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CLASS 10 - ICSE - SELINA CONCISE MATHEMATICS - PYQ SOLUTIONS

Chapter 15: Similarity (With Applications to

Maps and Models)

Step-by-step solutions to the previous year questions

The question numbers match the PYQ question sheet.
o Similar triangles

1. NABC ~ AEFG with ZABC = /EFG = 60°, AB =15cm, BC =3cmand EF = 75 cm. Find FG.
(a) 15cm (b) 20 cm (c) 25 cm (d) 30 cm  ICSE 2025, 1 mark

SOLUTION
C di id ti I AB _ BCO

orrespondaing sides dre proportiondll — = —.

P g prop EF _ FQ
15 3
— = —,s0 FG=15cm.
% FG
Answer: (a)
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a Maps and models

2. InAABC,ZABC =90°, AB =20cmand AC =25 cm. D is a pointon AB and E is a point on AC
with DE 1 AC and DE = 3 cm. (a) Prove that AABC ~ AAED. (b) Find BC, AD and AE. (c)
BCED is a plot of land drawn on a map, and its actual area is 576 m2 Find the scale factor of the
MAap. ICSE 2025, 4 marks

SOLUTION

(a) In AABC and AAED: /A is common and ZABC = ZAED = 90°. So AABC ~ ANAED
(AA).
AB BC AC 15
BC =252 -202 =15 . imi i — = —— = —=— =25,
(b) . V crr;5From the similar triangles, E-ED-4D " 3

AE:?:4cmandAD:€:5cm.

(c) Area of BCED on the map = area of AABC — area of AAED = % x 20 x 15 — % X 4 x
3=150—-6 =144 cm?2
144

5760000 40000 200°
Answer: (b) BC = 15em, AD = 5em, AE = 4cm (c) scale factor 1 : 200

Actual area = 576 m? = 5760000 cm?. k2 = sok =

3. A model of a high-rise building is made to a scale of 1 : 50. (a) The model is 0.8 m high; find the
height of the building. (b) A flat in the building has a floor area of 20 m?; find its floor area in the
model. ICSE 2020, 3 marks

SOLUTION
(a) Height of building = 0.8 x 50 = 40 m
(b) Areas are in the ratio 12 : 50 = 1 : 2500. Area in the model =

Answer: (a) 40 m (b) 0.008 m?, that is 80 cm?

= . 2: 2.
5500 0.008 m 80 cm
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4. A model of a building is made with scale factor 1 : 30. (a) The model is 80 cm high; find the height

of the building in metres. (b) A tank on top of the building has a volume of 27 m?; find the volume
of the tank on the model. ICSE 2019, 3 marks

SOLUTION
(a) Height = 80 x 30 = 2400 cm = 24 m
27

(b) Volumes are in the ratio 13 : 303 = 1 : 27000. Volume on the model = 57000

1000 cmé.
Answer: (a) 24 m (b) 0.001 m?, that is 1000 cm?

= 0.001 m® =

5. Onamap drawn to a scale of 1 : 50,000, a rectangular plot ABCD has AB =6cmand BC =8
cm. Find (a) the actual length of the diagonal AC in km (b) the actual area of the plot in km2,

ICSE 2018, 3 marks

SOLUTION

1cm on the map is 50,000 cm = 0.5 km on the ground.

(a) AC = /6% + 82 = 10 cm on the map, which is 10 x 0.5 = 5 km.

(b) The actual sides are 3 km and 4 km, so the area is 3 x 4 = 12 km2
Answer: (a) 5 km (b) 12 km?

a Conditions for similarity

6. AABC ~ APQR. AD bisects Z/BAC and meets BC at D; PS bisects ZQPR and meets QR at S.
Which statement is true? (a) AABC ~ APQS (b) AABD ~ APQS (c) AABD ~ APSR (d)
ANABC ~ APSR ICSE2024,1mark

SOLUTION

/B = /Q and ZA = /P (similar triangles), so ZBAD = %AA = %AP = /QPS.

Two angles of AABD equal two angles of APQS.
Answer: (b)
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7. AC, DE and BF are parallel, with D on AB and E on CB. DF meets CB at G. Given AC =24 cm,

EG =8cm,GB = 16 cm and BF = 30 cm, (a) prove that AGED ~ AGBF (b) find DE (c) find
DB : AB. ICSE 2023, 4 marks

SOLUTION

(a) ZEGD = /BGF (vertically opposite) and /GED = /GBF (alternate angles, DE || BF).
So AGED ~ AGBF (AA).

