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REVISION OF KEY CONCEPTS AND FORMULAE

Two tigures having the same shape but not necessarily the same size are called similar figures.

. All congruent figures are similar but the converse is not true.
. Two polygons having the same number of sides are similar, if

(1) their corresponding angles are equal and
(11) their corresponding sides are proportional (i.e., in the same ratio).

. If a line is drawn parallel to one side of a triangle to intersect the other two sides in distinct

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

. Ifaline divides any two sides of a triangle in the same ratio, then the line is parallel to the third

side of the triangle.

. The internal bisector of an angle of a triangle divides the opposite side internally in the ratio of

the sides containing the angle.

. Ifaline through one vertex of a triangle divides the opposite side in the ratio of other two sides,

then the line bisects the angle at the vertex.

. The external bisector of an angle of a triangle divides the opposite side externally in the ratio of

the sides containing the angle.

. Theline drawn from the mid-point of one side of a triangle is parallel of another side bisects the

third side.

10. The line joining the mid-points of two sides of a triangle is parallel to the third side.

. The diagonals of a trapezium divide each other proportionally.

. If the diagonals of a quadrilateral divide each other proportionally, then it is a trapezium.

. Any line parallel to the parallel sides of a trapezium divides the non-parallel sides

proportionally.

. If three or more parallel lines are intersected by two transversals, then the intercepts made by

them on the transversals are proportional.

. AAA Similarity criterion: If in two triangles, corresponding angles are equal, then the triangles

are similar.

. AA Similarity criterion: If in two triangles, two angles of one triangle are respectively equal to

the two angles of the other triangle, then the two triangles are similar.

. 855 Similarity criterion: If in two triangles, corresponding sides are in the same ratio, then the

two triangles are similar,

. 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.

- RHS Similarity criterion; If in two triangles, hypotenuse and one side of one triangle are

proportional to the hypotenuse and one side of the other triangle, then the two triangles are
similar,
If two triangles are equiangular, then
(i) the ratio of the corresponding sides Is same as the ratio of corresponding medians.
(ii) the ratio of the corresponding sides is same as the ratio of the corresponding angle bisector
segments. ‘
(ili) the ratio of the corresponding sides Is same as the ratio of the corresponding altitudes.
If one angle of a triangle is equal to one angle of another triangle and the bisectors of these
equal angles divide the opposite side in the same ratio, then the triangles are similar.
7.1
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. ; spectively pr j
22, If two sides and a median bisecting one of these sides of a triangle are resp Y Propory

¢ iangle, then the tria d
to the two sides and the corresponding median of another triang Ngles are
similar,

23. If two sides and a median bisecting the third side of a triﬂ.ngle . chresiﬁzti:gz P;;:P Orﬁ‘.’nfll to
the two sides and the corresponding median of another triangle, then gles are Simily,
24. AABC~ ADEF, then

AB _BC _ AC _ Perimeter of AABC
DE EF DF " Perimeter of ADEF .

25. If a perpendicular is drawn from the vertex of the right angle of a right triangle t, the
hypotenuse, then the triangles on both sides of the perpendicular are similar to the Whole,
triangle and also to each other. .

26. Pythagoras Theorem: In a right triangle, the square of the hypotenuse is equal to the sum the
Squares of the other two sides.

27. Converse of Pythagoras Theorem: If in a triangle, square of one side is equal to the sum of the Squareg
of the other two sides, then the angle opposite to first side is a right angle.

28. Inany triangle, the sum of the squares of any two sides is equal to twice the square of half of th,
third side together with the twice of the square of the median which bisects the third side,

29. Three times the sum of the squares of the sides of a triangle is equal to four times the sum of th,
squares of the medians of the triangle.

30. Three times the square of any side of an equilateral triangle is
equal to four times the square of the altitude.

31. Ina triangle perpendicular drawn from the vertex of right angle
to the hypotenuse divides the triangle into two similar triangle
i.e. AADB~ ACDA.
Also, AD* =BDxCD i.e. the square of the perpendicular is equal

to the product of Projections of other two sides on the B D ¢
hypotenuse (Fig, 7.1). Fig. 7.1
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IMULTIPLE CHOICE QUESTIONS (McQs)!

EXAMPLE 1 In Fig. 7.2, DE||BC. IfAD=3 cm, AB=7 em and EC =3 cm, then the length of AE is

(@) 2cem (b) 2.25¢cm (c) 35¢cm (d) 4cm
Ans. (b) [CBSE 2023)
SOLUTION Given that DE||BC
AD AE 3 AE 9
SRR P o=—=AE=Im=225
DB EC "4 3 g mTasam
A

B 4cm ] C
Fig. 7.2 Fig.7.3
EXAMPLE 2 In Fig. 7.3, DE||BC.If AD =2 units, DB = AE = 3 units and EC = x units, then the value of
xis
(a) 2 (b) 3 (c) 5

