CBSE Class 10 Mathematics
Important Questions
Chapter 6

Triangles

1 Marks Questions

1. In the figure A{B(C ~ AEDC _if we have AB = 4 cm, ED = 3 cm, CE = 4.2 cm and CD =
4.8 cm, then the values of CA and CB are

(a) 6 cm, 6.4 cm

(b) 4.8 cm, 6.4 cm
(c)5.4cm, 6.4 cm
(d) 5.6 cm, 6.4 cm

Ans. (d) 5.6 cm, 6.4 cm

2. The areas of two similar triangles are respectively O .:m: and 16 .:m: . Then ratio of

the corresponding sides are
(a) 3:4
(b) 4:3
(c) 2:3
(d) 4:5

Ans. d) 4:5
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3. Two isosceles triangles have equal angles and their areas are in the ratio 16:25, then

the ratio of their corresponding heights is

(a) i
M) -
4
(©) E
6
@ 2
Ans. (a) i_

4. If A4BC~ADEFand  4B=35cm.area (A4BC)=20 cwi-,  area
(ADEF ) =45 cr” then DE =

(c)8.5cm

(d) 7.2 cm

Ans. (b) 7.5 cm

5. A man goes 15 m due west and then 8 m due north. Find distance from the starting
point.

(A)17m
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(B) 18 m
(016 m
(D) 7m

Ans. (A) 17 m

6. In a triangle ABC, if AB =12 cm, BC =16 cm, CA = 20 cm, then A 4 B is
(A) Acute angled

(b) Right angled

(c) Isosceles triangle

(d) equilateral triangle

Ans. (b) Right angled

7. In an isosceles triangle ABC, AB=AC=25 cm and BC = 14 cm, then altitude from A on BC

(a) 20 cm
(b) 24 cm
(c)12cm
(d) None of these

Ans. (b) 24 cm

8. The side of square who’s diagonal is 16 cm is

(a) 16 cm

®) 82 cm

Get More Learning Materials Here : & m @) www.studentbro.in



© 52 cm

(d) None of these

Ans. () 82 cm

9. In an isosceles triangle ABC, if AC=BCand 45 — 2 4¢%,then /(=
(@) 45°

(b) 60°

(c) 50°

(d 310

Ans. (¢) 3=

10.If A 4B ~ AEDF and A 4 B is not similar to AJDEF , then which of the following

is not true?

@ BC=EF =AC= FD

(b) 4B« EF = AC = DE

(c) BC«DE= 4B« EF

(d) BEC«DE=AB=FD

Ans.c) EC« DE = 4B« EF

11. A certain right-angled triangle has its area numerically equal to its perimeter. The
length of each side is an even integer, what is the perimeter?

(a) 24 units

(b) 36 units

(c) 32 units
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(d) 30 units

Ans. (a) 24 units

12. In the given figure, if AB | |CD, then x =

B -
i TS Pk \
I s A
- l:..-l s ..,? A _c."
/7 2x+4
Pl =)
(a)3
(b)4
()5
(d)e6
Ans. (a) 3

13. Length of an altitude of an equilateral triangle of side ‘2a’ cm is

(a) 3acm
(b) ’Hﬁﬂ' 1l

(©) "“'@

—& O
-

(d) 2«,-@:: cm

Ans. (b) «J@a -

AB BC CA
OR PR PQ

14. If in two triangles ABC and PQR,
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(@) APOR ~ ACAB
(b) APOR ~ A4BC
(© ACBA~ APOR
(d) ABCA ~ APOR

Ans. a) APOR ~ ACAB

15. The area of two similar triangles are £] e and 49 cagt respectively. If the altitude

of the bigger triangle is 4.5 cm, then the corresponding altitude of the smaller triangle

is

(a) 2.5 cm

(b) 2.8 cm

(c)3.5cm

(d) 3.7 cm

Ans. ¢) 3.5 cm

16. In a right-angled triangle, if base and perpendicular are respectively 36015 cm and
48020 cm, then the hypotenuse is
(a) 69125 cm

(b) 60025 cm

(c) 391025 cm

(d) 60125 cm

Ans. (b) 60025 cm

17. In figure, DE| | BC and AD =1 cm, BD = 2 m. The ratio of the area of 4 4 5 to the area
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of AADE is
(@91

(b) 1:9

(c) 3:1

(d) none of these

Ans. (a) 9:1

18. In the given figure, A45C - APQR , then the value of xandy are

&

P

F, (! - -y

o o — e i K.
r i~ T

[} b

@ (x.v)=(6,20]
(b) (20.60)

© (x.1)=(3.10)
(d) none of these

Ans. (b) (20,60]

