Solution
TRIANGLES

Class 10 - Mathematics

Section A

(b)5

Explanation:

In AADE and ABC

angle A common

angle D=B angle ( DE || BC then, d = b)
by AA similarity criteria

AADE similar AABC.

AD _ DE

DB BC
2 _ DE

3 7.5
DE=5 cm.

© =
Explanation:
Given: AABC ~ APQR

Therefore,
Perimeter of A ABC' AB

Perimeter of A POR T PQ

— 5 _ AB
T 48 T PQ

PQ _ 6

AB 7
(d) 15 cm
Explanation:

A D
3cm 25cm
C E F
2cm 4 cm

Since, ADEF ~ AABG [Given]
- 4B _BC . 3 _2 ., pE=6cm

-}
=
=
!
-}
=
I

> DF ~ EF DF 4
.". Perimeter of ADEF = DE + EF + FD

=6cm+4cm+5cm=15cm

(b) Statements (ii) is correct.
Explanation:
If a line is drawn parallel to one side of the triangle to intersect the other two sides in distinct points, then the other two sides

are divided in the same ratio.

(d) £B=/P
Explanation:
/4B =/P
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(c) 1.5m

Explanation:
E
B
6m
1.8&m
n
O 45cm A F D

Let AB and AC be the vertical stick and its shadow, respectively.
According to the question:

AB=1.8m

AC=45cm=0.45m

Again, let DE and DF be the pole and its shadow, respectively.
According to the question:

DE=6m

DF =?

Now, in right-angled triangles ABC and DEF, we have:

/BAC = ZEDF = 90°

/ACB = /DFE (Angular elevation of the Sun at the same time)
Therefore, by AA similarity theorem,

we get: AABC~ ADEF

AB _ DE 1.8 _ 6 _ 6x0.45
= C DF = 045 — DF = DF = s = 1.56m

@ (42) :

Explanation:

In right angled AABC, ZA = 90°
AD 1 BC

-.NABD ~ ANABC

A

B C

D
AB _ BD 2 _ i
BC_AB:>AB =BD x BC ... @)

Similarly AACD ~ AABC
DCXBC=AC? ... (ii)
Dividing (ii) by (i)

BDXBC _ AB* _ BD _ AB’
DCxBC ~ AC? DC 402

BD _ AB?
Hence DC ~ ac?
(b)9m
Explanation:
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10.

11.

A D3 ¢
In triangles ABC and DEC,
/A = /D [Each 90°]
/C = /C [Common]
Therefore, AABC ~ ADEC [AA similarity]

AB _ AC
Rk
> 15=73
= AC=12m

Therefore, the distance between the woman and pole is 12 -3=9m

(b) 5.4 cm.
Explanation:

Given: APQR ~ AXYZ
. Perimeter of APQR %

" Perimeter of AXYZ YZ
30 _ 9

18 vz
=YZ =5.4cm

(b) 2 cm

Explanation:

In AABP and ACDP

ZA = ZC (given)

Z/APB = ZCPD (Vert. oppo. angle)

.. AABP ~ ACDP (by AA criteria)
AB _ AP

CD CP
ABXxCP
CDh= ——

AP
_ 6x4 _
=75 2 cm

(d) 2.5 cm

Explanation:

In AABC, AD is the bisector of ZBAC
AB=6cm, AC=5cm, BD=3cm

A

6cm Scm
B 3cm D X ¢
Let DC =x
In AABC
*.~ AD is the bisector of ZA
. AB _ BD 6_3
*AC _3DSC :>55 -

_ 89X9o _ 9 _
=r== = =2.5
.DC=2.5cm
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12.

13.

14.

15.

16.

(a) 80°

Explanation:

Given:

. ANABC ~ ADEF,
/A= /D (by CPST)
/B= /F (by CPST)
/C = /F (by CPST)
And, In AABC,

LA+ /B+ £C =180°
A+ /E+ ZC =180°
55+ 45+ Z/C' =180

100+ £C' =180
ZC =180 —100
=80°

(c) 35 cm
Explanation:

A

B. a

Given: AABC ~ APQR
. Perimeter of AABC ~ AB

" " Perimeter of APQR B PQ
Perimeter of AABC 9.1

25 6.5
= Perimeter of AABC = 35 cm

(@) /B=/D
Explanation:
We know that,

By the SAS similarity criterion, if one angle of a triangle is equal to one angle of another triangle and the sides including

these angles are in the same ratio, then the triangles are similar.
Since the angle formed by AB and BC is /B.

