Unit 6 (Triangles)

Exercise 6.1 Multiple Choice Questions (MCQs)

Question 1:
In figure, if ZBAC =90° and AD_LBC. Then,
A
B
B 5 C
(a) BD.CD = BC? (b) AB.AC = BC? (c) BD.CD=AD?
(d) AB.AC =AD?
Solution:

(c) In AADB and AADC,

8 . D C

£D = £D = 80°
ZDBA = £ZDAC {each equal to 90° -~ < C]

AADB ~ AADC AAA similarity criterion
ot {oy ty ]

e ER s

AD CD
2 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

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

Solution:

(b) We know that, the diagonals of a rhombus are perpendicular bisector of each other.
Given, AC=16cmand BD =12 cm [let]
’ AO =8cm, SO = 6cm



and £AOB =90°
In right angled £ZAOB,

D C
A B
AB? = AO? + OB? - [by Pythagoras theorem]
= AB? = 8 + 6° = 64 + 36=100
AB=10cm
Question 3:
If AABC ~ AEDF and AABC is not similar to ADEF, then which of the following is not true?
(@ BC-EF=AC-FD (b) AB - EF = AC - DE
(c)BC-DE=AB - EF (d)BC-DE=AB - FD
Solution:
{c) Given, AABC ~ AEDF
i 5 AB BC AC
' ED DF EF
E
A
B cC D F
Taking first two terms, we get
AB _BC
ED DF
= AB-DF =ED-BC
or BC - DE = AB- DF
So, option (d) is true.
Taking last two terms, we get
BC _ AC
DF  EF
=5 BC.-EF = AC-DF
So, option (a) is also true.
Taking first and last terms, we get
; AB _ AC
ED EF
= AB-EF =ED. AC
Hence, option (b) is true. ’
Question 4:
Ifin two A PQR A% = £& = F5.then
(a)A PQR~A CAB (b) A PQR ~ A ABC
(c)A CBA ~ A PQR (d) ABCA~APQR
Solution:

(a) Given, in two A ABC and A PQR3E = 5% = 75
which shows that sides of one triangle are proportional to the side of the other triangle, then
their corresponding angles are also equal, so by SSS similarity, triangles are similar.

ie., A CAB ~ A PQR



Question 5:

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

(a) 50° (b) 30° (c) 60° (d) 100°
Solution:
(d) In AAPB and ACPD, LAPB = ZCPD =50° [vertically opposite angles]
AP 8 .
i R st
PD & L
and g:i:ﬁ ...(ii]
CP 25 &
From Egs. (i) and (i)
AP _BP
PD CP
AAPE ~ ADPC [by SAS similarity criterion]
& ZA = £D = 30° [corresponding angles of similar triangles]
In AAPB, LA+ ZB+ LAPB=180° [sum of angles of a triangle = 1807
= 30° + £ZB + 50° =180°
LB = 180° - (50° + 30°) =100°
ie. £ PBA =100°
Question 6:
If in two A DEF and A PQR,4D =£Q and 4R = LE,then which of the following is not true?
PR PQ PQ  RP QR PQ RP - QR
Solution:
(b) Given,in ADEF,£LD =£Q,LR = LE
Q
D
F &2 R
) ADEF —~ AQRP [by AAA similarity criterion]
= LF = £LP [corresponding angles of similar triangies]
BE E0 FE
QP RQ PR
Question 7:
In A ABC and ADEF, £B = LE, LF = £LC and AB = 30E Then, the two triangles are
(a) congruent but not similar (b) similar but not congruent
(c) neither congruent nor similar (d) congruent as well as similar

Solution:



(b) In AABC and ADEF, /B = LE, LF = £C and AB = 3DE
A D

B C E F

We know that, if in two triangles corresponding two angles are same, then they are similar
by AAA similarity criterion. Also, AA8C and ADEF do not satisfy any rule of congruency,
(SAS, ASA, SSS), so both are not congruent.

Question 8:
BC 1 ar(APRQ)
= . "'_:':thﬁﬂ‘——tse ual to
If AABC ~ APQR with R 3 = (ABCA) q
1 1

(@9 (b) 3 © 3 OF
Solution:
(a) Given, AABC ~ APQR an %% = 13

We know that, the ratio of the areas of two similar triangles is equal to square of the ratio
of their corresponding sides.

ar (APRQ) _ @RY _ (gﬁf _ [§]2 285

ar (ABCA) (BCY® \BC 1

1

Question 9:
If AABC ~ADFE, ZA =30°, £LC =50° AB =5cm, AC =8 cm and OF = 7.5 cm. Then, which
of the following is true?

