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Chapter 6: Triangles

NCERT Exemplar - Class 10 - Maths

Exercise 6.1

Question 1
In figure, if ZBAC =90° and AD_LBC. Then,

(a) BD.CD = BZC? (b) AB.AC = BC? (c) BD.CD=AD? (d) AB.AC =AD?

Solution
c) BD.CD=AD?

Explanation:
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From AADB and AADC,

According to the question, we have,
/D= /D=90°(-AD L BC)

LDBA = LDAC [each angle = 90°- £LC]
Using AAA similarity criteria,

AADB ~ AADC

BD/AD = AD/CD

BD.CD = AD?

Question 2
If the lengths of the diagonals of rhombus are 16 cm and 12 cm. Then, the length of the sides of the
rhombus is

(@) 9 cm (b) 10 cm (c) 8 cm (d) 20 cm
Solution

(b) 10 cm

Explanation:
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We know that,

Arhombus is a simple quadrilateral whose four sides are of same length and diagonals are

perpendicular bisector of each other.

According to the question, we get,

According to the question,

AC =16 cmand BD =12 cm
£LAOB =90°

" AC and BD bisects each other
AO =% AC and BO =% BD
Then, we get,

AO=8cmand BO=6cm
Now, in right angled AAOB,
Using the Pythagoras theorem,
We have,

AB? = AO? + OB?

AB2 =82+ 62 =64+ 36 =100
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“.AB =+v100 =10 cm
We know that the four sides of a rhombus are equal.
Therefore, we get,

one side of rhombus = 10 cm.

Question 3
If AABC ~ AEDF and AABC is not similar to ADEF, then which of the following is not true?

(2) BC - EF = AC - FD (b) AB - EF = AC - DE

(c) BC - DE = AB - EF (d) BC - DE=AB - FD
Solution

(c) BC-DE =AB - EF

Explanation:

We know that,

If sides of one triangle are proportional to the side of the other triangle, and the corresponding angles

are also equal, then the triangles are similar by SSS similarity.

So, AABC ~ AEDF
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Using similarity property,

AB/ED = BC/DF = AC/EF

Taking AB/ED = BC/DF, we get

AB/ED = BC/DF

AB.DF = ED.BC

So, option (d) BC - DE =AB - FD is true
Taking BC/DF = AC/EF, we get

BC/DF = AC/EF

= BC.EF = AC.DF

So, option (a) BC - EF =AC - FD is true
Taking AB/ED = AC/EF, we get,

AB/ED = AC/EF

AB.EF = ED.AC

So, option (b) AB - EF = AC - DE is true.

Question 4

If in two A PQR,ABIQR = BC/PR = CA/PQ, then

(a)A PQR~A CAB (b) A PQR ~ A ABC

(c)A CBA ~ A PQR (d) A BCA ~ A PQR
Solution
(a)A PQR~A CAB

Explanation:
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From AABC and APQR, we have,
AB/QR = BC/PR = CA/PQ

If sides of one triangle are proportional to the side of the other triangle, and their corresponding angles

are also equal, then both the triangles are similar by SSS similarity.
Therefore, we have,

A PQR~A CAB

Question 5
In figure, two line segments AC and BD intersect each other at the point P such that PA=6 cm, PB =3
cm,PC=25cm,PD=5cm, ZAPB =50° and ZCDP = 30°. Then, ZPBA is equal to

(a) 50° (b) 30° (c) 60° (d) 100°
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Solution

(d) 100°

Explanation:

From AAPB and ACPD,

LAPB = LCPD = 50° (since they are vertically opposite angles)
AP/PD = 6/5 ... (i)

Also, BP/CP = 3/2.5

Or BP/CP =6/5 ... (ii)

From equations (i) and (ii),

We get,

AP/PD = BP/CP

So, AAPB ~ ADPC [using SAS similarity criterion]

S LA = LD =30° [since, corresponding angles of similar triangles]
Since, Sum of angles of a triangle = 180°,

In AAPB,

LA+ LB+ LAPB =180°
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So, 30° + £ZB + 50° = 180°
Then, ZB = 180° — (50° + 30°)
/B =180 - 80° = 100°

Therefore, ZPBA = 100°

Exercise 6.2

Question 1
Is the triangle with sides 25 cm, 5 cm and 24 cm a right triangle? Give reason for your answer.