19. In figure, P and Q are points on the sides AB and AC respectively of 4 4 5 such that
AP =3.5cm, AQ =3 cm and QC = 6 cm. If PQ = 4.5 cm, then BC is
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(a) 12.5 cm

(b) 5.5cm
(c)13.5cm

(d) none of these

Ans. c) 13.5cm

20. D, E, F are the mid-points of the sides AB, BC, and CA respectively of A 4E({, then
ar| ADEF)

: — is
ar|A4BC)

(a) 1:4
(b) 4:1
(c) 1:2
(d) none of these

Ans. (a) 1:4
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CBSE Class 10 Mathematics
Important Questions
Chapter 6

Triangles

2 Marks Questions

1. In the given figures, AQDC ~ AOBA, A BOC =125"and D@ = 70° Find

[ 0
- s

" g
<70

- . -
WD ZDoC

() LDCOo

(i) ~ Q4B

(iv) Z40E

V) ZOBA4

-
LE)

Ans. () ADOC =180"-123"=

L]
LA

(i) ADCO=180°—(70°+55°) [* DOB is ast. line and OC stands on it]
=180 -125%=55" [~ sum of angles of a trmgle = 180°]

(iii) ZDAB = ZDCO = 55°
[ AQDC ~ OBA(given) 7
| £DOC=£A0B, £0DC = Z0BA ADCO = .»i{l-iBJ

(v) L40B = 2ADOC = 35"
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V) SOB4A=--0DC=70°
2. AAB(C ~ ADEF and their areas are respectively 64 cm? and 121 cm?. IfFEF = 15.4 cm,

find BC.

area (A4BC) BC*
area (ADEF) EF’

Ans. Since AABC ~ ADEF -

[-." the ratio of the areas of two similar triangles is equal to the ratio of the squares of the

corresponding sides]

64  BC*

==
121 [_15_4.]‘
) 64 x154x154 _ 641414

C121x10x%10 100

=14 =11.2 cm

— BC =
3. ABC is an isosceles right triangle right-angled at C. Prove that 45° — 2 4%

.\\.
.H_
=y
Ans. In right-angled A4BC right -4 at C
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4B? = 4AC? + B [By Pythagoras theorem]
:_.-'iC: +..-".1C: :__.-"1(:: ['.' BC:_,—]_C [-_E_L'.'I-"Ei'f..l]
= AB* =24C"

4. In the figure, DE| | AC and E—EC

, prove that

> \

_--.;i-__ I.'I

gt |
AC
" BD = E _______ (1) [By Thales’s Theorem]
D4 EC
Also BE —_ E[ 7 VEF '| _________ E:' :')
EC CP

. from (i) and (ii), we get

BD _ B¢ ~D(C|| AP [By the converse of Thales’s Theorem]

DA CP’

5. The hypotenuse of a right triangle is 6 m more than the twice of the shortest side. If

the third side is 2m less than the hypotenuse. Find the side of the triangle.

Ans. Let shortest side be X 71 in length

Then hypotenuse =( 2x+6 |m

And third side = | 2x+4 | m
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We have,

(2x+6) =2 +(2x+4)

— 4 + 24y +36=x +4x" +16+16x
= —8x—20=0

= x=10orx=-2

= x=110

Hence, the sides of triangle are 10 m, 26 m and 24 m.

6. PQR is a right triangle right angled at P and M is a point on QR such that PM __ QR.
Show that P}/ = QM MR.

Ans. - PORis a right triangle right angled at P and PM | OR
F

- APMR ~ APMQ
PR _PM MR
PO QM PM
PM MR
— =
oM PM

i.e, PM*=0MMR

7.In the given figure, I)F || JC and DF || OR_Prove that £F || OQ.
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0 F
Ans.In AOQOP. DE || OQ
PE_PD
E0 Do T ‘

From (i) and (ii), we get

PE_PF
EQ FR

~.From APOR.

EF | OR

8. In figure, DE| | BC, Find EC.

Ans. ' DE || BC

- AD  AE
"DB  EC
15 1
= =
3 EC
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L EC =2ecm

9. In the given figure, ABC and AMP are two right-angled triangles, right angled at B and
M respectively, prove that

(1) A4BC ~ AAMP
(i) 4 BC
P4 MP

&}

Ans.In A4 B¢ and DAMP,
£ B =M (Each 50%)
ZA=/4(common |

S ZACE = ZAPM

-. A% are equiangular
le,AdBC ~ A4AMP

_BC 4
T MP P4

10. In the given figure, OA x OB=0C x OD or g; = ﬁ prove that 4 = -~ and

SB=.D
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Ans.In A 40D and ABOC,
A= 08 =00 =00