And, the angle formed by DE and DF is ZD.

So, /B = /D By [SAS similarity criterion]

Therefore, the given triangles will be similar when /B = /D.

(d) 5.4 cm
Explanation:

AABC ~ ADEF

. AB _ BC _ AC
‘DE ~ EF _ DF
_ AB+BC+AC _ 30
~ DEfEFtfDF ~_ 18

BC =9cm

9 _ 30 _ 9x18 _ 27
LEFT s o =TS =T
.. EF =5.4cm
(@ BC=CY
Explanation:

In A ABC, XY || BC
Also BY is the bisector /XY C
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17.

18.

19.
20.

B
/XYB=/CYB....(»)

XY||BC

/XY B= /YBC (Alternate angles are equal).......(ii)
/CYB=/YBC

BC=CY

(b) (i) 8.75 m, (ii) 12 m
Explanation:
i. Since, CD || AB [Given]
.. In ARCD and ARBA, we have
/BAR = /RDC [Alternate interior angles]

ZABR = ZRCD
.. ARCD ~ ARBA [By AA similarity]
— BB _ AB
7S i 7.5x1.4
.5 _ AB _ 7.5x1.4 _
= 13- 14 > AB=—"5-=875m

i.e., Distance between the parks through town is 8.75 m.
ii. In right ACRD, we have

(CD)? = (CR)* + (RD)?
= RD?=(1.4)*- (1.2)’=0.52 = RD=0.72 m

Since, ARCD ~ ARBA
. BB _ AR _ 75 _ AR
*RC ~ DR 1.2~ 0.72

= AR= 20 = y5m

i.e., Distance from Park A to Park B through point R=AR+RB=45m+75m=12m

(d) 44 cm

Explanation:

In AABC, DE || BC
AD:DB=3:1, EA=33cm

Let EC = x
-~ In AABC, DE || BC
AD _ AE _, 3 _ 33

DB =~ EC 1 z

:>x:33—3:1.1cm

S AC=AE+EC=33+11=44cm

(d) A is false but R is true.
Explanation:
Similar triangles are not always congruent.
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21.

22.

23.

24.

(a) Both A and R are true and R is the correct explanation of A.
Explanation:

We know that if a line is parallel to one side of a triangle then it divides the other two sides in the same ratio. This is the Basic

Proportionality theorem. So, the Reason is correct.
A
b |e

B C
By Basic Proportionality theorem, we have % = g—g
DB _ EC _ DB EC
= === == +]1===+
ap —ap ~ ap 1T t!
:>DB+AD_EC+AE AB _ AC :>A_D_A_E
AD T AE AD T AE AB T AC

So, the Assertion is correct.

(c) A is true but R is false.
Explanation:
A is true but R is false.

(d) A is false but R is true.

Explanation:
We have,
AD _ AB
DB~ EC
Tx—4 _ 5x—2
3z+4 3z

21x? - 12x = 15x2 + 20x - 6x - 8
6x2 - 26x + 8 =0

3x2-13x +4=0
3x2-12x-x+4=0
3x(x-4)-1(x-4)=0
x-4)Bx-1)=0

X:4,§

So, A is false but R is true.

(b) Both A and R are true but R is not the correct explanation of A.
Explanation:

We know that if a line is parallel to one side of a triangle then it divides the other two sides in the same ratio. This is the Basic

Proportionality theorem.
A
b e

|
B C

So, Reason is correct.

DB =10.8-6.3=4.5cmand AE =9.6 -4 =5.6 cm
AE _ 56 _ 56 _ 7

Now A2 _ 63 _ 63 _ 7 . AB 56 _ 56 _ 1
> DB 4.5 45 5 EC — 4 40 — 5
AD AE

= DB EC
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By Converse of Basic Proportionality theorem, DE||BC
So, Assertion is correct.
But reason (R) is not the correct explanation of assertion (A).

(b) Both A and R are true but R is not the correct explanation of A.
Explanation:
Two similar triangles of equal area are always congruent.