Solution
False
According to the question,

Let us assume that,

A=25cm
B=5cm
C=24cm

Now, Using Pythagoras Theorem,
We have,

AZ = B? + C?

BZ + C? = (5)? + (24)°

B2+ C?=25+576

B2+ C? =601

AZ = 600

600 # 601

A2 £ B2 + C2
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Since the sides does not satisfy the property of Pythagoras theorem, triangle with sides 25cm, 5cm and

24cm is not a right triangle.

Question 2
It is given that ADEF ~ ARPQ. Is it true to say that ZD = ZR and 4ZF = LZP ? Why?

Solution

False

We know that,

Corresponding angles are equal in similar triangles.
So, we get,

LD= /LR

LE=LP

LF=/1Q

Question 3
A and B are respectively the points on the sides PQ and PR of a APQR such that PQ =12.5cm, PA=5
cm, BR=6 cm and PB =4 cm. Is AB || QR? Give reason for your answer.

Solution

True

According to the question,
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125 cm Secm 4 cm

6cm

PQ=12.5cm

PA=5cm

BR=6cm

PB=4cm

Then,
QA=QP-PA=125-5=75cm
So,

PA/AQ = 5/7.5=50/75=2/3 ... (i)
PB/BR =4/6 = 2/3 ... (ii)

Form Equations (i) and (ii).
PA/AQ = PB/BR

We know that, if a line divides any two sides of a triangle in the same ratio, then the line is parallel to
the third side.

Therefore,

AB || QR.

ExameElite - examelite.com Page 10 of 34



ExamElite - Textbook Solutions examelite.com

Question 4
In figure, BD and CE intersect each other at the point P. Is APBC ~ APDE? Why?

B
5cm
F.'
6 cm
C
D

Solution

True

In APBC and APDE,

£BPC = LEPD |[vertically opposite angles]

PB/PD =5/10 =% ... (i)

PC/PE = 6/12 = % ... (ii)

From equation (i) and (ii),

We get,

PB/PD = PC/PE

Since, £LBPC of APBC = LEPD of APDE and the sides including these.
Then, by SAS similarity criteria

APBC ~ APDE
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Question 5
In APQR and AMST, £P =55°, £Q =25°, ZM =100° and 4S = 25°. Is AQPR ~ ATSM? Why?

Solution

We know that,

Sum of the three angles of a triangle = 180°.

55°

250 250 1000,

Then, from APQR,

LP+ £LQ+ LR =180°

55° + 25° + /ZR =180°

So, we get,

/LR =180° - (55° + 25°) = 180°- 80° = 100°
Similarly, from ATSM,

LT+ LS+ LM=180°

LT+ £25°+100° =180°

So, we get,

LT =180°- (£25° + 100°)

LT =180°—-125°=55°
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In APQR and ATSM,

We have,
LP= LT,
£LQ=LS
LR=/LM

Hence, APQR ~ ATSM
Since, all corresponding angles are equal,

AQPR is similar to ATSM,

Question 6
Is the following statement true? Why?

“Two quadrilaterals are similar, if their corresponding angles are equal”.
Solution

False

Two quadrilaterals cannot be similar, if only their corresponding angles are equal

Exercise 6.3

Question 1

In a APQR, PR? - PQ? = QR? and M is a point on side PR such that QM L PR.

Prove that QM2 =PM x MR.
Solution

According to the question,
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In APQR,
PR? = QR? and QM_LPR

Using Pythagoras theorem, we have,
PR? = PQ? + QR?

