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Sl Objective Section (1 mark each)
Fill in the Blanks Ans. Proportional.
Q. 1. InFig.1, MN || BCand AM: MB=1:2, AB 1
then [CBSE OD, Set 1, 2020] Q. 4, leen AABC APQR f E = 3, then
% N ar(AABC) _
ar( ) —ar (APOR) .
A
[CBSE Delhi, Set 1, 2020]
Afig o
M N ey
5 s Explanation : As AABC ~ APQR
Fig. - 1 . laABey TAB (1) 1
1 . ar(APQR) PQ 3 9
Ans. — : : : :
9 Q.5. ABC is an equilateral triangle of side 24,
Explanation : then length of one of its altitude is ..............
Given: MN ||BCand AM:MB=1:2 [CBSE Delhi, Set 1, 2020]
In AAMN and AABC, Ans. 3a
ZMAN =/ZBAC [Common angle] Explanation : We know that for an equilateral
ZAMN = ZABC triangle,
[Comespondmgangles] = Length of altitude = ﬁ x side
AAMN ~AABC <
2
ar(AAMN) [AM) _V3 J5 A
ar(AABC) AB 2
AM Q. 6. ABCand BDE are two equilateral triangles
= (m) such that D is the mid-point of BC. Ratio of
® the areas of triangles ABC and BDE is .......
1V 1 [CBSE Delhi, Set 2, 2020]
(1+2J =3 Ans. Ans. 4:1
Explanation :
Q.2. In AABC, AB = 643 cm, AC =12 cm and A
BC=6cm, then /B =......... . -
[CBSE OD, Set 1, 2020] E 8
Ans. 90°
Explanation : e
12)? = 24(6)° ; .
(12)° = (6¥3)° +(6) A
= AC? = AB? +BC? Figure - 1
.. By the converse of Pythagoras theorem, AABC ~ ABDE
o 4B =90°. Ans. (. both are equilateral)
Q.3. Two tria;gleﬁdare similar if their ' ar (AABC) (241)2 4 ai
corresponding sides are ......... . o ar@BDE) \a) "1°%
[CBSE OD, Set 1, 2020]
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Q. 1. In Figure 1, ABC is an isosceles triangle
right angled at C with AC = 4 cm. Find
the length of AB.

A

Figure 1
[CBSE OD, Set 1, 2019]

Ans. Given, ZC=90° and AC =4 cm
AB =?
A
& B

" AABC is an isosceles triangle so,
BC=AC=4cm
On applying Pythagoras theorem, we have
AB?=AC? + BC?
=424+ 42
=16 +16=32
= AB = /32
= 4J2 cm

In Figure 2, DE || BC. Find the length of
sideAD, giventhatAE=1.8cm,BD=7.2cm
and CE = 5.4 cm.

Q. 2.

A
1.8 cm
o E
7.2cm
5.4 cm
B
C
Figure 2
[CBSE OD, Set 1, 2019]
Ans. Given, DE || BC
On applying Thales theorem, we have
AD _ AE
AB ~ AC
CBSE-MATHEMATICS,

& Very Short Answer Type Questions

SREVISION MODULE
TIANGLES

(1 mark each)
A
1.8 cm
B E
7.2cm
5.4 cm
B
C
AD 1.8
AD+72  18+54
AD 1.8
AD+72 72
AD 1
AD+72 4
4AD = AD +72
3AD =72
AD=24cm

Q. 3. In Fig.,, DE || BC, AD =1 cm and BD =
2 cm. what is the ratio of the ar (AABC) to

the ar (AADE)?
A
D E
B C
[CBSE Delhi, Set 1, 2019]
Ans. Given,
AD =1cm, BD =2 cm
ki AB=1+2=3cm
Also, DE || BC (Given)
ZADE = LABC wi(l)
(corresponding angles)
In AABC and AADE
LA =LA (common)
ZABC = ZADE [by equation (i)]
AABC ~ AADE (by AA rule)
ar (AABC) ( ABY’
ar (AMADE) (AD)
or ar (AABC) _ (E)z _9
ar (AADE) 1 1

ar (AABC) :ar (AADE)=9:1
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Q. 4. Given AABC ~ APQR, if AB _1  then
PQ 3
find ATAABC [CBSE, 2018]
arAPQR
Ans. Given, AABC ~APQR
and A e
PQ 3
Now  Ar(AABC) _ AB?

ar(APQR)  PQ?

