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CLASS 10 - CBSE - NCERT MATHEMATICS - PYQ SOLUTIONS

Chapter 6: Triangles

Step-by-step solutions to the previous year questions

The question numbers match the PYQ question sheet.
o Basic Proportionality Theorem

1. InAABC, D lieson AB and E lies on AC with DE | BC.If AD =z, DB =2 — 2, AE =z + 2 and
FEC =2z — 1, find z. CBSE2026,2 marks

SOLUTION
AE

) DB EC
z x+1,80x(:1:—1):(a:+2)(m—2)

By the Basic Proportionality Theorem,

r—2 x-—

2—r=2>-14

Answer:z — 4
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2. State the Basic Proportionality Theorem and prove it. CBSE 2026, 5 marks

SOLUTION
Statement: If a line is drawn parallel to one side of a triangle and cuts the other two sides at
distinct points, it divides those two sides in the same ratio.

AD AFE
Given: AABC with DE || BC, where Dison AB and E is on AC. To prove: DB~ EC"
Construction: Join BE and CD.Drow EN 1. ABaond DM L AC.

ar(ADE) 1 xADxEN AD
= —~ (1)

]|

ar(BDE) xDBxEN DB"

2
ar(ADE) 5 x AEx DM  AE (2)
ar(CED) LxECxDM EC™
ABDE and ACED stand on the same base DE and lie between the same parallels DE
and BC, so ar(BDE) = ar(CED) ... (3)

A—D = ﬁ Proved.
DB EC

N |

ol

From (1), (2) and (3):
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3. Prove that a line drawn parallel to one side of a triangle, cutting the other two sides at distinct
points, divides those two sides in the same ratio. CBSE 2024, 5 marks

A

SOLUTION
Given:in AABC, DE || BC, with D on AB and E on AC. To prove: g—g = g—g
Construction: join BE and CD.braw EN 1. ABand DM 1 AC.

arf(AADE) 3xADxXEN  AD
arf(ABDE) 1xDBxEN DB
arf(AADE) 3 xAExDM AE
ar(ACED) 1 xECxDM EC

ABDE and ACED are on the same base DE and between the same parallels DE and BC,
so ar(ABDE) = ar(ACED,).
AD AE

Hence — = —.
DB EC
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4. In AABC, X lieson AB and Z on AC with XZ || BC. M is a point on BC, and AM meets XZ atY.
IfAZ=3cm,ZC =2cm, BM =3 cmand MC =5cm, find XY. CBSE2023, 2 marks

A

SOLUTION
AX AZ 3 3
XZ || BCiso7p T AC 3+2 5
In AABM, XY || BM,so ANAXY ~ AABM (AA).
XYy AX 3 3
BM ~ AB 5 0XxY =53
Answer: XY =1.8cm

5. Aline parallel to one side of a triangle meets the other two sides at distinct points. Prove that it
divides those two sides in the same ratio. CBSE 2023, 5 marks

SOLUTION

This is the Basic Proportionality Theorem.In AABC, let DE || BC with D on AB and E on AC.
Join BEand CD,and draw EN 1 ABand DM 1 AC.

ar(ADE) 3 xAD xEN  AD ar(ADE) 3 x AExDM AE

ar(BDE) L1xDBxEN DB and N CED) ~ I'XECxDM EC

ABDE and ACED are on the same base DE and between the same parallels, so their

areas are equal.

AD

AE
Hence DB~ BEC' Proved. (The figure is with the 2026 question above.)

a Criteria for similarity of triangles

6. AABC ~ ADEF with 2AB = DE and BC =8 cm. Find EF.(a) 4cm (b) 8cm (c) 12cm (d) 16 cm
CBSE 2026, 1 mark

SOLUTION

o _ BC
orresponding sides are proportional: — DE - EBF

AB 1 8 1

ﬁ_§ ﬁ—iondEF—wcm

Answer: (d)
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7. NABC ~AXYZwithAB=4cm,BC=6cm, AC=ycm, XY =zcm,YZ=72cmand XZ =6
cm. Find z and y. CBSE 2026, 2 marks

X
A

4cm y X 6cm
B 6cm C Y 7.2cm Z

SOLUTION

AB BC AC ndB_C_£_§

XY YZ XZ YZ 72 6

4 5 24

—=—,80xr=— =438

T 6 5

y §so =5

6 6 Y7

Answer:z =48,y =5

8. (CM and RN are medians of AABC and APQR, and AABC ~ APQR. Prove that (i) AAMC ~
APNR (ii) ACMB ~ ARN(Q. CBSE 2026, 5 marks

C

SOLUTION
AB _BC _CA
PQ QR RP

AM
M and N are mid-points, so AB = 2AM =2MB and PQ = 2PN = 2NQ.Hence — =
MB AB PN

ANABC ~ APQR,so /A= /P, /B = /Q and

NQ PQ

. AM  AC _

(i) In AAMC and APNR: N - PR and the included angles ZA = ZP.So AAMC ~
APNR (SAS).

) MB BC _

(ii)) n ACMB and ARNQ: NO — OR and the included angles /B = ZQ. S0 ACMB ~
ARNQ (SAS).
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9. INnAABCand ADEF, /B = /E, ZC = ZF and AB = 3DE. Are the two triangles similar,
congruent, both or neither? CBSE 2025, 1 mark

SOLUTION
Two pairs of angles are equal, so the triangles are similar by the AA criterion.

AB = 3DE, so the corresponding sides are not equal. The triangles are therefore not
congruent.