04 _0D
oC OB

1e

And 40D = 2B [Vertically opposite Angles]
" A4OD ~ ABOC|[By SAS]

44 =2C and ~ B = D [Corresponding angles of similar A ]

11. In the given figure, DE | | BC and AD=1 cm, BD = 2 cm. What is the ratio of the area of
A4dBC tothe areaof A 4F 7

Ans. . DE || BCinA4BC
S LADE = Z4BC
ZAED = Z4ACH
Also S DAE = ~ADAC
. AADE ~ AARC
. AADE ~ AARC
. AD*  area(AADE)
" 4B area| AABC)

-
4

1
3

_area( ADE)

= = . .
area| AABC |

" AR=AD+0B=1+2=3

=
¥4
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Hence,

area ['_ AABC _'] 9
area| AADE) B

1

12. A right-angle triangle has hypotenuse of length p cm and one side of length q cm. If p
- =1, Find the length of third side of the triangle.

& P
o,
5
i,
N ™
NN,
O,
L N
5 Sy
i

L

Ans. Let third side = x cm

Then by Pythagoras theorem,

p: =q:+:|::
5 =F: _q:
=(p+gllp—gq)

=(p+g)x1(-p—g=1

=g+1l+g
=2g+1

L x=,{2g+1

13. The length of the diagonals of a rhombus are 24 cm and 10 cm. Find each side of

rhombus.

Ans. AC =24 em . AD =12 cm

BD=10ecm OD =5cm
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D [ o \I:
AN

-

From right-angled A4 D)

AD? = 40 + 0D
= AD* =12 +5°
= 4D* =169
= AD =13 cm

Hence each side = 13 cm

14. In an isosceles right-angled triangle, prove that hypotenuse is ,J'E times the side of a
triangle.

Ans. Let hypotenuse of right-angled A = /; units and equal sides of iangle x units

.. By Pythagoras theorem,

15. In figure, express x in terms of a, b, c.

Ans. AdBQ ~ AOCD
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I_I+b

a .
= x=ax+ab

= x(c—a)=ab
ab

i |

= XxX=

16. The perimeter of two similar triangle ABC and PQR are respectively 36 cm and 24

cm. If PQ=10 cm, find AB.

(I b I X L)

Ans. A4BC ~ APOR

4B _BC _AC
PO OR PR

_ AB+BC+AC  perimeter of A4BC
PO+QR+PR perimeter of APOR

AB 36
- =
10 24
— 4p =010 s
24

17. In the given figure, DE| |BC.If 4D =x D5 =x—-2 4AE =x+ 2 EC = x—1 find the

value of .
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L

Ans. In the given figure,

DE|| BC
_AD AE
DB EC
_ X =.T+2

r—2 x-1
=y —x=x —4
== x=4

18. The hypotenuse of a right-angled triangle is p cm and one of sides is q cm. if p = q+1,
find the third side in terms of q.

Ans. Let third side be x ¢

Lpi=gtex ®

From (i) and (ii), we get

G+l =gt =l =20 +1
lg+1) =g g

= x=.flg+lcm

40 B0 1

19. In the given figure, —
ac  Q 2

and AB =5 cm, find the value of DC.
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(i

[ :
Ans.In A 408 and ACOD,

S AOQF = 2~ COD [Vertically opposite angles]

A0 BO A0 0OC .
= — = [Given]
oC 0D OB 0D

S AAOEB ~ ACOD [By SAS similarity]

.40 BO 4B
coO DO €D
1 AB[40 BO 1. ]
I | = = —1§ given
2 Dbcloc oD 2 |
1 5
= _ =
2 DC
= DC =10 cm

20.In A4BC. 4B = AC and D is a point on side AC, such that 5¢? — 4¢ « (). Prove

that BD = BC.

Ans. Given: A A 4 B¢ in which AB = AC, D is a point on BC
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To prove: BD = BC

Proof: B¢ = 4« [given]

BC _DC
AC  BC

In A4BC and ABDC

BC DC
—
4 CB

S AABC ~ ABDC [SAS similarity]

AB AC AC AC
= = > =

BD BC BD BC
= 5D =EC
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CBSE Class 10 Mathematics
Important Questions
Chapter 6

Triangles

3 Marks Questions

OR
1. In the given figure, — = ——and /] = .2 Prove that
PR 0OS
APOS ~ ATOR.
[
e .
P/
.__-" '\-C';-\._ .,
AN M
% ™ : ",
/ “ 1 (M,
] 5 R
O OR
Ans. Since =—— = =——[Given]
PR 0S
or _PR
OR 05

Since £1= .2 [Given]