(a) DE =12 cm, £LF =50° (b) DE =12 cm, £F =100°
(c) EF =12 cm, £D = 100° (d) EF = 12 cm, £ZD =30°
Solution:
(b) Given, AABC ~ ADFE, then LA = LD =30°, LC= LE =50°
D
§
&
P
F E
g £B= /ZF =180° - (30° + 50°)=100°
Also, AB=5cm, AC =8cmand DF =7.5cm
AB _AC
DF DE
75 DE
pE=8 xs?.ﬁ =12cm
Hence; DE =12¢cm, £F =100°
Question 10:
If in AABC and ADEF, £& = EL then they will be similar, when
(@) LB=LE (b) LA= LD

(C)4B = LD d) LA= LF



Solution:
(c) Given, in AABC and AEDF,

By converse of basic proportionality theorem,

\AABC ~ AEDF
Then, ZB=7D FA=<ZF
and £LC = £F
Question 11:
ar(AABC) 9
If AABC ~ AQRP, ———~ ==, AB =18 cm and BC = i
ar(APQR) 4 nd BC = 15 ¢m, then PR is
equal to
(a) 10 cm (b) 12 cm (c) Fem (d)8cm
Solution:

(a) Given, A ABC ~A QRP, AB =18cm and BC = 15cm

A Q
&
2
B C R P

15 ecm

We know that, the ratio of area of two similar triangles is equal to the ratio of square of their
corresponding sides.

ar(AABC) _ (BCY
ar(AQRP)  (RPY?
But given, ar(aABC) _ 9 -
¢ ar(APQR) 4 (given}
(15° 9 ‘
= - i A 2 v s =
RPE 4 [+BC =15¢cm, given]
- {RP)Q i 2259x 4 =100
RP =10cm
Question 12:
If S is a point on side PQ of a A PQR such that PS = QS = RS, then
(@) PR- QR =RS? (b) Q5% + RS2 = QR?
(c) PR? + QR? = PQ? (d) PS2 + RS? = PR?

Solution:



(¢) Given, in APQR,

PS =QS =AS ()}
In A PSR, PS =RS [from Eq. (i}]
= L= 22 N ()
Similarly, in A RSQ,
= £3= 24 )
[corresponding angles of equal sides are equal] 2 .
Now, in APQR, sum of angles = 180° ¥ s d
= £P + £Q + £R =180° [using Egs. (i) and (iii)]
=3 L2+ Lad+ A+ £3=180°
= A+ L3+ A+ £3=180°
= 2{L1+ £3)=180°
- 180°

L1+ £3= —— =90°
2

ZR =90
In A PQR, by Pythagoras theorem,
PR® + QR? = PQ?

Exercise 6.2 Very Short Answer Type Questions

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

answer.
Solution:

False

Leta=25cm,b=5cmand c =24 cm

Now, b? + ¢? = (5 + (24Y

=25+ 576 = 601 # (25¥
Hence, given sides do not make a right triangle because it does not satisfy the property of
Pythagoras theorem.

Question 2:

It is given that ADEF ~ ARPQ. Is it true to say that £ZD = ZR and £F = £LP ? Why?

Solution:

False

We know that, if two triangles are similar, then their corresponding angles are equal.
/LD=/R,LE=/Pand LF=Q

Question 3:

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

False

Given, PQ=125cm,PA=5cm,BR=6cmand PB=4cm



Q R

Then, QA=QP-PA =125-5=T7.5¢cm
NG, - PA_S R0 2 . )
AQ 75 75 3
and a2 (i)
BR 6 3
. " PA _PB
From Eqgs. (i) and (ii), Gt Bt
gs. (i) and (i) 30 - BR
By converse of basic proportionality theorem,
AB || QR
Question 4:
In figure, BD and CE intersect each other at the point P. Is APBC ~ APDE? Why?
E

Solution:
True
£BPC = LEPD [vertically opposite angles]
Now. P_S_1 ' D)
; Pg 10 2
P 6 1 .
et — ey Ly R 1]
and = 2, 3 - {1i)
i ¥ PB
F : nd (ii), S LI
rom Egs. (i} and (i) =5~ BF

Since, one angle of APBC is equal to one angle of APDE and the sides including these
angles are proportional, so both triangles are similar.
Hence, APBC ~ APDE, by SAS similarity criterion.

Question 5:

In APQR and AMST, £P =55°, £Q =25°, LM =100° and £S = 25°. Is AQPR ~ ATSM?
Why?

Solution:

False

We know that, the sum of three angles of a triangle is 180°.

In APQR, LP+ LQ+ LR =180°

= 55° + 25° + /R =180°

= LR =180° — (55° + 25°)= 180° — 80° =100°
In ATSM, LT+ LS+ LM =180°

= LT+ £25°+100° = 180°

= LT =180°-(25° +100°)

=180°-125°= 55°



25" ¢ 25°
Q R ) M
In APQR and A TSM, and
LP=LT, LQ=LS,
and LR= /LM
APQR ~ ATSM [since, all corresponding angles are equal]

Hence, A QPR is not similar to ATSM, since correct correspondence isP - T,Q<r—- S and
R M

Question 6:

Is the following statement true? Why? “Two quadrilaterals are similar, if their corresponding
angles are equal”.

Solution:

False

Two quadrilaterals are similar, if their corresponding angles are equal and corresponding
sides must also be proportional.

Question 7:

Two sides and the perimeter of one triangle are respectively three times the corresponding
sides and the perimeter of the other triangle. Are the two triangles similar? Why?