(]

Q. 5. In AABC, D and E are points AC and BC
respectively such that DE || AB. If AD =
2x, BE=2x-1,CD=x+1and CE=x-1,
then find the value of x.

[CBSE Term 1, 2016]

Ans.

B 2x-1 E x—1 (&
DE || AB

AD _ BE

So, D_EC [By B.P.T.]

& Short Answer Type Questions-|

Q.1. In fig. 5, ABC and DBC are two triangles
on the same base BC. If AD intersects BC
at O, show that Se(ARBCY A8

ar(ADBC) DO

Fig.-5
[CBSE OD, Set-I, 2020]
Ans. Given : AABC and ADBC are on the same
base BC and AD intersect BC at O.
. ar(AABC) AO
" ar(ADBC) - DO

To prove

CBSE-MATHEMATICS,

J
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U
|
I

2x(x—-1)=(x+1)2x-1)
2x2-2x=2x?+2x—-x—-1
—2x=x-1
1=3x
1

3

b 4440y

. InADEW, AB || EW. If AD =4 cm, DE =

12 cm and DW = 24 cm, then find the
value of DB.
[CBSE Term 1, Set 1, 2015]

Let BD = x cm.

**DW =24 cm.

Then, BW=(24-x)cm, AE=12—-4=8 cm
In ADEW, AB || EW

AD BD p
= [Thales” Theorem]
4 X sD
D = — = . ‘ﬁ(’
8 24 —x s/ A B\
& %
= 8x =96 — 4x
12x =96 E W
6
= 9= E =8 cm
DB =8 cm

(2 marks each)

Construction : Draw AL | BC and DM L BC.

S

Proof : In AALO and ADMO, we have
ZALO = /ZDMO =90°
and ZAOL =/DOM
[Vertically opposite angles]
ZALO ~ «ZDMO [AA-similarity]

ACCENTS EDUCATIONAL PROMOTERS
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AL AO
DM DO

[corresponding part of similar triangles] ...(i)

1
ar(AABC) 5 *BCXAL o1 A0

Now, = = =
ar(ADBC) 1 <BCxDM PM DO
2

[using (i)]
ar(AABC)  AO

ar(ADBO) = % Hence Proved.

Q.2. Infig.6,if AD L BC, then prove that
AB? + CD?=BD? + AC?
[CBSE OD, Set-I, 2020]

B A
Fig-6
Ans. Given : AABC in which AD L BC.

To prove : AB+CD? =BD?+AC? Q. 4.

Proof : From right AADB, we have
AB? =AD?+BD?

[By Pythagoras theorem]
= AB?-BD? = AD~ si(i)
From right AADC, we have

AC? = AD?+CD?
= AC?-CD? = AD? ..(ii)
From (i) and (ii), we get
AB?-BD? =AC?-CD?
= AB?+ CD? =BD? + AC?> Hence Proved.
Q. 3. In Fig. 2, DE || AC and DC || AP. Power that

Ans.

BE BC .
E = 6 [CBSE Delhi, Set-I, 2020]
A
.5
5 Q
B E Cc P
Fig. 2
Ans. Given: DE Il ACand DC Il AP. Ans.
BE BC
To Prove : EC - Cp
CBSE-MATHEMATICS,
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A
D
B E C P
Proof : In AABC,

DE Il AC
BE BD ;
0 o ..(i)

AD

(By Basic Proportionality Theorem)
Similarly, In AABP,
DC Il AP
BC BD
CP AD
From (i) and (ii), we get
BE BC
EC CP

..(ii)

Hence Proved.

In an isosceles A ABC right angled at B,
prove that AC? = 2AB2

[CBSE Term 1, 2016]
In AABC, AB = BC (1)
[ triangle is isosceles]
A
B H C

In AABC by pythagoras theorem,
AC? = AB? + BC?
= AC? = AB? + AB?> [From (i)]
= AC?=2AB? Hence Proved.