PO=PR . (if)
[In AP{R sides opposites to opposite angles are equal]

o PO
=== _______(iil) [Form(Dand(ii
OR 05 (7i1) [ (1)and(i)]
Now in AP{S and ATQOR
PO OT ; PO 05

= =
OR Q0T OR

From (iii),

And £ = £ [Common]
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S APQOS ~ ATOR [By S.A.S. Rule of similarity]

2. In the given figure, PA, QB and RC are each perpendicular to AC. Prove that
1 1 1

x 2 v

L= ]

Ans.In AP4C and AQEC,
ZPAC = 20QBC [Each =907
SPCA=20CE [Common]

S APAC ~AQEC
x AC | v BC .
—= ie —=——0© . (1)
v RBC xr AC

AC . v AR

z g
Similarly, — = ile—=——01© . (i)
v AR z AC

Adding (i) and (ii), we get

EC+AB v v 110
=" T -

e

AC x =z \x =z

AC (1 1) 11

=y —+- [ =1l= 42

AC Lx z) \x =z
1 1 1
= =4
vV x z

area| ADFE )
area( ACFB)

3. In the given figure, DE| | BC and AD:DB = 5:4, find
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r N, Ty
D / - D/ 27,
L —a
S ,..= , ..___-' o= e & Y
- A \ ¥ ] ',
i - s ", ! 1 ",
e “x.\ Y

o |

I C
Ans.In A 4DF and AAEC,

1= .1 [Common]
22 =4CE [Corresponding . 5]

. A4DE ~ AAEC [ByA.ARule]

DE 4D
" BC AR

........ (1)

Againin ADEF and ACFE,

1= .6 [Alternate .~ 5]

~ 4 = 5 [Vertically opposite 5]
. ADFE ~ ACFE [By A.ARule]

 Area(ADFE) DE* [ ADY

! - — = — = ' [From ()]
area(ACFB) BC" |\ 4B )
5T 4D 5 AD 5 AD 57
=| — ' = _ = == == = |
o/l DB 4 A4D+DE 5+4 DE 9]

S

_area ['_ ADFE _'] 24

 area(ACFB) 1

4. Determine the length of an altitude of an equilateral triangle of side ‘2a’ cm.
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Ans. In right triangles A 4DF and A4DC,

AB=AC

AD=AD

- £ADB = 24DC (Each =90°)

S AADB =A4DC (RHS)

. BD=DC (CPCT|

. BD=DC=a [~ BC=24]

Inright AdDB. 4D° +BD" = 4B (By Pythagoras Theorem)

= AD* +a* =(2a)
= AD? =44’ —a" =3a°
= AD =-J"§c:r M

5.In the given figure, if /1= -2 and ANS(0 = AMTR. Then prove that

APTS ~ APRQ.

:I:""\'-.,

1 ‘H
Ans. Since ANS(Q = AMTR
L ESON = ZTRM
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= 2 0=2R (in APQOR)

—90°— 1 /p
g

Again 1= _"2I[givenin APST ]

S A1=22 =%['_ISD°—;:P_']

:EJ'D‘:—E;;P
2

Thus, in APTS and APR{
_ A _
A= LQI Each =9D°—; P |

A= LR: Z£FP= /P (Common)
APTS ~ APRQ

6. In the given figure the line segment XY | | AC and XY divides triangular region ABC

41X

into two points equal in area, Determine ——

A
AN
= .
pa—

= 1
= i

=t

Ans. Since X1 || AC

S LBXY = ABAC
SBYX =/BCA

[Corresponding angles]
© ABXY ~ ABAC [A.A. similarity]

_ar(ABXT) BX?
" ar(ABAC) BA
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But ar| ABXT | = ar ( ATCA|

S 2(ABXY )= ar (ABAY |+ ar( XTCA)

=ar{ABAC)
Car(ABAT ) ]
Car(ABAC)
_BX* 1
" BA
_BX_1
B4 A2
_BA-BX _J2-1
" BA 2
AX 21 2-2
== = =
AB .\ 2

2

2

o
o,

.
S -
. s o
£ o s
LN —
% ——
., =
i} [ X} L
o] b =]

Ans. BL and CM are medians of a A_4 B¢ in which . 4 = 9(®

From AYBC, BC = AB + AC* ... (1)

From right angled A4EL.

BI* = AI* + AB*

.

TACTY

| 1
= k

ie ,BI* = | + AB?