Solution:

True

Here, the corresponding two sides and the perimeters of two triangles are proportional, then
third side of both triangles will also in proportion.

Question 8:

If in two right triangles, one of the acute angles of one triangle is equal to an acute angle of
the other triangle. Can you say

that two triangles will be similar? Why?

Solution:

True

Let two right angled triangles be AABC and APQR.

Question 9:

The ratio of the corresponding altitudes of two similar triangles |si] Is it
correct to say that ratio of their areas is ‘:: ? Why?

Solution:

False

By the property of area of two similar triangles,

Area, \_( Alttude, )
Area, | | Altitude,

2 :
- Area, | (_3_] .. dtitudey _ 9, given
Area & gltitude, 5
= ..?.. * E
25 5

So, given statement is not correct,

Question 10:



D is a point on side QR of APQR such that PD L QR. Will it be correct to say that APQD ~

ARPD? Why?

Solution:

False

In APQD and ARPD,

PD =PD [common side]

£LPDQ = LPDR [each 90°]
P

Q r;? g

Here, no other sides or angles are equal, so we can say that ZPQD is not similar to ARPD.
But, if LP =90°,

then LDPQ = LPRD

[each equal to 90° — £0 and by ASA similarity criterion, APQD ~ARPD]

Question 11:
In figure, if £LD = £C, then it is true that AADE ~ AACB? Why?
A

B8

)

Solution:

True

In AADE and AACB,

LA=LA [common angle]
LD=/LC [given]
AADE ~ AACB [by AAA similarity criterion]

Question 12:

Is it true to say that, if in two triangles, an angle of one triangle is equal to an angle of
another triangle and two sides of one triangle are proportional to the two sides of the other
triangle, then the triangles are similar? Give reason for your answer.

Solution:

False

Because, according to SAS similarity criterion, 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.

Here, one angle and two sides of two triangles are equal but these sides not including equal
angle, so given statement is not correct.

Exercise 6.3 Short Answer Type Questions

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:
Given In A PQR, PRZ - PQ?’=QR?and QM L PR
To prove QM? = PM x MR
Proof Since, PR? - PQ? = QR?
= PR? = PQ? + QR?
P
M
o R

So, APQR is right angled triangle at Q.
In AQMR and A PMQ, LM = 2ZM [each 90°]

ZMQR = £OPM [each equal to 90° ~ £R)

A QMR ~ A PMQ

Now usmg property of area of similar triangles, we get
ar (AQMR) _ QM)
ar(APMQ)  (PM)?

1

. EXRMXQM=(QM12
%x PM » QM (PM)?

=5 QM? = PM x AM

Question 2:

Find the value of x for which DE || AB in given figure.
Solution:
Given, DE || AB
: B0 it
AD BE
x+3 x

3x+19 3x+4
(x+ 3)(3x+ 4)=x(3x+19)
3% + dx + 9x+ 12 = 32° + 19x
19x - 13x =12
Bx =12

x=m=2
6

i

el

Hence, the required value of xis 2.

[by AAA similarity criterion)
&

[+area of triangle = % x base x height]

Hence proved.

[by basic proportionality theorem)]

Question 3:
In figure, if £1 =42 and ANSQ = AMTR, then prove that APTS ~ APRQ.
P
S T
(@]
M Q R N

Solution:



Given ANSQ = AMTR and £1=4£2
To prove APTS ~ APRQ

Proof Since, ANSQ = AMTR
So, SQ= TR D)
Also, L1=42 = PT=PS (i)
[since, sides opposite to equal angles are also equal]
; i PS _PT
From Egs. (i) and (i), G-
iy ST||QR [by convense of basic proportionality theorem)
) Zi=ZPQR
and Z2= £ PRQ
in APTS and APRQ, [commaon angles]
LZP=ZP
£1i=£ZPQR
22 =/ PRQ
APTS ~APRQ [by AAA similarity criterion]

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:
Given PQRS is a trapezium in which PQ || PS and PQ = 3 RS
= R 1
S A
P Q
in APOQ and AROS, £S0R = £Q0P [vertically opposite angles]
£S8RP =/ RPQ [alternate angles]
A POQ ~A ROS [by AAA similarity criterion]
By property of area of similar triangle, ’ s
ar(ASOR) (RS \RS 1 )
i ar (A POQ) _9
ar(ASOR) 1

Hence, the required ratio is 9 :1.

Question 5:
In figure, if AB || DC and AC, PQ intersect each other at the point 0. Prove that OA . CQ =
0C . AP.

A P B

0

D o) C
Solution:

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



Proof In A AOPand A COQ,

Then,

=

Question 6:

£ AOP=2£C0Q [vertically opposite angles]

Z APO=£CQ0
[since, AB)| DC and PQ is transversal, so alternate angles]

A AOP ~A COQ [by AAA similarity criterion]

OA AR [since, corresponding sides are proportional]
oc CcQ

OA-CQ=0C- AP Hence proved.