. X and Y are points on the sides AB and

AC, respectively of a triangle ABC such
that AX, AY =2 cm and YC = 6 cm. Find

whether XY || BC or not.
[CBSE Term 1, Set 1, 2015]

AX 1
AB ~ 4
ie., AX =1K, AB=4K

(K- constant)

Sinea 2001
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BX=AB-AX AX _ AY A
=4K-1K=3K XB YC 2cm
X Y
1K 1
N % - 363 XY || BC 6em
(By converse of Thales’
Ay 2 1 theorem)
=== B C
ol YC 6 3
€ Short Answer Type Questions-I| (3 marks each)
Q.1. In Fig. 7, if AABC ~ ADEF and their sides A

of lengths (in cm) are marked along them,
then find the lengths of sides of each

triangle [CBSE OD, Set 1, 2020] 5 &
/\ /\ B e
Fig. 5
2x +2 3x+9 5
Ans. Given: 4D =LE
Fxg -7
A Gi ABC ~ ADEF d B B
ns. iven: A A and, DB _ EC
AB AC
DE ~ DF To prove : ABAC is an isosceles triangle
: oy : AD AE .
[Corresponding parts of similar triangles] Proof : In AABC, DB - EC (given)
2x—1 3x
= 18 6x = DE || BC
2y -1 1 {By converse of Basic Proportionality
= 18 = > theorem}

ZADE = ZABC ws(l)
= -8 =ah {"." Corresponding angles are equal as DE ||
= 4x =20

BC}
= x =5 and ZAED =ZACB ..(ii)
Now, lengths of sides of triangle ABC are, But ZADE = ZAED (Given)...(iii)
AB =2x-1=9cm ZABC =ZACB
BC =2x+2=12 cm (From eq. (i), (ii) and (ii))
AC =3x=15cm —~ £ =0
) ) . AABC is an isosceles triangle as two of its
And, lengths of sides of triangle DEF are, sides are equal. Hence Proved.
DE =18 cm Q. 3. Inatriangle, if square of one side is equal
BE wy+ 0wl om to the sum of the squares of the other two
sides, then prove that the angle opposite of
DF =6x=30cm Ans. the first side is a right angle.
Q.2. In Fig. 5, /D = ZE and DB _EC’ P™V€ Ans. Given:AABC in which
that BAC is an isosceles triangle. AC?=AB?+BC?
[CBSE Delhi, Set 1, 2020] To prove : ZB =90°

CBSE-MATHEMATICS, D
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A P and PQ = 3RS. Find the ratio of the areas
of traingles POQ and ROS.

[CBSE OD, Set 1, 2019]

Ans. Given, PQRS is a trapezium where

B (e Q R PQ || RS and diagonals intersect at O and

Construction : Draw APQR in which PQ = PQ =3RS

AB, QR =BC and £Q = 90°. y R

Proof : In AABC,

— AC? = AB? + BC? (Given) Q)

— AC? =PQ?>+QR? (Given)...(i)

Now, PR? = PQ? + PR? ...(ii) y "
(By Pythagoras Theorem) In APOQ and AROS, we have

From equations (i) and (ii), we get

ZROS = ZPOQ
AC? =PR? . .
i (vertically opposite angles)
:'>I — _P " ZOQP = Z0OSR (alternate angles)
A AnBcant. AROR, Hence, APOQ ~ AROS by AA similar-
AB =PQ ity then, If two triangles are similar, then
BC =QR ratio of areas is equal to the ratio of square
AC =PR of its corresponding sides.
# AABC =APQR Then,
- ZABC = /PQR (CPC.T) area of APOQ _ (PQ)”
: ZABC =90° Hence Proved. area of AROS  (RS)?
Q. 4. Two right triangles ABC and DBC are _ (3RS)* _9
drawn on the same hypotenuse BC and (RS> 1

on the same side of BC. If AC and BD

intersect at P, prove that AP x PC = BP x =2:1
DP. [CBSE OD, Set1,2019] Q. 6. In Fig. ZACB =90° and CD L AB, prove
Ans. Given, AABC and ADBC are right angle that CD?=BD x AD.
triangles, right angled at A and D respec- ¢
tively, on same side of BC. AC & BD inter-
sect at P.
D
R A 5 B
£ [CBSE Delhi, Set 1, 2019]
Ans. Given, AACB in which ZACB = 90° and
8 c CD L AB
In AAPB and APDC, To prove: CD? = BD x AD
LA =2£D=90° Proof: In AADC and AACB
ZAPB = ZDPC (Vertically opposite) LZA=LA (common)
AAPB ~ADPC  (By AA Similarity) ZADC = ZACB (90° each)
AP PD AADC ~ AACB (By AA rule)
—_— = (by c.s.s.t.)
BP PC AD AC ;
= —_— ...(l)
= AP x PC=BP x PD. Hence Proved. CD BC
Q. 5. Diagonals of a trapezium PQRS inter- Similarly,
sect each other at the point O, PQ || RS ACDB ~ AACB (By AA rule)