—4B[* = AC* +44B% ... (i
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From right-angled ACMA,
CM*=AC* + AM*

-

*d

fe. CMI=AC+ . [Mis mid-point]
et =act+ 28
=4CM* =44AC + AB* ... (iii)

Adding (ii) and (iii), we get

ie. 4(BL* +CM* | =5BC" [From ()]

8. ABC is a right triangle right angled at C. Let BC = a, CA = b, AB = ¢ and let p be the
length of perpendicular from C on AB, prove that

(i) cp=ab
1 1 1
(11)_'-: -.+_-.
T oa o
_'I I.I"I'n
4l
e
I, A

Ans. (i) Draw ) _ 4R

Then, CD) = p

Now ar of A4BC = %['_BC x CA)
1

=—ab
2

Also area of AdEB(C = %;‘lB = CD
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=;r_'lz;|

1 1
Then, = ab = 5P

—cp=ab

(>ii) Since A4 B( is aright-angled triangle with ¢ = Q@
- AB* =BC?*+ AC?
= =g +5h°

- w
L

" ab |

vy

S e

=a’ +5°

Ccp=ab
_ab

e

1 a' +5&°
j -\.= = =
pa. ﬂ_;b;
1 1 1
= =—+—
2Rt
1 1 1

- —

=

Thus

i -
&

P oa o

9. In figure, a triangle ABC is right-angled at B. side BC is trisected at points D and E,

prove that8 4F< —3 4* + 5407

Ans. Given: A 4 B is right-angled at B. Side BC is trisected at D and E.

To Prove: § 4F* =3.4(° +5.4D°

Proof: D and E are the paints of trisection of BC
1 2
BD= 53.-: and BE =§3:: _________ ()

In right-angled triangle ABD
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AD* = AR +BI¥ . (ii) [Using Pythagoras theorem]

In AABE.

AE*=AB*+BE" ... (iii
In AEC,
AC*=AB*+BC* ... (iv)

From (ii) and (iii), we have

AD* - AE*=BD* - BE*

K -..I- -"-.F_I' "'-.Ia

— AD" —AE* = 13-:' - ZRBC|
3 ) 3 )

— 4D —AE* = lﬂf:f _2 B =__33f:3
9 g g

= AE?' - 4D = %BC: _______ (V)

From (iii) and (iv), we have
AC?*—4E*=BC* -BE*

=BC1—§BC1

= AC* - AE’ =§3Cf

From (v) and (vi), we get
AC'—AE' = g['liaﬂf —4D?|

= 3AC? —3A4AE? =54E* —54D°
= 8AE? =54D% +3.4C"

10. In figure, DEFG is a square and .~ 5.4¢ = 9(°, showthat DF? = BED = EC
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o
P
-:'_{-:
W

P b
Y i
& e |—

=] ] A

Ans. Given: A 4 B¢ isright-angled at A and DEFG is a square

To Prove: DE* = B = EC

Proof: Let £ C =x......._. (1)

Then, Z4AEC = 9[]'3—.1’['.' AAEBC isright angled]
Also A B D7 isright-angled at D.

ZBGD =090°— ['_9[]'3 — J:_'] =x.....(if)

From (i) and (ii), we get

SEGD =20 (iii)

Consider ABDG and ACEF

ZCEF = £BDG =90 [ DEFG is square]
£ZBGD = £ [From (iii)]

- ABDG -~ AFEC [By AA similarity]

BD_DG
EF EC

— EF « DG =8D= EC
But EF = {7 = DE ["." side of a square]

= DE=DE =BD=EC
— DE* =BD=x= EC
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11. In a quadrilateral ABCD, P,Q,R,S are the mid-points of the sides AB, BC, CD and DA

respectively. Prove that PQRS is a parallelogram.

Ans. To Prove: PQRS is a parallelogram

Construction: Join AC

Proof: In ADAC

% = % =1["." S and R are mid-points of AD and DC]
sS4 RC

= SR AC. . (1} [by converse of B.P.T]

In ABAC, E = E =1[""P and Q are mid points of AB and BC]
AP QC

= PO || AC........ (i) [By converse of B.P.T]
From (i) and (i1), we get

SR || PO...._(ii)

Similarly, join B to D and PS| | QR

= . POHS is a parallelogram.

12. Triangle ABC is right-angled at C and CD is perpendicular to AB, prove that
BC*xAD = AC*=BD.
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= Y

Ax
ST T

) = =
L | =]

Ans. Given: A A 4 B rightangledatCand I _ 48
To Prove: B« 4D = AC* = BD

Proof: Consider A 4D and ADCE

Let S 4=x

Then /B =90%— x[-- A4CE isright angled]

= L DCE = x [+ ACDE isright angled]

In A4DC and ACDE,

ZADC = ZCDB|[90° each]|

£d=sDCE=x
A4ACD ~ ACED [By AA similarity]

_ ardACD AC?
arACBD  BC?

1
;;iDKC‘D e
:b'i = 5
~BDxCD BEC
AD  ACH
— = =
BD BC?