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

Solution:

Let ABC be an equilateral triangle of side 8 cmi.e., AB = BC = CA = 8 cm. Draw altitude AD
which is perpendicular to BC. Then, D is the mid-point of BC.

Now,
=%
—
=
=

Question 7:

BD=CD=.8C=28=4cm A
2 2
AB? = AD? + BD?

(8 = AD? + (4)°
64 = AD? + 16

AD? = 64 - 16 = 48

[by Pythagoras theorem]

AD = /48 = 4/3 cm. 8 5 C
Hence, altitude of an equilateral triangle is 443 cm.

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

A ABC.
Solution:

Given AB = 4cm, DE = 6cm and EF = 9cm and FD = 12 cm

Also,

.

=

On taking first two terms, we get

Now,

Question 8:

AABC ~ADEF
AB_BC _AC
ED EF DF
E__B_C__AC
6 9 12
4_BC
8 9
BC=429=Gcm
AC=Bxg12—ch

perimeter of A ABC = AB+ BC + AC

=4+ 6+ 8=18cm

In figure, if DE || BC, then find the ratio of ar (A ADE) and ar (DECB).

A

12cm

B

Solution:



Given, DE | BC, DE =6cmand BC =12¢cm

in A ABC and A ADE,
£ ABC = £ ADE [corresponding angle]
L ACB= £ AED [corresponding angle]
and LA=ZA [common sida]
AABC ~AAED [by AAA similarity criterion]
Then, ar (A ADE) _ (DEf
ar (A ABC) (BCY
- 6 =(J_)’
(122 \2
- ar (AADE) [1) o1
ar {A ABC) 2 4

Let ar (A ADE) = k,thenar (A ABC) = 4k
Now, ar (DECB) = ar (ABC) —ar{ADE)= 4k - k= 3k
»~ Required ratic = ar (ADE) 'ar (DECB)=k : 3k=1:3

Question 9:

ABCD is a trapezium in which AB || DC and P,Q are points on AD and BC respectively, such
that PQ || DC, if PD = 18 cm, BQ = 35 cm and QC = 15 cm, find AD.
Solution:
Given, a trapezium ABCD in which AB || DC. P and Q are points on AD and BC, respectively
such that PQ || DC. Thus, AB || PQ || DC.

A B

C
Join BD.
In A ABD, PO|| AB [-PQJ| AB]
. N DP DO .
By basic proportionality theorem, S (i)
InA BDC, oQl| b ! [-PQI| DC]
By basic proportionality theorem, -
BQ _0B8
QC 0D
= 0 (i)
. B8Q 0B
. 5 DP _QC
. (iy and (i), I e
From Egs. (i) and (ii) ™ B
18 15
= e T e
AP 35
- AP = 18X38 _ 4
15
: AD = AP + DP=42 + 18=60¢cm
Question 10:

Corresponding sides of two similar triangles are in the ratio of 2 : 3. If the area of the smaller
triangle is 48 cm?, then find the area of the larger triangle.
Solution:

Given, ratio of corresponding sides of two similar triangles = 2:3 o%
Area of smaller triangle = 48 cm?

By the property of area of two similar triangle,

Ratio of area of both riangles = (Ratio of their corresponding sides)?



|

]

2
9
48% 9

=12 x 9 =108cm?

Ina A PQR, Nis apointon PR, such that QN L PR. If PN . NR = Ql‘a, then prove that

ie ar (smaller triangle) _
o ar( larger triangle )
48
=P
ar(larger triangle) -
= ar {larger triangle} =
Question 11:
/PQR =90°.
Solution:
Given APQR, N is a point on PR, such that QN L PR
and PN-NR = QN2
To prove ZPQR = 90°
Proof We have, PN-NR = QN?
= PN-NR =QN-QN
- PN _QN
’ QN NR
In AQNP and ARNQ, L
QN NR
and ZPNQ = ZRNQ
A QNP ~ ARNQ
Then AQNP and A RNQ are equiangulars.
ie., ZPQN = ZQRN
ZRQON = ZQPN

On adding both sides, we get

ZPON + £ZRQON = ZQRN + ZQPN
= ZPQR = £ZORN + ZQPN

We know that, sum of angles of a triangle = 180°

In APQR, £ZPQR + £QPR + £QRP =180°

ZPQAR + ZQPN + £LQRN =180°
ZPQR + £PQR =180°

2/PQR =180°
180°

y 444

£PQR = 90°

Question 12:

ZPOR = —— = 90°
2

P
N
Q R
[each equal to 80°]
[by SAS similarity criterion]

.. (i)

[+ £QPR = £QPN and £QRP = ZQRN]

[using Eq. (i)}

Hence proved.

Areas of two similar triangles are 36 cn? and 100 cn?. If the length of a side of the larger

triangle is 20 cm. Find the length of the corresponding side of the smaller triangle.

Solution:

Given, area of smaller triangle = 36 cn? and area of larger triangle = 100 cn?

