it to

calculate the area of the triangul =
tioned above, 8ular park ABC, men

32m 24 m

B

40 m ¢

Let us takea = 40m. b = 24m, c = 32m,
so that we have

| s=40+2:+32
s-a=48-40)m=8m,

m=48 m.

\ " N b ot o



g-h= (48 - ?4]m=-" 24"]..
s-c=(48- 32m'=16m,
merilore. aren of — _hi park 3 BC
=ysls~as~bi(s=g) . . |

=48 x8 X 24 x16 m?2 = 384 cm?

e see that 322 + 247 - 104 , 576

. Thercfore, t:1e sides of the park 1.iake g
The largest side i.e. BC which is 40 m

potenuse and the ansle betwe an the si

1 will b 30°.

N ::; l.:si,;ng Formula I, we can check that tlie area of

= 1300 = 407,
right triangle.
will be the hy-
des AB and AC

%x32x24m= = 384 m2

We find that the area we have
we found by using Heron's iv: mula.

Now using Herou's forinula, you verify this tact by
finding the areas of olher trianigles discussed earlier
viz:

() equilateral triangle with side 10 em.

(i) isosceles triangle with unequal side as 8 em
and each equal side as 5 cm.

You will see that

got is the. same as

10+10+10

For (i), we have s = cm= 15 em.

Arca of triangle = J/15(15-10)(15-10)(15~10) cm?

JI5x5x 5 x em? = 25J3 cm?

8+5+5

For (if), we have s = cm = 9cm

Area of triangle = J9(9 - 8)(9 - 5)(9 - 5) cm?

=Jox1x4x4 cm? =12 cm?

Ezample 1 : Find the area of a triangle, two sides
of which are 8 em and 11 cm and the perimeter is 32
cm

C

11 cm 8 cm

B

A
we have perimeter of the triangle
1 cm.

Solution : Here
=32 ¢m, a =8 cm and b=1
Third side c= 32 cm - (8 + 11)em = 13 cm
So, 2s =32 1.e. s=16cm,
s-a=(18-8) em = 8 cm,

s-b=(16- 11) em = 5 cm,

B .
e

T TTTIETTR
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S-c=(16-13) cm =3 ¢cm,
Therefore, area of the triangle

T ysls-a)(s-b)(s-¢)
=16 x8x5x3emn? = 8/30cm?

Example 2 : A triangular park ABC has sides
120m, 80m and 50m. A gardenc: Kalawati has to put a
fence all atound it and also plant grase inside. How
much area does she need to plant? Find the cost of
fencing it with barbed wire at the rate ot Rs 20 per
metre leaving a space 3m wide fo a gate on one side.

Solution : For finding area of the park, we have A

25 =50m+ 80m + 120m = 250m.
l.e., s=125m

Now, s-a=(125- 120)m=5m,
Ss—-b=(125-80)m =45,
5-¢c=(125-50)m=75m
Therefore, area of the park

= Js(s-a)(s-Db)(s-c)
= 125x5x 45 x 75m>

= 375/15m2 -

Also, periineter of the park = AB + BC + CA

=250m

Therefore, length of the wire needed for fencing

=250 m - 3 m (to be left for gate) = 247m

And so the cost of fencing = Rs 20 x 247 = Rs 4940

Example 3 : The sides of a triangular plot are in
the ratio of 3: 5: 7 and its perimeter is 300 m. Find its
area.

Solution : Suppose that the sides, in metres, are
3x, bxand 7x.

3x X

i

X

Then, we know that 3x + 5x + 7x = 300 (perimeten
of the triangle)

Therefore. 15x = 300, which gives x = 20,

So the sides of the triangle are 3 x 20m. 5 x 20m
and 7 x 20m

i.e., 60m, 100m and 140m.

w m= 150m.
2

We have s =




and area will be
J150(150 - 60){150 - 100)(150 - 140)m 2

= J150x 90 x 50 x 10m

=1500/3m?

Application of Heron's Formula in Finding Ar-
eas of Quadrilaterals

Example 4 : Dulari has a trlangular field with sides
240m, 200m, 360 m, where she grew wheat, In another
triangular field with sides 240m, 320m, 400m adjacent
to the previous field, she wanted to grow potatoes and
onions. She divided the field in two parts by joining
the mid-point of the longest side to the opposite verte
xand grew patatoes in one part and onions in the oth-
er part. How much area (in hectares) has been used for
wheat, potatoes and onions? (1 hectare = 10000 m2)

Solution : Let ABC be the field where wheat is
grown. Also let ACD be the field which has been divid-
ed in two parts by joining C to the mid-point E of AD,
For the area of triangle ABC, we have

400 m &
A
240 m 320 m
B
360 m
200 m
B

a=200m, b =240m, c = 360m

200 + 240 + 360
2
So, area for growing wheat

= J400(400 - 200)(400 — 240)200 - 360) m2
= /400 x 200 x 160 x 40m 2

=16000v/2m? = 1.6 x y2 hectares
= 2.26 hectares (nearly)
Let us now calculate the area of triangle ACD,

240 + 320+ 400
2

Therefore, s = m = 400m

Here, we have s=
So, area of AACD
= V480480 - 240)(480 - 320)(480 - 400)m?

m = 480m

{ EaaE o )
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2
= J480 x 240 x 160 x 80m~

38400m? = 3.84 hectares |
:Vc notice that the line segment joining, the myqg.

point E of AD to C divides the triangle ACD.in ty,
parts equal in area.

Therefore, area for growing potatoes = area for groy,.

ing onions

= (3.84 + 2) hectares

1.92 hectares.
;uunple B : Students of a school staged a rally

for cleanliness campaign. They walked through the
lanes in two groups. One group walked through the
lanes AB, BC and CA; while the other through AC, Cp
and DA. Then they cleaned the area enclosed within
their lanes. If AB = 9m, BC = 40m, CD = 15m, DA =
28mand £B = 90°, which group cleaned more area and
by how much? Find the total area cleaned by the stu-
dents (neglecting the width of the lanes).

Solution : Since AB=9m
and BC =40 m, ZB = 90°,
we have:

A 28m D

B 40m %

AC = /g2 +40%2m?
= JB].+]‘.500!TI.
=J1681m = 41m

Therefore, the first group has to clean the area of

triangle ABC, which is right angled.

1
Area of AABC = 5 % base x height

1
=—2-'x40x9m1=180m’

The second group has to clean the area of triangle

ACD, which is scalene having sides

41m, 15mand 28 m,

Here, o= 81416428

Therefore, area of AACD = [s(s - al(s - b)(s - ¢
= V4242 - 4142 15)(42 - 2gjm?2

=V42x1%27 x14m? = 126m2

So first group cleaned 180m2 which is (180 - 126)
» 1.€., 54m® more than the area cleaned by the sec-

Total area cleaned by all the students
= (180 + 126) n? = 306 m2.

sr
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Example 6 : Savita has a
the shape of a rhombus. She
and one son to work on the 1
crops. She divided the‘land

ter of the land is 400
nals is 160 m, how much are
their crops?

Solution : Let ABCD be the field.

Perimeter = 400m

So, each side = 400m = 4 = 100m.

ie. AB=AD = 100m.

Let diagonal BD = 160m.

Then semi-perimeter s of AABD is given by

piece of land which is in
wants her one daughter
and and produce different
In two equal parts, If the
m and one of the diago-
a each of them wil] get for

A_ 100 m B
100 m @0@ 100 m
. N
D 100m C

100+100+160
s=
2
Therefore, area of AABD

= JI80(180 - 100)(180 - 100)(180 - 160)m?

m =180m

= /180 x 80 x 80 x 20m? = 4800m?

Therefore, each of them will get an area of 4800
m?, .

Alternative method : Draw CE L BD.

As BD = 160 m, we have
DE = 160m + 2 = 80m
And, DE? + CE? = DC?, which gives

CE = DC2 »: DEE

or, CE = /1002 - 802m = 60m

1
Therefore, area of ABCD = 2 %160 x 60 m?*
= 4800m?

il

SOLVED OBJECTIVE QUESTIONS

1. AABC and ABDE are two equilateral triangles such
that D is the midpoint of BC. Then, ar(ABDE) :
ar(AABC) = ?

A
E
B D (]
(11:2 (2)1:4
(3) J3 :2 (4)3:4

2. The vertex A of AABC is joined to a point D on,
BC. If E is the midpoint of AD, then ar(ABEC) =7,

A
B b o
1
) % ar(AABC) @) 3 ar(aABO)
3}
(3) % ar(AABC) (4) ‘é‘ ar(AABC)

8. If the three sides of one triangle are equal to the
corresponding sides of the other triangle then the
triangles are :

(1) congruent

(2) similar

(3) congruent and similar
(4) None of these

4. If any two sides of a triangle are produced beyond
its base and the exterior angles thus obtained
are bisected, then these bisectors will include :
(1) half the sum of the base angles
(2) sum of the base angles
(3) half the difference of the base angles
(4) difference of the base angles

5. If in the figure given ZPQR = 90°, O is the cen-
troid of A PQR, PQ =5 cm and QR = 12 cm., then
0Q is equal to :

I
M

) B
PR .

“at

J



1
i e
(1) 35 cm (2) 45 cm

wre L |
z 5 e 5
(3) 45 cm (4) 53 cm
- .
8. Ifinatriangle ABC, ZB=2/C and the bisector o
" /B meets CA in D, then the ratio BD : DC would

be equal to : :
(1)AD : AC (2)AB : AD
(3)AB : AC (4) AC : AB

7. Inatriangle ABC, BD and CE are perpendiculars
on AC and AB respectively. If BD = CE then the A
ABC is :

(1) equilateral (2) isosceles
(3) right-angled (4) scalene
8. ZABC is equal to 45° as shown in the adjoining

ﬂgure.!f%=ﬁ.then/.BACisequalto:

A

B -4 c
(1) 95° (2) 100°
(3) 105° (4) 110°
8. IfPL, QM and RN are the altitudes of A PQR whose
orthocentre is O, then P is the orthocentre of :

isosceles triangle in which AB .
2. Let ABC be &7 L'BD2 ~ CD? 18 euqal to ;
: AC aIId BD"LM 'nlen, g?.—: 1 {

A

i ¢
ot
8 G

9.3

c

B %

(1)2 DC.AD (2) 2:‘”30'
(3) 3DC.AD (4] FARDL

respectively the mid-points of
EF =3 cm
.ACandABofaAABC.Ir _
?S’ffﬁn and AB = 10 cm, then DE, BC and CA
respectively will be equal to:
(1) 6, 8 and 20 cm

18. If D, E and F are

(2]15?-.93.114:! 12 cm

(3)4, 6 and 8 cm

(4)5,6 and 8cm

InAPQR, £/Q=3a. £P=a, ZR=b and 3b-5a=
30, then the triangle is :

(1) scalene (2) isosceles

(3) equilateral (4) right-angled

In a AABC shown in the figure M ZA = 90°. Let D
be a point on BC such that BD : DC = 1 : 3.If DM
and DL respectively are perpendiculars on AB and
AC, then DM and LC are in the ratio of :

14,

18,

(1) APQO (2) APQL
(3) AQLO (4) AQRO B
10. AABC is such that AB = 3 em, BC = 2 em and AC

= 2.5 cm. ADEF 1s similar to AABC. IF EF = 4

cm, then the perimeter of ADEF is :

(1)5cm (2) 7.5em D

(3)15cm (4) 18cm

11. Which of the following is true in the given figure
where AD is the altitude to the hypotenuse of a
right angled AABC?
B LN L C
Mmi:3 2)1:2
3)1:1 4)4:1
. ~ 186. In: right-angled AABC, right-angled at B, if P

and Q are points on the sides AB and AC respec-

L. AABD ~ ACAD tively, then :

II. AABD = ACDA A

1Il. AADB ~ ACAB

Of these statements the ¢ t

i orrect ones are combi- b

(1)Iand It (2) I and 111

(3)and m (4)1, I and 111 %

Q
—‘F—-——.\_
= _EME-286 )
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(AR + CP? = 24aG? 4+ PQy),
(2]2MQ’+CP°)=A(3=+FQ,'
(3)AQ?* + CP® = AC? + l"gﬂ*\