(d) 912
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Ans. (d) (CBSE 2023

«OLUTION Given that DE|| BC
AD AE 2 3 9

— Y — =l — Y

DB EC & X
EXAMPLE 3 In Fig. 7.4, AABC ~ AQPR. If AC =6 ¢m, BC =5 ¢m, QR =3 cm and PR = x cm, then the

palue of X 18
(a) 2.6¢m (b) 25cm (c) 10cm (d) 3.2cm
Ans. (b) . [CBSE 2023]
SOLUTION AABC ~ AQPR R
AB_BC_AC e &N\
= QP PR QR \ﬁ‘
BC AC 5 6 5 B Q P
- —= = —=—= =— =
= PR QR — x 3 = *=pmm=25am Fig. 7.4
EXAMPLE 4 In AABC, PQ||BC.IfPB=6 cm, AP =4 cm, AQ =8 cm, then the length of AC is
(a) 12cm (b) 20cm (c) 6cm (d) 14cm
Ans. (b) [CBSE 2023]
SOLUTION PQ|| BC
AP _AQ
R Lo, ]
e s
—=—= QC=12
= 6~ QcC Q cm B

- AC=AQ+QC=(8+12)cm =20cm
EXAMPLE 5 In Fig. 7.6, if DE|| BC, then the value of x is

(@) 6 (b) 125 (c) 8 (d) 10
Ans. (a) [CBSE 2023]
SOLUTION Given that DE | BC |

AD _DE

DB BC

2 4
= §=; = 2x=12 = x=6 B Igm Cc

Fig.7.6

EXAMPLE 6 If AABC ~ APQR with £A=32° and /R =65°, then the measure of £B is
(a) 32° (b) 65° (c) 83° (d) 97°
Ans. (c) ‘ [CBSE 2023)
SOLUTION AABC ~ APQR

= LA=/P, /B=2/Qand LC=4LR = £A=32°and ZC=65°
Using angle sum property in AABC, we obtain
ZA+ ZB+ ZC=180° = 32°+ £B+65°=180° = ZB=83°

EXAMPLE 7 Jt is given that AABC ~ ADFE, ZA=30°, ZC=50°, AB =5 cm, AC = 8 cm and DF = 7.5 cm,

Then, which of the following is true?
(@) DE=12'cm, £ F=50° (b) DE=12 cm, £ F=100°

(©) EF=12 em, £ D=100° (d) EF=12 cm, £ D=30°
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Ans. (b) (NCERT EXEMPLAR
. . l
SOLUTION 1t is given that AABC ~ ADFE .
AB_BC_AC
€A=4D, £B=LF, £C=£Eand Jr=FF~ DE
5 BC 8 : —1an° —Eno .
= é - o - [+ ot o e R — I — T ZA-—SO,ZC—-SO 45:-..
D=30° ZF=100°, ZE=50°and - == =DF | 1oy
= £F=100° and DE =12 cm.
EXAMPLE 8 In triangles ABC and DEF, £B = ZE, ZF = £C and AB = 3 DE. Then, the two triangleg o,
(a) congruent but not similar (b) similar but not co,.;gru.en.t
(€) neither congruent nor similar (d) congruent as well as similar  [NCERT E-)(EMPL,.\RI
Ans. (b)

SOLUTION In triangles ACB and DEF, it is given that ZB=ZE, ZF=ZC. So by AA-criterigp, o
similarity AABC ~ ADEF . It is also given that AB = 3DE. So, AABC is not congruent to ADy ,,
AB=DE . Thus AABC~ ADEF but AABC is not congruent to ADEF.

EXAMPLE 9 If APQR ~ AABC ; PQ=6 cm, AB =8 cm and the perimeter of AABC is 36 cm, then Perimete,
of APQR is

(@) 2025 am (b) 27 cm (c) 48cm (d) 64cm
Ans. (b) [CBSE 2023)
SOLUTION APQR ~ AABC
oz PQ _ PE@eter of APQR - 6 _ Perimeter of APQR —» Perimeter of APQR = 36x6 =2
AB Perimeter of AABC 8 36
. . BC CA
EXAMPLE 10 If in two triangles ABC and PQR, §= £= ﬁ' then

(a) APQR~ ACAB (b) APQR~AABC (c) ACBA~APQR (d) ABCA~ APQR
Ans. (a) =
SOLUTION 1t is given that
AB BC CA
—=——=—= A Q,B&R,Co P = APOR~ CAB
OR RP PO Q = APQ
EXAMPLE 11 In AABC and APQR, we have AB = 4.5 cm BC = 5 cm, CA = 62 cm, PQ = 10 cm,
QR=9cm, PR= 12J2 om.If £ A=75°and £ B=55° then /P =

(@) 75° (b) 55° (c) 50° (d) 130°
Ans. (c)
SOLUTION In AABC and APQR, we find that

AB BC CA

—=—=— = AABC~ ARQP = LA=/R,/B= - _ _ 55
QR QP PR Q ZQ and £C=/P = /R=75° £Q=5

Using angle sum property in APQR, , we obtain
LP+£Q+ZR=180° = £P+55°+75°=180° = /P =50°
EXAMPLE 12 AABC is such that AB = 3 cm, BC =2 cm, CA =25 cm. If AABC"' ADEE and EF-': 4cm,

then perimeter of ADEF is

Ans. (b)
SOLUTION It is given that
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AABC ~ ADEF