CBSE-MATHEMATICS;, _I‘\!::m!?
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AD AC . To prove: AQ? + BP? = AB? + PQ?
= CD BC (i) construction: Join AQ, PB and PQ
Erom eq“a:g“ (i)cagd (i) Proof: In AAQC, £C = 90°
Sab wgii 2o AFR 2 :
CD DB AQ*=AC ; CcQ sil)
Using Pythagoras theorem
= CD?=AD-BD (UeingEythag )
In APBC, ZC =90°
= CD? = BD x AD Hence Proved. R .
Q. 7. If P and Q are the points on side CA and B N (i)
CB respectively of AABC, right angled at (Using Pythagoras theorem)
C, prove that (AQ? + BP?) = (AB? + PQ?). Adding equation (i) and (ii)

[CBSE Delhi, Set 1, 2019]

2 2 _ A2 2 2
Ans. Given, ABC is a right angled triangle in AQ? + BP? = AC* + CQ? + BC* + CP
which ZC =90° = AC? + BC? + CQ? + CP?

A
or AQ? + BP?= AB? + PQ?
Hence Proved.
P
B o] So

Q. 8. Prove that the area of an equilateral triangle described on one side of the square is equal to
half the area of the equilateral triangle described on one of its diagonal. [CBSE, 2018]

As.
ﬁ Topper's Answers
— e o e = A— g —
R _.IJ Given,_Square ABCD, A AED crd AARC. are equilateral. {’_ _/.7 . EErepo | .
(oicel) || To_pnoves Area AAFC > 2¢ Aren AARD: e 3l NG .
| Consfnuchbrm Draw FPLAD Gnd FRLAC. : j PR, SE— Y _
Proof:_LeX side of square be X-. I I IS W | - N |
o ||=> stdes of AAEP=x. S E- -

T8 AABC B2 0 o

————{}—=> Py _ Pytagonas ram, e

Al'#’c."»ﬁ

) X'$¥is Ac? = ACe 8w, = Sides oO Am-rx o -

- U_k»u alffude  of _equilaterdl A bisecH fhe bate:. .
PP=X  AQaX |

R 5 9

— " || Th AAEp, LP=5". S |

By Pyfhayonar fhmnens, AENEP ;AP S A alle
I O o
Er's. 21'—-9 .’Ex.‘.‘. ==

Tn AAFR, 290407 A_f/é o -
_h_rymgnm-ﬂum. AC2: Fa*tAQ? T )| -
- &g FR"—*‘- S

La h‘ = a 2
o S - Fae "’/T" SO | jo=is

2
B A E P
STUDY CIRCLE
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<> _ Anea of Am;%-»:ﬁ:v: [

| We lwow, Anea of daiangle = -‘ixwx hﬁaw Sp-tndt -

= | i — :-&oﬁf:%,¥ — e - — T
i . .
Aneq of AAEO!—L—\(XV £r. 7 — s = =
L . . v,g..x. 3y . N B R
< d - \/ x. e S PRSI | [
! ___2-Anea of AAED= -f‘ Hyen Aot ppee. . .
- l -~ _hence f»oved s i SSOT——. | —
Let ABCD be a square with side ‘a’ Q. 9. If the area of two similar triangles are
K equal, prove that they are congruent.
[CBSE, 2018]
D C Ans. Given, AABC ~ APQR
A P
E
A B
In AABC,
AC? = AB? + BC? B CQ R
gy a0 And ar (AABC) = ar (APQR)
AC = \/2? _ To prove:
AABC = APQR
Area of equilateral ABEC (formed on side Proof:
BC of square ABCD) '
3 Given, AABC ~ APQR
_ : 10)2
= —— x (side) ar(AABC) _ AB*> _BC*> _ AC?
ar(APQR)  pQ* QR?> PR’
= ﬁ a? (1) o Q. Q )
4 (Ratio of area of similar triangles is equal

Area of equilateral AACF (formed on
diagonal AC of square ABCD)

3
- ﬁ(\/ﬁa)z - £(2az)
4 4
2 %az ..(ii)
From eq. (i) and (ii),
ar AACF = 2 x ar ABCF
or ar (ABCF) = E ar (AACF)

ie, area of triangle described on one
side of square is half the area of triangle
described on its diagonal. Hence Proved.