DE E
(b) == G DE—30><§—15cm

BF GB'° 16
(c) In AABC, DE || AC, 50 ABDE ~ ABAC and 28 - PE _ 15 _ 5

AB ~ AC 24 §
Answer: (b) DE =15cm(¢c) DB: AB=5:8
8. Chords AD and BC of acircle intersect at P. AB = 9cm, PA = 7.5 cm and PC = 5 cm. (a) Prove
that APAB ~ APCD. (b) Find CD. (c) Find area of APAB : area of APCD. ICSE 2020, 3 marks

B

SOLUTION

(a) ZAPB = /CPD (vertically opposite) and /PAB = /PCD (angles in the same segment,
standing on the arc BD).So APAB ~ APCD (AA).

e = == CD = — 6 .

)55 = pc'® 75 oo
(c) Ratio of areas = pA : _ (75 i _ 9
“\pc) \5) 4

Answer: (b)CD =6ecm(c)9:4
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n Areas of similar triangles

9. AADB and AACB are right-angled at D and C, on the same side of AB, and AC meets BD at P
.AB =10cm, AD = 6cm, BC =2.4cmand DP = 4.5 cm. (a) Prove that AAPD ~ ABPC. (b)
Find BD and PB. (c) Hence find PA. (d) Find area of AAPD : area of ABPC. ICSE 2024, 4 marks

SOLUTION
(a) ZADP = /BCP = 90° and ZAPD = /BPC (vertically opposite). So AAPD ~ ABPC
(AA).
(b) N AADB: BD = /102 — 62 =8cm. PB = BD — DP =8 — 4.5 = 3.5cm.
PA AD 6

F the similar triangles, — = — = — = 2.5,s0 PA =2.5 x 3.5 =8.75cm.

(c) From the similar triang e2s 75 =~ S SO X cm
. AD A i

(d) Ratio of areas = (BC) = (2.5)* = 3
Answer: (b) BD =8cm,PB =3.5cm(c) PA=8.75cm(d) 25: 4
Note: the measurements in this question do not fit together exactly (the Pythagoras theorem
in AADP would give PA = 7.5 cm). The word "hence" tells you to use the similar triangles, as

done here.
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10. In APQR, ZPQR =90°. T is a pointon PQ and S is a point on PR with ZPST = 90°. PQ =5cm
and PS = 2 cm. (a) Prove that APQR ~ APST. (b) Find area of APQR : area of quadrilateral
SRQT. ICSE 2019, 3 marks

SOLUTION

(a) £Pis common and ZPQR = /PST = 90°. So APQR ~ APST (AA).
areaof APQR (PQ\’> 25
area of APST (PS) T4

If the area of APQR is 25 parts, the area of APST is 4 parts and the quadrilateral SRQT is

25 — 4 = 21 parts.

Answer: 25 : 21
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PM
M. |n APQR, M lies on PQ and N lies on PR with M N | QR and — MO §' MR and NQ meet at O.
MN
(a) Find R (b) Prove that AOMN ~ AORQ. (c) Find area of AOMN : area of AORQ.
ICSE 2018, 3 marks
P
M N
0]
Q R

SOLUTION

MN PM 2 2

QR  PQ 2+3 5

(b) ZMON = ZROQ (vertically opposite) and ZOMN = ZORQ (alternate angles). So
AOMN ~ AORQ (AA).

MN\?> 4
o) ~m
Answer: (a) % (c)4:25

(a) APMN ~ APQR (AA, because MN || QR), so

(c) Ratio of areas = <

12. Sis a point on the side QR of APQR with /PSR = ZQPR.QP =8cm, PR=6cmand SR =3

. ., areaof APQR
cm. (a) Prove that APQR ~ ASPR. (b) Find QR and PS. (¢) Find —8MMM——.
area of ASPR
ICSE 2017, 3 marks
p
8cm 6cm
Q S 3em R

SOLUTION

(a) ZRis common and ZQPR = /PSR (given). So APQR ~ ASPR (AA).

(0) £¢ PQ QR PR 6
SP PR SR 3

(c) Ratio of areas = 2% =4

Answer: (b) QR = 12em, PS = 4cm(c) 4

8
:2.SoQR:2x6:120mondPS:5:4cm.
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a Basic proportionality theorem

13. InAPAB,Cisapointon PAand D is a point on PB with ZBAP = /DCP =70°.If PC =6 cm
and CA =4cm, find PD : DB.(a)5:3(b)3:5(c)3:2(d)2:3 ICSE2023,1 mark

SOLUTION

The equal angles are corresponding angles, so CD || AB.

. . . PD PC 6 3
By the basic proportionality theorem, DB CA 1" 73
Answer: (c)

These questions are based on questions asked in past board examinations. They have been reworded by MathSetu, the figures
are redrawn, and the solutions are MathSetu's own. MathSetu is an independent study resource and is not affiliated with or
endorsed by CBSE, CISCE, NCERT or any publisher.
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