Also, length of a side of the larger triangle = 20 cm

Let length of the corresponding side of the smaller triangle = x cm

By property of area of similar trlangle

ar (larger triangle) _ _ [Side of largertriangle)?

ar (smallertriangle) = Side of smallertriangle®

100_@0° _ .2, @0fx36
= — T i R o
B® 2 100
= xE-M=144
100
a x=+144 =12 cm

Hence, the length of corresponding side of the smaller triangle is 12 cm.



Question 13:

In given figure, if ZACB = £LCDA, AC =8 cm and AD = 3 cm, then find BD.
Solution:

Given, AC =8 cm, AD = 3cm and /ACB = /ZCDA
From figure, LCDA =90°
LACB = LCDA = 90°
C
A ) B

in right angled AADC, AC? = AD? + CD?®
= (8 = (3 + (CDY’
= 64-9=CD?
= CD =55 cm
in ACDB and AADC, £ZBDC = £LADC [each 90°)

£ZDBC = £DCA [each equal to 90° — £ A]
a.ng—»aAAE?C
Then, \ 0 = D
=) CD? = ADx BD

gp=C0  WE5F 55,
AD 3 3

Question 14:

A 15 high tower casts a shadow 24 Long at a certain time and at the same time, a telephone
pole casts a shadow 16 long. Find the height of the telephone pole.

Solution:

Let BC = 15 m be the tower and its shadow AB is 24 m. At that time ZCAB = 8, Again, let
EF = h be a telephone pole and its shadow DE = 16 m. At the same time ZEDF = 8 Here,
AASC and ADEF both are right angled triangles.

¢ F
15cm h
i 8
A Z4m & D T £
In AABC and ADEF, ZCAB = LEDF =0
£B=/E [each 90°]
AABC ~ ADEF {by AAA similarity criterion]
AB BC
Then, e
i 24_15
16 h
ho15%16 10
24

Hence, the height of the telephone pole is 10 m.

Question 15:

Foot of a 10 m long ladder leaning against a vertical wall is 6 m away from the base of the
wall. Find the height of the point on the wall where the top of the ladder reaches.
Solution:



Let AB be a vertical wall and AC = 10 m is a ladder. The top of the ladder reaches to A and
distance of ladder from the base of the wall BC is 6 m.

A
'@6\
8
a Bm B

In right angi;.ad AABC, AC? = AB® + BC? [by Pythagoras theorem]
= . (0P = AB? + (6)°
= 100 = AB® + 36
= AR? =100 - 36 = 64

AB=+64 =8cm

Hence, the height of the point on the wall where the top of the ladder reaches is 8 cm.
Exercise 6.4 Long Answer Type Questions
Question 1:

In given figure, if ZA= £LC, AB=6 cm, BP =15 cm, AP =12 cm and CP = 4 cm, then find
the lengths of PD and CD.

A
P
B \CI b
e
Solution:
Given,ZA = /C, AS =6cm, BP =15cm, AP =12 cm and CP = 4cm
In AAPB and ACPD, LA=LC
[given]
LAPS = LCPD [vertically opposite angles]
AAPD ~ ACPD [by AAA similarity criterion]
4 AP.PB_AB
CP PD CD
- B85
4 PD CD
On taking first two terms, we get
12_18
4 PD
= PD = 1Bnd =5cm
12
On taking first and last term, we get
12_6
4 CD
= cp=8%%_2em
12

Hence, length of PD =5 cm and length of CD =2 cm

Question 2:
It is given that AABC ~ AEDF 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:
Given, AABC ~ AEDF, so the corresponding sides of AASC and AEDF are in the same ratio.



. ED EF DF

B c D F

Also, AB =5cm, AC =7¢cm
DF =15cmand DE =12¢cm
On putting these values in Eq. (i), we get
5 _

L.

12 EF:- 15
On taking-first and second terms, we get

_ 7

12 EF
= eF=1%12 _1680m
On taking first and third terms, we get

5 .8C

12 15
= BC=5:215=6250m

Hence, lengths of the remaining sides of the triangles are EF = 16.8 cm and SC = 625 cm.

Question 3:

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 SC intersects AB at D and AC at E.To prove DE
divides the two sides in the same ratio.

e,
8 6
Construction Join BE, CD and draw EF L ABand DG L AC.
1
—x AD x EF
Proof Here, a{Mbe) 2 [varea of triangle = 3 x base x height]
ar (ABDE) 1 ppx EF 2
2
= fﬂ i)
. DB
1
—x AE x GD ;
similarly, ar(MDE) _ 2 =AE (i)

a(ADEC) 1, pcxGp EC
2

Now, since, ABDE and ADEC lie between the same parallel DE and BC and on the same
base DE.

So, ar (ABDE) = ar {ADEC) . i
From Egs. (i), (i) and {iii),

AD _AE Hence proved.
DB EC

Question 4:



In the given figure, if PQRS is a parallelogram and AB || PS, then prove that OC || SR.