—= B(C*%x AD = AC* % BD
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13. Triangle ABC is right angled at C and CD is perpendicular to AB. Prove that

BC* = AD = AC* = BD.

F
P

[T .

[

Ans. Given: A 4 B¢ right-angledatCand ¢ _ 45
To prove: B x AD = AC* = BD

Proof: Consider A4 and ADCE

L

s .
£ A
-'. b

: :
A ¥ =

Let ia'.l. =X

Then /B =90 —x[" A4CB is right angled]
= £ DCB = x[" ACDB is right angled]|

In A4DC and ACDB.

ZADC = ZCDB[90° each]|

LA =SDCE = J:[fmm abm‘e]

~.AACD ~ ACBD[AA similarity]
ar(AACD)  ACH

A

ar(AVBD) RBC?
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ACH
~1 T BC?
;KRDKCD
AD  ACH
= =—
BED  BC*?

= BC*xAD=AC* BD

14. In figure, ABC and DBC are two triangles on the same base BC. If AD intersect EC at
ar| A4dBC) 40
ar(ADBC) DO’

O, prove that

Ans. Given: ABC and DBC are two triangles on the same base BC but on the opposite sides of
BC, AD intersects BC at O.

Construction: Draw 47 | B and DAL | BC

a(AMBC) 40
ar(ADBC) EO

To prove:

Proof: In AALO and ADAMO.

ZALO = ZDMO [each 90°]
ZAOL = 2DOM [‘.'Erticallj_.f opposite anglvaﬁl
JAALO ~ ADMO I:E‘_‘,-’ AA Siﬂlilﬂi'il‘_‘,-’]
AL A0
— =
DM DO
_ar(A4BC) 40
" ar(ADBC) DO
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15. In figure, ABC is a right triangle right-angled at B. Medians AD and CE are of
respective lengths 5 cm and 2. /5 3, find length of AC.

Ans. Given: A4 B¢ with B = 90%, AD and CE are medians
To find: Length of AC

Proof: In A 4 5 right-angled at B,

AD?=AB* + BD* I:E‘_‘_-’ pvthagoras theu:nrem]

-

-

_4pis lpe -.-BD=EBC|
277 27|
- 1 -5

— 4B+ B(C?
4

4A4Ir =448 +BC* ... (i)
In AB(CE right-angled at B

CE*=BE-+BC"

= CE = %ﬂm +BC*

b,

:‘;CE:=% 1B* + BC*

k!

1

|
v

= 4CE* = AB* +4BC* (1)
— 44D +4CE* =54B* +35BC* =5( AB* + BC?|
—= 44D +ACE? =5AC*
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Given that AD =5 and (E = .WE

4(5) +4(245) =5.4C
=100+ 80=54C"
180

.."

= AC’ =

— AC*=36= AC =6cm

OR OT

16. In the given figure, 5—3 ==——and 1= _"2,show that APQS ~ ATQOR.

PR

QR OT

Ans. Given: =— ==— and ~S1=.2
QS PR

Proof: As 1= .72

PO=PR . I::':][Ei de opposite to equal angles are Equall

OR Q0T . . .
SO =—— ==——|given| ... (i1)
05 PR '
OR QT

== == From (1) and (11
05~ PO (1) (i1)

In AP(S and TQR, we have

OR 0T {Z"S
o5 {Z"P {Z"T {}'P

Emm (i1)]
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Also £ PQS = LTQR[mmmm:-]

" APQS ~ ATQOR[SAS similarity]

17. Given a triangle ABC. O is any point inside the triangle ABC, X,V,Z are points on OA,
OB and OC, such that XY | |AB and XZ| | AC, show that YZ| | AC.

] C
Ans. Given: A A4EC. (s a point inside AAFC. X T and £ are points on OA, OB and OC
respectively such that XY | |AB and XZ| | AB and XZ | | AC

To show: YZ| | BC
Proof: In ACAE AT || AE

ﬁ:g_}_ ________ (1)[Bv B.P.T]
AX  BI

I AOAC. XZ || AC

SOr _02 By BPT]
AY CZ

From (i) and (ii), we get ﬂ 0<

BT CZ

I
'
.
.
:
.
:
-
-
a
g

LEk

0 0F. :
Now in AOBC — = ——| fromiiil) |
BY (CZ ['ﬁ E j

= IZ || EC [Converse of B.P.T]

18. PQR is a right triangle right angled at Q. If QS = SR, show that PR* = 4P5" —3P("
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Ans. Given: PQR is a right Triangle, right-angled at Q
Also QS = SR

To prove: PR = 4PS* —3P(Q"

Proof: In right-angled triangle PQR right angled at Q.