(d) A is false but R is true.

Explanation:

If a line divides any two sides of a triangle in the same ratio then it is parallel to the third side. This is the Converse of the Basic
Proportionality theorem.

So, the Reason is correct.

Now AD _ 57 _ 57 _ 3

’ADB_9.5 95 5
E _ 48 48 _ 3
E s
=~ DB mC

By Converse of Basic Proportionality theorem, DE||BC

So, the Assertion is not correct.

(c) A is true but R is false.
Explanation:
A is true but R is false.

(a) Both A and R are true and R is the correct explanation of A.
Explanation:

Reason is true: [This is Thale's Theorem]

For Assertion

Since, DE || BC by Thale's Theorem
A

n E

B (o
AD _ AE
DB~ EC
DB _ EC
AD ;BAE EC
1+ == _—=

+ AD 1+ AE
AD+DB  AE+EC

AD =~ AE
AB _ AC
AD ~ AE

Assertion is true.

Since, reason gives Assertion.

(b) Both A and R are true but R is not the correct explanation of A.
Explanation:
If a line divides any two sides of a triangle in the same ratio then it is parallel to the third side. This is the Converse of the Basic

Proportionality theorem.
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30.

31.

32.

33.

So, the Reason is correct.

By Basic Proportionality theorem, we have AD _ AB

DB~ EC z—4  3z—19
= 4(3x-19)=8(x-4)
= 12x-76=8x- 32
= 4x=44=x=11cm

4 8

So, Assertion is correct.
But reason (R) is not the correct explanation of assertion (A).

Section B
30
Explanation:
In the given figure, EF II BD and CE is the transversal.
.. ZCAD = ZAEF (Pair of corresponding angles)
= LCAD = 55°
In AABC

ZCAD = ZABC + ZACB (Exterior angle of a triangle is equal to the sum of the two interior opposite angles)

= 55° = LABC + 25°
= LABC =55°-25°=30°

Thus, the measure of ZABC' is 30°

16

Explanation:

According to question it is given that triangles ABC and PQR are similar.
Also, perimeter of AABC = 32 & Perimeter of APQR = 24

Therefore,
Perimeter (AABC) AR
Perimeter (APQR) PQ
32 _ AB
T uT

_ 32x12
ﬁAB——E—

=16 cm

4

Explanation:

According to question it is given that ABC'is a triangle in‘'which DE||BC.
Also, AD =8 cm, AB=15cm, EC=3.5cm

Applying Thales' theorem, we get:

AD _ AE

A5 A0
8

= 157 ABLEC

8 AE

= 157 AB+35

= 8AE + 28 = 15AE

= 7AE =28

= AE=4cm

1.5

Explanation:

Given XY || BC

AX =1cm, XB =3 cm, and BC =6 cm
AB=AX+ XB

=1+3=4cm

In AAXY and AABC

/A= /A [Common]

/AXY = /ABC [Corresponding angles]
Then, AAXY ~ AABC [By AA similarity]

i_)é = )B(—g [Corresponding parts of similar Aare proportional]
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34.

35.

36.

37.

1o

= XY = % =1.5cm

18

Explanation:

According to question It is given that in AABC, AE is the bisector of the ZC AD.

Also, BE=BC+CE =12 +x

CE=x, AB=10,AC=6

Since, We know that, the external bisector of an angle of a triangle divides the opposite side internally in the ratio of the sides
containing the angle.

. BE _ 4B

T CE =~ AC
12+z _ 10
r 6

= 6(12 + x) = 10x

= 72+ 6x=10x

= 4x=72

Sz=12

=18 cm

= CE=18 cm

1.5

Explanation:

According to question it is given that
DE || BC, AB =6 cm and AE = ; AC
In AADE and AABC

/A= /A [Common]

/ADE = ZABC [Corresponding angles]

Then, AADE ~ AABC [By AA similarity]

= % = ﬁ—g [because in similar triangles Corresponding parts of similar /A are proportional]
Lac
AD _ 4 .. _ 1 .
= Lo =5 [ AE = 4ACglven}
AD _ 1
% ~1
= AD =3 =1.5cm
4.5
Explanation:
In A ABC, AD is the bisector of / A.
A
& cm
B 4 cm D 3ecm c

According to question it is given that
BD=4cm,CD=3cmand AB =6 cm
We know that, the bisector of an angle of a triangle divides the opposite side internally in the ratio of the sides containing the

angle.
BD _ AB
DC ; AC

=3=%
=4AC=18

= AC = %cm =4.5cm .