Solution:

Given PQRS is a parallelogram, so PQ || SR and PS || QR. Also, AB || PS

A

8 R

To prove OC || SR
Proof in AOPS and AOAB, PS|| AB
ZP0OS = LAOB
Z0SP = LOBA
AOPS ~AOAB

PS _0OS

Y- RraY:]
QR|| PS || AB
ZQCR = £ACB
ZCRQ = £CBA
ACQR ~ ACAB

Then,
In ACQR and ACAB,

Then,

— | pREatans, - i ey

[common angle]
[corresponding angles]
[by AAA similarity criterion]

ikl

[common angle]
[corresponding angles]

)

[since, PORS is a parallslogram, so PS = QR)]

From Eqgs. (i) and (ii),
. { 0Ss _CR rOB_CB

OB CB 0OS CR
On subtracting from both sides, we get

% —-1= —CE =1
0s CR
s 0B-0S _CB-CR
oS CR
4 BS _BR
0S CR
By converse of basic proportionality theorem,
SR||CC
Question 5:

Hence proved.

A 5m 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 AC be the ladder of length 5 m and BC = 4 m be the height of the wall, which ladder is
placed. If the foot of the ladder is moved 1.6 m towards the wall i.e, AD = 1.6 m, then the

ladder is slide upward i.e. ,CE = x m.
In right angled AABC,



AC? = AB? + BC? [by Pythagoras theorem]
= (5 = (ABF + (47
- ABR? =25-16=0 = AB=3m
DE=AB-AD=3-16=14m

16m D B

in right angled AFBD, ED? = EB? + BD? [by Pythagoras theorem]
= (57 = (EBY + (14)° [+ BD = 14m]
= 25 = (EBY + 196

= (EBY =25-196=2304

= EB =+2304 = 48

Now, EC=EB-BC=48-4=08

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

Question 6:
For going to a city B from city A there is a route via city C such that AC L. CB, AC = 2x 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.
Solution:
Given, AC 1 CB, km,CB =2(x + 7) km and AB = 26 km
On drawing the figure, we get the right angled A ACB right angled at C.
Now, In AACB, by Pythagoras theorem,

- AB?=AC? +BC? B

= (@67 = @xF + {2x + 7))
= 676 = 4x° + 4x° + 49 + 14x) ~
= 676 = 4x° + 4x? + 196 + B6x ,@‘5\ z
= 676 = Bx? + 56x + 196 ' “g
= 8x% + 56x ~ 480=0
On dividing by 8, we get %% +7x-60=0 A m
= x> +12x-5x-60=0 2z km
= x(x+12)-5x+12)=0
= (x+12){x -5)=0
r==-12,x=5
Since, distance cannot be negative.
x5 [ox#-12]
Now, AC =2x =10km _
and BC =2(x + 7)=2(5+ 7)=24km
The distance covered to reach city B fram city A via city C

=AC + BC

=10+ 24

= 34km
Distance covered to reach city B from city A after the construction of the highway

= BA =26km

Hence, the required saved distance is 34 — 26 i.e., 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.



Solution:
Let BC = 18 m be the flag pole and its shadow be AB = 9.6 m. The distance of the top of the
pole, C from the far end i.e., A of the shadow is AC.

C

&

3
A
2 G6m B
In right angled AABC, AC? = AB? + BC? [by Pythagoras theorem]
= AC? = (96 + (18)°

AC%=9216+ 324

= AC? = 41616

AC = /41616 =204m

Hence, the required distance is 20.4 m.

Question 8:

A street light bulb is fixed on a pole 6 m above the level of the street. If a woman of height
1.5 m casts a shadow of 3 m, then find how far she is away from the base of the pole.
Solution:

Let A be the position of the street bulb fixed on a pole AB =6 m and CD = 1.5 m be the
height of a woman and her shadow be ED = 3 m. Let distance between pole and woman be
Xm.

A

+-Bm—+5——x—-—+ B

Here, woman and pole both are standing vertically.

So, CD|} AB

In ACDE and AABE, ZE=ZE [common angle]
LABE = £CDE [each equal to 80°]

ACDE ~ AABE [by AAA similarity criterion]

Then. ED _CD

—

EB AB
3 _15

3+x 6

3x68=15(3+x)
18=15x3+ 152

1.6x =18~ 45

x=—"=98m
1.5

LI

Hence, she is at the distance of 9 m from the base of the pole.

Question 9:
In given figure, ABC is a triangle right angled at B and BD L AC. IfAD=4cmand CD =5
cm, then find BD and AB.



D
o \C
Solution:
Given, AABC in which £B =90°and BD L AC
Also, AD = dcm and CD = 5cm
in AADBand ACDB, £ZADB= £ZCDB [each equal to 90°]
and ZBAD = ZDBC [each egual to 90° - £C ]
ADBA ~ADCB [by AAA similarity criterion]
Then, . Eg = -D-E
DA DB
= DB® =DAx DC
= DB? =4x5
= pB=2J5cm
In right angled ABDC, BC? = BD? + CD? [by Pythagoras theorem)
= BC? =5) + (57
=20+ 25=145
= BC =445=3/5
Again, ADBA ~ ADCB,
e G bB = ..B.i
N Eﬁ' BC
245 _ BA
= 5 35
BA= ——@-’5‘——3@ =6cm

Hence, BD = 2+/5 cm and AB = 6¢cm

Question 10:

In given figure PQR is a right triangle, right angled at Q and QS L PR. If PQ =6 cm and PS
=4 cm, then find QS, RS and QR.