1, d

17. in the ad.lofl'ing figure DC and AB are two poles
of lengths il m and 6 ;m reéspectively. Distance

between their feet is 12 m, Th
their tops is : ¢ distance between

//C ..
. /"'- I
fq T |1lm
6 m l
- 12 m >0
(1)5 m (2)6m -
(3)13m (4) 17 m

18. In the adjoining figure, AABO ~ ADCO. If AB = 3
cm, CD = 2em, OC = 3.8 em and OD = 3.2 cm,
then (OA + OB) is equal to :

i
C

'2:2' 2cm

A (o)

l// 3em
B

(1) 4.8 em (2) 5.7 cm
(3) 10.5cm (4)11.5cm

19. Incentre of a triangle lies in the interior of :
(1) an equilateral triangle only
(2) an isosceles triangle only
(3) right triangle only

i (4) any triangle — e

. The lengths of the ndiculars drawn from any

point in the mtmzirgt?an equilateral triangle to
the respective sides are p;, pp and pg. The length
of each side of the triangle is

W) (P +patps) (@ g(m+patpa)

£ s
() 715(m+pz+pa) (4) 75'11?: + P + P3)

2. Ina triangle ABC, the sum of the exterior angles
at B and C is equal to :

1
(1) 180° + £BAC (2) 180°~ 5 £BAC

(3) 180° + % ZBAC (4) 180° + 2 £BAC

S — EME-287
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22. PQR s a triangle such that PQ = 10em and PR =
3 cm the side QR is : '
(1) equal to 7 cm (2) greater than 7 cm
(3) less than 7 ecm (4) None of these

23. If D and E are points on the sides AB and AC
respectively of a A ABC such that DE || BC. If
AD=x,DB=x-2, AE=x+2and EC = x- 1. The

value of x1s : u
(1)25 2) 2
(3)3 (4)4 '

24. Inscribed ZACB intercepts AB of circle with cen-

t;‘lc O. If the bisector of ZACB meets arc AB in M
then : '
(1) m AM > m MB (2) m AM < mMB
(3) mAM = m MB (4) None of these
25. In the adjoining figure, AE is the bisector of ex-
terior ZCAD meeting BC produced in E. IfAB =

10 cm, AC = 6 cm and BC = 12 em, then CE is
equal to :

D
A
B - g .
(1)6cm (2) 12 cm ;
(3) 18cm (4) 20 cin

28. If S is the circumcentre of a A ABC, then -
(1) S is equidistant from its sides-
(2) S is equidistant from its vertices
(3) SA. SB, SC are the angular bisectors
(4) AS, BS, CS produced are the altitudes on’
opposite sides 28 e
27. O is any point on the bisector of the acute angle
ZXYZ. The line OP is parallel to ZY. Then AYPO
is : :

the

X 3

Y A

(1) scalene

(2) isosceles but not right-angled

(3) equilateral

(4) right-angled and isosceles
28. Consider the statements :

1. Two of the angles are obtuse.

11. Two of the angles are acute.

11I. Each angle is less than 60°.

IV. Each angle is equal to 60°
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In which case/cases is it possible to have a tri-
angle?
(1) All the above cases
(2) I only
(3) I and III only C
(4) 11 and IV only o the
29. The areas of two equilaterat triangles are 1 y
ratio 25 : 3. Their altitudes will be in the ratio: (1)90°- 5 ZA (2)90° + £A
(1)36:25 (2)25: 36 .
3 "
3)5:6 4) V5:J6 (3)90° +  ZA (4) 180°- 5 ZA

'80. ABC 1s an isosceles triangle in which AB = AC. If
D and E are the mid-points of AB and

AC respectively. The point B, C, D, E are :
A

B C

(1) collinear

{2) non-collinear

(3) concyelic

(4) None of these

31. Consider the following statments :

I. If three sides of a triangle are eugqal to three
sides of another triangle, then the triangles
are congruent.

IL If three angles of a triangle are equal to three
angles of another triangles respectively, then
the two traingels are congruent.

Of these statements :

(1) 11s correct and Il is false

(2) both I and II are false

(3) both I and II are correct

(4) 1 is false and I is correct

32. The line segments Jonining the mid-points of the
sides of a triangle form four triangles each of
which is :

(1) similar to the original triangle

(2) congruent to the orlginal triangle

(3) an equilateral triangle

(4) an isosceles triangle

33. The triangle formed by joining the mid-points of
the sides of an equilateral triangle is :

(1) a right-angled triangle

(2) an obtuse angled triangle

(3) & scalene triangle

(4) an equilateral triangle

34. OB and OC are respectively the bisectors of ZABC
and ZACB. Then ZBOC s equal to ;

—(_EME: 288 =

38. In A PQR, PS is the bisector of ZP and PT L QR
. then £TPS is equal to:

2

e T S
1
(1) 2@ + £R (2)90°+ 5 £Q
o_ 1 2 L0-2
(3)90°- 5 2R 4) 5 (£Q-«R)

38. In the adjoining figure, sides AB and AC of a A
ABC are produced to P and Q respectively. The
bisectors of /PBC and ZQCB intersect at O. Then
£BOC is equal to :

m(/\c
NN

i 1
(1) 90° - 2 €BAC (2) 2 (£PBC + £QCB)

1
(3) 90° + 24 BAC (4) None of these

37. If A, Band C are interior angles of triangle ABC.

then the value of sin?2 P;;—E +sin?2 4 is
2

(N1 (2) =

(3)2 (4) None of these

38. The sides Br>, CA and AB, of a AABC are pro-
duced in orcler, forming exterior angles ZACD,
<BAE, and ./CBF, then




= = TRIANGLES —
ZACD + £BAE + ZCBF is equal to :
(1)540° (2) 360° (1) AB = BD ‘@AC=cD
(3) 180° (4) None of these 43 :3} B0 Oy (4)AD < CD
% HZA= ZCED and ACAB ~ ACED then e vikiie + INaAABC, /A = 90°, AL 18 drawn pecoeniic e

of xis :

(1)4cm
(3)6cm

(2)5cm
(4) 7 cm

40. In the adjoining figure if m ZABC = m ZACE,
then A ABC is :

A
D« B C »E
(1) right-angled (2) isosceles
(3) equilateral (4) obtuse-angled

41. In triangle PQR length of the side QR s less than
twice the length of the side PQ by 2 cm. Length of
the side PR exceeds the length of the side P@ by
10 cm. The perimeter is 40 cm. The length of the
smallest side of the triangle PQRis :

Q R
(1) 8 cm. (2) 8 cm.
(3) 7 cm. (4) 10 cm.

43. In the adjoning figure which of the following

statements is true?

—CEAE 280 )
{_EME-289 )

H

to BC. Then «/BAL is equal to :

A
B i C
(1) £aLC (2) ZACB
(3) £BAC (4) ZB - £BAL

44. In two triangles, the ratio of the areas is 4 : 3
and ratio of their heights is 3 : 4. Find the ratio

of their bases.
(1)16:9 (2)9:16
(3)9:12 (4)16:12

45. In the adjoining figure AB, EF and CD are paral-
lel lines. Given that EF =5 cm, GC = 10 cm and
DC = 18 cm, then EF is equal to :

A D
E' o
B F C
(1) 11em (2)5cm
(3) 6 cm (4) 9 cm

46. In the quadrilateral ABCD, the line segments bi-
secting ZC and £D meet at E. Then the correct
statement is :

D C

A B

()ZA+£ZB=£ZCED
2£A+£B=2 ZCED
B£ZA+£B=3 £ZCED
(4) None of these

47. If AD, BE, CF are the medians of a AABC then
the correct relation between the sum of the
squares of sides to the sum of the squares of
median is :

(1) 2 (AB? + BC? + AC? = 3 (AD? + BE? + CF)
(2) 4 (AB? + BC? + AC? = 3 (AD? + BE? + CF?)
(3) 3 (AB? + BC? + AC? = 4 (AD? + BE? + CF?})
(4) None of these

48. Match the following :
1. Incentre
2. Circumcentre
3. Centroid
4, Orthocentre

e B b R




t in the interior of AABC. Th,,

. 0O is any poin ;
A e N s e Bl e e o e oy r-
tudes of a triangle. - OA + OB + 00) > T+ C
(B} The point of intersection of all the three me- (1 ( 1
nrany ; OA'l‘OB'-LoCl}:[AB.'BC* CA)
(C) The point of intersection of all the three an- (2)( 2
gle bisectors of a triangle. i .
(D) The point of intersection of the perpendicu- (3)(0A + 0B +00) < 5 [AB + BC + CA)
lar bisectors of the sides of a triangle.
The correct match is : (4) None «f thesc

In the given figure, AE = DB, CB= EF and ZARr

(1}1;L : ' g f e = /FED. Then, which of the following is true?
2)4 3
34 3

the bisectors of #B and £C respectively, then,

1 2 X
2 1 ;
(4)1 3 4 2
“.htheMﬁgumAB:-AC.lfBOandCOare A E
\//E i
_ ' c

A
(1) AABC = DEF (2) AABC = EFD
(3) AABC = FED (4) AABC = EDF
54. In the given figure, BE : CA and CF 1 BA such
B C that BE = CF. Then, which of the following is
true?
(1)0B=ocC (2) 0B > oC K
(3) OB < OC (4) None of these
80. In the given figure, AB,= ACand OB = OC. Then, F E
ZABO : ZACO =?
A
B G
(1) AABE = AACF (2) AABE = AAFC
(3) AABE = ACAF (4) AABE= AFAC
55. In the given figure, ADis a median of A ABC and
B : C E is the mid-point of Ap. If BE is joined and
. roduced to meet AC |
P N F, then AF = ?
1M1:1 (2)2:1
3)1:2 (4) None of these A
B1. In AABC, If 2C > 4B, then
p
| Z
B D C
B 1
£ (1) FAC (2) 3;- AC
(1) BC > AC (2)AB> AC &
(B)AB< AC (4) BC < AC 3) S AC () g AC
_—‘,\_\-
—{_EME-290 ) e




e : i
: in the given figure, D is the midpoi

#- ' AB and DF L AC such that ngztg;‘B%DE

which of the fOlleing is true? . eén,

. A
E F
B D C
(1) AB= AC (2) AC = BC
(3) AB = BC (4) None of these

§7. In AABC and ADEF, it is given that AB = DE and
BC = EF. In order that AABC = ADEF, we must

have
/\ A
B CE F
(1) £ZA=«£D (2) 4B = LE
3).£LC=£LF (4) None of these

B8. In AABC and ADEF, it is given that 2B = ZE and
ZC = ZF. In order that AABC = ADEF, we must

— TRIANGLES — =

1 ' .
(1) 3 arlaABQ) (2)  ar(aABO)
1 .
(3) 5 ar(aABQ) @) -,l; ar(AABO)

60. Ir; AABC, £B = 35°, ZC = 65° and the bisector AD
of ZBAC meets BC at D. Then, which of the fol-

lowing is true?
A
° 740
35° 65°
B D C
(1) AD>BD>CD (2) BD > AD > CD

(3) AD>CD>BD (4) None of these
81. In the given figure, AB > AC. Then, which of the
following is true? ’

A

B D C

have (1) AB< AD
D (2) AB = AD
A (3) AB > AD
(4) Cannot be determined
62. If the altitudes from two vertices of a triangle to
i the opposite sides are equal, the the triangle is
| (1) equilateral (2) isosceles
i B CE F (3) scalene (4) right-angled
| @3. In the given figure, BO and COare the bisectors
(1) AB= DF (2) AC= DE of 2B and ZC respectively. If ZA=50°,then ZBOC
(3) BC = EF (4) ZA= LD " - =7
5 C , it is given that D is the midpoint o
% Il;.‘cmgis the midpoint of BD and O is the mid-
potnt of AE.Then, ar(sBOE) = ¥
| A
E
i
et
(o) _
B C
| (1) 130° (2) 100°
B E D C (3) 115° (4) 120°
‘ o —{ EME-291 —