AB_BC _ AC _ AB+BC+CA
DE EF DF DE+EF+DF

BC__ 3+2+425 4
7.5

: AB
EXAMPLE 13 Ifin AABC and ADEF, BE:-?% then they will be similar, when

|V

() £B=<E () z4=sD () £B=sD (d) zA=ZF
Ans. (©) e [NCERT EXEMPLAR]
GOLUTION We have,

AB _BC AB _BC

—_—— =y —
DE ED ED DF => Ao E,BoDandCeoF

Thus, AABC ~ AEDF and hence £ZA=ZE, /B=/D and £C=/F.
EXAMPLE 14 In Fig. 7.7, ZACB= ZCDA, AC=8 cm, AD =3 cm, then BD =

22 26 55 64
(@ 3™ (b) 5 m (9 Fom (&) 5 em
Ans. (¢) c
SOLUTION In triangles ACB and CDA, we find that

ZACB=ZCDA [Given] 8cm
and ZCAB=ZCAD
So, by using AA-criterion of similarity, we obtain AFe’D B
AC AB 8 AD+DB _ 64 55 Fig.7.7
- 5 -=—— = —=3+DB= DB=—

MCB~AADC = 7p~ac 37 8 3 3

AB _BC

EXAMPLE 15 If AABC and ADEF, —¢ DE FD° Which of the following makes the two triangles similar?
() LA=/D (b) £B=<D (c) £B=ZE ) ZA=ZF
Ans. (b) [CBSE 2023]
SOLUTION We have,

AB BC AB _ED )

@ Ih = ~ AEDF if £B=4D

DE-FD — BC DF - AMBC

EXAMPLE 16 In AABC., DE]lAB IfAB=a, DE=x, BE =band EC =c. Then, x =

ac ab 6 ab
(a) n (b) b—+—c- (@ ~ (C)
Ans. (b) [CBSE Sample Paper 2024]
A
SOLUTION Given that DE| AB l
D
AB_BC “
DE _ EC | :
B «—b—»E «—c—>C
= a_bte Fig. 7.8
x ¢ b+c

EXAMPLE 17 If in Fig. 7.9, /BAC =90° and AD L BC, then

(@) BDxCD=BC?  (b) ABxAC=BC* (0 BDxCD=AD?> (d) ABxAC=AD?
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SOLUTION In triangles ABD and ABC, we find that .
ZADB = ZBAC [Each equal to 90°] A
and, ZABD = ZABC [Common] ;
So, by using AA-criterion of similarity, we obtain
ABDA ~ ABAC (U
Similarly, AADC ~ ABAC (i)
From (i) and (ii), we obtain
ABDA -~ AADC= B2 _DA_BA _, pp«pC=AD?
AD DC AC
ALITER In a right triangle perpendicular drawn from the vertex of right angle to the hypotenuse,

divides the triangle into two similar triangles.

AADB-~ ACDA=AD _DB _ 4p?_BDxCD.

CD DA
EXAMPLE 18 In AABC, ZB=90° BD L AC.IfAC=9 cmand AD =3 cm, then BD is equal to
@ 2vZan ®) 3V2cm (© 2V3cm (d) 3V3em B

Ans. (b)

SOLUTION By using the result given in the above example,
we obtain

BD?=ADxCD =3x6=18 = BD =3+/2cm. A*—smqblf—em—’c
ig. 7.10

EXAMPLE 19 Sides AB and BE of a right triangle, right angled at B are of lengths 16 ¢cm and 8 cm
respectively. The length of the side of largest square FDGB that can be inscribed in the triangle ABE is

2 16 8 4 )
@) 3 o & 3 em © scm () Ecm [
Ans. (b)
SOLUTION Let the length of a side of the square be x cm. In triangles AFDand  § -
DGE, we find that 'ng F D
ZAFD = ZEGD [Each equal to 90°] II
v h

| E
4+«—Bcm —

Fig.7.11

and, ZLADF = £DEG
So, by using AA-similarity criterion, we obtain
AF _FD 16-x «x

AAFD ~ ADGE = 22 =22
= D~ADCESHE=GE ™ ~x 8-x

EXAMPLE 20 If in two triangles DEF and PQR, £D = £Q and ZR = ZE, then which of the following is ot
true?

EF _DE LI DE _DF EF _DE
@ PR PQ ) PQRP © Or ~PQ @ Rp~OR
Ans. (b) [NCERT EXEMPLAR]

SOLUTION It is given that £D=ZQandZR=ZE. So, by using AA-criterion of similarity, W€

obtain

ADEF ~ AQRP = DE_EE _DF _ EF _DF DE _EF DE_DF
QR “PRPQ PR PQ QR “PR'QR "3
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Hence, option (1), (¢) and (d) are true but option (b) is not true.

EY.-\:WLE 21 If AABC~ AEDF and AABC is not similar to ADEF, then which of the following is not
true?
() BCXEF=ACXFD (V) ABxEF=ACxDE () BCxDE=ABxEF (d) BCxDE=ABxFD
Ans. (©) [NCERT EXEMPLAR]
SOLUTION Given that AABC ~ AEDF and AABC is not simitar to ADEF.

AB _BC _ AC  AB BC _ BC AC _ AB_AC

ED_ DF_ EF and either E*-ﬁ- or, E#BE or, BE#TJ?