CBSE-MATHEMATICS;

to the square of corresponding sides)

ar (AABC) .
But ar (APOR) 1 (Given)
AB*> BC* AC? 1
PQ*> QR?> PR?

So, B2=PQ? or AB=PQ
BC? = QR? or BC =QR
AC?=PR? or AC=PR
By SSS congruency axiom

AABC = APQR

A

Hence Proved.

Sinee 20M_
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Q. 10.A ABCis aright angled triangle in which Ans. T
4B =90°. D and E are any point on AB
and BC respectively. Prove that
AE? + CD?>=AC? + DE2. R
[CBSE, Term 1, 2016] 1
Ans. In A ABC, /B = 60°and D, E are points on 3 S8
AB, BC respectively. P E 40,
7~ In ARPQ,
L1+ £2+ £4=180°
D = Z£1+ £2+90°=180°
= £1 + £2=180°-90°
B : C = £1=90°- 22 ..(i)
. TP 1 PQ
o prove.2 i i i ZTPQ = 90°
AC?+ DE*=AE“+CD s /9 4+ /3 =90°
In A ABC by using Pythagoras theorem, s /3=90°— /2 ...(ii)
AC?=AB?+BC? (1) From eq. (i) and eq. (ii),
In A ABE by using Pythagoras theorem Z1=/3
AE? = AB? + BE? ..(ii) Now in ARQP and APST,
In A BCD by using Pythagoras theorem £Ll= /3 [Proved above]
CD? = BD? +BC? ..(iii) Z4=/5 [Each 90°]
In A DBE by using Pythagoras theorem So by AA similarity
DE? = DB? + BE? ..(iv) ARQP ~ APST
Adding eq. (i) and eq. (iv), % = II;—S [By c.p.c.t.]
AC? + DE? = AB? +BC? + BD? + BE? Q
=5 ST-RQ =PS-PQ Hence Proved.
= AB? + BE? + BC? + BD?
Q. 12.In given figure, EB | AC, BG L AE and
AC? +DE? = AE?2 + CD? CF | AE. E
[From eq. (ii) and eq. (iii)] Prove that:
Hence Proved. (i) AABG ~ADCB & <
: BC BE R
Q. 11.In the given figure, RQ and TP are per- (i) =—==—
pendicular to PQ, also TS L PR prove BD BA A X c
B RERSs [CBSE, Term 1, 2015]
Ans.
E
R E
S CC 7 D
2 3
p Q A 1 6 —15 4 C
[CBSE, Term 1, 2016] B
CBSE-MATHEMATICS, O AE P
2 STUDY CIRCLE

ACCENTS EDUCATIONAL PROMOTERS



Since 2001...

—
|
[ ] IT-JEE | NEET | CBSE

A\ STUDY CIRCLE

ACCENTS EDUCATIONAL PROMOTERS

Given: EB 1L AC, BG L AE and CF 1L AE
To prove: (i) AABG ~ ADCB

" BC BE
(ii) BD_BA
Proof: (i) In AABG and ADCB, BG || CF as
corresponding angles 2 and 7 are equal.

L2= /LD [Each 90°]
£6= /4

[Corresponding angles]

AABG ~ ADCB Hence Proved.
[By AA similarity]
£1=/3 [c.pct]
(ii) In AABE and ADBC,
V.= 28 [Proved above]
ZLABE = 45

[Each is 90°, EB L AC (Given)]
AABE ~ ADBC [By AA similarity]

In similar triangles, corresponding sides

are proportional
BC _ BE
BD BA

& Long Answer Type Questions

Hence Proved.

Q. 1. If a line is drawn parallel to one side of
a triangle to intersect the other two sides
in distinct points, then prove that the

other two sides are divided in the same
[CBSE OD, Set 1, 2019]
[CBSE Term 1, Set 1, 2015]

Given, a AABC in which DE | BC and
DE intersect AB and AC at D and E
respectively.

ratio.

Ans.

Construction: Join BE and CD

CBSE-MATHEMATICS;
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Q. 13.In triangle ABC, if AP 1 BC and
AC? = BC? — AB?, then prove that

PA?%=PB x CP.
[CBSE, Term 1, Set 1, 2015]
AC?2=BC?-AB?> [Given]
= AC?+AB?=BC? |
ZBAC =90°

[By converse of P
Pythagoras’ theorem]

AAPB ~ ACPA

Ans.