Answer: similar but not congruent

10. AABC ~ APQRwith AB=6cm, BC =4cm, AC =8 cmand PR = 6 cm. Find PQ + QR.
CBSE 2025, 2 marks

SOLUTION

AB BC AC 8 4
Cor nding sid inth me rati - ==
orresponding sides are i e same ratio: PQ QR PR 63

PQ =6 x ?_1 :4.50mandQR:4x%:3cm
Answer: PQ + QR =T7.5cm
QR QT

N |nAPQR,Sisa pointon QR and T'is a point on PQ. It is given that — 05 = PR and ZPQR =

/PRQ. Prove that APQS ~ ATQR. CBSE 2025, 2 marks

P

SOLUTION

ZPQR = ZPRQ, so the sides opposite these angles are equal: PR = PQ.
QR _ @ ,that is QT _PQ
Qs PQ QR QS

and the included angle Z@Q is common.

Put PQ in place of PR in the given relation:

PQ QS
TQ QR
So APQS ~ ATQR by the SAS criterion.

In APQS and ATQR:
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12. ABCDis a parallelogram and E is a point on BC. The diagonal BD meets AE at F'. Prove that
DF x EF = FB x FA. CBSE 2025, 5 marks

A D

SOLUTION
In ADFAand ABFE: /DF A = /BFE (vertically opposite angles).
AD || BC and BD is a transversal, so ZADF = /EBF (alternate angles).

So ADFA ~ ABFE by the AA criterion.

_FA
BF ~ FE’
Cross-multiplying, DF x EF = FB x F A.Proved.

Corresponding sides are proportional:

13. In AABC, D is a point on BC with AD | BC and AD? = BD x DC. Prove that Z/BAC = 90°.
CBSE 2025, 5 marks

SOLUTION

In right triangle ADB: AB* = AD? + BD? .. (1)

In right triangle ADC: AC? = AD? + DC? ... (2)

Adding (1) and (2): AB? 4+ AC? = 2AD? 4+ BD? + DC?

Since AD?> = BD x DC: AB*> + AC?> = BD?> + 2 BD x DC + DC? = (BD + DC)? = BC*
By the converse of the Pythagoras theorem, the angle opposite BC is a right angle.
So /BAC = 90°. Proved.
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14. In quadrilateral ABC D, the diagonal BD bisects both /B and /D. Prove that (i) AABD ~
ACBD (ii) AB = BC. CBSE 2024, 2 marks

SOLUTION

(i) In AABD and ACBD: /ABD = /CBD (BD bisects /B) and ZADB = /CDB (BD

bisects /D).

So AABD ~ ACBD by the AA criterion.
(ii) Corresponding sides are proportional: 25 _ S0
CB BD

Hence AB = BC.

1

15. PA, @B and RC are all perpendicular to the line AC, where Q is the point in which PC and AR

1 1 1
meet. If AP =z, BQ = yand CR = z, prove that — + — = —. CBSE 2024, 5 marks
r =z Y

R
P z
Q
X
y
A B C
SOLUTION
In ACQB and ACPA: /C is common and ZCBQ = ZCAP = 90°,so ACQB ~ ACPA (AA).
Hence B—Q = B—C that is y_ B—C
AP  AC’ r AC’
In AAQB and AARC: /A is common and ZABQ = ZACR = 90°, so AAQB ~ AARC (AA).
BQ AB y AB
H — = —,thatis = = —.
ence ~— = —= Co IZZ ﬁg
Yy, ,y_ BC+AB B
Adding: . + > ACI' Ve,
Dividingby y: — + — = —.
T z oy

MathSetu - math-site.tutkarsh2l.workers.dev Telegram: t. me/MathSetu Page 8 of 10



MathSetu Class 10 - CBSE - Chapter 6: Triangles - PYQ Solutions

16. In AABC, ZACB = 90° and CD 1 AB.Prove that CD? = BD x AD. CBSE 2019, 3 marks

SOLUTION
In AADC and ACDB: ZADC = ZCDB = 90°.

/DAC = 90° — ZACD (angle sumin AADC) and /DCB = 90° — ZACD (because ZACB =
90°). So /DAC = /DCB.

Hence AADC ~ ACDB by the AA criterion.

AD CD

CD BD

So CD? = BD x AD.Proved.

17. AABC isright-angled at C. P is a point on CA and Q is a point on CB. Prove that AQ? + BP? =
AB? + PQ? CBSE 2019, 3 marks

SOLUTION

Each of the triangles ACQ, PCB, ACB and PCQ has a right angle at C. Apply the
Pythagoras theorem to each.

AQ? = AC? + CQ? and BP? = PC? + BC?

Adding: AQ? + BP? = (AC? + BC?) + (PC* + CQ@?)
AC? + BC? = AB? and PC? + CQ? = PQ?

So AQ? + BP? = AB? + PQ%.Proved.
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e Right-angled triangles

1
18.  ABCisan equilateral triangle and D is a point on BC with BD = §BC’. Prove that 9AD? = TAB2.
CBSE 2018, 4 marks

A

SOLUTION

Let each side be a. Draw AE | BC. In an equilateral triangle the altitude bisects the base, so

BE =2
(21 a a a
BD =—-,soDE=BE—-BD =—- — - = —.
3 2 23 62
3
In right triangle AEB: AE? = a® — az = %

3a? a? 28a2 7a?
In right triangle AED: AD? = AE? + DE? = —/— + — = =
9 9 N 4 + 36 36 9

S09AD? = 7a’> = TAB?. Proved.

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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