AB_BC AB_AC g B€_AC

= ED DF'ED EF " DF EF
= ABxDF=BCxED, ABxEF =ACxED,BCxEF=ACxDF
= Options (d), (b) and (a) are true.

EXAMPLE 22 In Fig. 7.12, two line segments AC and BD intersect each other at the point P such that
PA=6cm, PB=3cm, PC=25cm, PD=5cm, /APB=50° and £CDP =30°. Then ZPBA isequal to

(@) 50° (b) 30° (c) 60° (d) 100°
Ans. (d) [NCERT EXEMPLAR]
SOLUTION In triangles PAB and PDC, we have

PA PB

PD-PC and ZAPB=ZCPD [Vertically opposite angles]

So, by using SAS-criterion of similarity, we obtain
APBA ~ APDC = £D=4A = £A=30°
Applying angle sum property in APAB, we obtain
ZP+ ZA+ ZB=180° = 50°+30°+ £B=180° = £B=100°

23 AABC is such that AB=3cm, BC=2cm, CA=25cm. If AABC~ ADEF and EF =4 c¢cm,

EXAMPLE
then perimeter of ADEF is
(@) 75em (b) 15cm (c) 22.5 em (d) 30 cm
Ans. (b)
SOLUTION Given that AABC~ ADEF.
AB BC AC_AB+BC+CA___>3_ 3+2+25 _ Perimeter of ADEF = 15 am

DE_EF DF DE+EF+DF 4 Perimeterof ADEF
EXAMPLE 24 In Fig. 7.13, if DE || BC, AD =3 cm, BD =4 cm and BC = 14 cm, then DE equals

(@) 7cm (b) 6cm (©) 4cm (d) 3 em

Ans. (b)

SOLUTION It is given that DE|| BC. Therefore,

A
D E
AD DE 3 DE
- AD =5 = -— =DE=6
AADE AABC::AB BC = 3+4 = cm
° Fig.7.13 ©

EXAMPLE 25 In Fig. 7.14, DE |l BC. Which of the following is true?

(a) x=-‘% (b) y=;"f5 (c) x=% (d)



MATHEMATICS.y

~1
o

Ans. (¢)
SOLUTION 1t is given that DE || BC. Therefore,

AE DF a X

AADE~AABC = AC " BC  a+b y
a+b a Fig. 7.14

EXAMPLE 26 If AM and PN are altitudes of AABC and APQR respectively. If AABC~ APQR and
AB?:PQ*=4:9, then AM : PN =

(@) 16: 81 (b) 4:9 (c) 3:2 (d) 2:3
Ans. (d)
. AB AM __AM 2
SOLUTION Given that AABC ~ APQR:'.»%— N = PN -3
EXAMPLE 27 In Fig. 7.15, AB || PQ. If AB =6 cm, PQ =2 cm and OB =3 cm, then the length of OP is
(@) 9cm (b) 3cm (c) 4cm (d) 1cm
Ans. (d) [CBSE 2023

SOLUTION In AOAB and OQP, we have
ZAOB=/Z2Q0P, ZOAB = Z0QP and ZOBA = Z0PQ

So, by AAA criterion of similarity, we obtain

= AOAB~ AOQP
AB _OB 6_3
= op op = 2 pp = OP=lm
Fig.7.15
CASE STUDY BASED EXAMPLES

EXAMPLE 28 Vijay is rying fo find the average height of a tower near his house. He is using the properties
of similar triangles. The height of Vijay’s house is 20 meter. Wen Vijay's house casts a shadow 10 m long on
the ground at the same time, the tower casts a shadows 50 m long on the ground and the house of Ajay casts
20 m shadow on the ground. Based on the above information answer the followin 8 questions.

Vijay's House Tower Alay's House
Flg.7.16

(i) The height of the lower is
(a) 20m (b) 50 m (©) 100 m ) 200m
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(i) When Vijay’s house casts a shadow of 12 m, the length of the shadow of the tower is

(@) 75m (b) 50 m (c) 45m (d) 60 m
(iii) The hL‘!‘Shf OfAjay's house is
(iv) When the tower casts a shadow of 40 m, the length of the shadow of Ajay’s house is
(v) When the tower casts a shadow of 40 m, the length of the shadow of Vijay’s house is
(@) 15m (b) 32m (c) 16 m (d) 8m

SOLUTION Three triangles formed by Vijay’s house, tower and Ajay’s house are shown in
Fig. 7.17 these are similar triangles.

20m

A10mB P 50m Q L 20m M

Fig.7.17
AC_PR_IN _
AB PQ LM e (1)
20 PR IN
= —=—=—=2
10 50 20 50

(i) Ans. (c): From (ii), we obtain PR = Height of tower = 100 m.
(i) Ans. (c): From (i), we obtain
AC PR
AB PQ
20 100 . . p
= 2P0 [From (i), we obtain PR= IQO, AC =20and AB =12(given)]
= PQ=60cm
(ifi) Ans. (b): From (ii), we obtain LN =40cm.