[1f a perpendicular is drawn from |
the vertex of the right angle of a
triangle to the hypotenuse then
triangles on both sides of the
perpendicular are similar to the

| whole triangle and to each other |

AP _ PB

CP PA
[In similar triangles, corresponding sides are
proportional]

= PA2=PB.CP Hence Proved

(4 marks each)

Draw EL 1. AB and DM 1 AC
Proof: we have 1
area (AADE) = > x AD x EL

area (ADBE) = % « DB x EL

('.'Azlxbth
2

1
area (AADE) _ 5 *ADXEL

area (ADBE) 1 x DBx EL
2

and

= 4D
DB
Again, area (AADE) = area (AAED)

()

=%xAE><DM

1

area (AECD) = x EC x DM

and

AL e
STUDY CIRCLE

ACCENTS EDUCATIONAL PROMOTERS
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1 Using equations (i) and (ii), we get
. area (AADE) 2 x AExDM _AE ..
" area (AECD) 1 ~EC (i) il et (AA5C) _ [E x E] = —BCZ
5 XECxDM ar (ADEF) \EF EF) EF?
Now, ADBE and AECD, being on same o AABC) ARB?
base DE and between the same parallels Similarly, el DEF) =—
DE and BC, we have ar (ADEF) DE
area (ADBE) = area (AECD) ...(iii) p ar (AABC) _ AC2
From equations (i), (ii) and (iii), we have an ar (ADEF) " DF?
AD _AE Hence Proved. 5 5 5
DB EC Elsice ar (AABC) _ AB _ AC _ BC
Q. 2. Prove that the ratio of the areas of two ar (ADEF) DE*> DF? EF?

similar triangles is equal to the ratio of
the squares on their corresponding sides.

Hence Proved.

Q. 3. In a triangle, if square of one side is
[CBSE OD.’ Set 2, 2019] equal to the sum of the squares of the
. ICBSE Dells, Sek3,.2019] other two sides, then prove that the angle
Ans, Given, AABC~ADEF opposite the first side is a right angle.
Toprove: AL(ABCO) _AB* AC* _BC® [CBSE OD, Set 3, 2019]
ar (ADEF) DE®> DF?> EF? Ans. Given, AABC in which
A D AC? = AB? + BC?
7 ; . 5
B C C E i F L S E_l -...F

Construction: Draw AL 1 BC and DM 1 EF.

Proof: Since AABC ~ ADEF it follows that
they are equiangular and their sides are
proportional.

“LA=4D,/B=L/E, LC = /F and

To prove: ZB =90°

Construction: Draw a ADEF such that
DE = AB, EF = BC and ZE =90°.

Proof: In ADEF we have ZE =90°

AB _BC AC (i)
DE E " DF So, by Pythagoras theorem, we have
DF? = DE? + EF?
Now, area (AABC)= = xBC x AL
2 = DF? = AB? + BC? (1)
area (ADEF) = % x EF x DM (- DE = AB and EF = BC)
1 But AC? = AB? + BC? ...(ii) (Given)
ar (AABC) 2 xBCxAL BC AL From equations (i) and (ii), we get

ar(ADEF) 1 _rr.ppr EF “DM
2

AL _ BC
DM  EF
(. In similar triangles, the ratio of the cor-

responding sides is the same as the ratio
of corresponding altitudes)

Also, ...(ii)

CBSE-MATHEMATICS;

AC?=DF?= AC=DF.
Now, in AABC and ADEF, we have
AB =DE, BC = EF and AC = DF.

AABC = ADEF.
Hence, ZB = ZE =90°.

A STUDY CIRCLE
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Hence Proved.
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res of the other two sides.