APQR is right angled triangle at Q.
From AQMR and APMQ, we have,
LM = LM

ZMQR = ZQPM [= 90°-£LR]

So, using the AAA similarity criteria,
We have,

AQMR ~ APMQ

Also, we know that,

Area of triangles = 2 x base x height

So, by property of area of similar triangles,
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ar(AQMR) (QM)’

ar(PMQ)  (PMY

1
ﬂl(iQMR) B EXRM :":QM
ar(PMQ)

%xPMxQM

"

ar(AQMR)  (QM)’

ar(PMQ)  (PM)

QM2 = PM x RM

Hence proved.

Question 2

Find the value of x for which DE||AB in given figure.

A B

3x+ 19 3x+4

X+3 X

Solution

According to the question,
DE || AB
Using basic proportionality theorem,

CD/AD = CE/BE
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- If aline is drawn parallel to one side of a triangle such that it intersects the other sides at distinct

points, then, the other two sides are divided in the same ratio.

Hence, we can conclude that, the line drawn is equal to the third side of the triangle.

X+3 X

— =
X+19 3x+4

(x+3)(Bx+4)=x(3x+19)

3x2 + 4x + 9x + 12 = 3x2 + 19x

19x — 13x =12
6x =12
SLx=12/6=2
A B
3x+19 3x+4
D E
X+ 3 X
C

Question 3

In figure, if £1 =42 and ANSQ = AMTR, then prove that APTS ~ APRQ.
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Solution

According to the question,
ANSQ = AMTR
L1=/L2

Since,

ANSQ = AMTR

So,

SQ=TR ....(>I)

Also,
£1=/,2=PT=PS...(ii)
From Equation (i) and (ii).
PS/SQ = PT/TR

= ST|| QR

By converse of basic proportionality theorem, If a line is drawn parallel to one side of a triangle to

intersect the other sides in distinct points, the other two sides are divided in the same ratio.

.. £1=PQR
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And

L2 =/PRQ

In APTS and APRQ.

£LP = LP [Common angles]
£1=/LPQR (proved)

L2 = LPRQ (proved)

S APTS — APRQ

Hence proved.

Question 4
Diagonals of a trapezium PQRS intersect each other at the point 0, PQ || RS and PQ = 3 RS. Find the
ratio of the areas of A POQ and A ROS.

Solution
According to the question,

PQRS is a trapezium in which PQJ|RS and PQ = 3RS

PQ/RS = 3/1 = 3 ...(i)
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In APOQ and AROS,

LSOR = LQORP |[vertically opposite angles]
LSRP = LRPQ [alternate angles]

. APOQ ~ AROS [by AAA similarity criterion]

By property of area of similar triangle,

ar(SOR ) (RS)
. ar( APOQ) _9

ar(SOR) 1

5

Ar(4POQ) _ (PQ) ={@T 4%]’

RS ) \

Therefore, the required ratio = 9:1.

Question 5

examelite.com

In figure, if AB || DC and AC, PQ intersect each other at the point O. Prove that OA.CQ = 0C.AP.

A B

O/P

Fig. 6.10

Solution

According to the question,

AC and PQ intersect each other at the point O and AB||DC.

From AAOP and ACOQ,
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LAOP = LCOQ [Since they are vertically opposite angles]

LAPO = LCQO [since, AB||DC and PQ is transversal, the angles are alternate angles]

. AAOP ~ ACOQ [using AAA similarity criterion]
Then, since, corresponding sides are proportional
We have,

OA/OC = AP/CQ

OAx CQ=0C x AP

Hence Proved.

Question 6
Find the altitude of an equilateral triangle of side 8 cm.

Solution

Let ABC be an equilateral triangle of side 8 cm

AB = BC = CA =8 cm. (all sides of an equilateral triangle is equal)

A

Draw altitude AD which is perpendicular to BC.

Then, D is the mid-point of BC.

ExameElite - examelite.com
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L BD=CD=1%
BC=8/2=4cm

Now, by Pythagoras theorem
AB? = AD? + BD?

= (8)2 = AD? + (4)?

= 64 = AD? + 16

= AD =48 = 4V3 cm.

Hence, altitude of an equilateral triangle is 4v3 cm.

Question 7

examelite.com

If AABC ~ ADEF, AB =4 cm, DE = 6, EF =9 cm and FD = 12 cm, then find the perimeter of AABC.