According to question it is given that triangles ABC and PQR are similar.
Also, perimeter of A ABC = 32 & Perimeter of A PQR = 24

Therefore,
Perimeter (NABC)  AB

Perimeter (APQR) PQ
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32 _ AB
j24_ 12

_ 32x12
= AB= S

=16 cm
38. According to question,
it is given that In AABC, LM||CB

Therefore, by Thales' theorem

AM _ AL
= %5 = 40 ..(i)

In AACD, LN||CD

Therefore by Thales theorem
AL _ AN

O T AD e (ii)
From (i) and (ii) we get
AM _ AN
AB T AD
39. We have,
40 = 2 and DEIBC
Therefore, by basic proportionality theorem, we have,
AD _ AE
DB~ EC
Taking reciprocal on both sides, we get
DB _ EC
AD 3AE o
= 2T m

Adding 1 on both sdies, we get

3 _ EC
;s tl="p+1
312 EC+AE

= 2 AFE

= %:%['_'AE+EC:AC]

N §=% [.- AC=18]
_18x2

= AFE= -

= AE-= 1—6 =7.2cm

We are given that,
AL1 BC and CM1AB

i. In AOMA and AOLC
/MOA = /LOC [Vertically opposite angles]
LAMO = ZCLO [Each 90°]

ii. Then, AOMA ~ AOLC [By AA similarity]
. OA _ oM
**0C ~ OL

A

[Corresponding parts of similar /\ are proportional]

41.

B D

AD?=BD x CD
AD _ BD
OLCp T 4D
Therefore, AADC ~ ABDA (by SAS)
or, Z/BAD = Z/ACD;
/DAC = ZDBA (Corresponding angles of similar triangles)
/BAD + ZACD + /DAC + /DBA = 180° [sum of angles of A]

or, 2/BAD + 2/DAC = 180°
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42.

43.

44.

45.

46.

or, /ZBAD + Z/DAC = 90°
Therefore, ZA = 90°

o} =] 3
In APRQ and ASTQ,
/PRQ = /STQ ['." Each 90°]
/PQR= /ZS8QT [..common angle]
So, APRQ ~ ASTQ [By AA similarity criterion]
QR _ QP
QT QS
[since, corresponding sides of similar triangles are proportional]
=QRxQS=QP x QT
Hence proved.
In AABC and AAMP

/ABC = ZAMP ...(i) [Each equal to 90°]
/BAC=/MAP ...(ii) [Common angle]

AABC ~ AAMP (AA similarity criterion)

We have

PQ =1.28 cm, PR = 2.56 cm, PE = 0.18 cm, PF = 0.36 ¢cm
EQ=PQ-PE=1.28-0.18=1.10 cm

and FR = PR - PF = 2,56 - 0.36 = 2.20 cm

Now we can find
PE _ 018 _ 9
EQ 1.10 ~ 55
PF _ 036 _ 9
PR 2.20 ~ 55

=

Therefore, by SSS similarity theorem, AFED — APQR.
40 _ co

Given: The diagonals of a quadrilateral ABCD intersect each other at the point O such that 0 = Do

To prove: ABCD is trapezium.
Construction: Through O draw a line OE||BA intersecting AD at E.

Proof: In ADBA' " OE||BA
A B

~_

D c
. Do _ DE _ CO _ DE
*'BO ~  AE AO ~ AE

.. A0 _ CO (v,
" 56 = Do |Given]

DO _ CO _, A0 _ AE i i
= B0 = 40 = 0 = DB e [Taking reciprocals]
sIn AADC
OE || CD ........... [By converse basic proportionality theorem]
But OE | BA
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47.

48.

49.

BA || CD........[By construction]
The quadrilateral ABCD is a Trapezium.