PR LN
(iv) Ans. (c): From (i), we obtain 9] =M When PQ=40,LN =40 and PR=100, we obtain

_PR d z:%:m:moo and LN =40 (i)

40 LM

(v) From (i), we obtain: %%{% When PQ=40m, PR=100m and AC =201m, we obtain

20 100 _ 4p-8
AB 40 e ey o — TS A T
"ASSERTION -REASON BASED MCQs

Each of the following examples contains STATEMENT-1 (Assertion) and STATEMENT-2 (Reason)
and has following four choices (a) (b), (©) and (d), only one of which is the correct answer. Mark the

correct choice.
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(2) Statement-1 and Statement-2 are True; Statettient-2 is a correct explanation for Statement.,
(b) Statement-1 and Statement-2 are True; Statement-2 is not a correct explanation for Statement.]_

(¢) Statement-1 is True, Statement-2 is False.

(d) Statement-1 is False, Statement-2 is True.

EXAMPLE 20 Statement-1 (A): Let APQR be a right triangle right angled at Q such that tp,
perpendicular drawn front Q on hypotenuse PR meets PR at S. If PS = 4

cm and RS =9 cm, then QS =6 cm.
In a right triangle, the square of the perpendicular drawn from the vertex
forming right angle to the hypotenuse is equal to the product of

projections of two sides on the hypotenuse.

Statement-2 (R):

Ans. (2)
SOLUTION Let ABC be a right triangle right angled at A and AD be perpendicular drawn from A on
hypotenuse BC.
In A's ADB and CDA, we have R

ZADB= ZCDA [Each equal to 90°]
and, £ZDAB=£DCA
So, by using AA-criterion of similarity, we obtain

AADB- ACDA= 22 _DB _ 4p?_BcxcD

CD DA 4 il

Thus, statement-2 is true. Using statement-2, we find thatin APQR. Fig. 7.18 .

QS*=PS5xRS = QS*=4x9=36 = QS=6cm
So, statement-1 is also true and statement-2 is a correct explanation for statement-1.
Hence, option (a) is correct.
In AABC, if AB=24cm, BC=10cm and AC =26 cm, then AABC is
a right angled triangle.

Statement-2 (R): If corresponding sides of two triangles are equal, then the triangles are
similar.

EXAMPLE 30 Statement-1 (A):

Ans. (b)
SOLUTION We find that in AABC, AC? = AB?+BC? holds good.
Thus, by using the converse of Pythagoras theorem, AABC is a right angled triangle. So,

statement-1 is true.
Let ABC and PQR be two triangles such that their corresponding sides are equal ie. AB= PQ

BC =QR and AC = PR. Then,
ABLBEAC. . cuno oy

So, statement-2 is true. But, it is not a correct explanation for statement-1.
Hence, option (b) is correct.
EXAMPLE 31 Statement-1 (A): Let AABC and ADEF be right triangles right angled at B and E

respectively. If AC = 5 cim, BC = 4 cm, DF = F=12cm
then ZA=£Dand £C = £F. : 15 cm and E

Statement-2 (R): If in two right triangles, hypotenuse and one side of one triangle are

proportional to the hypotenuse and one side of the other triangle, then b
triangles are similar,

Ans. (a)
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TION Statement-2 is the RHS

QI similarity criterion, so it is true.

AC _BC
and DF are hypotenuse such that - = rp

1 cight triangles ABC and DEF, we find that AC ) %
by using statement-2, we obtain

AABC ~ ADEF = ZA = zDand £C = ZF

- atemient-1 is also true and statement-2 is

Hened, option (a) is correct.

ﬂu‘t\‘f““"
a correct explanation for statement-1.

FYAMPLE 32 Statement-1 (A): If in AABC, D and E are points on sides AB and AC respectively such

that DE || BC, then ~A—D=f1_r

o AB AC’
If a line is drawn parallel to one side of a triangle intersecting the other

two sides, then it divides the two sides in the same ratio.

Statement-2 (R):

Ans. (3
OLUTION We find that statement-2, being well known BP T, is true. Using statement-2, we obtain
AD_AE
DB EC 7
DB _EC
= AD AE
DB EC ° \
- —+1l=—+1
= AD AE
_ DB+AD _EC+AE - AB_AC _, AD _AE Fig.7.19
AD AE AD AE AB AC

So, statement-2 is true. Also, statement-2 is a correct explanation for statement-1.
Hence, option (a) is correct.

e o

R T RS T T T
MULTIPLE CHOICE QUESTIONS (MCQS)!

Mark the correct alternative in each of the following:

1. If A ABC and A DEF are similar such that 2 AB = DE and BC =8 cm, then EF =
(@) 16 am (b) 12 am (c) 8cm (d) 4 cm.

2 XY is drawn parallel to the base BC of a AABC cutting AB at X and AC at Y. If
AB=4 BX and YC=2cm, then AY =
(2) 2am (b) 4 cm () 6cam (d) 8 cm.