@ﬁ Topper's Answers

REVISION MODULE

STIANGLES

Q. 4. Prove that in a right angle triangle, the square of the hypotenuse is equal the sum of squa-

[CBSE Delhi, Set 1, 2019] [CBSE 2018]

CBSE-MATHEMATICS;

- 29-\ To.prove - Ss]_maz._ot,_h.mndmm,,m ¥ A to
__g . gadﬂm_m MJ_éfggﬂ.ggmMm\
o Comtbusetiom . Consgbupst BD
Name £ BAC =B _ _ S -
- Them, /BCA=AD-5, £ ABD=90-p, LDBC=8 M(‘}’I- o R |
s eleons Yuad
AABD Y AACR 2 ABCD.
Usemg  AABD “ AACK 2e g ok :
AB_= AD > ARz ACxAD —@®
Ac  Aa
Snilonly Iy ﬁ_/m AACR, rue 908 >
¢ Bc="0p > BL =cp = petALAD T
AcC cn AC B¢
ololine (D) amd @, qiues
/ d 2 >3 - :
i AR+ nc? = ACXAD + ACXCD
-~ A [Abicnz AC
= p8*+ne’ Ac [(AD+ CD) /_,F. |
> ABBE? 2 ACXAC ¢
[Ae*+Bc =A™ o
o sQRLaxe oleyM_Luida : '
49 b l
Ans. Given, A AABC right angled at B. LA=LA (common)
To prove: AC?= AB? + BC? ZADB = ZABC (90° each)
B AADB ~ AABC (By AA rule)
s,  AD _AB
/ AB AC
: (sides are proportional)
A - c or AB2=AD-AC (i)
Construction: D BD L AC Also, In ABDC and AABC
ook an Z/BDC = Z/ABC (90° each)

Sinea 2001
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ABDC ~ AABC
¢D BC
So, LA
BC AC
or BC?=CD-AC ..(ii)

Adding equation (i) and (ii), we get
AB? +BC?=AD-AC+CD-AC

Q. 5.

7(AB)2.
Ans.

ﬁ Topper's Answers

In an equilateral AABC, D is a point on side BC such that BD = %BC. Prove that 9(AD)?

SREVISION MODULE
"TIANGLES

=AC (AD + CD)
=AC x AC
=AC?
AC? = AB? + BC?
Hence Proved.

or

[CBSE, 2018]

_Ghiven: A RBC 5 equikaforal:

=)

|l =5 AB=BCICA, /A= LBRLC® 60"

_Pis. a_ point_oh_BC ‘$u0‘!_.-ﬂol‘_£b.=-;—j&.- —
To prove: Q(BD)2= 2(AB)2.
_Construchon: Praw AELBL.

-__/_'

Pnoof: Let BD=Y. z

E.ép € G

_As £ AEB =%0"

_ =>Bex3yx.Apx=Ac [ Apke s equilaiaa]  [Given BD= Lpe].
Alro, we_know H#at 8&=1.BC _[aminde i equilaters! A biseoks base]

—Tn Tomnglg_ A ASE, by Pythagonas _Thesrew,

Be® +pc*~ AR!

-r.ﬂ.n‘-*q*f-../_@' .

(Br)ts ae2a G4,

_ Q' amte Axt o AE'= ¥ 0
T 3

PE= BE-BD

___DE!+ AEZa> AD? )

- Now ,ip__4\ ADE, ¢E =Q0% S -
_ By_Pyikagonas Thesvem, = Box, R

2
_@;__.,)_4

2%z _AD/C‘?’W':‘_@ | PR
2

T

X34 29w B
0

7 Ap?

T2 Apra 283 ox2 — B
V3
From_ @ and (B),

AB*> Qx2, Ap2a 79”.

7AR*=63x% _ AD s gt
=> 748B'= qap2.

_Jemce  pnoved.

CBSE-MATHEMATICS;

-
- Sinea 2001
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B D E C

Given, ABC is an equilateral triangle and

D is a point on BC such that BD = % BC.

To prove:
9AD? =7AB?
Construction: Draw AE 1 BC

Proof: BD = %BC
and AE 1 BC

We know that perpendicular from a vertex
of equilateral triangle to the base divides

base in two equal parts.

BE=EC=% BC

In AAED,
AD? = AE? + DE?

(Pythagoras theorem)

or AE?=AD? - DE?
Similarly, In AAEB,
AB? = AE? + BE?

1 2
—ADZ—DEZ+(EBC)

[from equations (ii) and (iii)]

- AD?>— (BE— BD)* + 1 Bc2
4

_ AD?— BE2— BD? + 2-BE-BD + i BC?

2 (1scY —(1aeY +2.18c. Lac
=AD - |3 3 273

[From equations (i) and (ii)]
1g

—  AB’=AD?- % BC? +

2
= AB?=AD? + 9 BC?

CBSE-MATHEMATICS;

...(0) (Given)

Q. 6.

Ans.