Solution

According to the question,
AB =4 cm,
DE=6cm
EF=9cm
FD =12 cm
Also,
AABC ~ ADEF
We have,
AB BC AC
"ED EF DF
_ 3 _BC_AC
6 9 12

By taking first two terms, we have
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And by taking last two terms, we have,

BC AC
9 12
6 AC
9 12
-
AC = 6x12 =S8cm
Now,

Perimeter of AABC = AB + BC + AC
=4+6+8=18cm

Thus, the perimeter of the triangle is 18 cm.

Exercise 6.4

Question 1

examelite.com

In Fig. 6.16, if LZA= LC,AB =6 cm, BP =15 cm, AP = 12 cm and CP = 4 cm, then find the lengths of PD

and CD.

A

Fig. 6.16 C
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Solution

According to the question,

LA=LC,

AB =6 cm, BP =15 cm,

AP =12 cm

CP=4cm

From AAPB and ACPD,

LA=/LC

LAPB = LCPD |[vertically opposite angles]
. By AAA similarity criteria,

AAPD ~ ACPD

Using basic proportionality theorem,

jAP_PB_AB
CP PD CD
12 15 6
= =
4 PD CD

[b}-' basic proportionality theorem]

Considering AP/CP = PB/PD, we get,

12_15

4 PD
15x4 60

PD = - =— = 5¢cm
12 12

Considering, AP/CP = AB/CD

(6x4)
=CD=— " =2¢cm
12

Therefore,

Length of PD =5 cm
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Length of CD =2 cm

Question 2

It is given that A ABC ~ A EDF such that AB =5 cm, AC =7 cm, DF= 15 cm and DE = 12 cm. Find the
lengths of the remaining sides of the triangles.

Solution

According to the question,

AABC ~ AEDF

From property of similar triangle,

We know that, corresponding sides of AABC and AEDF are in the same ratio.
AB/ED = AC/EF = BC/DF ....(i)

According to the question,

AB =5cm, AC =7cm

DF = 15cm and DE = 12cm

Substituting these values in Equation (i), we get,
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12 EF 15
On takang 5/12 = T/EF, we get,
5 7

12 EF
2%7
EF=22*7 _168cm
On taking 5/12 =BC/13, we get,
5 BC
12 15
BC= 21 _ 655 cm
12

Hence, lengths of the remaining sides of the triangles are EF = 16.8 cm and BC = 6.25 cm

Question 3

examelite.com

Prove that if a line is drawn parallel to one side of a triangle to intersect the other two sides, then the

two sides are divided in the same ratio.

Solution

Let a AABC in which a line DE parallel to BC intersects AB at D and AC at E.

To prove DE divides the two sides in the same ratio.

AD/DB = AE/EC
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Construction:

Join BE, CD

Draw EF 1L AB and DG L AC.

We know that,

Area of triangle = %2 x base x height

Then,

1
ar(AADE) 3 ADx EF
ar(ABDE) 1 « DB EF

ar(AADE) _AD

ar(ABDE) DB 0
1

ar(ADEC) 1 re. Gp
2

ar( AADE) =£ i)

ar( ADEC) EC
Since,

ABDE and ADEC lie between the same parallel DE and BC and are on the same base DE.

We have,
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area (ABDE) = area(ADEC) ..... (iii)
From Equation (i), (ii) and (iii),

We get,

AD/DB = AE/EC

Hence proved.

Question 4
In Fig 6.17, if PQRS is a parallelogram and AB||PS, then prove that OC||SR.

A

/s

B R C

Fig. 6.17

Solution

According to the question,
PQRS is a parallelogram,
Therefore, PQ || SR and PS || QR.