PR = Pg +QR: [By Pythagoras theorem]

Also 05 =—QR [ 05 =QR]

bt | =

In right-angled triangle PQS, right angled at Q.

PS*= PO’ + 05"

-
-

= PS* = PO’ +: éQR | [F}‘mﬂ [:’:’]]

= 4PS* =4PQ° +OR"......_.(iii

From (i) and (iii), we get

PR* = PQ’ +4P5" —4PQ’

= PR* = 4P5* -3PQ"

19. A ladder reaches a window which is 12 m above the ground on one side of the street.

Keeping its foot at the same point, the ladder is turned to the other side of the street to
reach a window 9 m high. Find the width of the street if the length of the ladder is 15 m.
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&

Ans. Let AB be the width of the street and C be the foot of ladder.

Let D and E be the windows at heights 12m and 9m respectively from the ground.

In A 40, right angled at A, we have
CD? = AC* + AD*

=15 = 4C* +12°

= AC? =225-144=81

= A0 =9m

In ACEE  right angled at B, we have
CE'=BC?+BE’

=15 =BC* +9°

= BC? =225 -81

= BC* =144

= BC =12m

Hence, width of the street AB=AC+BC=9+12=21m

XP X0 . . :
20. In figure, — = —— =13, if the area of AYJ7 is 32 c#i-. then find the area of the
PY 0OZ '
quadrilateral PYZQ.
%
3 L0
% -
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, AP XOQ . .
Ans. Given — =——{( given)
PY QF

= PO || I'Z......(i) [By converse of B.P.T]

In AYPO and AXTZ  we have

[£LXFPQ = 21 [From (i) corresponding angles]

A% = /X [common]
CCAXPQO ~ AXTY [By AA similarity]

Car(AXTZ) AT )
Car(AXPQ) XPTTTTT ‘

PY 1 PY 1 Pr+AiAFP 4
Wehave — =_=_"__ +]1= — = _
AP 3 AP 3+1 AP 3
X¥ 4
= —=—
AP 3

Substituting in (i), we get

ar(AXTZ) 416

a(AXPQ) 3] 9

3216
==
ar( XPQ) 9
J-.r =5
a(XPQ) =222 _ 180w

Area of quadrilateral PYZ0=32-18=14¢ m-
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CBSE Class 10 Mathematics
Important Questions
Chapter 6
Triangles

4 Marks Questions

1. Prove that if a line is drawn parallel to one side of a triangle to intersect the other
two sides in district points, ten other two sides are divided in the same ratio. By using
AD AE

BD AC

this theorem, prove thatin A 4 B¢ if DE | BC then

o]

o
i

m]

Ans. Given: In A4 B¢ DE || BC intersect AB at D and AC at E.

To Prove: 2= — AE
DB EC

Construction: Draw EF | 4Fand 7 _ 4 and join DC and BE.

Proof: grAADE =%;-1D:x: EF
ariDB.E:%DB x EF
L ADXEF
_aAADE 377 7EY 4D 6
arADBE émxﬁf DB
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—

arAdDE 7 EXPC 4

arADEC

Similarly,

EcxDpG EC

b | =i

Since ADBE and ADE(C are on the same base and between the same parallels
~ar(ADBE ) =ar( ADEC)

1 1
— : - = : -
ar| ADBE ) ar|ADEC)

 arAADE  arAADE
" arADBF  arADFC
AD AB
DE  EC

- DE|| BC

AD AE
DB EC

AD AE
LP_T, P _ 7

;‘1D+DE:;LE+EC | g = p+q_r+5_

—

AD  AE

AR AC

2. Prove that the ratio of areas of two similar triangles are in the ratio of the squares of
the corresponding sides. By using the above theorem solve in two similar triangles PQR
and LMN, QR =15cm and MN = 10 cm. Find the ratio of areas of two triangles.
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Ans. Given: Two triangles ABC and DEF
Suchthat AJBC ~ ADEF

ar(A4BC)  4B* BC*  ACT

To Prove:

ar(ADEF) DE' EF' DF*
Construction: Draw 47 _ B¢ and DA | EF

| P
ar(A4BC)  FBCNAL)

ar{ ADEF | %[‘_ EF){ DM )

Proof:

—_ —

[ ar nfiz—b:x:k-|
I 2 _

. Area(A4ABC) BC AL
- = =
Area| ADEF| EF DM

........ (1)

Again,in A 4T 5 and ADASE we have

ZALB = ZDME| Each =907

[ AABC ~ ADEF |
SABL = A DEM
| . “B=CE

. AALE — ADME [By AArule]
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AB _ AL [ Corresponding sides of similar triangles are proportional]

DE DM

Further, A4B(C ~ ADEF

4B BC AC

“DE_EF DF UM

From (ii) and (iii),

BC _ AL
EE DM

Putting in (i), we get

Area(AABC) 4] AL
- = Ed
Area| ADEF) DM DM

Al 4B

DM* DE’

AC?