71. In the adjoining figure ZBAC = 60° ang -

|
then, : i
B . dZCs= 30°. 7 B.ﬂd = 0, s . Q
64. In the adjoining figure £B = 7? ano[/_'ABC and AC=Db }
BO and CO are the angle bisectors A
£ ACB. Find the value of ZBOC : ]
(1) 30° (2) 40° 60° i
(3) 120° (4) 130° : b c |
;
C L -
(1) a?= 1P+ B = ety |
@ a2=b+c?-bc  (Ma=b+ap |
65. In the given diagram of AABC, £B = 80°, ZC = _, | "\ adioining figure O_I,g &B s & B iy |
30°. BF and CF are the angle bisectors of ZCBD and AB = ¢, BC = a, AC = b then : |
and ZBCE respectively. Find the value of £BFC : ;
B i
n |
B c a c |
120° |
D : E C b A
(1) 110° (2) 50° © Meswiibe @l wddPong |
(3) 125° (4) 55° B)ct=a?+b?-2ba (AP =a’+bP+2a |
68. Triangle ABC is such that AB = 9 cm, BC = 6cm, | 73. What is the ratio of side and height of an equi-
AC =7.5 cm. Triangle DEF is similar to A ABC. If lateral triangle ? !
EF = 12 cm then DE is : (1)2:1 (2)1:1
(1)6 cm (2) 16 cm
3) 2: :
i, ) 1% s (3) 2:3 (4) V3 : 2
67. In AABC, AB = 5 cm, AC = 7 em. If AD is the | 7% The triangle is formed by Jjoining the mid-points
angle bisector of £A. Then BD : CD is : of the sides AB, BC and CA of AABC and the area :
(1) 25 : 49 (2)49 : 25 ;JII'JAPQR 123 6cm?, then the area of A ABC s :
; . 36 cm 2 2
0. I A A A s e, 01 8 34
. (] — ] el'l
1AB < 78. One side other than the hypotenuse of right ange
(1) AD (2) AB > AD isosceles tri .
(3)AB = AD (4)AB < AD °s triangle is 6 cm. The length of the perpen-
dicular on the hypotenuse from the opposits virtex
6€8. The difference between altitude and base of a right Is : R
angled traiangle is 17 cm and its hypotenuse is (1)6em
2!'5 t::lmh‘fhs;tl is?the sum of the base and altitude (2) 642 cm
of the triangle (84 em
(1)24 cm (2) 31 em 76 (4) 3J2 cm
+ The int,
(3)34 cm (4) can't be determined meet ateg:l?ll‘zf ic:;gf of B and £C of AABC
70. In the triangle ABC, side BC is produced to . (1) 50° tien £Boc '
£ACD = 100° if BC = AC, then 2 ABC s . (3) 100° (2) 160°
A 77. In the figure AABE 4 e
Square ABCD. Fing tl?n el oAl triangle ine
grees : € Value of angle x in de-
B C D
A B
(1) 40° (2) 50° i
1
(8) 80 (4) can't be determined (3) 75° (2) 45°
(4) s0°
—(_EME-292 )—




s8. Inthe given diagram MN

P
ABHBC. Find mZABC :" RmdméLBN:?o:.).

(1)e, 12

2
4 (3) 16, 8 (2) 10, 12
- B, s e (4)8,15
M N . €quilateral triangle ABC, the sid
trisected at D. Find the value of 1’512;32.s ©BC1s
PA CR A
(1) 40° (2) 30°
(3) 35° (4) 55°
79. In the given diagram, equilateral try
surmounts square ABCD. Find the n&ntéEDEDC
resented by x. Where m ZEBC =qg°: ep-
E B D E _C
D, C 9 \n2 7 an3
M N (1) ?AB (2) EA‘B
A
B (3) 3 AB? (4) = AB?
(1)45° 2) 60° : °
(3) 30° 5l 84. ABC is a triangle in which ZA = 90°. AN L BC, AC
=12 d AB = ! d th f th
0. 1n :he adjoining figure m ZCAB = 62°, m ZCBA = arne:as‘:)l:l ERNC and i ;r;IIB l:1n ¢ ratlo ot fhe
76°, m ZADE = 58° and Z DFG = 66° (1) 125 : 44 (2) 25 : 144
Find m £FGE : (3) 144 :25 (4)12:5

A F
/f%\ A%\
B C\sg/E G

85. A vertical stick 15 cm long casts its shadow 10
cm long on the ground. At the same time a flag
pole casts a shadow 60 cm long. Find the height
of the flag pole:

(1) 40 cm
B (2) 45 crn
Find mZFGE : (3) 90 cm
(1) 44° (2) 34° (4) None of these
(3) 36° (4) None of these 86. In the figure AACB~AAPQ.IfBC=8cm, PQ =4
81. In the given figure CE L AB, m Z ACE = 20° and em, AP = 2.8 cm, find CA ;
s B
2 ABD = 50°. Find m £ BDA :
P
A
o Q
(1)8cm (2) 6.5 ecm
(2) 60° (3)5.6cm (4) None of these
(1) 50° (4) 80° 87. In the figure BC || AD. Find the value of x:
82 :?1) tZ:: AABC, BD bisects £ B, and is perpendicu-

the lengths of the sides of the trian-
N G L ed in terms of x and y as shown,

e are express .
ﬁlnd the value of x and y :

(1)9, 10 (2)7.8
(3) 10. 12 (48,9
(EME-293 )
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88. In an equilateral triangle of side 2a, calculate
the length of its altitude :

(1) 2a43 (2) a3
(3) a—? (4) None of these

88. In figure AD is the bisector of #BAC. If BD = 2
cm, CD = 3 cm and AB = 5 cm. Find AC :

A
B D
(1)6cm (2) 7.5 cm
(3) 10 em (4) 15cm

80. In the figure AB| |QR. Find the length of PB :

Ly

A 3cm BL‘K
Q 9cm R
(1)2em (2)3em
(3)2.5cm (4)4 cm

91. In the figure QA and PB are perpendiculars to
AB. If AO = 10 cm, BO = 6 cm and PB = 9 cm.

Find AQ :
P
A O/r],B
Q
(1)8 cm (2) 9cm
(3) 15cm (4) 12cm

92. In the given figure AB = 12 em, AC = 15 cm and
AD = 6 cm. BC || DE, find the length of AE.

R E
A
D
C
(1)6cm (2) 7.5 cm
(3)9 em (4) 10em

— _EME-294 —

of a triangle ABC and O is tp,
98. AD is the T&diﬂt AO = 10 cm. The length of oy

centroid &
is
M4 e
316 (4)8
C is right triangle, right angled at g,
94 Lr:)ﬂﬁ;eb?m the two medians drawn from A

and C respectively. If AC = 5 cm and AD -

—_—

3V5 em, find the length of CE.

E

B D

(1) 25 cm (2)2.5cm
(3) 5cm (4) 42 cm

95. In AABC, AB = 10 cm, BC=12 cm, and AC = 14
cm. Find the length of median AD. If G is the
centroid, find length of GA:

5~ §
[l}gﬁ.*g-ﬁ
(2) 547,447
10 8
@ 73v7
(4) W.gﬁ

96. ZABC is a right angled at A and AD is the alti-

tude to BC. If AB = 7cm and AC = 24 cem. Find
the ratio of AD is to AM if M is the mid-point of

(1) 25:41 (2) 32:41
336

(3) == 625
625 (@) 336

87. Area of AABC = 30 c¢m?. D and E are the mid-
points of BC and AB Teéspectively, Find A (ABDE):
(1) 10 cm? (2) 7.5 cm?

(3) 15 cm? (4) None of these

(2) 16,83.65
(3) 56,90,106 (4) 36.35,74
99. In the figure AD is the external bisector of ZEAC,

intersects BC produced to D.IfAB =12 S =
8cm and BC = 4 ¢m, find CD: e




A
B C D
S RFeen (2) 6 cm
100. In AABC, AB? + AC2 = 2500
' 25 cm, Find BC: cm? and median AD =
(1)25cm (2) 40 em
(8)50 em (4) 48 cm

101. In the given figure, AB = BC and £ BAC = 15°
|7 miommind thesmmotare s

A

D B c

(1) 50 em? (2) 40 cm?
(3) 25 cm? (4) 32 cm?

102. In ABC .G is the centroid, AB =15 cm, BC = 18
cm and AC = 25 cm, Find GD, where D is the
mid-point of BC:

2
(1) 'é‘JéEcm (2) -EJB_ﬁc:m
(3) {:-Jl_g cm (4) None of these
DE 2
103. In the given figure, if 5= =73 and if AE =10 cm,
find AB :
A
E

D 105°

75° 65°
B C
(1) 16cm (2) 12cm
(3) 15cm (4) 18cm

104. Find the maximum area that can be enclosed in
a triangle of perimeter 24 cm:

P TTT T TR

[1] 32 l'!ﬂ'lz [2} IBJ:-_] cm?
) 1643 em? WrTemt
108. In the figure, AD =12
v s cm, AA =
o, Bod RO \B =20 cmand AE =10
A A
E
123*
BAS7®
[ &
(1) 14cm (2) 10em
(3) 8 cm (4) 15ecm
108. What is the ratio of inradius to the circumradius
of a right angled triangle?
(1)1:2 2) 142
(3) 2:5 (4) can't be determined

QUESTIONS ASKED IN PREVIOUS SSC EXAMS

107. In a right-angled triangle ABC, ZB is the right

angleand AC=2 /5 cm. If AB - BC=2 cm then
the value of (cos®A - cos®C) is :

2 3
(1) 5 (2) 5

a8 3
(3) 5 (4) 10
[8SC Graduate Level Tier-I Exam, 2012]

108. AABC and ADEF are similar and their areas be
respectively 64 cm? and 121 em®. If EF = 15.4

cm, BC is:
(1) 12.3cm (2)11.2em
(3)12.1 cm (4)11.0cm

[SSC Graduate Level Tier-I Exam, 2012]

109. If G is the centroid of AABC and AG = BC, then
ZBGC is:
(1) 75° (2) 45°
(3) 90° (4) 680°

[SSC Graduate level Tier-1 Exam, 2012]

110. By decreasing 15° ¢f each angle of a triangle,

the ratios of their angles are 2:3 : 5, The radian
measure of greatest angle is :

lln 2 T
()24 T
n 5n
8) 55 @ 55

[SSC Graduate Level Tier-1 Exam, 20132]
111. D and E are the mid-points of AB and AC of
AABC; BC is produced to any point P: DE. DP

and EP are joined. Then,

i { EME-295 —
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(1) APED = %MBC (2) APED = ABEC
(3) AADE = ABEC (4) ABDE = ABEC
[SSC Graduate Level Tier-1 Exam, 2012]
112. The perimeters of two similar triangles AABC and
APQR are 36cm and 24 cm respectively. 'f PQ =
10 c¢m, then AB is:
(1)25cm (2) 10em
(3) 15em (4) 20 cm
[SSC Graduate Level Tier-I Exam, 2012]
113. If G is the centroid and AD be a median with
length 12 cm of AABC, then the value of AG is
(1)4 cm (2) 8cm
(3) 10 cm (4)6cm
[88C Graduate Level Tier-1 Exam, 2012]
114. ABC is a right-angled triangle. AD is perpendicu-
lar to the hypotenuse BC. If AC = 2 AB, then the

value of BD is
BC BC
(1) — (2) 3
BC BC
@) = @ 5

[SSC Graduate Level Tier-1 Exam, 2012]
115. In a right-angled triangle ABC, AB = 2.5 cm, cos
B = 0.5, ZACB = 90°. The length of side AC, in

cm, is
5
(1)5/3 2) 5V3
5 5
(3 53 4) 53

[SSC Graduate Level Tier-1 Exam, 2012]
116. In A ABC, AD is drawn perpendicular from A on
BC. If AD? = BD. CD, then ZBAC is
(1) 307 (2) 45°
(3) 60° (4) 90°
[SSC Graduate Level Tier-I Exam, 2012]
117. ABC is a triangle. The internal bisector of the
angles ZA, /B and £C intersect the circumcircle
at X, Y and Z respectively. If ZA = 50°, Z/CZY =
30°, then £BYZ, will be

120.

121.

122.

128.

124,

125.