Section C
D
8 /\
o ¢

A
i. Let OA be x cm
Since it is given that AOAB ~ AOCD

OA _ AB
Therefore, 80— = %D
r o _
= 35 5
g — 8x35
5
=5.6

Hence, OA = 5.6 cm.
ii. Let OD be Y cm
Since it is given that AOAB ~ AOCD

. AB _ OB
**CD ~ OD
— 8 _ 64
5 y
:>y:6.4><5
8
=4

Hence, DO =4 cm
Itis given DE||BC

Applying Thales' theorem, we get:
AD _ AE

BD ~ EC
Tr—4 _ 5x—2

3z+4 3z
= 3x(7x-4)=(5x-2)(3x + 4)

= 21x? - 12x = 15x° + 20x° - 6x - 8

= 21x?-12x = 15x% + 14x - 8

= 6x°-26x+8=0

= 2(3x%-13x+4)=0
=3x2-13x+4=0
=3x2-12xx+4=0
=3x?(x-4)-1(x-4)=0
=(x-4)3x-1)=0
=x-4=00r3x-1=0

= x-4orx= é

Ifx= %, 7X -4 = —g <0; Itis not possible.
Therefore, x = 4

In ARPQ and ARTS,

/R = /R (common)

/P = /RTS (given)

= ARPQ ~ ARTS (AA similarity)
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ol
& - g 4.|'II
- i
i
i
!
3
B D C
It is given that in AABC, D is a point on BC such that g—g = ﬁ—g .

To Prove: AD is the bisector of ZA.
Construction: Produce BA to E such that AE = AC and Join EC.

Proof:BDg—g :A B‘;—g ............................ (given)
= DO T AR s [.AC = AE]
= DA||CE [by the converse of Thales' theorem]
L2="L3 e (i) [alternate interior angle]
and L1 =4 ., (ii) [corresponding angle]
Also, AE = AC
= L3=L4 e (iii)
L1 =/2 [from (i), (ii) and (iii)].

Hence, AD is the bisector of ZA.
. Given: Right triangles AABC' and ADBC are drawn on the same hypotenuse BC on the same side of BC.
Also, AC and BD intersect at P.
We have to show: AP x PC = BP x PD
Now, In ABAP and ACDP, we have
/ZBAP = /CDP = 90°
/BPA = /CPD (vertically opposite angles)

ABAP ~ NCDP [by AA-similarity]
AP _ BP

DP — CP

= AP x CP=BP x DP

= AP x PC = BP x PD

Hence, AP x PC = BP x PD.
. GIVEN A quadrilateral ABCD in which the'diagonal BD bisects /B and ZD.
TO PROVE 42 = 42

CONSTRUCTION Join AC intersecting BD in O.

PROOF We know that the internal bisector of an angle of a triangle divides the opposite side internally in the ratio of the sides
containing the angle.

In AABC, BO is the bisector of /B.
D C

A
A0 _ BA
ocC ~ BC
04 _ AB
= oC — BC vt (@))]
In AADC, DO is the bisector of ZD.
A0 _ DA
B %
= oc T D 2)
From (1) and (2), we get g—g = é—g

. Let AB denoted the vertical pole of length 6m.BC is the shadow of the pole on the ground BC = 4m.
Let DE denote the tower.
EF is shadow of the tower on the ground.
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54.

55.

EF =28 m.

Let the height of the tower be h m.
]

A

Emf
] 4m [+ E 28m F

In AABC and ADEF,

/B=/E ... [Each equal to 90° because pole and tower are standing vertical to the ground]
Z C=/F...[Same elevation]

/ A =/ D" shadows are cast at the same time

.. AABC and ADEF,

/B=/FE..... [Each equal to 90° because pole and tower are standing vertical to the ground.]
/A=/D (.'shadows are cast at the same time)
.. A ABC ~ ADEF ......(AA similarity criterion)

% = % ........... [ -.: corresponding sides of two similar triangles are proportional]
6 _ 4

R 28
= h=28 = p=42
Hence, the height of the tower is 42 m

A

o] R

DE||AQ [Given]

Therefore, by basic proportionality theorem, we have
PE _ PD (1)
BQ = DA e

In A PAR, we have
DF||AR [Given]
Therefore, by basic proportionality theorem, we have

PD _ PF
T = FR el ()]
From (1) and (2), we have
PE _ PF
EQ ~ FR

= EF||QR [By the converse of Basic Proportionality Theorem]
GIVEN: A AABC in which P is the mid-point of BC, Q is the mid-point of BR and, Q is also the mid-point of AP such that BQ
produced meets AC at R.