SREVISION MODULE
"TIANGLES

— AR =AD?4 2 AR
(- BC = AB)
= AB? — % AB?=AD?
= 7 AB? = AD?
9
= 7AB? =9AD?
or 9(AD)?=7(AB)*> Hence Proved.

In an equilateral AABC, E is any point on
BC such that BE = i BC. Prove that

16 AE>=13 AB~.

[CBSE Term 1, 2016]
1
Given BE= ZBC
Draw AD 1 BC.
A
B E 5) C
In AAED by pythagoras theorem,
AE? = AD? + DE? (1)
In AADB,

AB? = AD? + BD?
= AB? = AE? — DE? + BD? [From (i)]
= AE? — DE? + (BE + DE)?
— AB? = AE? — DE? + BE2 + DE? + 2BE.DE
= AB? = AE? + BE? + 2BE.DE

BC
= AB%?=AE? + (4) +2E .(BD — BE)
— AB?2 = AE2+B_(:2+£ E,E
16 2 2 14
2
 AB?— AE? 4+ AB +AB[2AB—AB]
2 4
s A32+AB AB
= AB?=AE? + — ~+ X
AB%?  AB?

= AP- g g =AP

2 2 2
- 16AB —AB —-2AB _ AE2

IITJEElNEET\ CBSE
S T UDY CIRCLE
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= 16AB? — 3AB? = 16AE? & c
= 13AB2 = 16AE? DY +BY =7 (BD)+ 4 (BD)
Hence Proved. e ¢
Q. 7. Inthe figure, if ZABD = /XYD = Z/CDB = = BD_BDE*Z}
90°. AB=a, XY =cand CD =b, then prove
that ¢ (a + b) = ab. - BD |cb+tea
C BD ab
- 1= c(a+Db)
ab
A = cla+b)=ab Hence Proved.
b
X Q. 8. The perimeter of a right triangle is 60 cm.
. Its hypotenuse is 25 cm. Find the area of
the triangle.
€ [CBSE Delhi, Term 2, Set 2, 2016]
b Y b Ans. Given, the perimeter of right triangle
[CBSE Term 1, 2016] =60 cm
Ans. To prove: c(a +b) =ab c and hypotenuse = 25 cm
A
o
&
N %
b
¥ 90°
. B C
c AB + BC + CA=60cm
B 5 D = AB+BC+25=60
In AABD & ADXY, X AB +BC =35 (i)
ZB=/XYD [Each 90°] Now, by pythagoras theorem,
ZXDY = ZADB [Common] (AC)? = (AB)? + (BC)?
So by AA similarity, - (25)2 = (ABY? + (BC)?
ADAB ~ ADXY AB? + BC? = 625 ..
DY XY + = ...(ii)
DB AB We know that, (a + b)? = a® + b* + 2ab
2_ 2 2
. DY = £(BD) () then, (AB + BC)* = (AB)* + (BC)
a +2AB-BC
In ABCD & ABYX, = (35) = 625 + 2 AB-BC
ZXYB=2D [Each 90°] — 2AB-BC = 1225 — 625
ZCBD = ZXBY [Common]
s = 2AB-BC = 600
So by AA similarity, ABBC
ABYX ~ A BDC BB _?m
BY _ XY Area of AABC = —x AB x BC
BD CD 2
1
- BY = (BD) ...(ii) =3 x300
=150 cm?

Adding equation (1) and equation (ii),

)\ P,

CBSE-MATHEMATICS,
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Q. 9. Inthe given figure, AD =3 cm, AE=5cm, CE 4 4 )
BD =4 cm, CE = 4 em, CF = 2 cm, BF = Also, AT 45 9 -
2.5 cm, then find the pair of parallel lines CF
and hence their lengths. CB= 2 = c
A 2+25 45 9
EC CF
3 5 i =
cm cm = FA CB
Y \ ZECF = ZACB [Common]
s e ACFE ~ ACBA  [SAS similarity]
B 25cm F 2cm ¢ - E — g
AB CA
[CBSE Term 1, Set 1, 2015] _ . .
4 CF 5 4 [In similar A’s, corresponding sides
Ans. E€ -2 ang & - 222 are proportional]
s RS SN EF_2 |+ AB=3+4=7cm]
L o 7 o [ AB=Iras
EA FB 28
In AABC, EF || AB EF = EcmandAB=7cm
[Converse of Thales’ theorem]
CBSE-MATHEMATICS, A E P g
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