P

a

Solution:

Given, APQR in which £Q =90°, QS L PRand PQ =6 cm, PS =4 cm In ASQP and ASRQ,

Then,

=

£PSQ = £ZRSQ [each equal to 80°]
ZSPQ = £8QR [each equal to 90° — £R]
ASQP ~ ASRQ
sq _sR
PS  SQ
SQ®=PSxSR D)



in right angled APSQ, PQ? = PS? + QS*® [by Pythagoras theorem]

= (6F = (4)* + QS?
= 36=16+ Q5%

= Q5% =36-16=20

QS =20 =2/5¢cm
On putting the value of QS in Eq. (i), we get

2+6)2 =4 xSR
= SR = i:);j =5cm
In right angled AQSR, QR? =QS? + SR?
= QR? = @VB) + (5
= QR? =20+ 25
QR =45 = 3/5cm

Hence QS =2J5em, RS = 5cmand QR = 3V5 cm

Question 11:

In APQR, PD L QR such that D lies on QR, if PQ =a, PR =b, QD = c and DR =d, then
prove that (a + b)(a -b) = (c + d) (c -d).

Solution:

GivenIn APQR,PD 1 QR,PQ=a, PR=b,QD =c and DR =d

To prove (a + b) (a-b) = (c + d)(c-d)

Proof In right angled APDQ,

PQ? = PD? + QD? [by Pythagoras theorem]
= 32 = PDQ + Gg
= PD? = &° - ¢* _ SHU;
p
a b
N
Q = i R
In right angled A PDR, PR? = PD? + DR? [by Pythagoras theorem]
= b? = PD? + g2
= PD? = b? - d* : 5‘5

From Egs. {i) and (i),

e R

a2 -b? =¢? ~¢*

= (a-b)a+ b= -d)ic+d) Hence proved.

U

Question 12:
In a quadrilateral ABCD, LA+ £D = 90°. Prove that
AC? + BD? = AD? + BC2.

Solution:
Given Quadrilateral ABCD, in which LA+ £D = 90°
To prove AC? + BD? = AD? + BC?

Construct Produce AB and CD to meet at E.



Also, join AC and BD.,
Proof In AAED, LA+ £D = 90° [given]
ZLE = 180° - (LA + £D)= 90°

[+ sum of angles of a triangle = 180°]
Then, by Pythagoras theorem,  AD? = AE? 4 DE?
In ABEC, by Pythagoras theorem, BC? = BE? + EF?
On adding both equations, we get

AD? + BC? = AE? + DE? + BE? + CE? )

In AAEC, by Pythagoras theorem,

= AE? + CE®
and in ABED, by Pythagoras theorem,
BD? = BE? + DE?
On adding both equations, we get

\ AC? + BD? = AE? + CE® + BE? + DE? ()
From Egs. (i) and (i),
AC? + BD? = AD? + BC? Hence proved.
Question 13:
In given figure, [ || m and line segments AB, (D and EF are concurrent at
AE  AC (E '
point . Provethat —=—=—.
BF 8D FD
! m
s E S
A D
E \/ F
C/\ B
k3 Y
Solution:
Given /|| m and fine segments AB, CD and EF are concurrent at point P
To prove ;A.E_ o ..Ai...c. - 9..E.-
BF BD FD
Proof In AAPC and ABPD, ZAPC = £BPD [vertically opposite angles]
ZPAC = ZPBD [alternate angles]
- AAPC ~ ABPD [by AAA similarity criterion]
The AP _AC _PC .
n. = Ee—= ()]
PB BD PD
In AAPE and ABPF. LAPE = ZBFF [vertically opposite angles]
LPAE = £PBF [alternate angles]
AAPE ~ ABPF [by AAA similarity criterion]
T AP _AE_PE 0
THE: FB BF PF ,
In APEC and APFD, ZEPC = £LFPD [vertically opposite angles]
ZPCE = #PDF [alternate angles]
& APEC ~ APFD [by AAA similarity.criferion],
h PE PC _EC (i)
Thes PF PD FD |

From Eags. (i), (il) and (i),
AP _AC _AE _PE_EC
PB BD BF PF I:5)
AE _AC _CE Hence proved.

B o

BF BD FD

Question 14:
In figure, PA, QB, RC and SD are all perpendiculars to a line i, AB=6 cm, BC=9cm, CD =



12 cm and SP = 36 cm. Find PQ, QR and RS.
q A
p

S TG T

Solution:
Given, AS=6cm,BC=9cm, CD =12 cm and SP =36 cm
Also, PA, QB, RC and SD are all perpendiculars to line I.
PA QS| SC || SD
By basic proportionality theorem,

’ o _ PQ:QR:RS = AB:BC:CD

=6:9:12
Let PO = 6x,QR = 9x and RS =12x
Since, length of PS = 36km
PQ+QR+AS =36
= Bxr+ 9x +12x=36
27x = 36
N 3 _4
271 3
Now, PQ:GxxSx%:Scm
OR=9x=9x-g=12cm
and RS=12x=12x%=1ﬁcm
Question 15:

0 is the point of intersection of the diagonals AC and BD of a trapezium ABCD with AB || DC.