_ 2)3:4
=i (4)4:3
( !’ juate Level Tier-1 Exam, 2012]
f a AABC
d CF be the two medians ol
alﬁi %Ebinthf'“ intersection. Also let EF cut Ag

at 0_ Then ﬁ_o i OG is

: @2)1:2
CHI
.[BBC Graduate Level Tisr-I ¥ram, 2012)

C are two equal chords of a circle, BA

g%ﬁu?ed to any point P and CP, when joined

the circle at T. Then
?;;%T:TP:AB:CA (2)CT: TP=CA: AB
(3)CT:CB=CA:CP (4)CT:CB=CP:CA

[SSC Graduate Level Tier-I Exam, 2012]
The external bisectors of £B and £C of AABC
meet at point P. If ZBAC= 80°, then ZBPC is
(1) 50° (2) 40°
(3) 80° (4) 100°
[SSC Graduate Level Tier-I1 Exam, 2012]
Given that ZABC = 90°, BC is parallel to DE. If
AB = 12, BD = 6 and BC = 10, then the length of
DE is

A

it
B 5
D
(1) 16 (2) 15
(3) 12 (4) 14

[SSC Graduate Level Tier-I Exam, 2012]

“ABC is a triangle with 2¢ =BC and ZABC =

50°. The side BGis produced to D so that gc =
CD - £BAD is

(1) 50°

2) 450
(3) 75° (2) 45

(4) 90°

(1) 45° (2) 55° AGBD s 6 sq. cm, where D is the mid-point of
(3) 35° (4) 30° side BC, then the area of AABC is
[SSC Graduate Level Tier-I Exam, 2012 (1) 18 sq. cm (2) 12 sq. cm
118. In A ABC, P and Q are the middle points of the (3)24 sq. cm (4) 36 sq. cm
sides AB and AC respectively. Ris a point on the [SSC Graduate Level Tier-I Exam, 2013)
gooment PQ such that PR: RQ = 1: 2, If PR = | 136. In any triangle ABC, the base angles at B and C
2cm, then BC = are bisected by BO and €O respectively. Then £
(1)4 cm (2)2 cm BOC/is
(3)12cm (4) 6 cm LA A
[8SC Graduate Level Tier-Il Exam, 2011 Wzt 2 R
110, g‘th:emuo of areas of two similar triangles is (n- A)
: 16, then the ratio 4 ot L]
A tio of their correspon-ding (3) ) (4) i A
[SSC Graduate Level Tier-I Exam, 2013
P —
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127. Two sides of a triangle are of length 4
cm. If the length of the third side is ﬂnm&;g

()a>5
(2)6sasl2
Bla<bé
(4)6<a<l4

[SSC Graduate Level Tier-1 Exam, 2012]

138. In AABC, AD is the median and AD =%Bc.1r

ZBAD = 30°, then measure of ZACB is
(1) 90° (2) 45°
(3)30° (4) 60°
ISSC Graduate Level Tier-1 Exam, 2012]
120. If G is the centroid and AD, BE, CF are three
medians of AABC with area 72 cm?, then the area
of ABDG is :
(1) 12 cm? (2) 16 cm?
(3) 24 cm? {4) 8 cm?
[SSC Graduate Level Tier-I1 Exam, 2012]
130. The three medians AD, BE and CF of AABC in-
tersect at point G. If the area of AABC is 60 sq.cm.
then the area of the quadrilateral BDGF is :
(1) 10 sq.cm (2) 15sq.cm
(3) 20 sq.cm (4) 30 sq.cm
. [S8C Graduate Level Tier-I Exam, 2012]
131. Consider AABD such that ZADE=20"°andCis a
point on BD such that AB = AC and CD = CA.
Then the measure of ZABC is :
(1) 40° (2) 45°
(3) 60° (4) 30°
[SSC Graduate Level Tier-I Exam, 2012]

' 182. InAABC, £ZB=90° £C=45°andDis the mid-

point of AC. If AC = 4J2 units, then BD is

(1) 2J2 units (2) 442 units

(3) = units (4)2 units

[88C CPO SI & Assistant Intelligence Officer
Exam, 2012]

133, In AABC, £B = 60°, £C = 40°. If AD bisects ZBAC
and AE L BC, then ZEAD is

TRIANGLES

138, In A ABC, O is the centroid and AD, BE, CF are
three medians and the area of A AOE = 15 cm?
then area of quadrilateral BDOF is
(1) 20 cm? (2) 30 cm?

(3) 40 cm? (4) 25 cm?
[SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2011]

136. In AABC, AD is the internal bisector of ZA, meet-

ing the side BC at D. If BD = 5 cm, BC = 7.5 cm,

then AB: AC is
(12:1 2)1:2
34:5 43:5

[SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2011]
187. A straight line parallel to the base BC of the tri-
angle ABC intersects AB and AC at the points D
and E respectively. If the area of the AABE be 36
sq.cm, then the area of the AACD is
(1) 18 sq.cm (2) 36 sq.cm
(3) 18 cm (4) 36 cm
[SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2011}

1
138. In AABC, £ZBAC =90° and AB=EBC.Then the

measure of ZACBis :
(1) 80° (2) 30°
(3) 45° (4) 15°
[SSC FCI Assistant Grade-III Exam, 2012]
139, O is the incentre of AABC and ZA = 30° then

ZBOC is
(1) 100° (2) 105°
(3)110° (4) 90°

[SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2011]
140. The points D and E are taken on the sides AB

1 1
amdA(':cnf.r.LABCsu.n':hl;hatAD=-5}!\B,ME=E

AC. If the length of BC is 15 cm, then the length

of DE is :
(1) 10cm (2) 8cm
(3) 6 cm (4) 5cm

[SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2011}

(1) 10° (2) 20° 141. Two medians AD and BE of AABC intersect at G
(3) 40° (4) 80° at right angles. Il AD =9 cm and BE = 6 cm, then
f BD, in cm, is
[S8C CPO SI & Assistant Intelligence Officer the length o
Exam, 2012] (1) 10 {2: 6
4) 3
134. G is the centroid of AABC. If AG = BC. then (3)5 (
£BGC s [8SC (10+2) Higher Secondary Level Data Entry
(1) 90° (2) 30° tor and LDC Exam, 2011]
(3) 60° (4) 120° 142. The in-radius of an equtlateral triangle is of length
[88C CPO 81 & Assistant Intelligence Officer 3 em. Then the length of each of its
Exam, 2012] medians is
_EmE.207 )
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(1) 12cm (@3 <
(4) 9 cm
(3) 4 cm Entry
[SSC (10+2) Higher m"ﬂmc Exam, 3‘1"-12]
fAP: PB=1"°
_pg is parallel to BC
g B
(1) 6cm (8§ e
(3) 12cm nﬂl::::,d pata Entry
I8SC (10+2) Higher S2PPT 4 LpC Exam, 20111
Ope a triangle ABC and Dbe

in-centre of
- :C;o?nl:eog: fhc side BC of AABC, such that OD L

BC. If £BOD = 15°, then £ABC =

et (2) 45°
(3) 150° (4) 90° R,
[SSC (10+2) Higher Secondary Level

tor and LDC Exam, 2011]

t on side ACof AABC.If P, Q. X, Y

i a[:'c!stha:ym;’do-l;lomts of AB, BC, AD and DC respec-

tively, then the ratio of PX and QY is

(1)1:2 (2)1:1
B3)2:1 42:3

[SSC (10+2) Higher Secondary Level Data Entry

Operator and LDC Exam, 2011]

146. ABC is an equilateral triangle. P and Q are two
points on A and ZAc respectively such that

PO || BC -If Pg=>5 cm the area of AAPQ is :

25 25
(1) 7 59-cm (2) /3 54-cm

(3) 3? sq. cm

[SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2011]

147. In a triangle ABC, incentre is O and ZBOC = 110°,
then the measure of ZBAC is :

(1) 20° (2) 40°
(3) 55° (4) 110°
[8SC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2011)
148. The ortho centre of a right angled triangle lies
(4) within the triangle

. (1) outside the triangle

' (2) at the right angular vertex
) (3) on its hypotenuse

[SSC FCI Assistant Grade-III Exam, 2012]

148. The anglcs of a triangle are (x + 5)°, (2x - 3)° and

(3x + 4)°. The value of x is

(4) 253 sq. cm

rernal bisectors of angles /B and ¢

180. 1 e ABC meet at O. If ZBAC = ggs, 'ty
value of ZBOC is o ty
(1) 120° (2) 140°
(3) 110° (4) 130°
[SSC Delhi Police S.1I. Exam, 19,64,
161. In a triangle ABC, AB + BC = 12 cm, pc 13
14 cm and CA + AB = 18 cm. Find the l‘adts,:'
the circle (in cm) which has the same U
as the triangle. Perime,
5 7
1) 5 2 3
9 11
3) 3 (4) 3

152. The lengths of three medians of a triangle 4,
cm, 12 cm and 15 cm. The area (in sq. cm) ofy,

triangle is
(1)24 (2) 72
(3) 48 (4) 144

153. The sum of all interior angles of a regular pg.
gon is twice the sum of all its exterior angle
The number of sides of the polygon is
(1) 10 (2)8
(3) 12 4)6

154. If the incentre of an equilateral triangle lies in

side the triangle and its radius is 3 cm, then th
side of the equilateral triangle is

(1) /3 cm (2) /3 cm

(3) 3/3 cm (4) 6cm

155. Suppose AABC be a right-angled triangle wher
ZA =90° and AD L BC. If A ABC = 40 cm?, AACD
=10 cm? and A¢ =9 cm, then the length of &
is
(1) 12cm (2) 18 cm
(3) 4 cm (4) 6 cm

156. In AABC, D and E are points on AB and AC®
spectively such that DE || BC and DE divides ™

AABC into two parts of equal areas. Then ¥
of AD and BD is

()11 21:V2-1

(3)1:42 (4)1:42 +1 |

157. 11s the incentre of a triangle ABC. If ZABC &
and ZACB = 55°, then the value of £BIC ¥

(1) 130° (2) 120°

(3) 140° (4) 110° 3

[SSC Graduate Level Tier-I1 Exam, l“’"’o«
158. An exterior angle of a regular polygon i 7

(1) 30 (2) 31 sum of all the interior angles is
(3) 29 (4) 28 (1) 360° (2) 480°
lm FCI All’ltlnt Grade-III Exam, 2012! (3} 520° [4) 540°
S raar ans \ o
{ EME-298 ) G
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180. The angle between the -

angles of a triangle is g0o €rmnal bisectorg of -
the triangle 15 CC* PN the third angle of
el (2) 50°

el (4) 8O°

C = gQe.
pendicular to AC, AB = i BN is per-
AN : NC is 6 em, AC = 10 cm, Then
(113:4 2)9:16

[SSC PCI Asstt. Grade-111

Exam

11.1 1.2012 '
181. A circle is inscribed in a square Wh{::: lSiti-.lng)]f
e“gth 0

the diagonal is 12 /5 cm. An equilateral triangle

is inscribed in that circle. Th
of the triangle is e length of the side

(1)4/3 cm (2) 8/3 cm
(3)6./3 cm {4) 11 /3cm
162.The area of an equilateral triangle is 4 /3 sq. cm.
Its perimeter is
(1) 12cm (2) 6 cm
(3) 8 cm (4)3,/3 cm

163.1 is the incentre of A ABC. If ZABC = 60°, ZBCA =
80°, then the ZBIC is
(1) 90° (2) 100°
(3) 110° (4) 120°
164.In A ABC, draw BE 1 AC and CF 1 AB and the
dicular BE and CF intersect at the point
0. If Z BAC = 70°, then the value of £ BOC is
(1) 125° (2) 55°
(3) 150° (4) 110°
[SSC FCI Asstt. Grade-II1 Exam,
11.11.2012 (IInd Sitting)]

188. The ratio of length of each equal side and the
third side of an isosceles triangle is 3: 4. If the

area of the triangle is 18 J/5 square unit, the third
side is
(1) 16 unit

(3) 8 J2 unit (4) 12 unit 2
168. If a, b and c are the sides of a triangle and a* + b
+ & = ab + bc + ca, then the triangle is
(1) right-angled (2) obtuse-angled
(3) equilateral (4) isosceles -
187. If the perimeter of 2 right-angled triangle ll-s; a
and area of the triangle is 84 sq. cm, then
length of the hypotenuse is (in cm)
(1) 25 (2) 50
e [ssC ) Ml]I 12;:“ Entry Operator
10+2) Leve
and I.D‘C Exam, 21.10.2012 (Ist sitting)]