3. Two poles of height 6 m and 11 m stand vertically upright on a plane ground. If the distance
between their foot is 12 m, the distance between their tops is
(a) 12m (b) 14m (c) 13m. (d) 11m

. In AABC, D and E are points on side AB and AC respectively such that DE 1| BC and
AD:DB=3:1.1f EA =33 cm, then AC =

(a) 1.1em (b) 4cm (c) 44cm (d) 5.5cm
5. In triangles ABC and DEF, £ A= £E=40°, AB:ED=AC:EF and Z F=65°, then £ B =
(a) 35° (b) 65° (c) 75° (d) 85°
6. If ABC and DEF are similar triangles such that £ A=47°and £ E=83° then £ C=
(a) 50° (b) 60° (c) 70° (d) 80°
7. In a AABC, AD is the bisector of £ BAC. If AB =6 cm, AC =5 cm and BD = 3 ¢m, then
(@) 113 em (b) 2.5cm (c) 3:5em (d) none of these
8. InaA ABC, AD is the bisector of £ BAC.If AB =8 cm, BD =6 cm and DC = 3 ¢m, then AC
(@) 4cm (b) 6 cm (c) 3em (d) 8cm
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ACand BD int
. ABCDis a trapezium such that BC || AD and AB = 4 cm. If the diagonals Intersect 5

AO DO 1

(@) —_—=—=, - )
such that oc OB -2 then BC -
(@) 7em (b) 8em (¢) 9cm @
AB BC
_——, AABC - AEDF When
Ifin AABCand ADEF, DE - FD then
(@) £A=/(F b) £ZA=4«D (c) £B=4D (d) £B=<E
Ifi 2 = o8 = = then
in two triangles ABC and DEF, — DE_FE_FD’

(a) AFDE ~ ACAB (b) AFDE ~ AABC (c) ACBA~ AFDE (d) ABCA ~ AFDE

If in two triangles ABC and DEF, ZA = £E, ZB = £F, then which of the following is not trye;

@ . AC AB _ BC AB _ AC oS g0
DF  DE ) DE " DF © EF~DE DF EF
In Fig. 7.20 the measures of ZDand ZF are respectively
(a) 50°, 40° (b) 20°, 30° (c) 40°, 50° (d) 30°, 20°
D
//\\
)
E & F
Fig. 7.20
In Fig. 7.21, the value of x for which DE || BC is
(a) 4 (b) 1 (c) 3 @ 2
A
x+3 x
D E
3xr + 19 3+ 4
B ¢

Fig.7.21 Fig.7.22

. InFig.7.22,if ZADE = £ABC, then CE =

(@) 2 (b) 5 (c) 972 (d) 3

InFig.7.23, RS|| DB || PQ. If CP = PD =11 em and DR

. = RA =3 cm. Then the values of xand y
are respectively

(a) 12,10 (b) 14,6 (c) 10,7 (d) 16,8
go N
D
tfeﬁ;fs
3 A F
A P
i D
E
Flg 7.23 Fig.7.24

AD

17. InFig.7.24,if PB|| CFand DP || EF, then oF =
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18. AABC is such that AB = 3 em, BC = 2 cm and CA = 2 . 5 cm. If A DEF ~ A ABC and

EF = 4 cm, then perimeter of A DEF is

(a) 7.5 em (b) 15 em (c) 22,5 cm (d) 30 em.
19. In A ABC, aline XY parallel to BC cuts AB at X and AC at Y. If BY bisects Z XYC, then
(a) BC=CY (b) BC=BY (c) BC=CY (d) BC#BY

20. In a A ABC, perpendicular AD from A on BC meets BC at D. If BD = 8 cm, DC =2 cm and
AD =4 cm, then

(a) A ABCisisosceles (b) A ABCisequilateral -
(c) AC=2AB (d) A ABC is right-angled at A.

21. If AABC ~ ADEF such that DE =3 em, EF =2 cm, DF = 2.5 cm, BC = 4 cm, then perimeter of
AABC 1s
(@) 18 am (b) 20 cm () 12cm (d) 15em

22. If AABC ~ ADEF such that AB = 9.1 cm and DE = 6.5 cm. If the perimeter of ADEF
is 25 am, then the perimeter of A ABC is
(@) 36 cm (b) 30 am (c) 34 cm (d) 35cm

23. In an isosceles triangle ABC, if AB = AC =25 cm and BC = 14 cm, then the measure of altitude
from Aon BCis
(a) 20 an (b) 22 cm (c) 18 am (d) 24 cm

24. In APQR, Z2Q=90°, PQ=5cm, QR =12 cm. If QS 1 PR, then QS is equal to

80 13 60 12
(@) ;3™ (b) 5 cm (€©) 3™ (d) 5 m
25. In Fig. 7.25, PQRS is a parallelogram, if AT = AQ =6 cm, AS =3 cm and TS = 4 cm, then
(@) x=4,y=5 (b) x=2,y=3 () x=1,y=2 (d) x=3,y=4
A

T P

pe—1x > a m*aJ ) &
Q R

B D c Q R
Fig.7.25 Fig. 7.26 Fig.7.27
26. In Fig.7.26, if AP =3 cm, AR =4.5 cm, AQ=6cm, AB=5cm and AC =10 cm, then AD is equal
to
(@) 57 cm (b) 7.6 cm (c) 5.5cm (d) 7.5cm
27. In Fig.7.27, ZPQR = £ZPRS.1f PR =8 cm, PS5 =4 cm, then PQ =
(@) 12cm (b) 16 cm (c) 32cm (d) 24 cm
28. If APQR ~ AXYZ and XY =4 cm, YZ = 4.5 cm, ZX = 6.5 cm and PQ = 8 cm, then perimeter of
APQR is
(a) 25cm (b) 23 cm (c) 15cm (d) 30 cm

29. Consider the following three statements about a triangle ABC with side lengths m, n and r.

, 1_,.2
S1 ABCis a right triangle provided n”* —m
S-2 Triangle with side lengths m + 2, n+2 and r+2isaright angle triangle.
S-3 Triangle with sides 2m, 21 and 2ris a right-angle triangle.