Through 0, a line segment PQ is drawn parallel to AB meeting AD in P and BC in Q, prove
that PO = QO.

Solution:

Given ABCD is a trapezium. Diagonals AC and BD are intersect at 0.

PQ||AB||DC.
To prove
D &
Proof in AABD and APOD, PO|| AB F-PQ|| AB]
LD = £D {common angle]
ZABD = £POD fcorresponding angles]
AABD ~ APQOD [by AAA similarity criterion]
Tren OP _PD ;
; b M D] )
AB AD !
In AABC and ACQC, 0Q| AB [-0Q|| AB]
LO=.C [common angle]
ZBAC = £Q0C [corresponding angle]
AABC ~ACQC [by AAA similarity criterion]
THaR 3 oQ _Qc

o (i)



it [by basic proportionality theoremy]...(iii)

= [by basic proportionality theorem]...(iv)

Now, in AADC, OP|| DC
' AP _OA
PP OC
In AABC, 0Q|} AB
8 _0A
Qc oOcC
From Egs. (iii} and (iv),
AP BQ
: PD QC
Adding 1 on both sides, we get .
E + 1= TB—Q- +1
PD QC
- AP+ PD _BQ+QC
B PD QC
= 2 = .B.E_
PO QC
= KD_ . Q_C..
AD  BC
i 9—P = %
: AB BC
= . op_0Q
AB AB
T OP =0Q
Question 16:

[from Eqgs. (i) and (i}]
[from Eq. (ii}]
Hence proved.

In figure, line segment DF intersects the side AC of a AABC at the point E such that E is the

mid-point of CA and
LAEF = LAFE. Prove that 25 = EE

oF
B
F
C7 A
D
Solution:

Given AABC, E is the mid-point of CA B&gd .ééfi}_{:'F = LZAFE
To prove =

CD CE
Construction Take a point G on AB such that CG || EF.
Proof Since, E is the mid-point of CA, ‘
CE=AE (i)
In AACG, CG || EF and E is mid-point of CA. )
So, CE=GF (D)
[by mid-point theorem]
Now, in ABCG and ABDF, CGI|| EF
8C _ ?f_;, [by basic proportionality theorem]
ch GF -
BC _ BF -GF BC _BF _,
= — e Ty = I
CD GF cD GF
=b BC +1= BE {from Eq. (if}]
CD CE
o BC+CD _BF _ BD_BF Hence proved.
cD CE CcD CE
Question 17:

Prove that the area of the semi-circle drawn on the hypotenuse of a right angled triangle is

equal to the sum of the areas of the semi-circles drawn on the other two sides of the triangle.

Solution:



Let ABC be a right triangle, right angled at B and AB =y, BC = x.
Three semi-circles are drawn on the sides AB, BC and AC, respectively with diameters AB,
BC and AC, respectively.
Again, let area of circles with diameters AB, BC and AC are respectively A, A, and As.
Toprove A, = A + Ay
Proof In AABC, by Pythagoras theorem,

ACE = AB? + BC?

— =y2+.:c
= AC'=\II'_V2+$C2

We know that, area of a semi-circle with radius, r =

-, Area of semi-circle drawn on AC, Ay = 5 [AC)

o 2
3 yu D -0
Now, area of semi-circle drawn on AB, A, = _;E %3]2
: ny? "
w3 st
an: area of semi-circle drawn on BC, A, -g %_Q g = g(g]
B, .
On adding Egs. (ii) and (i), we get A, + A, = ;2 i E;_
B, [from Eq. ()]
= A+ A, = Ay ° Hence proved.

Question 18:

Prove that the area of the equilateral triangle drawn on the hypotenuse of a right angled
triangle is equal to the sum of the areas of the equilateral triangle drawn on the other two
sides of the triangle.

Solution:

Let a right triangle BAC in which £ZA is right angle and AC =y, AB = x.

Three equilateral triangles AAEC, A AFB and ACBD are drawn on the three sides of AABC.
Again let area of triangles made on AC, AS and BC are Ay, A, and Ag, respectively.

To prove A=A+ A

Proof In ACAB by Pyihagoras theorem,
BC? = AC? + AB?

= BC? = y? + x?
= BC = 1{‘}’2 + x?
We know that, area of an equilateral triangle = ? (Side)?
5. Arati of equilateral AAEC, A, = ir?— (ACY
= &+_f ()
and area of equilateral AAFB, A, = “F (ABY = ? VP + %%)

J':i 2 V3 V3 2

-‘E“(yz*x) *Z—Yz*‘ 4’3

=A+ A [from Egs. (i) and (ii)]

Hence proved.