(2) 5 Jio unit

—(EME-299)=

——_2 —1 — —
168.1In a AABC, AB” + AC” = BC® and BC = y2 AB,

then £ABC {s :
(1) 30° (2) 45°
(3] 80'0 (4} 900

168. If the orthocentre and the centroid of a triangle
are the same, then the triangle is :
(1) Scalene (2) Right angled
(3) Equilateral (4) Obtuse angled

170. In triangle PQR, points A, B and C are taken on
PQ. PR and QR respectively such that QC=AC

and CR = CB. If ZQPR = 40°, then ZACB is equal
to:

(1) 140° (2) 40°
(3) 70° (4) 100°
171. The equidistant point from the vertices of a tri-
angle is called its:
(1) Centroid (2) Incentre
(3) Circumcentre (4) Orthocentre

[SSC (10+2) Level Data Entry Operator
and LDC Exam, 21.10.2012 (Iind Sitting)]

172. The ratio of sides of a triangleis 3 : 4 : 5. If area
of the triangle is 72 square unit, then the length
of the smallest side is :

(1) 43 unit (2) 53 unit

(3) 63 unit (4) 33 unit
173. If AABC is similar to ADEF, such that ZA = 47°
and ZE = 63° then £C is equal to :
(1) 40° (2) 70°
(3) 65° (4) 37°
[SSC (10+2) Level Data Entry Operator
and LDC Exam, 21.10.2012 (lind Sitting)]

174. The area of an isosceles triangle is 4 square unit.
If the length of the third side is 2 unit, the length
of each equal side is

(1) 4 unit (2) 2 /3 unit
(3) 17 unit (4) 3/2 unit

175. In AABC, £B = 60° and ZC = 40°. If AD and AE
be respectively the internal bisector of ZA and
perpendicular on BC, then the measure of ZDAE
is
(1) 5° (2) 10°
(3) 40° (4) 60°

176. Internal bisectors of £B and ZC of AABC inter-
sect at O. If ZBOC = 102°, then the value of ZBAC

is
(2) 24°

12°
(1) (4) 60°

(3) 48°
0+2) Level Data Entry Operator
ul:lst{Cl ;uIB. 28.10.2013 (Ist Sitting)}
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177. For a triangle, base isg,/3 cm and two base an-

gles are 30° and 60°. Then height of the triangle |

is
(1) 343 cm (2) 4.5 cm

(3) 43 cm (4) 2,/3 cm

178. If the length of each side of an equilateral trian-
gle is increased by 2 unit, the area is found to be
increased by 3 + /3 square unit. The length of
each side of the triangle is

(1) J3 unit (2) 3 unit

(3) 343 unit (4) 1 +3/3 unit

179. If in a triangle, the circumcentre, incentre, cen-
troid and orthocentre coincide, then the triangle
is
(1) Acute angled (2) Isosceles
(3) Right.angled (4) Equilateral

180. The internal bisectors of ZABC and ZACB of AABC
meet each other at O. If ZBOC =110°, then ZBAC

is equal to
(1) 40° (2) 55°
(3) 90° (4) 110°

181. AC is the diameter of a circumcircle of AABC.
Chord ED is parallel to the diameter AC. If ZCBE
= 50°, then the measure of ZDEC is

(1) 50° (2) 90°
(3) 60° (4) 40°
182. O is the incentre of AABC and #/BOC = 110°. Find
ZBAC.
(1) 40° (2) 45°
(3) 50° (4) 55°

[SSC (10+2) Level Data Entry Operator
and LDC Exam, 28.10.2012 (Ist Sitting)]
183. ABC is a right angled triangle, right angled at C
and p is the length of the perpendicular from C
on AB. If a, b and c are the lengths of the sides
BC, CA and AB respectively, then

1,11 L 3 1
(3) P2 a2 b

184. If AABC is an isosceles triangle with ZC = 90°

and AC =5 cm, then AB is :
(1) 5em (2) 10 cm

(3) 5J2 cm (4) 2.5 cm

188. The length of the two sides forming the right an-
gle of a right-angled triangle are 6 cm and 8 em,
The length of its circum-radius is :

(2) 7 cm

i (4) 10 cm
(3) 6 cm Level Data Entry Opery
an (]
186. In a triangle ABC, £BAC =90 (ﬁ%ﬁf;a Petpen.
. dicular to BC. If AD = 6 cm an om, they
f BC is
the;it;fth (0] (2] -
{[:;; 9cm (4) 13cm

ABC and DEF are similar to eacy,
AB =10 cm, DE = 8 cm. Then the
as of triangles ABC and DEF is
(1)4:5 (2)25: 16
(3)64:125 (4)4:7
[SSC (10+2) Level Data Entry Operator
and LDC Exam, 04.11.2012 (IInd Sitting))

187. Two triangles
other in which
ratio of the are

Ly | 2m| 8@)] 4WM| 503
6.3 7.2) 8. (3) 9.(4) | 10.(3
11. (@) 12. (1) 13. (4) 14. (4) 15. (1)
16.(3) | 17.(3) | 18.(3) | 19.(4) | 20.(1)
21.(1) | 22.(2)| 23.4)| 24.(3)| 25.(3)
26. (2) 27.(2) | 28.(4) 29.(3) | 30.(3)
31.(1) | 32.(1)| 83.(4)| 34.(3)| 35.(4)
36.(1) | 387.(1)| 38.(2)| 89.(3)| 40.(2
41.(2) | 42.(1) | 438.(2)| 44.(1)| 45.(9)
46.(2) | 47.(3) | 48.(2)| 49.(2)| B0.(1)
51.(2) | 52.(2) | 53.(1)| 54.(1)| 55.(2
56. (1) 57.(2) | 58.(3) 59.(4) | 60.(2)
61.(3) | 62.(2) | 63.(3)| 64.(4)| 5.4
66.(3) | 67.(4) | 68.(2) | e9.(2)| 70.(2
71. (2) 72.(1) | 73.(3) 74.(4) | 75.(4)
76. (4) 77.8) | 78.(1)| 79.(1)| s0.2)
81.(2) | 82.(3) | 83.(2)| sga. (3)| 85.(3
86. (3) 87.(4) | 88.(2) 89.(2) | 90.(1)
9L.B) | 92.2) | 93.2)| sa.(1)| os. (4) |
fo1. (5| 021 | e oy | 20 01 | ¥00.61
106. (4) | 107. (2) 103. .} 106, L
111.(1) | 112.(3) | 1 2 {20805 w0, )
TR '?_BT 13.(2) | 114.(2) | 118.3)
N 122- o 118- (3) | 119.(2) | 120.(3) |
= 125:—@ 123. (2) | 124.(4) | 125.4) |
o1 () | 1870 128- (4) | 129.(1) | 130. (3 |
136. (1) | 187, (3) 4.1 ] 135, @)
141.(3) | 142 (q) :aa. o188, | 14061
& 43.(2) | 144.(3) | 145. @

—(EME-300 -
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| gﬂ;@_ 147.12) | 148.(2) | 148.(3) [ 180 @) -0
51.(2) | 182.(2) | 1883. (4) - < ) Is centroid = QM is median and M is mid-
! 154.(2) | 155 point of PR
5.2 | 157.(2) —1 -9 (2) '
w157, | 1550 | 15000 [ oo- o o
61.(3) | 162.(1) | 188. (3 —— QM =PM = —
: (3) | 167.(1) o8| 168, @ <
- ki 1 . -
}E‘i—-—— 68.(2) | 169.(3) | 170, (4) - Centroid divides median in ratio 2 : 1.
171.(3) | 172.(3) | 173.(2) | 174. @ | 178
6.2 | 177. @) - (2) % e 2 _13_13
176- . 178.(1) | 179. (4) “OQ= QM= SXx—=-%
Lidsaba 180. (1) 3 2 3
.IE-EI—EH 182.(1) | 183.(2) | 184. (3) | 188. (1) y
- [188- (4) 187. (2) ~0Q=47cm
6. 3)As /B=2/C
== EXPLANATIONS = — ZABD = ZBCA
In A ABC and A ABD
1. (1) Let AB = a Then, BD=%_ B
¥3 (a’
arABDE) _ 4 \2) 1
arlAABC)  J3 , 4 5 -
—__.a N
4 D
So, the required ratio is 1 : 4. £A = ZA common,
ZABD = /BCA (proved)
2. (1) Median BE in A ABD divides it into two 4, of
el S, .. AABC ~ AABD
AB BC AC
: ar(ABED]—;war{AABD). =30 " BD - AB = BD : BC = AB : AC
Median CE in AACD divides it into two A of [ 7. (2) A
equal area.
1 E D
- ar(ACED) = b ar(AACD).
-, ar(ABED) + ar(ACED) B c
1 1 AAB As BD = EC, ZAEC = /BDA = 90° each
=2 {ar(AABD) + ar(AACD)} = 5 ar (Rase Also ZA = ZA (common)
1 -, ABDA =AAEC
= ar (ABEC) = 5 ar (AABQ). = AB = AC by concept
3. (3) Here, triangles are congruent. But congruent -, Triangle is an isosceles triangle.
triangles are always similar. 8. (3) A
o |
4. (1) As ZBOC =90° - £A . b
ZA + /B + £C = 180°
1 1 B C
= /A =90°- —(£B + £C) a
=) 2 ZA =90 2 (
1 AC
=-IE{AB+AC}=90°—§'J-’-A AB V2.
g b B
Hence, it includes —lé- the sum of the base angles. (By Sine formula ‘Gr " §inB  sinC
8. (2) By Pythagoras theorem, AC _ AB
PR= JPQ" + QR? = V5" +12° = 13 cm. snB  sinC
—( EME-301 =
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AC _sinB

ot -« B =45°
AB sinC g
1
sin 45° \6 75 _\E
=H—=— = Mo
sinC 1 sinC 1

ggmc=715-715 =pstnc=-%=sln30
=C=30°
“ £BAC = 180° - (£B + £C)
= 180° - (45° + 30°) = 105°
9. (4) Clearly A QRO as
QP L QR and PR L QM
and OL LQR

- P s point of intersection of altitudes virtually,
10. (3) As AABC ~ ADEF

~DE=2AB=2x3=6cm
DF=2xAC=2x2.5=5cm
. Perimeter of ADEF
=6+5+4)=15¢em

| Quicker Approach |

Perimeter of AABC
Perimeter of ADEF

= Ratio of correspondings sides

_ (3+2+2.5) 1
" Perimeter of ADEF 2

. AABD=ACDA

1. : In AADB and A CAB

ZADB = ZBAC = 90° each

/B = £B (common)

~ AADB ~ACAB

Hc‘:'e 1. I and III are correct statements.
12. (1) As ADB is a right angled A,

So, AB? = AD? + BD?

= AC? = AD? + BD?

= (AD + DC)? = AD? + BD?

= AD? + DC? + 2AD.DC = AD? + BD?

= BD? - CD? = 2CD.AD . }

o As the line joining the mid-points of any twg

- s{:gles of a triangle is parallel to the third side and

is half of the third side.