Also given, AB || PS.
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To prove:

OC || SR

From AOPS and OAB,

PS||AB

£LPOS = LAOB [common angle]
£LOSP = LOBA [corresponding angles]
AOPS ~ AOAB [by AAA similarity criteria]
Then,

Using basic proportionality theorem,
We get,

PS/AB = OS/OB ...(J)

From ACQR and ACAB,

QR || PS || AB

£LQCR = LACB [common angle]
£LCRQ = LCBA [corresponding angles]

ACQR ~ ACAB
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Then, by basic proportionality theorem

QR _ CR
AB CB
PS CR B
—_—=—..(1n)
AB CB

From Equation (i) and (ii),

0S CR
OB CB
OB CB
0S CR

Subtracting 1 from L.H.S and R.H.S, we get,

08 _,_CB_

0S CR

OB-0S (CB-CR)
0S  CR

BS BR

0S CR

SR || OC [By converse of basic proportionality theorem]

Hence proved.

Question 5

A 5 m long ladder is placed leaning towards a vertical wall such that it reaches the wall at a point 4 m
high. If the foot of the ladder is moved 1.6 m towards the wall, then find the distance by which the top
of the ladder would slide upwards on the wall.

Solution

Let the length of the ladder =AC =5m
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Let the height of the wall on which ladder is placed = BC = 4m.

5m

Em 4m

16m D

From right angled AEBD,

Using the Pythagoras Theorem,
ED? = EB? + BD?

(5)2 = (EB)? + (14)2 [ BD = 1.4]
25 = (EB)? + 1.96

(EB)? = 25 —1.96 = 23.04

EB =+23.04=4.8

Now, we have,
EC=EB-BC=48-4=0.8

Hence, the top of the ladder would slide upwards on the wall by a distance of 0.8 m.

Question 6

For going to a city B from city A, there is a route via city C such that ACLCB, AC =2 x km and CB =2 (x
+ 7) km. It is proposed to construct a 26 km highway which directly connects the two cities A and B.
Find how much distance will be saved in reaching city B from city A after the construction of the
highway.
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Solution

According to the question,
AC_LCB,

AC = 2x km,
CB=2(x+7)kmandAB =26 km
Thus, we get A ACB right angled at C.
Now, from AACB,

Using Pythagoras Theorem,

AB? = AC? + BC?

= (26)* = (2% + {2(x + T)}?

= 676 = 4x% + 4(x% + 196 + 14X)
= 676 = 4x? + 4x% + 196 + 56X

= 676 = 82 + 56X + 196

= 8x% +56x—-480=0

26 km

Dividing the equation by 8, we get,

X2 +7x—60=0
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2(x + 7) km
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x? +12x —5x —60 = 0

X(x +12)-5(x+12)=0

x+12)(x-5)=0

SX=-120rx=5

Since the distance can’'t be negative, we neglect x = -12

S.x=5

Now,

AC = 2x = 10km

BC=2(x+7)=2(5+7)=24km

Thus, the distance covered to city B from city A via city C = AC + BC
AC+BC=10+24

= 34 km

Distance covered to city B from city A after the highway was constructed = BA = 26 km

Therefore, the distance saved = 34 — 26 = 8 km.

Question 7
A flag pole 18 m high casts a shadow 9.6 m long. Find the distance of the top of the pole from the far
end of the shadow.
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Solution

18 m

A 9.6m B

Let MN = 18 m be the flag pole and its shadow be LM = 9.6 m.

The distance of the top of the pole, N from the far end, L of the shadow is LN.
In right angled ALMN,

LN2 = LM? + MN? [by Pythagoras theorem]

= LN2 = (9.6)% + (18)2

= LN? = 9.216 + 324

= LN? = 416.16

“ LN =v416.16 =20.4 m

Hence, the required distance is 20.4 m

To help students master the concepts in the chapter easily, we have offered the free NCERT Exemplar
for Class 10 Maths Chapter 6 — Triangles PDF here, which can be downloaded easily. Also, they can
make use of exemplar books, notes, question papers and 10th Class Maths NCERT Solutions to get a

good grasp of the concepts of each chapter.

Students are advised to check sample papers and previous years’ questions and solve them to get an

idea of questions asked from the chapter Triangles in the Class 10 board exam. Also, practise 10th
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standard Exemplar Solutions for Maths for all chapters. Download BYJU'S — The Learning App and

get personalised video lessons to learn about maths concepts, such as triangles.
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