TO PROVE RA = :CA.

CONSTRUCTION: Draw PS||BR, meeting AC at S.

PROOF: In ABCR, P is the mid-point of BC and PS||BR.
A

B P Cc
.. S is the mid-point of CR.
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56.

57.

= CS=SR...(Q)
In AAPS, Q is the mid-point of AP and QR|| PS.
.". R is the mid-point of AS.
= AR =RS ...(ii)
From (i) and (ii), we get
AR=RS=SC
= AC=AR+RS+SC=3AR
= AR=31AC=3;CA
A

X

B Y ¢
Since XY||AC, we have

/A= /BXY and Z/C = ZBY X (corresponding angles)

NABC ~ NXBY
ar(AABC)  4pg? .
(BXBY) = xpgp —— @)
But, ar(AABC) =2 x ar(AXBY) [Given]
ar(AABC) 9 .
D(AXBY) — 2 s, (ii)
From (i) and (ii), we have
AB® _
XB? )
AB _
= (E) =2
= L=\

= AB=/2(XB)
= AB=/2(AB - AX)
= 124X =(v/2-1)AB
ax _ WD B )
AB V2 V2 2
or AX:AB=(2—-+/2):2.
Section D
i. Figures A and C are similar.
ii. Only Figure C is congruent.

iii. All congruent figures are similar but all similar figures are not congruent.

For example, a pair of triangles that are similar by the A.A.A. test of similarity are not congruent pairs of triangles since the

exact lengths of the sides are unknown.
In AABC and ADEF,

ZA = /D =50°

/B=/E=75°

and /C = /F = 55°

Hence, AABC ~ ADEF but they are not congruent.

B C E F
OR
The length of corresponding sides must be equal.
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58.

59.

60.

ii.

1il.

ii.

il

P
A
4
B
[+ 25 Q
R 11.3

Let AB be a wall and PQ is a tree

BC and QR are their shadow respectively at 3 p.m.
.. AABC ~ APQR

. AB _ BC

“7q = R
4 _ 25

PQ ~ 113

25x PQ=4x 113

PQ =18.08

.. height of tree = 18.08 feet
0

Right triangle

OR

Zero

20 S

AABC ~ ADEC

20 — z

30 100—zx
2000 - 20x = 30x
2000 = 50x
x=40m

AA

60 metres

OR
AD=AC+CD

— /202 + 40% 4+ \/60% + 30°

— /400 + 1600 + /3600 + 900
— /2000 + /4500

= 20,/5 + 30/5

= 50/5m
A

4.5m Cc

B D
Distance covered in 2 sec =2 m
length of shadow = 1 m

Total distance from base =2 + 1 = 3m
1 height of Rohan

3 4.5

CONTACT:8830597066 | 9130946703

16/23



61.

62.

63.

ii.

il

ii.

1il.

ii.

=

ii

ii.

height of Rohan = 1.5 m

=150 cm
When x >1.5m
distance walked =d m
= _ 15
d+z =~ 4.5
=z 1
d+z ~ 3
2x=d
d>3

hence, the time must be 3 sec

.". minimum time after which his shadow become larger than his original height = 3 s

3 metres

OR

After 4 and distance = 4 m
Shadow length =y m

Y _ 15

4+y 4.5

Jy=4+y

y=2m

.. After 4 sec, the shadow length will be 2 m
tan30° = % = Z—g

= AB=751/3cm

i o-1_ 17
sin 30 5 = OB

= OB =150 cm

QB =150-75=75cm

= Q is mid point of OB

Since PQ || AO therefore P is mid pint of AB
Hence AP = 752—\/3 cm

OR

QB =150-75="75cm

Now, ABQP ~ ABOA
QB _ PQ

OB o4
1_PQ

=>PQ=?CH1
A

1.56

B 39 c@ 4m
AABC ~ APQR

156 _ PQ
0.39 4
1.56x4 _
0.39 =PQ

PQ=16m
.. height of Pine apple = 16 m.
Height of Kavita = 1.56 m

. Right triangle

OR
AA criteria

. Since /D = Z/C and /B = ZA (Alternate interior angles)