=r?,



e

- Which of the following statements help in proving that AABO is

MATHEMATICS.y

Which of the following is correct? . .

(1) Statement S-1 would be correct if n> m, n > rand statement 5-2 would be correct if AABC
is a right trangle.

) Stam;\enl S ‘\\-ould be correct if r> m, r> n and statement 5-2 would be correct if AABC
1s a right triangle.

(€) Statement $-1 would be correct if n> m, n> r and statement S-3 would be correct if AApc
is a right triangle.

(d) Statement S-1 would be correct if r> m, r> n and statement S-3 would be correct if AApc
is a night triangle.

Which of the following statements is correct about the triangles in the following figure?

AO BO
(a) AAOB-~ ADOC because DO cO
(®) A40B~ ADOC because ZAOB=£DOC.

AO BO

- —_—=— £ZBAO=/ZCDO.
(€) AAOB- ADOC because DO COand
AO BO
d - beca —_— OB =2£DOC.
(d) AAOB-ADOC use DO CoandAA

similar to ADOC?

Statement-1: ZB=70°, Statement-2: ZC=70°
(2) 51 alone is sufficient, but S-2 alone is not sufficient.

(b) S-2 alone is sufficient, but S-1 alone is not sufficient.

(c) Each statement alone is sufficent.

(d) S-1 and S-2 together are sufficient but neither alone is sufficient.

CASE STUDY BASED MCQs

32. A scale drawing of an object is the same shape as the object but a different size. The scale of a

drawing is a comparison of the length used on a drawing to the length it represents. The scale
is written as a ratio.
Length in image

Scale factor = .
Corresponding length in object

If one shape can become another using resizing then the shapes are similar. The ratio of two
corresponding sides in similar figures is called the scale factor,

Flg.7.30 Shapes are simiiar
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Henee, twos ;
» two shapes are similar when one can become the other after a resize, flip, slide or turn.

Fig. 7.31 Rotation or Turmr Fig. 7.32 Reflection or Flig
Fig. 7.33 Translation or Slide
(i) A model of a boat is made on the scale of 1: 4. The model is 120 cm long. The full size of the
boat has a width of 60 cm. What is the width of the scale model?

Fig.7.34
(a) 20 an (b) 25 cm (c) 15cm (d) 240 cm
(ii) What will effect the similarity of any two polygons?
i (a) They are flipped horizontally
(b) They are dilated by a scale factor
(c) They are translated down
(d) They are not the mirror image of one another

(iii) If two similar triangles have ascale factor of a: b. Which statement regarding the two triangles
is true?
(a) The ratio of their perimeters is 3a: b (b) Their altitudes have aratioa: b

a
(c) Their medians have a ratio E:b (d) Their angle bisectors have a ratio @ b2

(iv) The shadow of a stick 5m long is 2 m. At the same time the shadow of a tree 12.5 m high is
(@) 3m (b) 35m (c) 45m (d) 5m

Stick

Shadow

qu. 7.35
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(V) Below you see a student’s mathematical model of a farmhouse roof with measurements, The
attic floor, ABCD in the model, is a square. The beams that support the roof are the edgeg ¢ .
rectangular prism, EFGHKLMN. E is the middle of AT, Fis the middle of BT, G is the mid |, of
CT, and His the middle of DT. All the edges of the pyramid in the model havelength of 12 1

Fig. 7.36
What is the length of EF, where EF is one of the horizontal edges of the block?
(@ 24m () 3m (c) 6m (d) 10m

. Rahul is studying in X standard. He is making akite to fly iton a Sunday. Few questions came
to his mind while making the kite. Give answers to his questions by looking at the figure.

(7]
[FY ]

(Fig. 7.37).
| .
[ L
| e
Fig. 7.37
(i) Rahul tied the sticks at what angles to each other?
(a) 30° (b) 60° () %0° (@ 60°
(ii) Which is the correct similarity criteria applicable for smaller triangles at the upper part of this
kite?
(a) RHS (b) SAS (c) SSA (d) AAS
(iii) Sides of two similar triangles are in the ratio 4 : 9. Corresponding medians of these triangles
are in the ratio
(a) 2:3 (b) 4:9 (c) 81:16 (d) 16:81

(iv) Inatriangle, if square of oneside is equal to the sum of the squares of the other two sides, then
the angle opposite the firstsideisa right angle. This theorem s called as,

(a) Pythagoras theorem (b) Thales theorem

(c) Converse of Thales theorem (d) Converse of Pythagoras theorem
(v) Whatis the area of the kite, formed by two perpendicular sticks of length 6 cmand 8cm ?