[-- AB = AQ)

A

D

#DE= 7AB=2x10=5cm,

B |

— %Bc=BC=2EF=2x3=6¢m-

1
DF='2‘AC#AC=2xDF=2x4=ch.

14. (4)As 2P+ £Q + /R = 180°
=a+3a+b=180°
=4a+b= 180° and - 5a + 3p = 3¢°
Solving above €quations, a = 30° and p = 60°
 £P=30° £Q = 90° ang
ZR =60°,
~APQRis g right-angled triangle,
1B. (1) Consider ABMD and A DLC
as ZBMD = /D] C = 90° each
Also Z/BDM = <DCL corresponding angles

* Perimeter of ADEF = 2 (7.5) “ ABMD ~ ADLC
= 15 cm, BD _ DM
11. (4) L. : In AABD and A CAD «'55=-L—C-—%—IE
as ZADB = ZADC = 90° each
£BAD = ZACD (each = 90° - /DAC) o |
<. AADB ~ ACAD DC Lc 3
IL : In AABD and ACDA DM:LC=1:3
ZADB = ZADC = 90° each 18. (3) In AABC by Pyth
agoras theorem,
<BAD = ZACD = 90° - /DAC (each) AC? = AB? + BC2 W
ﬁl‘ld AD = AD {common) and in APBQ .....
PQ* = PB? + Bge i)
—( EME-303 )
—(EME-302 )— e
e




’f—/—:—__*_—;&*

Adding (1) ana (i),

3 .
AC -I-PQ‘— lABL..BCa}“‘PB“i-BQa
5{5531392] "(an*BC"] ="P1+Pg+p3=£x
= AC? + PQ* = AQ* 4 pcs 2
‘-'Ammld&Pchcﬂghttn - ——— By + Py + P9
17. (3) As We can see that distance bemlgl . Ny
poles = AC. tWeen tops of | 21. (1) As Z1 + £2 + £3 = 180° veunll)
A
1
2 3% o
“t B ¢ F°
Also in x‘hAEC. £2 + £4 = 180° (linear pair)
EC=DC-DE=11-AB=11-6=5cm £3 + £5 = 180° (linear pair)
Also, AE - BD nL2+ L3+ L4 + £5=360°
3AE=12m £4 + /5 =360°- (£2 + £3)
I .AC = AE'i ¥ EC? =360n—[180—£1] ﬁ_om (“
=122 +5% =144 +25 = 13m =13:°1§1 w0
=1 +ZBAC
18. (3) As AAOB ~ ADO o
13) As C 22. (2) By the property of sides of a triangle,
_ AB_AO BO AB_AO 3 _AO
DC~ 0D oC =9Pc oD 2 32 3
ax3.2
= AN = 2—‘—43 cm
10
, AB_BO _3_BO
mt:pc OC 2 3.8
8 " o
3x3.
= BO= ———=h7em PQ + PR> QR vold)
= Requured sum=0A+0B=4.8+5.7=10.5cm QR+ PR>PQ (1)
19. (4) Incentre is the centre of the circle, so it al- and, PQ + QR > PR ()
ways lies inside the triangle. So @R > 7 satisfies case (i)
- QR is greater than 7 cm. _
20. (1) A 23. (4) As DE | | BC, so by basic proportionality the-
g orem.
7 AD _ AE
ﬁ! DB EC
B D C
x 2
Let the side of AABC be x.
O is the point in the interior of AABC. D E
OD. OE, OF are perpendiculars. x2 x-1
s Clesaly B C
ANAB + AOBC + AOAC = AABC "
X X+
| V3 2 LIS
al—xxp3+-l-xXp1+'§x"P2=Tx =%-2 x-1
2 2 axle-1)=(x+2) (x-2)
1 _¥3 2 =x-x=x-4
= x(py + ;1 +Pa) = X el
(EME.203 )

—( EME-303 )—
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24. (3)

mAM = ZAOM = 2 ZACM
mMB = /ZMOB = 2 /MCB
but ZACM = /MCB
= mAM = m MB

BE AB

25. (3) - CE - Ac a8 AE is an .exteﬂor angle bisec-
tor.

Let CE=x, BE=BC+EC=12 +x

- 12 + x .10
x 6

=72 +6x=10x
=x=18cm

26. (2) Circumcentre is the point of intersection of
perpendicular bisectors of sides of the triangle.
Hence it is equidistant from the vertices of the
triangle.

27. (2) AsOP || YZ
= ZPOY = LOYZ
= £ZPYO = ZPOY - OY is angle bisector of /Y.
S PY=PO
As ZXYZ is an acute angle

=12+ 6=10x
=4x=72

.~ /XYZ < 45°
2
& LPOY = ZPYO £45°
%mz =< 45°
& ZYPO > 90°

ence A PYO is isosgeles A but not a right-angled I

triangle.
28. (4) (N It is not possible to have a triangle in which
sum of the two angles is greater than 180°.
(1) In this case, sum of the three angles will be
less than 180°,
(1) and (IV) cases : the sum of the three angles
will be 180°.
(3) The ratio of the areas of two similar triangles

is equal to the ratio of squares of the correspond-
ing altitudes.

Ratio of altitudes = %—i‘- = -g

—(_EME-304 —

: ZEDB =

}T A:cCBB*-C, D and E are concyclic.
l;nAs .sct;ond statement fails in case of equilat.
o cl:ral triangles having different lengths of sides.

false.
Solis true and I Is
82. (1) The line segments joining the mid-points of
. the sides of a triangle form four triangles each of
which is similar to the original triangle.

A

O

B D

Here, A BDF ~ A ABC
Also A DEC, A DEF,
AAFE ~ A ABC
33. (4) The sides of triangle formed will be half of the
sides of the original triangle.
34. (3)In A BOC,
£l + £2 + /BOC = 180°
ZA+ £B+ ZC = 180°

A

B M\ ¢

L. 1
2 éA-I-E ZB + 3 £C =9g°

1
= 3 (A + 214+ 22900

1
= Ll +£2=290°_ —
90 7 <A
Put£l+z:2ln(i)

1
4300 = 130"—[90°--2-‘_{A]. ma+,é_d




L+ 22=.3
£g=90°—£1
[R=90°-.{2-43

So, Agm4R=(90°-(_1]-—[90°-—42-—4£3)

=2 LQ-LR= L2+ £3- 2] From (i)
=£L2+ (L1 + 22)- 21

1
= ZQ-4ZR=2 22 :E{AQ_ARJ:m

36. (l)£1=90°_

1
= O0)° _ —
£2=90 )

k3
> 43

Z4

Now in ABOC
Z1 + 22 + ZBOC = 180°

P
£BOC = 180°

A

o) Q
- (£2+41)

2

o1 .
=1805_[90-— 24 +90° 2/_'3]

1
= LBOC= 7 (£3+£4)

1
= /BOC = '2"

37- (l}‘,‘ A+B+
B+
- (22

B+C

- 8in? T

I

(180°- £A)

: 1
+£3+A4= 180° =3£BOC590°_E ZA

B+C A
c=180° = —— =907

2

A
+uln’-‘% ncoa’-%*-am’i =1

L EAE ane )
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we have 4

E

F

ZACD =421+ 22

ZBAE = Z2 + £3

ZCBF = /3 + /1

ZACD + ZBAE + ZCBF

=Ll + L2+ 42+ 23+23+ 21

=2 (£1 + 22 + £3) =2 (180°) = 360°
38. (3) As A CAB ~ ACED

.CA _CE_CB

“CD DE CD

s AB _CB . 5_l10+2

% DE  CD x 8
8%x9

i e =6

o 12 cm.

40. (2) Since ZABD = ZACE

~ 180°- ZABC = 180°~ ZACB

= /ABC = ZACB

Hence, A ABC is isosceles triangle.
41. (2) In A PQR

Here, QR + 2 = 2PQ

QR =2PQ - 2 weeell)
PR=PQ + 10 weo(i)
= PQ+QR+RP=40 (1)
. P
Q R

Put (i) and (i) in (ii1)
PQ+2PQ-2+PQ+10=40
= 4PQ =320rPQ=8cm.

42. (1) Sides opposite to equal angles are equal.
Here, ZADB = /BAD = 60°
So, AB = BD.




. ' 1 9
43. (2) ZBAL + ZB + 90° = 180° =;AB“+ACE=2AD2+EBC :
= /BAL + /B = 90° 0 : :
= LBAL=90°- /B 2 " 2o
Now in AABC, ZACB + /B + ZA = 180° BC? + AB? = 2BE? + “ A sl
= ZACB + 4B = 180° -90° :
= ZACB + /B =90° i " 24 — AB2 -
= LACB=90°- /B . (i) BC% + AC? = 2CF% + 2 {lih]
44. (1) Let the height and base of first triangle be h, 2 (AB? + BC? + AC?) = 2 (AD? + BE? + CF)
and b, respectively and that of second triangle
hy and b, respectively. L (AB? + BC? + AC?)
Now. * 2 {t“B ‘ 2 ¥ )
Area of first triangle 1 . % (AB? + B2 + AC?) = 4(AD? + RE® .4 K2
Area of second triangle ~ 3 48. (2) Licarly (2) is corvect
& ] L1
—l-blhl " 49. Q) AB > AC=3 LC> /B = ;£C> 4B
= -3_ = EL)(.B_ = i A
2 i b, 4 3
b; 3x3 g9
45. (4) In A GEF and A GCD, we have [
<EFG = ZGDC, (Alternate angles) 3 .G
<EGF = £CGD (Vertically opposite angles) = ZOCB > LOBC =3 OB > OC.
AGEF ~ A GCD 50. (1) Join OA.
.GE_EF_ 5 EF 5x18 A
CG cD 10 18 =FF=—75"*2cm
48. (2) 21 '1" LC, 22 = —1-
= 2 : = 42 ZD 8
Ll + £2 + ZCED = 180°
<. ZCED = 180°- (£1 + £2)
AIso.-.’A+£B+£C+4D=360‘" B C
LA+ ZB+2 (L] + £2) = 360°
ZA+£ZB=360°-2 (£] + £3) InAOAB and a0Ac, we have:
ZA+ /B =2 /CED AB=AC (given), 0B = o¢ (given) and 04 = 0A
47. (3) Let G be the centroid of A ABC. " A04B=A0AC= £ABO = s4co
[ -+ The sum of the Squares of any two sides is - 1[:]- ilrnce the side opposite to a greater angle is
equal to twice the square of half of the third side 2 Cg} :£B
together with the square of the median bisecting = AB> AC
the third side] 52. (2} In A0AB, AOBC anq AOCA , we have:
A
o \
N
e ABz'l'Ach OA + OB)AB. OB+l-‘C‘)HCand(}(:+OA>AC
i 5 ﬁ2(OA+OB+OC]>[Aa+BC+CAJ
2AD? 4 2 (—-BC) '
- 2 w(i) =>(OA+OB+0C)>%MB+ BC + C4)
—_EME-306 )=
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1

AB = DE (proved), CB = EF (gven) ang : ar(AABE) = 3 ar(A ABD) = ar(AABO).

‘_“ AABC = ADEF: Median OB divides AABE into two A of equal
84. (1) In AABE and AACF, we haye: S

1
A -~ ar(ABOE) = —;- ar(A ABE) =5 ar(AABC).
60. (2) In AABC, we have:
F - - £B=35°, £C = 65°

= ZA = 180° - (35° + 65°) = 80°

B C
BE = CF (given), 4BEA = ZCFA = 90°
and ZA= /A
.. AABE = AACF.

88. (2) Let G be the mid-point of FC. Join DC.
In ABCF, D is the mid-point of BC and G is the
mid-point of FC. Let AD be the bisector of ZBAC.
A Then, ZBAD = £ZCAD = 40°
In AABD, £BAD > ZABD
= BD > AD.
F In AACD, ZACD > ZCAD = AD > CD.
E ~ BD > AD > CD.
G 61. (3) AB> AC= ZACB > £LABC.
Exterior ZADB > ZACD
= ZADB > ZACB > ZABC
= ZADB > Z/ABD= AB > AD

B C
s 62. (2) A AABC is given in which BL1 ACand CM L
. DC|| BF= DG EF. AB such that BL = CM. Then, we have to prove

In A ADG, E is the mid-point of AD and EF || DG. that AB = AC.