.. AOAC ~ AOBD (By AA similarity)

OA AC OA OB
AOAC ~ AOBD = o —BD T ac — BD
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iii. a. AOAC ~ AOBD = 24 _ 0€

OB = OD
3z+4  3x+19 _
== =13 =>x=2
..0C=25

OR

OB _ OD _ BD
b.AOBDNAOAC:>OA—OC—AC
x _ xt+3

3z+4 ~ 3z+19 =x=2
.BD_2 1

ac 105
64. 1i.Isosceles Triangle

ii. Let 2x be the width of window, then 3x will be height of window because ratio is 2 : 3 now width of single curtain will be x
because it is half of the window.
Length of single curtain is equal to height of the window.
~.Ratio=3-=1:3

iii. Area = 3x X 2x
9600 = 6x°
x =40 cm
breadth = 80 cm
length = 120 cm
OR
Perimeter = 2(1 + b)
=2(120 + 80)
=400 cm

65. 1i.... AF =h (Given)

.. AF=AH + HF
h=AH+ %
AH=h-2
AH = 2

ii. *.- AF = h (Given)
- AG=2 AF
-.» centroid divide the median in 2 : 1

iii. AH = 2
J is centroid of AADE
AJ:JH=2:1
let AJ =2x and JH = x
2x +x = %

4
o h_oh
AJ=2x & =2

AG=AJ+GJ

GJ=AG-AJ
=AG- 2 AG
GJ=1 AG

66. i. AA criterion
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68.

ii.

B
‘ 6m E 18m o

AABE ~ ACDE (by AA criteria)
AB _ BE
CD ~ DE

i.e., height of pole = 5 m.
iii. tan i = £

OR

1.5

.. distance of Suresh from mirror
=13-x

=13-10

=3m

Section E

F B G

AFEC = AGBD

It is given that /1 = /2

or, AE = AD ( "." Isosceles triangle property)...(ii)
From ,egns. (i) and (ii),

AE _ AD

EC ~ DB

or, DE || BC, ( *. converse of B.PT)

or, /1 = /3 and /2 = /4 ( ". Corresponding angles)
Thus in AADE and ANABC',

/A=A

/1=/3

/2=/4

ANADE ~ NABC ( . AAA criterion of similarity)
ANADE ~ AABC Hence proved

In AAOF and ABOD

/0 = /0 (Same angle) and ZA = /B (each 90°)

Therefore, AAOF ~ ABOD (AA similarity)
So, 94 _ FA
> OB ~ DB

CONTACT:8830597066 | 9130946703

19/23



69.

70.

Also, in AFAC and AEBC, ZA = /B (Each 90°)
and Z/FCA = ZECB (Vertically opposite angles).

Therefore, AFAC ~ AEBC (AA similarity).
So. FA _ AC

>’ EB ~ BC
But EB = DB (B is mid-point of DE)

FA _ AC

So, DB = BC &)
Therefore, from (1) and (2), we have:
AC _ OA
BC ~ OB
. OC-0A _ 0A
€. 5B_0oc — OB
orOB.OC-0A.0OB=0A.0B-0A.0OC
orOB.OC+0A.0OC=20A.0B
or (OB +0A).0OC=20A.0B

1 1 2 i .
or 5% + OB = OC [Dividing both the sides by OA . OB . OC]

Given: ABCD is a quadrilateral. P, Q, R, and S are the points of trisection of sides AB, BC, CD and DA respectively and are

adjacent to A and C.
To Prove: PQRS is a parallelogram.
i.e. we have to prove that PQJ|SR and QR||PS.

Construction: Join AC.

Proof: Since P, Q, R, and S are the points of trisection of AB, BC, CD, and DA respectively.

.. .BP=2PA,BQ=2QC,DR=2RCand, DS =2 SA

DE—2—>RE—1—>¢

é_,\,___>
> =

«— - >,
N
N
N

B
P d

A &«
4

In A ADC, we have
DS 2 ,q BB _ 2

EATE
= 9a RO
= SR||AC ------- (i) [by the converse of basic proportionality theorem]
Again,
In AABC, we have
AP 1 cQ 1
=2 MgE =3
AP CQ
= 4B 0B
= PQ|AC - (ii)-[by the converse of basic proportionality theorem]

From (i) and (ii), we obtain,

SR||AC and PQ||AC = SR||PQ

Similarly, by joining BD, we can prove that QR|| PS.
Thus, PQRS is a parallelogram.