DF?

ar(A4BC) 4B BCT  ACT
ar(ADEF) DE' EF’ DF?

Hence,

Since APQR ~ ALMN

_ar(APQR) _QR® _(15)
Car(ALMN) MNT T (10)

T 9

100 4

Hence, required ratio is 9:4.

3. Prove that in a right-angled triangle the square of the hypotenuse is equal to the sum
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of the squares of the other two sides.Use the above theorem in the given figure to prove

that
PR*=PO*+QR*-20M OR
o os %
",
b 8
hs
.,
[ ] "

Ans. Given: A 4 B¢ right-angled at A

To Prove: B(™* = 4B~ + 4(*
Construction: Draw 47 | B¢ from A to BC
Proof: In ABAD and A4EC.

B = .~F [Common]

£BAC = ZBDA =%0°

©.ABAD ~ AB(C4 [By AA similarity]

4B _BD
"BC  AB

= AR* =BC=AD (]
Similarly,in A4 and AR A
Z£ADC = ZBAC[90° each]|
20 = 2 [Common]

S AADC - ABAC [By AA similarity]

DC _AC
"AC  BC
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= AC* =DCxBC....__(ii)

(1) + (i1

AB*+ AC* =BCxBD+DCx=BC
=BC|[BD+DC]
=BCxBC

= 4B° + AC* =BC”
To Prove: PR* = PO* + QR2-20M OR
Proof: In APAR

PRY = PAf* + AfR*[Using above theorem]

=PM*+(QR-OM)

=PM*+0R*+0M* -20M OM

(PM*+QM* |+ QR* —20M OR

=PQ*+ QR -20M QR[-: PO* =OM*+ PM* |

4. Prove that the ratio of areas of two similar triangles is equal to the square of their

corresponding sides.Using the above theorem do the following the area of two similar
triangles are ] cw- and 144 om?, if the largest side of the smaller triangle is 27 cm,

then find the largest side of the largest triangle.

W, £

Ans. Given: Two triangles ABC and DEF such that A 4B ~ ADEF
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ar(A4BC)  4B* BC*  ACT

To prove:

ar(ADEF) DE' EF' DF*

Construction: Draw 47 _ B¢ and DS | EF

Proof: Since similar triangles are equiangular and their corresponding sides are proportional

S AABC ~ADEF
= A=D AB=/E AC=/F

And AB :EC‘:AC

....... (1)

In A4 R and ADME,
Al=s2and B =-F

— A4LE ~ ADME [By AA similarity]

From (i) and (ii), we get

AB_BC_AC_AL .
DE EF DF DM 7T
1 BC w AL
area| AABC) S\ BCx4L)
Now : — ==

area( ADEF ) - 1 (BF = DM)
o :

_ Area|AABC) BC AL
. = =
Area|ADEF| EF DM
Area(A4BC) BC BC BC?
_ _ ) _sC b8l _

Area(ADEF) EF EF EF*
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-

o AreaMdBC _AB® BC® _AC’
AreaADEF DE* EF' DF’

Henc

Let the largest side of the largest triangle be xcm

Using above theorem,

-
i

X 144 x 12
— = —
27 21 27 9

== x=30cm

5. In a triangle if the square of one side is equal to the sum of the squares on the other

two sides. Prove that the angle apposite to the first side is a right angle.Use the above

theorem to find the measure of . PE"R in figure given below.

."....
-".
-"...
-"..
)= -
A R

< 00m

Ans. Given: A A_4 B such that
AC? = AB* +BC*
To prove: Triangle ABC is right angled at B

Construction: Construct a triangle DEF such that

DE = AB_ EF =B5Candb E = 90°

Proof: - - ADEF is a right angled triangle right angled at E [construction]

.. By Pythagoras theorem, we have
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DF?=DE* +EF’
= DF* = AB*+BC"|» DE = 4B and EF = BC]

= DFY = AC*[ s AB*+BC = AC*]|
= DFY = AC*[ - AB*+BC = AC*]|
= DF = AC

Thus, in A 45 and ADDEF we have

D

'\'\.RM
'\'\.Hx
[ ] \
£ i E F

AB = DE, BC = EF and AC = DF [By Construction and (i)]

S AABC =ADEF
—= B =/FE=090°

Hence, A 4 B is a right triangle.

n AQPR, ZQPR = 90°

= 24 +x =26

= x=10= PR=10cm

Now in APKR PR?=PK*+KR[as 107 =87+ 6"]
- APER isright angled at K

— LPER =90°
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