(a) 48cm? (b) 14cm’ (¢ 24cm? ) 96cm®

34. Inaroom abulbis fixed ata point O on the ceiling. Just below the bulb a large table is placed a5
shown in Fig.7.38. A cardboard is cut in the form of quadrilateral ABCD and is fixed betwee®

s |
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the bulb and the table, When bulb is switched on,

formed on the top of the table such that quadrilateral A'B'C'D’ is an enlargement of

quadrilateral ABCD with scale factor 1:2,1f AB=15cm, BC =25 cm, CD = 2.4 cm,

an H 21 am, £A=105°, £B= 100°, £C=70° and £D=85°cm, answer the following
questions:

shadow A'B'C'D’ of cardboard ABCD is

v =

[r\/\ AN AN a VAN
Fig.7.38
(i) The measurementof ZA' is
(a) 105° (b) 100° (c) 70° (d) 80°
(ii) The sum of theangles ZA' and ZC’ of quadrilateral A'B'C'D' is
(a) 185° (b) 205° (c) 175° (d) 155°
(iii) Perimeter of quadrilateral A'B'C'D’ is :
(@) 85 am (b) 5cm (c) 10 cm (d) 17 am
(iv) Thelength ofside A'B' of quadrilateral A'B'C'D' is
(a) 1.5 cm (b) 3cam (c) 2.5 am (d) 5em
(v) Thesum of the angles C' and D' of quadrilateral A’B'C'D’ is
(a) 105° (b) 100° (c) 155° (d) 140°

35. Observe the below given figures carefully and answer the questions:

Fig. 7.39

(i) Which among the above shown figures are congruent figures?
(@) AandC  (b) EandF (c) Dand F (d) Band F
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(ii) Which of the following statements is correct?
(a) All similar figures are congruent.
(b) All congruent figures are similar.
(c) The criterion for similarity and congruency is same.
(d) Similar figures have same size and shape. L.
(iii) Ifaline divides any two sides of the triangle in the same ratio, then the line is parallel to the
third side. Which theorem is depicted by this statement?
(a) Pythagoras (b) Thales Theorem
(c) Converse of Thales theorem (d) Converse of Pythagoras theorem

(iv) Using the concept of similarity, the height of the tree is

Fig. 7.40

(a) 12 ft (b) 10 ft () 15 ft (d) 7 ft
(v) The height of the tree, when its shadow is 84 m long and at the same time a girl 2 m high

standing in the same straight line casts a shadow 12 m is

2m
fe——— q12m —>
| 48 m > |
Fig. 7.41
(@) 14 m (b) 24 m (c) 6m (d) 12m
ASSERTION -REASON BASED MCQs

Each of the following questions contains STATEMENT-1 (A) and STATEMENT-2 (Reason) and has
following four choices (a), (b), (c) and (d), only one of which is the correct answer. Mark the correct
choice.

(a) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1.
(b) Statement-1is true, Statement-2 is true; Statement-2 is not 3 correct e
(c) Statement-1 is true, Statement-2 is false.

(d) Statement-1 is false, Statement-2 is true.

6. Statement-1 (A):  Two similar triangles are always congruent,
Statement-2 (R): Two congruent triangles are always similar.

xplanation for Statement-1.
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y7. Statement-1 (A): - If AABC and ApPQR
AB AC

suc‘h that %-:H' then £LB=/(Q).

Statement-2 (R):  If in two right triangles,

proportional to the hypote
two triangles are similar,

38. Statement-1 (A): - In APQR, if PQ =12 am, QR = 9 em and PR = 15 cm, then APQR is a right
triangle right angled at Q.
Statement-2 (R):  If in a triangle, square of one side is equal to the sum of the squares of the
other two sides, then the angle opposite to the first side is a right angle.

39. Statement-1 (A): In two triangles, if corresponding angles are equal then the triangles are
similar.

are right triangles right angled at C and R respectively

hypotenuse and one side of one triangle are
nuse and one side of the other triangle, then the

Statement-2 (R): If the areas of two similar triangles are equal, then the triangles are
congruent.

10. Statement-1 (A): D and E are points on sides AB and AC of AABC such that AD=(7x-4)cm,

AE=(5x-2)cm, DB=(3x+4)cm and EC = 3x am. If DE|| BC, then x = 5.

If a line is drawn parallel to one side of a triangle to intersect the other two
sides in distinct points, then the other two sides are divided in the same ratio.
41. Statement-1 (A): In Fig.7.42, if AB|CD, then x = 3.

Statement-2 (R): Diagonals of a trapezium divide each other proportionally.

Statement-2 (R):

Fig.7.42

R AN swens e
| L (d) 2. (o) 3. () 4. (0 5. (a) 6. (a) 7. (b)
8. (a) 9. (b) 10. () 11. (a) 12. (b) 13. ®) 14 (d)
5. (0 16. (d) 17. (b) 18. (b) 19. (a) 20. (d) 21. (d)
| 22. (d) 23. (d) 24, (c) 25. (d) 26. (d) 27. (b) 28, (d)
| 29. (o) 30. (d) 31. (c)
‘ 32. (i) (o) (i) (d) (iii) (b) (iv) (d) (v) (c)

33. () (o) (ii) (b) (iii) (b) (iv) (d) v) (a)

34. (i) (a) (i) (c) (iii) (d) (iv) (b) W (9

35. (i) (d) (ii) (b) (iii) (c) (iv) (b) W) (a)
| 36. (d) 37. (a) 38. (a) 39. (b) 40. (d)

41, (a)