Hence proved.

Given: AABC ~ AFEG and CD, GH are bisectors of Z/ACB and Z/EGF respectively.

To Prove
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71.

72.

ii. ADCB ~ AHGE

A —

A CE G

Proof:

i. ZACB = /FGE(AABC ~ AFEG)
= %ZACB = ;ZFGE (CD and GH are bisectors of ZACB and ZEGF)
=/1=/3 and L2 = /4
In AACD and AFGH
/A = /F(AABC ~ AFEG)
/1= /3 (proved above)
= AACD ~ AFGH (AA criteria)
D _ AC
GH ~— FG
ii. In ADCB and AHGE
/B=/E(AABC ~ AFEQG)
/2 = /4 (proved above)
. ADCB~ AHGE (AA criteria)
Given: PA, QB, RC and SD are perpendicular on line l.

AB =6 cm, BC=9cm, CD =12 cm, SP=36 cm
5
R
Q-
P |

-1 |

. ‘ |

E.--" L 6 9] 12
Pl L Llal] o

* A B C D

To find: PQ, QR and RS.
Construction: we produce SP so that it-joins | at E.
Proof: In AEDS,

AP || BQJ| CR || SD [Given]

S PQ:QR:RS=AB:BC:CD
PQ:QR:RS=6:9:12

Let PQ = 6x

then QR = 9x

and RS = 12x

Now, PQ + QR + RS = 36 cm (given)
= 6x+9x + 12x = 36

= 27x =36
_ 36 _ 4
=T = 27~ 3

Therefore, PQ = 6 x % =8cm

QR =9 x § =12 cm

RS=12x % =16cm

GF || DE (DEFG is square)

.". ZAGF = ZABC (Corresponding angles)

. ZA=/GDB = 90°

.. ZAGF ~ /DBG (By AA similarity)

Again DEFG being a square ZAFG = ZACB (corresponding angles)
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74.

.". ZA = ZCEF (each 90°%)
/AGF ~ /EFC (By AA similarity)

A
G F
B D E C
P
R
x Q
v
7
A a B b B
In the given figure we have PA | AC and QB 1 AC
= @QB||PA

In APAC and AQBC, we have
/QCB= /PCA (Common)

/QBC = ZPAC (both are 90°).
So by AA similarity rule , AQBC ~ APAC

. 9B _ BC
"PA T AC
= ="t ...(1) [by the property of similar triangles]

z a+b

In ARAC , QBJ|RC.
So, AQBA~ ARCA.

QB _ up
" RC T AC
= % = ai z ...(ii) [by the property of similar triangles]

Form (i) and (ii), we obtain

%+£:(L+L):1

y atb a+b
=>Z+i=
é%—f—%:%
ordsd-t

Hence proved.

Given, AC =8 cm, AD = 3.cm

and ZADC = Z/BCA

From the figure in AADC and ABCA
/A =/A ..(Common)

ZADC = ZBCA ...(Given)

So, by AA similarity criteria

AADC ~ ABCA

*." Corresponding sides are in the same ratio
AC _ AB

AD AC

8 _ AB

37 8

A= fee

=% cm

w

Now from the figure,
BD=AB-AD

_ 64

=%-3

. 64-9
K
5

(Al

BD = 18% cm.

w|
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75. Given: AFEC =2 AGBD and Z1= /2

F B C G
To prove: AADE ~ AABC
Proof: In AADE, /1= /2 (Given)

= AE=AD ....coceevviiiin (i) (sides opposite to equal angles are equal)
Also, AFEC =~ AGBD (Given)
= BD = EC (by CPCT) ...cccececvrveuenneee. (i)

/3 = /4 [By CPCT]
Also AE + EC = AD + BD

Dividing (i) and (iii), we get

AD _ AE _
95 = ¢ and /A= /A (common)

ANADE ~ NABC (SAS similarity)
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