So, F is the mid-point of AG. In AABL and AACM , we have

. AF=FG=GC BL = CM (given), ZBAL = ZCAM (common),

[+ G is the mid-point of FC] "
L

86. (1) In right ABED and right ACFD, we have: - L

DE = DF (given )

and hyp. BD = hyp.CD /

~. ABED=ACFD

= /B=/C=AC=AB. SR B #
87. (2) For congruence, we must have, £ = _ N
88. (3) For congruence, we must have BC =EF. ‘-{Aﬁlgr,: a(::ia::dggelm AB=AC
89. (4) Median AD divides AABC into two A, of equal prbm——— Y

area. 63. (3) ZA+ /B + ZC=180°

1 = 50° + ZB+ £C=180°
- ar(AABD) = 5 ar(AABC). = ZB+£C=130°
al
Median AE divides AABD into two A of equ . o 1 c=65°
area. B 2
_,’——————\
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TRIANGLES
In AOBC, 25
Z0BC + £OCB + £BOC = 180° ‘ 4
1 1
Pt = = 180°
= 2£B+2/_'C+£BOC e 17)
= 65° + £BOC = 180°
x=24cm
- ° - =31 cm
= /ZBOC =115° Altitude + Basgo_ 21%507 o
70 . 30 CB=180°- -
84. (4) LOBC+/OCB = 5+ 57 =50° 70 i’f?aac + ZABC = 180° - 80° = 100°
. £BOC = 180°-50° = 130° ZABC = 50° ( - £BAC = ZABC)
2
1 2 +c2 -a
68. (4) ZBFC = 909_5 (£A) 71. (2] cos A= 2be [COSlrle mlﬁ)
=90°- = [180°(80°+307)] = 55° 1 _bl+c’-a (--cos 60° = 1/2)
2 = 2 2bc
88. (3) The AABC ~ ADEF 2= +c-be
D 3.3 . .2 S
a*+bt=c- 1 & *
A T (1) w08 Com=trm =g 2ab
g 7.5 =,52=a2+b2+ab
73. (3) AB? = BD? + AD? (Pythagorus theorem)
B 6 c E 12 F B
AB_DE 9 _DE p, N
BC EF 6 12 i
= DE = 18 cm A a e
AB BD 5
— e = — 2
67. 4 AC CD 7 = a2=h2+[5} —y h2=Ea2
(By angle bisector theorem) %
h=— —_=
N S hT R
5 7 74. (4) There are 4 congruent triangles.
A
B D G
68. (2) AB is hypotenuse and AD is perpendicular in ; i
A ABD,
AB > AD B Q C
A Hence.A(ﬁABC}=6x4=24 cm?
ABxBC 6x6
76. (4) BD=""2"""=- _ =
(4) ac = “Tqr-.'iﬁcm
D C A
D
9. EL;!}"‘ + (¢~ 17 = 252 (Using Pythagorus theo-
= 2+ x%-34x+ 289 =625 B :
= 2x%-34x-336=0 1
=,x‘2_,17x:z_168=0 76. [4,£BOC=900+ Em=900+400=130a
= x*-24x+7x-168=0 77. (3) LEAB = LOAB = 60°

= x(x-24) + 17 (x-24) =0

—(_EME-308 )—

ZABD = 45°
. ZAOB = 180° - (60° + 45°) = 75°




- - - -

—
. 73. (]] ZLBN = ZBAC = ZBCA = 70°

—— TRIANGLES

]

+ £ABC=180°-(70° + 70°) = 400 3
1. (1) ZECB = 60° + 90° = 150¢°
l' - [CEB+£EBC=180°_15OU= 30°
' . £BEC =15° (.. /BEC = ZEBCQ)
. /DEC =60°
.. £DEM =60° - 15° = 45°
| §0. (2) ZACB = 42° = /ECD o = a
: . £CED =180° - (58° + 42°) = go°
- = 80° = /F _
: - £FGE =180° - (66° + 80°) = 34° - = FQ=20mm
| 8. HaEEp T 86, (3) BC-AC_AB 8 _AC
-, ZBDA =180° - (70° + 50°) = 60° - @) T AP~ ag = 7°38 = AC=5.6cm
8B T Ty s y=8 A S
x=2y=16 Ox-57=x2-8x+15
83. (2) BD = 2DF = X2-17x+72=0
ABa:ABFz+ma“dADz=DF2+AF2 = 2-8x-9x+72=0
= x(x-8)-9(x-8)=0
= (x-9)(x-8)=0
= x=8o0r9
R EE G 88. (2) h-J—f- slde=§x2a=a~/§
2
BC BC 5
| TR vash e so. () AB_ED
" A volare
__BC?  pe2_BC®  pBc?436BC? -9BC? -
= 36 4 - 36 ol
_28BC%2 _ 7BC? _ 7 ,p2 = AC=75cm
- 36 B R ' AB_PB  3_PB
Apard, AN 2‘5N AO_AQ 10_AQ
84. (3 X Lo, " I AL, 4 -
(3) A(AANB) A= o1. (8) 55=5p = = —AG=15cm
A AB_AD 12 _ 6
92. @ 26" 4AE = 15" aE
5/ | 12 - AE=7.5cm
983. (2) D, is the mid-point of side BC.
B N C Point O is the centroid that divides AD in the
(12)(12) ratio 2 : 1.
NC _ ,__11.—:1_4.5. A
=NB _ OX5 25
13
AB_PQ _ 15_FPO
88. (3) g~ PR = 10 60 0
A B 5 C
s OD=5 cm.
15 84, (1)AC=5cm
35
L ( AD = —i—-CIIl
8] 10
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. AM is the median of a right angled triangle |

96. (3) -
BC _25
e AM="_2_— 2
A
F 24
AE = BE and BD = CD E— M =
AB? = AC? - BC? = 25 - BC? ...{i)
ABXAC _7x24
35 )’ | and AD=""5r"""25
and AB® = AD? - BD? = | 5~ | - BD?
AU 7x24x2_336

AM  25x25 625

45 BC*
Loig (1) [ g7, (2)ABED - ABAC
From equations (i) and (i) B
55
Bc? =55 E D
3
Now, from equation (i) A C
A52=25—%;—2-59 o &b _BD L
" BA AC BC 2
2
Also, CE? = BE? + BC? = -é-AB) +BC? A(ABED) (1)2_' 1
* A(ABAC) \2) 4
_AB? .2 _5,55_60_ ., : A (ABDE) = 7.5 cm?
4 3 3 3 98. (4) Apply Pythagorus theorem.
Note : The sides given in option (4 fi
. CE = ption (4) cannot form
.~ CE= 2/5cm any type of triangle.
95. (4) By apollonius theorem AB
AC 12 8
99. (3) ——=— —_—
& ®) B55=cp = BC+CD CD
(BD = CD)
12 8
= 4+cD cp =CD=8cm
2
& 100. (3) AB? + AC2 = 2[AD”+(§2£] ]
B D i (Appollonius theorem)
A
= ABZ + AC? = 2(AD? + BD?)
100 +196 = 2(AD? + 36)
AD? =
2 113 25cm
~ AD= 4.f7 D
B 50¢ >
AG 2 2 = ¢
Now, since —=— = AG==AD
GD 1 3 BC)?
- AG =-3-K4ﬁ =.§ 7 cm
3 = BC=50cm
F i T e
— —_EME-310 =
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101. (3) AB&C-"- 15°

. ZBCA=15° e

- .ZABC= 1800-{15“.'. 15“, = 150°
éABD=30° {1800_ 1500,

o o AD

sin 30 AB
1549

= 2 4B

= AD=5cm (‘—'AB=10C'H1)

= -;—x10x5= 25 cm?

£ 102. (2) AB? + AC? = 2(AD? + BD?)

A

15cm 25cm

G

B D C
<4+——— 18cm —p

~ 225 + 625 = 2(AD? + 81)

TRIANGLES
105. (1) AADE ~ A ACB (A-A-A property)
AE _AD 10 12
AB  AC = 20 AC
= AC=24c¢m

. EC=AC-AE=24-10=14cm

108. (4) It is value (side) dependent i.e., it is different
for different triangles unlike in equilateral trian-
gle.

107. (2) A

B C
Let BC = x
LAB=x+2

- AB? + BC2= AC2

=(x+2)2+32= (2J§)2

=2x+4x+4+x2=20
=22 +4x-16=0
=x2+2x-8=0
=x2+4x-2x-8=0

= AD? =344 =x(x+4)-2(x+4)=0
= (x-2)(x+4)=0
'—"AD=2J36andGD=-1-AD =x=2=BC
3 ~AB=2+2=4cm
LY 2
. = B
g cos%&—cos*C:%—A—gz-
| 108. (3) ZBDE = 115°
- . ZADE =65°and ZAED = 75° L2 8 123
. AAED ~ AABC 20 20 20 5
DE _AE _ AD AABC _ 64 BC?
* BC  AB AC 108. (2) TDEF ~ 121 EFZ
2 _10 8 _BC_ 8 _BC
3 AB ST EF 11 154
g, A= £ e 8x154 .,
104, (2) For the given perimeter of a triangle the max- = BC= =112 cm
imum area is enclosed by an equilateral triangle.
109. (3) i
s 3a=24cm
= a=8cm
. Area= -—‘{gaz = -?x(a)zﬂeﬁ cm?
G
a a
B 5 c
AG = BC
“ £BGC =90°
—{ EME-311 —




110. (1) 2x + 3x+ 5x= 180° - 45° = 135°

= 10x=135°

185 _27
=X=770 2
.. Largest angle

27 135+30 165°

= 5X+15°—[5X?}+15°= ——'2 = "_2
» 180° = n radian

° 11
S 165° = 165 ll=n —_—

2 180 2 ~ 24

111. (1) A
D E
B C
DE || BC
DE lB(:
T2
.. A BDE = A DEP
2A BDE = A BEC
~ AADE = A BDE

- AABC =4 A ADE
1
- PED = ZAABC

AB_BC _CA AB+BC+CA

112. 3 g "QR " RP = PO+ OR+RP
G288 AB_36
PQ 24 =70 24
36x10
= AB = -
e =15 em
113. (2) A
G
B
) C

2 2
AG = EAD=Ex12=ch

114. (2) C

D
A B
InAABDandMQCODol
ZADC = ZADB =
chD=£ABD=90—£DAB
AC _AB
cD BD
AC _ CD
=AB BD
AC+AB _ CD+BD
=" aAB  BD
E-J_AE:_B_C D=EC—
="AB BD 3
116. (3) A
C B
ZACB = 90°
AB=25
1
cosB=05=—
0.5 2
.-.sinB:,'h_cosz = {1_711.=_J2§
.'.sinBaig—

=AC=ABsinB= 25533 _ 53

4 4

118. (4) &

B.
) Cc

—( EME. 215 )}—
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AB:,,AD’-l-BD”

= AD? + DC? 120, (3) AF = FB
.. AB? + AC? =2 AD2 4 BD2 4 pC2 AE=EC  .FE||BC
«2 BD x CD + BD? + DC2 1
ﬂﬁg::;". BB+ Cop s ot =35  ~A0:0G=2:1
117.8) A 122. (i) ZBPC = 90° - %=90°—40°=50°
z 128.(2) A
B
B \ C
D E
X
BC || DE
£BYX = ZBAX . ZABC = /ADE = 90°
FA ZACB = ZAED
« /BYX = T=259 -~ AABC ~ AADE
AB BC 12 10
LBYZ = ZBCZ “aD"DE —18 DE
.'.ABYZ:E 18 %10
2 =» = 12 =15
ZCBY = £CZY = 30°
ZC = 180° - 50° - 60° = 70°
; IRCL R
2
118.(3) & # B
AC =BC
. A ABC {s isosceles.
Q :. ZABC = £ CAB = 50°
R . ZACB = 180° - 100° = 80°
A ACD is also isosceles.
5 ZCAD = ZCDA
c . ZACB=2/ZCAD
N . 2cAD =32 =40°
s 1] & =
I sy e—T - = ° = 00°
"o 2 RO 2 + ZBAD =50° +40°=
4 cm
gg:pn+ng=2+4=6°m 128.(4) A
Th uncjmmﬂgmcnud-pomtsofmsldeaof
a t:-mnglc is parﬂllel to and half of the third side.
BC =2PQ=2x6=12cm
B C
ding sides .3 g
= ’__ e
119. (2) Ratio of corresponding 16 4 Area of A ABC = 6 x ABGD = 6 x 6 = 36 sq. cm.
ﬁ
- EME-313 =
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128.(1) A

B [ 4
LA+ LB+ LC=n

- -'—(Aa+za+zc)=§ -

2
In A OBC,
ZOBC + ZOCB + ZBOC =1t
LB £C
=73 '3 *4BO0C=
T A T A
L LZBOC=T1 ('2' ‘2—]--.5"'3

127.(4) The sum of any two sides of a triangle is great-
er than third side and their difference is less than

third side.

S a+4>10=a>10-4
=a>6

Again, a-4<10=a< 14
wB<ac<l4

B D C

BD =DC = AD

£ZBAD = 30°

From A ABD,

£BAD = 30°

“ ZABD = ZBAD = 30°

 ZADB = 180° - 2 x 30° = 120°
- ZADC = 180°- 120° = 60°
~AD =DC j

= ZDAC = ZACD =60°

129.(1) A

1
= — x Area ofA ABC
Area of ABDG = g %

- 1x72=12 sq.cm
-6

130.(3) A

Required area = %xso =20 sq.cm

181.(1) A
B s D
£ADB = 20°
AB=AC;:;CD=CA
ZABC =17
=~ ZCAD = 20°

- £ZACD = 180° - 40° = 140°
. ZACB = 180° - 140° = 40°
~ £ABC=  ZACB =40°

132.(1) A
D
X
45°
X C
=2x¢=Ac? =22 = (4/2) = 32
=x3= 16

= X =4 units

. BD = ,fmz_AD2 - ’16—8 - 2J§unﬂs

133.(1) A

(EME-314)—




ZB = 60°: g_fj = 4Q°

ZA=180- 100 = 392

£BAD = ZDAC = 40°
-, From AABE,

AG =BC .. ZBGC =90°

136. (2) A

B D C
Area of quadrilateral BDOF = 2 x 15 = 30 sq.cm.

136. (1) A

B D C

AD is the internal bisector of ZA.

AB_BD _ 5 _5 _,.

AC DC ~75-2 25 :
137.(2) A

D E
B C

ADBC AND AEBC lie on the same base and be-
tween same parallel lines.

= AABC - ADEC = AABC - ABEC
= MDE‘EQ‘\BE:SGBQ.CH";

ZBAE = 180" 60° - g(° = 30° 138.(2) B
LEAD =40-30 = 10°
A
134. (1)
. N |

G ]
A G
B o If AB = x; BC = 2x units

AB 1
sinACB = BC = E = sin30
ZACB = 30°
139.(2) A
0
B c

1
ZBOC=90°+ EZBAC

=90° + 15° = 105°

140.(4)

B

.
BC 3

15
= DE = —3-=50m

AD
AB

JE
|-

DE

4 — I

. ADBC = ABEC

et 318 )
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141.(3) A
G
90°
B D C
AD =9 cm.

ﬂbGD=-;-x9=30m
BE =6 cm

2
=oBG=§"‘5=4CI'n

~ BD= ,’32+42=m=5cm.

142.(4) A

B Cc

In equilateral trlanglé centroid, incentre, ortho-

centre coincide at the same point.

He;ght = inradius

3

. Height = Median =3 x3 =9 cm

143.(2) A .

8c.
=>Ag""

=AC=3A0=9cm

1486.(3)

B

g | BC
ZAPQ = ZABC = 60°
ZAQP = ZACB = 60°

J3
4

2543
4

~.Area of AAPQ = ~— x (PQ)*

X (5)2 =

sqg.cm.

3
4

147.(2) A

S\

2
1

M




A

£BOC =90° 4

A

—_—

= 110=90° 4+

= A=2x20=40p°

148. (2) at the right angular vertey

149. (3) Sum of angles of 5 triangle = 1gqo
LX+O+2Xx-3 +3x44 - 180°
= 6x+6 = 18Q°
= Bx= 180*6.—_ 174°
174
X=—=
= = 29
150. (4) A
B C
£BAC = 80°
L 4B+ ZC =180°-80° = 100°
ZB 20 s
2 2

~ ZOBC + Z0OCB = 50°

& ZBOC = 180° - 50° = 130°
151.(2) AB + BC = 12

BC+CA=14

CA+AB=18

. 2 (AB + BC + CA)

=12+14+18=44

=AB+BC+CA=22

& 2nr =22

=y gx%gxr.—.zz

7

= r=-Ccm
2

152.(2) AG = 6 cm.

BG=—x12 =8 cm.

2
GC ‘-=a—5(15 =10 em.

Area of AABG =
=24 sq. e,

AreaofAABC=3x24=?23q.cm.
(4) Sum of interior angles
=(2n-4) x 9g°

Sum of exterior angles = 360°
[2:1—4})(90":360"3:2

= 2n-4=2x360°+90=8

= 2n-4=8=2n=12=n=6

%xﬁxﬁ

153.

Side
154. = =
(2) In radius = 2J3
Side
= 32__2J§ =Side=3x2,3
=63 cm

155.(2) In As ACD and ABC
ZCDA = ZCAB = 90°
£ZC is common.

s AACD ~ AABC

.

Cc

A B

_ MACD _ AC?
" AABC BC2

L
= 20 BC?

= Bcz=4x92
BC:QxQ:]BCITI

| 186.(2) A

g C

DE | |BC
‘{ADE = ZABC

(EME-317 )=

I




C

o)

£IBC= § 4ABC = 2 = 825°

1 55
== == =275°
ZICB = 2 ZACB 2
.~ ZBIC = 180° - 32.5° - 27.5° = 120°
360
168. (4) Number of sides of polygon= —>-= 5

~ Sum of interior angles
={2n-4) x 90° = (2 x 5 - 4) x 90° = 540°
189. (3) A

) Q
ZABC + ZCBP = 180°
= /B+2 /21 =180°
= 2/1=180°- /B

= L1=90°- =~ /B

i
2

—(EME-318 }——__

—(_EME-318)

In A BOC, s
.¢1+42+ABOC='

1
1 - —(180°- ZA)
- sBOC= 7(B+4C0=73

1
= ZBOC=90°- 3 A

1
= 60°=90"- 5 LA
= ZA=60°
160.(2) A

[

BC = 102 - 62 = J100-36

%AC):BN =24

=5 -;—xll}xBN.—.ﬁq

25 cm
AN=10-32 _50-32 18
5 5 —5‘




164.(4)
ZBAC = 70°
ZABC + ZACB = 110° o)
From £BCF,
1 “CFB + ZFBC + £FCB = 180°
f = ==x12 = 180
S i ! 2 s 120m => ZFBC + £FCB = 90° (1)
From ABCE, '
. 12 ZECB + ZEBC = 90°
.. Radius of circle = — = «-(111)
e="7 =6cm Adding equations (ii) and (i)
AB =2xcm ZEBC + Z/FCB = 180° - 110° = 70°
~ FH = xcm - [-;ABOC = 180°-70° = 110°
. From AOFH, -(4) Stdes = 3x, 3xand 4x
FH Semi perimeter = M:a
cos 30° = — 2
OF _ .
% A= [5x(6x - 3x)6x - 3x)(Bx - 4x)
LR = J5xx2
il X X2x%x2x %X
5 = 2/5x?
6 x/3
= X= - 2 = 3J§ 2J5x2 = lan
= B=9 =px=3
Length of side = g,/3 cm ) .. Third side = 4x=4 x 3 = 12 units
! 166.(3)a*+ P+ *=ab+ bc+ca
' v3 o = 2a? + 2b* + 2¢¢ =2ab+ 2bc +2ca
Sl b =43 = a®-2ab+ P+ P -2bc+E+E-2ca+a=0
= (a-b)* + (b- d* +(c- a*=0
st udxg =a-b=0 =a=b
Te=tom 5 =b-c=0 =b=c
. Perimeter of equilateral triangle i nwl s
=3x14=12cm - L a=h=c
- 183.(3) A 167.(1) A
b
1 (o4
B C B - C
ZABI = Z1BC = 30° a+b+c=56 wafi)
£ZACI = ZICB = 40° 1 84
In ABIC, g
. £BIC = 180° - 30° - 40° = 110°
L
— —{ EME-319 }




= ac= lGBsq.cm.
sP=ad+E
=b=(a+d?-2ac

= b =(56-b-2x168

= pP=3136-112b+ b*-336
= 112b=2800

168.(2) A
O

(>

/N

B Cc

AB? + AC2 = BC?2 = /BAC =90°
= AB? + AC? = 2AB?
= AB? = AC?
= AB=AC
. ZABC = ZACB = 45°
189. (3) In equilateral triangle orthocentre and cen-
troid lie at the same point.

B
D

170.(4)

AC=QC

5 ZQAC=LZCQA=x.

CR=CB

~ £ZCBR=ZCRB=y

~ FromAPQR,

Zx+ Zy+40°= 180

Lx+ Zy= 140°

Again,

ZACQ + ZACB + ZBCR = 180°
=2 180°~-2x+ ZACB + 180°- 2y = 180°
=ZACB=2 (x+y)- 180°
=2 x 140 - 180° = 100°

—(_EME-320 )—

_\-————-

b-mrgcwm\eﬁdMMmcet at a pojp,

ntre. ;
2 4 [M’ = {ﬁ’dz

angl~d triangle.

171.(3) The Hght
called cir

172. (3) Here, (34
- It is a right

1

- 4x =622
.. Area of the triangle =X 3%
ned=Ta= =12

=x=23

. Smallest side =

173.(2)
A Di
Ac E F

AABC ~ ADEF

~ LA=47°=£D
ZB=/E=63° "
- £C = 180°-47°-63° =70

3x= 5J§ units

174.(3) A

I

B D Cc

AB = AC = x units
BD = DC = 1 unit

AD = JABQ—BDz 2 sz—l

1
S SxBCxAD=4

2

1
=3 X2%xJ,2.1 =4
= x2_1 =4
=2x-1=16
=S x=17
= Xx= [17 units

178.(2) A




£A = 180° - 60° £ 40P L'tipo
80

/BAD = —- = 40°

M= lw mb 900 300

s £ZDAE = 40° - 30° = 10°
176.(2) A
102°
B c
A+ LB+ ZC = 180°
LB ZC ZA
— e — .
= 2 2 20° 2
In ABOC,
£ZB ZC o
ZBOC + 2 +? 180
= 102° + 90° - 3 = 180°
ZA
=»—'2— =102°+90°-180°=12°
= /A = 24°
177.(2)

n30e = AS
. = BC
1 AC
= E nag =¢AC=3J§
= 8inB0° ZE
AD

o =—— 3 rs

ﬁmam;ﬁ 4.5 cm
'b._

{1 }
—(_ EME-321 -

178. (1) Side of equilateral triangle = x units.

- Blrop a)aas 5

= {91(4x+4}=3+1!§

— J§x+J§-_~3+J§= J§x=3
= X = /3 units

179.(4) In an equilateral triangle, centroid, incentre
etc lie at the same point.

180. (1) A

B C

In AABC,
ZA+ ZB + ZC=180° .. (1)
In AOBC,
ZOBC + ZBOC + Z0OCB = 180°

£ZB £C

22 prrons X w180
" "5 2

#_4._'%2= 180°-110°= 70°

= /B+£C=140°
s ZA=180°-140° = 40°

181.(4)

ZCBE = 50°

ZBAC + ZBCA =90°
ZABE = 90° - 50° = 40°
+ ZABE = ZACE = 40°
. ZACE = £DEC = 40°




182.(1) A

B ..
In AABC,

ZA+ ZB + £C=180°
In ABOC, £BOC = 110°

B C
T T e o _ o - °
g% 180°-110°=70

=B+ C=140°
. ZBAC = 180° - 140° = 40°

183.(2) A

C : B
BC=a;AC=b
= AB = Jac? 4 BC? = yb? +a®

Area of AABC = %XBCXAC = %ﬂb

1
= —xABxCD
Again, area of A ABC 3

= ab= Ja? +b® xp
On squaring both sides,
a’v? = (a? +b?)p?
_a?+b? 1 a2

1
he

-

o ]
=2 p2 az'az"

=
=3

1
p2 a2b2 pz a2b2
= =

184.(3) A

C
AC=BC=5cm
. aB = JAC? +BC
=Jm - @=5J§cm

BC

ZABC = 90°
AC = Diameter of circle

i
R

+ AC= g2 + 82 = /36 +64 = V100 =10cm

s, Circum-radius =5 cm

186.(4) C

A B

ZBAC = 9Q°

AB = JAD? +BD? = [36+16 =53 cm

AABD and AABC are similar.
_ AB_BD

" BC AB
b2 :AB"::BCXBD
2,2 =52=BCx4
52
==>BC=-1-. =13 cm
187.(2) 245C _AB? 100 25
—_EME-322 ) —_—
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